


YOUR CHOICE-smart either vvay 
• Over 140 software driven functions 

• 82 x 24 or 82 x 20 screen format - software selectable 

• High resolution 7 x 12 matrix characters - P-31 green phosphor 

• Upper/lower case character set - plus graphics character set 

• 56-key alphanumeric keyboard - plus 12-key cursor, numeric pad 

• Internal editing functions - insert, delete, scroll, roll, slide, etc. 

• Parallel printer I/O port 

• 50 to 38,400 baud operation - programmable 

• Cu rsor type, cu rsor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 

8212 - twelve-inch diagnonal screen or 8209 - nine-inch diagnonal screen 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Cromemco accepts 
JOur challeDle, 
BatalIDenl 

Yes, Data General, we saw your 
ad. 

So we realize you hope to win 
over some of our computer 
business. 

And we can see you have reason 
to be pleased about your line of 
minicomputers. They are MINis 
though. 

But Cromemco produces state­
of-the-art MICROcomputers. 

Powerful ones. 
And our micros have some 

outstanding advantages. 
For example, Cromemco is the 

only microcomputer manufacturer 
to support a broad range of 
microcomputers with (a) 5-inch 

double-sided, double-density floppy 
disk drives and with (b) 8-inch 
double-sided, double-density floppy 
disk drives AS WELL AS (c) 8-inch 
Winchester hard disk drives. 

That means, of course, that our 
customers have a wide choice of 
disk storage capability. 

UNEQUALLED 
SOFTWARE SUPPORT 

OK. That w~s one point. 
Here's another: our stunning 

selection of software support. 
Cromemco is the only micro 
manufacturer to produce both 
single-user and multi-user multi­
tasking computers with software 
like this: 

SYSTEM SOFTWARE 
--~ ...... ~ Announcing MBC/2 and MBC/3, 

the newest members of Data 
General's growing family of 
microNOVA" hoard computers. 
llley're the best computers on a 
board money can buy You getup 
to 64K bytes of memory, serial 
and parallel I/O lines, and soft­
ware support from MP/OS, 

• COOS (a CP/M-like operating 
system) 

Circle 1 on Inquiry card, 

Cromemco logo on 
computer board shown 

in original ad 

our famolls micro operating 
system. You even get supporting 
languages like MP/Pi\SCA.L and 
Iv\P/FORTRAN IV. See for yourself. 
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llle competition will always 
sing the prais('s of their little single 
board computers. But from now 
on they'll be doing it falsetto. 

• CROMIX (a UNIX-like operating 
system) 

• RPG-II (IBM-compatible) 
• COBOL 
• BASIC 
• FORTRAN IV 
• RATFOR 
• LISP 

• C 
• Macro Assembler 

APPLICATION SOFTWARE 
• Word Processing System 
• Data-Base Management 
• General ledger 
• Accounts Receivable 
• Accounts Payable 
• Inventory 

All of this is available now with 
more coming all the time. 

So there you are, D.G. 
You can see why we know our 

microcomputers will stand the test. 
Cromemco eagerly accepts the 

challenge. 

[3 Cromemeo TM 
inc 0 r p 0 ' r ate d 
Tomorrow's Computers Today 
280 BERNARDO AVE MOUNTAIN VIEW, CA 94<)43 

(415) 964-7400 • TWX 910-379-6988 
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Management Information Display Ultrasonic heart sector scan High-resolution display with alphanumerics , 

Get the professional color 
display that has 

BASIC/FORTRAN simplicity 

LOW-PRICED, TOO 
Here's a color display that has 

everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
501 * is a two-board interface that plugs 
into any Cromemco computer. 

The 501 then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high­
resolution displays (756 H x 482 V pixels) . 

When we say the 501 results in a high­
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 
Besides its high resolution and low 

price, the new 501 lets you control with 
optional Cromemco software packages 
-that use simple BASIC- and FORTRAN­
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
OEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCiRC (x, y, r, c). 

· U. S. Pat. No. 41 21283 

Model SOl High-Resolution Color 
Graphics Interface 

HIGH RESOLUTION 
The SOl 's high resolution gives a 

professional-quality display that strictly 
meets NTSC requirements . You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver­
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high­
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 

Model SOl plugs into Z-2H ll-megabyte 
hard disk computer or any Cromemco 

computer 

DISPLAY MEMORY 
Along with the 501 we also offer an 

optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit­
ting fast computer operation even during 
display. 

CONTACT YOUR REP NOW 
The Model 501 has been used in scien­

tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The 501 has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the 501 will do for you. 

Circle 1 on inquiry card. C3 CrOtnetneo 
, incorporated 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow's computers today 



In The Queue 
Volume 6, Number 1 

Features 
18 An Introduction to Atarl Graphics by 

Chris Crawford and Lane Winner' Learning to use 
the Atari display list can help to unleash the full power 
of Atari's custom LSI video integrated circuits. 

34 The Panasonic and Quasar Hand-Held 
Computers: Beginning a New Generation of 
Consumer Computers by Gregg Williams and Rick 
Meyer' This full-function computer fits in your hand 
and weighs 14 ounces. 

48 Electromagnetic Interference by Steve 
Ciarcia 'Interfering electrical noise must be dealt with 
according to its mode of transmission. 

72 The NEC PC-BOO 1: A New Japanese 
Personal Computer by Michael Keith and C P 
Kocher' This popular Japanese personal computer may 
soon be sold in the United States. 

148 Generating Bar Code In the Hewlett­
Packard Format by Thomas McNeal' Bar code pro­
vides a cheap, easily reproduced, mass-storage medium 
that encourages the publication of software. 

226 The Picture-Perfect Apple by Phil Roybal 
This driver software allows your printer to transcribe the 
high-resolution graphics of the Apple II personal com­
puter. 

238 Micrograph, Part 3: Software and 
Operation by E Grady Booch , Part 3 concludes this 
series with a description of Micrograph's powerful soft­
ware and instruction-set usage. 

318 Whose BASIC Does What? by Teri Li 
Knowing the differences between the six most popular 
BASICs is essential. 
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UCSO* 
PASCAL 
FORTRAN 

PORTABLE 
Develop on a Z-80 t, 
run on LSI-1 n , T. I. 990, 
6800 or vice versa 

EFFICIENT 
Structured, readable 
Speeds development X5 
Easy maintenance 

POWERFUL 
Full standard Pascal 
or ANSI ' 77 FORTRAN 
plus extensions. 
Concurrency, multiple 
users soon. 

COST -EFFECTIVE 
Complete system with 
compiler, editors, inter­
preter, assembler and 
utilities from $350. 

Now AVAILABLE 
Operating System 
Compilers 
Programmer Utilities 
Data Base Management 
Word Processing 
Business and 

Medical Software 
Games, Home & Hobby 

POPULAR MICROS 
SUPPORTED 

DEC, Radio Shack, Apple, 
Microengine, CP/M§ based 
and others 

PCD SYSTEMS 
P. O. Box 143 
Penn Yan, NY 14527 
315-536-3734 

-TM Univ . of Calif. 

iTM of Zilog 
TM of Digital Equipment 
TM Digital Research 

Editorial 

The Hand-Held Contputer 

Chris Morgan, Editor-in-Chief 

There's a new trend in personal computing today-the HHC (hand-held 
computer). For years computer aficionados have dreamed of a computer small 
enough to fit in one's pocket, yet powerful enough to do the sorts of jobs that 
full-size microcomputers do today . 

Amazingly enough, the dream is coming true. There are now no less than 
four models (the Radio Shack/ Sharp, the Panasonic / Quasar, the Hewlett­
Packard HP-41C, and the Sinclair ZXBO) that fall roughly into the ultra-small 
computer category. One might quibble with calling the HP-41C a "computer" 
rather than a programmable calculator, but it has all the necessary elements to 
qualify: memory, processor, I/O (input/output) , and a full line of peripherals. 
Each of these computers is discussed in this issue . 

Among the new crop of HHCs, the Panasonic/Quasar (reviewed on page 
34) is perhaps the most impressive in terms of engineering innovations; it 
sports some features that many full-size personal computers don 't have, such 
as the ability to run for long periods from battery power alone-an impressive 
achievement when you realize that the unit uses, not a CMOS (complementary 
metal-oxide semiconductor) processor, but a standard 6502! It also has such 
niceties as user-definable keys, a built-in real-time clock, uninterruptible 
storage of user programs, and the ability to produce color images on a color 
television (with the addition of an optional interface unit) . 

The Radio Shack HHC has its own attractions, including its (relatively) low 
price of $250 and its surprisingly complete BASIC interpreter . The first time I 
saw the Radio Shack unit was at the West Coast Computer Faire last spring, 
where it was being shown in its original form from Sharp . I was intrigued, but 
I quickly concluded it was just a passing fad. Not until I used the computer at 
length did I begin to realize its potential. Here was a machine capable of run­
ning complex BASIC programs-and it was truly portable! (I have to admit 
that a lot of the fun connected with these units is taking them out of one's 
pocket and showing them to noncomputer people.) 

What about the practical considerations of typing programs on such a tiny 
keyboard? Well , at first it felt awkward, but I quickly adjusted to it. (The 
Panasonic / Quasar is a bit better in this regard, because the keys are spaced 
more widely apart.) 

Speaking of attractive prices, the Sinclair ZXBO, for $200 or so, has its own 
appeal. Strictly speaking, it's not a hand-held computer because it uses a 
separate AC adapter. Still, it's tiny and can be easily transported. It has 
become an overnight sensation in England. As our review on page 94 points 
out, the ZXBO has some bad characteristics, such as screen blankout during ex­
ecution of programs. Even so, a student or other beginner in computer pro­
gramming could learn a lot with this machine in conjunction with its introduc­
tory BASIC book (included in the purchase price), which seems to be very 
good . 

Why all the sudden interest in miniaturization? In part, it's the logical 
culmination of the never-ending battle to put more and more capability into 
less and less space . Combine that with the recent Japanese trend toward 
miniature hi-fi components, and you begin to see the driving forces involved. 



"For reliable data storage, 
I recommend systems with 
Sbugart dIS• k drl· .. "es" TomKnight,President-

, .. ~ • Nycom, Los Altos, California 

"The last thing you need when you put 
your personal computer or small business 
system to work is a disk drive that you 
can't rely on. If the drive quits, your 
system is out of business~' 

That's why more and more manu­
facturers and dealers depend on Shugart 
disk drives for reliable data storage. These 
professionals don't want disk drive prob­
lems any more than you do. Shugart has a 

TM-Mi ni fl oppy is a Irademark of Shugart Associales. 

large family of drives, too-in all sizes and 
capacities to suit your system storage 
needs. For the smaller system, the original 
5lI4-inch Minifloppy" stores 250 to 500 
kilobytes (single or double-sided)-thats 
about 50 to 100 pages of printed material. 
Our single and double-sided 8-inch 
floppys store 800 to 1600 kilobytes. And 
for systems that need a larger data base, 
our 8-inch or 14-inch fixed disk drives 

store from 5 to 58 megabytes. No other 
manufacturer offers such a wide variety of 
disk storage for personal computer and 
small business systems. 

Word processing, general business, 
accounting-big system or small, you can 
rely on Shugart drives. We're known as the 
Headstrong company for good reason. 
We're Headstrong about reliability, quality, 
and value. Ask your dealer. He knows us. 

ReIyonthe 
Headstrong Compan~ 

~®Shugart 
475 Oakmead Parkway, Sunnyvale, California 94086 



Editorial __________ _ 

The Japanese are going to continue to assert themselves in 
the personal-computer market with both large and small 
personal computers. Seiko is rumored to be working on a 
hand-held computer to be released later this year-and 
that will be just the beginning, our sources tell us . In­
terestingly, Commodore had until recently been planning 
to market a hand-held computer, but abandoned the plan 
to concentrate on the new VIC 20 color computer. (We 
saw this $299 (I) unit recently, and will be reporting on it 
soon. The color quality is remarkable for the price.) Look 
for additional entries into the- hand-held-computer 
market from US companies later this year. 

Miniature Intelligent Terminals 
One of the most important trends now going on behind 

the scenes is the pocket-size intelligent terminal being 
developed by Bob Doyle and Jeff Rochliss. The unit, call­
ed the Microterminal , will be battery operated and the 
size of a pocket calculator . It will contain an intelligent 
terminal with single-line liquid-crystal display, a modem, 
a repertory dialer, and a printer. With this unit (which 
will probably retail for under $300), the user can plug in­
to any modular phone jack and access data bases all 
around the country, pay bills, get news, send and receive 
messages, and so on. The implications of this technology 
are enormous . We'll have a full report on this unit in an 
upcoming issue of BYTE . 

• • • 
Our New Look 

You may have already noticed some of the layout and 
design changes in this issue of BYTE. It's all part of our 
continuing effort to make the magazine easier to read and 
more useful to our readers. The major change is the addi­
tion of a new section in the magazine devoted to hard­
ware and software reviews. This is in response to our 
reader surveys that show your increasing interest in the 
many new products flooding the market. This new sec­
tion will give you a variety of unbiased, detailed reviews 
each month . 

We have redesigned the table-of-contents, or "In The 
Queue," page to make room for the additional new mate­
rial. We have not decreased the number of articles. They 
will continue to be the mainstay of BYTE, as will the 
many popular features in the 'Nucleus" section. We have 

ArtIcles Policy 
BYTE is continually seeking quality manuscripts written by indi­

viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, POB 372, Hancock NH 
03449 . 

Articles which are accepted are purchased with a rate of up to 
S50 per magazine page, based on technical quality and suitability 
for BYTE's readership . Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB" ) are presented with bonus checks of S 100 and S 50. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 
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PASCAL/Z TM_ Q.E.D. 
Ithaca Intersystems PASCAL/Z is the most powerful CP/MTM 
compatible Z-80™ Pascal compiler ever ... and here's why: 

PASCAL/Z generates true Z-80 native code - ROMabie 
and re-entrant - 5-10X faster than P-code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRINGs; utilizes fast one-pass recursive 
descent organization; the macro-assembler generates 
relocatable object modules; and much, much more. 

Complete package includes compiler, macro-assembler, 
linker/loader and source for the full library on one disk; with . 
free copy of Jensen/Wirth book and complete documenta­
tion. Only $395.00. 

IT'S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland® and other 
full-service computer stores. 

Ithaca Intersystems Inc., 1650 Hanshaw Road 
P.O. Bo. 91 , Ithaca, N.Y. 14850. Phone (607) 257-0190 

Compute rl and is a registe red t rade mark o f Computerl a nd Corpora tion. 
CP/M a nd Z-80 are tradema rks o f Digita l Research Corp. and Zilog, Inc. respectively. 
PASCAl/Z and Inte rSystems are tradema rks of Ithaca Intersys tems Inc . 

Micros for bigger ideas. 



Outside of the garden 
you need a computer that can grow. 
For the average garden-variety home and hobby operation, 
a high quality personal computer is a real temptation. But 
let's face it: in the world of business, engineering and 
scientific applications you need a system that can keep up 
with bigger ideas. 

Bigger ideas today mean the power and flexibility to 
move the micro up to and beyond the level of yesterday's 
minis. More memory to hold bigger data bases. More 
flexibility to handle a variety of data entry devices. More 
programming and computing power for numbercrunching 
and applications development. And easy upgrade to 16 bit 
operation when you need it. 

Intersystems has that, and more. The power and flexibility 
of the versatile S-100 bus, with 20 slots of expandability for 
up to 16 individually-addressable DMA devices and up to 1 
Megabyte of memory, fully accessible to all users via our 
unique memory management system. Plus reliable 
Intersystems design and manufacture, and the support of 
our PASCAl/Z'· ... the most powerful Z-80' · compiler ever. 

For really serious computing, our front panel provides a 
powerful diagnostic tool for debugging or development. 
Combined with a scope, it allows you to look at any location 
in the circuitry, set breakpoints, trigger and view one-shot 
events, and many other activities usually possible only with 
expensive logic analyzers. No wonder it's fast becoming the 
tool of choice for repair technicians and custom hardware 
designers. 

Circle 5 on Inquiry card. 

Intersystems Series II is the most complete line of fully 
IEEE 696 compatible S-100 boards ... easily upgradeable to 
our MPU 8000'· or other 16 bit S-100 CPU's as they become 
available ... so you're never locked out of rapid expansion, or 
locked into obsolescence, by dependency on a proprietary 
product line. 

So if you've left those garden-variety applications behind, 
come to Intersystems and get a system that will grow as big 
as your next idea. Get it from the people who know small 
computers ... your Computerland store ... or other fine full 
service computer dealers. 

Ithaca Intersystems Inc., 1650 Hanshaw Road 
P.O. Box 91, Ithaca, N.Y. 14850. 
Phone (607) 257-0190 TWX: 510255 4346. 

Z-80 IS a trademark of Zllog. Inc 
PASCALIZ MPU 8000 ancllnterSyslems are trademarks of Ilhdca Intersystems. Inc 

Micros for bigger ideas. 
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Editoria. ____________________________________________________ __ 

eliminated the "Background" and "Foreground" designa­
tions because we have encountered many good articles 

that don't fit either category . We invite your comments, 
pro or con .• 

The November Cover 
Much mail has come in requesting further informa­

tion on our November cover. It's actually a "still," one 
of many extraordinary images from "The Works, " a 
90-minute fully computer-generated feature film. This 
science-fiction film is currently in production at the 
Computer Graphics Laboratory of the New York In­
stitute of Technology in Old Westbury, Long Island, 
New York. The laboratory staff consists of a large 
number of exceptionally talented artists and engineers 
with extensive backgrounds in film-making, computer 
science, mathematics, and digital audio. 

The digital-animation systems are state-of-the-art, 
using many Digital Equipment Corporation computers 
that have been interfaced to frame buffers. The con­
tents of the frame buffers are recorded onto 35 mm 
movie film with high precision. The film will be in pro­
duction for the next two years. Judging from what I 
have seen, it should be sensational. We thank the New 
York Institute of Technology for allowing us to see 
their work in progress. We hope to report on their 
graphics activities sometime soon in BYTE. 
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• Buy factory direct from the manufacturer of floppy disks 
sold exclusively under other well-known brand names. 

• Save distribution costs on reversible 5.25" floppy disks, 
which are 100% certified for 40 track, dual side, double 
density and all other standard applications. 

• 500/0 savings on 5.25" floppy disks with new factory­
direct 2.2 megabyte capacity "Diskit". 

o 
>­a: 
o 
~ • Factory-direct "Diskit". includes twelve floppy disks 
U and accessories. plus a head cleaner disk and solution 
<t packaged in a bookcase binder for easy access, handling 
LL and ~torage. "Diskit" complete for the introductory 
~ price of only $49.50 plus $2.50 freight and handling. 
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(J) Normal price $59.50. Order now and save $10.00 
is rCA residents add 6 '12% sales tax). ~ 
Ii: • Available in hard and soft sector configurations; when ~ 
0... ordering indicate number of sectors - 1, 10 or 16. -0 

g • Send check or money order to: -< 
LL Factory Direct ~ 
~ P.O. Box 60759 A 
&3 Sunnyvale, CA 940BB " 
a: For VISA or MasterCard call toll-free f) 
o [8DOJ 824-7888 -l 
Ei: In Calif. (800) 852-7777 0 
o In Alaska & Hawaii (800) 824-7919 ~ 
tJ Ask for Operator 98 g 
<t ~ 

:l >1510 Add01:l1:J31:l10 AI:lOl:J"V':l >1510 Add01:l1:J m 

10 January 1981 © BYrE Publications Inc Circle 6 on Inquiry card. 

You Can Bank On It 

Electronic home banking 
is a reality in Knoxville, 
Tennessee. The Express In­
formation bank-at-home ser­
vice is a joint venture of 
United American Service 
Corporation, Radio Shack, 
and CompuServe.The 
United American Bank in 
Knoxville was selected as the 
first bank to use and market 
the service to its customers. 
For a $15 to $25 per month 
fee, United American Bank 
customers can use a TRS-80 
Color Computer to access 
news and financial advisory 
services, pay bills, receive 
checking-account informa­
tion, use a bookkeeping ser­
vice, and to apply for loans. 
The CompuServe network 
provides the bank-at-home 
customers with a shopping 
list of national, interna­
tional, and financial news, 
plus the latest stock quota­
tions and commodities infor­
mation . The United Amer­
ican Bank plans to add its 

own bank news and daily 
information on savings and 
deposit rates. Customers of 
the bank are issued a secur­
ity pack and certificates that 
can be redeemed at Radio 
Shack outlets. In addition to 
the financial services, cus­
tomers can use the TRS-80 
Color Computer for home 
entertainment, education, 
security, message services, 
electronic filing, and as an 
electronic mail service. For 
details, contact Tom Sud­
man, cl o the United 
American Bank, in Knox­
ville, Tennesee, (615) 
971-2121; David Beckerman, 
cl o the Tandy Corporation, 
Ft Worth, Texas, (817) 
390-3273; or Richard Baker, 
cl o CompuServe, Colum­
bus, Ohio, (614) 457-8600 .• 
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Why not 
kill two birds 

with one stone? 
H you have an Apple· and you want to interface it with 

parallel and serial devices, we have a board for 

you that will do both. It's the AIO.lM 

Serial Interface. 

The RS-232 standard assures maximum compat­

ibility with a variety of serial devices. For ex­

ample. with the AIO you can connect your Apple' 

to a video terminal to get 80 characters per line 

instead of 40, a modem to use time-sharing 

services, or a printer for hard copy. The 

serial interface is software programmable, 

features three handshaking lines, and 

includes a rotary switch to select from 

7 standard baud rates. On-board firm­

ware provides a powerful driver 

routine so you won't need to write any 

software to utilize the interface. 

Parallel Interface. 

.. 
, .... -. 

, 

This interface can be used to connect your 

Apple' to a variety of parallel printers, The 

programmable I/O ports have enough lines 

to handle two printers simultaneously with 

handshaking control. The users manual 

includes a software listing for controlling 

parallel printers or, if you prefer, a par-

. - ---- --- -. 

allel driver routine is available in firm­

ware as an option, And printing is 

only one application for this general 

purpose parallel interface. 

Two boards in one. 

""""""'" 

The AIO is the only board on the market that can interface the Apple 

to both serial and parallel devices. It can even do both at the same 

time. That's the kind of innovative design and solid value that 's been 

going into SSM products since the beginning of personal computing. 

The AIO comes complete with serial PROM's, serial and parall el 

cables, and complete documentation including software listings. 

See the AIO at your local computer store or contact 

us fo r more in fo rmation. 

2190 Paragon Drive 

San Jose, California 95131 

(408) 946-7400 
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Letters 

Send + More = Code 

I certainly enjoyed Peter Frey's article 
"Machine Problem Solving, Part 2" (see 
the October 1980 BYTE, page 266), 
which concerned directed search using 
cryptarithmetic. Unfortunately the pro­
gram does not do quite all that it is 
advertised to do, probably due to omis­
sions in the press copy. 

For example, on page 268 Mr Frey 
stated, "It is also necessary to prepare 
the machine with the knowledge that 
blank spaces which precede letters in the 
first two rows should be treated as 
zeros." Program lines 270 and 280, 
however, can never be executed because 
of the branch instruction in line 210, 
which bypasses lines 270 and 280 com­
pletely. As a result, problems such as 
"SPEND + MORE = MONEY" cannot be 
solved, and an error message is gen­
erated. Changing the branch instructions 
at line 210 to cause a jump to line 270, 
instead of line 300, eliminates this prob-

Introducing 

T~E 

lern, as long as the short word is not 
more than one letter less than the other 
word. 

A second malfunction occurs in prob­
lems of the "SEND + MORE = MONEY" 
type: when the sum word contains one 
more letter than the addends and also is 
a unique letter (such as in "SEND 
+MORE=HONEY"). The program 
recognizes the patterns and alters the ar­
ray correctly, but the value for that let­
ter is not displayed on the screen. A 
short statement immediately after a suc­
cessful pattern search, such as: 

415 PRINT @ 762 + 6 *NL, 1 

seems to correct this error. 

K W Butcher 
Canton ME 04221 

Mr Butcher's comments are correct. 
We appreciate the feedback .... CM 

13 E n l: 1-1 m a rl<ttm, WORD 
PROCESSING 

SYSTEM 

THE BENCHMARK software system sets new standards in word processing. First. it 
can be delivered to run on the CP/ M or the North Star DDS. so there may be no need to 
buy a special operating system. Second, it has all the features of systems costing 
thousands of dollars more. Third, the price is as low as, or lower than. most word 
processing systems. 

Anyone can learn to run and use THE BENCHMARK in one day of self training. 
Completely self-prompting in English. THE BENCHMARK is a full capability word 
processor, has been thoroughly tested in an office environment and proved to meet the 
needs of the most sophisticated user. 

• Multi-operating system 
• Changes terminal drivers 
• Customized to utilize all the 

features of terminal & printer 

ONLV$499 

• Overtype - erases, corrects 
• Variable, electronic decimal tab 
• Screen menus simplify operation 
• Block move and get 

plus tax 
where applicable 

THE BENCHMARK is distributed exclusively by R&B Computer Systems. Dealer 
inquiries are invited. 

D n Computer 
1&0 Systems'" 

1954 E. University Tempe. Arizona 85281 
1-800-528-7385 AZ-602-968-7 101 

THE BENCHMARK is a trademark of Metasoft Corporation 
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Software for the Altos 

I read with great interest Mark 
Dahmke's article in the November 1980 
BYTE concerning the Altos machine. 
(See 'The Altos ACS 8000 Single-Board 
Computer," page 158.) I agree with Mr 
Dahmke's assessment of the Altos as a 
well-designed and reliable machine. I 
was especially interested, however, in 
his comments on the available software 
for the Altos. 

I represent Avtek Inc, the software 
house that wrote APULIB and the bisyn­
chronous and asynchronous communica­
tions packages for the Altos machine 
mentioned in the article . The software 
picture for the Altos is not really as grim 
as the article makes it appear. Avtek has 
written many other software packages 
for the Altos. Among them: 

.OPRA-A enhancement to the CPIM 
operating system. It increases disk­
storage capacity by 40 %, disk-I/O (in­
put/output) speed by a factor of 2 , it 
supports a type-ahead buffer, and it pro­
vides for easy mixed-mode operation . 
• Communications Packages-In addi­
tion to the full IBM 2780/3780 bisyn­
chronous and asynchronous packages I 
already mentioned, there is a syn­
chronous communications package for 
Altos-to-Altos use . Incidentally, the 
price of the bisync package has been 
lowered to $495. 
.CRAFLIB-A two- and three­
dimensional graphics-subroutine library 
for use with the Altos and a modified 
Lear-Siegler ADM-3A terminal (512 by 
256 resolution), a Diablo 1650 printer, 
and a multicolor plotter. 
.Craphics and Scientific System-A 
complete system for the Altos and the 
modified ADM-3A that contains Avtek's 
own screen-oriented editor, a scientific­
paper typesetting package, and many 
stand-alone and subroutine packages for 
graphics and for the solution of special­
ized scientific and mathematical prob­
lems. This system also supports the 
Diablo 1650 printer, for graphics and 
manuscripts, etc, and multicolor plot­
ters. 

In addition to those packages, Avtek 
has plans for several others, including a 
financial modeling package . I think that 
the software that Avtek supplies' makes 
the Altos a very versatile and useful 
machine. In fact, it turns the Altos into 
a system. 

John C Theys 
President 
Advanced Computational Technology Inc 
30 Side Cut Rd 
West Redding CT 06896 
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Edison had over 
1,800 patents in 
liis name, but 

you can be just as inventive 
with an Apple. 

Apple is the company with the brightest ideas in 
hardware and software and the best support - so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 

How Apple grows with you. 
With Apple's reliable product family, the possibilities of 

creating your Qwn system are endless. Have expansion capa­
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
A to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives - the 51/4'; 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 

Apple speaks many languages. 
Since more than 100 companies create software for 

Apple, you'll have the most extensive library in the personal 

computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high-resolution 
graphic displays, but lets you work wonders with 
creative animation. 

More illuminating experiences in store. 
You won't want to miss all the Apple products being 

introduced at your computer store all the time. Don't let 
history pass you by. Visit your nearest 

Apple dealer or call 800-538-9696. 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Bandley Drive, 
Cupertino, CA 95014. 

appk!®computar Inc. 
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U.S.A. 
ARISTO/POLKS 

314 5th Ave. (32 ST) N.V.Coo N.V. 10001 
Telephone: (212) 279-9034 

A quality printer, designed 
continuous printing duty cycle, giving 
high reliability at low cost. 

OKI DATA - Microline 80 

The small, quiet, light, highly depend­
able printer with three way paper hand­
ling. Single sheet/roll/pin feed. 

EPSON - MX80 

$ 499 

The worlds first printer with disposable 
print heads. Built in dependability with 
an extensive range of features 

$ 1149 

The new 150 CPS full size carriage, dot 
matrix printer. Bidirectional and logic 
seeking, taking up to 15"paper. 

SUPERBOARD 3 
CHALLENGER C1P BK S 479 
C1P 5" FLOPPY 20K . . . . S 1279 
CHA LL ENGER (COLOUR) C4P BK $ 879 
C4P FLOPPY 24K 5" $ 1799 
COLOR·DUAL 8" FLOPPY caP $ 2995 
C-3 48K DUAL·F LOPPY 8" $ 3995 
C·3 + 23 MEG HARD D ISK $ 10995 

LUS ALL SOFTWARE AND PER IPH ERA L S 
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68000 At Last? 

In looking over a recent issue of 
BYTE, I came across a section titled 
"BYTELINES" that contained references 
to the MC68000. (See "68000, Where 
Art Thou?" September 1980 BYTE, page 
164.) The message that I got from 
reading the commentary was that the 
MC68000 is still in the experimental 
stage. This is untrue I All unreserved op 
codes have been defined, and the in­
struction set has been frozen since 
January 1980. The second point is that 
we have been shipping the 68000 in large 
quantities for some time now. We have 
no problem committing to delivery on 
large-production quantities. 

Since those comments were based on 
customer inputs, I can understand some 
confusion. I hope that this letter will 
help to resolve it. 

Steve Sparks 
Manager 
Marketing and Applications 
Motorola Inc 
3501 Ed Bluestein Blvd 
Austin TX 78721 

Sol Libes Replies: 
The column in question was written 

some time ago. At that time, two OEMs 
(original equipment manufacturers) that 
wanted to use the 68000 reported to me 
that they were still not able to go into 
production on planned products because 
Motorola still had not completed the 
68000's design and would not fill pro­
duction orders. In other words, the facts 
as I reported them were true at the time. 
I understand that Motorola is now ship­
ping production quantities. 

A System Note 

One problem with OSI (Ohio Scien­
tific) systems (most notably the C-2) has 
been the inability to utilize the 6502 IRQ 
and NMI commands from a BASIC pro­
gram, via USR routines. The problem 
originates from the fact that the reset 
vectors for these commands, contained 
in the system's ROM (read-only mem­
ory), point to an area of memory that is 
heavily used by BASIC (ie: hexadecimal 
addresses OlXX) . Thus, it is impossible 
to field either of these interrupts because 
BASIC rapidly destroys any service 
routine. 

My colleagues and I have proposed to 
OSI that new firmware be produced, 
identical to the old one in all respects 
but for the IRQ and NMI reset vectors. 
These would be changed to point to a 
part of memory that is "stable" (eg: 
hexadecimal addresses DOXX or EOXX). 
However, for such a new device to be 
produced, it must be financially feasible 
to do so (the cost to be in the $0.25 to 
$0.50 range) . So, we would like to ask 

all interested OSI users to drop a quick 
note to Ohio Scientific expressing 
interest: 

Ohio Scientific Computers 
Attn: Customer Relations 
1333 S Chillicothe Rd 
Aurora OH 44202 

If enough replies are received, all of us 
may well see a new monitor device . 
Thanks so muchl 

Shaun D Black 
University of Michigan 
Department of Biological Chemistry 
5440 Medical Sciences I 
Ann Arbor MI 48109 

Intercepting Raster 

I very much enjoyed John Beetem's ar­
ticle entitled "Vector Graphics for Raster 
Displays." (See the October 1980 BYTE, 
page 286.) To say the least, I found it a 
unique method. However, I must take 
exception to one statement that was 
made regarding techniques for plotting 
vectors. 

In referring to the slope-intercept and 
trigonometric methods of calculation, 
Mr Beetem states, "None of these is very 
good for a small computer, because 
many slow multiplications and divisions 
are needed." This is simply not true, at 
least not in the case of the slope-inter­
cept method. (Note: In the following 
discussion, for simplicity, it will be 
assumed that the X length is greater than 
the Y length. If this is not the case, the 
X and Y values should be swapped; the 
program under discussion handles the 
data in approximately this way.) 

The formula used in the common im­
plementation of the slope-intercept 
method is Y = MX + B, where 
M=(Y2- Yl)/(X2-X1) and 
B=Y2-(X2XM). In other words, the 
value that represents the slope of the line 
is multiplied by the given X value, then 
added to the origin (offset) to determine 
the Y position. To plot a vector, one 
would normally step through the X 
values and calculate matching Y coor­
dinates from one end of the vector to 
the other. 

In examining the formula, it should be 
obvious that if X is stepped by a con­
stant amount, then Y will also increase 
by some constant value. To reduce the 
algorithm to its simplest form, it is best 
to increment X by 1 (because, by defini­
tion, we cannot plot any fractional 
points). One can, therefore, find the Y 
increment value simply by dividing the 
Y length by the X length. 

How complicated is the actual algo­
rithm? Not very. Unitek Ltd is currently 
developing a high-level graphics package 



TRS-80* Model I Computer Owners . . . 

Double-density s torage. 
It's really here! 

Although rated for double-density operation, all 
levels of Percom drives work equally well in single­
density applications. 

You can operate these drives in ordinary single­
density format using TRSDOS*, Percom OS-80™ 
or any other single-density operating system. 

Or, you can add a Percom DOUBLER™ to your 
Tandy Expansion Interface and store data and 
programs in either single- or double-density 
format. 

Under double-density operation, you can store 
as much as 350 Kbytes of formatted data - de­
pending on the drive modeL - on one side of a 
five-inch minidiskette. That's four times the 
capacity of standard 35-track Model I mini­
disks, almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format! 

Available in 1-, 2- and 3-drive configurations in 
all three model lines, Percom burned-in, fully­
tested drives start at only $399. 

~ --

TFD-40TM Drives 

TFD-40 Drives store 180 Kbytes (double-density) or 
102 Kbytes (single-density) of formatted data on one 
side of a 40-frack minidiskette . Although economical­
ly priced, TFD-40 drives receive the same full Percom 
quality control measures as TFD-100 and TFD-200 
drives. 

TFD-IOOTM Drives 
TFD-100 drives are "flippy" drives. You store twice 
the data per minidiskette by using both sides of the 
disk. TFD-100 drives store 180 Kbytes (double­
density) or 102 Kbytes (single-density) per ·side. 
Under double-density operation, you can store a 70-
page document On one minidiskette . 

TFD-200TM Drives 

II TFD-200 drives store 350 Kbytes (double-density) or 
197 Kbytes (single-density) on one side of a minidis­

II kette. By comparison, 3 740-formatted eight-inch 
~I disks store only 256 Kbytes. Enormous on-line stor-

o age ca pacity in a 5" drive, plus proven Percom 
reliability. That's what ~ou get in a TFD-200. 

The DOUBLERTM - This proprietary 
adapter for the TRS-80* Model I com­
puter packs approximately twice the 
data on a disk track. 

Depending on the type of drive, you 
can store up to four times as much 
data - 350 Kbytes - on one side of a 
mini diskette as you can store using a 

~t",nr1;"'Yr1 Model I computer drive. 
Easy to install, the DOUBLER merely plugs into the disk 

controller chip socket of your Expansion Interface. No rewir­
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double-density disks, you can continue to 
run all of your single-density software, then switch to dou­
ble-density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS*­
compatible double-density disk operating system, called 
DBLDOSTM, plus a CONVERT utility that converts files and 
programs from single- to double-density or double- to sing­
le-density format. 

Each DOUBLER also includes an on -card high­
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-, 40-, 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 

Free software patch This software patch, called PATCH PAKTM, 
upgrades TRSDOS* for operation with improved 40- and 77-
track drives. For single-density operation only. 

Quality Perc om products are available at authorized dealers. Call toll free 
1-800-527-1592 for the address of your nearest dealer or to order directly from 
Percom. In Canada call 519-824-7041. 

[ ~E~I](IMl 
™ trademark of Percom Data Company. Inc. 

Prices and specifications.subject 10 change without notice. 

TMtrademark of Tandy Radio Shack Corporation which has no relationship 10 Percom Data Company Circle 11 on Inquiry card. 

PERCOM OATA CO MPANY. INC. 
2 " N . K IR BY · GARLAND TX • 75042 

(2 '4) 272-342' 
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MORE FOR YOUR 
RADIO SHACK 

TRS·80 MODEL I 

* MORE SPEED 
10·20 times faster than Level II BASIC. 

* MORE ROOM 
Complied code plus VIRTUAL 
MEMORY makes your RAM act larger. 

* MORE INSTRUCTIONS 
Add YOUR commands to Its large In· 
struction set! 
Far more complete than most Forths: 
single & doutile precision, arrays, 
string·handllng, more. 

* MORE EASE 
Excellent full·screen Editor, structured 
& modular programming 
Optimized for your TRS·80 with 
keyboard repeats, upperllower case 
display driver, single· & double·wldth 
graphics, etc. 

* MORE POWER 
Forth operating system 
Interpreter AND complier 
Internal 8080 Assembler 
(Z80 Assembler also available) 
VIRTUAL 110 for video and printer, 
disk and tape 
(10·Megabyte hard disk available) 

m&i{j§FORTH 
THE PROFESSIONAL FORTH 

FOR TRS·80 MODEL I 
(Over 1,000 systems In use) 

MMSFORTH Disk System V1 .9 (requires 1 
disk drive & 16K RAM) ..... .. . just $79.95" 
MMSFORTH Cassette System V1.8 (requires 
Level II BASIC & 16K RAM) ........ $59.95" 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can provide advise, 
modifications and custom 
programs, to fit YOUR needs. 
MMSFORTH UTILITIES DISKETIE: Includes 
FLOATING POINT MATH \L.2 BASIC ROM 
routines plus Comp ex numbers, 
Rectangular·Polar coordinate conversions, 
Degrees mode, more), plus a full Forth·style 
Z80 ASSEMBLER; plus a powerful CROSS· 
REFERENCER to list Forth words by block 
and line. All on one diskette (requires 
MMSFORTH,l drive & 16K RAM), .. $39.95" 

THE DATAHANDLER V1 .1, a very soph· 
Istlcated database management system 
operable by non·programmers (requires Disk 
MMSFORTH, 1 drlve & 32K RAM); with 
manuals, . .......... . ........... $59.95" 

FORTH BOOKS AVAILABLE 
MICROFORTH PRIMER (comes with 
MMSFORTH) separately . . ..... .. . $15.00" 
USING FORtH - more detailed and advanc· 
ed than above ...... . .. . .... . .... $25,00" 
Threaded Interpretive Language - Excellent 
Analysis of MMSFORTH - Like Language, 
Advanced . .. . . .... . . ...... . .. .. $18.95" 
CALTECH FORTH MANUAL - good on 
Forth Internal structure, etc . ...... $10.00" 

" - Software prices Include manuals and reo 
quire signing of a slngle·system user 
license. Add $2.00 S/H plus $1.00 per addl· 
tlonal book; Mass. orders add 5% tax. 
Foreign orders add 15%. UPS COD, VISA & 
MIC accepted ; no unpaid purchase orders, 
please. 

Send SASE for free MMSFORTH information. 
Good dealers sought. 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B1) 

61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 
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for a commercial graphics product, and 
the vector routine uses this method. The 
division itself encompasses only fifteen 
instructions (30 bytes), and need be done 
only once, which is before the actual 
write loop is entered. The loop proper 
contains only an X increment instruc­
tion, a double-precision add (two in­
structions) for the Y increment, the ac­
tual write-routine call, and a simple test 
for end-of-vector. Since Mr Beetem is 
using an SOSO and Unitek's system is 
6S00-based, a speed comparison would 
be worthless, Suffice to say that the 
routine actually calculates the vector 
faster than the hardware can plot the 
points. 

To show the simplicity of the 
algorithm, here is a minimal representa­
tion: 

1. Find the lengths of the X and Y com­
ponents of the vector. 
2. Divide the Y length by the X length. 
3. Set location to X, Y origin. 
4. Set the X increment to 1, 
5. Set the Y increment to the result of 
the division. 
6. Set the Y fraction register to hexa­
decimal SO (liz for round-up) . 
7. Plot the location. 
S. If location is end-of-vector, stop. 
9. Increment X. 
10. Add the Y increment to the Y frac­
tion register, 
11. If an overflow occurs, increment Y. 
12. Go to 7. 

As can be seen, the algorithm is rather 
simple, and uses no complex mathe­
matics in the loop. 

It turns out that this method solves a 

Fewer Resistors = 
Same Resistance 

In the August 19S0 BYTE, W Lloyd 
Milligan shows a network of twenty-six 
I-ohm resistors (see "Letters," page 20) 
that he believes is the smallest net­
work whose value is very close to 7r (pi). 
However, by using the same continued­
fraction principle with only six parallel­
connected resistors, a solution with a 
total of only eighteen resistors is shown 
in figure 1. Alas, I have been unable to 

Figure 1 

particularly knotty problem that crops 
up in other variations (especially in a 
parametric line representation). When 
vectors approach angles that are multi­
ples of 45° (ie: the X length nears the Y 
length), varying overflow rates in the 
two variables cause undesired excursions 
away from the actual vector. This 
creates a rough section about the points 
where steps would normally occur. In­
crementing one of the variables by 1 
eliminates any possibility of variable 
overflow and results in a very smooth 
vector. 

I found Mr Beetem's logic interesting 
and informative; had I considered this 
method of drawing vectors when we at 
Unitek were designing our graphics 
package, I probably would have discard­
ed it without careful examination, 
believing it too slow and complex. Mr 
Beetem has proven this not to be so. 
Perhaps the same thing happened when 
Mr Beetem was writing his routine. He 
too may have considered the slope-inter­
cept method briefly, but discarded it, 
without closer examination, as being too 
clumsy. (Alas, it always seems that the 
algorithm one discards later turns out to 
be the variation with the greatestpoten­
tial. " .) In this case, it happened for the 
best; otherwise, we would not have Mr 
Beetem's method to consider. I do not in 
any way intend to detract from his ap­
proach; merely to indicate that the 
slope-intercept is also a viable method 
for microcomputers. 

Richard H Rae, eET 
Unitek Ltd 
POB671 
Emporia VA 23847 

find any network that starts with three 
in series with fewer resistors; starting 
with two in series, there is another solu­
tion with eighteen. All of these differ 
from 7r by about one part in four 
million. They all have the value 
355 / 113. 

Can anyone find a solution with 
seventeen or fewer? 

John Fitzallen Moore 
714 E Birch Rd 
Lake Bluff IL 60044 



A Few Extraordinary Products for Your 6800/6809 Computer 
From Percom 

Low Cost 
Mini-Disk Storage 
in the Size You Want 

u ·· ...... ·_' 
:::,::~. ;": 

- '.' .. ~- .. -
. Percom mini-disk systems start as 
low as $599.95, ready to plug in and 
run. you can 't get better quality or a 
broader selection of disk software 
from any other microcomputer disk 
system manufacturer - at any price! 

Features: 1-, 2- and 3-d rive systems 
in 40- and 77 -track versions store 
102K- to 591K-bytes of random ac­
cess data on-line • controllers in­
clude explicit clock/data separation 
circuit, motor inactivity time-out cir-

cuit, buffered control lines and other 
mature design concepts· ROM 
DOS included with SS-50 bus ver­
sion - optional DOSs for EXOR­
ciser* bus • extra PROM sockets 
on-board· EXORciser* bus version 
has 1 K-byte RAM· supported by ex­
tended disk operating systems; as­
semblers and other program de­
velopment/debugging aids; BASIC, 
FORTRAN, Pascal and SPLIM lan­
guages ; and, business application 
programs. Circle 13 on Inqui ry card. EXORciser* Bus LFD-400EXTM -BOOEXTM Systems 

The SBC/9™. A "10" By Any Measure. Clrcle14 

The PerC'Jm SBC/9™ is an SS-50 bus compatible, stand­
alone Single-Board Computer. Configured for the 6809 
microprocessor, the SBC/9™ also accommodates a 6802 
without any modification . You can have state-of-the-art 
capability of the '09. Or put to work the enormous selection of 
6800-coded programs that run on the '02. 

The SBC/9™ includes PSYMONTM, an easily extended 1-
Kbyte ROM OS. Other features include: 

• Total compatibility with the SS-50 bus. Requires no changes to the 
motherboard, memory or 1/0 . 
• Serial port includes bit-rate generator. RS-232-C compatible with 
optional subminiature '0' connector installed. 10-pin Molex connec­
tor provided . 
• Eight-bit , non-latched , bidirectional parallel port is multi-address 
extension of system bus. Spans a 30-address field : accommodates 
an exceptional variety of peripheral devices. Connector is optional. 
• Includes 1-Kbyte of static RAM . 
• Costs only $199.95 with PSYMON™ and comprehensive users 
manual that includes source listing of PSYMON™. 

™ trademark of Percom Data Company, Inc. 
• trademark of the Motorola Corporation. 
Prices and specifications subject to change without notice. 

1 .. " .~.~ ·.·.-Me 

PERCOM DATA COMPANY, INC . 
211 N. KIRBY GARLAND. TEXAS 75042 

(214) 272·3421 

Versatile Mother Board, Full-Feature Prototyping Boards Circle 105 

Printed wiring is easily soldered tin-lead 
plating. Substrates are glass-epoxy. Pro­
totyping cards provide for power regula­
tors and distributed capacitor bypassing, 
accommodate 14-, 16-, 24- and 40-pin 
DIP sockets. Prototyping boards include 
bus connectors, other connectors and 
sockets are optional. 
MOTHERBOARD - accommodates five 
SS-50 bus cards, and may itself be 

plugged into an SS-50 bus. Features 
wide-trace conductors. Price: $21.95 
55-SO BU5 CARD - accommodates 34-
and 50-pin ribbon connectors on top 
edge, 10.pin Molex connector on side 
edge. Price: $24.95. 
55-30 BU5 CARD - 1 V.-inch higher 
than SWTP 1/0 card, accommodates 34-
pin ribbon connector and 12-pin Molex 
connector on top edge. Price: $14.95. 

Circle 11 2 
The Electric WindowTM: Instant, Real-Time Video Display Control 

Memory residency and outstanding software control of display format and 
characters make this SS-50 bus VDC card an exceptional value at only $249.95. 
Other features: 
• Generates 128 charac­
ters including all ASCII dis­
playable characters plus 
selected Greek letters and 
other special symbols. 
• Well-formed, easy-to­
read 7x12-dot 
True baseline rlp'~r.~'nrlpr~ 
• Character-store 
memory included on 
• Provision for option 
character generat 
EPROM for user 
symbols. 
• Comprehensive use 
manual includes sou 
listing of Driver 
Driver - called WlI\lDEX'rM 
- is also available on mini­
diskette through the Per­
com Users Group. 

Products are available at Percom dealers nationwide. Call toll-free, 
1-800-527-1592, for the address of your nearest dealer, or to 
order direct. .. 

- .'-" --~ 



An Introduction 
to Atari Graphics 

Chris Crawford and Lane Winner 
Atari Inc 

1272 Borregas Ave 
Sunnyvale CA 94086 

The Atari 400 and 800 are second-generation personal 
computers. In addition to the normal memory and pro­
cessor integrated circuits, they contain three special­
purpose LSI (large-scale integrated) circuits which make 
them capable of many feats of computing legerdemain. 
Most of this power, however, lies brooding beneath 
many layers of "human engineering." The beginning pro­
grammer working in BASIC is paternalistically protected 
from the complexities and power of the beast within. The 
more experienced programmer seeking cybernetic high 
adventure must first defeat the friendliness engineered in­
to the machine to U:nleash its throbbing brute power. 
Without help, this can be most difficult. We will act as 
native guides for one region of this complex machine: the 
display list. We will show you how to generate flashy dis­
plays by creating you own display list and redefining the 
character set. 

Display-List Fundamentals 
Most personal computers use a straightforward mem­

ory-mapped display in which the screen format is fixed 
and each screen pixel's (picture element's) contents are 
provided by a specific location in memory. This is a sim­
ple scheme demanding little of either the programmer or 
the computer. The Atari 400/800 uses a more complex 
scheme involving a display list and display data. A dis­
play list is a sequence of commands that defines the ver­
tical format of the video display; the display data is the 
information to be displayed. 

The Atari 400/800 display list is actually a small pro-

gram; it is processed by a special LSI circuit called 
ANTIC. ANTIC is a dedicated microprocessor whose 
sole function is to control the video display. ANTIC uses 
a process called DMA (direct memory access) to gain ac­
cess to the display list and display data. The display list 
and display data are stored by the high-speed (1.8 MHz) 
6502 microprocessor. When the BASIC programmer 
types GRAPHICS n, the operating system writes a com­
plete display list into memory and clears the display data. 
The information flow for this process is diagrammed in 
figure 1. Clearly, the adventurous programmer who by­
passes BASIC and writes his or her own display list will 
have more direct control over the screen. 

Associated with the display list are the concepts of a 
graphics mode and a graphics-mode line. The Atari 
400/800 supports fourteen fundamental graphics modes, 
only nine of which are directly accessible from BASIC. 
The first six modes (three of which are accessible from 
BASIC) are character modes which display characters in 
different combinations of size and color. The remaining 
eight graphics modes display squares of color in different 
resolution and color combinations. A graphics-mode line 
is a group of horizontal-scan lines which are treated as a 
unit for display purposes. (A horizontal-scan line is a 
single sweep of the electron beam across the television 
screen. There are 192 horizontal-scan lines in the visible 
area of the screen.) A graphics-mode line will contain be­
tween one and sixteen horizontal-scan lines, depending 
on the graphics mode involved. A graphics-mode line 
stretches horizontally all the way across the screen (you 

6502 
MICRO­
PROCESSOR 

DISPLAY LIST 
AND 
DISPLAY DATA 

ANTIC 
AND 
CTIA 
LSI 
CIRCUITS 

Figure 1: Information flow for Atari 4001800 display. The adventurous programmer who bypasses BASIC gains more control over 
the display list and display data, and thus is able to customize the displayed image to a greater extent. 
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MountaIn IIaIdware 
LEADERSHIP IN COMPUTER PERIPHERALS 

A Division of Mountain Computer, Inc, 
300 Harvey West Blvd., Santa Cruz, CA 95060 
(408) 429-8600 

Music I can play? Send details, 

__________ _ _ State _____ _ 



cannot change graphics modes halfway across the 
screen). The video display is thus organized as a vertical 
sequence of mode lines of varying height and contents. 
There are many thousands of possible sequences of mode 
lines on the screen; BASIC restricts the programmer to 
seventeen such sequences. Each such sequence is referred 
to in the BASIC manual as a graphics mode. 

Display-List Details 
The display list and the display data normally reside at 

the top of available memory-address space. Since the 
amount of available memory is not fixed, the operating 
system must keep track of the address of the display list. 
The address of the beginning of the list is stored in 
decimal addresses 560 and 561. The first 3 bytes in the 
display list skip twenty-four blank scan lines, which is 
necessary to defeat the vertical overscan of many televi­
sion sets. The next byte is called the LMS (load memory 
scan) byte. It defines the first mode line of the display and 
also instructs ANTIC that the following 2 bytes give the 
address at which display data can be found. Since we 
rarely need to tamper with these first 4 bytes, we will 
start with the fifth byte, whose address we will assign to a 
BASIC variable called START. The value of START can 
be calculated by: 

START = PEEK(560) + 256*PEEK(561) + 4 

The bytes at this location and the succeeding location 
give the starting address of the display data. Beginning at 
location START + 2 is a sequence of mode bytes which 
specify the mode lines for the display. The codes for these 
mode bytes are found in table 1. The programmer has the 
freedom to create any sequence of mode bytes for the 
display list. The programmer also has the responsibility 
to insure that the chosen sequence includes exactly 192 
horizontal-scan lines. At the end of the mode-byte se­
quence, the programmer must place an ANTIC JUMP 
byte (decimal 65) followed by the low- and high-order 
address bytes of the beginning of the display list-four 
bytes lower in memory than the location we refer to as 
START. 

The starting address of the display data, which we will 
assign to a BASIC variable called MEMST, can be cal­
culated from: 

MEMST = PEEK(START) + 256*PEEK(START + 1) 

The display data is simply strung together in sequence; 
this can cause a headache when mixing modes. Since dif­
ferent mode lines require different numbers of display­
data bytes, the programmer wishing to change a display­
data byte must calculate its position in display-data 
memory by adding up the space requirements of each 
previous mode line. The BASIC POSITION and PLOT 
commands work reliably only with the homogeneous 
display lists used by BASIC, so the programmer who 
mixes modes must expend greater effort to use such a 
specialized display. 

A Real Display List 
We shall now illustrate these principles with a sample 

program and its resultant display, display list, and dis­
play data. The program is a straightforward affair which 
plots the BYTE logo in graphics mode 7+16. The pro-
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7440A Programmable Intlmlpt11mer Module. 
Time events in four operating modes--continu· 
ous, single shot, frequency comparison, and 
pulse width comparison. Includes three 1S-bit 
interval tinlers, plus flexible patcil area for 
external interface. Programmable intenupts, 
on· board ROM, and mum more. 

7720A Parallellnferface. Two bi·directional 8-bit 
110 ports will connect your Apple to a variety of 
parallel devices, including printers, paper tape 
equipment, current relays, extemaI on/off 
devices. Full featured, programmable inter· 
rupts, supports DMA daisy cilaining. 

78118 ArIIIIm8llc Praceuar.lnteriaces with 
Applesoft, so you just plug in and run. Based 
on the AM 9511 device, provides full 16/32·bit 
arithmetic, floating point, trigonometric, loga· 
rithmic, exponential functions. Programmed I/O 
data transfer, mum, mum more. 

7710A Async/Ironous Serlallnferfoce. Conform· 
ing to RS·232·C A thru E 1978 standard, this 
card will drive a variety of serial devices sum as 
CRT terminals, printers, paper tape devices, or 
communicate with any standard RS·232 device, 
including other computers. Full hand·shaking, 
and fully compatible with Apple PASCAL! 

7 .. 7OA 3% BCD-A/D canvener. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single mannel AID, 400 ms 
per conversion. 

7 .. 90A GPiB IEEE 488 Interface. A true imple­
mentation of the IEEE 488 standard - the 
standard protocol for instrumentation and test 
devices. Control and monitor test instruments 
sum as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE 488. 

7114A PROM Module. Permits the addition to or 
replacement of Apple II firmware without 
removing the Apple IT ROMs. Available with 
on·board enable/diSable toggle switcil. 

7500 A Wire Wrap Board. For prototyping your 
own designs. 

7510A Solder Board. 

7590A Extender Board. 

7011A 18K Dynamic Memory AdcH)n. 

Watcil this space for new CCS products for 
the Apple. We've got some real surprises in the 
works. To find out more about the CCS product 
line, visit your local computer retailer. The CCS 
product line is available at over 250 locations 
nationally, including most that carry the Apple. 
Or circle the reader service number on this ad. 

Apple II, AJlple II Plus, and Applesoft are trademarks 
of the'Apple Corporation. 

CCS makes,the difference. 



We see it as a good 
way to get things done. 

Apple has built a great computer. We at CCS have 
built a great line of peripherals and components to expand 
the Apple. To do almost anything you want to get done 
with a computer. 

If you want to do business with an Apple, we've got 
tools to connect the Apple to standard business printers and 
terminals. Or to modems, for communications over tele­
phone lines, with other computers, even with other Apples. 

If you want to apply your Apple to engineering, scien­
tific, or graphic projects, weve got tools for high-powered, 

high-speed math functions, and fast, high resolution graph­
ics. And tools to connect the Apple to lab test equipment 
like function generators or plotters. 

And we have tools to connect the Apple to the outside 
world, including AID converters and interval timers with 
external interface. 

We make components for the S-100 bus, the PET, and 
the TRS-80, too. We built our products to deliver hard· 
nosed value to the OEM, and to the inventor who knows the 
best, at prices that are unbeaten. 

To find out how much computer your Apple II can be, 
see things our way. Because for serious users with serious 
uses for the Apple, weve got the tools. 

California Computer Systems 
250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 



Scan 
Co lor Lines 
Dots Per Number Bytes 

Left Right Per Mode of BASIC Per 
Mode Remark 4 Bits 4 Bits Pixe l Line Colors Mode Line 

character 1 0 2 '/2 8 1 Y2 0 40 
character 1 0 3 '/2 10 1 Y2 40 
character 1 0 4 1 8 4 40 
character 1 0 5 1 16 4 40 
character 1 0 6 1 8 5 1 20 
character 1 0 7 1 16 5 2 20 
character 1 0 8 4 8 4 3 10 
character 1 0 9 2 4 2 4 ~Q 
graph ic 1 0 A 2 4 4 5 20 
graphic 1 0 B 1 2 2 6 20 
graphic 1 0 C 1 1 2 20 
graphic 1 0 0 1 2 4 7 40 
graphic 1 0 E 1 1 4 40 
graphic 1 0 F Y2 1 1 Y2 8 40 
special 2 0-7 0 Blank 
special 3 4 1 JUMP 

Table 1: Interpretation of the graphics-made-byte codes_ Remarks are as foll~ws: 
1_ The left nybble of the very first mode byte of the disp lay list must be changed from 0 to 4_ 
2. The blank mode is used to output a selected number of blank background lines . 
3. The JUMP instruction causes the ANTIC graphics processor to recognize the end of the display list and return to 

the beginning of the list, waiting for vertical blanking to occur so it can proceed with another frame . 
Where 1'12 colors are indicated, the hue of the foreground color cannot be controlled. 

Photo 1: The BYTE logo as displayed by the Atari 4001800 run­
ning the program of listing 1. See table 2 for details. 

gram is presented in listing 1 (page 24), and the display it 
produces is shown in pho to 1 . Figure 2a and table 2a 
show the display list for th is display _ Since this is a stan­
dard BASIC graphics-mode display list, it is neat and 
tidy. 

Tampering With the Display List 
With the formal goal of improving the display and the 

heuristic goal of demonstrating display-list manipula­
tions from BASIC, we shall now tamper with this display 
list. The first step in this process is to prepare our pro­
posed display list on paper. The desired screen format is 
shown in figure 2b_ 
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We must consult table 3 to determine which of the 
display modes will require the greatest amount of 
memory space_ In our case, we are using modes 0, 1, 2, 
and 7; mode 7 is clearly the most memory-intensive 
mode_ We shall therefore start with mode 7 and modify 
the mode-7 display list. It is always easier to pare down 
an oversized display list than to build up an undersized 
one_ 

Next, we must verify that our proposed display list 
does indeed produce 192 horizontal-scan lines. Consult 
table 1 to find the number of scan lines per mode line _ 
Our calculation produces the following results: 

Mode 

o 
1 
2 
7 

Number 
of Mode 

Lines 

1 
4 
4 

44 

Scan Lines Total 'Scan 
Per Mode Lines 

Line 

8 8 
8 32 

16 64 
2 88 

192 Total 

We now determine the mode bytes for each of the 
mode lines by looking them up in table 1. It is handy to 
convert these to decimal for later use. Our results are: 

Mode Hexadecimal Decimal 
Mode Byte Mode Byte 

0 02 2 
1 06 6 
2 07 7 
7 00 13 
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Listing 1: Atari 4001800 program to plot the BYTE logo, shown in photo 1. See table 2 on page 26 for details . 

100 GRAPHICS 7:COLOR 1:POKE 765,1:POKE 710,lZ8:POKE 712,128 
110 A=O:READ 8,C:IF 8>-1 THEN GOSUB 800:CGTO 110 
120 REAO A,B,C:IF A>-l THEN GOSU 0 800:COTO 120 
130 END 
BOO ON A+l GOTO 810~820~830 
8iO PLOT B,C:RETURN 
820 DRAWTO 8,C:RETURN 
830 POSITION B,C:XID 18~16,0,O,·S:u:RETURN 
90C DATA 111,30,111,31,110,31,109,31,108,32,107,33,107,34 
905 DATA 106,35,106,36,107,37,107,39,108,39,109,40yl10,QO,111,40 
910 DATA 111,41,110,41,109,41,108,42,107,43,107,44,106,45 
915 DATA 106,46,107,47,107,48,108,49,109,50,110,50,111,50,111,51 
920 DATA -1,-1,1,97,51,2,96,50,1,96,50,2,96,31 
925 DATA 2,97,30,0,93,31,1,92,31,1,91,31,1,90,32,1,89,33,1,89,34 
930 DATA 1,88,35,1,88,50,1,87,51,1,80,51,2,79~50,D,79,50 

935 DATA 2,79,35,0,79,35,2,78,34~0,78,34,2,78,33,O,78,33,2,77,32 
940 DATA 0,77,32,2,76,3:L,1,74,31,1,74,30,1,93v30,Oy71,30 
945 DATA 1,71,46,1,70,30,1,70,46,1,69,43,1,69,46,1,68,44,1,68,46 
950 DATA 1,67,44,1,67,50,1,66,51,1,59,51,2,58,50,0,58,50 
955 DATA 2,58,~6,1,54,46,2,54,44,1,64,43,1,63,42,1,63,31,i,62,30 
960 DATA 1,55,30,2,54,31,0,54,31,2,54,43,0,51,31 
965 DATA 1,51,39,0,51,42,1,51,50,1,50,51,1,50,42,0,50,39,1,50,30 
970 DATA 1,~9,30,1,49,32,0,49,38,1,49,43,O,49,49 

975 DATA 1,49,51,1,48,51,1,48,50vO,48,42,1,48,39,0,48~31,1,4S,30 

980 DATA 1,46,32,0,46,38,0,46,43,0,46,49,1,45,48,1,45,43 
985 DATA O,45,38,1,45~33,O,47,51,1,36y51,2,35,50,O,35,50~2,35?3 1 

990 DATA 1,36,30,1,49,30,-1,0,0 

0) 

96 x 2 = 192 

TOTAL= 192 

NORMAL 

MODE 7 
96 LINES 

b) 

1 
192 
SCAN 

I 

MODIFIED 

MODE 7 9 LINES ~ 
MODE 0 1 LINE \ 

MODE 7 35 LINES 

LINES MODE 1 4 LINES 

~""U'" 

9 x 2 = 18 

1 x 8 = 8 

35 x 2 = 70 

4 X 8 = 32 

4X16=64 

TOTAL= 192 

figure 2: Horizontal-scan line arrangement for normal- and modified-display screens. The video screen in figure 2a is composed com­
pletely of mode-7 h.orizontallines. In figure 2b, the video screen is constructed from multiple-mode sections that allow a mix of im­
ages to be displayed. Refer to table 2 for details. 

The results of this paperwork are presented in table 2b. 
Now, at last, we are ready to write some code. Please 

refer to listing 2 on pages 28 and 30 in conjunction with 
this narrative. We begin by checking to see that there is 
enough memory available to reposition the display list 
(line 0) . If there isn't enough, the program aborts. We 
then move the top of available memory down by 4 K 
bytes and execute a GRAPHICS call (line 20) to write a 
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new display list and display data in memory. This pro­
cedure reserves 4 K bytes of memory for our own use 
later on . We then define our display strings (lines 30 and 
40) and execute another GRAPHICS call to initialize our 
display list-which we shall subsequently modify. The 
series of POKEs in lines 50 and 55 define the colors we 
will be using and turn off the character display while we 
redefine our characters. 
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G RA P H I C T E R M I N A L POCKETABLE DIGITIZER 
&.PATTERN ANALYSIS 

• 

GRAPHIC SOFT BOX-I (12K LEVEL) 

. . . 
, . 

T.I.P. INC 2-1-19 Kanda-Surugadai, Chiyoda-ku, Tokyo Japan 
Phone: 03-295-7055 Telex: 02226152 TIPINC J 

(Exclusive Agent) HYPER SOFT INTERNATIONAL, INC. 
3928 S. Sepulveda Blvd #9, Culver City, CA 90230 
Phone: (213) 391-2274 

FANTA STICK-I is a multifunctional 
terminal that lets you draw and move 
patterns on the screen, and is also 
capable of analyzing drawn patterns. 
FANTA STICK-I is designed to im­
prove functional performance using 
integrated circuits and highly ma­
nipulative telephone keys. 
It is plug compatible with APPLE­
II and especially designed for such 
fields as production of commercial 
animation, promotional demonstra­
tion, graphic analysis, and develop­
ment of software . 

• HARDWARE 
FANTA STICK-I consists of stick, 
SWl-3 switch, ten key, I/O expansion 
conr;tector, pilot lamp, and change­
over switch on the reverse side. Stick 
and CHl-3 switch are used for mak­
ing patterns and playing games. 
Tenkey is used for inputing dot to 
the screen, graphic mode command, 
box-position command, and save 
and load patterns. I/O expansion 
connector is useful with I/O connec­
tor inside APPLE by only changing 
switch for using expansion connec­
tor without removing FANTA 
STICK-I. 
If you need higher performance, you 
just add another FANTA STICK-I to 
I/O connector . 

• SOFTWARE 
A feature of this software is the 
division of the screen into twenty 
individual boxes, for drawing pat­
terns, and memory. Then the boxes 
are reassembled to make a whole 
screen. 
It does not only draw patterns by 
putting together the boxes and pat­
terns made with slide and revolve 
command, but composes new 
screens by putting together the man­
aged pattern . 
Box system has the advantage of a 
close management. 
There are many features, such as 
making patterns with expanding box 
by three times on the screen, com­
puting the area of dots in a desig­
nated window. 
Using a disk, you can freely operate 
a graphic pattern with save and load 
command . 

DEALER INQUIRIES INVITED 



Mode 
Line 

Number 

Mode-7 
Display 

List 
Hexadecimall Decimal 

Scan 
Line 

Number 

Mode 
Line 

Number 

Modified 
Mode-7 
Display 

List 
Hexadecimall Decimal 

Scan 
Line 

Number 
LMS Byte 

Start 
1 (40) 77 2 LMS Byte 1 (4D) 77 2 

Mode 7 
96 lines 

2 
3 
4 

94 
95 
96 

JUMP 18gl 
41) 

10 
hi 

10 
hi 

(a) 

13 
13 
13 

13 
13 
13 
65 

4 
6 
8 

188 
190 
192 

Start 

2 
Mode 7 3 
9 lines 4 

5 
6 
7 
8 

~o~;e 0 )[- t~ 
12 

Mode 7 I 
35 lines l 

44 
45 

{ 

46 
Mode 1 47 
4 lines 48 

49 

C 
50 

Mode 2 51 
4 lines 52 

53 
JUMP 

~8gl 
88!) 
OD 
OD 

f
02) 
OD) 
OD) 

~ 
(OD) 
(OD) 
(06 
06 
06 
06 
07 
07 
07 
07 
41 

10 
hi 

10 
hi 

(b) 

13 
13 
13 
13 
13 
13 
13 
13 
2 

13 
13 

~ 
13 
13 
6 
6 
6 
6 
7 
7 
7 
7 

65 

4 
6 
8 
10 
12 
14 
16 
18 
26 
28 
30 

~ 
94 
96 
104 
112 
120 
128 
144 
160 
176 
192 

Table 2: Normal- and modified-display lists correspond to the lines displayed in figure 2. The program corresponding to table 
2a is given in listing 1, and the actual display is pictured in photo 1. Listing 2 corresponds to table 2b. 

Mode 8 + 16 
8 
7 + 16 
7 
6 + 16 
6 
5 + 16 
5 
4 + 16 
4 
3 + 16 
3 
2 + 16 
2 
1 + 16 
1 
o 

8138 Bytes 
8112 
4200 
4190 
2184 
2174 
1176 
1174 
696 
694 
432 
434 
420 
424 
672 
674 
992 

Table 3: Memory requirements for various graphics modes. 

We then calculate the variable START in line 60. In 
lines 70 thru 90, we POKE the new and different mode 
bytes into the display list to create our new display list. 
The offsets from START (the numbers added to START) 
are simply the mode-line numbers for the new mode 
lines . Thus, the offset in line 70 is 10 because the mode 
byte we are POKEing is for the tenth mode line from the 
top of the screen . (Remember, a mode line is not the same 
as a scan line .) In line 95, we POKE the ANTIC JUMP 
byte and the jump-address bytes at the end of our new 
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display list. The value of the jump-address bytes points to 
the beginning of the display list and can be found in loca­
tions 560 and 561. 

We have just created a new display list on top of the 
original one . Now we must put a display onto the screen. 
This will be a tricky operation; as we mentioned earlier, 
the PLOT and POSITION commands will not quite work 
as we expect them to. Some extra effort is necessary to 
produce a display. Fortunately, our GRAPHICS 7 plot­
ting of the BYTE logo will still work the same way. 
Because we have inserted a mode-O line above it, the logo 
will be shifted down on the screen by six scan lines. This 
shift is so small that we can neglect it and plot the logo 
with the same routine used earlier. This is done in lines 
110 and 120. 

Now that we have plotted the logo, we desire to print 
some other characters as shown in photo 2 on page 32. 
Two problems impede us: first, we must redefine the 
character set to mix uppercase and lowercase characters; 
second, we must calculate where these characters go . 

The first problem arises from the natural limitations of 
an 8-bit processor. If four colors are supported (as in 
GRAPHICS 1 and 2), only 64 distinct characters can be 
displayed in each color. This is because 2 bits are required 
to specify the color, leaving only 6 bits to specify the 
character . This restricts our available set; the Atari char­
acter set in ROM (read-only memory) supplies uppercase 
and punctuation or lowercase and graphics symbols, but 

Text continued on page 32 



en you pick a Daisy .. 
ck Vista's V300 Printer 

ViJ'ta Computer Company 

$1895. 

There are Daisies!. .. And, There are Daisies!. .. But Vista has a Peach! 

The Vista V300 is exactly that, a "peach " of a daisy wheel printer both from the standpoint of price 
and performance. 

Think of it, a printer at nearly half the price (when compared to models even remotely competitive in 
quality) combined with the ultimate in reliability , print quality, and flexibility. 

Typical Comments: "Superb print quality! " , " Highly reliable .", "Definitely letter quality ... I can't 
believe the price tag. " , " Best use I've seen yet of LSI Technology." 

But judge for yourself - look at the V300 features and keep in mind this is a letter quality printer at 
dot matrix prices. 
• Tractor option available 
• Print Speed - 25 CPS (Optional 45 CPS for $2,195) 
• Print Wheel - Industry standard 96-character Daisy Wheel 
(inc luding the extended-life dual pl asti c whee ls) 
• Service - Prompt maintenance/service agreements avail ­
able nati onwide 
• Interface - Industry standard parall el (RS232-C optional) 
• Printable Columns - 136 
• Warranty - 90 days parts and labor, one year parts only 
• Pro po rti onal , bi-directional printing • Prog rammable VFU 
• Extens ive se lf-test functions • Hardware and software 

compatible 

Vista does it again! Quality , Pri ce and Perfor­
mance with a peach of a daisy wheel printer. 

IMMEDIATE DELIVERY 
For Further Information 

Call Toll Free (800) 854-8017 

AND, Vista Has a Complete V100 Word Pro­
cessing System for Only $4995! 

The Vista V1 00 is a complete word process­
ing system that includes : 

• Exidy Sorcerer 
Computer, 48K 

• V200E20 Disc Dri ve 
Sys tem, Do uble 
Densi ty 

• Sanyo Data Display 
Monito r 

• Vista V300 Printer 
Full Character Daisy 
Wheel M 

• Wordstar, CPM T 1.4 
(Includes E Basic) 

• Can also be used for 
Data Processing 

The Vista Computer Company 140 1 Bo rc hard Street . Santa Ana , Califo rnia 92705 . 714/ 953-0523 

ital Research 
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Listing 2: Atari 4001800 program to plot the BYTE logo and the other characters as displayed in photo 2, 

o IF FRE(0)(5825 THEN PRINT "NOT ENOUGH MEMORY!·'E~D 
ZC RAMTOP=PEEK(106):POKE 106,RA~TOP-16:GRAPHICS 0 
30 DIM SML$(32):SML$(1,3Z)=" the small s~stems Journal 
40 DIM MGH$(Ql):MGH$(1,41)="@@2A8McGRAH@HILL@@@@@@@@?U8LICATION" 
50 GRAPHICS 7+16:COLOR 2:POKE 765,2 
55 POKE 708,128:POKE 709~40:POKE 710,12S:POKE 712,128 
60 START=PEEK(560)+PEEK(561)~256+4 
70 POKE START+10,2 
80 FOR X=O TO 3:POKE START+46+X,6:NEXT X 
90 FOR X=Q TO 3tPOKE STA~T+50+X,7:NEXT X 
95 POKE START+54,65:POKE START+55,PEEK(560) 'POKE START+56,PEEK(561) 
110 A=O:READ 8,C:IF 8)-1 THEN GOSUa SOO:GGTO 110 
120 READ A,8,C:IF A)-i THEN GOSU8 SOO:GOTO 120 
200 CHBAS=RAMTOP-4:ADDR=CH8AS*256 
210 FOR X=O Td 1023:POKE ADDR+X,PEEK(57344+X):NEXT X 
220 POKE 756,CH8AS+2 
230 FOR X=O TO 255:POKE ADDR+512+X,PEEK(ADDR+256+X):NEXT X 
240 FOR X=O TO 7:POKE ADDR+512+X,O:NEXT X 
250 FOR X=O TO 7:READ A:POKE ADDR+99~8+X,A:NEXT X 
290 POKE 755,O:POKE 87,0 
300 POSITION 4,9:7 t6;"AUGUST 19S0 Volume 5, Number sn; 
310 MEMST=PEEK(START)+PEEK(START+l)*256:CHRPOS=MEMST+46~40 
320 FOR X=l TO LEN(SML$):PO~E CHRPOS+X-l,ASC(SML$(X,X»+12S:NEXT X 
330 CHRPOS=CHRPOS+60 
34~ FOR X=l TO LEN CMGh$)'POKE CHRPOS+X-l,ASCCMGM$(X,X»-64:NEXT X 

Listing 2 continued on page 30 
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NEW YCIRI< BAN~< 

YCIIJ rCI BANI<AT 
.•. By Personal Computer 

HelME 
Our system talks with yours. A program diskette provides 
access to tbe bank for: 

bill paYing 
account transfers 
balance inqIJir'( 
r:'ec('rd keeping 

Software re9uires 48K bytes of memory and one disk drive. 
This is a pilot program. For mo re information. please terminate 
this message by sending in the form below. 

NAME _____ __________________________________________ ___________ _ 

ADDRESS _______ ~ ___________ ______ _ CITY ________ STATE _____ ZIP ____ _ 

TELEPHONE NO. _________________ ,___ " 
Name and type of s y stem ___ ____________ - - -------__ 
Do YOU have communications capability ? _____ _ 
If not. are YOU planning for it? _ _____ _ 

MAIL FORM TO: Home Banking SYstem 
P. O. B(. >:: '1 2 1 
Radio City Station 

_____ New Y(.rk, New York 10101 

------------------- --- - ----- -- - --=--:....----~. 
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THE DAWN OF 
AGE 

The 2nd GenerationM is here! 
MEASUREMENT systems & controls proudly 

introduces its new and exciting "2nd Generation" 
family of S-100* compatible products. Each has 
been specifically designed for use with 
multi-user and network 
operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
fully tested and burned­
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 

zao PROCESSOR 
BOARD - The most 
powerful CPU board available today. Outstanding 
features include 4MHz operation, high-speed serial 
and parallel 1/0 utilizing DMA or programmed 
control , eight vectored priority interrupts, and a 
real time clock. 

MULTI-USER SERIAL 110 BOARD - For use in 
expanded systems requiring up to eight additional 
serial I/O ports. Features include: 16 maskable 

• All products meet the new IEEE stan dards. 

D.m!CI Group I 

A Division of MEASUREMENT systems &. controls 
incorporated 

vectored priority interrupts, RS-232C interfaces 
with full handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 19,200. 

Available in four or eight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

CONTROLLER BOARD­
controls up to four 51,4-

inch or a-inch disk drives 
using IBM soft sectored 

formats. It features 1 K 
of on-board buffering, 
DMA controlled data 

transfers and the per­
formance character­
istics of the superior 

NEC 765 chip. 

64K BANK SELECTABLE MEMORY BOARD­
Features include 1/0 port addressing for bank 

select with 256 switch selectable 1/0 ports for the 
memory bank addressing. The memory is 

configured as four totally independent 16K 
software-selectable banks, with each bank 

addressable on any 16K boundary. 

"Attractive Deaier & OEM Prices" 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 

867 North Main St. I Orange, Calif. 92668 
(714) 633-4460 TWX I TELEX: 678 401 TAB IRIN 



Listing 2 continued: 

35 0 F' 0 i< E 7 0 8 , 2 0 0 
360 GOTO 36C 
BCD ON A+l GOTO 810,820,830 
810 PLOT 8,C:RETURN 
820 DRA~TO B,C:RETURN 
830 POSITION 8,C:XIO 18,.6~0,O,uS:·:R~TURN 
900 DATA 111,20,111,21,110,21,109,21,108,22,107,23,107,2Q 
9G5 DATA 106,25,106,26,107,27,107,28,108,29,109~30,110,30,111,30 

910 DATA 111,31,110,31,109,31,108,32,107,33,107,3~,106,35 
915 DATA 106v36,107p37,107?38~108,3~,109,40,110,40,111,40,111,41 
920 DATA -1,-1,1,97,~1,2,96,40,1,96,40,2,96,21 
925 DATA 2,97,20,O,93y21,1,92,21,1,91,21,1,90,22,1,89,23,1,89,24 
930 DATA 1,88,25,1,88,40,1,87v41,1,80,41~2Y79,40,O,79,40 

935 DATA 2,79,25,0,79,25,2,78,24,0,78,24,2,78,23,0,78,23,2,77,22 
940 DATA O,77,22~2,76,21,1,74,21,1,74,ZO,1,93,ZO,0,71,20 
945 DATA 1,71,36,1,70,20,1,70,36,1,69,33,1,69,36,1,68,34,1,68,36 
950 DATA 1,67,34,1~67,40,1,66,41,1,59,41,2.58v40,a,58,40 
955 DATA 2,58,36,1,54,36,2,54,34,1,64,33,1,63p32,1,63,21,1,62,20 
960 DATA 1,55,20,215~,21yO,54,21,2,5Q,33,0,51,21 

965 DATA 1,51,29,0,51,32,1,51 ,40,1,50,41,1,50,32,0,50,29,1,50,20 
970 DATA 1,49,20,1,49,22,0,49,28,1,49,33,0,49,39 
975 DATA 1,~9,41,1,48?41,1,48,40,Ov48,32,1,48,29,0,48,21,1,48,20 

980 DATA 1,46,22yO,46Y28,O,~6,33,0,46,39,1,45,38,1,45,33 

983 DATA O,45,28,1,45,23vO,47,41,1,36Y~1,2,35?40,0,35,40,2,35,2 1 

990 DATA 1,36,20,1,49,20,-1,0,0 
999 DATA 0,60,96,96,96.60,0,0 

ELTTM 
R21/0 

8-100 ROM, 
RAM & 1/0 

BOARD 

ECT's R2 1/0 is an S-100 Bus I/O Board with 3 Serial 
I/O Ports (UART's), 1 Parallel I/O Port , 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 

RM-10 
8-100 
RACK MOUNT 
CARD CAGE 

ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.2S"H x 8"0) , the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-1SA Power Supply 
(1SA @ 8V, 1.SA @ ± 16V). $295.00 

---Er;T'ELECTHUNIC CONTRl TECHNUliSy';;:1) 686-8080 
763 Ramsey Ave., Hillside, NJ 07205 
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Titne &: Money. Cotntnodor~ Atari® &: Apple® 
users get tnore with VisiCalc™ software. 

A financial VP in Massachusetts is cutting the time it takes 
to prepare month-end reports from three days to three hours. 

A California company is replacing most of its time-share 
computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 

''VisiCalc has become an integral part of my business:' 

VisiCalc displays an "electronic worksheet" that auto­
matically calculates nearly any number problem in 
finance, business management, marketing, sales, engi­
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas 
(+ ,-, x , ..;-) or insert built-in functions 
such as net present value and averaging. 
As quickly as you type it in, VisiCalc 
calculates and displays the results. 

'1 am extremely impressed with Visi­
Calc's capability, flexibility and orderly 
presentation of instructionS:' 

50 writes the director of a New York cor­
poration. He appreciates VisiCalc's powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask "What if .. . 7',' analyzing 
Commodore is a registered trademark of Commodore 
Business Machines Inc., Atari is a regis tered tradema rk of 
Ata ri Inc .. Apple is a registered trademark o f Apple 
Computer Inc. 

more alternatives and forecasting more outcomes. It really 
increases your decision-making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen andlor save it on diskette. 

"I like VisiCalc's ease of use' 

That response comes from a Utah businessman using Visi­
Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best-liked feature. 
It's designed for a non-programmer; and has an extensive, easy­
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc . .. and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a New 
Hampshire financial analyst: 

''VisiCalc is paying for itself over and over:' 

VisiCalc is available for 32k Commodore PET ICBM, Atari 
800 and Apple disk systems. VisiCalc is written by Soft­

ware Arts, Inc. 
See VisiCalc at your Personal Software dealer. 

For your dealer's name, call Personal Software Inc. 
at 408-745-7841. or write 1330 Bordeaux Drive, 

Sunnyvale, CA 94086: 
While there, see our other Pro­

ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. ~ 

i'a~~~a 
SOf'·"" 
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Photo 2: The BYTE logo as displayed by the Atari 4001800 run­
ning the program in listing 2. 

8 BY 8 PIXEL 
SQUARE BINARY HEXADECIMAL DECIMAL 

000 0 o 0 o 0 o 0 0 
001 1 1 1 0 0 3 C 6 0 
o 1 000 o 0 6 0 9 6 
0 o 0 0 0 0 6 0 9 6 
0 1 0 0 0 0 0 6 0 9 6 
o 0 1 1 1 1 0 0 3 C 6 0 
o 0 o 0 0 0 o 0 o 0 0 
000 000 o 0 o 0 0 

Figure 3: The assignment of values to create an elevated lower­
case "c" character. 

Text continued from page 26: 
not uppercase and lowercase together-at least not in 
GRAPHICS 1 or 2. Since we want uppercase and lower­
case together, we will have to redefine the character set. 

To do this, we must have some memory reserved for 
the new character set. Line 20 did this by fooling the 
operating systeIl1 into believing that the top of memory 
(called RAMTOP) lies sixteen pages lower than it actual­
ly does. This has reserved 4 K bytes for our use. The 
character set needs only 1 K bytes, but the display data 
cannot cross a 4 K boundary (without entailing difficul­
ty) , hence we must move the display list and display data 
down by an entire 4 K. The address of the beginning of 
our new character set is calculated in line 200 and is called 
ADDR. 

In line 210, we move the original character set (starting 
at address 57344 in ROM) into user memory . In line 220, 
we tell the operating system where the new character set 
is. In line 230, we move the uppercase characters into the 
positions previously occupied by punctuation. Our new 
64-member character set has uppercase and lowercase, 
but very little punctuation. In line 240, we define a new 
space character, as the original space character was part 
of the old punctuation group. We shall use the place 
previously occupied by the @ character for our space 
character. 

We next take this technique of defining our own char­
acters one step further. We had earlier decided to elevate 
the lowercase "c" in "McGraw-HilI." To do this, we must 
redefine what a lowercase "c" looks like . This is done in 
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The Atarl 400/800 display list Is 
actually a small program. 

line 250, with data coming from line 999. Obviously, this 
procedure can be greatly extended . The diligent program­
mer can define any character set that can be expressed in 
an 8- by 8-pixel grid and POKE it into user memory 
directly (see figure 3) . Greek, Cyrillic, or special technical 
character sets can be created in this way. 

We now have our display list and character set in 
order. We need only display our text. This is done start­
ing at line 290. The first POKE suppresses the cursor for a 
neater display; the second POKE fools the operating 
system into believing that it is working in mode O. This 
prepares the way for a straightforward POSITION and 
PRINT of the first text line. The only trick is that the line 
is positioned vertically according to the number of mode 
lines from the top of the screen. 

The next two text lines pose a particularly knotty prob­
lem. We desire to print GRAPHICS 1 and 2 characters on 
mode lines 46 thru 52. Neither graphics mode allows so 
many lines; when we try to position the cursor onto line 
46 the computer will generate a "cursor out of range" 
error. Our only recourse is to POKE the character bytes 
directly into the display memory. We do this starting at 
line 310. First, we calculate the starting address of the dis­
play memory (MEMST). Then we calculate the address 
where our characters are to be stored (CHRPOS). Our 
calculation relies on the fact that the characters are on the 
46th line and all previous lines used 40 bytes each. In 
more complicated situations, we would have to add up 
the byte requirements of all previous lines. This can get 
messy when a display mixes mode-lor mode-2lines at 20 
bytes per line with other modes that use 40 bytes per line . 
Fortunately, our case is simple. Once CHRPOS has been 
calculated, we POKE the character values into the dis­
play data using a simple loop (line 320). Adding 60 to 
CHRPOS (line 330) skips three of our 20-byte mode-lor 
mode-2lines. We then POKE the character values for our 
third text line using the same technique we used in line 
320, except that a different character-value offset (-64 
instead of +128) gives us green characters instead of red 
ones. Line 350 turns the characters back on. 

Conclusion 
The two major tricks we have demonstrated in this ar­

ticle (modifying the display list and redefining the char­
acter set) will greatly extend the graphics and display 
power of your BASIC programs. The Atari 400 / 800 run­
ning BASIC alone has stunning graphics capabilities. 
With these tricks, the machine brings previously un­
heard-of capabilities into the hands of the personal com­
puter owner. Yet, we are still just trundling down the 
runway. There are even grander functions built into this 
machine-movable graphics objects for animation, ver­
tical and horizontal fine scrolling, and display-list inter­
rupts, to name a few. With these tricks in hand, we can 
soar beyond the limits of yesterday's color display and 
animation .• 
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The Panasonic and Quasar 
Hand-Held Computers 

Beginning a New Generation 
of Consumer Computers 

Arthur C Clarke talked about them 
in his futuristic novel Imperial Earth. 
Jerry Pournelle and Larry Niven 
talked about them in The Mote in 
God's Eye. The subject is hand-held 
computers that can run programs, re­
mind you of upcoming appointments, 
and serve as portable intermediaries 
between you and large, immobile, 
mainframe computers. Are they still 
science fiction? No, the hand-held 
computer is here-and for less than 
the price of some color televisions. 

The HHC (hand-held computer) is 
a device about the size of a standard 
paperback book with two inches 
added to its longest dimension (see 
photo 1). Its weight is under a pound, 
yet it has the capabilities (when ex­
tended with portable peripherals) to 
do anything that existing personal 
computers do. The device, developed 
jointly by the Japanese corpora­
tion Matsushita (pronounced mat­
SOOSH-ta) and Friends Amis of San 
Francisco, is being marketed in 
America by Panasonic and Quasar. 
Photographs in this article show both 
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Gregg Williams, Editor 
Rick Meyer, Friends Amis 

clo BYTE 
70 Main St 

Peterborough NH 03458 

It Is Impossible to lose 
the work you are do­

Ing by pressing the 
OFF key. 

the Quasar and the Panasonic ver­
sions. 

Description of the HHC System 
The Quasar IPanasonic HHC is an 

integrated package of hardware and 
software that has the ability to do 
anything that other personal com­
puters do . The HHC unit has the 
following characteristics: 

eDimensions: 22 .7 by 3.0 by 9.5 cm 
(81%6 by 17'16 by 3% inches); 
eWeight: 397 grams (14 oz.); 
e6502 microprocessor running at 
1 MHz; 
e Sixty-five-key keyboard with two­
key rollover; 

e159 by 8 dot low-persistence LCD 
(liquid-crystal display); 
e Uninterrupted storage of all user 
programs and .other data through use 
of a unique "power-down" circuit; 
e Redefinition of all keys during 
execution of an application program; 
e Redefinition of all characters 
displayed on the LCD display and 
printer during execution of an 
application program; 
e2 K bytes of programmable mem­
ory, expandable to 4 K bytes internal­
ly or any practical limit (up to a 
theoretical limit of 4 megabytes) ex­
ternally, by adding programmable 
memory peripherals; 
e16 K bytes of internal ROM (read­
only memory) with sockets for four 
program capsules containing up to 
64 K bytes of application programs 
or data (additional ROM, up to a the­
oretical limit of 4 megabytes, can be 
added externally through ROM 
peripherals); 
eAn internal real-time clock with a 
resolution of %56 second; 
eA built-in nickel-cadmium battery 





------_. 

Photo 2: The HHC and its peripherals. The HHC computer is in the center of the 
photograph. The peripherals are (clockwise , from upper left) ; a programmable-memory 
extender, the color television interface, the lIO driver (a distributor of bus signals from 
the HHC to other peripherals) , an acoustic-coupler modem , a portable printer, a 
cassette interface, and a ROM expander. 

All functions are 
selected via a set of 

nested menus. 

enough current to retain the contents 
of the HHC's display image and 
CMOS (complementary metal-oxide 
semiconductor) memory and to pre­
serve the real-time clock and key­
board functions. A side benefit of this 
feature is that it is impossible to lose 
the work you are doing by pressing 
the OFF key; when you press the ON 
key, the computer resumes whatever 
it was doing before it was turned off. 

A specially designed 44-pin bus 
connector allows you to connect and 
disconnect the HHC and its periph­
erals while all the components are 
powered up. Because of this feature, 
the HHC and its peripherals can join 
their respective data, address, and 
control buses without destroying data 
in either unit. As an additional safety 
feature, the piezoelectric beeper in­
side the HHC sounds if the HHC finds 
any loose connectors. 

The ability to connect and discon-
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nect modules while the power is on is 
very important because it allows the 
unit to be used .in a variety of com­
binations without worrying that data 
will be destroyed by doing so. The 
HHC and its peripherals can be con­
sidered as interconnecting modules, 
and you can effectively forget that 
they contain volatile data. For exam­
ple, when future program-develop­
ment capsules become available, you 
will be able to write a program while 
traveling, then debug it more easily 
by hooking the HHC into the color 
TV adapter and printer. Data can 
also be entered into an HHC memory 
peripheral that may then be detached 
from the HHC and given to another 
HHC owner. He or she can plug it in­
to another HHC and access the data 
that was stored. 

Friends Amis has invented a par­
ticularly elegant solution to the 
packaging of programs in ROM 
(read-only memory). This solution 
also allows denser storage of informa­
tion than was previously possible. 
The HHC uses 24-pin ROMs that are 
packaged in a plastic carrier around 
which the pins of the ROM are bent 
(see photo 3). This combination is 

called an Amis Memory System Cap­
sule (patent pending). (When a cap­
sule is inserted into the back of the 
HHC, the flat base of each pin makes 
contact with the socket. This insures 
a good electrical contact without the 
usual fragility of integrated circuit 
pins.) Since a minimal amount of 
hardware is used to package the 
ROMs, more can fit inside the small 
body of the HHC. 

These capsules have already been 
used in the Craig, Panasonic, and 
Quasar language translators (also 
developed by Friends Amis), and in 
the Friends Amis point of 
information display computer. Cap­
sules can contain data to be 
manipulated (eg: words in a French 
language capsule), application soft­
ware (eg: a capsule of game pro­
grams), programming languages (eg: 
a BASIC capsule), or any other data 
that the computer can act upon. Cap­
sules can hold 2 K, 4 K, 8 K, or 16 K 
bytes of information. The 16 K-byte 
ROM allows an unprecedented 
amount of data to be stored in a small 
space. The large amount of informa­
tion that can be stored in the HHC is 
increased by its internal use of a 
threaded language and by the ap­
plication of a set of data compression 
techniques. 

Human-Engineered Features 
As a direct result of the manufac­

turers' desire to design a computer 
specifically for the mass market, the 
Quasar IPanasonic HHC was devel­
oped with a heavy emphasis on 
human engineering. This design 
philosophy is reflected in the opera­
tion and features of the HHC. 

The keyboard has always been a 
crucial interface between the user and 
the computer, and the popularity of 
several existing microcomputers has 
been largely influenced by the us­
ability of their keyboard. This fact, 
coupled with the small size of the 
HHC, makes it necessary for the 
HHC keyboard to be as usable as 
possible. We feel that the designers 
have achieved this objective. 

[Despite my initial disbelief that a 
keyboard this small could be of any 
practical use, I was soon convinced 
that the HHC keyboard is easy to use 
and that, given some familiarity with 
it, I could use the keyboard without 
being distracted from the task at 
hand ... GWl 

Photo 1 indicates that the keys on 



pack that supplies all power to the 
unit; 
• Internal shielding against RF (radio­
frequency) interference in compliance 
with the new regulations from the 
Federal Communications Commis­
sion; 
• An internal set of application pro­
grams that includes a four-function 
calculator, a free-form file system and 
editor, as well as several other func­
tions. 

In addition, the capabilities of the 
HHC are greatly extended by an in­
tegrated system of intelligent periph­
erals that include: 

• A bus expander through which 
other modules are connected to the 
HHC; 
.A portable thermal printer that 
prints 16 characters per line; 
• A ROM extender that allows you to 
attach an additional four program or 
data capsules; 
• A programmable-memory extender 
that allows you to add ·additional 
memory to the HHC; 
.A 110/300 bps modem and tele­
computing program through which 
the HHC can act as a remote terminal 
to other computers and to large infor­
mation utilities and data bases; 
• A cassette interface module that 
transfers data to a microcassette 
recorder at 1200 bps; 
.A color television interface that 
allows a display of 16 lines of 32 char­
acters each or up to 48 by 64 pixel 
(picture element) graphics in eight 
colors and black. 

When connected to the HHC, all of 
the above peripherals can fit in a 
custom case the size of an average 
attache case, or they can be intercon­
nected to make a flat, rigid, easily 
portable combination. With the ex­
ception of the color television inter­
face, the HHC and the peripherals 
can operate without connections to 
any outside power source, thus mak­
ing the system truly portable and 
hand-held . Photo 2 shows the HHC 
and several of its peripherals. 

Innovations in the HHC 
The Panasonic/Quasar HHC em­

bodies several technical break­
throughs. Without these develop­
ments, a computer as small and as 
powerful as the HHC could not have 
been built. 

One of the most important innova-

Photo 1: The Panasonic and Quasar HHCs (hand-held computers). Both units 
shown are prototype models and will have the same keyboard layout in the 
finished versions. 

tions in the HHC is the proprietary 
"power-down" circuit that allows the 
HHC to use the popular 6502 micro­
processor in a hand-held device. In 
the past, manufacturers have 
designed hand-held products around 
microprocessors like the 1802. Such 
devices use a very small amount of 
current and can be powered by bat­
teries, but they force the designer to 
use a slow microprocessor with a 
weak instruction set. 

Designers have been prevented 
from using the more popular micro-

processors because of their high cur­
rent drain: a conventional 6502-based 
circuit (using the same batteries as the 
HHC) would discharge them in about 
two hours. But, with this power­
down circuit and additional hardware 
innovations, the amount of current 
needed to power the HHC in both its 
fully functioning and "off" (powered­
down) modes is drastically reduced. 

A related feature of the HHC is that 
when the OFF button has been 
pressed, the computer is still on . It is 
in a dormant state that uses only 
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the HHC are arranged in the standard 
typewriter format. In addition, a key 
can be pressed without pressing any 
adjacent keys, so it is possible to 
touch-type on the HHC, regardless of 
individual finger width. This fact 
allows the HHC to be used in text ap­
plications-an area not practically 
accessible by any other device of its 
size. 

Another powerful feature of the 
HHC is its ability within an applica­
tion program to redefine any key 
position to any function . With the 
addition of a keyboard overlay, this 
can provide a keyboard that is com­
pletely suited to a given application. 
It was the intention of the HHC de­
signers that no application, regardless 
of complexity, would require mem­
orization of command language or 
special key sequence (like control-P 
for print) to perform a function avail­
able to the computer but not allotted 
a key. With redefinable keys and 
keyboard overlays, this will never 
happen. 

Three special keys, labeled fl, f2, 
and f3, can be assigned to be any se­
quence of keystrokes, including most 
function keys. When one of these 
keys is typed, its current definition is 
input as if the sequence of keys had 
been typed by the user. The defini­
tions are processed as interrupts and 
are independent of the program in 
use. Thus, they can be used with any 
present or future programs, even 
those written in BASIC or SNAP (the 
two computer languages currently 
planned for the HHC). For example, 
one key can be assigned to a sequence 
of calculations and/or constant 
values for use with the built-in 
calculator. Another key can be used 
to enter repetitive text in the memory 
bank text editor or to create special 
functions such as search-and-replace. 
Another definition can be used to 
make a commonly used sequence of 
menu selections to reach a frequently 
used program. 

A unique feature of the HHC is the 
HELP key. When this key is pressed, 
you are prompted by the LCD display 
to press any key to find its definition. 
When a key is pressed, the function is 
given in a complete sentence of up to 
80 characters. For example, pressing 
the HELP key followed by the 
STP /SPD key causes the message 
"STOP / ENTER 1-9 FOR SPEED" to 
be displayed. 

Four HHC keys are used to indicate 

LEFT, RIGHT, UP, and DOWN. In 
most programs, these keys are used 
for cursor control and horizontal and 
vertical scrolling. Since the HHC's 
built-in display shows only one short 
(26-character) line at a time, it is im­
portant to be able to "steer" the 
display through a larger page or list 
of material. The display is often used 
as a window into a larger virtual 
space (as is done in the popular 
VisiCalc program), and the four 
direction keys, which are auto-repeat 

keys, move the window in any direc­
tion. Another key, STP/SPD (stop/ 
speed), allows you to freeze and con­
tinue any program, like a run/ 
stop switch, and to adjust the rate of 
information display. 

The HHC also has INSERT and 
DELETE keys that allow text material 
to be changed. The HHC normally 
displays a solid rectangular cursor, 
but when you enter the insertion 
mode, the cursor changes to a blink­
ing checkerboard cursor. Similarly, 

WORD FIRST LETTERS BORROWED FIRST SECOND NEXT LETTER REMAINING 
NUMBER * FROM LAST WORD LETTER NUMBER * OF NEW WORD LETTERS OF 

NOT (COUNT NEW WORD * 
COPIED FORWARD) 

SLOW -- -- -- -- -- --

SLUMP 2 SL 0 + 6 : U MP 

SLY 2 SL U + 4 : Y --
SMALL 1 S L + 1 : M ALL 

SMART 3 SMA L + 6 : R T 

Figure 1: Compression of an alphabetized list. The tables of alphabetized lists within 
the HHC are kept as small as possible by using numbers to keep track of the number of 
letters shared from the previous word and the number of letters between the first dif­
ferent letter in the new word and its counterpart in the previous word. Note that the 
shaded letters on a line make up the word being encoded, but only the two numbers and 
the letters in the last column (all marked with an asterisk in their table headers) are ac­
tually stored in the encoded table. The dashes indicate an empty entry (as in the line for 
the word SLY) . The first line is all dashes because it does not have a previous line to 
refer to; in practice, all the letters of the first entry must be normally encoded. 

Photo 3: Close-up of an HHC program capsule. The program capsule is actually a stan­
dard 24-pin integrated circuit with its pins curled around a plastic harness. Its length is 
3.65 cm (1%. inches) . . 
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Photo 4: The Quasar HHC connected directly to its acoustic coupler. The combina­
tion , which is also available in the Panasonic HHC system , is a self-contained portable 
computer terminal . 

The computer executes 
a FORTH-like language 

called SNAP. 

when you enter the deletion mode, 
the cursor changes to a rectangular 
outline cursor. These useful features 
give you visual feedback regarding 
the mode that the computer is in. 

Other keyboard-related features 
are the search and locate commands 
available within the memory bank 
electronic file system. These features 
are available in two modes-context 
and initial search. A context search 
searches for a match to the given 
character string anywhere in the file, 
while an initial search searches for a 
match beginning with the first char­
acter of each record in the file . The 
former method allows maximum · 
searching power, but the latter pro­
vides a faster search when the posi­
tion of the string to be matched is at 
the beginning of each record (eg: 
when the file contains last names and 
telephone numbers and you are given 
the last name). 

Other strong keyboard features of 
the HHC are the size and placement 
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of certain keys. The SPACE and 
ENTER keys are in their traditional 
positions, and both are wider than 
the other keys for ease of use. Also 
notice from photo 1 that the CLEAR, 
ON, and OFF keys are located five 
rows to the right of the rightmost let­
ter key, and at least two rows to the 
right of any other key. Although the 
consequences of hitting these keys by 
accident are less critical than on other 
personal computers (more on that 
later), the keys were placed there to 
minimize the danger. 

Finally, the behavior of the SHIFT 
and LOCK keys should be mention­
ed. In applications where the pro­
gram differentiates between upper­
case and lowercase letters, an upper­
case letter is obtained by hitting the 
SHIFT key, followed by the key to be 
shifted. The HHC is locked into up­
percase by hitting the LOCK key after 
the SHIFT key. You can return to 
lowercase by hitting either the SHIFT 
or LOCK keys. The LOCK key can 
also lock the four cursor-control keys 
and the INSERT and DELETE keys. 

The Menu and Other Features 
To allow for use of the Panasonic/ 

Quasar HHC with minimal prior 
knowledge of the machine, all func-

tions are selected via a set of nested 
menus. The first menu that appears 
when the computer is turned on is 
called the primary menu. It displays 
the available internal and capsule 
program choices (eg: clock/secretary, 
program capsule, etc) with a 1-digit 
number assigned to each. A choice is 
selected by pressing the correspon­
ding digit key. If the selected applica­
tion allows choices of its own, its 
menu is displayed in the same way. 
This process is repeated until an ex­
ecutable program is reached. Pressing 
the CLEAR key causes the HHC to 
display the second menu (the one 
immediately after the primary menu). 
Pressing the CLEAR key twice causes 
the HHC to return to the primary 
menu. 

The HHC computer contains a 
piezoelectric beeper that can produce 
either a click (to provide audible feed­
back to an event, usually a keypress) 
or a tone within a four-octave range. 

Squeezing More into Less 
There has been recent publicity on 

threaded languages-most visibly 
FORTH. (See the special language 
issue on FORTH, August 1980 
BYTE.) Threaded languages offer 
program compactness and speed of 
execution halfway between those of 
machine language and a high-level 
language like BASIC, while offering 
the programming ease and language 
transportability of high-level lan­
guages. 

The Quasar /Panasonic HHC is 
actually a hardware machine that 
executes a FORTH-like language 
called SNAP, in addition to 6502 ma­
chine code . The HHC uses SNAP for 
every function that it performs, from 
the display of characters on the LCD 
readout to the handling of interrupts 
from the peripherals. When timing is 
critical in a specific routine, such as 
interrupt handling for high-speed pe­
ripherals, SNAP allows any portion 
of itself to be coded in assembly 
language for maximal speed. 

SNAP, like other threaded lan­
guages, is defined in terms of a given 
set of operators (which are analogous 
to the operation codes of a given 
microprocessor). SNAP programs are 
simply lists of these operators, so 
these programs (including applica­
tions programs embedded in program 
capsule R0Ms) may be used without 
change on any machine that executes 
the SNAP language, provided no ma-



chine code is used. This protects the 
sizable programming effort put into 
the HHC against hardware innova­
tions in future versions of the HHC, 
while maintaining a body of pro­
grams that execute quickly and use 
little memory. 

Another way in which the execu­
tion time of programs is decreased is 
through the use of interrupts for the 
HHC keyboard and all peripherals. In 
contrast to other computers which 
use polling (ie: they periodically 
check the device to see if it needs 
computer time), the HHC peripherals 
and keyboard generate interrupts 
when they require attention from the 
6502 microprocessor. In this way 
several peripherals can be serviced at 
once. The HHC slows down only 
when it is interrupted to do specific 
work and is therefore faster than 
computers that waste time polling in­
active devices. The HHC peripherals 
that require serial data all use 
separate UART (universal asyn­
chronous receiver-transmitter) in­
tegrated circuits for this purpose. 

Given the 64 K-byte maximum ad­
dressing ability of the 6502 
microprocessor, the HHC must 
somehow pack more memory into 
less space. It does so, using the 
familiar technique of bank-switching. 
Three banks of memory, hexadecimal 
2000 to 3FFF, 4000 to 7FFF, and 8000 
to BFFF, are bank-switched. This 
means that several blocks of up to 
16 K bytes of memory could be 
assigned to one of the above address 
areas, with electronic circuitry en­
abling only one such block to be 
active at a time. 

The program capsules that insert 
into the back of the HHC all map into 
the same 16 K-byte address area: 
hexadecimal 4000 to 7FFF. Only one 
capsule is active at a time and is 
selected from the HHC primary 
menu. This area is also used for user 
data and programs. 

The 16 K-byte area from hexa­
decimal locations 8000 to BFFF is used 
for external programmable memory 
banks. Since this bank is in a different 
address area from ROM banks, many 
ROM-based programs can reference 
data in programmable memory with­
out bank-switching. 

The 8 K-byte address area (from 
hexadecimal locations 2000 to 3FFF) 
is used by the specialized firmware 
that is contained in each HHC 
peripheral. When a given peripheral 
is being used, the firmware that con-

Letter 

E 
T 
I 
o 
N 
S 
• 
• 
• 

Code 

Q..100111 
0100111 
0100111 
(lill..111 
(1)0111 
(I)Ojj1 
(1)0111 
(I) (N) 

Huffman Code 

000 
001 
010 
0110 
0111 
1000 

• 
• 
• 

BIt(s) to 
Be Matched 

o 
01 
010 
o 
01 
011 
0111 
done 

(a) 

Comments 

--no match 
--no match (b) 
--matches I 
--no match 
--no match 
--no match 
--matches N 
--message is IN 

Table 1: An example of Huffman coding. Table la shows an example Huffman 
code for several letters. Table 1 b shows how the code 0100111 is decoded into the 
letters I and N. Bits are taken from the left side of the remaining binary string until 
the sequence of bits matches one of the table entries. Notice in table 1 a that the 
code for no letter is a beginning substring of the code for another letter. (This , for 
example, accounts for the fact that no letter is given to the bit string OIl-it would 
conflict with 0110, the code for the letter 0 .) Every Huffman code (of which there 
are an infinite number) is constructed so that no two letters can be confused with 
each other. If the letters are assigned codes in the order of their decreasing fre­
quency for the text to be decoded, a Huffman code permits the maximum data 
compression possible. 

Table Number of Elements Number of Bits Number of Bits 
Rank (N) In Table (= 21 In New Permutation In Ordinary Look-up 

Algorithm Table (= N21 
(F(N) = 2N + 2F(N - 1)) 

1 2 1 2 
2 4 6=4+2(1) 8 
3 8 20=8+2(6) 24 
4 16 56 = 16 + 2(20) 64 
5 32 144 = 32 + 2(56) 160 
6 64 352 = 64 + 2(144) 384 

Table 2: Efficiency of the permutation algorithm given in figures 2 through 4 and 
the text box. As can be seen from the last two columns, this algorithm uses fewer 
bits to define a given permutation. The ordinary look up table uses a table 2N 
entries long by N bits long to look up the value (from 0 to 2N -1) that a given 
element (in the same range) is permuted to . 

trois its communication with the 
HHC is selected and used. This area 
also contains the memory-mapped 
contents of the video display when 
the HHC is connected to the color TV 
interface. 

In both 16 K-byte bank-switched 
areas it is possible to reference a pro­
gram or a program/data combination 
that is more than 16 K bytes long. 
The program (or program and data) 

is divided into 16 K-byte blocks, all 
of which map into the same area. 
Under program control the software 
can then jump between 16 K-byte 
blocks by writing the appropriate 
value to a location in the HHC that 
determines which block is currently 
selected. 

Text Compression in the HHC 
The increase in data storage caused 
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2 

0) 

2 x 2 

b) 

Figure 2: Two possible outcomes for the 
permutations of a two-element list. See 
the Mapping Algorithm text box for 
further details . 

by the use of SNAP and 16 K-byte 
program capsules is significant. But 
the increase caused by the use of data 
compression techniques is even more 
significant, almost doubling the 
amount of information that can be 
stored in an HHC data capsule. A 
variable word-length code and in­
creased data compaction through 
context are the two techniques used. 

In traditional data storage, one 
character of information is stored in a 
byte (or 8 bits or binary digits) of 
computer memory. Letters, numbers, 
and punctuation are stored in the 
ASCII (American Standard Code for 
Information Interchange) format, 
which uses 7 bits per character. Using 
a method developed by Friends Amis 
that modifies what is called a Huff­
man code, variable bit-length codes 
can be devised for the characters to be 
encoded such that frequently used 
characters will be given shorter codes 
(called codons), thus decreasing the 
average number of -bits used per 
character. Table 1 shows an example 
of a standard Huffman code (there 
are an infinite number of such codes). 

Because of this variable-length 
coding, the computer's memory is 
seen as a long string of bits. Bits are 
read from left to right (figuratively 
speaking) until the bits read match 
the codon for any character in the set. 
(Codons are generated by rules that 
guarantee that a beginning string of 
bits can match the codon of only one 
letter in the set.) Codons are also 
devised so that the most frequently 
used letters have the shorter represen­
tations and are also near the top of 
the look-up stack. Because the num­
ber of look-up entries read before a 
match occurs is kept to a minimum 
(on the average, slightly more than 
eight entries), the decoding process 
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does not slow the machine down. 
A further measure of compression 

is made by modifying the look-up 
procedure to be sensitive to the con­
text of the previous letter. For exam­
ple, even though the most frequently 
used letters in normal English text are 
(in decreasing frequency) E, T, I, 0, 
N, and so on, if the previous letter 
looked up was Q, then the letter U is 
most probably the next letter and so 
should be close to the beginning of 
the look-up table. Within the HHC, 
the letter-decoding routine uses the 
previously decoded letter to index 
one of several look-up tables. In this 
way, encoded characters can be re­
presented in even fewer bits than 
would otherwise be possible using 
straight frequency-determined co­
dons. 

Two more techniques are used 
within the HHC to decrease the 
number of bits used to represent 
character information to a final 
density of just over 4 bits per char­
acter. Although these techniques 

The Mapping Algorithm 
It is sometimes profitable to 

maintain a list of words in alpha­
betic order but to be able to 
retrieve them in some other pre­
specified order. The problem then 
becomes one of finding the most 
compact way of specifying a per­
mutation of N elements from (1, 2, 
3, ., N) to some other ordering. 

The algorithm used within the 
Panasonicl Quasar HHC requires 
that the list be a power of 2 (ie: 
have 2, 4, 8, 16, 32, 64,. . . ele­
ments). The algorithm can be con­
sidered as a recursive set of pair 
switchings. The permutations of a 
list of two elements can be re­
presented by 1 bit of informa­
tion-say, a 0 to represent that the 
elements are not switched, eg: (1, 
2) becomes (1, 2); and a 1 to repre­
sent that the elements are switch­
ed, eg: (1, 2) becomes (2, 1). This is 
represented pictorially in figure 2, 
where a box represents 1 bit of in­
formation . 

The diagram in figure 3a is used 
with a list of four elements. The 
upper-Iefthand box is always filled 
in with an equal sign (=). The in­
put arrangement, usually (1, 2, 3, 
4), is substituted for INI thru IN4, 
and the desired permutation is sub-

were developed to deal with alpha­
betized lists of words (for the Friends 
Amis language translator), it is possi­
ble to use them to compress nonal­
phabetized text in some situations. 

The first technique replaces the 
beginning of each word (except the 
first word in a list) with two numbers. 
The first number tells how many let­
ters to borrow from the previous 
word. The second number tells how 
many letters away the first non­
matching letter is from its counterpart 
in the previous word. For example, if 
the words are SMALL and SMART, 
the following is stored for the word 
SMART: 3 (telling the computer to 
borrow SMA from the word 
SMALL); 6 (telling the computer to 
count forward six letters from the L in 
SMALL to arrive at the R in 
SMART); the encoded letter T 
(ending the encoding of the word 
SMART) . (See figure 1 for other ex­
amples.) Because the two numbers 
(contained in 3 and 4 bits, respective­
ly) take up fewer bits than the letters 

stituted for OUT1 thru OUT4. The 
boxes in the first and third columns 
are filled in with either equal signs 
(=) or cross signs (X), leaving the 
boxes in the second column for 
last. 

Consider the e.xample of permut­
ing the list (1,2,3,4) to become (4, 
1,3,2). Given the interconnections 
between boxes and the constraints 
given above, the only path that 
can be taken from 1 to 1 goes 
through the top middle box (in a 
manner not yet specified) and to 
the righthand side through a cross 
in the upper-right box, as shown in 
figure 3b. In figure 3c, the element 
4 is traced from box A to box B. 
Similarly, element 3 is traced from 
box B to box C, and element 2 is 
traced from box B to box S, where 
we started. 

Given the conditions shown in 
figure 3c, it is a simple task to fill 
in the middle columns, thus com­
pleting the diagram. The finished 
diagram is shown in figure 3d. 
Through use of this diagr.am, the 
list (1, 2, 3, 4) can be permuted to 
the list (4, 1, 3, 2) using 6 bits of in­
formation (1 bit for each of the six 
boxes). 

Study of an eight-element list ex­
ample illustrates the recursive 



they replace, this method can repre­
sent the same text in fewer bits. 

The last technique saves space in 
that it allows alphabetized lists to be 
used in a different order. (For exam­
ple, in language lists a given set of 
words is mapped from the sequential 
order in its alphabetized list to a 
semantic order in a list of words of 
equivalent meaning available in each 
language list; this is done so that the 
computer can translate a given word 
to its equivalent in another language.) 
With this technique, a list of 2N 
elements can be permuted into any 
other arrangement of the same ele­
ments by a relatively small number of 
bits of information (see table 2). Refer 
to the Mapping Algorithm text box 
for the details of this algorithm. 

The Real-Time Clock ' 
One of the most important internal 

features of the Panasonic/Quasar 
HHC is its real-time clock and event 
sequencer. The real-time clock exists 
in memory as a 40-bit number stored 

method that is used to generate the 
final structure for longer lists. 
Figure 4 shows a mapping of the 
list (1, 2, 3, 4, 5, 6, 7, 8) to (6, 3, 8, 
1, 7, 5, 4, 2). As before, box 5 is 
marked with an equal sign. Boxes 
in the first and last columns are 
then filled in; this can even be done 
with no knowledge of the contents 
of boxes X and Y. The boxes A 
through G are filled in alpha­
betically. Note that when these 
boxes are filled, the boxes X and Y 
become "black boxes" that map 
four-element lists into another 
ordering. These boxes are then 
solved as shown in figure 3, and 
the permutation of eight elements 
is now solved. The final solution 
has twenty boxes: eight as shown 
in figure 4, plus six boxes each for 
boxes X and Y. 

Larger lists are solved in an ana­
logous way, with a list of 2N 
elements first filling the 2N boxes in 
the first and last columns, followed 
by the solution of the two middle 
boxes, each of which permutes a 
list of 2N

-
1 elements. Table 2 shows 

the number of boxes (or bits) nec­
essary to solve larger permuta­
tions. 

INl oun 
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IN2 OUT2 

(3a) 

IN3 OUT3 

? 
IN4 OUT4 

x 4 

(3b) 

3 3 
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? X 3 3 

(3c) 

2 4 

4 ----f ---- 1-____ 4., 2 
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X 2 ---1 ----
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---- I------i X 1-------1 - - - -4 

Figure 3: Solving a four-element permutation problem as a network of binary deci­
sions. Figure 3a shows the initial configuration used in the solution of any four-element 
permutation. Figures 3b, 3c, and 3d show steps in the solution of this problem. See the 
Mapping Algorithm text box for further details. 
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in 5 contiguous bytes of program­
mable memory, supported by a hard­
ware counter that can be preset. An 
increment of one unit in this number 
represents a time change of 1/256 sec­
ond (about 4 milliseconds), so that 
the 40-bit number represents the 
number of 11256 second intervals 
that have elapsed since the computer 
was permanently turned on. (Given 
the above figures, a 40-bit number 
will represent a time period of ap­
proximately 139 years.) 

In keeping with the design philos­
ophy of burdening the 6502 micro­
processor with as few tasks as possi­
ble, the real-time clock was designed 
to require the generating of as few in­
terrupts as possible. Another area of 
memory contains a signed 23-bit 
counter circuit that automatically 
counts down to 0 at a rate of one 
count every 11256 second. Normally, 
when this timer reaches 0 (once every 
223 /256 seconds, or about 9 hours), it 
generates an interrupt that adds the 
same amount (about 9 hours) to the 
40-bit clock number. However, if any 
program needs to access the real-time 
clock, the appropriate count based on 
the value in the 23-bit counter can be 
added to the 40-bit clock number and 
the 23-bit counter can be cleared, thus 
updating the clock to its correct 
value. 

Associated with the real-time clock 
is an event queue in which future 
events are stored as 40-bit numbers 
along with instructions to be carried 
out when the 40-bit clock number 
reaches that value. Internally, the 
operating system software can use 
this event queue to manage a set of 
asynchronous events with a mini­
mum of processing. Application pro­
grams can use the event queue, as can 
users programming on the HHC. 

Design for Component 
Interaction 

The Quasar/Panasonic HHC was 
designed to be compatible with both 
existing and future hardware and 
software. Because of this, the mem­
ory usage of the computer had to be 
planned to provide maximum flex­
ibility. 

In most microcomputer systems, 
there are fixed memory locations or 
110 (input/output) ports assigned for 
specific hardware peripherals. The 
limitation of this approach is that the 
entire memory mapping must be fore­
seeni otherwise the ability to include 
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Data compression 
techniques In the com­

puter almost double 
the amount of Informa­
tion that can be stored 
In a given number of 

bits. 

future peripherals is questionable. 
The HHC does not make any fixed 
assignments. Instead, 4 bytes for each 
peripheral are dynamically assigned 
as 110 and status locations for all cur­
rently connected peripherals each 
time the clear key is pressed, so any 
number of different peripheral types 
can be accommodated without run­
ning into memory map conflicts. 

This flexible system of directing in­
put and output allows the HHC to 
offer a more commonsense approach 
to dealing with devices like printers, 
modems, LCD displays, and other 
devices. In most computers, special 
commands must be given to direct in­
put and output to specific devices, 
and even then you may not be able to 
distribute it to several devices. For ex­
ample, a special command, LPRINT, 
must be used to get either the Radio 
Shack TRS-80 or the Atari 400 or 800 
to print information on their 
associated printers, and it is impossi­
ble to get a program to print on both 
the video display and the printer 
without using both PRINT and 
LPRINT statements. With some limit­
ations this can be done with the 
Apple computer, but only with the 
correct interface board and the 
correct PRHN command. 

The attitude taken by Friends Amis 
is that you shouldn't have to 
remember extra information (which is 
often complicated by being condi­
tional on what the computer is cur­
rently doing). With the HHC com­
puter, the use of I/O devices can be 
changed by pressing the I/O key and 
enabling or disabling the appropriate 
devices from a menu displayed by the 
HHC. You can even, for example, in­
terrupt a running program to enable 
the printer, and resume the program 
without error; from that point on, 
both the current display device (the 
LCD display, color TV, or other 
device) and the printer display 
whatever the program tells them to. 
This method allows HHC programs 

to be independent of the I/O devices, 
and it allows the use of future 
peripherals with current software. 

Application Software 
The Panasonic/Quasar HHC in­

cludes several application programs 
that are contained in the same built-in 
read-only memory devices as the 
operating system. These programs 
implement a calculator, a clock/ 
secretary, and an electronic file sys­
tem and editor. Each of these pro­
grams is called from the primary 
menu of the HHC. 

The calculator program, when 
selected, transforms the HHC into a 
standard four-function calculator 
that adds, subtracts, multiplies, and 
divides. The calculator can store one 
number and has keys to add to, sub­
tract from, clear, and recall memory. 
It also has a percent key. 

The clock/secretary uses the real­
time clock that knows the time of 
day, the day of the week, and the 
date (day, month, and year). A clock 
option within the clock/secretary 
allows the time and date to be dis­
played and continuously updated on 
the LCD display window. Otherwise, 
the clock/secretary can be used to 
keep track of future events. You can 
specify a time for the clock/secretary 
to activate itself, and include an op­
tional reminder message. When that 
time arrives, the HHC sounds a mu­
sical tune regardless of its current 
task; you can then perform an "ac­
knowledge" operation and see the 
message associated with the event. 
The number of events and messages 
that the clock/secretary can hold is 
limited by the amount of program­
mable memory in the HHC. 

The "memory bank" is the nick­
name of an electronic file system and 
editor within the HHC. You can enter 
lines (or records) of up to 80 char­
acters of ASCII information, group 
them to make files, and modify and 
list these files. Any file can be edited 
with a powerful cursor-controlled 
editor that allows insertion and dele­
tion of characters or lines at the cur­
rent cursor position. With the 
SEARCH key, you can also retrieve 
records from a file based on a char­
acter string to be matched. 

Memory bank files can have any 
number of records, with each record 
holding up to 80 characters. The size 
and number of files that can be stored 
depends on the amount of program-



mabIe memory in the HHC. The cur­
rent model of the HHC has somewhat 
less than 1500 bytes of memory for 
this purpose, but the amount of 
memory in the HHC can be expanded 
with a battery-powered 4 K-byte 
memory extender peripheral. Future 
models will accept more program­
mable memory in the form of cap­
sules that fit into the same sockets as 
the read-only memory capsules. 

The Extended HHC 
The Quasar IPanasonic HHC, 

when combined with its line of pe­
ripherals, has the ability to perform 
any function that existing personal 
computers do, while retaining the 
characteristics and advantages of a 
hand-held unit. The following sec­
tions describe two of the most in­
teresting peripherals-the color tele­
vision interface and the modem. 

The color television interface is the 
only peripheral that requires connec­
tion to an AC power line. But since 
the interface is also connected to a 
color TV, this is hardly a limitation. 
Once the interface is connected, out­
put can be routed to the TV through 
the use of the 1/0 key. 

Through the color TV, the HHC 
will display 16 lines of 32 characters 
each. Characters can be displayed in 
several combinations (orange or 
green characters on black, or black 
characters on either an orange or a 
green background). Several kinds of 
characters can be displayed: upper­
case and lowercase ASCII letters; 
numbers and punctuation; graphics 
patterns; and katakana characters (a 
set of phonetic characters used by the 
Japanese). All characters are created 
in a 7 by 9 dot matrix. 

The color TV interface offers two 
modes of color graphics: 32 by 64 pix­
els, or 48 by 64 pixels. The interface 
allows for black and eight colors 
(red, blue, green, yellow, orange, 
magenta, cyan, and buff). 

The color TV interface contains a 
built-in RF (radio-frequency) modu­
lator, as well as 1.5 K bytes of 
dynamic memory organized as two 
software-selectable screen images. 
The connection from the interface to 
the HHC is an interrupt-driven par­
allel connection. 

The modem, which connects to the 
HHC through an interrupt-<iriven 
parallel interface, is acoustically 
coupled to a standard telephone 
handset (see photo 4). Its options-

CD 
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Figure 4: Partial solution of an eight-element pennutation problem. Each of the boxes 
in the first and last columns is filled in first. The solution of this problem is then finished 
by the solution of two four-element pennutations as given by the numbers on both sides 
of the boxes marked X and Y. 

110 or 300 bps (bits per second) data 
transfer rate, full- or half-duplex 
transmission, answer or originate 
mode, number of start and stop bits, 
and parity-are all selected by soft­
ware. In a daring departure from con­
ventional modems, the HHC modem 
has no visible switches to set any of 
its options. This forces the software 
to control all the options and leaves 
nothing for you to worry with (or set 
incorrectly) . 

The HHC modem, like other HHC 
peripherals, is responsible for supply­
ing standard input and output rou­
tines. (By using a uniform software 
interface for all peripherals, the HHC 
can be expected to work with periph­
erals that have not yet been 
designed.) Since the modem can be 
used in several ways, it is supplied 
with a socket in which to place a pro­
gram capsule for a given application. 
The first capsule to be produced for 
the HHC modem is called 'Telecom-

puting" and it will allow the HHC to 
be used as an intelligent remote ter­
minal that is connected, through the 
modem, to a timesharing computer or 
data base. The program can be used 
with the small battery-operated 
modem directly connected to the 
HHC, in a hand-held configuration, 
or the printer and TV can be used. 

The telecomputing software can 
use an automatic X-ON IX-OFF hand­
shaking with a host computer so that 
you can regulate the rate of display to 
your reading speed. This protocol is 
supported by most popular networks 
such as Micronet, The Source, and 
Tymnet. When a printer is not con­
nected, you can review many lines of 
previous interaction as they appear in 
the LCD display, creating, in effect, a 
virtual printout. Incoming lines 
longer than the 26-character LCD 
display are divided only at blanks. 
This "word-wrap" feature, combined 
with the review mode, assures 
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readability with the I-line display. 

Background of the HHC 
The HHC was developed as a result 

of a unique union of Japanese and 
American technology. Friends Amis, 
with headquarters in San Francisco, 
contributed the best of Silicon 
Valley-a software-based systems ar­
chitecture, circuit design, a unique 
operating system and SNAP lan­
guage. The company's founders, wi,,, 
came from Atari Inc, were responsi­
ble for introducing the now widely 
accepted consumer video games. 
Friends Amis' first product was the 
highly successful language translator 
sold by Craig, Quasar, and 
Panasonic; this product was quickly 
followed by its point of information 
display computer and the HHC 
(hand-held computer). 

Matsushita, the parent company of 
Panasonic and Quasar, in Osaka, 
Japan, brought its unparalleled 
techniques of miniaturization, in­
dustrial design, quality assurance, 
and the ultimate in highly 

A Fictional Hand-Held 
Computer 

Duncan's Minisec had been a 
parting gift from Colin, and he was 
not completely familiar with its 
controls. There had been nothing 
really wrong with his old unit, and 
he had left it behind with some 
regret; but the casing had become 
stained and battle-scarred, and he 
had to agree that it was not elegant 
enough for Earth. 

The 'Sec was the standard size of 
all such units, determined by what 
could fit comfortably in the nor­
mal human hand. At a quick 
glance, it did not differ greatly 
from one of the small electronic 
calculators that had started coming 
into general use in the· late twen­
tieth century. It was, however, 
infinitely more versatile, and 
Duncan could not imagine how life 
would be possible without it. 

Because of the finite size of 
clumsy human fingers, it had no 
more controls than its ancestors of 
three centuries earlier. There were 
fifty neat little studs; each, how­
ever, had a virtually unlimited 
number of functions, according to 
the mode of operation-for the 
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The HHC, through the 
color television Inter­
face, can display 16 

lines of 32 characters 
each. 

automated, high-volume, low-cost 
manufacturing-areas in which Japan 
has clearly outstripped the US in re­
cent years. Putting the best of both 
worlds together has resulted in a 
special product that could not have 
been produced alone: the first hand­
held computer with bus architecture, 
a powerful operating system, and a 
fast 8-bit microprocessor. 

Conclusions 
.The Quasar and Panasonic HHCs 
are certainly impressive first entries 
into the new market of hand-held, 
consumer-oriented computers. Great 
emphasis has been placed on human 
engineering. This is important for any 
device marketed to the general 

character visible on each stud 
changed according to the mode. 
Thus on ALPHANUMERIC, 
twenty-six of the studs bore the 
letters of the alphabet, while ten 
showed the digits zero to nine. On 
MA TH; the letters disappeared 
from the alphabetical studs and 
were replaced by x, +, +, -, =, 
and all the standard mathematical 
functions. 

Another mode was DICTION­
ARY. The 'Sec stored over a hun­
dred thousand words, whose 
three-line definitions could be 
displayed on the bright little 
screen, steadily rolling over page 
by page if desired. CLOCK and 
CALENDAR also used the screen 
for display, but for dealing with 
vast amounts of information it was 
desirable to link the 'Sec to the 
much larger screen of a standard 
Comsole. This could be done 
through the unit's optical inter­
face-a tiny Transmit-Receive 
bull's-eye operating in the near 
ultraviolet. As long as this lens was 
in visual range of the correspond­
ing sensor on a Comsole, the two 
units could happily exchange in­
formation at the rate of megabits 

public, even more so when so many 
functions are being placed into such a 
small package. 
• The HHC was designed as a basic 
unit augmented by an extensive com­
plement of peripherals. This "de­
bundled" approach allows you to buy 
only those peripherals you want, giv­
ing you a customized computer at 
minimal cost. 
.• Several innovations in the HHC 
computer allow it to have the power 
of conventional personal computers 
while retaining the portability of a 
hand-held unit. The use of data com­
pression techniques and program cap­
sules enables very large amounts of 
data to be contained within the hand­
held unit. 
• The HHC is supplied with internal 
application programs that include a 
clock, an electronic secretary that 
reminds you of future appointments, 
and a file system for user data con­
tained completely within the pro­
grammable memory of the computer. 
These are nice touches that add to the 
utility of the computer. 

per second. Thus when the 'Sec's 
own internal memory was satu­
rated, its contents could be 
dumped into a larger store for per­
manent keeping; or conversely, it 
could be loaded up through the op­
tical link with any special data re­
quired for a particular job. 

From Imperial Earth, copyright 
1976 by Arthur C Clarke. 

Reprinted by permission of 
Harcourt Brace Jovanovich Inc. 

[Editor's Note: The 'Duncan' refer­
red to in the first paragraph is 
Duncan Makenzie, the main char­
acter in Clarke's Imperial Earth. 
Duncan's boyhood friend is Karl 
Helmer, a character whose name is 
a variant spelling on that of our 
Founding Editor, Carl Helmers. 
For a humorous (and somewhat 
eerie) commentary on the name 
similarity and the anticipated 
possibility of a hand-held com­
puter, see Carl Helmers' editorial 
in the April 1977 BYTE (page 6), 
"How I Was Born 300 Years Ahead 
of My Time."/ 



eThe HHC retains the contents of 
memory even when it is turned off. In 
addition, you do not lose what you 
are working on if you accidentally hit 
the OFF button. These are important 
features that indicate the amount and 
depth of human engineering that has 
been applied to the design of the 
HHC. 

Another Pocket Computer 
The internal architecture of the 

TRS-80 Pocket Computer is radi­
cally different from the other 
pocket computers now reaching 
the market. Instead of a single 8-bit 
microprocessor (such as that used 
in the QuasarlPanasonic HHC and 
the Sinclair ZX-80), the designers 
of the TRS-80 Pocket Computer 
(Sharp Electronics of Japan) decid­
ed to use two 4-bit micro­
processors in a unique serial con­
figuration. 

Both microprocessors are 
custom CMOS (complementary 
metal-oxide semiconductor) in­
tegrated circuits with built-in 
ROM (read-only memory). The 
purpose of microprocessor 1 is to 
arrange data and make decisions. 
It reads the data that is keyed in or 
fetched from programmable 
memory. It is also responsible for 
parsing arithmetic operations and 
interpreting the syntax of BASIC 
statements. It then arranges the 
data and provides instruction 
codes to microprocessor 2 through 
a transfer buffer. The actual execu­
tion of an in~truction is performed 
by microprocessor 2, which also 
updates the display and notifies 
microprocessor 1 that it has finish­
ed its function. The respective 
duties of the microprocessors are 
listed at right. 
Memory Organization 

The programmable memory of 
the TRS-80 Pocket Computer is 
contained in four integrated cir­
cuits. There are three memory ICs, 
each containing 512 bytes of pro­
grammable memory. The three ICs 
which drive the liquid-crystal dis­
play each contain 128 bytes of pro­
grammable memory. Putting it all 
together, you end up with 1920 
bytes of programmable memory. 
After YQU subtract memory space 
used for the transfer buffer, input 
buffer, display buffer, fixed mem-

eThe HHC will be marketed 
aggressively by both Quasar and 
Panasonic . The public reaction to this 
device, which is the first of its kind to 
be marketed on such a large scale, 
will be carefully observed by manu­
facturers and may 'determine the ex­
tent and direction of future consumer 
products in this area . We feel that the 

Microprocessor 1 

Key input routine 

Acknowledgment of the 
remaining program 

One instruction to one 
program step incorporation 

Interpreter: 
Program execute statement 
Cassette control statement 
Command statement 
Printer control (reserved) 

Execution of manual 
operation 

Power shut-off control 

Clock stop control 

ories, and reserved keys, you end 
up with 1424 bytes of user-address­
able memory. Into this space you 

Panasonic/Quasar HHC is highly 
qualified to receive this scrutiny and 
that the public response will be 
favorable .• 

Acknowledgment 
The cover photograph and all interior 

photographs are by Ed Crabtree. Photo 2 is 
courtesy Quasar Electronics Company. 

Microprocessor 2 

Display processing routine 
Input buffer 
Computational result 
Error 

Arithmetic routine 

Character generator 

Cassette routine 

Print routine 

Buzzer 

Recognition of printer 
(reserved) 

Power off 

Clock stop 

can easily fit a BASIC program of 
around 250 lines (average 
length) .. . SM. 
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Ciarcia's Circuit Cellar _ 

Electromagnetic Interference 

You may have noticed that certain 
household appliances such as a 
microwave oven or tools such as a 
power saw affect television reception 

Copyright © 1981 by Steven A Ciarcia. 
All rights reseNed . . 

Steve Ciarcia 
POD 582 

Glastonbury CT 06033 

when they are running. This televi­
sion interference, or TVI, is caused by 
the electromagnetic energy which is 
radiated when these electrical devices 
are in use. The general term used to 
describe such noise is EMI (elec­
tromagnetic interference). 

EMI emanates from both natural 

and artificial sources. Natural ter­
restrial EMI sources include lightning 
discharges, precipitation, and storms. 
Man-made EMI can come from 
electrical-power systems, rotating 
electrical machinery, gaseous­
discharge systems, and electronic 
equipment such as radar, computers, 

Photo la: To illustrate the effects of radiated and coupled interference, a portable TV set is placed next to an operating TRS-80 Model 
I computer. The result is a very snowy picture, primarily the result of radiated noise. Also note a slight blurring of the characters on 
the TRS-BO display screen. A beat frequency caused by magnetic coupling between the two video displays causes the TRS-BO screen 
image to shake. In a longer exposure, the characters would be illegible. 
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and television transmitters. Natural 
EMI is usually beyond man's control, 
and attempts to reduce it must be 
centered on the susceptible equip­
ment. Man-made EMI, on the other 
hand, can be suppressed at the 
source-this is the most satisfactory 
way to eliminate interference. 

Various forms of EMI are a major 
concern today due to the rapid 
growth of digital electronic process­
ing in business, industrial, and home 
environments. My mail has been 
overflowing with questions on 
computer-related interference. The 
letters have been almost evenly divid­
ed between readers who require help 
in cutting down the EMI emitted from 
their computers and. those concerned 
with their computers' own suscep­
tibility to noise. 

The problem has received con­
siderable news coverage lately, due to 
the FCC's (Federal Communications 
Commission's) stepping in to regulate 
noise emissions from personal com-

The relative effect of 
capacitive coupling of 

noise Is dependent 
upon the distance 

between conductors. 

puters and other electronic equip­
ment. In the past, only equipment in­
tended for certain military applica­
tions had to meet EMI limitations. 
The few EMI filters that were in­
stalled were primarily intended to 
protect the equipment in which the 
filters resided from the effects of EM! 
generated by external sources, enter­
ing through the AC (alternating cur­
rent) power lines. 

Little if any thought was given to 
attenuating electrical noise which was 
generated within the equipment, leak-

ing out through a variety of coupling 
paths. Because of the large volume of 
complaints about EM! that have 
reached the FCC, the Commission 
has set new regulations on the max­
imum level of electrical noise that can 
be emitted from electronic equip­
ment. These regulations took effect 
on January 1, 1981. (See "FCC 
Regulation of Personal- and Home­
Computing Devices" by Terry G 
Mahn, September 1980 BYTE, page 
180.) 

But what about the equipment you 
own now? What if you have an im­
mediate noise problem? Where do 
you start to solve the problem? How 
do you detect where the noise is com­
ing from? How do you break the path 
between the noise source and the af­
fected receiver? Should you put noise 
filters on every electrical outlet in the 
house? How does shielding work? 

Answering all these questions 
could easily fill a book. However, 
because EM! is such a pressing prob-

Photo Ib: Demonstration of the effects of shielding. We have added a line filter to eliminate conductive interference to the setup of 
photo la . In addition , two grounded copper sheets , one under the portable TV set and one to the left of it against the side of the 
TRS-80 video monitor, protect the TV set from radiated noise. The results can be seen as greatly improved picture quality. 
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CF&A furniture looks terrific. But beauty is more than skin deep. 
That's why our line of desks, stands, and enclosures also fea­
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Call CF&A. We make it simple. We make it beautiful. 

Computer Furniture and 
Accessories, Inc. 

1441 West 132nd Street 
Gardena, CA 90249 

(213) 327·7710 
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The three forms of 
noise coupling are con­

ductive, common­
Impedance, and 

radiated-field coupling. 

lem for many computer owners, I 
think it needs to be addressed 
nonetheless. 

This article is intended as an in­
troduction. While not endeavoring to 
cover all sources and solutions, it will 
outline the common causes and paths 
of noise and suggest possible methods 
for controlling interference. For that 
reason, I am not limiting tr.e discus­
sion merely to computer-generated 
EMI and related suppression 
methods . I hope the result will be a 
better understanding of the entire 
problem. 

First, a few definitions: 

eNoise: any electrical signal present 
in 2. circuit other than the desired 
signal. 
eNoise Path: the coupling medium 
that conducts the noise from the 
source to the receiver. 
elnterference: the undesirable effect 
of noise. 
eSusceptibility: the capability of a 
device or circui t to respond to un­
wanted electrical noise. 
e Receiver: any circuit or device be­
ing affected by interference. 

If you own a typical computer pur­
chased before the FCC regulations 
went into effect, then you no doubt 
have noticed that it emits con­
siderable EM!. Depending upon the 
manufacturer and configuration of 
the system, the extent of the noise 
may range from a little extra fuzziness 
in television pictures to an actual 
blackout of TV reception . The effect 
upon nearby television sets is depen­
dent upon the level of the emitted 
noise, the susceptibility of the 
receiver, and the coupling channel 
which conducts the noise from the 
source to the receiver. 

Noise Coupling 
In order for noise to be a problem, 

there must be a noise source, a re­
ceiver that is susceptible to the noise, 
and a coupling channel that transmits 
the noise to the receiver . The relation­
ship is shown in figure la. 

We start to analyze a noise prob-
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lem by defining what the noise source 
is, what the receiver is, and how the 
source and receiver are coupled 
together. It follows that there are 
three ways to break the path: 

1. The noise can be suppressed at the 
source. 
2. The receiver can be made insen­
sitive to the noise. 

3. The amount of energy leaking 
through the coupling channel can be 
minimized. 

There are three forms of noise 
coupling : conductive, common­
impedance, and radiated-field cou­
pling. Figure Ib demonstrates a 
typical situation. In this circuit, the 
commutator noise generated from the 

Photo 2: The simplest method of noise reduction is to use capacitors as simple filters. 
This photo shows two 0.1 pF, 1000 V capacitors used to filter the AC power line in a 
video terminal. 

Photo 3: Commercial power-line filters from" Corcom Inc , 2635 North Kildare Ave, 
Chicago IL 60639. Prices range from $10 to $20. 
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motor is both conducted along and 
radiated from the leads going to the 
motor-control circuit. Also, the 
motor control and the television 
receiving set are plugged into the 
same long extension cord, so they 
share a common line impedance. The 
coupling channel consists of: 

• conduction on the motor power­
supply leads 
• radiation from the leads 
• common line impedance 

To eliminate the motor's influence on 
the TV, all three parts of the coupling 
path must be broken. You can apply 
EMI controls to any or all of these 
elements. 

Conductive Coupling 
Conductively coupled noise is 

often overlooked. A wire passing 
through a noisy environment picks 
up noise either by capacitive or 
magnetic coupling and conducts it to 
another circuit. A simple representa­
tion of capacitive coupling between 
two conductors is shown in figure 2 . 
When the resistance from conductor 2 
to ground, R, is large, the voltage 
coupled from conductor 1 to conduc­
tor 2 is defined as follows: 

where CIl is the stray capacitance bet­
ween conductors 1 and 2, CIG is the 
capacitance between conductor 1 and 
ground, C2G is the capacitance be­
tween conductor 2 and ground, R is 
the resistance from conductor 2 to 
ground, VI is the interfering voltage, 
and VN is the noise voltage produced 
on conductor 2. 

Even though this may appear small 
(perhaps a few microvolts), 
remember that some receivers 
amplify input signals thousands of 
times. A few microvolts of noise on 
the antenna terminals of a television 
set could easily be greater than the 
desired video signal. 

Figure 3 shows the effect of conduc­
tor spacing on capacitive coupling. 
The coupling factor is said to be 0 dB 
(decibels) when the two conductors 
are separated by a distance equal to 
three times the conductor diameter 
(for 22-gauge wire, d=O.71 mm or 
about 0.028 inches); the factor 
decreases rapidly as the spacing in­
creases. Separating wires reduces the 
capacitive coupling between them. 
However, little is gained by spacing 
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Figure la: The general case of the transmission of electrical noise. 
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Figure Ib: A typical noise-coupling situation: commutator noise generated by the motor 
is conducted along and radiated from the connecting leads. Common line impedance 
shared by the receiver (a television set) and the motor cause motor noise to be imposed 
on the receiver's power input. 

Cll = stray capacitance between 
conductors 1 and 2 

CIG = capacitance between conductor 
1 and ground 

ClG = capacitance between conductor 
2 and ground 

R = resistance from conductor 2 to 
ground 

V, = interfering voltage 
VN=noise voltage produced on 

conductor 2. 
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Figure 2: Representation of capacitive coupling between two conductors. The defini­
tions of the symbols are listed above. 
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Figure 3: The relative effect of capacitive coupling of noise is dependent upon the 
distance between conductors. In the chart shown, for 22-gauge wire, coupling is signifi­
cant only when the conductors are closer together than 25 mm (1 inch) . 
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the conductors more than 40 
diameters apart (about 25 mm or 1 
inch) . 

Magnetic Coupling 
Magnetic coupling is also a prob­

lem. When a current flows in a closed 
circuit, it produces a magnetic flux 
which is proportional to the current. 
If two wires are parallel, the flux pro­
duced in one wire will induce a 
voltage in the second wire. This in­
duced voltage constitutes noise. 
When you are running wires between 
sensitive electronic components, 
avoid laying signal wires parallel to 
noisy, high-current AC power lines. 
If a signal line must cross a power 
line, have it do so at a right angle. 

Common-Impedance Coupling 
Common-impedance coupling oc­

curs when currents from two different 
circuits flow through a common im­
pedance . Two examples of this type 
of coupling are shown in figures 4 and 
5. In figure 4, the ground currents of 
both circuits flow through a common 
ground impedance . The ground 
potential of circuit 1 is modulated by 
circuit 2, and vice versa. Any fluctua­
tions in the ground current of circuit 2 
will be coupled through the ground 
impedance, XG , to circuit 1. 

Another example is the power­
distribution schematic diagram 
shown in figure 5. Any change in the 
current required by circuit 2 will af­
fect the voltage at the terminals of cir­
cuit 1. This effect is due to the com­
mon impedance of the power-supply 
lines and internal source impedance, 
Rs, of the power supply. Shorter 
leads will help reduce the line im­
pedance, but the source impedance 
always remains. The typical com­
puter system plagued with common­
impedance noise is one where the 
builder has attempted to use the pro­
cessor power supply to run 
everything, including peripherals . 
The apparent economy is outweighed 
by periodic system crashes and un­
predictable errors. 

Radiated-Field Coupling 
Radiated electric and magnetic 

fields provide the last form of cou­
pling. This form of coupling can be 
most easily thought of as free-air 
radio transmission. The interfering 
circuit broadcasts noise just like a 
radio station, and every conductive 
surface in the receiver acts as an 
antenna. At close distances, the noise 
can in fact be much stronger than a 
real radio station. [Many readers 
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Figure 4: Common-ground-impedance coupling is caused by two pieces of equipment using the same electrical lead to ground. The 
ground current of one influences the ground-reference voltage of the other, and vice versa. One solution to this is a single-point 
grounding system. 

probably know of methods for 
generating computer music by using 
an AM radio to pick up computer­
emitted noise while the appropriate 
program runs". R55] 

The characteristics of a field are 
determined by the source of the field 
and the distance between the source 
and the point of observation. When 
the receiver is near-field, closer than 
1/6 wavelength, the electric and 
magnetic fields are considered 
separa tely. Any source / receiver 
distance greater than 1/6 wavelength 
is far-field, and the electric and 
magnetic fields are considered 
together and are called simply the 
electromagnetic field . 

At frequencies below 1 MHz, most 
coupling is near-field, because the 
near-field boundary at the corre­
sponding wavelengths extends out to 
approximately 45 meters (150 feet) or 
more. At 100 MHz, most coupling is 
far-field. For purposes of this discus-
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¢ COMMON LINE 
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sion, however, radiated-field­
interference problems within any 
given piece of equipment should be 
considered to be caused by near-field 
radiation unless the interference is 
clearly from far-field radiation. 

Finding and Fixing 
a Noise Problem 

The key to solving a noise problem 
is finding the source of the noise. In 
fact, your computer might not be the 
culprit. More than one computer 
owner has suffered complaints about 
his "computerized noise generator" 
only to later find that the real source 
of the interference was the solid-state 
light dimmer on the overhead light. 

Continuous sources of noise are 
easier to identify than intermittent 
ones. The . interference from ap­
pliances and computers is usually 
broadband, affecting the entire radio­
frequency spectrum. Digital 
waveforms are especially rich in har-

~ 
CIRCUITl 

~ 
CIRCUIT 2 

Figure 5: Common-power-source coupling occurs within a computer that uses a single 
power supply for multiple peripheral devices. Due to the impedances on the connecting 
lines, the current drawn by one circuit changes the voltage "seen" by another circuit. 
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monic frequencies, as shown in figure 
6. Therefore, the continuous, 
harmonic-rich emISSIOns of com­
puters are relatively easy to find . 

A standard battery-operated AM 
radio makes a good EM! detector. 
With it tuned to a frequency at which 
the noise is the loudest, just roam 
around the house looking for the 
place where the interference is the 
strongest. 

If you suspect the computer, then 
move the radio around it and along 
the connecting cables. You will be 
surprised how much the cables con­
tribute to radiated noise. Disconnect 
cables and peripheral devices selec­
tively to further isolate interference 
sources. Often, the long leads be­
tween the computer and printer emit 
electromagnetic radiation as well as 
any transmitting antenna you could 
have possibly designed. 

Finally, move the radio along the 
power cord you have supplying the 
computer system. If you are using a 
IS-meter (SO-foot) extension cord 
without the ground lead connected, 
shortening the cord will reduce radia­
tion considerably. 

If the computer system is indeed 
found to be the source of the in­
terference, there are a variety of 
possible coupling paths. The coupling 
efficiency of digital interference is 
proportional to frequency; the higher 
the frequency, the greater the in­
terference . Depending upon the 
design, these interfering signals can 
radiate from the source, couple from 
line to line, or be conducted directly 
through connecting wires to the exter­
nal environment. Each noise path 
must be suppressed. 

Grounding 
Grounding is the primary way to 
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mInimize unwanted noise and 
pickup. It is often the optimal solu­
tion to most problems. There are two 
basic objectives in designing proper 
grounding systems. The first is to 
minimize the noise voltage generated 
by currents from two or more circuits 
flowing through a common ground 

impedance; the second is to avoid 
creating ground loops which are 
susceptible to magnetic fields and dif­
ferences in ground potential. This 
ground is the reference point for all 
voltages in the system. 

Signal grounds are generally 
classified as either single-point or 

Photo 4: Switching-type power supplies, which use high-frequency pulse-width­
modulated waveforms, are a potential source of noise. Most often they are contained in 
shielded enclosures, as in the Apple II, to eliminate possibly interfering radiation . 

: ~~\, :~ . .\. 
I :J '. . ' 

I I~ I~ . ~ _ 

I Photo 5: The At~'ri 400 and Atari 800 personal computers are designed to eliminate any 
I forms of EM! coupling and to meet the new FCC standards. This requires considerable 

I 
shielding. The high-frequency processor and memory sections of the printed-circuit 
board are segregated from the power supply and 110 (input/ output) areas , A heavy­

I gauge aluminum enclosure encircles the high-frequency sections, as shown in this Atari 
I 800. 
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multipoint grounds. From a noise­
reduction point of view, the single­
point ground is more desirable. Nor­
mally, with equipment operating at 
frequencies below 1 MHz, a single­
point system is used. Above 10 MHz, 
a multipoint ground is best, to 
minimize ground impedance. Be­
tween these bounds, the type of 
grounding depends on the system 
configuration and layout. For per­
sonal computers, single-point 
grounding is advised. 

The AC power ground is of little 
practical value as a signal ground. It 
is usually connected to signal ground 
as a safety measure only. 

Shielding 
When properly used, shielding is 

an effective means of reducing the 
coupling of noise between conduc­
tors. Shields consist of a variety of 
conductive materials (usually steel, 
copper, or aluminum), all of which 
serve in some way to reflect, absorb, 
or otherwise channel noise currents 
away from the protected conductor. 
Shields may be placed around com­
ponents, circuits, complete 
assemblies, cables, or transmission 
lines. 

A parallel-tuned trap 
cannot be used for 

broadband computer­
generated noise. 

The best way to minimize radiated 
noise and susceptibility on connecting 
wires is to use coaxial cable (coax) or 
shielded twisted-pair cabling between 
peripheral devices and the processor. 
If the coaxial-cable shield is grounded 
at one end, it will protect the central 
conductor from electric-field radia­
tion. Grounding the shield at both 
ends creates a return current in the 
shield, which generates a field that 
cancels the conductor's electric field 
and any magnetic interference as 
well. 

In twisted-pair shielded wire, 
grounding the shield at one end takes 
care of electric fields, while twisting 
the conductor with the return line 
serves to reduce magnetic suscep­
tibility. (Twisted-pair shielded wire is 
especially useful on low-level 
signals.) The number of twists per 
foot determines the insensitivity to 

magnetic fields. 
When comparing coaxial cable and 

shielded twisted-pair cable, it is im­
portant to recognize their differences 
in signal propagation, irrespective of 
their shielding characteristics . Shield­
ed twisted-pair cable is very useful at 
frequencies below 100 kHz. Above 1 
MHz the signal losses are con­
siderable. 

Coaxial cable, grounded at one 
end, provides a good degree of pro­
tection from capacitive pickup and 
can be used at all frequencies from 
DC (direct current) to UHF (ultra­
high frequencies) . However, due to 
the potential for noise currents to 
flow through the shield (which is also 
part of the signal path), coaxial cable 
is better used at higher frequencies 
where such errors are minimized. 
Shielded twisted-pair cable, on the 
other hand, does not exhibit this 
problem and should be used for con­
ducting low-frequency signals. 

An unshielded twisted pair, unless 
it is balanced, provides very little 
protection from capacitive pickup, 
but can still be good for magnetic­
field protection. Plain untwisted-pair 
cable, such as the zip cord you might 
purchase from a hardware store, pro­

________________________________ ~ vides no electromagnetic-field protec-
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tion and should be avoided if you 
have a noise problem. 

Multiple-conductor cables, in­
cluding ribbon cables, are also 
available in twisted-pair configura­
tions. A common cable used in data 
acquisition is a twelve-conductor 
shielded cable that consists of six 
twisted pairs surrounded by a single 
foil or braided shield. This cable is 
very expensive, however, and it is 
best acquired on the surplus market. 

Shielding the connecting cables 
may eliminate only part of the prob­
lem, especially if you determine that 
the major source of radiation is the 
computer. Most computers are en­
cased in metal chassis. If these are not 
properly grounded, the benefits of the 
metal as shielding material are lost . 

On the other hand, if the computer 
is encased in plastic, the only solution 
is to coat the inside (or the outside) of 
the case with a conductive substance 
and connect it to signal ground . 
Aluminum foil, for example, could be 
used, but I suggest that you try all the 
other suppression measures before at­
tempting this. 

Encasing the entire computer in a 
conductive enclosure is not un­
thinkable. In fact, newer small com­
puters such as the Atari 800 and 
Hewlett-Packard HP-85 are built ex-
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When It Comes 
To Add-on Memory . •• 

LOBO 
Has It All . I 

LOBO DRIVES manufactures a full line of S-100 
computer compatible disk drives. All drives are 

software compatib le with most S-100 disk operating 
systems and applications software programs. Only 
LOBO DRIVES offers you the variety and choice of 
floppy and fixed disk dri ves. Choose from 5V. and 

8-inch floppies, 5 V. and 8-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 
combinations . Each LOBO DRI VES system is 

thoroughly tested and burned-in and has the famous 
LOBO DRIVES One Year. 100% Parts/Labor 

Warranty. 

MODEL 400 5V4·INCH FLOPPY 
DISK MEMORY SYSTEM 

A high-speed (298) Msec Access). high­
re liabi lity (8000 hrs MTBF). low-cost floppy 
disk memory system. It is avai lable in both 
soft and hard sector formats . and a choice 
of single or double density configurations . 

• Up to 220 KBytes Capacity 
• SinglelDouble Density 
• Soft Sector Format 
• Complete Software Compatibility 

MODEL 800/850 DUAL FLOPPY 
DISK DRIVE MEMORY SYSTEM 

MODEL 1850 DUAL 
FLOPPY/FIXED DISK MEMORY 

SYSTEM 

No more worries about back-up. LOBO 
DRIVES has combined the latest state-of­
the-art Winchester technology with the pro­
ven re liability and dependability of its Model 
850 8-inch floppy disk drive to bring you the 
ultimate in memory expansion for your 
S-1 00 computer . The Model 1850 is the 
ideal memory system for small business 
and word processing applications. 

• 5 or 10 MByte Fixed Disk Capacity 
• 1.6 MByte Floppy Disk Capacity 
• Software Compatibility 
• Sealed Environment 
• Winchester Reliability 
• 70 Msec Average Access Time 

- -

MODEL 950 DUAL 
FLOPPY/FIXED DISK MEMORY 

SYSTEM 

Al l the advantages of Winchester 
technology fixed disk memory: large 
capacity (6 .38 MBytes). high speed (170 
Msec avg. access time). and extended 
reliabi lity. combined with the convenience 
of a bui lt-in floppy disk back-up in one 
cabinet. Only LOBO can bring you the 
storage capacity of 16 mini-floppies at a 
fraction of the price. 

• The Storage Capacity of 16 Mini-
Floppies 

• Bui lt-in Back-up 
• 170 Msec Access (Avg) 
• Software Compatibility LOBO DRI VES offers you a choice of 

single-sided. single or double density 
(Model 800) or double-sided . single or 
double density (Model 850) dual 8-inch 
memory subsystems. Each system comes 
complete with chassis and power supply. 
cables. controller and interface. 

See your nearest dealer. call. or write for the complete LOBO DRIVES story .. 
find out just how competitively pr iced a quality drive can be. 

• Compatible with Most S-100 DOS 
Systems 

• Up to 3.2 MByte Capacity 

INTERNAT I ON AL 

935 Camino De l Sur 
Goleta, Californ ia 93017 
(805) 685-4546 
Telex: 658 482 
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PERSONAL 
COMPUTER 

~ ~ I SYSTEMS 
_~ee~putar 

APPLE II, 16K, List $1195 . ... .. .. .. . $ 989 
32K, List $1395 . . . .. . .. . .. ...... ... $1169 
48K .. . . .. ..... . .. . .. ... . .... ..... . 1259 

AT AR I® 400TM, List $630 
OUR PRICE ONLY $499 

820 PRINTER, List $599.95 .......... $499 
810 DISK DRIVE, List $699.95 .... .. . $589 

• Extended BASIC Language 
• Advance Graphics 
• CRT Built-In Display 
• Magnetic Tape Cartridge for Storage 

CALCULATORS BY 

F/iOW HEWLETT 
~aIII. PACKARD 

HP-41C Calculator, " A System" .. $244.95 
HP-32E Scientific w / Statist ics ... $ 53.95 
HP-33C Scientific Programmable ... 99.95 
HP-34C Advanced Scientific 
Programmable ... .. .. . . . ...... . 123.95 

HP-37E Business Calculator ... .. . . 58.95 
HP-67 Handheld Fully Advanced 
Programmable Scientific for 
Business & Engineering. . . ... . . 298.95 

HP-97 Desktop wi Built-in Printer .. 579.95 

COMMODORE PET . ...... Call for Prices 

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

nersonal 
~Computer 

Systcrms 

609 Butternut Street 
Syracuse, N.Y. 13208 

(315) 478-6800 
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actly that way. It is very effective in 
both containing the computer's elec­
tromagnetic fields and protecting the 
computer circuitry from external 
noise . When an EMI field impinges on 
a shield, some of its energy is 
reflected at the first surface, some is 
absorbed by the shield material, some 
is reflected by the second surface, and 
some passes through. In general the 

following is true of enclosure-type 
shielding: 

• Magnetic fields are harder to shield 
against than electric fields. Magnetic 
material should be used to shield 
against low-frequency magnetic 
fields . 
• At high frequencies, a good conduc­
tor suitably shields against both elec-

Summary of Noise-Reduction Techniques 

Suppressing noise at the source: 

1. Enclose noisy sources in a 
shielded enclosure. 
2. Filter all leads leaving a noisy 
environment. 
3. Shield and twist noisy leads . 
4. Ground both ends of coaxial­
cable shields to suppress radiated 
interference. 
5. Limit pulse-rise times where 
possible. 

Eliminating noise coupling: 

1. Twist and shield signal leads. 
2. Ground shielded leads used to 
protect low-level signals at one end 
only. 
3. Avoid ground leads in common 
between high-level and low-level 
equipment. 

4. Keep ground leads as short as 
possible. 
5. Separate noisy and quiet leads. 
6 . Use a single-point grounding 
system. 
7. Avoid ground loops. 
8. Keep sensitive-signal leads as 
short as possible. 

Reducing noise at the receiver: 

1. Use frequency-selective filters 
where applicable . 
2. Use shielded enclosures for sen­
sitive circuitry. 
3. Provide proper power-supply 
filtering. 
4. Separate signal and hardware 
grounds. 
5. Use shielded cables to protect 
low-level signals. 

Photo 6: The underside of an Atari BOO. Metal plates enclose the processor and 
memory. The green printed-circuit board on the lower left contains the keyboard cir­
cuit. Since it runs at low frequencies, it does not require a shielded enclosure. 
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NOW CLEANING YOUR OWN 
DISKE II E HEADS COULD SAVE 

YOU A $40 SERVICE CALL. 
AND A lOT MORE. 

The recording heads on your 
diskette drives may be dirty­
and that can cause you a lot of 
grief. There's the serviceman 
you have to call when the 
machine doesn't perform. (You 
know how much service calls 
cost these days!) There's 
machine down-time. Idle data 
entry clerks. All the other delays 
a oranky machiAe Can cause. 

And that service call might 
not even be necessary. 

3M solves the problem 
in seconds-and leaves 

your heads 
"Computer Room Clean': 
The Scotch® head-cleaning 

diskette kit lets you clean the 
read-write heads on your 
8" or 5%" diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed 01 dirt, dust, magnetic 
oxides-all the things that can 
get into your machines every 
day. And foul them up. 

Just saturate the special 
white cleaning pad in its jacket 
with the cleaning solution. Then 
Insert the jacket into the disk­
ette drive and turn it on. Your 
machine does the rest. The 

heads are microscopically cleaned 
without wear, without abrasion . 

This 3M head-cleaning 
diskette kit has been evaluated 
and approved by major diskette 
drive manufacturers. It's the 
best possible way to clean your 
heads without service calls or 
machine teardowns. 

At only $1 per cleaning­
it's the best insurance you 

can get. 
This fast~cleaning f1ew Scotch 

kit comes with everything 
you need (including special 
fluid , applicator tip, cleaning 
diskettes) to handle up to 
30 cleanings. That's only about 
a dollar a cleaning. 

With the Scotch head-clean­
ing diskette kit, you could save 

. yourself a lot more than just a 
service call . So try this remark­
able kit today. For the name of 

A Scotch cleaning diskette shown 
before use, and after 15 cleanings 
of recording heads: 

I­
the dealer nearest you, call toll 
free: MO-328-1300. 
(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products 
Division. 
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OPTIMIZED SYSTEMS 
SOFTWARE 

PRESENTS 

CONTROL PROGRAM/APPLE 
the DOS you have been waiting for 

OSS CP/A is an all new, disk-based 
operating system which provides 
commands and utilities similar to 
CP/M@. CP/A has byte and block 110 , a 
simple assembly language interface, 
and direct access via Note and Point. 
And it's easy to add your own com­
mands or device handlers. CP/A is 
expandable, flexible, consistent, 
easy-to-use and available now with 
compatible program products: 
BASIC - Some of the features of ass 
BASIC are syntax checking on program 
entry, true decimal arithmetic (great for 
money applications), 32K byte string sizes, 
flexible I/O, long variable names (up to 255 
significant characters) , and the ability to get 
and put single bytes. 

BUSINESS BASIC WITH PRINT USING­
This is virtually the only basic available on 
the Apple that has PRINT USING. It also 
has record I/O statements and all the 
features of our standard BASIC. 

EDITOR/ASSEMBLER/DEBUG - ass 
EASMD is a total machine language de­
velopment package. The editor provides 
functions like FIND, REPLACE, etc. The 
assembler uses standard 6502 mnemon­
ics, can include multiple files in one assem­
bly, and can place the object code in 
memory or to a disk file. 

Prices of CP/A with: 

BASIC . ... .. . .. ..... $ 69.95 
Business BASIC ...... ... . .. . 84.95 
EASMD . .. ................... 69.95 
BASIC + EASMD . . . . . . . . . .. 109.95 
Business BASIC + EASMD ... . 124.95 

Requires 48K RAM and DISK 

Add $3.50 lor shipping and handling in continental USA. 
California residents add 6%. VISA/Master Charge wei· 
come, Personal checks require two weeks to clear. 

SEE YOUR DEALER or ORDER TODAY 

OPTIMIZED SYSTEMS SOFTWARE 
Is a product of 

Shepardson Microsystems, Inc. 
20395 Pacifica Dr., Suite 108B 

Cupertino, CA 95014 
(408) 257-9900 

CP/M is a registered trademark of Digital Research 
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tric and magnetic fields. 
• Shielding effectiveness is increased 
with thicker shielding material. 
• In practice, actual shielding effec­
tiveness obtained is determined by 
the leakage through seams and joints, 
not by the shielding effectiveness of 
the rna terial. 

Filtering 
Grounding and shielding were 

prescribed to eliminate noise at the 
source. The final measure, filtering, is 
applicable either at the source or at 
the receiver. Filtering is generally the 
easiest form of noise abatement, It is 
primarily used to reduce noise con-

Photo 7: The Atari computers allow the user to plug in special game and business pro­
gram cartridges. These ROM packs (read-on ly-memory modules) , which are connected 
directly to the processor bus, must also be kept within the shield when the computer is 
running. This is accomplished using a special molded, "Is-inch (9.5 mm}-thick socket that 
is electrically part of the shield. A plate of aluminum with conductive gasket material 
around the edges is attached to the cover. When the cover is closed, the memory is com-
pletely shielded and v irtually no electrical noise is emitted. . 

Photo 8: To reduce any high-frequency harmonics that might radiate from the video­
monitor cable, a toroidal ferrite core may be wrapped in the line . 
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THE World Class Multiprocessor 
• From Guangzhou. China to Norwich. England. From Banphai. 
Thailand to Pasadena. California. A proven record o f performance 
and reliability in installations throughout the World makes the 
DISCOVERY NUL TIPROCESSOR the international choice in 
multiuser microcomputer systems. 

WORLD CLASS SOFTWARE WORLD CLASS HARDWARE 

Our Distributed Processing Oper­
ating System, dpos/2'·, resides in 
the Service Processor, establishing a 
CP/M t environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are prOVided for print spooling, for 
interprocessor communication and 
for private, public and shared-update 
files. Several processors can be em­
ployed concurrently by a single user 
via the enhanced batch submit facil­
ities. And with DISCOVERY all 
CP/M compatible programs will 
execute without modification, thus 
protecting your software investment. 

The ACE 64K Distributed Process­
ing single board Computer, the 
dpc-180 ,. gives the DISCOVERY 
MULTIPROCESSOR its unique 
architecture. One DPC is dedicated 
to each user providing exclusive use 
of the onboard Z-80, 64K ram and 
serial I/O. Shared storage is pro­
vided by an expanded DPC used as 
the Service Processor. Additional 
users can be added at any time by 
simply inserting additional DPCs 
into the standard 5-100 bus - up to 
16 in a single chassis! 

t CP/M is a registered TM of Digital Research. Inc. 

Whatever your requirements, Whatever your language. No matter 
how you say It - DISCOVERY is THE World Class Multiprocessor. 

The ACE DISCOVERY MULTIPROCESSOR ded i­
cates a complete. 64K 2-80 Distributed Processing single 
board Computer. the dpc-180·· to each user. An 
expanded DPC coord inates a ll of the system activiti es. 

Multiuser mainframes with 192K ram start at 
under $6000. The 64K dpc-180'" is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request. 
Dealer and OEM inquiries are invited. 

Action Computer Enterprise, Inc. 
55 West Del Mar Boulevard, Pasadena, California 91105 USA. Cable ACEPAS Pasadena. (213) 793·2440 
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Figure 6: Within the computer and be­
tween peripherals, signals are digital. (6a) 
Such signals are square waves with very 
fast rise times, composed of the fu n­
damental frequency, w, and all the odd 
harmonics of the fundamental frequency . 
In a computer with a clock frequency of 8 
MHz, there will be radiated noise at 8 
MHz, 24 MHz, 40 MHz, etc. (6b) The 
amplitude becomes less at each higher 
harmonic. 

t(t) = 4V sin wt ,: 43V sin 3wt + 4SV sin Swt + 4
7

V sin twt + 
71' 71' 71' 71' 

D 

AC LI NE 
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Figure 7: A simple low-pass line filter with homemade inductors. 

duction into or out of the AC power 
lines. 

A circuit used as a power-line filter 
is a low-pass filter ideally designed to 
supress all frequencies above 60 Hz. 
Such filters are commercially 
available from many sources but are 
also easy to construct. 

If you prefer to build a simple line 
filter, figure 7 shows the schematic 
diagram of a typical circuit. This cir­
cuit is applicable for use in instances 
of minor television interference. It 
should clear up most line-coupled 
noise problems. 

As a practical matter, simple line 
filters are less than ideal. Typical 
commercial single-section line filters 
use toroidal inductors and provide 
about SS dB of attenuation at 3 to S 
MHz. Attenuation can be typically 
increased to 70 dB by adding a second 
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LC (inductance/capacitance) section. 
A line filter should be used on the 
computer and any susceptible 
receivers. 

If your TV reception is still garbled 
or nonexistent after you install a line 
filter, then your set is picking up 
radiated noise through the antenna 
input. Generally, you will find the 
VHF (very-high-frequency) channels 
to be affected much more than the 
UHF channels. This is because most 
of the noise energy generated by the 
computer is at frequencies below 100 
MHz (VHF channels 2 thru 6 are be­
tween S4 and 88 MHz). At frequencies 
above 470 MHz, where channel 14 
starts, there isn't much energy in the 
noise spectrum. 

The process of eliminating 
radiated-noise pickup starts with 
replacing the 300-ohm twin-lead cable 

t1B

.

5mj 
3/4 In. 1 . 
~ 1/2 In ., 12. 7mm. 

10 TURNS 
NUMBER 16 WIRE 
FOR L 

from the antenna to the television 
receiver with 7S-ohm coaxial cable . If 
the problem persists after you do this, 
then additional filtering is in order. If 
the noise is determined to be a single 
frequency, such as that emitted from 
a Citizens' Band radio transmitter 
next door, then a parallel-tuned trap 
that singles out this one frequency 
should be used. Figure 8 shows such a 
filter circuit. 

Computer-generated noise is 
broadband rather than narrow-band. 
A parallel-tuned trap cannot be used, 
and a different filtering technique 
must be employed. A high-pass filter 
on the set's antenna input may be 
needed. The system clock frequency 
of most computers is between 1 MHz 
and 8 MHz. Harmonics will, of 
course, reach much higher frequen­
cies. The harmonic amplitude 
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Figure 8: A parallel-tuned trap filter for use on FM-radio or television sets. Each LC 
combination is set for resonance at the frequency that is causing the interference. Trap 
filters are suitable only for eliminating narrow-band interference such as that from 
Citizens' Band radio transmitters. 

Here, the center frequency trapped by the filter can be calculated from the equation 
fo=159.21..j[C, where fo is the resonant frequency in Hertz , L is the inductance in 
micro henrys, and C is the capacitance in microfarads. 

300n 
ANTENNA 

300n 
ANTENNA 
TERMINALS 

Figure 9a: A high-pass filter for use with 300-ohm antenna cable . A high-pass filter can 
be used on television-receiving sets and FM-radio receivers to reduce or eliminate noise 
at frequencies under 50 MHz , such as that produced by personal computers. These 
filters pass frequencies above 54 MHz (where the VHF-TV broadcast band lies) and at­
tenuate any lower frequencies where noise may reside. 

In this design, the inductors L, and Ll are made from eight turns of 18-gauge wire in a 
coil 19 mm (% inch) in diameter, 25.4 mm (1 inch) long. 

Figure 9b: A high-pass filter for use with 75-ohm coaxial antenna cable. In this design, 
inductors LJ and LJ are made from four turns of 14-gauge wire in a coil 6.35 mm (1/4 
inch) in diameter and 12. 7 mm (Vl inch) long, tapped one-half turn from the end. Induc­
tors L. and L. are made from ten turns of 22-gauge wire in a coil 6.35 mm (1/4 inch) in 
diameter, with the turns spaced at 3.175 per cm (8 per inch) . 
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diminishes with each successive fre­
quency multiplication. 

If we can presume that practically 
all of the radiated noise is below 54 
MHz where channel 2 starts, then we 
can construct a filter that passes only 
the frequencies above 54 MHz. The 
filter should actually be set for a cut­
off frequency of 45 MHz to reduce at­
tenuation at the desired frequencies 
above 54 MHz. In combination with 
coaxial cable, the high-pass filter 
usually remedies 80 % of all in­
terference problems. Figure 9 shows 
the schematic diagram of a typical 
high-pass filter . 

The use of a coaxial cable, a line 
filter, and an antenna filter should get 
you out of the digital doghouse. 

In Conclusion 
EMI is but one of the many prob­

lems confronting computer users. I 
have only touched on a few of the 
basics in this short article, with my 
concern obviously centered on the ef­
fect the computer has on other equip­
ment. I hope that I have provided you 
with some solutions. 

The effect the environment has on 
the computer is an entirely different 
matter. You have probably noticed 
that I have tactfully avoided discuss­
ing things like voltage spikes, line 
fluctuations, frequency variations, 
and line interruptions. While often in­
cluded in the consideration of EMI, 
problems of power-line performance 
is an entirely different subject, requir­
ing different solutions. 

Noise filtering may improve your 
relations with your neighbor, and 
reduce the susceptibility of your 
equipment to transients, but it will do 
nothing to save you from the power 
company. It remains for me to cover 
this latter problem in a separate 
discussion .• 

Next Month: 
Milton-Bradley's Big Trak is a 

clever toy. Wireless remote control 
makes it even more clever. 

Editor's Note: Steve often refers to 
previous Circuit Cellar articles as 
reference material for the articles he 
presents each month . These articles are 
available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 
03458. Ciarcia's Circuit Cellar covers ar­
ticles appearing in BYTE from September 
1977 thru November 1978. Ciarci(i's Cir­
cuit Cellar, Volume II presents articles 
from December 1978 thru June 1980. 
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16K TRS-80 Model III. The new standard in 
personal computers-packed with the advanced fea-
tures you want, yet priced unbelievably low! The 
Model Ill's handsome one-piece cabinet includes a high 
resolution 12-inch monitor that displays 16 lines of 64 
upperllower case characters, and graphics. It also includes 
a 65-key typewriter-style keyboard with data pad. There is 
room inside for two optional double-density disk drives­
and you can add two more external drives for a total of 
approximately 670K bytes of. on-line storage. Model III 
comes with a two-speed cassette interface, so most of our 
huge library of Model I, Level II software can be used. And 
the new 1500-baud mode gives you really fast cassette I/O. 
The very powerful Model III BASIC language, contained in 
14K of ROM, features automatic line numbering, tracing, 
PEEK and POKE, machine language programming, key­
board-controlled screen print, I/O device routing, repeating 
keys, special characters and lots more. Other Model III fea­
tures include a built-in real time clock, cassette jack and 
Model III bus, plus a built-in printer interface for direct con­
nection with Radio Shack printers. With the built-in RS-232 
firmware and the optional internal RS-232 board, commu­
nications is a snap! Model III is expandable to 48K RAM at 
any time, and is also availabIe with 4K RAM and Level I 
BASIC (for only $699*). A full-blown 32K, 2 disk system 
with RS-232 is yours for only $2495.* This is the break­
through you've been waiting for. Come in and try Model III 
today. 16K TRS-80 Model III . . ............. Only $999* 

13-Inch 
Color 'IV Receiver 

Available Separately. 
Only $399* 

16K TRS-80@) Color Computer. Vivid 8-color graph­
ics, sound, the high performance 6809E microprocessor 
and more - at a very affordable low price! This amazingly 
portable new micro attaches in seconds to any TV set. Use 
it at work, at school or at home. Its Extended Color BASIC 
language provides unique commands for graphics manip­
ulations, easy machine language programming, complex 
musical sounds (with more than one note!), PEEK and 
POKE, specific error messages and much more. A built-in 
RS-232 serial interface lets you attach a modem for com­
munications or a serial printer. Of course, you can save your 
programs on cassette (at a fast 1500 baud) - or just pop in 
one of our instant-loading ROM Program-Paks for a wide 
variety of fast-paced games and valuable personal applica­
tions. Uke all TRS-80s, it's easy to expand - add a printer 
now, disk drives are on the way. An optional pair of joysticks 
brings extra maneuverability and real excitement to com­
puter games. The TRS-80 Color Computer is also available 
with 4K RAM and Color BASIC (at just $399*). This is the 
multipurpose computer you've been waiting for. Try it today 
at your nearest Radio Shack store, Authorized Dealer or 
Computer Center. 16K TRS-80 Color Computer with 
Extended Color BASIC ........... . ........ Only $599* 

ladle Ihael{ 
The biggest name in little computers@) 

A DIVISION OF TANDY CORPORATION 

'Retail prices may vary at Indlvldual stores and dealers. Ask for our FREE 1981 TRS-SO Computer Catalog or Write Dept. 79, 1300 One Tandy Center. Fort Worth. Texas 76102 



~FEW 
OF THE FE~TURES 
TH~T GillE TEA~K 

THE EDGE In 
PAICE/PEAFOAITI~ncE 

Simultaneous 
Graphic/Text Display 
The 8600 offers outstanding 
control and formatting of both 
graphics and text . Completely 
under user control, the multiple 
memory planes permit simul­
taneous display and indepen­
dent manipulation of text and 
graphics to achieve special 
effects such as overlays, scroll­
ing and zoning. This capa­
bility, in conjunction with 
Terak's unique flexible charac­
ter generation, enables the 
8600 to present visual displays 
that are unequalled by any 
other system of its class. 

While some of the features of 
Terak's new 8600 can be found in 
other computer graphic systems, 
no other system in the $5K-$20K 
price class (and even those costing 
thousands more) provides a com­
parable combination of features 
and benefits. Features such as 

Low Entry Cost The basic 
8600 color system is priced at about 
$15,000. It can be upgraded to 
higher resolution and a greater 
number of colors, but even fully 
expanded it still comes in at less 
than $19,000. 

Or, you can start with a black 
and white system for less than 
$8,500 and upgrade to color at any 
time by the addition of a color 
processor and monitor. 



Dual Processors For Speed and 
Aexibility The two 16-bit proces­
sors (each with its own memory) 
are assigned those tasks which they 
can accomplish most efficiently and 
with the fastest throughput. The 
result is more available user space 
in memory, faster processing and 
increased flexibility of operation. 

DEC Based Hardware and 
Software The DEC based hard­
ware and software includes the 
LSI-ll main processor, RT-ll oper­
ating system and Q bus compati­
bility. As a result, the 8600 will 
support a variety of software and 
easily integrates peripheral devices. 

USCD Pascal, Too The 8600 
also supports the easy to use US CD 
Pascal operating system for pro-

gram development, text editing, 
word processing and interactive 
applications. 

Siggraph Core Standards, 201 
Level Graphic support is pro­
vided for US CD Pascal and RT-ll 
for Fortran, Basic and Pascal. 

The Other Reasons? Add such 
things as graphics display list 
processing, a high resolution quad­
rant, four modes of display blank­
ing, emulation, remote on-line 
diagnostics, etc. The list goes on 
and on. But to fully appreciate 
the system you should see one in 
action. We'll be happy to set up 
an appointment. Just contact us. 

Fill Algorithms 
Terak's fill algorithms are fast 
and allows you to fill the inside 
of simple or complex geometric 
figures without calculating points. 
This not only helps define charts, 
graphs, etc., but greatly enhances 
the appearance of presentation 
material. 

terak 
CORPORATION 

14151 North 76th Street 
Scottsdale, Arizona 85260 
(602) 998-4800 

Circle 39 on Inquiry card. 

DYNAMIC 
FEATURES 

The 8600 also offers several 
dynamic features that are 
impossible to illustrate and 
must be seen to fully appreciate. 



The NEC PC-BOOl: A New 
Japanese Personal Computer 

One of the products attracting a lot 
of attention at the 1980 NCC (Na­
tional Computer Conference) in Ana­
heim, California was the PC-800l 
personal computer produced by NEC 
(Nippon Electric Company). Because 
this well-made little machine has been 
selling briskly in Japan, NEC was try­
ing to gauge consumer reactions to 
the PC-800l that would aid them in 
deciding whether or not to sell it in 
the US. 

This article is based on our evalua­
tion of a PC-8oo1 that some col­
leagues purchased in Japan. When we 
first received it, we were bewildered 
because all the instructions and docu­
mentation were in Japanese (with 
only the BASIC commands in 
English). After several months of 
poking, playing, and progamming, 
some syllable-by-syllable translitera­
tions of the katakana (a Japanese­
syllabary) instruction manual, and a 
few puzzled visits to Hiro, a Japanese­
American co-worker, we believe that 
we have a good understanding of the 
PC-8001's most important features, 
its strong points, and its limitations. 

Photo 1 shows the basic com­
ponents of the computer. It consists 
of two units: a keyboard (including 
both the processor and memory) and 
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The processor Is an 
NEe version of the Z80 

running at 4 MHz. 

a color monitor, and it features a 24 
K-byte version of Microsoft BASIC in 
ROM (read-only memory). The dol­
lar equivalent prices of the keyboard 
unit and monitor are $700 and $910, 
respectively. [These prices, however, 
may be only distantly related to the 
final price of the American version of 
this microcomputer .... GWJ 

Keyboard 
The eighty-two-key keyboard has a 

high-quality standard English alpha­
bet keyboard, five user-definable 
function keys, and a separate numeric 
keypad. In the normal mode, the user 
can enter uppercase and lowercase 
Roman characters; if he presses a 
locking shift key, he can enter char­
acters in the Japanese katakana sylla­
bary as well. Pressing a letter key and 
the nonlocking "graph" key causes 
one of a set of graphic characters to 
be displayed; this set includes bars, 
arcs, crosses, hearts, spades, clubs, 
and diamonds. (Although the kata-

kana character set may appear useless 
to most American users, the char­
acters are visually interesting and 
nicely augment the set of graphics 
characters.) All the characters avail­
able are shown in photo 2. There is 
also a reset button on the back of the 
console, so it can't be hit accidentally. 

Inside the keyboard unit, the most 
noticeable feature is the switching 
power supply, which is mounted in a 
long, thin metal cage (approximately 
38 by 6.35 by 3.175 cm [15 by 2V2 by 
PI. inches)) extending along the en~ 
tire rear of the keyboard enclosure. 
(See photo 3.) The elongated shape 
allows the entire power supply to be 
suspended over the printed-circuit 
board under the only portion of the 
cabinet that can be vented. During 
operation, however, the power 
supply remains cool. 

The 22.9 by 38.1 cm (9 by 15 inch) 
printed-circuit board has three 
layers, but the center layer does not 
appear to be nearly as extensive as the 
other two layers. There are at least 
sixteen test-point posts staked into 
the board. 

Most of the integrated circuits are 
mounted directly on the board, but 
the circuits that are either expensive 
or might have to be replaced (the 



memory, central processor, DMA 
[direct-memory access] controller, 
USART [universal synchronous/ 
asynchronous receiver-transmitter]' 
video display device, and font mem­
ory) are all in sockets. The board is 
easy to remove because all connec­
tions to it-power, keyboard, beep­
er-are made with plugs and sockets; 
there are no external connections or 
even jumpers soldered to the board. 

The processor is an NEC version of 
the Z80 running at 4 MHz. The 
BASIC ROM occupies the 24 K bytes 
of memory from hexadecimal 0000 to 
SFFF, and hexadecimal locations 6000 
to 7FFF are available for an expansion 
ROM. Standard programmable mem­
ory extends from hexadecimal loca­
tions COoo to FFFF, with locations 
8000 to BFFFF available for expan­
sion. The board has empty sockets 
available for both expansion ROM 
and programmable memory. A time­
of-day clock is included on the board 
(see figure 1). 

The video controller is a custom 
NEC integrated circuit. There are two 
separate video output connectors on 
the back of the keyboard unit. A 
5-pin DIN (Deutsche Industrie Norm) 
connector provides a baseband video 
signal for a black and white monitor 
and a similar 8-pin connector pro­
vides red-green-blue signals for a col­
or monitor. With a black and white 
display, colors appear as different 
shades of gray. 

In addition to a video-out signal 
and ground, the S-pin cotmector pro­
vides V DD (+ 12 V) and horizontal 
and vertical sync signals. The 8-pin 
connector provides V DD, ground, 
color-clock signal, horizontal and 
vertical sync signals, and red, green, 
and blue signals. Although the color 
monitor has an audio amplifier and 
speaker, the processor does not use 
them. The only sound made by the 
PC-800l is provided by a 2-inch 
speaker mounted on the power sup­
ply . The user can only control the 
duty cycle of a fixed-frequency 
beeper. 

Another DIN connector and an 
adapter cable provide an interface to 
any standard cassette recorder for 
program loading and storage . The en­
coding scheme is 600 bps (bits per sec­
ond) FSK (frequency shift keyed) 
Kansas City format (which uses 1200 
and 2400 Hz frequencies). This en­
coding scheme is very robust-unlike 
many computers, almost any volume 
setting on the tape recorder is okay. 

A relay inside the console controls the 
tape recorder motor (or any other 
motor for that matter-a MOTOR 
command in BASIC allows a user to 
toggle this relay). 

A 16-pin socket on the printed­
circuit board serves as an RS-232C 

connector, while cutouts at the back 
of the cabinet give access to a pair of 
edge connectors on the board. One is 
for a printer and one is a DMA chan­
nel. An expansion unit is available to 
interface the DMA channel to up to 
four disk drives, two RS-232C serial 

Photo 1: The NEC PC-BOOI personal computer system. Shown here is the basic system: 
high-resolution color monitor, keyboard unit, and documentation (reference manual, 
BASIC manual, and BASIC reference card) . 

Photo 2: A display illustrating the colors and the character set on the PC-BOOI. In addi­
tion to complete ASCII, there are various graphics characters, control characters, and 
katakana characters. 
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CompuMart 
let's you put'em 

NEW from 

Lear Siegler! 

IT's here - IT is the difference 
between too smart and too dumb. 
IT is the new Intermediate 
Terminal from Lear Siegler. printer. High Quality at a 

super price. 001 malrix , serial parallel 
& current loop standard. 180 c.p.s. Bi-Directional 

Memory Integrated Circuits - Call for Qty. discounts 
when ordering over 50 units. 

Motorola 4116 (200 Nanosecond, Plastic) $4.50 EA. 
Fairchild 2114 (Standard Power, Plastic) $4.50 EA. 

NEW From Integral Data 
The IDS 445 Printer 
So new all we can tell you is that it's fantastic. Priced 
lower than the 440 and equipped with a better print 
head. Advanced technology strikes! 
IDS 445 w/Graphics Capabilities $894 
IDS 445 wlo Graphics Capabilities $795 

The IDS 460 

Since its introduction 5 months ago this 
printer has already proved itself. Features 
include: Correspon dence quality printing , 
High-resolution graphics 
capability, 
programmable 
print justification 
-a great printer. 

,295 

CENTRONICS 

PRINTERS 
New! The incredible Model 737- Correspondence 
and Draft Quality Printing for Under $1,000. This is 
the first printer in its class to offer print quality 
suitable for text processing, plus the performance 
and application flexibility required for data pro· 
cessing . 

737-1 (Parallellnterface)- $899 

737-3 (Serial Interface) $1,045 

Tractor Feed Printer- Centronics' Most Popular 
Model. Perfect for the needs of a small business 
sytesm. Recommended by Apple and Radio Shack. 

$1,079 
FREE Cable with purchase of any Cenlronics prinler. 

Omni 810 Printer from 
Texas Instruments 

TI Omni 820 Receive·Only (RO) Package. Includes 
machine-mounted paper tray and cable. A com­
pressed print option and device forms control are 
standard features. $2,155 

TI Omni 820 Keyboard Send Receive (KSR) Package 
comes wi lh fu ll ASCII keyboard with numeric key-pad 
and an EIA cable with autospeed select. $2,395 

NEC The First Name in Letter 

Quality Printers. 

CompuMart offers beautiful print 
quality with NEC Spinwriter terminals. 

The Spinwriters, both KSR and RO 
versions, give unsurpassed hard 

copy output. CompuMart offers 
a complete range of NEC 

Spin·writers - Call our 
expert sales force. 

on trial 

with 
10 day 

free return 
CompuMart has been selling computers by 

mail since 1971 . Our thousands of satisfied 
customers rely on CompuMart for services 
not generally available from the others. 
Namely: 

• Product Selection/Each product advertised 
by CompuMart has been evaluated by our in­
house staff for best price, performance, and 
supplier reliability. 

• Return Privilege/After receipt of our prod­
ucts, you are protected by CompuMart's 
exclusive, 10-day return priviledge good for all 
products except software. 

• Support/Our Customer Service Dept. and 
expert technicians are always there to assist 
you by phone or at CompuMart 's outlets. Our 
knowledgeable phone sales force can provide 
you with detailed information and complete 
product specifications. 

• Phone Ordering/For added convenience, 
CompuMart maintains a tOil-free ordering 
number. 1-800-343-5504. 

• Phones open M T W Th F 8:30 a.m. - 7:00 
p.m. Sat. 11:00a.m. - 4:00 p.m. 

Compumart will throw in 
a FREE fabric ribbon and 
Currier 72 elemen l when 
you buy a NEC from us. 

We've got the following Lear 
Siegler Terminals In Stock at prices 
too low to print-Call for quotes. 
ADM -3A Industries favorite dumb terminal tor 
some very smart reasons. 

ADM-3A. + New from Lear Siegler. CALL' 

ADM-31. The terminal that 's too smart to 
be can sidered dumb. 

ADM·42. Available with keyboard or without, 
semi intelligent terminal offering tremendous 
user flexibility. The optional configurations 
are amazing . Call for details. 

Limited Time Offer 
We've slashed our Hazeltine prices 
again! 

Hazeltine 1410 List $850 
Hazeltine 1420 List $995 
Hazeltine 1500 List $1095 
Hazeltine 1510 List $1395 
Hazeltine 1520 List $1585 
Hazeltine 1552 List $1395 

CompuMart $749 
CompuMart $825 
Com pu Mart $965 
CompuMart $1135 
CompuMart $1199 
CompuMart $1235 

Calculators 
HEWLETT·PACKARD'S Hp·41C 

HP·41C Calculator . . . . . . . . . . . . $288.00 
Tho System 
Memory Modulos. For storing programs or up to 
2,000 fines of program memory ....... $45.00 

" Extra Smart " Card Reader. Records programs 
and data back onto blank mag·cards ... .. $199.00 
The Printer. Upper and Lower case, High 
resolution plotting , Portable Thermal operation 

.... $355.00 
Application Modules . ... ..... $45.00 EACH 

Texas Instruments TI"99/4 

Home Computer 

Save $300 on this 16·8it computer with 
monitor 

TI·99/4 wlo Monitor 

NOVATION CATTM 
ACCOUSTfC MODEM 

• Answer Originate 

$659 

• Bell 108 
• 300 Baud 
Looks good, works great! 

• Low Profile Design 
$179.00 

NEW! D·CAT 
Direct Coupler from NOVATION $199. 

EXCLUSIVE from CompuMart! 
Special Offer. Zenith Color Video 
Monitor for $379! 

NEW FROM SANYO - Four Great Moni­
tors at Low CompuMart Prices. 
Sanyo 's new line of CRT data display monitors are 
specifically designed for the display of alpha· 
numeric or graphic data. 
9" Sanyo Monitor $169 
12 " Sanyo Monitor $289 
12" Sanyo Monitor with green screen 
$299 



We carry the most complete inventory 
of Apple computers, peripherals, and 
software. CALL! 
Our Best Selling Apple System: 

Save over $250 on our most poputar 
Apple System. System' includes a 48K 
Apple II , Apple Disk & Controller. and 
a Sup R Mod RF Modulator. 

List: 52,020 

Compumart Sale Price: $1 .769 
New from Apple for the Apple II: 
DDS 3·3 Convert disks to 16 sector format for 23% 
more storage and faster access 560 

Apple Plot. The perfect graphic complement for 
W*& ~ 

Dow Jones News & Quotes $95 

Adventure (Uses 48K) 535 
DOS Tool Kit 575 
Apple Fortran 5200 

Si lentype Printer w/Xface 5595 

Wsicalc 5149 

Tax Planner 5120 

From Symlech & Info Unlimited 
Super Sound Generator (mono) $159 (stereo) 5259 

Light Pen 5249 

X· l0 Contro ll er (plugs into paddle port) 549 

From Personal Software 

Visicalc 

Desk top plan 

New from Vldex! - Video Term 
80 Col. x 24 line 

5149 

599 

7 x 9 matrix , plug in compatible board for the Apple 
II. Price $325 wi thout graphics EPROM. With 
graphics EPROM $350. 

New from MUSE 

The Voice 

Super Text 

Address Book 

539.95 

599.00 

549.95 

Mountain Hardware - Expansion accessories for 
your Apple 

Introl/X· l 0 System 

Super Talker 

The Music System 

ROM plus board w/keyboard filter 
Clock Calendar 

16 Channel A to 0 Converter 

Apple Expansion Chassis 

ROM Writer 

Miscellaneous Apple II Accessories: 

Easy Writer (80 col. need Videx) 
Easy Mover 

Easy Mailer 

Dysan Diskettes 

S.S. M. Serial & Parallel Apple Interface 

ABT's Numeric Key Pad 

5289 

5299 

5545 

5199 

5280 

5350 

5650 

5175 

5249 

$ 49 

5 69 

ea.5 5 

$225 

5110 

------COM MODORE--------
Buy direct from the biggest - Compumart has deliv· 
ered more Commodore computers in the U.S. than 
any other dealer. We were Commodore's first dealer 
and carry everything Commodore manufactures. In 
stock for immediate delivery! Call us now for low 
prices and special deals. 

NEW FOR PET: 

Visicalc (Need 32K and a disk drive) 

Word Pro 1. 529.95 • Word Pro 2, 599.95 • 

Word Pro 3. 5199.95 • Word Pro 4, 5299.95 • 

5199 

The Amazing 

HP85 
Hewlett·Packard 's Personal Computer fo r Industry. 
This extremely portable compute r fea tu res ex· 
tended BASIC to solve your problems quickl y and 
efficientl y along with an advanced graph ics sys· 
tern to enhance commun ication. 

We carry H.P. Peripherals (Disk Drives to Graphics 
Pl otters) Enhancements: (BAS IC Training, General 
Statist ics, Financial Decision, Math, Linear Program· 
ming $95 8a.); Hp·85 Accessories: (Enhancement 
ROMs, ROM drawer, Overhead Transparency Kit); 
Supplies: (Plotter Pens, Tape Cartr idges); Interface 
Modu les (HP· IB In terface, Hp·IB Interconnect 
Cables, Serial (RS·232C) 
Interface Module). 

We can get your every 
HP peripheral made for the 
H P·85. CALL FOR 
COMPLETE DETAILS 
& SPECS. 

EXIDY SUPER SALE! 
We want to c lean out our inventory of Exidy com­
pu ters and peripherals. To do this we've priced our 
Exidy equipmen t so low you 'll have to call us for 
prices. 

ROCKWELL AIM 65 
The single board development system 
that's perfect in the classroom or lab. 
Our AfM System includes: 4K AIM with BASIC 
interpretor assembler, Power Supply, Cassette 
recorder & Enclosure $799. 

4KAIM - 65 
PL65 High Level Language 
Paper for the AIM (roll) 
Rockwell's 4·slot Motherboard (SALE) 

$499 
$125 
$ 2.50 
$175 

CompuMart's Microfl ex 65 System for your AIM 
Includes: Adapter Buffer Module wi 4-slot module 
staCk, 8K RAM module, 16K PROM/ROM module, 
Asynchronous communications Interface, & Power 
Supply $1,299 

Call or write for 
our complete 
Microl/ex 65 
brochure 

Piggy-back 
for the AIM . 

3 Ways to save when you buy 
the Atari 800 from us. Choose fromlJll 
one of the following offers. ,/ " 

1) Free 8K of memory with purchase. ATARI 
(So your Atari will come to you with 24K.) 

2) Free 410 program recorder wi th purchase ($89.95 
val ue) . 

3) S100 off Atari Disk Drive purchase. 

ATARI 800 Personal Computer 
System -
Comes with 800 Operators Manual , 16K RAM 
Memory module, 10 K ROM Operating System, 
power supply, TV Switch Box . $950. 

PERIPHERALS 
Alari 410 Program Recorder (FREE w/purchase of 
Atari 800) 5 89.95 

Atari 810 Disk Drive ($100 off with purchase), 699.95 

New Dual Disk double densi ty 1499.95 

825 Printer (Centronics 737) 

RS232 Interface w/Cable 

NEW! Light Pens 

New! Visicale for Alar i 

NEW! The PMC·80 
The new 12K computer 
that's SOFTWARE 
COMPATIBLE with 
the TRS·80. * 

995.00 

249.95 

74.95 

$199. 

Level" 16K at $645 I~~=~=~~\ 
Just think, now you can choose from the thousands 
of software packages already developed for the TRS-
80 and run them on a computer costing only $645. 
But the PMC·80 is more than just a computer that 
accepts TRS·80 software. Its features include: Reads 
all Level II BASIC tapes. Reads all SYSTEM tapes. 
Full range of peripherals. Video output for monitor 
and TV. Optional FASTLOAD at 8000 baud. Optional 
Upper/Lower case. Call for complete specs. 

·TRS-80 is a registered trademark of 
Tandy Radio Shack 

IMPORTANT ORDERING 
INFORMATION All orders 
must inc lude 4 % shipping 
and handling. Mass. re.; 
dents add 5% sales 
tax, Michigan resi 

dents 4% for 
sales tax. 

Phones 
open from 

8:30 a.m. to 
7:00 p.m .. Mon.­

Fri. ; 11 :00 a.m .. 4:00 
p.m. Sat. P.O:s accepted 

from Dun & Bradstreet 
rated companies · shipment 

contingent upon receipt of signed 
purchase order. Sale prices valid for 

month of magazine date only· al l prices 
subjec t to change without not ice. Our An n 

Arbor retail store is open 11 :00 a.m. to 7:00 
p.m. Tues.-Fri., 10:00 a.m. to 5:00 p.m. Saturdays. 

Stop by and visit. 

~o THIRD ST., 
COMPUMART C'''''''o"'"q"'~'''' <~ 

DEPT. 113, P.O. BOX 568, CAMBRIDGE, MA. 02139 ~ . 

~--~--~------~ Member Computer Dealers Assoc. ependability since 1971 



Photo 3: Inside the keyboard unit. The bottom of this photo corresponds to the front of 
the keyboard. Along the top edge is the power supply and, below it, the main printed­
circuit board. The reset button can be seen at the rear of the keyboard near the power 
cord. 

N-BASIC, written by 
Microsoft, Is a floatlng­
point BASIC capable of 

operating In either 
single or double 

precision. 

ports,a parallel port, and an IEEE 
(Institute of Electrical and Electronics 
Engineers)-488 bus (see figure 2) . 

Monitor 
Everyone who has seen the NEC 

color monitor has commented favor­
ably on its convergence and overall 
quality of construction. The CRT 
(cathode-ray tube) is a 30.48 cm (12-
inch) diagonal tube and has an in-line 
gun structure and dot screen face with 
12-mil (O.012-inch) dot spacing. The 
deflection yoke is the precision 
wound torodial type. Convergence is 
excellent: during construction, 
wedges were inserted between the 
yoke and the neck of the tube to shim 
the yoke into correct alignment. 

-------------------------------., The chassis is transformer power­

Fast, reliable delivery 
of personal computer 
software programs. 

If you have an Apple or TRS-80 
computer, Minnesota Software Inc. has 
hundreds of programs - in stock and 
available right now by mail order. 

Choose from entertainment, learning or home-application programs. All software 
is immediately available and features a money back guarantee. 

TO GET A COpy OF OUR NEW CATALOG, CONTACT JOHN WEST. 
PHONE 612/426-0916. SOURCE- TCH122. MICRONET - 70040,555. OR DROP 
US A NOTE. 

MlNNESOTA SOFTWARE, INC. 
5422 Fisher St. White Bear Lake, MN 55110 
Apple is a registered trademark of Apple Computers. TRS-80 is a registered trademark of Radio Shack, A Tandy Corp . 
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ed. Almost all the electronics are 
mounted on one large single-sided · 
printed-circuit board . The horizontal 
scan frequency is 15,974.4 Hz, and 
the vertical scan frequency is 60 Hz. 
The monitor uses an RGB (red­
green-blue) signal interface with 
separate horizontal and vertical sync 
signals. All signals are at TTL 
(transistor-transistor logic) levels. 
Although the monitor has an audio 
amplifier and speaker, the audio line 
on the connector is tied to V DD on the 
280 microprocessor. The computer 
generates a format of up to 80 char­
acters per line and 25 lines, noninter­
laced. The image quality is excellent, 
as can be.seen from photo 2. 

The monitor power supply ap­
parently has some sort of time delay 
element, either intentionally or unin­
tentionally, that prevents the user 
from turning on a set that is still 
warm. If you tum the monitor off 
and then try to tum it back on again 
without waiting a minute or so, the 
screen remains dark. 

Software 
As mentioned previously, the 

BASIC by Microsoft, called N­
BASIC, is contained in three 8 K-byte 
ROMs. Contained within these 24 K 

Circle 42 on Inquiry card. --. 





bytes of ROM is a very complete 
BASIC, as well as a system monitor 
program. Advertisements in the 
Japanese computer magazine ASCII 
indicate that a number of user pro­
grams (including a color version of 
the ever-popular Space Invaders) are 
readily available on tape. 

N-BASIC is a floating-point BASIC 
capable of operating in either single 
or double precision. All the features 
of standard BASIC are present, along 
with a few interesting extensions, 
such as: 

• SWAP: exchanges value of two 
variables; 

The PC-SOOI has one 
feature that ought to 
be Included In all per-

sonal computers: a 
single BASIC command 
that changes It from a 

computer to a terminal. 

• BEEP, MOTOR: toggles beeper or 
motor relay; 
• HEX$: decimal to hexadecimal con­
version; 
.STRING$ (X,Y): string equal to X 

SYSTEM BUS 

HORIZ . 
AND 
VERTICAL 
TIMING 

copies of the character with ASCII 
(American Standard Code for Infor­
mation Interchange) code Y. 

In addition, there is a whole set of 
graphics and display commands that 
will be described further. 

There is also a monitor program 
which gives the user direct access to 
the 280 machine code. After entering 
the monitor by typing MaN, the user 
can test, manipulate, load or store 
bytes of blocks of memory using the 
commands in table 1. 

Another useful feature of N-BASIC 
is the use of the ESC (escape) key on 
the keyboard as a pause function. It 

M 6:a 
DISK 
DRIVES 

IEEE4B8 
RS232C 
PARALLEL 1/0 

EU:3 EU:3 
DISK 
DRIVES 

Figure 1: Block diagram of the NEC PC-800l system. The modules within the dotted lines are contained in the PC-800l keyboard 
unit. 

POST-HASTE MAILING LIST 
Software written in aCSD Pascal * 

• 3 lines of address • Access records by full or partial name 
• Ability to handle foreign addresses • Update files with screen-oriented input 
• Address lines 35 characters long • 50 character user definable field 
• List on 80 or 132 character printer • Select records using complex select criteria 
• Print 1, 2, 3 or 4·up labels • Sort selected records on up to 6 fields 

These are some features of our professional mailing list package, the Post-Haste Mailing List. It is designed to 
meet the demand of users of both large and small mailing lists. The mailing list file is indexed by a B + tree 
for fast record retrieval and may contain in excess of 40,000 records if the disk space is available. 

Post-Haste Mailing List $100. Also available, PFAS, key file access for UCSD Pascal from $100. 

C.J. WIGGLESWORTH SOFTWARE, P.O. Box 755, Cardiff-by-the-Sea, CA 92007 
·UCSD Pascal is a Trademark of the Regents of the University of California. 
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M Be Systems, Inc. 
(203) 342-2747 

NORTH STAR HORIZON: 

HRZ-2-32K-D-Factory ASM$2275 
HRZ-2-32K-Q-Factory ASM$2675 
64K DD or Q Also Available 
HDS-18-F ••......•..••.• $4449 
Northword DQ ........... $ 295 
INFO-Nanager •.......... $ 365 
Mail Manager ...••...•.• $ 235 
General Leger .•......•• $ 775 
ACC. REC. OR ACC. PAY .• $ 445 
Word Star .............. $ 350 
Nedical-Dental SYS ..•.. $2500 

•. . ey 

COMMODORE (PET): 

2001-32K-BorN Keyboard $1090 
8K and 16K Also In Stock!!!! 
8032 (80 Column Screen) $1599 
2040 Dual Floppy Drive $1090 
8'050 Dual Floppy (lMEG) $1599 
2022 Tractor Printer •.. $ 749 
Word PRO IV ..•..•..•••• $ 290 
VISICALC ............... $ 195 

APPLE II PLUS Call For Price! 

ATARI 800 ..•.•.•..••••.•• $ 849 

TI 99 / 4 Console&Monitor .• $1190 

INTERTEC SUPERBRAIN: 

32K RAM ..•••.•••••••••• $2595 . 
64K RAM •••••••..•..••.. $2795 

PRINTERS 

Letter Quality: 
NEC 5510 or 5530 .....•. $2550 
NEC 5520 KSR ...••.••..• $2950 
DIABLO 630 .•........••. $2390 
C. ITOH ......•.•.•.•...• $1690 

Dot Matrix: 
CENTRONICS 730 •.••••.•• $ 629 

" " 737-1 .••...• $ 849 
799 ..••.•.•• $ 999 

EPSON MX-80 ••....•..•.. $ 599 
PAPER TIGER 460G ...•.•• $1250 
BASE II MST ••••••••..•. $ 649 

DISPLAY TERNINALS 

HAZELTINE 1420 •.......•.. $ 949 
It II 1500 ........... $ 999 

' INTERTUBE 111 .•.....•.•.. $ 775 
TELEVIDEO 920C .••..•..••. $ 849 

Since 1977 complete sales and 
service. Most items in stock, 
prices are subject to change. 
Visa and Master Charge welcome 
Most items shipped by UPS. 

MBC Systems, Inc. 
28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 

(203)342-2747 TWX 710-428-6345 
M-F 9-6 SAT.9:30-3:00 
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can be 'used to pause in the middle of 
a program execution, program 
listing, monitor dump, and just about 
any other process. Pressing ESC 
again resumes the program or listing. 
This is very handy for debugging or 
for reading parts of a long program 
listing. 

feature that ought to be included in 
all personal computers: a single 
BASIC command that changes it 
from a computer to a terminal. The 
TERM command allows the user to 
select either ASCII or JIS Oapanese 
Industry Standard) coding, parity, 
and clocking options. A jumper in­
side the keyboard unit selects data Finally, the PC-800l has one 

Command 
S xxxx 

Meaning 
displays the byte whose address is xxxx and changes it to the value to be 
entered 

D xxxx, yyyy 
G xxxx 

displays the hexadecimal values stored in locations xxxx to yyyy 
goes to byte xxxx and starts executing 

W xxxx, yyyy 
L 

writes to tape the block from xxxx to yyyy 
loads a stored block from tape back to memory 

LV loads a stored block from tape and verifies that it has been correctly 
loaded 

TM tests memory and returns to BASIC 
returns to BASIC control-B 

Table 1: Monitor commands within the NEC PC-BOOI. These commands are 
available to the user for work in machine-language programming. 

CONSOLE <T>, <N>, <K>, <M> 
Sets the following display parameters: 

T = top line of scrolling window 
N = number of lines in scrolling window 
K = key list flag; if 1, displays identity of programmable function keys 
M = color mode: 1 = color, 0 = black and white 

COLOR <C>, <B>, <M> 
Sets the following parameters: 
C = color (or attribute in black and white mode): 

In Color Mode: In Black and White Mode: 
0= black Bit 0 = visibility (0 = visible) 
1 = blue Bit 1 = flashing (1 = flash) 
2 = red Bit 2 = reverse video (1 = reverse) 
3=magenta 
4 =green 
5=cyan 
6 = yellow 
7=white 

For example, color 6 in black and white mode would pro­
duce flashing, reverse-video characters. 

B = background character; fills the backg'round with the character whose ASCII code is 
B. 

M = mode flag, 1 = graphics mode, 0 = text mode 

WIDTH <H>, <V> 
sets screen format (H by V); (H = 80, 72, 40, or 36; V = 25 or 20) 

LOCATE <X>, <V> 
moves cursor to character position (X,Y) 

PSET«X>, <V>, <C» 
draws a graphics dot at graphics coordinate X,Y in color C 

PRESET «X>, <V»~ 
erases a graphics dot at X,Y 

LlNE«X1>, <Y1»-«X2>, <Y2», "<char>", <C>,[B[F]] 
Draws a line from (X1,Y1) to (X2,Y2). The line is a line of text characters "char" . If 
"char" = PSET or PRESET, the line is a graphics line and X and Yare interpreted as 
graphics coordinates. < C> is the color of the line. If present, B causes a rectangle 
(block) to be drawn with (X1 ,Y1) and (X2,Y2) as opposite corners, and F causes the 
rectangle to be filled. 

GET @ «X1>, <Y1»-«X2>, <Y2», X 
stores characters from the specified rectangular area of the screen into array X 

PUT @ «X1>, <Y17»-«X2>, <Y2» , X 
puts characters from array X to the display 

Table 2: Commands for color-graphics display from within N-BASJC. 
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transfer ra tes of either 4800, 2400, 
1200, 600 or 300 baud; the function 
keys on the keyboard determine 
whether the terminal operates in half­
or full-duplex modes. The only ap­
parent deficiency is the lack of a shift 
lock key for the terminal mode . 

Graphic and Display Features 
The display features of the PC-800l 

include: 

• eight-color display (both text and 
graphics); 
.248-symbol character set (complete 

Photo 4: Sample display created on the PC-Baal by the authors. Note the use of the 
Japanese characters for graphics-the little invaders are actually the Japanese characters 
for the word "minute." 

Photo 5: Illustration of some of the display restrictions of the PC-Baal. See text for ex­
planation. 
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ASCII, katakana, and graphics char­
acters-lines, arcs, card symbols); 
• variable screen format: (80, 72, 40, 
or 36 characters by 25 or 20 lines); 
• two display modes: text and 
medium-resolution (160 by 100 pix­
els) graphics (these two modes can be 
intermixed on the same display); 
• flashing, reverse video, and 
underlined text. 

Table 2 lists the graphics and 
display-related extensions in the 
PC-800l dialect of BASIC. These in­
clude commands for cursor position­
ing, changing various display pa­
rameters, and plotting points and 
drawing lines in gaphics mode. Two 
particularly worthwhile instructions 
are GET and PUT. GET allows the 
user to store the image in a specified 
rectangular area of the screen in an 
array, which can then be PUT at 
another location on the screen. This 
allows the user to define complex 
shapes that can then be drawn on the 
screen with a single instruction. 
Repetitive erasure and redrawing of a 
shape also provides a simple method 
of animation. 

Photo 4 is a sample of what can be 
done with the PC-800l graphics. This 
display uses most of the commands in 
table 2 and, in addition, illustrates the 
use of some of the Japanese characters 
for graphics purposes (the invader 
figures and the television speakers are 
made from these characters). 

Problems with Video Displays 
Upon further experimentation with 

the computer, we discovered that cer­
tain graphics operations can some­
times produce strange and unex­
pected results. A sampling of some of 
the display anomalies which can oc­
cur is shown in photo 5. The follow­
ing unexpected things happen in this 
display: . 

1. Each column of Xs in the upper­
left corner should be a different color, 
but after eighteen columns, the dis­
play remains in one color. 
2. The two pairs of intersecting lines 
should be the same, but in the one on 
the left, extra areas are colored in 
near the intersection. 
3. The width of the white diagonal 
line should stay constant, but it 
becomes much thicker in the middle . 
4. The two rows at the bottom left 
should be all dots, but some of the 
dots are printed as text characters. 
5. The figure on the right of the 
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TOLL FREE 1-800-528-1418 

ZENITH·HEATH Z·89 
ALL·IN'()NE COMPUTER 
FREE HOOS and 48K RAM in­
cluded! Built-in minifloppy 
drive, smart terminal with 25 x 
80 display! 

CALL FOR PRICE! 

ATARI800 SYSTEM 
MlcroWorld now offers com­
plete systems based around 
the Alarl 800 Personal compu­
ter .. . choose from a selection 

LEXICON LX·11 
Priced lower than Novafion, 
lower than Livermore! New Bell 
1 03Acompaflble, RS-232 com­
paflble modem has special 
battery-powered option! 

CALL FOR PRICE! 

of printers, disk drives, and 
Atarl's comprehensive soft­
ware . library! Program re­
corder, modem, joysticks, and 
more! CALL FOR PRICE! 

DIABLO 630 
MicroWorld is now featuring the reliable Diablo Model 
630 serial Printer . . . finally, superior print quality at low 
cost! The Diablo 630 is the first serial daisy wheel printer 
to offer complete interchangeability between metal 
and plastic print wheels, for greater versatil ity in word 
processing and multiple forms handling applica­
tions. Print speed is up to 40 letter-perfect characters 
per second! The 630 terminal offers the Diablo univer­
sal interface for standard R5-232 serial communica­
tions at eleven switch-selectable baud rates, from 110 
to 9600 baud. A wide variety of metalized and plastiC 
print wheels are available for use with the 630, includ­
ing proportionally spaced fonts, and print wheels for 
foreign language and scientific reqUirements! Micra­
World's low price on the Diablo 630 includes forms 
tractor option. 

CALL FOR PRICE! 

MICROSHOPPER 
New edition of the best-selling 
computer consumer guide! In­
cludes more than 100 photos, 
dozens of product reviews .. . 
feature articles, glossary, and 
more! $10.00 post paid 

INTERFACE ON APPLE II AVAILABLE. 

TELEVlOEO 920C 
Your best terminal buy! Load­
ed with features! Full-function 
keyboard, high resolution u/> 
per/lower case characters. 

CALL FOR PRICE! 

FREE FREIGHT 
MicroWorld provides the most attractive mail-order offer in 
the computer industry. The nation's largest inventory, plus 
our own automated order processing allows us to pass on 
unrivaled savings! And now, FREE FREIGHT on any product 
featured on this page! We'll pay the surface freight on any 
computer or peripheral product in this ad. Call MicroWorld 
today, the source you can trust! 

Prices are subject to change and oilers subject to withdrawal without notice. 

MDOWOrLO 
1425 W. 12th Place, Tempe, A1.. 85281 

Master Card and Visa orders welcomed! 



Now-Break Through The 64K 
Micro-Memory Limit! 

SWEET 
SIXTEEN 
Bank Selectable 16K Static RAM 

SAVE $50,00 
LIMITED TIME OFFER 

Don't buy any more antique RAMs (RAM without 
bank select) - now there's Netronic 's new 
SWEET SIXTEEN board featuring a universal soft­
ware bank select system. SWEET SIXTEEN is 
capable of addressing 2,048 different banks. 
With SWEET SIXTEEN boards you can add mem­
ory beyond the 64K limit, or expand to a multi­
terminal system. 

LOOK AT THESE FEATURES: 
• 300 NS, low power 2114's. 
• Softwara Bank Selector -- Universal decoder 

works with Cromenco, Alpha Micro. Netronics. most 
other systems . or your design . Onboard dip 
switches: Bank Select Enable; Reset Enable ; Reset 
Disable; Port Address; Port Data. 

• All Inputs And Outputs meet the proposed IEEE 
standards for the S-100 bus. 

• 4.0 MHz Operation. 
• Schmitt Trigger Buffer on all signals for maximum 

noise immunity. 
• Addressable On 16k Boundaries, 0-64k. dip 

switch selectable. 
• Phantom Option, dip switch selectable. 
• PWR/MWRITE Option, dip switch selectable. 
• LED Indicator to display status. 
• Glass Epoxy PC Board with gold-plated contacts 

and double -sided solder mask . 
• Fully Socketed . 
• Four Separate Regulators for maximum stability. 

to-Day Money-Back Policy For Wired & Tested 
Unit: Try a fully wired board -- then either keep it . 
return it for kit. or simply return it in working condi­
tion . Continentel U.S.A. Credit Card Buyers 

••• • • ••• ••• Outside Connecticut: •••••••••••• 

CALL TOLL FREE: 
800-243-7428 

from Connecticllt Or for AssiSiance : 
12031354-9375 

Please send the items checked below: 
o SWEET SIXTEEN kit; No. S-16 . .. (reg. price 

S249.951 now S19995-
o SWEET SIXTEEN. fully assembled. tested. 

burned in; No . S-16W .. (reg . price S289.95) 
now S239.95-

-Plus S2 postage & insurance . Connecticut residents 
add sales tax. 

Total Enclosed : S _________ _ 
o Personal Check 0 Money Order/Cashier' s Check 
o VISA 0 Master Charge (Bank No. ) 
Acct. No . Exp. Date __ 
Signature ___________ _ 
Print 
Name ____________ __ 

Address ___________ _ 
City ____________ _ 

State _______ Zip ____ _ 

aNETRONICS 
RESEARCH & DEVELOPMENT, LTD. 
333 litchfield Rd., New Milford, CT 06776 
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display should be a ring of concentric 
squares, each a different color, but 
the line thickness varies and some 
dots are replaced by text characters. 

The explanation for all these 
anomalies lies in the way the text and 
graphic information is represented in 
memory. For example, consider the 
full SO-character by 25-line screen for­
mat. To represent a screen of infor­
mation in memory requires storage 
space for 2000 characters and their at­
tributes (color, flashing, etc). At 1 
byte for the character and 1 byte for 
its attributes this would require about 
4 K bytes of memory. However, only 
3 K bytes are allocated for screen 
storage (addresses F300 to FEBS), The 
way these 3 K bytes of memory are 
organized explains all these display 
anomalies and also provides insight 

KEYBOARD / PROCESSOR 
UNIT 

PC - 80 11 EXPANSION 
UNIT 

into a useful feature that makes the 
PC-S001 unique. 

As shown in figure 3, each row of 
characters on the screen is repre­
sented by 120 bytes in memory. The 
first SO of these 120 bytes contain the 
ASCII codes for the 80 characters in 
the row. The remaining 40 bytes are 
organized into twenty pairs. We have 
not determined the use of the first 
pair, but the remaining nineteen pairs 
are used to encode up to nineteen at­
tribute fields for that row. Each pair 
Pi points to the beginning of the field, 
which runs to position Pi+1 --1 (the 
Pi are always ordered so that 
PI < P2 < .. . etc) and contains char­
acters with attributes a i (where ai is 
the I-byte attribute within pair PI). 

Whenever a program, in printing 
on the screen, uses up the first eigh­
teen attribute fields for a row, all suc-

PC-8062 

RS- 232C 

RS-232C 

RS-232C 

IEEE-488 

BASEBAND VIDEO 
MONITOR 

HIGH - RESOLUTION 
COLOR MONITOR 

PRINTER 

FLOPPY DISK 
DRIVES 

ADDITIONAL 
110 PORTS 

MODEM 

'------------t~ PARALLEL 110 

Figure 2: Interconnection block diagram of the NEC PC-BOOl system. While many 
peripherals can be directly connected to the PC-B001, disk drives and 110 ports must be 
connected through the PC-BOll expansion unit . 



IF YOU'RE WAITING FOR THE 
PRICE OF WORD PROCESSORS 

TO FALL WITHIN REASON, 

W+j"ju!.!.!.Wi 

Everyone expected it wou ld happen 
sooner or later . . . with WordPro PLUS'· 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing syste.ms are available 
on Commodore computers, America's 
largest selling computer line. Word Pro 
PLUS, when combined with the new 80 
column CBM 8032, creates a word pro­
cessing system comparable to virtua ll y 
any other top quality word processor 
available-but at savings of thousands 
of dollars! 

Circ le 48 on Inquiry card. 

New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the ' 
new and revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a sophisticated, 
t ime saving word processing tool. With 
Word Pro PLUS, documents are dis­
played on the computer's screen. Edit­
ing and last minute revisions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easi ly re-called from memory storage 
for editing or printing with final drafts 
printed perfectly at over five hundred 
words per minute! 

, 
J • I , , , , 
II "\ 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest in your office's future ... 
Invest in WordPro PLUS ... 
Call us today for the name of the 
Word Pro PLUS dealer nearest you. 

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TE.LEX: 95 1579 
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The days of complicated, unreliable, 
dynamic RAM arB gone: 

the ultrabyte memory board 

$19 9. 9 5 (complete kit ) 
with 16K memory 

Netronics consistently offers innovative products at un­
beatable prices. And here we go again - with JAWS. 
the ultrabyte 64K S100 memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it a/l. Intel 's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts ... delay lines ... massive 
heat sinks ... unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
Look what JAWS offers you: Hidden refresh ... fast 
performance ... low power consumption ... latched 
data outputs . . 200 NS 4116 RAMs ... on-board 
crystal . .. 8K bank selectable .. . fully socketed . . 
solder mask on both sides of board ... designed for 
8080.8085. and Z80 bus signals ... works in Explorer. 
Sol. Horizon. as well as all other well-designed S100 
computers. 

I GIVE YOUR COMPUTER A BIG BYTE OF MEMORY I 
POWER WITHJAWS-SAVEUP TO'SO ON 
INTRODUCTORY LIMITED-OFFER SPECiAl PRICESI 

UNDECIDED? TRY A WIllED Iii/( JAWS IN YOUR COMPUTER ON OUR 
IO·DA Y MOMEY· BACK OFFER (SPfClFY YOUR COMPUTER). 

-------------~--------------I CONTlNENTALU.S.A. CREDITCAflOIUYERS OUTSIDECIlNNECTlCUTCALl • 

: CALL TOLL FREE 800·243·7428 : 

! m\NIiRONrICSn~~~~t~~~5E~TDf;~j 
: 333 Litchfield Road. New Milford. CT 06776 1 

I Please send the items checked below: 
: 0 JAWS 16K RAM kit. No. 6416. 5199.95.' 
I 0 JAWS 16K RAM fully usembled, tuted, burned in, 
I No. 6416W. 5229.95.' 
: 0 JAWS 32K RAM kit, No. 6432. (reg. price 5329.95), 
I SPECIAL PRICE $299.95. * 
I 0 JAWS 32K RAM fully allembled, tested, burned in. 
: No. 6432W. (reg. price 5369.95). SPECIAL PRICE 
I $339.95.* 
I 0 JAWS 48K RAM kit , No. 6448. (reg. price $459.95). 
I SPECIAL PRICE n99.95.* 
: 0 JAWS 48K fully allamblad, tested, burned in, No. 
I 6448W, (reg. price 5509.95). SPECIAL PRICE 
I $449.95.* 
: 0 JAWS 64K RAM kit, No. 6464. (reg. price $589.95), 
I SPECtAL PRICE $499.95.* 
I 0 JAWS 64K RAM fully essembled, tested, burned in, 
: No. 6464W. (reg. price $649.95). SPECIAL PRICE 
I $559.95.* 
I 0 Expansion kit, JAWS 16K RAM module, 10 expand 
: any of the above in 16K blocks up to 64K. No. 16EXP. 
I 5129.95.' 

' AII prices plus 52 postage and handling. Conneclicut 
residents add sales tax. 

Tolal enclosed: 5 __________ _ 
[J Personal Check 0 Money order or Cashiers Check 
o VISA 0 MASTER CHARGE (Bank No. ___ J 
Accl. No. ______ __ Exp. Dale __ 
Signature _ ___________ _ 
Prinl Name ________ ___ _ 
Address ____________ _ 
City _________ ".-___ _ 
State --:-__ --:-_--:-___ Zip ___ _ 
o Send me more information 
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cessive characters on the same line 
that occur after these fields are given 
the attribute a19, This is the default at­
tribute for that row that is set to the 
current attributes in effect whenever a 
clear-screen command is received, 

This explains the first anomaly in 
photo 5, After eighteen different­
colored columns, the computer "runs 
out of colors," and the remaining col­
umns default to red. Red is not speci­
fied in the program; it just happened 
to be the color in effect when the pro­
gram started, 

Another problem occur~ when 
plotting color graphics because the 

0) 

SCREEN 

80 

ONE ROW 
OF SCREEN 

_etc. 

PC-800l has character-oriented (not 
bit-mapped) graphics. (In this re­
spect, it is closer to the Radio Shack 
TRS-80 than to the Apple II, for ex­
ample,) Each character space is divid­
ed into a 4 by 2 array of cells, each of 
which can be "on" or "off. " This pro­
vides an alternate character set con­
sisting of the 256 possible arrays of on 
and off cells. When points, lines, or 
graphics shapes are drawn, the com­
puter automatically converts the 
points to the required graphics char­
acters and displays these, thus pro­
viding an effective graphics resolu­
tion of 160 by 100 cells, 

MEMORY 

62208 ---- ROW I } 120 BYTE S 

- ROW 2 

· · · 
· · · 

ROW 24 
65208--

MEMORY 

BYTE 

80 

I 11111-------------11 ~ 

b) 

2 

BO 

Bl 

B2 

83 

119 

120 

CHARACTER CODE 1 

CHARACTER CODE 2 

· · · 

· · · 
CHARACTER CODE 80 

~"""""""' ;l """"""""" ," " " " " " " " '" ,"" " " " " " " "-PI POSITION OF FIELD I 

Al ATTRIBUTE BYTE 

P2 POSITION OF FIELD 2 

A2 ATTRI SUTE BYTE 

· · · · · · P19 POSITION OF FIELD 19 

AI9 DEFAULT ATTRIBUTES 

Figure 3: Format of the NEC PC-800l memory-mapped video display . Figure 3a shows 
how each row of the video display translates into a block of programmable memory. 
Figure 3b shows how each 80-character row is stored in memory. A row can be broken 
into a maximum of nineteen fields , the position and attributes of which are described in 
the last 38 bytes of the memory associated with one row. All numbers shown are in 
decimal. See the text for further details, 
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printer/memorymodule ________ _______ _ 

Give something different this season - the 
pleasing gift of increased memory - to your 
favorite TRS-80 * user. The MT-32 from Microtek. 
The new, brilliantly designed Printer/Memory 
expansion module for the TRS-80 Model 1. 

This unit will add 16K or 32K of RAM to the 
basic 16K machine without the expense of a full 
blown expansion interface. The module also 
contains circuitry to drive Microtek 's MT-80P dot 
matrix printer or any other Centronics­
compatible printer. No special software routines. 
No hardware modifications. Attaching or 
detaching takes seconds. One year warranty. 

Three configurations are available: 

• Without RAM assembled and tested 
(MT-32A @ $119.50) 

• With 16K RAM assembled and tested 
(MT-328 @ $159.50) 

• With 32K RAM assembled and tested 
(MT-32C @ $199.50) 

Available from Microtek or your nearest 
computer dealer. 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
TWX 910-335-1269 
Outside California 
call toll free: 800-854-1081 

• TRS-80 is th e Registered Trademark of Rad io Shack, Div . Tandy Corp . 
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However, a problem occurs when, 
for example, two lines of different 
colors intersect. Because a character 
cannot be two colors at the same 
time, the algorithm used by the com­
puter gives the most recently plotted 
points precedence. Any cells within 
the same character space that are 
already "on" are changed to the new 
color. Thus, an adjacent pair of hori­
zontallines for which different colors 
are specified may be displayed in 
either the same or different colors, 
depending on whether or not they lie 
on opposite sides of a character cell 
boundary. We can show that this is a 

limitation of the software and not of 
the hardware video-controller device : 
the command OUT 63,41 (presum­
ably an output to part of the video­
controller device) fills the screen with 
adjacent horizontal lines of different 
colors. 

This also explains anomalies 2 and 
3 in photo 5. The two crosses look 
different because they intersect in dif­
ferent positions relative to cell bound­
aries. The white diagonal line changes 
width because it crosses a black 
graphics rectangle . Even though the 
black rectangle is invisible to the 
casual observer, it changes the ap-

After you play 
the Temple of Apshai, 

you can play 
Sticks and Stones for free. 

Within the 200 rooms and 
catacombs of the Temple of 
Apshai, untold treasures await 
you - the hero. All you have 
to do is elude, outsmart and 
outwit the beasts, monsters 
and demons lurking in the 
dark labyrinth. Spend minutes 
or hours on this role-playing 
fantasy - the boldest computer 
game in our DunjonquesFM 

series. 
Now, when you order the 

"Temple of Apshai;' you get the 
"Sticks & Stones" board game 

Automated Simulations, Deportment BY 
p,o, Box 4247, 1988 Leghorn Street 
MountainView, Colifornia 94040 

for no extra charge. In fact, if 
you're not satisfied with the 
"Temple of Apshai;' you can 
return it within 10 days and still 
keep "Sticks & Stones!" 

But don't wait, this special 
offer is limited. (We'll also send 
you a catalog outlining our 
.. other exciting com­
~ putergames). 

I 
I 
I 
I Please send me the "Temple of Apshai" for: 

I Cassette ($24,95) Disk ($29,95) 

I TRS-BO o 16K, Level II o 32K TRSDOS 
I 
I 
I 
I 
I 
I 

APPLE Not available 0 4BK Applesoflln ROM 

PET 0 32K Nol available 

(Add $1 ,00 shipping and handling charge; plus 6% or 6'/2% tax for California residents,) 

I Name: ____ ~---------------------------------------------I 
I 
I Address ----------------------------------------­
r i City, State, Zip __________________________________________ _ 

I 0 Check enclosed, Charge to: 0 VISA 0 MasterCard 

I 
I Amount $- ---- # _________________ Expiration date' ____ _ 

I 
I Or charge by phone: (800) 824-7888, operator 861, In California: (800) 852-7777, operator 861 , 
I If you prefer, call these numbers for a IIsl of the computer stares near you, J L ___________________________________________ J 

88 January 1981 © BITE Publications (nc Circle 50 on inquiry card. 

pearance of the intersecting diagonal 
line: every cell in each character space 
changes to white. 

This alternative graphics-character 
set is selected with one of the bits in 
the attribute byte, This implies that 
the user can also "run out of 
graphics" on a horizontal line. This is 
what happens in anomalies 4 and 5 
(bottom and far right of photo 5) . 
The default attribute byte happens to 
specify text mode. Hence the remain­
ing characters on the line are dis­
played as their text equivalents. 

It is unclear why the designers 
chose this display approach, par­
ticularly since a full character- and 
attribute-mapped display would have 
required only 4 K bytes of memory 
instead of 3 K bytes. But even though 
this implementation imposes some re­
strictions on the types of displays that 
can be generated, it also provides an 
interesting capability which, to our 
knowledge, is not found on any other 
personal computer. 

This capability is a consequence of 
the fact that the attributes of a char­
acter on the screen are specified in­
directly . That is, each character is 
identified with a field number which 
in turn is associated with an attribute 
byte. Thus, by a direct POKE into 
memory (a I-byte change), the user 
can change an attribute (specifically,. 
color) of a character or group of char­
acters (up to an entire field) without 
altering the character or field codes. 
This allows a sophisticated method of 
animation called color table anima­
tion in which the user first prints a 
number of images in different fields 
on the screen, then changes the color 
of the fields to make each image ap­
pear in succession . As an example, we 
have written a BASIC program which 
animates a large flying saucer flying 
amidst a field of stars at 20 images per 
second . This is very fast for an inter­
pretive BASIC animation . 

Summary 
The PC-800l appears to be an at­

tractive, well-planned, and well­
made personal computer. The graph­
ics , though somewhat rudimentary, 
are more than adequate for charting, 
graphing, and business applications, 
and they can do a creditable job on 
many games as well. Most people 
who have seen our PC-800l feel that, 
if it were sold in this country, it 
would provide strong 'competition for 
any of the color-based home com­
puters currently being sold .• 
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Technical Forum 

SC/MP Instruction Set SUllllllary 
Professor Walter E Burton Jr 

Electrical Engineering Technology Department 
Southern Technical Institute 

Marietta GA 30060 

Cfl 
c 
.2 
U 
2 
C;; 
c -
Ql 

If you hand-assemble or debug programs for National 
Semiconductor's SC / MP processor, here is a simplified 
instruction-set summary to speed you on your way. 
Table 1 contains the hexadecimal codes, the standard 
SC / MP mnemonics, and the SC /MP addressing modes . 

Hexadecimal codes are separated into the high-order 
digits, which are in the left-hand column, and the low­
order digits, which are in the top row. Mnemonics are 
located within the table . The abbreviation PTR refers to 

-
CIl 
E 

Low Hexadecima l Dig it .r:.·U~ 
OlQlOl 
.- '0'-
ICIlO 

x 
Ql 0 1 2 3 4 5 6 I 

0 HALT XAE CCL SCL DINT lEN CSA 
1 

2 

3 XPAL XPAL XPAL XPAL XPAH XPAH XPAH 
4 LDE 

>- 5 ANE 
Q) 

d> 6 XRE 
c 
0 7 ADE 

Cfl 8 
c 

9 JMP JMP JMP JMP JP JP JP .2 
U A 
2 
C;; B 
c -
Ql 

C LD LD LD LD LDI LD LD 
>- D 
Q) 

AND AND AND AND ANI AND AND 
6 E XOR XOR XOR XOR XRI XOR XOR 
:;: 

F f- ADD ADD ADD ADD ADI ADD ADD 

PTR 0 1 2 3 0 1 2 

Cfl Ql '0 Ql '0 
Cfl Ql .~ Ql rn Ql 
Ql'O rn x x 
~ 0 Ql '0 Ql 
:g:::E (j) '0 Ql '0 

C E c 
<{ a: -

0 E 6 
a. - -; 

<{ 

the four SC /MP pointer registers 0 thru 3. The register 
numbers are associated with the related instructions in 
the same column in table 1. 

Different addressing modes associated with two-byte 
instructions are located along the bottom of the table. 
Blanks identify areas of illegal code . 

As a reference I used the SCI MP Technical Descrip­
tion, Publication Number 4200079B (Santa Clara CA: 
National Semiconductor Corporation) .• 

7 8 9 A B C D E F 

CAS NOP 
SIO SR SRL RR RRL 

XPAH XPPC XPPC XPPC XPPC 

ORE 
DAE 
CAE 

DLY 
JP JZ JZ JZ JZ JNZ JNZ JNZ JNZ 

ILD ILD ILD ILD 
DLD DLD DLD DLD 

LD ST ST ST ST ST ST ST 
AND OR OR OR OR ORI OR OR OR 
XO R DAD DAD DAD DAD DAI DAD DAD DAD 
ADD CAD CAD CAD CAD CAl CAD CAD CAD 

3 0 1 2 3 0 1 2 3 

Ql '0 Ql '0 
.~ Ql 

.~ Ql 

rn x x 
Ql '0 Ql 

Ql '0 Ql '0 
c E c a: -

0 E .8 a. - ::J 
<{ 

Table 1: Instruction set summary for National Semiconductor's SCI MP processor. 
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ppla computar 
Authorized Dealer 

ACCESSORY SPECIALS 
DISK II DRIVE (add-onl . . ..... . ... ... ..... 425 
D.C. HAYES MICROMODEM II . . . . ....... 319 
GRAPHICS TABLET . .. . ... .. ..... .. ...... 655 
INTEGER BASIC OR APPLESOFT II 

firmware card ....... .. ........ . . . .. . .. . 149 
SILENTYPE PRINTER with Interface card .. 515 

CHRISTMAS 
SUPER 
SALE 

APPLE II ACCESSORIES APPLE II SOFTWARE 
CENTRONICS PRINTER 

Int. ca rd .................. 185 
PARALLEL PRINTER Int. cardl45 
COMMUNICATION CARD 

w /conn. cable . .. . . .. 185 
HI·SPEED SERIAL Int. card .. 145 
DAN PAYMAR lower case kit . 55 
MICROWORKS DS ·65 

DIGISECTOR .......... .. .. 339 
LAZER lower case adapter .... 50 
SSM AIO SERIALI 

PARALLEL kit ... . ........ 155 
SSM AIO assembled & testedl90 
SYMTEC LIGHT PEN SYSTEM215 
SYMTEC SUPER SOUND 

GENERATOR . . . .. . ... .. . 225 
SVA 8 INCH DISK 

CONTROLLER CARD ...... 335 
VERSA WRITER 

DIGITIZER SYSTEM .... . . 215 
VIDEX VIDEOTERM 

80 COLUMN CARD ........ 315 
VJDEX VIDEOTERM 

w /graphics ROM .......... 335 
LOBO DISK DRIVE ONLY ... 385 
LOBO DRIVE 
w /cont. & DOS 3.3 . .. . .... 499 
GPIB IEEE-488 (1978) Int. .... 259 
ARITHMETIC PROCESSOR 

CARD ..... .. .. .. ... 335 
SPEECHLINK 2000 

(64 Word Vocab .1. . . 215 

M&R SUP-R-MOD 
TV MODULATOR .......... 30 

CORVUS 10 MEGABYTE HARD 
DISK DRIVE SYSTEM 
w /pwr supply ............ 4395 

CORVUS CONSTELLATION .. 595 
16K MEMORY UPGRADE KIT 
(TRS-80. APPLE II , 
SORCERER . . ... 60 
ABT NUMERIC INPUT KEYPAD 

(spec ify old or new kybrdl. 115 
ALF MUSIC SYNTHISIZER .. . 235 
BRIGHTPEN L1GHTPEN ...... 32 
M&R SUPER-TERMINAL 

80 COLUMN CARD... . . 335 
SMARTERM 80 COL ........ 335 

Mountain Computer 
APPLE CLOCK/CALENDAR 

card . . . ......... 225 
SUPERTALKER SD200 SPEECH 
~YNTHISIZER SySTEM .... 245 

ROM PLUS w /kybrd filter .... 165 
INTAOLlX-l0 BSR REMOTE 

CONTROL SYSTEM ... . ... 245 
INTROLlX-l0 controll er 

card only . . . . . . . . 165 
ROMWRITER SYSTEM ... 155 
MUSIC SYSTEM 

(16 voices/stereo I. . . . .. 465 
A /D-D/A 16 CHANNELS . . ... 319 
EXPANSION CHASSIS 

(8 slots). _ .. .. . 555 

VISICALC .. . ... 120 
CCADATA 
MANAGEMENT. 85 

THE CONTROLLER General 
Business System ....... 519 

THE CASHIER Retail Manage­
m Ant & Inventory system 199 

APPLEWRITER Word 
Processor. . . . . .... 65 

APPLE POST MAILING 
List system . . . . . . . 45 

DOW JONES PORTFOLIO 
EVALUATOR . 45 

APPLE CONTRIBUTED 
Volumes 1-5 w /manuals .. 30 

·DESKTOP/PLAN by DESKTOP 
COMPUTERS . . .... 85 

APPLEBUG ASSEMBLER/ 
DISASSEMBLER. . . ..... 75 
APPLE DOS TOOL KIT .... . 65 
PIMS Personal Information 

Management System .... 23 
ADVENTURE by 

MICROSOFT. . . .. 27 
SUB-LOGIC FS-l 

Flight Simulator . ...... . . 34 
SARGON II Chess 

by HAYDEN (Cass. ) . ... . . 27 
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FORTRAN ...... 165 
DOS 3.3 ......... 49 
APPLE PLOT .... 60 
TAX PLANNER .. ..... . 65 
SARGON II Chess 

on Diskette ............. 32 
TRILOGYOFGAMES ...... 27 
SPACE GAME ALBUM . ... . 38 
SPACE INVADER (Cass.I ... 18 
SPACE INVADER (Disk.) ... 23 
SYBEX APPLE-80 

8080 Simulator. . . . 17 
FORTH II by PROGRAMMA 

SOFTWARE ........ . .. . . 45 
SINGLE DISK COpy 

ROUTINES ... .. . . . .. ... . 17 
APPLEBUG DEBUGGER . . . 27 
APPLESOFT UTILITY PRO-

GRAMS BY HAyDEN .... 27 
The CORRESPONDENT ... 35 
ASTEROIDS IN SPACE .... 19 
HEAD-ON.. . ... .. 25 
3-D ANIMATION PACK .... 53 
BATTLESHIP 

COMMANDER ..... . .... 23 
FASTGAMMON ......... . . 26 
STAR CRUiSER . .......... 24 
TRANQUILITY BASE . . . ... 24 

More software available 
Please write us for a list. 



16.32K & 48K VERSIONS AVAILABLE 
5 ·100 EXPANSION UNIT . . 375 
WORD PROCESSING PAC . . . . 179 
DEVELOPMENT PAC . . ... 89 

PMC-80 

THE TRS-80 'WORK-ALIKE' 

16K LEVEL II ONLY $579 
Completely compatible with Aadio Shack TA S·SO 
Level II softwa re and peripheral s. Features include: 
Level II Basic , Video & eh. 3 TV output. Built 
in Cassene, 40 pin interlace conn., 16K User RA M 
" emory, Expandable to 4BK. 

on~1095 
WATANABE MIPLOT 

for more info lease call or write 

16K FOR $799 
ATARI800 

PERSONAL COMPUTER SYSTEM 

400 COMPUTER . . .. 479 

820 PRINTER 140 coLI. . . . . .. . . . . .. ... .. . 459 
810 DISK DRiVE .................. .. ...... 559 

410 PROGRAM RECORDER.. . ...... 59 

815 DUAL DISK DRIVE . . 1199 

822 THERMAL PRINTER 140 col.l . . .. 369 

825 PRINTER ISO col. imp.I . . 795 

850 INTERFACE MODULE . . .. 175 

ATARI 16K RAM MODULE . .. .. .... . .. .. 155 

LIGHT PEN . . .... ... .. .. . . 65 

ACOUSTIC MODEM (CAT!. ..... . . .. . ... . . . . . 169 

COMPUTER CHESS . . .. . 35 
SPACE INVADERS . . ... 19 

STAR RAIDERS . . . ... . .. .... . .... 49 
SUPER BREAKOUT . . ...... 35 

3·0 TlC·TAC·TOE . . ... 35 

VIDEO EASEL . . . . . . . . . . . . . . .... . ... . 35 

MUSIC COMPOSER. ....... 49 

. 129 

LEEDEX VIDEO 100 ..... . .. . ...... 139 
SANYO 9 " B&W .. ............. .. 165 
SANYO 12" B&W .... . , . .. .. . .. . . 255 
PANACOlOR 10" COLOR .. ..• ... 329 
NEC 12" HI - RES COLOR ....... . . 875 
NEC 12" LO-RES COLOR ... . .... . 399 
NEC 12" GREEN PHOSPHER(P311 .. 239 
TELEVIDEO 912B&C .. . ..... . ..... 698 
TELEVIDEO 920B & c . ....... .... 745 

C4PMF ·1699 

SPACE INVADERS . 

SARGON II. . 

FORTH .. 

OS 65-0 V3.3 . 

MOMS PLANNER ........... .. 

GRAPHICS I. . 

DAC I. . 

ASSEMBLERIEDITOR . 

EXTENDED MONITOR . 

CIP 
MOD II 

·449 

Cassetta Di,k 

... 19. 29 
..... 30.... 35 
.. N/A69 

... N/A .. 79 

. . N/A .. 100 

N/A . 35 
. N/A .... 45 
.. 40 . N/A 
. 20 ... N/A 

N/A . . 450 

ANADEX DP·8000 . . ...... 775 
ANADEX Dp·9500 . ... ...... .. .. .. 1350 

BASE 2 .... . ....... 649 
CENTRONICS 737 . . . . . . . . . . . . . . .... 825 
PAPER TIGER IDS-460 w lgr.phics . 1195 

PAPER TIGER IDS-440 w lgr.phics . " 895 
NEC SPINWRITER. . .......... . ...... 2550 
TRENDCOM 200 . . . . . . . . . . .. . . .... 519 

SILENTYPE Wllnt............. .. . . ... 515 

EPSON TX·SO w lgr.phics . . ....... 729 
EPSON MX·SO 132 col . . . .. ...... . ... 620 
aUME SPRINT 5 . ............ . . ... 2550 

ORDERING INFORMATION: Phone Orders Invited uSing I service charge of 200. 
AE credit card serVice charge 01 5 '10 Mall orders may send charge card number (Include explrallon date) cashiers check . money order or personal check (allow 10 
business days to ctear) Please Include a telephone number with all orders Foreign orders (excluding MIlitary PO s) add t GOo for shipping all funds must be In US 
dollars (le iters o f credl l permitted) . Shipping. Handling and Insurance In US add 3°0 (minimum $4 00) California residen ts add 6°0 sales lax Our low margins prohibit 
us to send COO or on purchase orders or open account (please send for written Quotation) All equipment IS subject to price change and availability EQuipment 
IS new alld complete wi th the manufacturer warranty We do nol guarantee merchanllblhly 01 products sold All returned equipment IS subject to a 15 0 o restocking fee 
We ship most orders Within 2 days 
WE ARE A MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE. RET AIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

PLEASE SEND ORDERS TO: 

CONSUMER 
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Systeln Revie., 

The Sinclair Research ZX80 
John C McCallum, Department of Computer Science 

. York University, 4700 Keele St 
Downsview, Ontario, M3J IP3 Canada 

The new ZX80 microcomputer from Sinclair Research 
Ltd is a remarkable device. Although first announced to 
the North American public in February, 1980, the 
microcomputer did not become available until the fall. 
During the wait, the price has dropped from the expected 
$245 to just under $200. Because of this, the ZX80 is being 

_At a Glance ________ ~ 

Name 
Sinclair ZX80 

Manufacturer 
Sinclair Research Ltd 
475 Main St 
POB 3027 
Wallingford CT 06492 
(617) 367-1988 

Price 
$199.95 

Dimensions 
15.9 by 20.8 by 3.7 cm 
(61/ 2 by 81/ 2 by 11/ 2 
inches) 

Processor 
Z80A, 8-bit 

System clock frequency 
3.25 MHz 

Memory 
1 K-byte static memory, 
4 K-byte system ROM 
(includes BASIC inter­
preter) 

Mass storage 
Uses standard cassette 
recorder (not included) 
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Other hardware features 
Forty-key pressure­
sensitive keyboard; built­
in RF (radio-frequency) 
modulator (for channel 
2); creates video display 
of 24 lines of 32 
characters each; includes 
AC adapter, cables to 
cassette recorder 

Software 
4 K-byte system ROM, 
which includes a BASIC 
interpreter and necessary 
internal software 

Options 
8 K-byte BASIC module 
and 16 K-byte program­
mable memory module 
(see "New Sinclair 
Modules" text box for 
details) 

Comments 
Contains introductory 
BASIC book, A Course 
in BASIC Programming, 
128 pages, 20 by 14 cm 
(8% by 5% inches) 

widely advertised as the first personal computer for 
under $200. 

The ZX80, shown in photo 1, is a new design from 
Clive Sinclair, a well-known British electronics in­
novator. Sinclair is best known for his previous products: 
a miniature television, low-cost calculator and digital 
watch kits, and miniature stereo components . All of his 
products have stressed small size, low cost, and high­
quality operation-usually at the expense of packaging. 
The same is true of the ZX80. 

Can it be any good if it sells for under $200? This is a 
reasonable question, but the question that is most impor­
tant when buying a computer is, 'Will it do the job I want 
it to do?" The only way to tell is to look at its features in 
some detail. In order to design a very low-cost computer, 
some features had to be cut. However, the new features 
that have been added are rather impressive. The good 
features include low price, small size, high micropro­
cessor speed, ease of program entry, and real-time BASIC 
syntax checking. 

The price of $199.95 includes the assembled computer, 
an AC (alternating current) power adapter, a cable to 
connect the ZX80 to a standard television set (channel 2), 
connectors for a cassette recorder, and a well-written 
book on programming in BASIC for the ZX80. For those 
interested in building kits, a kit version is available. 
However, you will not save money by doing so, and the 
kit involves some steps that are rather involved for an in­
experienced kit builder. 

The ZX80 is small. The actual dimensions are 15.9 by 
20.8 by 3.5 cm (61/z by 81/2 by 11/2 inches), or about the 
size of a hardcover book. It is not the smallest personal 
computer-the new pocket computers from Sharp, Pana­
sonic, Quasar, and Radio Shack have that honor. Also, 
because the ZX80 has to be attached to its AC adapter 
and a television set to work, some of its size advantage is 
lost. 

As part of this evaluation, several benchmark pro­
grams were run in BASIC to compare the ZX80 to other 
personal computers. Although the ZX80 is not as fast as 
advertisements imply, it does run faster than many other 
personal computers, including the Radio Shack TRS-80 
Modell. 



How far from the truth is the 
adage that says "What you 
don't know won't hurt you ." 

Systems II is designed to 
give you the advantage. Its up­
dated methods and program­
ming procedures will take you 
out of the "pencil pushing" age 
and into "today's technology" . 
The Reasons For Systems II 

The number one reason 
is dependability. 

At Applewest Inc. we have 
put the system through its 
paces. However no matter how 
much "in-house" testing is 
done the true test comes from 
the end user - like yourself. 
We listened to our customers 
and we learned. 
Here Is What We Found Out 

The small businessman 
wants big performance from 
his micro system, not micro 
performance. He wants com­
plete documentation that is 
easy to use. He wants com­
plete flexibility to grow into a 

UWhat You Don't Know 
Won't Hurt You". Couldn't Be 

Further From The Truth 
When It Comes To Running Your 

Own Business. 

more advanced system. He 
wants the availability of addi­
tional programs so he won't be 
boxed in. Last, but not least, he 
wants support for any pro­
blems he may have. 
Here Is How We Responded 

To expand the performance 
of the already super Apple II, 
the KSAM (keyed sequential ac­
cess method) was developed 
for fast access to any record 
on file, giving performance that 
even larger systems find hard 
to beat. 

Our documentation is the 
most complete of any on the 
market. Our Operations Manual 
explains in depth the use of 
each module in the system, but 
we didn't stop there. 

A Lesson Manual / User's 
Guide was developed 
taking the user through 
the system in a format­
ted, learning process. 

SYSTEMS II is avail­
able on five and one quarter 

diskettes, standard eight inch 
disk or a ten megabyte hard 
disk. Programs are continuous­
ly being developed to expand 
the usability of our system. 

See your local dealer today. 
If he doesn't have SYSTEM II 
have him give us a call. 
Systems II - Apple II - And You 
Moving Your Business Forward 
Faster. 
2455 s.w. 4th Ave., Suite 2, Ontario, Oregon 97914 
(503) 881-1147 

Apple Ills a trademarll of Apple Computers 



High 
Technology 
Have you heard? 
The Cashier* has been 
promoted to 
The Store Managel 
The Cashier has so much more to offer 
than its name impties that we decided to 
give it a new name. This va tuable software 
package ca n save time and inc rease profits 
fo r small business owners by providing 
• real-time inven tory con tro l 
• poin t-of-sale functions 
• customer & ve ndor address lists and 

mail ing labels 
• info rmati ve managemen t report s 
• up-to-the-minute sales monito ring 
• invo ices , quotations, & pack ing sli ps 
• purchase orders & receiving reports 
• daily, monthly, and year-to-date sales totals 
• physica l inventory checklists 
• and much, much more. 
But what ca n you call a softwa re package 
fo r the Apple 11 * that does so much? You 
might ca ll it 'remarkable'. we ca ll it 

The Store Manager 

High 
Technology, Inc. 
PO Box B-14665 
800 1 N. Classen Blvd . 

Drop by your local 
co mpu ter sto re and 

see what The 
Store Manager 

can do 
for you 

Oklahoma City, Oklahoma 73 11 3 
405 840-9900 

• Apple II and The Cashier are Irade names 01 Apple Com puler Inc. 
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Photo 1: A photograph of the ZXBO in operation . The 
homemade power supply gives an indication of the sma!lsize of 
the computer. At the bottom of the television set, a BASIC line 
is being edited. 

The ZXBO also has a few software features that are 
useful. The single-keystroke keywords mean that, instead 
of typing a whole word, you have to type only a single 
character on the keyboard. This can cause some confu­
sion at first, and it takes some time to remember not to 
type the whole word. But it does speed up the typing pro­
cess when entering a program. Because the keywords are 
stored in 1 byte each, you save memory space that can be 
used for extra program storage. 

Another BASIC feature that I found impressive is the 
syntax checking of the program as you type it in . I have 
always been disappointed that most other versions of 
BASIC do not do this. The ZXBO actually prompts you 
with the type of input it is looking for-a keyword, a 
literal, a string, or a number. If you enter an illegal state­
ment, it indicates where the statement is wrong and will 
not let you enter that statement into the program. It also 
does a similar check on input data requested by a running 
BASIC program. In fact, it allows you to enter simple ex­
pressions for numeric input and calculates the value while 
reading the value into the program; a very nice feature . 

At $200, though, everything cannot be optimum. 
There are objectionable features too. The most annoying 
or limiting features of the ZXBO are its small memory 
size, screen blanking during program execution, its 
limited BASIC, and its keyboard . 

The ZXBO comes with 1 K bytes of programmable 
static memory, although a memory-expansion board 
allowing 16 K bytes of memory is expected soon (see text 
box). Th~se 1024 bytes of memory are shared by system 
variables, your BASIC program, the program variables, 
working space, the video-display memory and the stack . 
Although the space is used very efficiently, 1 K by tes of 
memory do not store a large program, no matter how 
efficiently it is squeezed. 

Perhaps the most limiting characteristic of the ZXBO is 
the screen-blanking behavior . When the ZXBO is ex­
ecuting a program, the TV screen goes black . This hap­
pens because the processor is used to control the display 
as well as to do the processing, and the design decision 
was made to have the processor devote its time to only 
one of these. The effect of this trade-off is to increase pro-
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With so many matrix printers on the minket today, it may seem 
tough to find exactly the right one for your application. 80me 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability . But no 
printer offers all the features you need .. . until now. 
The 08180 matrix printer provides the total package of perfor­
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 08180 is a real work­
horse designed to handle your most demanding printer require­
ments. And pricing on the 08180 is hundreds of dollars below 
competitive units. 
High Speed Printing - Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 I pm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention-a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
08180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 

and many other features may be programmed and stored from the 
keypad When your system is powered down, the format is retained 
in mem0ry. The 08180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc .... it's all stored in the memory. If you need to recon­
figure for another application, simply load a new format into the 
memory. 
Communications Versatillty- The 08180 offers three interfaces 
including R8232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1 K buffer and X-on, X-off hand­
shaking ensure optimum throughput. 
Forms Handling Flexibility - Adjustable tractors accommodate 
forms from 3"-15". The adjustable head can print 6-part forms 
crisply and clearly making the 08180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 
If you would like more information on how the 08180's low-cost 
total printer package can fill your application, give us a call at 
Oatasouth. The 08180 is available for 30-day delivery from our 
sales/ service distributors throughout the U.8. 

data@@M1tGD 
computer corporation 

4740 Dwight Evans Road. Charlotte North Caro ' 



2a 

2b 

Photo 2: The character set of the ZXBO computer. Photo 2a 
shows a program that will list all 256 characters used by the 
ZXBO. Photo 2b shows the character set produced by the pro­
gram; note that some characters are expanded to multiletter 
keywords and that undefined codes are represented by a ques­
tion mark. 

Photo 3: Editing on the ZXBO. The cursor (at line 510 at the top 
of the screen) can be moved via arrow keys to different lines of 
the program. When the Edit key is pressed, the line being 
pointed to is copied at the bottom of the screen, where it can be 
edited. The cursor on the bottom line can be moved right and 
left ; characters can be deleted or inserted at the current cursor 
position . When the Newline key is pressed, changes made in this 
line are added to the existing program. 
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cessing speed at the expense of limiting the interactive 
quality of the ZX80. It is not going to have the same types 
of games as the Commodore PET or the Apple II com­
puters . However, when performing long calculations on 
the ZX80, it is easy to tell when the program ends-the 
room bursts into light! 

The limited features of ZX80 BASIC are also 
frustrating. This is a result of the limited amount (4 K 
bytes) of ROM (read-only memory) available. This mem­
ory contains the software used for the BASIC interpreter, 
for the character generator for the TV display, for de­
coding the keyboard, and for cassette reading and writ­
ing. This squeeze results in many useful BASIC functions 
being omitted. 

When dealing with strings, for example, you can break 
up a string using two functions: CODE gives the ASCII 
(American Standard Code for Information Interchange) 
equivalent of the first character of the string; the TL$ 
(tail) function returns a string containing all but the first 
character of the string. As an example of functions left 
out, you cannot put two strings together (no concatenate 
operation or function exists). However, Sinclair intends 
to bring out an optional 8 K-byte floating-point BASIC 
on a single ROM. With more than double the space to 
work with, it should be a very rich and impressive 
language . 

The last feature that I find annoying is the keyboard. It 
works-but @"#$. It is a touch-sensitive key­
board-smooth, washable, indestructible. But it is dif­
ficult to keep your fingers positioned properly on the 
keys, particularly on the shift key, without inadvertently 
pressing an extra key or two. The hardest keys to use are 
the cursor controls and the rubout keys (both are shifted 
characters). I always seem to end up with zeros where I 
want to remove a character (rubout is shift-zero). Re­
member, though, that some people pay more for a key­
board than this entire computer costs. This was a very 
wise place to save money on the design . 

Some Technical Details 
The ZX80 microcomputer uses a very efficient design 

with a total of only twenty-two standard integrated cir­
cuits , including the voltage regulator. The main pro­
cessor is a Z80A processor running at a speed of about 
3.2 MHz. The programmable memory is a pair of 4 K-bit 
static memory devices . The ROM is a single 4 K-byte 
part that includes both the BASIC interpreter and the 
other functions listed above . 

The operation of the ZX80 is-so far as I understand 
it-quite complicated because it works on a mix of hard­
ware and software. The overall concept is that the refresh 
counter of the ZBO is used to control the generation of the 
lines of the video display, producing dots on the TV 
screen at twice the frequency of the processor clock. The 
keyboard is scanned under software control as I/O (in­
put/ output) port number 1, a port that is also shared by 
the cassette input circuitry. The cassette output signal is 
the same as the video synchronization signal; it is also 
under software control. It is an interesting design, but 
you will need to study the ZX80 ROM carefully before 
you can really understand it. 

The character set is also a little strange. The keywords 
that are entered with single strokes are stored as single 
tokens and are expanded when displayed. Photo 2 shows 



CALL TOLL FREE 1-800-528-1054 
ATARI 
800 (16K) .... ....... .. . .. $775 
400 . ......... ... .. ...... $440 
810 Disk Drive . ..... . ...... $520 
825 Printer .............. . $750 
850 Interface . ........ . ... . $160 
16K Memory . .. .. ... ..... $11 0 
410 Recorder . ..... . ... . . . .... . $ 70 
830 Modern ................... $145 
Star Raiders .............. $ 45 
Software ....... .. .... From $ 10 

Special 32K 800 System 
800 w/32K. recorder 
star raiders, joystick .. ........ $970 

MODEMS 
Lexicon 

LEX-II ................. $115 
Novation 

CAT .. .. . . ....... .. ... $150 
D-CAT ..... ............ $160 

MONITORS 
APF - 9" Monitor .. .. .. ..... $123 
Sanyo - 9" Monitor .... .. . .. $147 
VIDEO TERMINALS 
Hazeltine 

1500 .............. . ... $848 
1420 ... ...•........... $795 

Soroc 
10120 ........ . ........ $693 
10140 .. . .... .. .... ... $1099 

Televideo 
912 B ..........•....... . $724 
912 C .... ... . ... ... . .. $724 
920 B . .... . . .... .. .. .. . $773 
920 C ......... . .... . .. $773 

Zenith - Z - 19 ....... .... .. $789 
PRINTERS 
Centronics 

730 Seria l ........ .... . . $650 
730 Parallel ............. $598 
737 Serial .............. $854 
737 Parallel . . ........... $765 

Diablo 
1640 630 . . . . . . . . . . . . . . $2400 
1650 ................... Call 

Epson-MX-80 ... ........... Call 
NEC 

55 10 ................... Call 
5520 . .......... . ....... Call 

Okidata - Micro line 80 ....... $524 
Oume 

5/45 . .. ....... ..... . .. . Call 
5/ 55 .......•.. . ....... . Call 

Teletype 
Model 40 ....... .... ... .. Call 
Model 43 w/ Pinfeed .. .... $1005 

Texas Instruments 
810 Basic ... ' ..... . ..... $1516 
810 Loaded ..... . ..... . $1739 
820 KSR Basic ...... . . ' .. $1732 
820 KSR Package ....... $1916 

Circle 56 on inquiry card. 

COMPUTERS 
Altos .......... ..... . .... Call 
Dynabyte . .... .. . .... . ..... Call 
Northstar 

HRZ 11-32K 0 (Assm) . .... $2300 
HRZ 11-32K 0 (Assm) .... . $2665 

Zenith 
Z-8948K ........... . .. $2210 

I h,lhlllilllllllllll lll lll ll l 11 /111111111111111111111\\\\\\ \ 

; 'H~~8QQ_.1 1 

~ 
.... ~ .:11..:;;' = 
~~ 4- ......... .L .... ..,., .. .A. L !t: ~ _ 

- _ -'l. ... Q. .~ .4. .... . J. i.. .J;. .~ '!I:.~" 

- _ .a: 11.. c .JI . .. .It. .Ii. l' 1 l' ... -

- "0 - ---

"'--BUY, SELL, TRADE --.. 
Experienced Equipments 

Soroc 10 120 . . $500 Centronics 779 $600 
TI 810 Basic . . $1200 Centronics 730 $450 
TVI 912 . . .. ... $550 Teletype 40 $3400 NEW 
TVI 920 . ...... $600 Com print .... . $400 
Oume . .. .. .. .. Call Z-89 ... . . .. . . . Call 
Diablo ........ Call Sanyo15"Monitor $195 

DISKETTES 
BASF 

5 '1< -0 Sector S IS DI D 
5 '1. - 10 Sector S IS DI D 
5'/. -10 Sector DIS DI D 

Pri ces reflect 3% cash discount. Produc t shipped 
(Oty 10) $33 in factory carto ns with manufactures warranty. Add 
(Oty 10) $33 2%, a minimum of $5 , for shipping and handlin g. 

Memorex 
5 '1.-10 Sector S I S DI D 

Dysan 
5 v.. -10 Sector S IS DI D 
5 v.. -1 0 Sector DIS DI D 

Scotch 

(Oty 10) $37 

(Oty 10) $27 

(Oty 10) $37 
(Oty 10) $42 

(Oty 100) $275 

~PUTER WAREHOUSE II 
2222 E.lndian School Rd .• Phoenix, Arizona 85016 

(602) 954-6109 5 '1, -0 , 10, 16 Sector 
8"-0,32 Sector (Oty 100) $275 Store Hours:Tues.-Friday 10-6 MST Saturday 10-5 MST 
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a program for generating all 256 codes . 
The high quality of the black-and-white display can be 

seen in the photograph of the TV screen, which is a stan­
dard 12-inch color TV set (see photo 2b). The question 
marks are undefined codes, and the keywords (which are 
spelled out) are fairly obvious. The graphics characters 
allow a limited 46- by 64-pixel graphics resolution. 
However, since the ZX80 is not primarily designed for in­
teractive graphics applications, the existing resolution on 
the ZX80 should be sufficient. 

Software Features 
The ZX80 system is excellent for learning introductory 

programming concepts . This is in large part due to the 
immediate feedback about errors. For the student at the 
introductory level, the limited features of the language 
are useful in preventing confusion; compare this with the 
extreme detail taken to describe some complicated ver­
sions of BASIC. When you are ready to progress at a 
later time, the expanded version of BASIC will be 
available . 

ZX80 BASIC not only prevents you from making syn­
tax errors, but it also prompts you with a cursor that tells 
you what it is expecting-a keyw ord (denoted by a K in­
side the square cursor) a literal (denoted by an L) , or a 
numeric literal (denoted by an LS). When a program is 
expecting string input, it puts the cursor between quotes, 
then expands the quotes as you enter the text. With the 
ZX80, you never get the string errors during data entry 
that are so common with other personal computers. 

The method of editing programs is also well planned. 
A cursor, controlled by the t and j cursor keys, is used to 

the electric pencil II ™ 

£~ for the TRS-80 Mod~i"ii:""Computer 
'~~'I 

u~,~ 
Tre Electric Pencil is Q Cnoracler Oriented Word Processing 

System. This means IMI lext is m lered as (] C1:ln t ;nUOtJ~ s ir ing 
of chaoclers md is manipulated os such. Thi s a llows the user 
enormous fr eedom md ease in the movement md kond ling of 
lexl. Since lines are not delineated, my number of char­
acters, words, tines or porogrophs moy be irucrlt.-d or deleTed 
anywhere in the text. The Cflfirely of the lelll shifts md 
opens up Of closes as needed in full view of the lJSet. Car­
riage returns a'> well as word hyphenal ioo ore not required 
since each' line o f Ic)(1 is formoll ed aU Tomatically. 

As lex! is typed <Tld the end of a sc rccn line is reached, 0 
partially comple ted word is shifted to the beginning of the 
foll owing line. Whenever text is inserted or deleted, existing 
text is pushed oown IX pulled up in a wrap around foshion. 
Eve r ything appears IYI the video display screen as it occurs 
thereby e liminating eny guesswork. Text mol' ~ reviewed a t 
will by var iable speed IX poge-ot-o-lime scrolling both in the 
forward md reverse directions. 8y using the SL'Ofch or the 
sea rch md replace func tiOl'l, My stri ng o f characters mal' be 
locuted md/or replaced with my other string o f char acters os 
desired. Specific sets 01 characters within encoded s trings 
mol' also be located. 

WIl (:," lext is printed, The Elec tri c Penci l automa ti ca lly 
in~ert s car riage returns where they ore needed. Numerous 
conbinolic.ls of Li~ Length, Page Length, Charoc ter Spacing, 
Line Spacing a'ld Page Spacing allow for any lorm to be 
hmdled. Right just ifi cat ion gives right-hand morgins that 
ore even. Pages may be numbered os well as Iil led. 

the electric pencil 
- a Prove II Wor d Prllcenrny Svslenr 

The TRSDOS versions of The Electric Pencil II are our best 
evt'r! Yoo can now type as fast os you like wi thout losing my 
chaceten. New TRSDOS features include word left, word righi , 
word dele te , oollom of page numberi ng as well as extended 
cursor contro ls for greater user fl exibilit y. BASIC file s may 
also be written m d ~mply edit ed without additic.lal sof tware. 

().x CP/M versions ere the some os we hove heen distributing 
fer several years ald allow tnc CP/M user to Lodit CP/M files 
with the oddilion of our CONVER T ut ility for IJl addi tionat 
$35.00. CONVERT is not requi red if c.l ly quick md cosy word 
processing is required. A keyboard buffer permits fast typing 
without character loss. 

CP/M TRSDOS 
Serial Diablo, NEC, Gume $ 300.00 S 350.00 
All othe r printers .... . $ 275.00 S 325.00 

The Elect ric Pencil I is st ill available for TRS-BO Model I 
user s . Although not os sophis t icated as Eleclric Penci l If, i t 
is still 011 extremely cosy 10 use end power ful word processing 
system. The so ftw are hos been desi!)"led 10 be used with both 

Features 
TRSDOS or CP/M COll1potible • Suppor ts Four Disk 
Drives' Dynamic P r int Formall ing • Diablo, NEC &. 
Dune Print Pocknges • Multi·Column Prinling • P r int 
Va lue Choi ning • Pogc-o t -a- li me Sc ro lli ng • 
Bidircc t ionnl Multispct.-d Scroll ing ' Subsystem wl lh 
P rint Value Scoreboard ' Automatic Word &. Record 
'''.mlx.,. Tolly ' Global Search &. Rcploc.· • Full Margin 
Control' End of Page Control ' Non Printing TeK! 
Com ment in g • Line &. Paragraph Indentation • 
Centering ' Underlining' Bo ldfa ce 

V/~ I -Level I ( 16K system) and Level II models of the TRS-BO. Two r--..... ..--------... 
ve-siO'lS, one for use with cassette , and one for use with disk, 
a re available en cassette. The TRS-BO disk vers ion is easily 
trans ferred to disk end is fully interactive with the READ, 
WRITE, DIR , ond KILL rout ines o f TRSDOS. 

TRC Casseue ....•.. S 100.00 
TRD Disk . . . S 150.00 
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MICHAEl SHRAYER SOFTWARE. IN C. 
1198 l os Robles Dr 

Patm Springs, CA, 92262 
(7141323·1400 

Circle 57 on inquiry card . 

point to the "current" line. When the Edit key is pressed, 
the current line moves down to the bottom of the screen 
to the program-entry line . There is always at least one 
line between the program and the text-entry line, so you 
will not get the areas confused. 

Once the line is in the program-entry area, the line is 
treated exactly like a program line that you are typing ex­
cept that the cursor is at the beginning of the statement. 
The cursor control keys - and - are used to move the 
cursor within the line . Typing anything just inserts it at 
that point in the line, and the rubout key is used to delete 
the previous character. When you are finished editing, 
just press Newline and the edited line replaces the old line 
in the program (see photo 3) . If you modify the line 
number during editing, you create a new line in the pro­
gram. This feature makes it very easy to duplicate lines in 
a program. 

The best way to describe the features of the ZX80 
BASIC language is to add to the comparison table used 
by Creative Computing in their "BASICs Comparison 
Chart" (July 1980 issue, pages 28 and 29). The major 
features of the Sinclair Research ZX80 4 K-byte BASIC 
are given in table 1. 

Performance of the ZX80 
At some time, all users become concerned about the 

speed of their computers. There is no simple way to com­
pare the speed of various personal computers without 
running actual programs. Two standard benchmarks 
have been used to compare a wide range of computers 
running BASIC. These have been run on the ZX80 to get 
a valid estimate of its speed. 

The system clock frequency of the Z80A processor is 
3.2 MHz. This compares to about 1.77 MHz for the 
Radio Shack TRS-80 Model I or to the 4 MHz of the 
TRS-80 Model II, both of which also use the Z80 as the 
main processor. A Z80 running at 2 MHz should be 

Integer va riables 

Rea l variables 
String variables 

Arrays 

Arithmetic operations 

Arithmetic operat ions 
Relational operations 

Boolean operations 

String operations 
BASIC statements 

BASIC express ions 

BASIC commands 

Graphics 

yes; names must contain letters and 
numbers only, but can be any length. 
no 
yes ; names must be one letter fol­
lowed by a dollar sign (eg : A$, B$ . ... . 
Y$ . Z$). 
integer and one·dimensional (eg: 
C(N)) only; names must be one letter 
long and are initialized to zero 
values. 
performed on 16·bit Signed integer 
values. 
+ . - , • , I , •• (exponentiation) 
= . >, <, on either st ring or integer 
argument pairs. 
NOT , AND . OR performed on cor· 
responding bits of integer arguments. 
CHR$(X), TL$(X$), STR$(X$) 
CLEAR, CLS, DIM , FOR, GOSUB. GO 
TO, HOME. IF, INPUT. LET, NEXT, 
POKE. PRINT, RANDOMIZE. REM. 
RETURN,STOP 
ABS(X), CODE(X$), PEEK(X). RND(X), 
USR(X) 
CONTINUE, EDIT, LIST, LOAD, NEW, 
RUN , SAVE 
20 graphics characters; effect ive 
resolution is 46 rows of 64 squares 
per row, plus some graphics 
characters for shading . 

Table 1: Summary of the Sinclair Research ZXBO 4 K-byte 
BASIC. 



WHYCIS COBOL 
LETS YOUR 

MICROCOMPUTER 
PERFORM LIKE A 

Now, you can use a microcomputer for 
sophisticated business applications 

.. . because now there's CIS COBOL. 
Micro Focus developed this COBOL so 
your microcomputer can run the same 
programs as a minicomputer or a 
mainframe. 

CIS COBOL is Micro Focus' Compact, 
Interacti ve , Standard COBOL which 
offers the advantages of COBOL . . . 
powetiul data structure features, English­
like language, existing programmer 
expertise ... to provide you wi th a full 
commercial language. You won't be 
restricted by size either: a 64K byte 
microcomputer will compile up to 8000 
lines of COBOL, more if the program's 
split into dynamicall y loaded modules. 

Choose a Comp-act Compiler. 
The Compact compiler runs on 32K byte 
microcomputer systems. Its powerful 
subset includes full support for random, 
indexed and sequential fil es. 

Or choose the 
Standard Compiler. 
The Standard CIS COBOL compiler 
requires a minimum 48K of user RAM. 
A super-se t of the Compact compiler, 
implementing ANSI '74 COBOL to 
Federal Low-intermediate Leve l. 

N 
The same CIS COBOL 

extensions for conversational 
working, screen control, interactive 
debugging, and special peripheral sup ­
port are in both compilers. And there are 
more reasons to consider CIS COBOL: 
• It conforms full y to the ANSI '74 stand­
ard , so programs are portable upwards 
and downwards to minis or mainframes. 
• Its interacti ve features enable main­
frame programmers to get results fast. .. 
workingon inexpensive microcomputers. 

Forms 
The FORMS utility lets you build a 
screen layout online at the CRT. Then 
it automaticall y generates COBOL 
record descriptions for inclusion in your 
program. 

Forms-2 
A superset of FORMS, it eliminates the 
need to write simple data entry and 
inquiry programs, because the programs 
can be automati call y generated from 
screen defini tions. 

Environment 
CIS COBOL products run on the 8080 
or 280 microprocessors under the CP/ M* 
operating system, and on the LSI-ll 
or PO P-ll processors under R TIL 
They are di stributed in a variety of di sk 
formats and come with a utility that 
enables you to use any make of CRT. 

OEMs 
Intel has adopted CI S COBOL and offers 
it (as iCIS- COBOL) for their Intell ec and 

Intellec II systems. Ideal 
OEM's or private label, 

S COBOL was developed 
entirely by Micro Focus. Send 

inquiries for CIS COBOL object packs 
and application vendor terms to MICRO 
FOCUS or its licensed di stributors . 
Distributor terms also available from 
MICRO FOCUS. p--------------.. 

Send me more information for: B1 
D Single Copy Users 
D Reseller and Distributor Licensing 

Name _____ ___ _ _ _ 
Title ___ _______ _ 

Com pan y _________ _ 

Address _________ _ 
City/ State ________ _ 
Zip/ Phone ________ _ 

Computer Model ______ _ 
Version of DOS ____ ___ _ 

[lJffi[flill MICRO FOCLJS™I 
Micro Focus Inc.· 1601 Ci vic Center Dri ve . I. 
Santa Clara · CA 95050· Tel: (408) 984·6961· 
Telex: 171-135 MISSION SNTA I 
U. K. Offi ce · 58 Acacia Road· St. l ohns Wood· I 
London NW8 6AG • Tel: 01 722 8843 · Telex : I 
228536 MICROF G 1._--------------' 

CIS COBOL di stributurs include: Vector GrRphic, On yx Systems. Al tos Computer Systems, Li feboat Associates. I~csem'ch rViachines. Telecomputing. M odular Business Systems. Rair, Midlectron. 
I~os l ron ics and Johnson-Laird Inc. t lntellec is a trademark of Intel Corp. "CP/ NI is a trademark of Digi tal Research Inc. 
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Benchmark 
Number 

Execution 

2 3 4 5 6 7 

Time (Seconds) 1.6 4.7 9.0 8.5 12.2 25.3 38.5 

Table 2: Execution times of BASIC benchmark programs on 
the Sinclair ZXBO. See text for details 

similar in speed to a 6502 running at 1 MHz (as used in 
the Commodore PET or the Apple II). These estimations, 
however, do not consider the efficiency of the BASIC in­
terpreter, which is often the most important speed factor. 
Thus, the execution-timing test of actual BASIC bench­
mark programs is the most important way of comparing 
the speed of various personal computers. 

The ZX80 ranked between second and third places in 
the BASIC benchmarks done for Kilobaud magazine (see 
"BASIC Timing Comparisons" by Tom Rugg and Phil 
Feldman, October 1977, page 20). It was beaten only by a 
6502 microprocessor running at 2 MHz (an Ohio Scien­
tific Challenger II running its 8 K-byte BASIC), and by a 
Z80 running at 4 MHz (Zapple 8 K-byte BASIC). For 
those interested in the actual times of the benchmark pro­
grams, they are given in table 2. 

The prime-number program used for benchmarking 
BASIC processors by Interface Age was also run (see 
"Assignment: Benchmark," by Tom Fox, June 1980, page 
130). [A similar benchmark program was given in 
'TRS-80 Performance: Evaluation by Program Timing" 
by James R Lewis, on page 84 of the March 1980 
BYTE . .. . GW] This benchmark is particularly interesting 
because it was run on several of the fastest small com­
puters, as well as on a DEC (Digital Equipment Corpora­
tion) PDP-10 computer. The program given in the Inter­
face Age article had to be modified slightly to allow for 
integer BASIC. However, the only major effect was to 
change an INT function to an integer multiply. The ex­
ecution time for the program running on the ZX80 was 

1604 seconds. Although this was not very fast compared 
with many of the computers in this benchmark, it was 
not the slowest either (the TRS-80 Model I took 1928 
seconds). The execution time was decreased to 1513 
seconds by removing the comment statements from the 
program (a 5 % increase in speed). This is a typical way of 
speeding up BASIC interpreters. 

The ZX80 might be summarized as a high-perfor­
mance, very low-cost, portable personal computer sys­
tem. It is best used for home or school use in learning the 
concepts of programming. When the memory-expansion 
and floating-point-BASIC modules become available (see 
the "New Sinclair Modules" text box), it will also be good 
for low-cost mathematical, scientific, and engineering ap­
plications. If you are looking for your own home com­
puter, the ZX80 is a good starting point.. 

New Sinclair Modules 
As this article goes to press, Sinclair Research Ltd 

has announced two new modules for the ZX80, an 
8 K-byte BASIC in ROM and a 16 K-byte program­
mable-memory module. According to an American 
representative of Sinclair Research Ltd, the pro­
grammable-memory module and a later version of the 
BASIC module currently being sold in England will 
probably be available soon on the American market. 
The prices are expected to be "under $100" for the 
16 K-byte programmable-memory module and "about 
$40" for the 8 K-byte BASIC module. The BASIC 
module will be slightly different from the one now be­
ing sold in England in that it will add printer support 
to the ZX80. 

References 
1. Davenport, Hugo. A Course in BASIC Programming-lXBO 
Operating Manual. Sinclair Research Ltd, 1980. 
2. "Personal computer looks to open up the market with an ultralow 
price. " Electronics, Volume 54, Number 4, February 14,1980, pages 
80 thru 82. 

New PASCAL-lOOrM CPU mates 
today's popular UCSD Pascal Ian· 
guage to your 5-l00 system. With 
both a Z80 processor and the Pascal 
Microengine t aboard, PASCAL·tOO 
gives you the power of software data 
structuring without sacrificing 
speed, memory space-or even your 
current Z80, 8080 and CP 1M' 
software. 

implemen­
tations 
of 
UCSD Pascal. J 

More Memory. up to 
U8K bytes of memory, plus an optional 
1M extended address feature. 

Better Performance. 
Complies with the new IEEE 
standard-PASCAL-tOO has 
upward compatibility built in. 

Dealer/ OEM inquiries 
welcomed 

In-ademark 
'Tradem'" 
JTradema~ 

Copyright © t900. 
Dig.IcompRcsurch 
Air rights reserved. 
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Greater Speed. up to 5 to 
to times faster than usual 5·100 

for complete information-fast-mail this ad or call us, 
Name ____ _________ Title 

Company _____________ Phone 

Address _ _________________ _ 

~ Slate Zip . 

~ Dlgicomp Research Terrace Hill. Ithaca NY 14850 \ (ffi7)"T7"j..-r""nn 
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Don't play games 
with your company's money. 

Our entry level computer system is the first step in 
a full range of computer products. Not the last step in 
a full range of computer games. 

We call it VIP. The Vector Intelligent Partner. And 
with a price of just $3695, you can't get more computer 
for your money. 

VIP has all the assets and none of the liabilities of 
other entry level systems. It starts off with a lot more 
disk capacity. It has the same computational power, uses 

the same software as our larger systems, and can 
be upgraded at any time. So you avoid the 
expense of new hardware and software when 
you outgrow your current system. 

You 'll be able to do low cost word processing, 
mail list sorting, database management and 

accounting. You can even do software 
development. 

VIP is perfect for salesmen, real estate 
brokers, insurance agents, small business 

owners and corporate department heads. 
Because at Vector, improving your business is the 

best way to improve our business. 
For information contact Vector, 31364 Via Colinas, 

Westlake Village, CA 91362. Or call 2l3/ 991-2302 . 

V-cCTO=I 
Economy Sized Computers ™ 
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Education Forum 

Multi-Micro Learning 
Environments: 
A Preliminary Report on the 
Solo/NET /works Project 

Dr Thomas A Dwyer, Soloworks Laboratory, 
University of Pittsburgh, Department of Computer Science, 
Pittsburgh P A 15260 

Inventive Learning 
It's a good idea to "back off" occasionally from the 

tough problems of education in the real-school world 
and spend some time thinking about what it would take 
to develop learning systems that go beyond training in 
the basics. In particular, it is valuable to contemplate the 
intricacies of some of the impressive natural-learning 
phenomena that surround us. For example, when a two­
year-old child startles her parents by speaking an adult­
sounding sentence (one recently heard was, ''No garage 
sales today-that's ridiculous") it's worth contemplating 
the significance of such a minor miracle as a key to 
understanding later cognitive developments. In a similar 
manner, when a six-year-old masters the "solution" to a 
complex system of differential equations in the eminently 
practical form of learning to ride a bicycle, we should 
spend more than a few moments asking what made such 
a remarkable conquest possible. 

An examination of these and similar examples of com­
plex human learning reveals that in addition to the intrin­
sic (and still quite mysterious) human potential for 
developing an ever expanding "life of the mind," there are 
two important external elements at work. These elements 
can be described as supportive-social and supportive­
physical environments. In the case of the loquacious two­
year-old quoted above, the supportive-social environ­
ment was the constant flow of conversation between 
parents and child as they made their rounds of local 
garage sales in search of fun bargains. The supportive­
physical environment was the set of real places that were 
visited as the child took part in the fascinating process of 
finding and acquiring some well-remembered objects, in­
cluding, of course, a few toys. 

The learning-to-ride-a-bicycle phenomenon is sup­
ported from the same two bases. The social environment 
is the neighborhood full of other kids who can handle a 
two-wheeler and the fun that is promised to anyone who 
can participate in the local rites of pedal-pushing. The 
physical environment is the pavement on which to pedal 
and of course the bicycle. When similar examples con­
nected with older students are analyzed (eg: learning to 
fly an airplane solo in 10 hours), it is evident that the 
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Photo 1: Students from a local high school learn to play N-Trek . 
The terminals being used were connected to a PDP-ll RSTS 
time-sharing system, with each terminal controlling a job 
related to a function of one starship crew member. The jobs in- . 
teracted through use of shared variables in a common segment 
of memory . 

heritage of ideas built into complex mechanisms is often a 
crucial part of supportive-learning environments. 

It was another example of such environmentally sup­
ported human learning that triggered the idea behind the 
Solo/ NET / works project. The example came out of 
something called the Soloworks project in the mid 1970s. 
The Soloworks project involved the use of computer 
technology to support a complex multiplayer version of 
the popular game Star Trek. (See photo 1.) Written by 
student Don Simon, the game was nicknamed N-Trek. 
This was because it allowed a variable number of players 
to interact in a cooperative simulation/game setting. 

In its original version, N-Trek was run on a PDP-l1 
minicomputer time-sharing system. The general idea of 
the game was similar to more conventional versions, with 
the starship Enterprise commissioned to explore the 
unknown while doing battle with the evil Klingon forces. 
The big difference was that in N-Trek, the Enterprise real­
ly was run by a crew. Each member of this crew manned 
a terminal on the computer system, and depending on 
how the game was initialized, each crew member played 
a specific role. Thus, one terminal was run by the com­
mander of the ship, another was manned by the weapons 
officer, a third was dedicated to navigational tasks, and 
so on. A separate graphics display showed the various 
sector maps and status tables of the game, while an added 
element of feedback was provided by a colored light dis­
play and a voice synthesizer that intoned such messages 
as "RED ALERT" or "SHIELDS UP." 

All in all, the many dramatic sessions played on this 
system were rated as some of the best examples of en­
vironmentally supported learning that took place during 
the project. The word learning is used here with delibera­
tion. The rules for handling the various roles in N-Trek 
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Photo 2: The equipment currently available in the Solo / NET/ works lab oratory. The terminal at the lower left in Photo 2a is used for 
the WAG display (as explained in the text) . To its right is the IMSAI S-100 computer that emulates the unrooted-tree network and 
performs the managerial WAG functions. Further to the right are the system console and bus-status monitor; the other micropro­
cessors operate as nodes in the network. Photo 2b shows MA TSRCH designer Ivan Zatkovitch using an Apple II computer in a ver­
sion of the gam e that requires only one player. 

were extremely complex, yet it was possible to bring in a 
group of neophytes and have them playing well in very 
short order. The most remarkable thing about this learn­
ing was that it took place with surprisingly little explana­
tion time; it happened mostly as a result of doing what­
ever was necessary to handle the task at hand. It was also 
a form of learning that prompted students to develop new 
strategies and theories. It was, to use a phrase we later 
coined as being particularly appropriate, inventive learn­
ing. 

The Generalization of N-Trek 
The new Solo/ NET / works project (which like its 

predecessor is supported in part by the National Science 
Foundation Development in Science Education program) 
can be looked upon as an extension and generalization of 
the N-Trek experience. The goal of the project is to 
develop a prototype learning environment that will sup­
port a variety of multiprocess simulations . 

Physically, the environment will consist of a room (or 
several rooms) in which there is a variety of microcom­
puters interconnected via a loosely coupled network. The 
phrase loosely coupled is used in two senses . Technically, 
it means that the microcomputers in the network have in­
dependent (and very likely differently designed) system 
buses, and that they do not share memory. Pedagogical­
ly, it is used to mean that each microcomputer node will 
be running an independent program (ie: process) that 
uses its own independent memory. The node processes 
will be able to cooperate, but only in ways determined by 
the program designers, and only via data communicated 
over the network . 

The reason we have kept the prefix Solo in the project 
name is to emphasize that the student controlling a given 
process (which mayor may not have been designed by 
that student) is in charge of that aspect of the overall 
simulation. The sharing of data and the choice of which 
processes are to be cooperative is to be a student-team 
decision, and modifications of this decision will be 
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viewed as an integral part of the learning process . We 
want the student activities to mirror the team efforts of 
professional scientific and engineering projects, but with 
strong emphasis on independent thought within a group 
effort. 

Educational Applications 
The tasks we have set in the first phase of the project 

(1980 thru 1982) are technical in nature. The first issue we 
must address is that of finding simple ways to intercon­
nect low-cost hardware in a cooperative network setting. 
For this reason, it is premature to talk about applications . 
Of course, they will eventually be the most important 
aspect of the project. 

Our approach to applications in this first phase has 
been to outline scenarios describing how the system 
might be used, but to do most of our initial network 
testing with simplified surrogate applications (an example 
will soon follow). The purpose of the scenarios is to help 
us verify the accuracy and workability of the various 
system hardware and software decisions that must be 
made right away, while helping point the way to the best 
use of new technology sure to be available by 1982 and 
beyond. 

One example of a scenario we have found useful is 
based on the use of the Solo / NET/ works system to 
model both realistic and futuristic air traffic-control 
systems. In this application, some students will play the 
role of pilots flying a variety of aircraft. Each student 
will control a microcomputer at a node of the network . 
The principal process running in the computer at one 
node will be a program that simulates the flight 
characteristics of a given (or imagined) aircraft. The 
other microcomputer nodes will be manned by air-traffic 
controllers. The principal process running at each of 
these nodes will be one that interprets data returned from 
aircraft transponders (a transponder is an "encoded" 
transmitter located in an aircraft), along with data on the 
position of ground-based navigational aids. 
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There will also be a distinguished node in the network 
which we call the WAG (Weltanschauung, or "world 
view," Generator). This will calculate all the data needed 
to generate a graphic display of the total universe within 
which these pilots and controllers function. Normally, 
the total WAG display will be visible only to observers or 
visitors who are not engaged in the simulation. However, 
windows on this universe appropriate to the functions at 
specific nodes will be available to these nodes. For exam­
ple, an air-traffic controller will be given a graphic 
display of the aircraft in the specific sector he controls. 
This corresponds to the way in which radar displays are 
actually used today. 

What will be learned by students working in such an 
environment? Specific learning will be in the areas of 
aerodynamics, navigation and geometry, piloting, and 
air-traffic control (for those so inclined vocationally). 
Also involved are large-system design, distributed com­
puting, data-base design, and, of course, the physics and 
mathematics of Newtonian dynamics. 

The Solo philosophy assumes that students will play an 
active role in the design and modification of the programs 
for the node processes . More importantly, we believe 
that the participants who design, develop, debug, and use 
such a system will learn to be inventive-to devise 
strategies and procedures that transcend anything that 
even the best teacher or text could hope to transmit. 

The ultimate power of a multi-micro network is found 
in the fact that all the processes are run on general­
purpose computers. This means that entirely new ap­
plications, and an entirely new set of challenges to be in­
ventive, are only as far away as the imaginations of the 
users. We have found that visitors often suggest in­
genious examples of s,-!-ch applications and that these 
represent a multitude of disciplines. Some of the other 
scenarios that we are working on as a result of such 
discussions are in the areas of corporate-business 
management, computer-operating systems, economic 
models, the colonization of space, and models of human 
physiology that could be used in medical education. 

Network-Architecture Considerations 
The subject of computer networking is extensive, and a 

substantial amount of literature detailing a variety of ap­
proaches has developed over the years. For our purposes, 
with our constraint to work with low-cost, off-the-shelf 
microcomputers, most of the options discussed in the 
literature were not directly applicable. It also became 
clear that, as with any new development, the promises of 
what could be done tended to be ahead of the availability 
of actual products. However, we spent some time think­
ing through the consequences of trying to apply the most 
recent ideas about local-area networking to our applica­
tion, subject to the constraint that costs had to be 
minuscule compared ' to those associated with the com­
mercial and scientific networks in use today. 

We decided that even with this constraint, it would be 
advantageous to work conceptually with the unrooted­
tree passive-bus configuration, considered one of the 
most powerful local-network architectures. Another 
name for this arrangement is the global multiple-access 
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bus. Recent applications of this architecture are the Xerox 
Company's Ethernet, and the Ungermann-Bass Net/One 
system. 

Figure 1 gives a brief summary of some of the network 
architectures in use today. Although the passive-bus con­
figuration appears to lack the complexity of the others, it 
is in reality a very general arrangement. This is because 
the bus (the heavy horizontal line) is assumed to be a 
wideband communications medium (usually a coaxial 
cable) to which any node can be connected by means of a 
transceiver. The transceiver contains sophisticated cir­
cuitry that allows the nodes to contend for access to other 
nodes without waiting for their turn in a polling scheme. 
This circuitry also allows for flexible addressing schemes 
that allow the access paths in the network to be con­
figured in any way desired. Logically, this configuration 
is equivalent to a fully connected distributed system, with 
no limitations or dependencies on which nodes are to act 
as control centers . 

Since it is not yet possible to buy low-cost bus hard­
ware such as transceivers off-the-shelf for use with the 
popular microcomputers, we are simulating the passive 
bus-architecture with an 5-100 microcomputer. The other 
node microcomputers in the network connect to standard 
serial I/O (input/output) ports on the 5-100 machine. 
The idea is to have a program segment running in the 
5-100 computer that makes these ports appear to be 
"taps" onto a passive bus. Actually, all communications 
from the nodes will be via RS-232C ports which are 
available at a low cost. In the spirit of limiting costs even 
further, we are experimenting with having the same 5-100 
computer also act as one of the nodes. 

Hardware and Software 
There are many ways to put together a system that acts 

like a general microcomputer network . One approach 
would be to use a single machine running a sophisticated 
operating system like UNIX (a development of the Bell 
System Laboratories), which allows the various users on 
the system to set up "pipelines" with each other. Bill 
Gates of Microsoft has indicated that they will soon have 
such a system for use on the newer 16-bit microcom­
puters. This product will undoubtedly be worth in­
vestigating when it becomes available. 

Two other products we considered were the Nestar 
system and the Corvus Constellation system. The Nestar 
system is designed specifically for Apple computers and 
the Apple II bus. The Corvus system was not in use any­
where that we could visit. Although both these products 
are ingenious developments, we felt that with the lack of 
generality and experience with their use, it would not be 
wise to acquire the Corvus and Nestar systems at this 
time. This decision was further supported by our 
equipment-budget limitations and our desire to test the 
feasibility of using a variety of low-cost microcomputers 
as network nodes. Once we have a better feel for the 
capabilities of the various machines, we will not be hesi­
tant in choosing the models that perform the best for us. 
It is pretty clear that trying to accommodate all the dif­
ferences found in the various brands of microcomputers 
today can create lots of problems . 
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nobody does it better. 

Better can't be found. For exciting, but depen­
dable hard disk and tape controller boards (and 
superlative I/O boards) for your S-IOO computer, 
contact the company that's IN CONTROL. 
Call Konan's direct toll-free information line, 
800-528-4563. 
Or write, Department B, Konan Corporation, 1448 
N. 27th Avenue, Phoenix, Arizona 85009. 
TWX/ TELEX 9109511552. 
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Eclucation ForulII 

BUS (UNROOTED TREE) o 
t ; 

DISTRIBUTED, MINIMALLY CONNECTED (RING) 

CENTRALIZED DISTRIBUTED, FULLY CONNECTED 

DECENTRALIZED HIERARCHICAL (TREE) 

o 

Figure 1: Examples of network architecture. A network consists of nodes that are linked through communications channels. In these 
diagrams, square boxes represent nodes that act as resources in the network, circles represent users of these resources, and diamonds 
show devices or persons that act as intermediaries (buffers , terminals, displays , etc) . The letters P and C indicate that the node is a 
person or a computer; a blank node means that the nature of the node is not specified. 

Fortunately, the lack of standardization is not as severe 
a problem with microcomputer languages and operating 
systems, and we had no misgivings about using Microsoft 
BASIC running under CP 1M in the S-100 computer. Both 
products have proven to be sophisticated and reliable. 
Being able to count on this kind of stability has been a big 
plus. We may look into using the C or Pascal languages 
later on, but the microcomputer versions of these are still 
relatively new. 

The simplest choice of system software for low-cost 
computers like the Apple, Atari, and Radio Shack's 
TRS-BO is to use whatever is supplied by the manufac­
turer. This can cause problems, however, and since it is 
now possible to add the CP 1M-Microsoft BASIC com­
bination to both the Apple and TRS-BO, we may take this 
route later on. For the time being, we are trying to work 
with the system software supplied with each of these 
machines, supplementing it where necessary with bus in­
terface programs written in machine language. 
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Surrogate Applications 
By now it should be clear that putting together a 

system of this type is a complex job, especially for a small 
staff. Some of this complexity can be sorted out by 
recognizing that we (and, later on, others who wish to 
replicate the system) must wear three hats . The most im­
portant of these will eventually be that of the educator 
who uses the system. The second will be that of the 
application-program designer. The third is the one we are 
wearing most of the time at present, namely that of a 
multisystem designer. The job of a multisystem designer 
has to come first since the others build on its products. 
The problem is that any decisions at the system level can't 
be made without experience at the application level. 

At this time, our strategy for dealing with this dilemma 
is to give consideration to a variety of educational ap­
plications, but to hold off on implementing them fully. A 
considerable effort in software engineering will be needed 
to implement the more advanced applications we have in 
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mind, and for these we feel that it is wisest to confine 
ourselves to the highest level of the application design 
process at present. The catch to this strategy is that it 
doesn't get into the nitty-gritty detail that can have im­
portant repercussions on network-level design decisions. 
To handle this obstacle, we are also working with the 
complete design and testing of what we call surrogate ap­
plications. These are highly simplified but fairly accurate 
mappings of what we believe will be the essential ingre­
dients of real applications. 

The first surrogate application we have worked with is 
a game called MATSRCH. It was designed by Ivan 
Zatkovich as an undergraduate. He has since graduated 
and moved on to bigger and better things as a computer 
scientist. His application was designed to work with a 
minimal system in which an S-100 computer provides the 
network-bus function, while also handling several node 
tasks. 

The arrangement of components used in MA TSRCH is 
shown in figure 2 and photos 2a and 2b. The S-100 com­
puter consists of an 1M SAL mainframe equipped with an 
Ithaca Intersystems Z80 processor board and memory 
boards, and a Morrow disk controller and I/O boards. 
The computer runs Microsoft 5.1 BASIC under CP/ M. 
The nodes controlled by persons P1, P2, P3, and so on, 
are equipped with low-cost machines such as the Apple 
II, the Atari 800, and the TRS-80. The processes in each 
of these machines are written in the BASIC supplied with 
the machine (usually a variant of Microsoft BASIC). 

The idea of MATSRCH is to allow several players, 
each with his own computer, to move a spaceship 
through a world defined by a matrix-like coordinate 
system. Players issue commands that move their ships, 
ask for scans of the area in which they are located, and 
rendezvous with other ships. The program running in the 
S-100 computer performs three tasks: it manages the 
communication of data between nodes (ie: it emulates the 
network bus function), it keeps track of where everybody 
is in the matrix world of the game (supplying this infor­
mation to the WAG display), and it displays bus-status 
information on the system console. This last function is 
not essential to the game, but it is a revealing way to keep 
tabs on where the bottlenecks in communications occur. 

The present version of this simplified net monitor 
shows whether the S-100 program is doing network poll­
ing (and buffer management), interpreting data received 
from the nodes, or handling the WAG display. 

The programs in the spaceship nodes are quite simple 
at present. They allow the players to issue commands 
that control the motion of their ships, and ask for infor­
mation about the presence of other ships. The game limits 
the range that a player may ask to scan. In effect, in­
dividual nodes are able to look into small windows on the 
global space known to the WAG. Each node application 
program is also able to call upon a suitable driver pro­
gram that can transmit or receive data from the bus. The 
programs in the nodes are actually parallel processes that 
cooperate in the MATSRCH game. The important point 
to note is that these processes can be expanded to take ad­
vantage of all the power of the microcomputer in which 
they reside. This is an important point; the local nodes 
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"When you sell to small 
business, learn to speak 

their language. COBOL· 80!' 
Ron Mayberry 

Mayberry Systems, Inc., Belleville, Illinois 

" It's amazing what a 
few key phrases will do 
for your sales record 
to small businesses. 
Words like "faster," 
"cheaper," and 
Microsoft's "COBOL-80:' 

I should know.' I'm in 
the business of selling 
complete computer sys­
tems to one of the most 
demanding enterprises 
around: pharmacies. 
That means my pro­
grams have to solve 
the complex problems 
facing pharmacies today 
-the deluge of paper­
work, regulations, and 
the need for immediate 
access to patient 
information. 

I've sold a lot of mini­
computer systems with 
programs written in 
DIBOL. Then I discover­
ed microcomputers, 
and Microsoft's 
COBOL-80. Together, 
they're faster and less 
expensive than myoid ' 
system, yet do all the 
same things. And more. 

Li ke what? Li ke 
more flexibility and ver­
satility. I use practically 
the whole range of 
COBOL-80 features, to 
speed inventory, billing, 
labeling, pricing, 
accounts receivable, 
patient profiles and 

doctor lists. And I'll be 
using a lot of the same 
features to write a pro­
gram for travel 
agents too. 

Believe me, we 
checked them all , and 
only COBOL-80 had all 
the necessary LEVEL II 
features, pi us the new 
CHAIN feature, pro­
gram segmentation 
and formatted screen 
ACCEPT/ DISPLAY. 

The CHAI N feature 
impressed even a 
veteran programmer 
like me. With my menu­
driven systems, I have 
total control over wh ich 
program will execute 

next. And it was great to 
find that COBOL-80's 
ACCEPT/ DISPLAY 
statements give for­
matted screens that 
look the same as myoid 
0 1 BOL screens. Yet 
with fewer lines of code. 

With 300 different 
program modules, you 
can be sure I appre­
ciate segmentation too. 
In one case, I collapsed 
seven DIBOL programs 
intd one segmented 
COBOL-80 program. 
Now I can organize my 
system according to 
program function rather 
than memory size. 

MIIIICIO 
10800 NE Eighth, Suite 819 

Bel levue, WA 98004 
206-455-8080 Telex 328945 

We set the standard. 

My compi le times? 
Incredible. Over 1,500 
lines compile and link in 
just f ive minutes. 

I know what you 're 
thinking . 'Sounds great, 
butl wouldn 't wantto.be 
in Mayberry's shoes 
when he translated all 
those 01 BOL programs 
to COBOL-80.' Well , 
surprise. Since most 
01 BOL features trans­
late into COBOL one­
for-one, we converted 
the source code six 
times faster than 
originally scheduled. 

So simply put, that's 
how Mayberry Systems 
Inc. learned for itself 
that COBOL -80 is one 
language that makes 
a lot of sense to 
small businesses. 

In my opin ion, 
COBOL-80 is first­
class. And I thought 
you shoulC!l know about 
it too." . 

COBOL-BO now sup­
ports Level II ANSI 
SORT/MERGE state­
ments to interface with 
Microsoft's new sort 
facility, M/SORT. 

COBOL-aD with 
documentation, $ 750. 

Documentation purchased 
separately, $20. 

M/ SORT, $1 25. 



.ducation ForulII ______________________ _ 

S-100 MICROCOMPUTER RUNNING MICROSOFT dASIC UNDER CP/M 

BUS MANAGEMENT BU S MONITOR 

WAG 
PROGRAM 
SEGMENT 

MATSRCH 
PROGRAM 
SEGMENT 

PROGRAM SEGMENT PROGRAM SEGMENT 

CP/M 
BUS BUFFERS 

DISK 
STORAGE 

SE RIAL I /O PORTS 

WAG 
DISPLAY 

APPLE TRS-BO ATARI 

SYSTEM 
CONSOLE AND 
BUS STATUS 
DISP L AY 

~ 
MATSRCH LO CA L PRO CESSO RS 

Figure 2: The hardware and software arrangement for MA TSRCH. This application uses an S-100 computer (indicated at the top of 
the diagram) for a variety of functions: the segment labeled "BUS" is involved in emulating the unrooted-tree network shown in 
figure 1. Each microprocessor node has a principal function (the task assigned to that node, indicated by a square) and a driver pro­
gram that handles communications (indicated by a diamond). 

are not just terminals connected to a central processor. 
As was noted earlier, all communications between 

nodes are via RS-232C serial lines. Thus, even though our 
work is primarily concerned with a local network, there 
is still the capability 'of connecting several schools 
together via telephone lines and modems. The potential 

6009 )-100 BllsTM 

• 4K/SK/16K ROM • 2K RAM 
ROM I RAM relocatable on 4K bou ndary 
ACIA; PIA; S080 SIMULATED I/O 

'. 20 PARALLEL I/O LINES • 256 I/O PORTS 
P.C. 'Board & Manual $69.95 
with Monitor $99.95 

• ASSEMBLED & TESTED WITH 2K RAM 
& MONITOR $349.50 

• adsMON: ADS MONITOR 
Examine and change registers and memory; punch 
and load In Motorola format; user definable Inter­
rupt service and more 
$39.95 In 2716 EPROM 

MasterCharge/VISA Accepted 
illinois residents add sales tax Add 2.5% for shipping 

Ackerman Digital Systems, Inc. 
110 N. York Rd., Suite 208, Elmhurst, III. 60126 (312) 530-8992 
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of interscholastic simulation gaming between several 
local high schools and colleges is intriguing, especially in 
terms of the higher levels of supportive social en­
vironments that could result.. 

Acknowledgments; Further Information 
The SololNET Iworks project derives many of its 

ideas from its two predecessors, Project Solo and the 
Soloworks Laboratory. All three projects were funded 
in part by the Education Directorate of the National 
Science Foundation. Examples of early curriculum 
units from Project Solo were reprinted in Creative 
Computing in 1979 and 1980. Articles describing some 
of the activities of Soloworks appeared in BYTE in 
December 1976, August 1977, March 1978, and May 
1978. A description of the educational ideas that 
underlie the Solo philosophy was given in the article 
"Books As an Antidote to the CAl Blues" which ap­
peared in the Education Forum of BYTE in June 1980, 
page 74. 

Documentation of the SololNET Iworks project will 
initially be in the form of working papers, These are 
for internal use only, but revised versions will later be 
submitted for publication in the Education Forum of 
BYTE. If you'd like to be placed on a mailing list for a 
notice of what has been published and where it ap­
peared, send your name and address to Margot 
Critchfield, Department of Computer Science, Univer­
sity of Pittsburgh, Pittsburgh PA 15260. However, 
please understand that it will be some time before a 
complete list is available. 

The material in this preliminary report is based in 
part on working papers by faculty associate Dr Sig 
Treu, and project staff members Margot Critchfield, 
Bob Hoffman, and Blaise Liffick. The material on the 
MA TSRCH application was derived from a paper in 
preparation by Ivan Zatkovich. 



A PASCALIM™ Demo Disk from Sordm. 
You've heard all about the power of PASCAL. You know it's a 
simple, high level, block structured language that is replacing 
BASIC as the universal programming tool. But how can you 
learn if it 's really what you want without spending a lot of 
money? Sorcim's Incredible $10 Free Offer is the answer. 

That's $10 off of our regular low price of $175. And that makes it 
about as close to free as you can get. 

If you need full documentation, just turn your Incredible 
$10 Free Offer into an Incredible $20 Free Offer. Order the 
complete 90-page User's Reference Manual, which fully details 

our entire PASCALI M package, for an additional $10. For only $10 you receive a CP/ M® compatible 8" 
floppy disk that demonstrates the entire PASCALI M And you'll get full credit for the $20 offer, too. 

50rclm II the lolld loftware lource. language. Through a sample pro­
gram that displays the unique 
features of PASCALI M and a 
limited compiler that allows 

Sorcim is fully committed to the advance­
ment of technology through software develop­
ment. Our next PASCAL enhancement, the 

PASCALIM symbolic debugger which dra­
matically reduces program development time, 
is proof of this commitment. We also offer a 

you to create programs of 
your own, you'll discover 
the incredi ble world of 
PASCALIM first-hand. 

You can run the disk on any 
standard CP/ M-based system using an 8080, 
8085 or Z80'· CPU device with 56K memory. 

50 where'l the FREE come In7 

comprehensive line of state-of-the-an software 
products for Z80, 8080, 8048, 6502, 680x, 
Z8000, M68000 and 8086 / 88 microprocessor-
based systems. And Sorcim can develop operat­

ing systems, compilers and assemblers for your 
specialized applications. After the demo disk gets you hooked on 

PASCALlM, just order the full PASCALIM 
package, induding the compiler, object library 
and pseudo code (P-Code) interpreter, and 
we'll give you full credit for the demo disk! 

Take advantage of our incredible offer by 
filling out the coupon and sending it to us 

today. You' ll get hard evidence of solid software 
for microcomputer applications. 

THE DTCREI)IBLE 
$10 FREE OFFER!! 

PASCALI M is a trademark of Sorcim 
CPI M is a registered trademark 

of Digital Research 
280 is a trademark 

of Zilog Corporation 
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lOR, I can't pall up your Incredible $10 Free OfTer. I 
I Pleue lend me the Iteml checked below: I 
I 

OPASCALlMDemoDisk .... .. .. .... .. .................... .. .............. $ 10.00 I 
DPASCALIMUser'sReferenceManual ................ .. .... .... $ 10,00 ,.~ 

I DDemoDiskandReferenceManual ........................ .......... $ 20,00 I .' 
I I understand that I'll receive full credit for my Incredible $10 (or I II~ 
I 

$20) Free Offer if I order the full PASCALIM package by July I 
31,1981. 

I 0 I can't stand it; I've got to have the full PASCALIM package, SOC I including Compiler, Object Library, P-Code Interpreter, Ref- I RIM 
I erence Manual and Demo Disk. • 

I .~;~~ B ~~~%8:r·8J~~i~.II.~ ....................................... $175.00 • 
I D8088/86(RequiresCP/M86) ......................................... . $250.00 • 

I 
0 Master Card 0 VISA 0 Ship UPS C.O.D. I o Check or money order enclosed 

I Card Number Exp. Date I 
I Master Card Interbank Number I 
I Signature II 
I (for credit card purchase) 
I Total amount enclosed ............ .. .. ...... ... .... .. .. ... .... ........ .. $ I 
I (California residents add 6.5% sales tax; for overseas shipment, add $10.00; I 

for shipment to Canada or Mexico, add $5.00.) 

II SHIPTO: II 
ADDRESS:~~ __ ~ __________________ ___ 

I (No P.O. boxes, please) • CITY: ______________________________ _ 

I STATE: ZIP I 
I AA.359 I 
I I 
I I 
• • 

1333 Lawrence Expressway 
Suite 418 
Santa Clara, CA 95051 
(408) 248-5543 
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System Revie., 

The HP-41C: 
A Literate Calculator? 

Brian P Hayes 
Scientific American 
415 Madison Ave 

New York NY 10017 

Calculator vs Computer 
The computer and the programmable calculator seem 

to be following paths of convergent evolution . As the one 
is made smaller while the other gains in capability, the 
line of demarcation between them becomes more and 
more arbitrary . For now at least, the programmable 
calculator remains a distinct and lesser species, but it 
shares many of the attributes of the computer. Moreover, 
the shared attributes are chiefly the ones that make the 
computer an interesting machine. Both devices offer an 
intimate acquaintance with the powers and pleasures of 
algorithms. Both exhibit an enigmatic unpredictability: 
the response of the machine to any given stimulus is 
wholly deterministic, yet the behavior of a large program 

Photo 1: Components of the Hewlett-Packard HP-41C 
calculator system. Shown here are the calculator itself and three 
peripheral devices: a magnetic-card reader, a wand for reading 
printed bar codes, and a thermal dot-matrix printer. The 
peripheral units plug into four ports at the top of the calculator, 
which can also receive modules containing additional memory 
or precoded applications programs. The HP-41C alone costs 
about $300; a system including all three peripheral devices and 
two memory or applications modules is about $1000. (Photo by 
Ed Crabtree.) 
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can be full of surprises, often to the frustration of the pro­
grammer. 

The HP-41C, which was introduced by the Hewlett­
Packard Company about a year ago, is among the pro­
grammable calculators that lie closest to the computer 
borderline. It comes close enough for the jargon of com­
puters to be useful in describing it. At the Corvallis Divi­
sion of Hewlett-Packard, where the HP-41C is made, 
they refer to the calculator itself as the "mainframe" and 
to its accessory devices as the "peripherals." The 
calculator comes equipped with four input/output (110) 
ports, through which the various elements of the system 
are interconnected. Because the peripherals do some data 
processing internally, the system might even be said to 
have "distributed intelligence." 

When compared with a computer, most programmable 
calculators have a rich instruction set, but they are defi­
cient in memory capacity and in facilities for communica­
tion with the user. A calculator comes with such 
amenities as trigonometric, logarithmic, and statistical 
functions built in; with a computer, even floating-point 
arithmetic must usually be constructed out of software. 
On the other hand, no calculator has the memory needed 
to store large tables or other data structures. And it is the 
communication problem that most seriously limits the 
utility of the calculator. A display that can represent only 
the 10 digits, a decimal point, and a minus sign does not 
have much range of expression. Even for problems that 
have entirely numerical results, such a display is not 
always adequate, since without labeling of any kind it is 
easy to become confused about what a number means. 

The HP-41C 
In the HP-41C, the instruction set is at least the equal 

of that in any other calculator and the potential memory 
space is large (although it can never be large enough). 
The most conspicuous distinguishing features, however, 
have to do with communications and "human factors " 
(or, in other words, those things that aid in writing pro­
grams and in interpreting their results). 

All three of the peripheral units now available serve to 
get information into or out of the HP-41C; they are a 
printer, a magnetic-card reader, and a wand for reading 
bar codes. But perhaps the most significant innovation of 
all is in the calculator itself: a liquid-crystal display that 
can represent not only numerals but also the complete 
uppercase alphabet and a few lowercase letters and other 



The first personal computer 
for under $200. ~ 

The Sinclair ZX80. 
A complete computer­
only $199.95 plus $5.00 shipping. 

Now, for just $199.95, you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sinclair ZXSO. The computer that 
"Personal Computer World" gave 5 stars 
for 'excellent value.' 

The ZXSO cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

YQu simply take it out of the box, con­
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man­
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 

Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips­
including the ZSOA microprocessor, the 
faster version of the famous ZSO. This 
makes the ZXSO the world's first truly port­
able computer (6V2" x SV2" x 1V2" and a mere 
12 oz.). The ZXSO also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZXSO is easy 
to use, even for beginners. 

Your course in computing. 
The ZXSO comes complete with its own 

12S-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing-not just 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZX80 even more 
useful. Including 27 program cassettes, 
from games and home budgeting for just 
$6.95, to Sinclair's unique Computer Learning 
Lab. And books, hardware options and 
other accessories. 

ZX80's advanced design features. 
Sinclair's 4K integer BASIC has perfor­

mance features you'd expect only on much 
larger and more expensive computers . 
• Unique 'one touch' entry. Key words 

(RUN, PRINT, LIST, etc.) have their 
own single-key entry to reduce typing 
and save memory space. 

• Automatic 
error detection. 
A cursor identifies errors 
immediately to prevent entering 
programs with faults. 

• Powerful text editing facilities. 
• Also programmable in machine code. 
• Excellent string handling capability-up 

to 26 string variables of any length. 
• Graphics, with 22 standard symbols. 
• Built-in random number generator for 

games and simulations. 
Sinclair's BASIC places no arbitrary re­

strictions on you-with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu­
ture. Options will include expansion of 1K 
user memory to 16K, a plug-in SK floating­
point BASIC chip, applications software, 
and other peripherals. 

Order your ZX80 now! 
The ZXSO is available only by mail from 

Sinclair, a leading manufacturer of con­
sumer electronics worldwide. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZXSO is backed by a 30-day money­
back guarantee, a 90-day limited warranty 
with a national service-by-mail facility, and 
extended service contracts are available for 
a minimal charge. 

Price includes TV and cassette connectors, 
AC adaptor, and 128·page manual. 

All you need to use your ZX80 is a standard TV 
(color or black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an blank cassette.) 

The ZX80 is a family learning aid. Children 10 and 
above wi ll quickly understand the principles of 
computing-and have fun learning. 

Master Charge or VISA orders call: 
(203) 265-9171. We'U refund the cost of your call. 
Information: General and technical-(617) 
367-1988, 367-1909, 367-1898, 367-2555. 
Phones open Monday-Friday from 8 AM to 
8PM EST. . 

~·In'-Ial·r Sinclair Research Ltd., 475 Main St., iiiiiiiiiiI..... P.O. Box 3027, Wallingford, CT06492. 

r----------------~ 

I 
To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. I 
Please send me ZX80 personal computer(s) at $199. 95- each (US doUars), plus $5 

I shipping. (Your ZX80 may be tax deductible.) I 
I enclose a check/money order payable to Sinclair Research Ltd. for $ _ ______ _ 

I Name I 
I Address I 
I . City State Zip I 

Occupation: Age: __ _ 

I Intended use of ZX80: I 
I Have you ever used a computer? 0 Yes 0 No. -For Conn. deliveries, add sales tax. I 
L

DO you own another personal computer? 0 Yes 0 No. ~ 
BY-I-I 

----------------



symbols. The letterforms are crude but perfectly legible; 
what they bring to the calculator is literacy, and it makes 
all the difference in man-machine relations. 

The architecture of the HP-41C is not fundamentally 
different from that of its predecessors in the Hewle~t- ·· 
Packard line. There is a four-level stack of registers where 
pending operands are generally held; other regist~rs are 
identified by a 2- or 3-digit address. The internal memory 
consists of 63 registers, but this number can be increased 
by plugging memory modules into the ports. Each 
module adds 64 registers, so that a full complement of 
four modules yields a total capacity of 319 registers; with 
all the ports occupied, however, no peripheral devices 
can be connected. 

The memory available can be divided in any way 
desired between data storage and program storage. When 
allocated to data memory, a register holds a single 
floating-point number (10-digit mantissa and 2-ciigit ex­
ponent). Program capacity is more difficult to measure 
because instructions have varying space requirements. 
Without extra memory and with a reasonable allowance 
for data storage, the maximum for an unassisted HP-41C 
usually falls between 150 and 200 program lines. By add­
ing three modules and keeping the same data space, the 
program capacity is expanded to about 1200 lines. 

An additional wider register is dedicated to alphabetic 
operations. Up to 24 characters can be accumulated in the 
alpha register, although only 12 at a time fit in the liquid­
crystal display; the extra characters scroll in to the left, 
marquee-style. The alphabetic capability is not a mere 
frill. The extent to which it is called upon in the everyday 

REMOTE liD 

Con trol AND monitor remote devices 
Real time clock/calendar included 

• An AC carr ier communications I/O interface for the APPLE 11* 
computer. Output communications operate up to 256 BSR System 
X-IO· control modules. Input communications come from the X-lO 
command console, and temperature and security input modules, 
soon to be available from Intelligent Control Systems, Inc. 
• Software routines are provided to handle the AC I/O, to set, 
read, and display the real time clock, and a background schedule 
control program. 4 selectable interrupt rates allow machine 
language programs to run simultaneously with other programs . 
• Real time clock provides sec, min, hour, date, day of week, rna, 
and year. Rechargable battery runs clock when APPLE is off. 
• Trademarks-APPLE II:Apple Computer Inc. ,System X-lO:BSR Ltd. 
SEE YOUR APPLE DEALER FOR A DEMONSTRATION .•• $185 sugg. retail 

Intelligent Control Systems, Inc. 
PO BOX 14571.MPLS ,MN 55414. (612) 699-4342 
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operation of the calculator can be illustrated by consider­
ing one of the curious challenges of calculator design. 

Mnemonic Functions 
The problem is that most scientific calculators have 

more instructions than they have keys; in the case of the 
HP-41C, there are more than 130 instructions and only 
thirty-five keys. A shift function doubles the number of 

. distinguishable key sequences, but that still leaves almost 
half the instruction set without a home on the keyboard . 
Rather than further increase the number of keys or the 
number of shifted modes, Hewlett-Packard has adopted a 
solution familiar in larger systems: all instructions, 
whether or not they appear on the keyboard, can be ex­
ecuted by spelling out their mnemonic in the display. 
Programs resident in memory and instructions associated 
with peripheral devices can be executed in the same way. 

Execution of a mnemonic label has the significant ad­
vantage of eliminating all dependence of the instruction 
set on the layout of the keyboard. It also has certain 
potential drawbacks that the designers of the HP-41C 
have gone to some lengths to remedy, largely by ex­
ploiting the alphabetic display. For example, if the spell­
ing of a mnemonic is forgotten, a complete listing of the 
instruction set can be called up by the CAT ALOe func­
tion. 

Another objection is that repeatedly spelling out a 
function can be tiresome on a keyboard smaller than the 
human hand. This burden has been relieved by the 
radical strategy of allowing all the keys to be redefined by 
the user. Any instruction (with the exception of a few 
program-editing pseudoinstructions) and any program 
can be assigned to any key . 

The fluid indeterminacy of the keyboard leads to a fur­
ther possible complaint: the user may lose track of what 
function has been assigned to a particular key. Two 
devices come to the aid of the forgetful. A keyboard 
overlay slides into place to relabel the keys according to 
the chosen assignments; if several programs require dif­
ferent key assignments, a separate overlay can be made 
up for each one. The second aid is more elegant: the cur­
rent function of any key can be verified merely by press­
ing the key and holding it down a moment. The 
mnemonic of the function appears in the display. If the 
key is released, the function is executed; otherwise, the 
word "null" appears and the command is canceled. 

fA third aid to the use of the HP-41C keyboard is the 
selection of the user/ standard mode. The key redefini­
tions are valid only when the calculator is in the user 
mode. To use a key that has been redefined for its 
original function, the user has only to press the USER key 
to toggle the calculator back to its standard mode. In the 
standard mode, the HP-41C behaves as it would before 
any keys were assigned, thus giving the user the best of 
both worlds . ... GWj 

Further Features for the Programmer 
The versatility of the liquid-crystal display is exploited 

in several other ways to make the HP-41C friendly and 
fool-resistant. A row of indicators below the main 
display provides various indications of mode and status. 
Error messages can be reasonably explicit: an attempt to 
divide by 0 elicits "data error," and a number greater 
than 1099 is flagged as "out of range." When a conditional 
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Micro-ScI's new disk drive famJly 
really makes your Apple shine. 

Both the A-40 and A-10 offer 
extra performance plus the ability 
to read existing diskettes written 
on Apple Disk II systems. 

And ajumper selectable boot 
prom for 13 and 16 sector interger 
Basic or 8 sector Pascal comes 
standard. 

The Model A-40 actually costs 
a lot less than Apple Disk II dr.ives. 
Yet it provides 40 tracks instead of 

35, along with up to 201( inaease 
In capacity. Maybe an extra 20R Isn't 
anything to write home about, but 
the speed sure is - 5 ms track to 
track vs. Apple's 15 ms. 

The Model A-10, on the other 
hand. features twice the tracks and 
capacity of the Apple Disk II, but 
it costs only a few doUars more. 

The secret of outstanding per­
formance and reliability is a state­
of-the-art design incorporating a 
band positioner. instead of a plastic 

MICRO-SCI 

cam, plus an Improved media 
centering system. 

SPBCW.DISCOUNT. 
One A-40 plus controUer is priced 

at only $495 and the second drive 
isjust $395. You can save 
up to $200 per system over Apple II 
drive prices. 

And you can save even more if 
you act now. Contact us today for 
a special $50 introductory discount 
on your Micro-Sci A-40 or A-10 
system order. 

1405 E, CHAPMAN AVENUE • SUITE E • ORANGE, CALIFORNIA 92666 • 7141997-9260 
MICRO· SCI IS A DMSION OF STANDUN CONTROLS, INC. 

Apple and Apple II are regIstered trademarks of APPLE COMPUI'ERS INC., SAN JOSE, CAI1FORNlA 



test, such as "X = 07", is executed from the keyboard, 
the display answers the question "yes" or "no." 

Alphabetic text can also have a valuable role within a 
program. How it is employed is largely up to the pro­
grammer, but two obvious uses are prompting for inputs 
and labeling outputs. 

Even with the best of keyboard technologies, entering a 
long program is inevitably tedious. A feature of the HP-
41C that helps in avoiding needless repetition of effort is 
a continuous memory, which maintains all data and pro­
grams even when the calculator is turned off. Key 
assignments, the settings of flags, and other status infor­
mation (such as the angular mode) are also preserved. A 
program that is run frequently can be kept in the 
calculator. Memory resources are finite, however, and on 
occasion a program must be cleared to make room for 
another and later reloaded. It is for such purposes that 
the magnetic-card reader and the bar-code reader are in­
tended. 

Using Cards 
The magnetic-card reader, which occupies one port, is 

a small unit that clips onto the top of the calculator and 
can be left in place. The cards are the standard 1 by 
7 cm magnetic strips (slightly smaller than a stick of 
chewing gum) that are also employed by the HP-67 and 
HP-97 and by some Texas Instruments calculators . They 
are inserted in a slot at the side of the reader and pulled 
through by a motor for retrieval on the other side. Each 
card has two tracks and each track holds the contents of 
16 registers, which can be either data or programs. A 
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long program requires several cards, and a routine that 
saves the state of the entire machine sometimes calls for a 
whole deck of them. 

Cues provided by the calculator make operations with 
the cards almost mindless. When writing a program onto 
cards, a message in the display indicates how many 
tracks will be needed; when reading a program, the same 
message gives the lowest-numbered track that has yet to 
be read . The cards can be inserted in any sequence, and 
the information is sorted out internally. A defective card 
or an unsuccessful pass through the slot generates an ap­
propriate error message. 

Cards can be both written and read at the command of 
a running program. For example, a data card might be re­
quested during an initialization routine, and new values 
might be written onto the card at the end of a calculation. 
Or one of several possible subroutines might be appended 
to a running program once the program had determined 
which subroutine was needed. Unfortunately, all these 
procedures still require human intervention for the actual 
insertion of the card. Thus, the user must attend the 
machine and feed it by spoonfuls on demand. 

An amusing feature of the card reader is its ability to 
create "private" program cards. When such a card is read 
back into the calculator, the program appears in the 
catalog and becomes available for execution, but it can­
not be examined, modified, or copied onto another card. 
Any attempt to do so is blocked by the imperious 
message "private." The security measures seem to be ef­
fective (although I have not worked seriously at 
penetrating them); how often they will be needed is 
another question. In the realm of very-small-scale 
systems, the major worry is theft of hardware, not soft­
ware . 

Software Compatibility 
The introduction of a new model computer often raises 

questions of software compatibility. In this case, 
Hewlett-Packard has made the new machine compatible 
with the old software by including a translator routine in 
the card reader. Magnetic cards written on the HP-67 or 
HP-97 can be entered into the HP-41C and, with no in­
tervention by the user, will be converted into HP-41C 
programs. Thus, the machine has access to the large body 
of software written for the earlier calculators, including 
more than 3000 programs in a users' library administered 
by Hewlett-Packard. 

An incidental benefit is the addition of more than a 
dozen instructions peculiar to the HP-67 and HP-97 that 
become available on the HP-41C whenever the card 
reader is plugged in, even though most of those instruc­
tions have nothing directly to do with card operations. 
For example, there is a block-memory swap that comes in 
handy occasionally. 

Bar-Code Wand 
One drawback of magnetic-card recording is the cost 

of the medium: roughly fifty cents a card, plus the con­
siderable expense of the card reader itself. There is also 
the delicacy of the iron-oxide surface, which necessitates 
careful storage and the maintenance of duplicate copies 
for backup. A second input device for the HP-41C, the 
bar-code reader, relies on the most inexpensive of all 
known storage media, ink on paper. The reader is a 
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INTERFACE PRODUCTS FOR THE 80's 

Multipart Serial Card 
• Two or Four RS-232 serial ports with full handshaking. 

• Independent baud rate generator for each port, with 16 
software selectable rates from 50 to 19200 baud. 

• Handshake lines include hardware start/stop control for 
each port to interface with serial printers without additional 
software. 

• Each port can be configured as a "data set", for direct 
connection to a terminal, or a "data terminal", for direct 
connection to a modem. 

• 8-/evel vectored interrupt controller handles receive and 
transmit interrupt requests from each port. 

• Interrupt controller may be slaved to our CPU Support Card 
for fully vectored operation or it may be used in the "polled 
mode" while retaining the interrupt masking and prioritiza­
tion features. 

CPU Support Card 
• RS-232 serial port with full handshaking. Software­

controlled baud rate generator allows almost any conceiva­
ble data rate. 

• Socket for 2716 or 2732 EPROM. The EPROM can drive 
PHANTOM to allow a memory board to overlap, and it can 
be disabled with an output command. 

• 8-bit parallel input and output ports, each latched and with 
full handshaking. 

• Vectored interrupt controller. Provides 15 levels of vectored 
interrupts, expandable to 64 through "slave" controllers on 
other cards (such as our Multiport Serial). Includes 
complete interrupts support for 8080, 8085, Z80, and 8086 
microprocessors. 

• Two general-purpose timer/counters, Each is 16 bits wide. 
One may be combined with the time-of-day clock to count 
days. 

• Both of these cards are IEEE 696 (S-1 00) compatible. They 
have DIP switches for I/O port address and all options are 
set with switches or easy-to-use pin shunts. 

Price: 2-port, $250; 4-port, $350. Manual only, $3. Cables 
$15 each in 14, 18, or 28 inch lengths. 

• TIme-of-day clock. TIme of day is kept in 24-hour format to 
0.01 second. Power to run the clock may be provided from 
an external source, such as a battery, to keep the clock 
running when the computer is off. If time of day is not 
needed, the clock may be used as two general-purpose 16-
bit timers. 

Price: Card, $370. Manual only, $4. Cables, one 28" cable 
provided. Additional cables, see above. 2716 EPROM 
(single supply), $15 each or $13 in 10s. 

From Seattle Computer, the System Design Experts _____________ __ 

While each of these cards is a great individual 
performer, together they form an unequalled interrupt 
system. Up to seven Serial cards may have their on­
board interrupt controllers slaved to the master control­
ler on the Support Card for a maximum of 64 different 
interrupt sources. Only SCP provides this kind of 

These products may be pulChased from your local computer store. 
Products are guaranteed one YNr - both pam and labor. Factory orders 
shipped prepaid In US and Canada. ForeIgn pUlChaHS must be prepaid In 
US funds. Also add $10 per board for overseas air shipment. 

expandability required for the multi-user systems of the 
80's. 

To help you tap the power of this system, each CPU 
support card includes source code on diskette of a 
complete, fully interrupt-driven I/O system for MP/M. 
(MP/M is a trademark of Digital Research Corporation.) 

~S.Qttl. Computer Products,lnc. ~ 1114 Industry Drive. Seattle. WA. 98188 
(206) 575-1830 



hand-held wand similar to a general-purpose one in­
troduced some months ago (the Hewlett-Packard 
HEDS-3000), but it has an interface and a plug specifical­
ly adapted to the HP-41C. 

With programs encoded and printed by Hewlett­
Packard, the wand works extremely well. A line of code 
can be scanned in either direction, although multiple lines 
must be read in sequence. The calculator display prompts 
for the lowest-numbered line not yet read. Even more 
helpful is audible confirmation. After each successful 
pass, the calculator emits a high-pitched beep; a failure 
results in a lower-pitched tone. The speed and orientation 
of the wand are not critical, and with practice the success 
rate becomes quite high. 

The wand can also do a few things besides the 
straightforward loading of programs. Individual instruc­
tions can be executed from a "paper keyboard" (which is 
a table of bar codes, each of which is a single HP-41C in­
struction); data can be entered directly into designated 
storage registers; subroutines can be appended and pro­
grams merged . One wand function, instead of translating 
the scanned bar code into HP-41C operation codes, 
displays the actual binary value represented by the bars. 

Printed machine-readable code is an ideal medium for 
the mass distribution of programs, and Hewlett-Packard 
will reportedly make all its software for the HP-41C 
available in this form. Programs from the users' library 
will also be offered in bar code, presumably at a lower 
price than programs on magnetic cards . For frequent 
users of such prepared software, bar code seems to be the 
medium of choice. 

The situation is somewhat different, however, for 
those whose main interest is in writing their own pro­
grams rather than in running other people's. The trouble 
is that bar code, for now, remains largely a one-way 
channel of communication. 

It is possible to assemble by hand a bar-code represen­
tation of a program. The basic materials are adhesive 
labels, each bearing the code for a single instruction or a 
single numeric or alphabetic character. [The "paper 
keyboard" can also be photocopied, with a program be­
ing created by cutting and pasting photocopied bar-code 
keystrokes . . .. GWj A long program, however, would 
require several hundred labels; moreover, they must be 
scanned as a series of many short strokes. The ability to 
reproduce the program by photocopying might 
sometimes compensate for this inconvenience, although 
the wand owner's manual warns that such copies may not 
always give acceptable results. (Three copying machines I 
tried all produced readable images, although the error 
rate was somewhat higher than with originals.) 

For those who have access to a computer system that 
includes a daisy-wheel printer or a plotter, Hewlett­
Packard will supply programs in BASIC or FORTRAN 
that will generate bar code in the HP-41C format. A far 
more appealing method would be to produce the bar code 
on the printer in the HP-41C system; if that could be 
done, the wand might entirely displace the magnetic-card 
reader. The HP-41C printer can readily be made to 
generate patterns that superficially resemble bar codes. In 
several weeks of experimenting, however, I have been 
unable to persuade the wand to recognize those patterns 

" Micros aren't just for games anymore ... 
AARDVARK gets down to brass TAX. " 

AARDVARK SOFTWARE takes home com­
puter use one practical step further with "Per­
sonal Tax," a federal income tax program 
designed specifically for home use. 

"Personal Tax" was developed by CPA's 
and computer professionals. It will calculate 
Federal Forms 1040 and 4726, as well as sched­
ulesA, B,G andTC. The program features mul­
tiple entries for a variety of inputs (e.g. wages, 
dividends and charitable contributions). An in­
dexed instruction manual and easy-to-follow 
input forms are included. 

"Personal Tax" computes quickly and 
accurately, then displays or prints the totals 
automatically (using a standard printer inter-

face). You simply copy the totals onto your IRS 
forms. 

This spring, use your microcomputer to 
simplify your taxes and file with confidence! 
You won't have to spend half of your refund 
either. The "Personal Tax" program is very 
affordable at only $75. 

"Personal Tax" will run on: Apple II ,TRS'80 
Models I and II, and OSI. Additionally, under 
CP/M, the program will run on VectorGraphics, 
North Star and Cromemco. 

Minimum machine requirements: 
48K and one disk drive. 

Send check or money order, or, write us for 
more information. 

AARDVARK SOFTWARE INC. 

The Microcomputer People for Professionals 
7Hl NOHTH WI\ II H S1F,11 I MIl WI\IJKII WISCONSIN ',:1;.'11;.' IJIIJ/;.'H'I 'J'IHfI B1-1 
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THE PERFECT MARRIAGE 
CHRISLIN 256KB MEMORY 

NOW AVAILABLE! 256KB memory on a dual height board only $1925. CHRISLIN INDUSTRIES 
now offers state-of-the-art 64K RAM Memory system designs , Like our rec ently introduced 
512KB MULTIBUS® compatible single card memory our 256KB LSI 11 / 23 memory is an 
industry first. 

Free up critical and expensive backplane space, Saves you 3 dual slots , 

Addressable in 4K increments up to 4 Megabytes, 

On board parity generator checker totally DEC hardware and software compatible , 

Single 5 volt power requirement. 

Battery back-up capability . 256KB unit draws less than 300 ma at 5 volts in battery back-up 
mode. 

Tested and burned in , Full year warranty, 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chrislin Industries, Inc. 
Computer Products Division 

31352 Via Colinas • Westlake Village, CA 91362 .213-991-2254 

Multibus IS a trademark of the Inlel Corp lSI 11 is a trademark of Dlgllal EQuipment Corp 
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SORCERER* 
SOFTWARE! 

Unless otherwise noted, all programs are on cassette and 
require only 8K of memory. 

FORTH 
new! Now Sorcerer owners can enjoy the co nvenience and speed of the fascinating FORTH 
programming language. Based on FIGFORTH and written by James Albanese, this version 
was designed especially for the Sorce rer and includes the ca pability to read and write data 
(screens) to cassette tape and a complete on· screen editor. Requires at least 16K of RAM. 

$49 .95 

new! GRAPHICS ANIMATION by Lee Anders. This packa ge provides the BASIC program· 
mer wi th a powerful set of commands for graphics and animation. The program is wri tten in 
machine language but is loaded together with your BASIC program and graphics definitions 
with a CLOAD command. Any image from a character to a la rge graph ic shape may be 
plotted, moved, or erased with simple BASIC commands. Encounters of plotted character 
sets with background characters are detected and background ima ges are preserved. Con· 
tains a medium reso lu tion plotting ro utine. A keyboard routine detects key presses without 
carriage returns. Includes a separate program for constructing images. $29 .95 

new! STARBASE HYPERION" by Don Ursem. At last, a true strategic space game for the 
Sorce rerl Defend a fr ont·line Star Fortress against invasion forces of an al ien empire. You 
crea te, deploy. and co mmand entire ship squadrons as well as ground defenses in this 
complex tactical simulation of war in the far future. Written in BASIC and Z·80 code. Full 
graphics and rea ltime combat status display. Includes full instructions and STARCOM battle 
manual. Requ ires at least 16K of RAM. $17.95 

new! HEAD·ON COLLISION" by Lee Anders. You are driving clockwise and a computer· 
controlled ca r is drivi ng counter clockwise. The co mputer's ca r is trying to hit you head on, 
but you can avoid a collision by changing lanes and ad justing your speed. At the same time 
you try to drive over dots and diamonds to score points. Three levels of play, machine 
language programming, and exce llent graphics ma ke this game cha lIenging and exciting for 
all. At least 16K of RAM is required. $14 .95 

new! LUNAR MISSION by Lee Anders. Land your spacecraft softly on the moon by 
controll ing your craft's three propulsion engines. Avoid lunar craters and use your limited 
fuel sparingly. You can see both a profile view of the spa cecraft coming down and a plan 
view of the landing area. Land successfully and you get to view an animated wa lk on the 
moon. Nine levels of play provide a sti ff challenge to the most skillful astronaut. Requires at 
least 16K of RAM. $14.95 

new! HANGMAN/ MASTERM IND by Charles Finch. Two traditional ga mes are brought to life 
by Sorcerer graphics. HANGMAN has three di fferent voca bulary levels for you to choose 
from. In MASTERMIND. the computer selects a four·character code and you have to uncover 
it. These two games provide an en joyable way for young people to develop their voca bulary 
and their logica l reasoning abil ity. Written in BAS IC. $11.95 

QS SMART TERMINAL by Bob Pierce. Conve rt your Sorcerer to a smart terminal. Used with a 
modem. this program provides the ca pability for you to communicate efficiently and save 
co nnect time with larger computers and other microco mputers. The program formats 
incoming data from time'sharing systems such as The Source for the Sorce rer video. 
Incoming da ta can be stored (downloaded) into a file in RAM. Files, including programs. may 
be saved to or loaded from cassette, listed on the video, transmitted out th rough your 
modem. or edited wi th an on ·board text editor. Interfaces with BASIC and the Word 
Processor Pac. $49.95 

DPX" (Development Pac Extension) by Don Ursem. Serious Z80 program developers will 
find this utili ty program to be invaluable. Move the line poin ter upwa rd . Loca te a word or 
symbol. Change a character string whereve r it occurs. Simple com mands allow you to jump 
directly from EDIT to MONITOR or DDT80 modes and automa tica lly set up the 1/ 0 you wa nt 
for listings. Built·in serial driver. Stop and resta rt listings. Abo rt assembly wi th the ESC key . 
Save backup files on tape at 1200 ba ud. Load and merge files from tape by file name. 
Versions for 8K, 16K, 32K. and 48K Sorcerer all on one cassette. Requires the Sorcerer' s 
Development Pac. $29 .95 

Other utifity programs: 

PLOT by Vic Tolomei. High res and low res modes.. .... .... ......•..... $14.95 
SHAPE MAKER" by Don Ursem. An on·screen character maker ..... •..... $14.95 
DEBUG by Bob Pierce. Debug machine language programs. . . . . . . . . . . . . .. $14.95 
SOFTWARE INTERNALS MANUAL by Vic Tolomei. A 64·page boo k. .. . . .•... $14.95 

Other game programs: 

MARTIAN INVADERS" by James Albanese. . . . . • .. .. . . . . . . .. . .. . . . .... $14.95 
NIKE 11 " by Charles Finch and Bob Broffel . . . . . . . . . .. . .. . .. . .. .. . . . . . $11.95 
TANK TRAP by Don Ursem ... . ..... . .... . .. ....... ..... .. .... .. . .. $11.95 
MAGIC MAZE" by Vic Tolomei . ....... . .................. . .. . .. . . . . $11 .95 
FASTGAMMON" by Bob Ch ristiansen ... .. .... ... ... .. .. . . .... ... . .. $19.95 

~ QUJlLITY SOFlWJlRE 
6660 Reseda Blvd.. Suite 105. Reseda. CA 91335 
Telephone 24 hours. seven days a week: (213) 344-<>599 

WHERE TO GET IT: Ask your nearest Sorcerer dea ler to see Quality Software's Sorcerer 
programs. Or, if you prefe r. you may order directly from us. MasterCharge and Visa ca rd· 
ho lders may telephone their orders and we will deduct $1 from orders over $1 9 to com pen· 
sate for phone charges. Or mail your order to the address above. Ca liforn ia residents add 6% 
sa les tax. Shipping Charges: Within North America orders must incl ude $1.50 for fi rst class 
shipping and handling. Outside North America the charge for airmail shippi ng and handling 
is $5.00 - paya ble in US currency. 
*The name "SORCERER" has been trademarked by Exidy. Inc. 
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reliably. The printer output itself, which is made up of 
blue or purple characters, is not recognized at all by the 
wand, and photocopies give erratic results. 

Even if the problems of color, contrast, and resolution 
could be solved, there would remain other impediments. 
The bar pattern for most of the instruction codes exceeds 
the capacity of the print buffer; what is more, with no 
means of summoning up operation codes from program 
memory, printing the bar-code representation of a pro­
gram would necessarily entail manual translation. With 
the system in its present configuration, bar-code output 
from the printer does not seem to be practical, although it 
is tantalizingly close. 

The mere possibility of obtaining 
hard copy greatly enhances the 

utility of the calculator 

The Printer 
The printer is easily the most engaging component of 

the HP-41C system. The mere possibility of obtaining 
hard copy greatly enhances the utility of the calculator, 
since it relieves the operator of the need to transcribe 
results as they become available. The printer for the HP-
41C does more than that: it will reproduce anything that 
appears in the display and much else besides. 

The print mechanism is a thermal, dot-matrix one; 
24-character lines are printed on rolls of heat-sensitive 
paper about 6 cm wide. There is a standard set of 127 
characters, including full uppercase and lowercase 
alphabets, the ten numerals, a few Greek letters, and 
miscellaneous other symbols and punctuation marks. All 
characters can be printed in a standard 5 by 7 matrix or in 
a double-width format. A few of the standard calculator 
instructions trigger printing and, in addition, the printer 
has its own repertoire of about twenty-five instructions. 

Programs can be listed in their entirety, or a designated 
number of lines can be printed out; in either case, the 
listing shows the same mnemonics that appear in the 
display. The path followed by the calculator through a 
program being executed can be traced, providing a record 
of all instructions and operands; this is a useful facility 
when the program does not function as expected. The 
contents of the operand stack can be printed out with a 
single command; so can the contents of all allocated 
memory registers, or of a defined block of registers. In 
addition, assignments of nonstandard functions to the 
keyboard and the status of all flags can be listed. All of 
these functions can be executed manually or within a pro­
gram. 

The most commonly invoked print functions are those 
that print the contents of the X register (roughly 
equivalent to an accumulator), the alpha register, or a 
print buffer. The variations offered by these instructions 
allow the output of a program to take almost any format 
within the physical capabilities of the printer. The main 
limitations are the time and space the programmer wishes 
to dedicate to format commands . It is easy to list a series 
of variable names, each followed by a colon or an equals 
sign and a value. Tabulating two or three columns of 
numbers so they line up vertically on their decimal points 
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The MODEL 800 MST is certainly pleasing to look at , but its true beauty lies beneath the surface . A gl impse at its 
features reveals why it is rapidly becoming the most sought after printer in the world . .. 

• Four ~tandard interfaces: • Up to 10 character fonts 
RS-232 (15 baud rates) Standa rd 96 character ASCII 
Centronics compatible parallel User defined character font 
IEEE-488 Provision fo r up to eight additional fonts 
20ma current loop • Dot resolution graphics in six densit ies 

• Six line densities : 64, 72, 80, '96, 120, 132 • Variable line spacing control from 0 to 64 dots in 
• 100 CPS at all six densities half-dot increments 
• Unidirectional or bidirectional printing • Auto form -feed for any form length a t any line 
• Sixteen horizontal and ten vertical tabs spacing 
• Elongated characters in all six densities • Heavy-duty all aluminum chassis 
• 1920 character buffer • 110vac or 220vac, SO/60Hz . 
• Uses either perforated or roll paper • 100 million character printhead 
• Fully adjustable tractors to 9 1/2" • 'Measures only 15" wide, 3" high , and 11 " deep 
• Auto self-test • We ighs only 15 Ibs . 
· . . . . but maybe its most attractive feature is the price .. . $699.00'. 

ba/e ~ inc. .0. BOX 31548 FULL .• CAL. 926 3 4 / I:714J 992-4344 



demands a somewhat larger investment of program 
memory and execution time. 

The dot-matrix print head is a single vertical row of 
print elements that sweeps across the paper forming 
characters as a series of columns (see table 1a). A special 
set of printer instructions brings this process under pro­
gram control so that .nonstandard characters can be 
created. Indeed, the printer reproduces any pattern that 
can be defined by a matrix 7 dots high and no more than 
40 dots wide . If the pattern fits in a 7 by 7 box, it can be 
treated as a special character, stored in a register, and 
called up as needed. In principle, a complete font could 
be built up in this way, although its usefulness might be 
somewhat impaired by the limited capacity of the print 
buffer: only 6 special characters per line can be printed . A 
more practical application is the creation of schematic 
symbols and markers, such as playing-card suits, chess 
pieces, or the phases of the moon (see table 1b). 

Another capability of the printer is the plotting of 
graphs for any function that can be expressed in the form 
y = f(x) . The graph is drawn under the direction of a 

(a) (b) 

STHliIlfiRD CHARACTERS SPECIAL CHHR~CTERS 

x x " ..;- a 0: 
~ f-; r r t -l- 6 .;,. 0 0 D 

'J (r • • ~ ;:-" ;' J-' • • . 
!. ..:. ~ -T f -I- e 8 - 1111 :.-: .. : 

~ ..... :::~:: 
Q r.o ~. .5 it A Ii o. ::~::::~::::~%::::~~:.:::::~ 

Ii A O. ci 0 Lt ':- 6 ::::~::::":::::':::::~::3~:::::~:: 

0 It [I () f It "- (e " .... """ ... -.... .,-....... -..... -...... z··: .... :·.: ... /:-:·-:.-:··:··~·: 

~ ~ £ £: I 3~:~ ::~:~;::<::2-:::::::::::::::::: 

I ! # # $ $ I I I I I I 
% :.~ 

, 
:~-: ( .:: .... ..,. + • 0-

) ) * *' + + . .!. 9 " ~- .;:, 

/ .. , ,; 0 (t ~ 
i 1 2 2 3 :3 4 4 "' I .. -
5 = 6 E. 7 7 ::: :::: -< -t>t -il- --1':---' 
9 9 j ; < .:::: 

) > ? ? @ I~ 

H H B E: C C II Ii 
E E F F G G H H 
I I J -J K f·' " L L 
II t'l H N 0 0 p P 
Q c! R P ~; S T T 
U U V 1./ W l·J u ::-:: ,"", 

'i I.t" Z Z [ [ \ ' -, 

J ] t .t-
a a b b G c- d d 
~ E" f f .q .", h h 
i i j ) k k 1 1 
n v. n n 0 0 p p 

.~ ," I' to. s ::. t, t · 
IJ U V 1 ..... 1 ~ ' .• J }~ v 

i 'y ' Z Z t n· I I 
.; -;. E ::: ~ I-

Table 1: Character set as printed by the HP-41C printer. The 
standard character set, shown in table la, contains 127 let­
ters, numbers, and other symbols. About sixty of them , in­
cluding the full uppercase alphabet, can also be represented 
in a somewhat different form in the display of the HP-41 C 
itself. Each character can be printed in a standard 5 by 7 dot 
matrix or in a double-width format . Special characters (table 
Ib) can also be created by specifying the pattern of dots in 
each column of the character. 
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program called PRPLOT (print plot), which is committed 
to read-only memory in the printer. When PRPLOT is ex­
ecuted (see listing 1), it first asks the user to supply cer­
tain information that determines the form of the 
graph, such as the range of x and y . It then calls on a 
named program, also supplied by the user, that for each 
given value of x must return a value f(x). The resulting 
graphs cannot compare to the product of an x,y plotter, 
but they can be run off quickly and are adequate for 
gauging the basic form and range of a function. PRPLOT 
can also be executed from within a program without the 
prompting for input values, and various parts of it can be 
called independently. 

Programming with Labels 
An organizing principle of programs for the HP-41C is 

that all references and transfers of control are made by 
means of labels . The name given to a program constitutes 
a global label, one that can be accessed from any point in 
program memory. By invoking the name, a program can 
be called as a subroutine and can even call itself, although 
there are limits to such recursion. 

Labels within programs are generally local, so that the 
same labels can be repeated in different programs without 
interference. Subroutine calls and branches can be made 
only to a label; there is no absolute addressing by line 
number. As a result, all programs and procedures within 
programs can be relocated at will. Lines can also be freely 
inserted or deleted without adjusting references 
elsewhere . 

Instructions that require an address or a numerical 
argument can be given it either directly or indirectly. The 
addressing modes are uniform for all memory operations, 
subroutine calls, branching, loop control, the setting, 
clearing, and testing of flags, and even such functions as 
setting the display format and determining the pitch of 
the beeper. A subroutine is called by the XEQ (execute) 
function, which must be followed by a local label or the 
name of a program. 

If the instruction is an indirect one (XEQ IND), the 
2-digit number that follows is interpreted as the register 
where the subroutine name or label will be found. Any 
register, including those of the stack, can hold the in­
direct address. Subroutines can be nested six levels deep 
before the return address of the highest-level routine is 
lost. 

Conditional tests of numerical data include various 
combinations of "less than," "greater than," "equal to, " 
and "not equal to"; alphabetic strings can also be com­
pared, but only for equivalence. All the tests have the 
same format, in which a false result causes the instruction 
following the test to be skipped. Tests of flags (set or 
clear) employ the same scheme. The complement of fifty­
six flags seems particularly generous. Eleven flags are 
completely unencumbered for use in programs; the rest 
control the status of the HP-41C and its peripherals, 
thereby affording the calculator a valuable amount of 
self-knowledge. 

Loops 
The control of loops in HP-41C programs is facilitated 

by two instructions that store all the needed information 
in a single register. The instructions, ISG (increment, skip 
if greater) and DSE (decrement, skip if equal), refer 
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directly or indirectly to a register holding a number of the 
form nnnnn.tttcc. Here nnnnn is the number to be tested, 
ttt is the value against which it is tested, and cc is the 
amount by which nnnnn is incremented, or decremented. 
The compacted form is a convenience, although I find it 
odd that the incremented number has a range of up to 
99,999, whereas a jump must take place whenever it ex­
ceeds 999. 

Other Programming Features 
The HP-41C cannot realistically be said to support 

structured programming, not as I understand the term . 
The rule that all procedures should have a single entry 
point and a single exit, which is one of the precepts of 
structured programming, cannot be observed without ex­
treme awkwardness. On the other hand, the program­
control structures of the HP-41C strongly encourage the 
composition of modular programs, where each procedure 
is a self-contained unit, small enough to be fully 
understood and capable of being tested independently. In 
a program longer than a few hundred lines, some such 
technique for imposing order is obligatory . 

In the end, the capabilities of the HP-41C can be ex­
hibited best by real programs and their output. A few 
short utility routines and a longer program, called 
CHART, are given in listings 2 and 3. CHART, which in­
cidentally shows off to good advantage the versatility of 
the printer, produces a bar graph, a form of display that 
is more appropriate for some kinds of data than the line 
graphs of PRPLOT. 

At last ... the 

Typewriter Int~{face! 

Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Year Warranty 

Dynatyper-the patented ' RDI-I / 0 Pak is fas t beco ming the industry 
standard for typewriter output. Why? Because : 
1. It takes 2 minutes to ini tiall y install and 5 seconds to remove or 

repl ace. 
2. You do not have to modify your typewriter. All factory warran ti es 

and maintenance agreements on your typewriter will be honored. 
3. You can use it with all powered carriage return typewriters that 

have U.S. keyboard . Our Model I works with all non Selec tri cs and 
our Model II works with Selectr ics. Conversion between models 
takes 2 minutes and the ki t (26 plungers) is avail able for a nominal 
charge. 

4. You don't have to lug around a bul ky printer w hen you travel. If 
there is a typewriter at your destinati on, you can install the light 
(3 Ibs.) I / O Pak in just 2 minutes. 

5. Same interface for TRS-80, Apple and GPIB. Centronics and Pet 
compatible in ter faces are ava il able in thi rd quarte r 1980. Elec tric 
penc il ava il able. 

6. Delivery: Stock to two weeks. Price: $499. for the complete system, 
FOB Rochester, Domestic . 

Over 1000 in operation today. VISA and MasterCard accepted. Call 
Ken Yanicky at 716-385-4336. 

'Pote n t Pe ndill9 ROBA"CiiH~ES~i E~R~D~.~I'A-
3100 Monroe Avenue, Rochester, New York 14618 incorporated 
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The main program in CHART (listing 2), which is con­
fined to the first 20 lines, is little more than a list of XEQ 
statements. It first prompts the user for needed informa­
tion, then does some preliminary calculations and prints 
a header that will identify the graph. An external pro­
gram (see listing 4) is then called once for each bar; it is 
expected to return a value defining the length of the bar 
and a label of not more than 4 characters. 

It is worth noting that the actual calculation of the bar 
length is a trivial operation. The bulk of the program is 
taken up with input and output routines, which are in­
tended to minimize the burden on the user's memory and 
faculties of interpretation. A bar graph generated by the 
CHART program is shown for data on the distribution of 
digits obtained from the ROM LN pseudorandom­
number generator; see listing s. 

Next Generations 
What more can one ask for in a programmable 

calculator? Quite a lot; there is much to look forward to 
in the next generation. More memory is always near the 
top of such a wish list. One way of supplying it, which 
might be compatible with the present mainframe, would 
be in a double-density memory module . The entire ad­
dress space could then be utilized without filling all the 
ports . 

The very existence of ports inspires thoughts of other 
Text continued on page 136 

Listing 1: Graph of the function (sin x)/ x was dra';~m by 
PRPLOT, a program that resides in read-only memory in the 
HP-41 C printer. The function itself is defined by a separate pro­
gram (at bottom), which evaluates the expression each time it is 
supplied with a value of x and called PRPLOT. 

PLOT OF S HU~: 

X (UHITS= 1. > ~ 
Y (UNITS= E-2.> ~ 

-a.5Q 2. ee 
a. oe 

1---1---- ----------1 
-360. 
-331. ': 
':302 . I 

-274. ' 
-245 . ' 
-216. ' 
-1 37 I x: 
- 15:3 . : x 

-130. 
-101. 
-72. 
-43 , 
- 14. 
14. 
43. 
7";' 

101. 
130 . 
l~ f'I JO. 

1B7 . 
216 . 
245. 
274 . 
3132 . 
331. 
360. 

, 

, , , 
:0: : 

, 
' : 

01·L8L ·S IHii;· 
02 RCL X 
133 SI H 
134 XU.,. 
05 I 

96 EH D 



I 

OPTIONAL ACCESSORIES 
(NEW 16K VERSION) 

.COMPUTER CONSOLE 'OPERATORS MANUAL 
'ATARI BASIC BK RAM 'RF MODULATOR 

MODEL #820 40·COL. DOT MATRIX PRINTER 
MODEL #822 40·COL. THERMAL PRINTER 
MODEL #825 80·COL. DOT MATRIX PRINTER 
MODEL #830 ACOUSTIC MODEM 

' 57 FULL STROKE ·POWER SUPPLY 
ALPHANUMERIC KEYS * ADDED OPTIONS 
PLUS 4 FUNCTION KEYS'JOYSTICKS 

'INVITATION TO PRO· 'EDUCATION ROM 
GRAMMING CASSETTE (NO CHARGE) 

MODEL #850 INTERFACE MODULE 
MODEL #CXB53 16K RAM MODULE 

CALL FOR PRICE 
10% OFF SOFTWARE WITH PURCHAS . CALL FOR PRICE & AVAILABILITY 

·Quad RS·232C Serial POlis. One 
lOrnA Curron t Loop Pall 

'Fu l l~ IEEE 5· 100 BuS Compatible 
' AsynchronousCommunical ions 
wllil Z80A·Da.l(ll.lj d. SynCI'1I0nous 
Communications with ZSOA. 
SIO/OjTMl 

'Full Sel 01 ModemConlrOI Signals, 
includIng RI(Rlng InOle1\tor) 

' Easlly Conllgurable loAny Typeo! 
Term,nallnteltace 

' 110 Servicing Env jronmen ts 
( II Polled: 121 Bu,VectOf: 
IJJ Z80MOCIe2Vecto' 

' OI1·Board Inllmupl DaisyCllaln 
Capabilily 

· Speclal ReceivoCol'ldluons: 
(l)framingE"OI: !2I Pa"'yE"o<: 
131 Receiver OVlllfun elfor 

_Baud Rales Selected h'ldlvH:lually 
h om 50 Baua 10300K Saud 

'72 Hour Burn·ln 

·A COmplele 'rngle boil-rd Z-80A CPU 
wrth sefr;allparaUel;nterl.ce 

. FullvcompatiDlewllh IhltpropOsed 
IEEE 5·100 Bu! Standard 

· Z·80A CPU 14M Hz version 01 IhIt Z·SO) 
- 158 lnsllucIiOnS-superselol.nd 
upwardcomptnrblelfomlhll8060', 
78 1nSIruCIions 

' Up1041(010n bo.rd Eprom W'lh 
oplionmlZ·80monil0lproglim -
11«(27m!).21«(27 I G)or41«(2732) 

· Fuliveclorlldlnl llrruplcapabUlly-
8b'l wilh MNI (I bll) 

'2MH, or 4MHz opllatlon Is JumpII 
solOClable 

, SIIIIIClabloauIO·wallslllolnurlion 
lor 1I~ le ndlng M I' . M REO'. lORa' 
andlOlon bOlld ROM 

ATARI ~gIT::~~I~S 
BASKETBALL ROM 
SUPE~BREAKOUTROM 
STAR RAIDERS ROM 
CHESS ROM 
VIDEO EASEL ROM 
MUSIC COMPOSER ROM 
3D TIC TAC TOE ROM 
JOYSTICKS 
PADDLE CONTROLS $18.00 
#410 CASSETTE RECORDER $60.00 

ASK ABOUT NEW SOFTWARE 

' DMA to within 16M bVIO 01 memory 
· Sl al o.:oI· l hO·ar l NEC765 LSI 
Con1l0llUI 

· tEEE·SIOOcompaliblo 
'OMA arOil,allon ;aUows USo o t 
mllUi~lo boards w ilhln a syslem 

' PLLdalarocovo,y lorlolaUv,oliable 
operallon 

. Wrltepre·compswilchedDlmid·dlsc 
10froliablodouOledon sllyope,allon 

' SuPPOIIS UP 10 10llfj4)drrvlIS 
' Power On, Powe, 011 or Resel ae· 

selcclSdrrves 10 avoid damagrnO "los 
' Drivedoselecl Timo Oul,tltlSOleCI 
drivesnOI In use 

' Srngloor double sided opelDlion 
' Singlodon5l1y/doubledensilV 
aPe/al,on 

.S·· slantla,dtll,vos 
· Sopa'<l l0VCc5upply'ordalarecov. 
oryloollmlna lt'lpOss,blo noiso 
proble" , 

' Fully SIOObuscompallblO 
' 641< ~8 bll dvnamlc RAM 
- Low powe,: 

"'" SVDC ft 700 rna 
"'" 16VDC Ill" 100 rna 
- 16VOC @ 25 m;a 

· BuIlH~ · p;arlty wllh LED IndlcalO' 
and vector Inl errupl 

' Memory oddressOble In lour 161( 
banks 

oHidtlenreffosn 
' Gold conlocla '0' hlghlOlillblll1y 
· 72·ho~r Bum·!n 

Z·80AlI·O $335.00 
Assembled & Tested 

Optional Monitor Program $50.00 

. aull RS·232 .III.11I0 ports uslrg 
Ihe Z80A·OART Wllh Individual b.ud 
ratoseleclionlirom50· 19,200Daud) 

'Up 10 24 bit p.IIUeIIlO porl-Iullv 

64K RAM Board 

oMomory mapped via DIP switch 
' BIlI Il ·ln programmablo wrllo·ploteci 
' Plogramm(lbleconl,olpOti rorp;arUy 

and blnkconl rol 

1·]f.1:i3iii=f1 
VERBATIM MD525·01 (SOFT) 
SCOTCH 744·0 (SOFT SECTOR) 
SCOTCH 744·10 (10 SECTOR) 
SCOTCH 744·16 (16 SECTOR) 
MEMOREX 3401 (SOFT SECTOR) 
SCOTCH 743·0 (DSIDD SOFT) 

1,~[ll:liil]ifi 
LEEDEX 100, 12" B&W 
LEEDEX 100·80, 80x24 B&W 
SANYO VM4509, 9" B&W 
SANYO VM5012, 12" B&W 
SANYO DMC6013, 13" COLOR 
HITACHI COLOR MONITOR 

II] fi:'.] iJ "A =t1 
aUME DT·8IDBL. SIDED 
DBL. DENSITY 8" DRIVE 

InlelB255A 

I:J it I: i i 3 iti 
$29.95 
$35.00 
$35.00 
$35.00 
$26.95 
$59.95 

CENTRONICS 737·1 
ANADEX DP8000 
ANADEX DP9500 
ANADEX DP9501 
TEXAS INST 810 
BASE 2800 MST 

$129.00 
$165.00 
$175.00 
$240.00 
$450.00 
$395.00 

Assembled & Tested 

1~,[I]']30~i 
NOVATION CAT 

300 BAUD, AUTO 
ANSWER/ACOUSTIC 

$149.00 ea. 
NOVATION D·CAT 
300 BAUDIDIRECT 

CONNECT 
$169.00 ea. 

(OPTIONAL RS232 
CABLE $22.00) 

LIVERMORE 
LlV·STAR 20M/300 BAUD 

RS232, ACOUSTIC, 
AUTO ANSWER, ETC. 

$159.00 

MICROBYTE D2 $2195°0 FLOPPY DISK SYSTEM 

SA851 (SHUGART) COMPATIBLE 
CALL FOR PRICE 

·(2) QUME DT·8, DMA S·100 CONTROLLER, 
POWER SUPPLY, CABINET, ASSEMBLED 
& TESTED. 

LESS CONTROLLER $187500 

Call for Price 

APPLE 
SOFTWARE 

BY EDU·WARE 

COMPU·MATH (FRACTIONS) 
$29.95 

COMPU·MATH (DECIMALS) 
$29.95 

COMPU·READ 
$19.95 

EDU·PAK I, CONTAINS 
COMPU·READ, PERCEPTION 

STATISTICS $35.00 

TERRORIST 
WINDFALL 
NETWORK 
SPACE 
PRISONER 

$24.95 
$16.95 
$16.95 
$24.95 
$24.95 

ALL SOFTWARE IS ON DISK. 
PLEASE CALL IF YOU 

HAVE ANY QUESTIONS. 

S.D. SYSTEMS S·100 PRODUCTS CALIFO~:~~~~~PUTER 

EXPANDORAM I 
2MHz DYNAMIC 
RAM BOARD 

EXPANDORAM II 
4 MHz DYNAMIC 
RAM BOARD 

16K $210.00 
32K $240.00 
48K $270.00 
64K $300.00 

16K $240.00 
32K $270.00 
48K $300.00 
64K $330.00 

SBC·100 KIT $255.00 
2.5 MHzlZ·80 CPU 
WITH SERIAL & PARALLEL 
1/0 PORTS 

SBC·200 KIT $279.00 
4 MHzlZ·80 CPU 
WITH SERIAL & PARALLEL 
1/0 PORTS 

VDB·8024 KIT $325.00 
80x24 1/0 MAPPED VIDEO BOARD 
WITH KEYBOARD 1/0 
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VERSAFLOPPY I KIT $210.00 
DISK CONTROLLER FOR 
8" & 5% " DRIVES 
S·100 BUS COMPATIBLE 

VERSAFLOPPY II KIT $299.00 
NEW DOUBLE DENSITY 
DISK CONTROLLER FOR 
8" & 5% ,. DRIVES 

PROM·100 KIT $169.00 
S·100/EPROM PROGRAMMER 
FOR 2708, 2716, 2732, 2758 & 
2516(T1) 

ALL BOARDS ARE AVAILABLE 
(ASSEMBLED & TESTED) 

CALL FOR PRICE & DELIVERY 

(SYSTEM SOFTWARE) 
AVAILABLE UPON REQUEST) 

MODEL 2016 16K STATIC RAM BRD. 
2032 32K STATIC RAM BRD. 
2065 64K DYNAMIC RAM BD. 
2116 16K STATIC RAM BD. 
2200 MAINFRAME 
2400 MINI·8100S 
2422 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4·PORT SERIAL 1/0 
27182 SER. PORT & 2 PAR. 
2720 4·PORT PARALLEL 1/0 
2802 6502 CPU BOARD 
2810 Z·80 CPU BOARD 
5400 MINI·8100 
5416 THE·8100 

CALL FOR PRICE 
& DELIVERY 

(SOFTWARE AVAILABLE) 

8080A . ...... . . .... 2.50 

Z80A . .. .. .... .... . 10.00 

REGULATORS 
320T5 .. . . . .. . . . . . . .80 

320T12 . . . .. . . . .. . . .80 

340T5 .... .. .. . . .. . .70 

.75 340T12 . .. ... .. . . . . 

LO·PRO SOCKETS 
1·99 100 Up 

14 PIN .1 0 .09 

16 PIN .12 .11 

18 PIN .15 .13 

20 PIN .23 .21 

24 PIN .26 .24 

28 PIN .30 .28 

40 PIN .40 .38 

RS-232 CONNECTORS 

1·9 10-24 25 Up 

DB25P 2.90 

DB25S 3.80 

2.75 

3.70 

2.40 

3.60 

COMPONENTS 
74LS240 . . .. . ... . 1.35 ea. 
74LS241 ... .. . . .. 1.25 ea. 
74LS244 . . .... ... 1.25 ea. 
74LS373 .. . ... .. . 1.50 ea. 
7 4LS37 4 . . . .. . .. . 1.50 ea. 
8T245 . . .. .. .. . . . 1.65 ea. 

2114 L·2/200 NS 
1-16 

17-49 

50-99 

100 Up 

3.95 ea. 
3.75 ea. 
3.50 ea. 
3.25 ea. 

2708/450 NS 
$6.25 ea. 

or 
8/$48.00 

2716/5 VOLT 
$11 00 ea. 

(.1@12 VOLT CAPS) 
10¢ ea. 

or 
1001$9.00 

BYTE January 1981 131 



Listing 2: A bar-graph program . CHART, the HP-41C program for generating bar graphs, is written as a series of modules. The first 
of these prompts the user to supply certain initial information that will determine the form of the graph. An alternative entry point, 
CHARTP, is intended for occasions when the bar-graph routine is called from another program; this entry point bypasses the 
prompting. For each bar drawn, CHART calls on a user-supplied program, which must return two items, the value to be plotted in 
the X register and a label for the bar no more than 4 characters long in the alpha register. The bar is actually formed in subroutine 08 
out of a standard character and additional print columns for fine adjustment of the length . 

01+lBl "CHRRT" 
02+lBl ., 
03 XEQ ee 
e4+lBl "CHRRTP" 
e5 XEQ 81 
06 XEQ 82 
07 XEQ "B~R· 

0S+lBl ~ 

99 XEQ 93 
18 XEQ 04 
II m 0S 
12+LBL 39 
13 m 07 
14 RCl 18 
15 lin 
16 XEQ HID II 
17 XEH 0S 
1:3 ISG 18 
19 GTO 3& 
29 W] 67 
21 GTO 59 

22+L8l I3Ij 
23 CF 23 
24 "PGI'I H~ME!" 
25 ROH 
26 PROt'I PT 
27 FS? 23 
23 fiSTO II 
29 ROFF 
30 CF 22 
31 "HO. OF 8RRS?" 
32 PROI'IPT 
33 me 22 
34 STO 12 
35 "Y NIH)" 
36 PRO~lPT 

37 FS?C 22 
3::: STO 13 
3'~ "Y 11RX?" 
4e PROI1PT 
41 FS?C 22 
42 STO -J4 
43 "Ain~,?" 
44 PROMPT 
45 FS? 22 
46 STO 15 
47 m 

48+lBl 91 
49 RCl 12 
59 I 
51 -
52 I E3 
53 I 

54 STO 18 
55 137 
56 RCl 14 
57 RCl 13 
53 -
59 I 

69 -STO 16 

Initialization; can 
be executed from 
the keyboard by 
pressing "A." 

Main calculation and 
printing of bars. Calls 
a user program whose 
name is stored in 
register II . 

Subroutine that 
prompts for inputs. 
In each case the 
prompting message 
appears in the 
display but is not 
printed. If no value 
is input following the 
prompt, the program 
assumes the value 
supplied on the previous 
run is still valid . 

Set up register 
for looped calls 
to user program. 

Calculate coefficient 
relating Y-axis 
scale to graph width 
of 137 columns. 
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61 RCL 15 
62 XEQ 10 
63 STO 17 
64 5 
65 XOY 
66 X(=Y? 
67 ST- 17 
68 132 
69 X()Y 
78 X)Y? 
71 ST- 17 
72 RTN 

73+l8l 132 
74 fiDV 
75 RDV 
76 .. F'" 
77 RCR 
78 SF 13 
79 "lOT OF " 
80 RCR 
81 CF 13 
82 SF 12 
83 RCl II 
84 HC X 
85 CF 12 
86 PF:BUF 
87 m 

8S+lBl 63 
89 SF 12 
90 "X· 
91 ~ C~ 

'127 
93 HCCHR 
94 29 
95 SKPCOl 
96 .y" 
97 ~CR 
98 125 
99 HCCHR 

100 CF 12 
HI! PRBIJF 
192 RHI 

103+lBl 04 
184 RCl 13 
185 RCX 
196 XEQ II 
187 STO 18 
18S RCl 14 
189 XEQ II 
119 ST+ 18 
111.144 
112 RCl 18 
113 -
114 SKPCOl 
liS RCl 14 
116 RCX 

Calculate absolute 
position of axis; 
if beyond the range 
of the graph, axis 
is suppressed . 

Print identifying 
header : 
"Plot of 'PGM NAME' .. 

Print labels 
for X and Y 
axes. 

Labels extrema 
of Y axis. 

117 ADY 
118 RTH 

119tlBL as 
12B 8 
121 STO 19 
122 RCl 17 
123 x=e? 
124 RnI 
125 119 
126 RCeOl 
127 RIIH 
128 RCl 15 
129 mil 
130 ST+ 10 
131 2 
132 i 

133 -
134 5 
135 ~: >Y? 
136 GTO 52 
137 RliH 
138 132 
13'~ PCL 10 
14 13 -
141 :': <: 'n 
142 GTC! 52 
143 RD il 
144+lE:L 52 
145 IHT 
146 :,KPCOL 
147 ST + HI 
148 RCl 15 
149 HCi': 
158 ~H 12 
151 PHI 

152+lBl 97 
153 119 
154 RCCOl 
155 0 
156 STO 19 
157 XEQ 17 
158 XEQ 12 
15'3 RTH 

16S+lBl ae 
161 .HCH 
162 3 
163 SKPCOl 
164 . RUN 
165 XEQ 19 
166 X(=O? 
167 GTO 07 
168 127 
169 RCCOl 
178 RDN 
171 136 

Labels axis 
within graph, 
if it has not 
been suppressed. 

Accumulates markers 
for the extrema points 
and the axis in spaces 
between bars. 

Master subroutine 
for accumulating and 
printing a bar. Checks 
if the length is zero; 
if so, executes LBL 07. 
Checks if the length is 

Listing 2 continued on page 134 



SUPER·M·LIST: A complele . easy to use mailing list program ~, 
package. Allows lor two names, two addresses, city, state , zip and 
a three digit code lIeld lor added lIexlblllty . Super·M·Llst can sort 
on any I leid and produce mailing labels direct to printer or disk IIle 
lor later printing or use by other programs. Super·M·Llst Is the 
perlect companion to TFS. Handles 1981 Zip Codesl 
Requires: 48K CP/M 
Suppl ied with complete user manual : $75 .00 manual alone : $10.00 

TFS·Toxt Form.ttlng Syot.m: An extremely powerlul lormatter. 
More than 50 commands . Supports all major leatures including: 

• lell & right margin just ilication • user dellned macros 
• dynamic insertion Irom disk lile • underlin ing and backspace 

TFS lets you make multiple copies 01 any text. For example: Per· 
sonallzed lorm letters complete with name, address & other inser· 
tions lrom a disk lile . Text is not limited to the size 01 RAM making 
TFS perlect lor reports or any big job. Text is entered using CP/M 
standard editor or mos t an y CP/M compatible editor. 
Requires: 24K CP/M 
Supplied with extensive user manual: $85.00 manual alone: $20.00 
Source to TFS in 8080 assembler (can be assembled using stan· 
dard CP/M assembler) plus user manual : $250.00. 

TEXT PROCESSING 

j. ·=OSTICS I: Easi ly the most comprehensive set 01 CP/M com~ible 
syst em check·Qut programs ever assembled . 
Tests : 

• Memory • CPU (BOBO/B085/ZBO) • Terminal • Disk • Prin ter 
To ou r know ledge the CPU tes t is the lirst 01 its kind anyw here. Diagnostics 
I can help you lind problems belore they become serious . A good set 01 
diagnostic routines are a must in any program library. Min imal re ­
quirements : 32K CP/M. Supplied with complete user manual : S75.00 Manual 
alone: $15.00 

It. DIAGNOSTICS II : Inc ludes all 0 1 Diagnosti cs I, plus : 
" • Every test is "submit" ·able 

• A comp lete Spinwriter/Diablo/Qume test has been added 
(Se rial Interlace only) 

• Output may be logged to disk 
• Expanded memory test 
• Expanded terminal test 
• Expanded disk tes t 

~ Diagnos tics II provides the next level in system maintenance. 
Requ ires : 32K CP/M 

~ Price: $100.00 Manual only : $15.00 

. ~ I SYSTEM MAINTENANCE I 

.~·~r 

: ~ UTILITIES I: A co llection 01 programs that you will 
maybe even necessary in your daily work (we did!). 

~ 
lind uselul and ~ 

I!!: Includes: 
r GREP: Searches liles lor a specilied string 

SORT: In core sort 01 variable length rec ords 
CMP: Compare two liles lor equality 
PRINT: Formatted list ings to printer 
PG : Lists liles to CRT a page at a time 

... plus more . 
L Requ ires: 24K CP/M r Supplied with manual on dlscette : $60.00 

UTILITIES II: Many new programs not available elsewhere. Includes these 
"lIle" uti lities: 

DIFF : Source comparitor 
PR : Powerlul multicolumn output lormatter 
CAT: Concatenate liles 
RPL : Substitute strings In Illes 

Requ ires : 24K CP/M $60.00 
Supplied with manual on dlscette 

... plus more . 

I UTILtTIES I 

'TINY' PASCAL Ii: We stili call It 'Tiny ' but It's bigger and better than everl This Is 
the lamous Chung·Yuen 'Tiny' Pascal with more leatures added. Features Include: 
• recursive proceduresllunctlons • Integer arithmetic • CASE 
• FOR (loop) • sequential disk I/O • 1 dimensional arrays 
• IF".THEN ". ELSE • WHILE • PEAK & POKE 
• READ & WRITE • REPEAT...UNTIL • more 
'Tiny ' Pascal Is last. Programs execute up to ten times laster than similar BASIC 
programs. SOURCE TOO! We stili distribute source, In 'Tiny' Pascal, on each 
discette sold. You can even recompile the complier, add leatures or just gain in· 
sight Into complier construction. 
Requ ires: 36K CP/M. Supp lied with complete user manual and source on discette: 
$85.00. Manual alone: $10.00 

STACKWORK'S FORTH: A lull, extended Forth interpreter/compiler produces 
COMPACT, ROM ABLE code. As last as compiled FORTRAN, as easy to use as in· 
leractive BASIC. 
SELF COMPILING: Includes every line 01 source code necessary to recompile 

itsel!. 
EXTENSIBLE: Add lunctions at will. 
lBO or B080 ASSEMBLER included. 
Single license, OEM licensing available. 
Please specily CPU type: ZBO or BOBO 
Supplied with extensive user manual and tutorial : $175.00 
Documentation alone: $25.00 

SSS FORTRAN: The SSS FORTRAN compiler is fast. eff icient. and complete 
(fu ll 1966 ANS I standard with ex tensions). The RATF OR co mpi ler compi les into 
FORTRAN al low ing the user to wr it e structu red code wh ile retain ing the 
benef it s of FORTRAN . The FORTRAN supports many advanced featu res not 
found in less comp lete implementations. inc luding : complex ari thmet ic . 
charac ter variab les. and func ti ons. Complete sequenc ial and random disk 1/0 
are support ed . SSS FORTRAN will compile up to 600 l ines per minute! Recur· 
sive subrou tin es w ith static variables are supported . ROMabie ".COM ·· files 
may be generated. SSS RAT FOR allows the use of contemporary loop con trol 
and st ru c tured programming techniques. SS5 RATFOR is sim il ar to FORTRAN 
'77 in that it supports such thing s as: 

• REPEAT.. .UN·TIL • WHILE • IF". THEN .. ELSE 
SSS RATFOR is supplied with source code in FORTRAN and RATFOR. 
Sys tem Requirements & Prices: 
SS5 FORTRAN requires a 32K CP/M system. 
SSS FORTRAN with RATFOR: $325.00 
5S FORTRAN alone: $250.00 
RATFOR alone : $100.00 
(Sold only wit h val id SSS FORTRAN l icense) 

PROGRAMMING LANGUAGES 

TERM: A complete intercommunications package lor linking your .com· 
puter to other computers . Link either to other CP/M computers or to large 
ti mesharing systems. TERM is comparable to other systems but costs 
less, delivers more and source is provided on discette! With TERM you 
can send and receive ASCII and Hex files (COM too, with included conver· 
tion program) wi th any other real time communicat ion between users on 
separate systems as well as acting as timesharing terminal. 
• Engage/disengage printer • error checking and auto retry 
• term inal mode for timesharing between systems 
• co nversat ional mode • send fUes • receive files 
Requires: 32K CP/M 
Supplied with user manual and B080 source code: $150.00 
Manual alone: $15.00 

INTERCOMPUTER COMMUN,ICATIONS 

ENCODE/DECODE: A complete software security system lor CP/M. 
Encode/Decode Is a sophisticated coding program package which trans· 
lorms data stored on disk Into coded tex t which is completely unrecog· 
nlzable. Encode/Decode supports multiple security levels and passwords . . 
A user defined combination (One billion poss ible) is used to code and 
decode a file. Uses are unlimited. Below are a lew e>amples: 

• data bases • payrolililes • programs • tax records 
Encode/Decode is available in two versions: 

W: : ';I:~~~~~;n : : ~~~;:::~~~~~;:I~~ : ~~~;~~it:~i ::* n.: :i;~;:~~~;;o~~;~n~;;~~~~~:;~;;~~~~::i%; 
' .. :.:~,i.,·. psychiatrist. Better than the lamous :' if :"j unsegmen l ed mode , full 32·blt ':'! 

Encode/Dec ode 1 provid es a level of security suitable tor norm al use . 
Encode/Decode I! provides enhanced secu rity lor the most demand ing 
needs. 
Encode/Decode I: $50.00 Encode/Decode II : $100.00 manual alone: $15.00 

SOFTWARE SECURITY 

" ELIZA" program. Enlightening as it, ;;~. arithmetic, hex ou tput , listing output , ::,i) 
well as fun . An excellent example 01 ':i ".'.. " down loader". ri', 

:.'. Artif icial Intelligence. r:. ri\ Requires : 56K CP/M $500.00 : . : 

~ 
... I,.' Requ ires : 4BK CP/M, CBA51C2 :'i f :' : i 1 year main tenance $300.00 '':'1 
ii, Cost : $35 .00 .. :{. ;::: manual al one $ 50.00 :~ ! 

\;'.. ..... ... . " ... " ........ { \!; ... .. .. .. ... ,. .... .. .. . .... . , ..... ....... -.. -.;: 
i).': :::::: :: :: ::::1 ENTERTAINMENT 1;0:::::: :::::i:;?< 1)1;,,:,,::: :: :,,:-:,,!!I Z8000 too! I:,::,:,,::: :: :,,:~::~ 

On line "Help" system provided with every program package. 

SuperSoft 

CP/M Formats: 8" soft sectored, 5" Northstar, 5" Micropo· 
lis Mod II, Vector MZ, Superbrain DD/QD 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359·2112 
Technical Hot Line: (217) 359·2691 
(answered only when technician Is available) 
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Listing 2 continued: 2B4tLBL 16 
239*LBL 10 
240 RCL 13 

172 X< =,[ ' greater than the maximum; 285 I 241 -
173 GTO e9 if so , executes LBL 09. 286 x>n 242 RCL 16 
174 RIlfl Otherwise, the bar is 297 RTH Calculates the length 

175 STO Ie built up by LBL 15 208 X=Y? 243 * of the bar. 
244 FIX 0 

176 :':EQ 15 and LBL 16. 20'j RTfI 
245 RHD 

177 RDH 21B 42 
17:3 XEQ 16 211 ~CCOl Finishes a bar by 246 FIX 2 

179 127 212 RDH accumulating individual 247 RTiI 

1:3 €1 i1CCOL 213 ' - columns until actual 24 t:tL8L II 
181 m 17 214 I length equals speCified 

249 fiBS 
182 XEu 12 215 X>Y? length . 

250 SF 25 
183 RTH 216 RTH 251 LOG 

217 X=Y? 252 CF 25 Calculates width of 
218 nH 253 HIT a number (eg : axis or 

184tl8L 09 219 85 254 5 extrema labels) in number 
185 STO 18 228 mOL 255 + of columns . 
1:36 XEQ 15 Special routine for 221 RDN 256. 7 
187 RDH a bar that must fill 222 - 257 * 1 :38 r:EQ 16 the entire width of 223 GTO 16 258 RTH 
139 127 the graph. 
190 HCCOL 259tL8l 12 
191 AD',! 224tLBL 17 

192 RHI 225 RCL Ie 260 135 

226 I 261 RCl 10 Adds space to fill out a 
227 + 262 - line, other than a line with 

193tL8l 15 223 RCL 17 263 SKPCOl a bar, then prints a y-
1'34 7 229 XtB? Inserts space from 264 11'3 maximum marker. 
195 :.:>n 239 X(=Y J end of bar to maximum Y 265 RCCOl 

196 WI Accumulates the maximum 231 RTH then adds a marker for 266 ~DY 

197 r:='n integer number of gray-tone 232 STO 10 maximum Y 267 RTH 

I '~ ::: RHI characters (standard char-
233 X<>'i acter 31) that will fit in 

19'3 ] I the bar. 234 - 26S+LBl 50 
200 i1CCHR 235 SKPCOL 269 AllY 
2(11 F.:Dfl 236 119 2?B RD~' Beeps to mark finish . 
202 - 237 ACCOl 271 BEEP 
20] GTO 15 233 ~:m 272 EHD 

~ R~E~~ ~A~ ~I~S ~~T=m;;e::-R~E~O~ :RA~T ~Lmes-:-R::CE~m~e~ ~rno~s ~R~TUrIlj-fjE~ RACEi7o;,~ -:0 
u > 
~ n 
~ ~ 

~ HARD DISK MULTIPLEXOR ~ 
~ FOR THE TRS 80· M d II BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 ~ 
c. • 0 SEEK and FIND functions for Variables . Line Numbers, Strings, Keywords. 'AII' en 

5 NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! options available for line numbers and variables. load from BASIC - Call with ~ 
~ • Allows up to 4 Mod II 's to connect to a single controller - up to 4 hard disk 'CTRL·R . Output to screen or printer! i!l 
u drives per controller. Users may access the same file simultaneously (first-come DSM $75 .00 Mod I, $150.00 Mod II ':!l 
~ first-served) . Disk Sort / Merge for RANDOM files. All machine language stand-alone package for c 
I • Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives sorting speed . Establish sort specification in simple BASIC command File . Execute ~ 

wl-~ along with RACET Hard/Soft Disk System (HSD) software . from DOS. Only operator action to sort is to change diskettes when requested! ~ 
• Access times 3 to 8 times faster than floppy. Mixed floppy/ hard disk operation Handles multiple diskette files l Super fast sort times - improved disk I/ O times en 

~ supported . make this the fastest Disk Sorl/Merge available on Mod lor Mod II. I 
:::J • Compatible with your existing TRSDOS programs _ you need only change (Mod I Min 32K 2·drive system. Mod II 64K 1-drive) " 
~ filenames! All BASIC statements are identical. UTILITY PACKAGE (Mod II 64K) $150.00 i!l 

~ ~ • A single file may be as large as one disk. Alternate mode allows 24·million Important enhancements to the Mod II. The file recovery capabilities alone will pay " 
I byte record range. Directory expandable to handle thousands of files. for the package in even one application! Fully documented in 124 page manuaJl ~ 

(/) • Includes special utilities - XCOPY for backup and copies , XPURGE for multiple XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from ~ 
Ii: deletions, DCS directory catalog system, and Hard Disk Superzap . FORMAT bad diskettes! XCOPY provides multi·file copies . ·Wild·card' mask select , absolute 1] 
g utility includes options for specifying sectors/gran. platters/ drive. logical sec lor mode and other features . SUPERZAP allows examine/ change any sector on 
tiJ disk size. etc . diskette include track-D. and absolute disk backup/ copy with I/ O recovery. DCS " 
:;1 HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 builds consolidated directories from multiple diskettes into a single display or i!l 
~ Call for multiuser pricing . Dealers call for OEM pricing . listing sorted by disk name or file name plus more . Change Disk 10 with DISKID. m 
~ BASIC LINK FACILITY 'BLINK' $25 Mod I, $50 Mod II XCREATE preallocates files and sets 'lOF' to end to speed disk accesses. DEBUG II ~ 
~ Link from one BASIC program to another saving all variables! The new program adds single step. trace, subroutine calling . program looping . dynamic disassembly " 
E can be smaller or larger than the original program in memory . The chained program and more!! r 
8 may either replace the original program, or can be morged by statement number. DEVELOPMENT PACKAGE (Mod II 64K) $125 .00 " 
tiJ The statement number where the chained program execution is to begin may be Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model i!l 
:;1 specified! (Mod I Min 32K 1·disk) II interface to the Microsoft 'Editor Assembler Plus' software package including ':!l 
~ INFINITE BASIC (Mod I Tape or Disk) $49 .95 uploading services and patches for Disk I/O. Purchase price includes complete c 
I copy of Editor Assembler + and documentation for Mod I. Assemble directly into i:! 
~ Extends level II BASIC with complete MATRIX functions and 50 more string memory , MACRO facility. save all or portions of source to disk , dynamic debug 3 
§ functions. Includes RACET machine language sorts! Sort 1000 elements in 9 facility (ZBUG) , extended editor commands . m 
~ seconds!! Select only functions you want to optimize memory usage. COMPROC (Mod I - Disk only) $19.95 I 

8 ~~~~~:t~ Bp~i~~~~~~~~~ii~~e~~~:~~:~e ~S~~lo headers, footers , page nu~2:~~5 ~g~~~n~i::~~e~st~e :euJ~o~~~r ~:~~ ~oR~~~f~~~s~~~~~~~~~~~~rni~~:~u~li~rJ, ~~t ~ 
~ Packed decimal arithmetic - 127 digit accuracy +, - , •. / . Binary search of FILES and MEM SIZE, RUN program, respond to input statements, BREAK, ~ 
I of sorted and unsorted arrays . Hash codes. return to DOS , etc. Includes lowercase driver, debounce, screenprint! ~ 

~ ~ 

5l CHECK. VISA. M/C. C.O.O .• PURCHASE ORDER "TRS·8D IS A REGISTERED TRADEMARK ~ RACET COMPUTES 1 7 
~ TELEPHONE ORDERS ACCEPTED (714) 637·5016 OF TAN DY CORPORATION 702 Palmdale, Orange, CA 92665 ~ 
~ n 
'i... ~~o.!!:.s ,;;,!I~T~~~R~E~r:te,!;; ~~0.!l!.s ,;;,!I~T ~L,!!!;S~ R~E~m~e~ ~E~O~ ~A~T ~L,!!!;S~ R~E~~te.!.;" _C'1 
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Thousands of SoftwareHows '"users agree - SoftwareHows 
products set a new standard of excellence for solution-oriented 
software. Instant installation for your system, powerful "word 
processing-like" editing facilities and consistent operating 
features make this SolutionWare'" the only serious choice for 
your needs. 

Why settle for a piece 
when you can have 
the whole pie?! 

At last! An integrated system of business 
software ideal for you! 

How often have you purchased software 
on Iy to be disappointed by its features or Cost 

frustra ted by the inability of the different 
programs to work togetherl Are you tired 
of entering the same data into your fur: 
chase Ordering System when a part is or­
dered, into Inventory when it arrives, Payable!o 
when it's invoiced and General Ledger when 
it's paid for? Can you easily link your Account-
i!!g Data Base with your word processing software 
to crea te personalized letters, reports, notices and 
announcementsl* Does your Point of Sale, Order 
Entry software also save a keyed file which may later 
be Sorted for over 60 customer characteristics and used 
to generate personalized sales literaturel 

If you don't like your answers to these questions, your accounting 
software is costing ~ money! 

The Data Base Integration '" System from SoftwareHows'"does all 
this and much more! This newest software product offers the 
perfect blend of performance, price and flexibility. Every single 
transaction feeds your master records. This common data base 
approach organizes all your business information so that every 
module is fully interactive. The result of this vast and easy to use 
data base is unique. You'll be amazed at how much better you'll 
understand the operation and cash flow of your business! And 
better understanding means better planning - and higher profits 
for you! 

The Data Base Integration System is built around the basic four 
accounting tools : General Ledger provides those all important 
balance sheets and income statements, Accounts Receivable and 
Payable take care of invoice control in a jiffy, while Payroll with 
Cost Accounting does your payroll and provides cost effective­
ness data. All packages fully interact and are self-checking. The 
amazing Order-Right '" order entry system and MicroDaSys In­
ventory, give you one of the most complete sales management 
and material requirements systems available. Output is processed 
with lightning speed and meticulous accuracy : invoices, shipping 
labels, charge slips and COD tags. Orders automatically interact 
with Inventory and Receivables. If your stock is too low, Inventory 
recommends the best source of supply and approximate prices to 
pay. Upon authorization, a purchase order is generated . The 
receiving department verifies receipt and the invoice is trans­
ferred to Accounts Payable. 

The Data Base Integration Business System is $2500. And that's 
for all seven packages! Now there's a deal too good to pass up! 
It includes over 1500 pages of user documentation, and a supply 
of computer forms. With our unique OBI Installation Program, 
getting the complete package up and running on your system 
is a breeze. Best of all , complete CBASIC source code is included 
with every CBASIC package. Current disk formats include 8" soft­
sectored, 5" hard- and soft-sectored. 

Call or Write for the SolutionWare'" to meet 
your software needs - today! 

D 

D 

VersaSort fW 

Ask your dealer why our 
business software IS the best! 

A Complete 200 page Overview of all 
SoftwareHows Solution Ware is yours 
for just $75, refundable with purchase. 

alVisioo of MicroDaSys 

PO Box 36275 Los Angeles, CA 90036 
(213)731-0876 TWX:91o-321-2378 



Text continued from page 130: 
peripheral devices. A cassette recorder could provide 
mass storage and would make feasible operations on 
large blocks of data. An x,y plotter could be driven very 
efficiently by the HP-41C, albeit at a leisurely pace. With 
a fairly simple interface, it should be possible to connect 
the calculator to a computer system. The likelihood that 
any of these products will ever be forthcoming is un­
known. It is probably too much to ask that Hewlett­
Packard release technical information on the signals 
available at the ports so that others could develop plug­
compatible devices. Some intrepid experimenter with a 
logic probe may do it anyway. 

There are a few gaps in the instruction set of the HP-
41C that should not be perpetuated in future calculators. 
For example, there are tests for x < y, for x $ y and for 
x > y, but there is no test for x ~ y . Of course, any 
desired logic function can be fabricated out of the existing 
instructions, but the programmer should not have to go 
to that trouble and should not have to remember which 
of the tests is the missing one. 

The most fundamental defect in the architecture of the 
HP-41C, inadequate numerical precision, is a serious 
flaw indeed. Numbers are represented, both internally 
and in the display, with 10 decimal digits; there are no 
guard digits. As a result, inaccuracies are quite often in­
troduced into the least-significant digit . For example, 
(.J2)2 is evaluated by the calculator as 1.999999999. For 
operations on some data, the corruption goes still deeper 
and 2 or 3 digits become suspect. There is something ab­
surd about the world's fanciest calculator not being able 

NOW ... Continuous Checl(s 
That Can be Used With or Without Your Computer! ! 

The Best in A Home Checking System 
That's right. Cont inuous Checks in a 3 -to-a-page 
desk set design that ca n be computer printed or 
handwritten - just as you now do your present 
home checks. 

VERSATILE 

Our checks are not a high-vo lume business form 
adaptation . They're especia lly designed for the 
home or low volume user. Now, you don' t have 
to change your check writing habits just to use 
your computer. 

THOUGHTFUL FEATURES 

Prog ramming? Easy. All stub and check informa­
tion is on the sa me line. No need to change 
tractor width either. Our checks are standa ru 
9V," width for tractor feed pr inters. 

COMPLETE HOME SYSTEM 

When you've iinished printing your monthly 
checks on your computer, store your checks and 
stubs in our attractive Data Ring Binder Check­
book. Later, if you have a few checks to write 
there's no need to load them into a printer - just 
w ri te a check right there at your desk as shown 
above. 
And, you ca n mail your checks in our du al 
windowed envelopes to eliminate addressing 
chores. 
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UNIQUE 
You won't find checks like these at any bank or 
forms company. Even so, our special sma ll 
quantity pri nting process w ill give you quality 
and appearance eq ual to any check supplier. 

Color co-ordin ated imprinting is standard on 
blue. grey. tan, or green checks. 
Standard imprinting and encoding is as shown 
above (logos and multi-color printing are 
optional). 

Our prices are reasonable 100. Two Hundred 
checks are just $29.95 (envelopes $11.95). 
Five Hundred checks are $49.95 (envelopes 
$23.95). Data Ring Checkbooks are only $5.95. 

Special " ORDER NOW" Offer 

If you order now, we' ll send you a checkbook 
FREE. You' ll save $ 5.95 . Just enclose a vo ided 
check (for encoding Information) wi th your 
payment. (VISA - MasterCharge orders must 
show signature, expi ration date, and account 
number) , Or, send today fo r samples isorry, we 
ca n' t make this free offer on requests for 
samples) To: 

SYNERGETIC 47 15 ~J~:::~/~L 
SOLUTIONS 33860 

Circle 85 on Inquiry card. 

to give results accurate to more than seven or eight 
decimal places. 

Actually, a subsidiary problem is more serious than 
that. Conditional tests on data are carried out on the full 
10-digit representation. Consequently, a test that effec­
tively asks "Is (.J2)2 equal to 27" will give a false result, 
which can lead a program far astray. 

Listing 3: Utility routines for the HP-41C. These two routines 
are the kinds of programs that can remain in memory as 
resources to be drawn on by other programs, somewhat like 
macro instructions in an assembly language. BAR simply prints 
a heavy bar across the width of the paper to separate different 
kinds of information . TAB handles the spacing of numbers to be 
printed in vertical columns. It must be supplied with the number 
to be printed (in the X register) and the number of character 
spaces to be measured from the present position in the line of 
print to the decimal point. TAB was employed in formatting the 
random-number data in listing 2. 

OI+LBL "BAF:" 
92 ADV 
93 .023 
94 31 
as+L8L 01 
96 ~ CC HR 
97 ISG Y 
98 GTO 91 
99 PR8IJF 
Ie ~DV 
II RDY 
12 EIlD 

01.LBL "TAE: " 
02 ASS 
03 SF 25 
e4 LOG 
85 CF 25 
06 X< =0? 
07 CLX 
08 HIT 
09 I 
Ie + 
II RCL 
12 3.1 
13 / 
14 HIT 
IS + 
16 CHS 
17 + 
13 ~;KPCHR 
19 EIHI 

Listing 4: Random-number routines for the HP-41C. These two 
random-number generators , standard coding exercises for pro­
grammable calculators, both calculate a pseudorandom real 
value, then select a single pseudorandom digit for return to the 
calling program. RDM Le employs the standard linear­
congruential method, which has virtues and failings that are 
well understood. In this example, R. + I is equal to [24 ,298R. + 
99,991jmod "',017. 

RDM LN is an algorithm the author stumbled upon but has 
not seen in the literature. R. + I is defined as 111n R •. Experimen­
tal runs of up to several thousand iterations have given good 
results, but the behavior of the algorithm is not understood. A 
sample test is shown in listing 5. 

91tLBL "RDll LIl" 
92 RCL 28 
93 ~BS 
94 lH 
9S \IX 
96 STO 29 
97 1 E3 
98 * 
99 FRC 
19 Ie 
11 * 
12 IHT 
13 ~BS 
14 EIlD 

91.LBL "RDM Le" 
92 RCL 28 
93 24298 
94 * 
as 99'391 
136 + 
97 199017 
03 MOD 
09 STO 20 
19 I E3 
II / 
12 FRC 
13 19 
14 * 
15 lilT 
16 EHD 



Look 

DMp·3 
$1 ,250' 

DMP·6 
$1 ,850' 

, 

DMP·2 $1 ,085 

I . . : 

appened to 
TTM 

DMP·5 
$1 ,685' 

DMp·4 
$1,385' 

DMp·? 
1,985' 

It's grown into a complete 
family of quality low cost digital plotters 

In just two short years, The 
HI PL0T has become the most 
popular digital plotter among 
small systems users. With a 
record like that, what can we do 
for an encore? WE'VE I N­
TRODUCED A COMPLETE LINE 
OF HIPL0TS ... with a model 
suited for just about every plot­
ting application . 

The HIPL0T DMP Series is a 
new family of digital plotters 
with both "standard" and "in­
telligent" models available with 
surface areas of 8112" x 11" (DI N 
A4) and 11" x 17" (DIN A3). For 
the user needing a basic reliable 
plotter, we have the "old stan­
dard" DMP-2 (8 1/2" x 11") and the 
" new standard" DMP-5 (11" x 
17"). For those needing a lit­
tle more capability, there are 
the DMP-3 (8 1/2" x 11") and 
the DM P-6 (11" x 17")-both 

TM HIPLOT and DM/PL are Trademarks 
o f Houslon Instrument 

Yes, they are UL listed! * 

microprocessor controlled and 
providing easy remote position­
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intelligence plus the 
convenience of front panel elec­
tronic controls, we've provided 
the DMP-4 (8112" x 11") and the 
DMP-7 (11" x 17"). 

The "standard" plotters come 
complete with an RS-232-C and 
a parallel interface. The "intel­
ligent" DM P plotters accept data 
from either an R8-232-C or Centronics 
data source. For the "standard" plot­
ters, software is available from 
our ever expanding "Micrographic 
Users Group." The "intelligent" 
HIPL0Ts use our exclusive 
DM/PLTM language which min­
inimizes plot software to a 
fraction of that normally as-

houston instrument 
GRAPHICS DIVISION OF 

Circle 86 for literature 
Circle 87 to have representative call 

sociated wth digital plotting, 
With the new DM P Series, 

high quality digital plotting can 
now be a part of your system. It 
just doesn't make sense to be 
without this valuable tool when 
there is a DMP plotter with the 
plot size, speed and capabilities 
that are exactly tai lored to you r 
specific needs ... and your 
budget. 

Prices for the DM P series 
range from $1,085* to $1,985*. 

For complete information con­
tact Houston Instrument. One 
Houston Square, Austin, Texas 
78753. (512) 837-2820. For rush 
literature requests, outside Texas 
call toll free 1-800-531-5205. For 
technical information ask for 
operator #5. In Europe contact 
Houston Instrument, Rochester-

laan 6, 8240 Gistel, Belgium. 
Telephone 059/27-74-45. 

BAUSCH & LOMB (jJ 'U.S. suggested retail prices only. 
.. DMP 2, 3 and 4 UL listed 

DMP 5, 6 and? UL listing pending 



WE 
DELIVER! 

VAND.AJA 
[3usiness Software 

Before you buy the programs that your company is going to 
depend on for its accounting, ask the following questions: 

Do I get the source (Don't settle for less. 
code? You cannot make the 

smallest change without it.) 
Is it well documented? (The Osborne documen­

tation is the best.) 
Is it fully supported? (If not, why not? What are 

they afraid of?) 

The Osborne system is the industry standard accounting 
package, with literally thousands of users. We oHer an en­
hanced version of that package that wi ll run on most systems 
without recompiling. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a diHerent 
CRT , you had to modify and test two modules - and recom­
pile every program! With the Vandata package, you simply 
pick your CRT from a menu and run. 

FILE/DRIVE MAP. The original package had all data files 
on the same drive as the programs. Ours allows you to 
dynamically specify the drive assigned to each file . In fact, you 
can change the drive aSSignments whenever you wish, to ac­
commodate expanded file sizes or new hardware - all 
wi thout recompiling! 

INTEGRATION. The original AR and AP systems had to 
be changed and recompiled to feed journal entries to GL. Our 
installation program eliminates this hassle. It simply asks you if 
you want the systems integrated, and what your special ac­
count numbers are. 

SPEED. The original programs used a binary search to ac­
cess the GL account file. We use an enhanced technique that 
greatly cuts down on disk accesses, thus speeding up account 
lookups significantly in the GL, AR and AP systems. 

BUGS. We have corrected a number of bugs in the original 
programs. If you find a bug in our programs, we'll fix it - and 
send you a $20 reward I Our users are sent bug fixes in source 
form. 

MORE! We have made many minor enhancements , and 
fixed many minor problems. We are committed to the ongoing 
support of our package. Vandata has been an independent 
software supplier for over seven years. Quality and support are 
our way of dOing business. 

General Ledger with Cash Journal 
Accounts Receivable . ' 
Accounts Payable 
Payroll with Cost Accounting 

• All Four Packages (GL, AR, AP, PR) . 

$95 
, . $95 

. $95 
$95 

.. $295 

Magic Wand (Super Word Processor!!) . . $345 
Pearl Level III (best prog. tool available) $645 
CBASIC·2 . . $11 0 
TRS·80® MOD It CP/M® 2.2 (Pickles & Trout) $185 
H89/Z89 CP/M® 2.2 (Magnolia Microsystems)$249 

Formats: Std . a". 5" NorthStar DO. TRs·ao MOD II". HSg/Zag. Manuals lor 
GL. AR/AP. and PR are not included in price - add $20 per manual desired 
(AR/AP are in one manual), CP/M" and CBASIC·2 required 10 run accounting 
software. Users must sign licensing agreement. Dealer inquiries invited. 

To order call : 
or write: 

(206) 542·8370 
VAN DATA 
17541 Stone Avenue North 
Seattle, WA 98133 

VISA ! CP/M" is a reg istered trademark of Digital Research . . ' I 
_ J TRS·aO" is a registered trademark 01 Radio Shack. Inc. 
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Listing 5: Bar-graph results of the CHART program, given in 
listing 2. The graph represents pictorially the distribution of the 
10 digits in a sample of 2500 pseudorandom numbers. The 
numbers were generated by another program , ROM LN (shown 
in listing 4), with the bookkeeping done by a third program . 

T; ~, i of "PDt'l Lt·j" 

Hu~ber 01 trials 2500 

Seed = 1,234567890 

DIGIT COUt·lT :3 

ME AII = 

(8) 
(I> 
( 2) 
( 3 ) 

<4> 
( 5 ) = 

237. 
259. 

228. 
256. 
265. 

(6) = 268. 
(7 ) 

(:3) 

RUNS OF 
RUfl ~, OF 
RUH~; OF 
RUI!~:; OF 

251. 
259. 
24 3, 

211. 
14. 
3. 
e. 

STHT I :3T I CS 

CH i ~;I]UHREIt = 
HIGHi LOfi = 
ODD. HEll = 

6. :324€t 
1,05'33 
0.9936 

Plot <J f "RHl-lDOt'l" 

~-C:,l. '( .;, 

2Se.ee 30~. 00 
250,0 13 

( 0) lmrml : 

It is easy to imagine that some programmable 
calculator evolved from the HP-41C would have instruc­
tions much like those of a higher-level language. Having 
introduced named programs, the next obvious step is 
named variables, which would relieve the programmer of 
much tedious worry over memory allocation. Let the 
machine keep track of where the numbers are; it does so 
better than people can. The existing conditional tests, 
which act directly on particular registers, might be recast 
as a more general if . . . then . .. else construction, 
employing the named variables. Also, do .. , while and 
repeat . . . until commands would be a welcome addi­
tion; indeed, the loop-control instructions of the HP-41C 
already come close. 

One essential capability must be added to the 
calculator before such higher-level commands can be 
made available. A higher-level language is a program 
whose output is another program, and so it is necessary 
that instructions be allowed to operate not only on data 
but also on other instructions . In this context, it seems 
significant that the inability of a calculator to alter its 
own instructions is what most clearly distinguishes 
calculators from computers .• 



INVEST IN PRODUCTIVITY 
Are you responsible for introducing modern 

office systems into your organization? 
Is your department going to be a user of such 

systems? 
Do you design, plan, make, or market such 

systems? 
If so, you should plan now to attend the second 

annual Office Automation Conference in Houston, 
Texas, March 23-25. 

More than a showcase for the latest office auto­
mation equipment, the Conference provides a 
unique forum in which you can learn from experts 
how to harness and integrate today's worksaving 
devices for maximum gains in productivity 

In addition to 150 informative exhibits, you'll be 

able to attend over 50 special learning sessions. 
Sessions covering topics as diverse as: Feasibility 
Studies ... Organizationallmpact ... Electronic Mail. .. 
Teleconferencing ... Merger of Voice with Text and 
Data .. . State of the Art in Word Processing. 

Don't miss this opportunity to see and hear 
what's new in office automation and turn what you 
learn into greater productivity for you. 

For Conference information, call or write Office 
Automation Conference c/o AFIPS, PO. Box 9659, 
1815 N. Lynn Street, Ariington,VA 22209 (703)558-36\0. 

For discount air fares, airline reservations, hotel 
and show information, or to pre-register, call toll-free 
(800) 556-6882. 

See you in Houston! 

THE 1981 OFFICE AUTOMATION CONFERENCE 
HOUSTON, TEXAS MARCH 23-25 
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No.18 
Software with 
full support 
Purchasing our software is just the 
beginning, We then back it up with 
professional support: 
• Subscription to "LIFELINES" for automatic­
notifications of revisions! • Update service for 
software and documentation! • Telephone 
Hotline! • Overseas software export service! 
All Lifeboat programs require CP/ M, unless otherwise stated. 

M ICROSOFT MICRO FOCUS 

o BASIC-80 - Disk Extended BASIC, ANS I 0 STANDARD CIS COBOL-ANSI '74 COBOL 
@compalible with long variable names , @standardcompilerfullyvalidatedbyU.S. Navy 
® WHILE/ WEND, chaining, variable length file tests to ANSI level 1. Supports many features to 

~~~~.rdS . MBASle verSi~.~ : :~~ :~~~ ~~$~~:/~~~ ~~~'u~e~n~~~d~?u,~1~~~jfil~Of~~~jTy.Ol,~~~~~ 
o BASIC COMPILER -Language compatible gram segmentation, interactive debug and 
CO with BASIC·BO and 3·10 limes faSler execution. feOcf:~f~~~~~~~~jt~~t~~~~r~~r~e~Ukfr~!ftr~~ 
® ~~~~~~~~utl~~?U~~S ~j~~~~~8~~I~fs~~~~ea~~ from COBOL programs used with any dumb 

10 FORTRAN-80 or COBOL-80 code terminal .. .................... S850/ S50 
modules .S350/S25 0 FOR MS 2- CRT screen editor. Output is 

o FORTRAN-80 -ANSI 66 (except for COM- © COBOL data descriptions lor copying into CIS 
<D PLEX) plus many extensions. Includes reloeat. COBOL programs . Automatically creates a 
® able object complier, linking loader, library with query and update program of indexed files 

manager. Also includes MACRO-BO (see r~ri~~t~.RJoP;~~~;~~~gg ~;C;~~;~:dn~~~e:;, 
below) . . ......... . $425/S25 0 t t d' II '1 d b STAN 

o COBOL-80- Level t ANSI '74 standard plus DX~~ d:sto~ote.c .y .. compi e ... S~001S20 
~ ~g:~~~ ~if:~u~'p~~t":i~~uV~~:~a~ier~l~i~~'ma~s~ o NEVADA COB~L.-Subset of A,NSI-?4, Fea-

Powerful interactive, formatted screen handling @ tur.es fast compilation and executlC?n WII~ sm,all 
with ACCE PT and DISPLAY verbs. Program J obJe~t.modules. Has ex tended a~lthmetlc With 
segmentation for execution of programs larger 1B digit accur~cy. Extended 119 1n~ludes ran-
than memory and CHAIN command with pa-~ ~om access .flles and sequential flies .of both 
rameter passing. Full support of CP/ M version " f~xed and van~ble length records, and mterac-
2 files . Includes MACRO-BO (see above) , link. tlve accepVdlsplax verbs:. ~ood error mes-
ing loader, and relocatable library manager. sages and debugging faCli!tles enhance pro· 
Requires 48K CPIM . . .. ........ . $700/525 gram development. ReqUIres a 32K CPI M 

o M/SORT - Optional sort/merge capability for system . . . . ............ S149/S25 

o CP/ M" FLOPPY DISK OPERATING SYS­
TEM - Dittal Research's operating system 
~~~f~~~e Sy~~~~:ny popular micro-computers 

© COBOL-80 which conforms fu lly to SORT I EIDOS SYSTEMS 

':',~::'/~,~"'::" J ~~~~~d (~~~~~i lc~~t!T~~b\~~~E~~~~~ 0 KBASIC- Microsoft Disk Extended BASIC 
I h b t ) R . COBOL BO S Id CD version 4.51 integrated with KISS Mult i-Keyed o RAID -BOBO/BOBS debugging aid and general ~ a p a e -name. equlres - . 0 as Index Sequential and Direct Access Ii Ie man, 

system utility p r09ram . Both a software an update to COBOL-80 .. . ..... ... S150/S10 t 9 ddT I BASIC d 
emulator and real-time debug monitor. Fea- COBOL-BO + M/ SORT . . . , ....... $825/S35 ~~SSrnnCIU~~d a~ re:~~~fable mOdu~~~I~~~b~ 

System Version Price 

AP~~~tg~rd~ '~;thi80 " ..... 2.x ... . 349/ NA 0 

Microsoft BASIC version 5 
with high resolution 
graphics 

North Star Single Density .. 2.x .... 170/25 ® 
North Star Doublel Quad ... 2.x . . .. 170/25 ® 

~o~~:r~~6iSk 24 it ••••• ~.~ •.• m~~~ 
iCOM 3712 for MITS 

88-2S10 Console ... . .... t.4 .... 170/25 " 
iCOM 3712 for 3P + SIMITS 

510 Rev non-zero console 1.4 .... 170/ 25 • 
iCOM 3812 . . .... .. ..... 2.x ... 225/25 ® 
iCOM38t2 ....... . ....... t.4 .... 170/25 " 
iCOM 45t 1/ Pertec D3000 . . 2.x ... . 375/ 25 "+ 
Mils 3202/Altair 8800 ...... 1.4 ... . 145/25 
Heath H8 + H17 ......... . 1.4 ... . 145/25 ® 

~~f~hS~i~~t?'rC ~~gnOlia •••• ~. : •••• ~~gm 0 
Ohio Scientific C3-C ...... . 2.x ... . 250/25 
Onyx C8001 Standard ..... 2.x ... . 250/25 
Onyx C8001 Enhanced .... 2.x . . . 330/25 
TRS-80 Model l ........... 1.4 ... . 145/25 ® 
TRS-80 Model II . ......... 2.x ... . 170/25 
TRS-80 Model II + Corvus . 2.x. . .250/25 
Processor Technology 

Helios II ... ....... . . ... . 1.4 ... . 145/25 
Intel MDS Single Density ... 2.x . .. . 170/25 
Intel MDS Double Density 2.x .170/25 

.11' __ ,;f Micropolis Mod I ..... .... . 2.x . . . . 200/25 ® 
fV.;)I"1PI" J Micropolis Mod II .......... 2.x ... . 200/25 ® 
-.1 Mostek MDX STD 
tv Bus System ....... ..... 2.x ... . 350/25 "" 

HARD DISK OPTIONS (I tems with ®) when 
purchased wi th CPI M 2.X system. 
Corvus ......................... Add 80, 
Kanan Phoenix . . . Add 80. 
ICOM 45111Per tec D3000 ... ...... Add 80 . 
Software consists of the operati'd', system, text 

r:'I~~~ ~s::;'g~~~~ea~Jf::t:~ ~~7::.~~~~e: 
Complefe sef of Digital Research's documen­
tation and additlonollmplementat/on notes in ­
Cluded. Systems marked· and " Include firm­
wsre on 2708 and 2716. Systems marked + In­
clude 5440 media charge. Systems marked 
® require the specIal ® versions of soft­
ware In thIs catalog, 0 Includes hardware ad· 
dltlon to allow our standard versions of 
software to run under It. 

O Z80 DEVELOPMENT PACKAGE- Consists 
® of: (tl disk file line edilor, wllh globallnler and 

al ~~r~~~g~~~!II~~ ~2Je~s.,onl~~~~~~~PtiOans~e~: 
sembly and cross reference table capabilities; 
(3) linking loader producing absol~ le Intel hex 
disk file .......................... S95/ S20 

o ZDT - Z80 Monitor Debugger to break and 
® examine registe rs wi th stand ard Zllogl 

al ~~;I~k o~~:~~~ICw~\shas~~~b~ ~~Stll~~S,;, ~~~ 
Package ............... . .. ....... S50/ S10 

AVOCET SYSTEMS 

o XASM·68 - Non·macro cross-assembler with 
nested conditionals and full range o~seudo 

fld6~~~n~n~~~~~~et~fl~~1 S~:~d.a.r~S 28~~$0~~ 
o ~~~~6~gos~~eXsA~~~~~~~~sMOS ~Wonoo)~~§ 
o XASM-48- As XASM-68 for Intel MCS-48 and 

UPI -41 families ......... ..... . .. . 5200/S25 
o XASM-18-As XASM-68 for RCA 1802 

..... . $200/$25 

o DISTEL- Disk based disassembler 10 Inlel 
8080 or TDLlXltan Z80 source code, listing and 
cross reference files , Intel or TDLJXitan pseudo 
ops optional. Runs on 8080 . ....... . 565/ S1 0 

o DISILOG- As D IST EL to Ziiog / Mos tek 
® mnemonic files ......... ........... 565/$1 0 
al o SMAL/ BO Structured Macro Assemble r 

® ~~~pg~saeg~;;t~c:car~e p~~c~~~~:f~~cP~n~~a~ 
structured language compiler. SMAL is an as-

t~~we~EI~~~~_W~ I ~~~hDlb:J~5,NB~~~~: 
END constructs. Not compatible with CP/ M 
version 2 or greater. , ,S75/ S15 

tures multiple breakpoints, symbolic input, O MACRO-80 -8080/ Z80 Macro Assembler. to FORTRAN-80, COBOL-BO, and BASIC 
symbolic display and altering of registers, built- CD Intel and Zilog mnemonics supported. Relocat- COMPILER. Specify CP/ M version 1.4 or 2.x 
in assembler & dis-assembler, tracing, single- @able linkable output. Loader, Library Manager when ordering. Requires 4BK CP/ M S585/ S45 
stepping, memory protection, histograms , and Cross Reference List utilities To licensed users of Microsoft BASIC-BO 
memory search , direct disk access. Requires included . .. S149/S15 (MBASIC) ....................... 5435/ 545 
32KCP/M .. ...... ..... ... .... . . S250/ S25 O XMACRO-86- 8086 cross assembler. All 

PHOENIX SOFTWARE ASSOCIATES 

o PASM" - Z80 macro assembler, InlellTDL 
<D mnemonics. Generates Intel hex format or re­

locatable code in either TDL Object Module 
fo rmat or PSA Relocatable Binary Module lor­
mal. Supports text inser tion, conditiona l 
branching within macros, recursive macro calls 
and parameter passing. . ......... S129/525 

D EDIT - Character oriented texl file editor. In­
a> cludes macro definition capabilities. Handles 

insertion, deletion , searching, block move, etc. 
for fi les of any length . Does not require a 
CRT. ................. . ......... . $129/S25 

o PLINK'-Two pass dlsk-to-dlsk linkage edl­
(%> t or/ loader which can produce fe-entrant , 

ROMabie code. Can link programs Ihat are 
larger than available memory for execution 
targeted on another machine. Full library 

~;~a~I~~eu~e~r~L oQebc~ ~~~u~e~~cM:~~~~~;i 
REr flies. Oulput can be a COM file, In te l hex 
file, TDL Object Module or PSA Relocatable 
file . . .S129/S25 

o BUG- and ,..,.BUG*- ZBO interactive maqhine 

<I> ~~~~. d~eGg~~; f~lfl~~~~~~igr~~ced~~~~~~ 
teracl lve assembly (mnemonics compatible 
with PASM) . Dynamic breakpolnls and condi­
tional traps while Iraclng (even through ROMI) . 
/LBUG Is a subsel of BUG and is used in mem­
ory limited slluations . . ... S129/S25 

DIGITAL RESEARCH 

o MP/ M-Inslalled for slnRle denslly MDS-800. 

~r~::-~~o;~~~~~d~~;~~f l~fc lt~~e~P~M\'2 
documentation . . .5300/S50 

o MAC- 8080 Macro assembler. Full Intel macro 
(J) defini tions. Pseudo Ops Include RPC, IRP, 

REPT, TITLE, PAG E, and MACU B. Produces 

~~;~~t~l~e~n~U¥'s~hP!~::6~~~\ t~~~ i~~s~o~ 
o SID - 8080 Symbolic debugger. Full trace, 

(J) ~~~s b~~k~rta~~da~~ehti:g~~~~r~~i~~I~s ,tex~negri 
~:~;'I~I ~:'~' ~~~V~dqe';afl~~ s~~~~~I~~~m!Jl10~ 

O ZSID -Z80 Symbolic debugger with all lea-
(J) tures of SID ..................... S130/S15 
al 
o TEX - Text outpul formatter to creale paglnal-

(J) ~~n ~~g31;~~~~~~~r~~~r J~~~li:~ cO~i O~~~1uJ 
o DESPOOL - Utility program 10 permll slmulta-

(J) ~rho~spr~~r~~s I r~.~ ,t.e.x.t. ',II.e.s. ~~I~~ . ~s~g/~~8 

D tiny C - Interactive Interpretive system for 

® ~:~~I~I~n6tl~ug~~r~~1 ~~~~~:«~Ii~~s t~$~~~~S~~ 
o BDS C COM PILER - Supports structures, 
® unions, 2 dimensional arrays, pOinters, recur· 

CD ~~~e{~7gr, ~~~~br:Si~:J~~~~r~r~~fi:!~7o~~~~ 
capability to produce ROMabie code . Includes 
macro package to enable user to produce link­
able modules with MAC (see under Dlgl lal Re­
search). Floating point functions , full run-time 
package and machine code library sources 

1~~I~I~:g .. ~~~~ii~~r~~~~arn~~:I~:enr~ ,te:t~t~cOs~ 
lIoats and longs . .. ............... S145/S25 

o WHITESMITHS C COMPILER - The ultimate 
CD in systems software tools . Produces fasler 

® ~~?:n~~~nfa~l~f:~dc~~~g~m:~~~~le 7~t,r u~f~~ 
~~~S~j~C~i;, 1:~a~i:esd:~~r:~~I~ ~~:re;~lru~a;. 
~~gs s~~~a~:rf~I~~~~Ho~.OLi~~~~~e ~~n~~:~~~g 
REL liles. Requires 60K CPI M .. .. . S630/S30 

<D Macro and utility features of MACRO-BO pack­
age. Mnemonics slightly modified from Inte l 
ASM86 . Compatibi l ity data sheet 
available . . ..................... S275/S25 

D EDIT·80- Very fast random access text editor 
CD for text with or without line numbers . Global and 

intra·line commands suppor ted. File compare 
utility included. . .S89/S15 

o mu SIMP/ muMATH-muSIMP is a high level 

CD ~~~r:e~T.~~~:~5~la~~0~~!t~~~ i~~I~~~~~~~ 
~~il~g7~ ~ay~~:~1 ~~~~f~! ~~~~r~~~~Tki~~n~ 
package of programs written in muSIMP. The 
package performs sophisticated mathematical 
functions, Keeps track of up to 611 digits. Per· 
forms matrix operations on arrays: transpose, 
multiply, divide, inverse and other integer pow­
ers. Logarithmic, exponential , trigonometric 
simplification and transformation, symbolic dif-

!:~~~~\~~O~;~~c~~~a~~~rir~Ji~ff~rt:y~~~~i~'I~~ 
Requires 40K CPIM . . .$2501$20 

D muLlSP~80- Microcomputer implementation 

CD ~: ~~~~~ey~tr~~rueJ:~r:~i~rS~~~~~1ib~s~~:~ 
infinite precision Integer arithmetic expressed 
In any radix from 2 to 36. muLiSPBO Includes 
complele trace facility and a library of useful 
functions and en t er tai n ing sample 
programs . . .. . . S200/$15 

o PASCt,LlM" - Complies enhanced Siandard 

® 6~~~lc~';~~i~;:s~:n~~~I:~~~;~~fesTO~~:~ 
16 and 32-blt Integers. Runtime error recovery. 
Convenient STR INGs. OTHERWISE clause on 
CASE. Comprehensive manual (90 pp. In­
dexed) . SEGMENT provides overlay structure. 
INPORT. OUTPORT and untyped files for arbl-

~a~r ~?2 ~e~~i~esc5t~ M~P ~~31P~c:~ ~ ~ ~~g 
CDOS. . ..... . $175/$20 

o PASCALlZ- Z80 native code PASCAL com­
(j) pller. Produces optimized, ROMabie re ·entrant 
al code. All Interfacing to CPI M Is through Ihe 

~~I~~~~lt~~r:~~eT~61 ~~c:~9~I~kc~~,d:~~0:J1:~~ 
~~dal~II~~~~r rl8'°:r~le:upV~6~~~~ .re~~~~~;e~rl~e~ 
CPI M .. . ................. . .. ... S395/S25 

D XYBASIC Interactive Process Contro l 
BASIC- Full disk BASIC features plus unique 
commands to handle byte rotate and shift and 
to test and set bits. Available in several ver-
sions: 
Integer ROM squared. . ........ S350/ S25 
Integer CPIM . . . . . . . . . . . .. S350/ S25 
Extended ROM squared .S450/ S25 
Extended CPI M ............. . ... S450/ S25 
Extended Disk CPI M ............ ·.S550/ S25 
Integer CPI M Run Time Compiler .. S350/ S25 

• _E!t:.n~e~ ~P~~ ,!u~ !!~e_C:;~~e~5!5~/!2~ 
D RECLAIM-A utility 10 validate media under 

CP/ M. Program tesls a diskette or hard disk 
surface for errors, reserving the Imperfections 
in Invisible files , and permitting continued 
usage of the remainder. Essential for any hard 
disk. Requires CPI M version 2 ...... . 580/S5 

O BASIC UTILITY DISK -Cons isls of : (t) 
® CRUNCH-t4- Compacting utility to reduce 

~~~~~~f~~~sice~~~l ~h~A~rc_dB~' f~~gfM~J8 
BASIC. (2) DPFUN- Double precision subrou­
tines for computing nineteen transcendental 
functions including square root , nalural Jog, log 
base 10, sine, arc sine, hyperbolic sine, hyper·. 
bollc arc sine, etc, Furnished in source on dis-
kette and documentation . . ...... . 550/S3 5 

o ~~~~~~/rgrd~~~;a2~/~tr~Bci';n~~17~ f.~~ 
FORTRAN and other compatible Microsoft lan­
guages. The utility library contains routines that 

.~~~b~ea~d~~~~::~~~f~~~~~dCs~~r~~efjl':~ir~vc~ 
:r:;~~tl~i~o~~I~I~ ~i~~d~g;:ItI~~';'~luPfJI~1s~g 

o STRING / 80 source code available 
separately - . . .S295/ NA 

o TH E STRING BIT- FORTRAN character 
® string handling . Routines to f ind , 111 1, pack, 

move, separate, concatenate and compare 
character strings . This package complete ly 
el iminates the problems associated with 
character string handling In FORTRAN. 
Supplied with source ...... S65/ S1 5 

o VSORT - Versalile sort/merge system for fixed 

® ~leI8~ V~OR~s c~~hb!IXuesdedO~sV~ri:t~~d~:~og~~ 
fr~~a8~~S ,'8~~.e~~~~ ~~~~d a~s: ssuu~~ou~:~ne~ 
VSORT maximizes the use of buffer space by 
saving Ihe TPA on disk and restoring It on com-

O PASCALIMT - Subset of standard PASCAL. pletlon of sorting. Records may be up to 255 
® Generates ROM able 8080 machine code . bytes long wilh a maximum of 5 lields. Upperl 
® Symbolic debugger Included Supports Inler- lower case translation and numeric fields 

rupt procedures, CPI M lIIe 110 and assembly supported ......... ............ . S175/520 
language Interface. Real variables can be BCD, 0 IBMlCPM- Program to transfer IBM 374t data 
soflware floating point, or AMD 9511 hardware I sel flies to CP/ M111es or CP/ M files to IBM3741 
floatlng pOint, Includes strings enumerations data sets. Easy to use . Requires two eight Inch 
and record data Iypes. Manual explains BAS IC-~~ diskette drives , 24K memory, and a 24 by 80 
PASCAL conversion. Requires 32K .5250/S30 ," CRT terminal ..................... S175/ S5 

~ ::P~rc~~I~~ ~gf~~:~ea~~e~~~~~~~.n~oa~~t'~! 
~~~~~~~~~~?nP~~~~~~I~rr~~~~61~~~ ~~ f~~~I~ 
active workspace, shared variables, arrays of 
up to B dimensions, disk workspace and copy 
object library. The system also supports auxil­
Iary processors for Interfacing I/O ports. Re­
quires 48K CPIM and serial APL printing termi-
nal or CRT . ..... . $500/S30 

o ALGOL-60- Powerlu l block-structured lan­
a> guage complier featuring economical run-time 

1~~~~~~af'~R~;0~ ~:e~ej~~j~'m~e~tYn~o~~~;\ 
all Algol 60 report features plus many powerful 
extensions including sIring handling direct disk 
address 1/0 etc. . .. S199/S20 

o CBASIC -2 Disk Extended BAS IC - Non­
® interactive BASIC with pseudo· code complier 

and run-lime interpreter. Supports full file con­
trol. chaining. integer and extended precision 
variables , elc. Versions of CRUN for CP/ M ver­
sions t.4 and 2.x included on disk ... S120/ S15 

CPAld.' 

o MASTER TAX - Professional tax preparation r ~,OW!RP. ~~~~~~ ~~:~~I~~r~sB2fu6~'2~1:: 
22tO, 3468, 3903, 244t , 4625, 4726, 4797, 
4972, 5695 and 6251 . PrinUn~ can be on readily 
available, pre-printed continuous forms. on 
overlays, or on computer generated , IRS ap· 

Fs'f~:~afgtj:S~~~~~l?Jsc~eEn~~l~~[YLf~~SGaE~ 
II (see below) .. . 5995/ S30 
Annual Update Fee ........ S350 

o STANDARD TAX- As above for schedules A, 
t B, C, D, E, G, RI RP, SE , TC and forms 2t06 and 

~~~1 .. ~'~~: . ~~~~ . ~~.t . ~~I~.t~ i.~ .~I~~S~9h~%O;6 
Annual Update Fee .. . ...... S175 

Copyright C 19BO Lifeboat Associates. No por­
tion 01 this advertisement may be reproduced 
without prior permission. 

Neu In der Schwelz Lifeboat Associates GmbH, Aegeristr. 35, CH 6340 Saar Telefon 042/ 31 2931 



o GENERAL LEDGER II -Designed lor Cp,o;s. 
t Siores complete 12 month detailed history of 

transactions. Generates financial statements , 
depreciation, loan amortizations. journals, trial 
balances, statements of changes in financial 
position, and compilation lellers. Includes 
payroll system with automatic posting to gen­
eral ledger. Prints payroll register. W2's and 
payroll checks. . ................ . 5450/530 

o T I MAKER - Powerful new tool for preparing 
mana~ement reports with tabular data. Makes 
financial modeling projects easy. Do you want a 
weekly profitability report? Set up the lable and 
compute. Just change the sales ligures for next 
week and compute. You have a new report! 
T/MAKER includes a full screen editor for 
setting up tables which pages left, right , up 
and down. Compute includes standard arith­
melic, percents, exponents, common tran­
scendental functions , averages, maxima , 
minima, projections, etc. Requires 48K CP/ M. 
CBASIC-2, CRT terminal wilh addressable cur­
sor positioning. . .S275/525 

o ESQ-l- Professional time and billing for the 
CO legal profession. Designed for use by the first­
t lime computer user. Records billable and non-

... " billable time. Complete system includes trans­
"'\ Q)' aClion entry, posting, billing, reports , and client 

\' :~~ly~~s~~~otrr~~~7~~;.eR~~i~sscr~~~eC~)M 
system, 4BOK of disk storage space, cursor ad­
dressable CRT, and CBASIC-2 ... . 51495/550 

o Complete demonstration system for ESQ-, 
(iJ .. ......... . ............. . . . . .. . 575/550 
t 
o BSTAM- Utility to link one computer to another 
® also equipped with BSTAM. Allows file transfers 

at full data speed (no conversion to hex), with 
CRC block control check for very reliable error 
detection and automatic retry. We use il! It's 
great! Full wildcard expansion to send *. COM, 
etc. 9600 baud with wire. 300 baud with phone 
connection. Both ends need one. Standard and 
® vers ions can talk to one another. This 
software requires a knowledge of assembler 
language for installation.. . . .. ..... 5150/ $10 

o BSTMS-lnteJJigent terminal program for 
® CP/ M systems. Permits communication be-

r! tween micros and mainframes. Sends charac· 
ler data files to remote computers under com-

~, plele control. System can record character data r sent from remote computer systems and data 

~b~~RW~ls~?~af;~P~:~~ t:~n;~i~~i~~ f~~ 
software requires a knowledge of assembler 
language for installation. .. . .. . . 5200/ 525 

s:".~!:E /~~"n~.' 
o DATASTAR- Professional forms control entry 
CO and display system for key-la-disk data cap­

tUre. Menu driven with built-in learning aids. 
Input field Verification by length, mask, attribu te 
(Le. uppercase, lowercase, numeric, auto-dup, 
etc.). Buill-in arithmetic capabi lities using keyed 
dala, constant and derived values. Visual feed­
back for ease of forms design. Files compatible 
with CP/ M-MP/ M supported languages. Re­
quires 32K CP/ M and CRT with addressable 
cursor. . ............. . 5350/ 535 

·0 WORD-STAR- Menu driven visual word pro­
CO cessing system for use with standard terminals. 

Text formatting performed on screen. Facilities 

~o~dt~~td~~;~~~!~'Js~~~;~;r~~r'oj~:t~b'c~~n~~~ 
while simultaneously editing a second . Edi t 
facili ti es include global search and replace, 
Read/ Write to other text files , block move, etc. 
Requires CRT terminal with addressable cursor 
positioning ..................... . 5445/540 

O WORD·STAR·MAIL·MERGE- As above with 
@'option for production mailing of personalized 

documents with mail lists from DATA STAR or 
NAD . . . . 5575/540 

o WORD·MASTER Text Editor- In one mode 
CO has superset of CP/ M's ED commands includ· 

ing global searching and replacing , forwards 
and backwards in file In video mode, provides 
full screen editor for users with serial address­
able-cursor terminal . . 5145/ 525 

o MAGIC WAND· - Word processing system 
with simple, easy to use full screen text editor 
and powerful print processor. Editor has all 
standard editing functions including text insert 
and delete, global search and replace, block 
move and library files for boiler plate text. Print 
processor lormalling commands include au­
tomatic margins, pagination, headings & foot­
Ings, centered and justified text. Also prints with 

}rl~~ Fo'~~~~~~n:.:c sFo~~n~'tt~~~g:~d ~~~f:r~~ 
run-time conditional testing for varied output. 
Requires 32K CP/ M and CRT terminal with ad· 
dressable cursor. . . . . . . . . . .. ... . .5395/S40 

o TEXTWRITER fII- Text lormatter to justily and 

® r:a1~nr~~ i~e~f~~~ f~:e~t\~~r O~~~~rdeU~:~g S:X~~j~~ 
lion from other disk files or console , permitting 
recipe documents to be created Irom linked 
fragments on other files. Has facilities for sorted 
index , table of contents and footnote insertions. 
Ideal for contracts , manuals, etc. Now compati· 
ble with Electric Pencil- and Word-Star pre­
pared liles . . . .S125/520 

[l DATEBOOK - Pro~ram to manage time just 
like an office apPointment book but using the o WHATSIT?- -Interactive data-base system speed and memory 01 a compu ter. Keeps track 

using associative tags to retrIeve information by J of three appointment schedules (three dental 
subject. Hashing and random access used for chairs, three attorneys, etc.) at once. Appoint-
fast response. Requires CBASIC-2 .5175/ S25 ..... ~ ments consist of name, reason for the appoint-

o SELECTOR fII·C2- Data Base Processor to ~ ment, the date and time, and the length 01 the 
t create and maintain multi-key data bases . apP?lOtment. Syst .e~ can be qUickly cus-
® Prints formatted sorted reports with numerical tomlzed for the .Indlvldual user .. M.any helpful 

summaries or maillnglabels. Comes with sam- leat~res for '!lakrng, changl~g , finding , and reo 
pie applications, Including Sales Activity, Inven- porting appoI~tments . ReqUires 4B~ CP/ M and 
tory, Payables, Receivables, Check Register, 180K bytes dIskette storaQ8. ReqUires BO x 24 
and CllenVPatient Appointments, etc. Requires cursor addressable terminal. Specify 8080 
CBASIC.2. Supplied ,n source . . .. . $295/520 CPIM, Z80 CPIM or Cromemco CDOS . .. . . . . 

o GLECTOR - General Ledger option to 
SELECTOR fII ·C2. lnteractive system provides 
for customized COA. UnIque chart of transac­
tion types Insure proper double entry book· 
keeping , Generates balance sheets, P&L 
statements and journals. Two year record al­
lows lor statement of changes in financial posi· 

~~uec5'fgR SIYF-~~d 6~~~Ycc.~ ~~~u~r~~ 
system. . . . 5350/525 

o MAGSAM III-Sophisticated keyed access Ille 
CD support system. Supports random, sequential, 

.• ~ and generic retrieval by key, Also, multiple sec­
... \'lJr ondary keys. Dynamic allocation and extension 

~ l~t~lr~~t~~h ~~~~~~tl~dr~~e~~ge gr:tClt~~a~~~~ 
started. Complete with documentation and 

~~~c: Orl~le~,,:~r c"a~~. r~F~;lfY R ~~~~~~ s o~ ~~ 
system . .. . . . . . ... . 5145/S 25 

o MAGSAM IV - High speed machine code ver· 
CD slon 01 MAGSAM III lor CBASIC only. DISlrlb· _1 uted as pre-loaded modules and Microsoft re-py locatable object modules ......... . 5295/525 

~ -D-M-A-------------------------

? ;0~P~~~~iii8~r~~~eOIB~~~~~:~s Sr~ted~II~~ng 
custom data files and application systems with· 

g~synoM~O,(l~~~~ln~ullfl~f~~~~ I~~I~~ I~~ 
each data lile are supported . Set·up pro~ram 
customizes system to user 's CRT and pnnter. 
Provides fast and easy Interactive data entry 
and retrieval with transaction processing. 
Report generator program does complex calcu­
lations wIth stored and derived data, record 
selection with mult iple criteria , and custom for­
mats . Sample Inventory and mallJng list sys· 
tems included . No support language 
required ..... . .... . . . ..... ... . . . S395/540 

MICROPRO 

o SUPER·SDRT 1- Sorl . merge. exlract utility as 

tD ~reS?~U~iC~~;~W~g~~~r~S6r~ ~~~~~rb!~r~~1~ 
records wilh data In binary, BCD. Packed Deci ­
mal, EBCDIC, ASCII . Iloating & lixed point , ex· 
ponential, field justified, etc . Even variable 
number of fields per record! .... . . 5225/525 

o SUPER·SORT II-Above available as abso· 
(iJ lute program only .. . 1;175/525 
O SUPER·SORT III -As II without SELECTI 
CD EXCLUDE .. . . . 51251525 

. . . . . . . 5295/525 

PEACHTREE SOFTWARE· 
o General accounting software . for small busi­
<D nesses. Each product can be used ~Ione or with 
t automatic pos ting to the General Ledger. 

Supplied In source lor Microsoft BASIC 4.51 . 
GENERAL LEDGER . . . .. . . .. . .. . $530/540 
ACCOUNTS PAYABLE . . . ...... . . 5530/540 
ACCOUNTS RECEIVABLE . . $530/540 
PAYROLL . . . . ...... . $530/540 
INVENTORY . ..... . $660/540 

o Olher application products supplied in source 
CD lor Microsoft BASIC 4.51 . 
t MAILING ADDRESS ............ . 5530/$40 

PROPERTY MANAGEMENT .... . . 5925/$40 

GRAHAM·DORIAN SOFTWARE 
SYSTEMS 

~ ggA~I~~~nas~~r S~~cp~l~tlrng ss~~~~:~eOd~I."~~~~ 
® software package can be used as a stand­
t alone system or Integrated with the General 

Ledger for automatic posting to ledger ac­
counts. Requires CBASIC-2. 
GENERAL LEDGER . ...... . .... . 5605/540 
ACCOUNTS PAYABLE .... . . ... . . 5805/540 
ACCOUNTS RECEIVABLE .. . $805/$40 
INVENTORY SYSTEM ... . . $555/ 540 
JOB COSTING .. . .. .. . . . . ...... . 5805/540 
APARTMENT MANAGEMENT . . . . $805/540 
CASH REGISTER .. . ... . ... . 5805/S40 

o POSTMASTER - A comprehensive package 
® for mail list maintenance that Is completely 

menu' driven. Features Include keyed record 
extraction and label production. A form letter 
program is included which provides neat letters 

~~~17i~!etr~~~r!tb~. 1f~~I~I~~~b~~fc.I~.cludes 
.. . . . ........... . .. . . ... . . ..... . 5150/520 

STRUCTURED SYSTEMS GROUP 

o Complete interactive accounting software for 
t business. Each product can be used stand­

alone or with automatic posting to the general 
ledger. Each product Is thoroughly tested and 
very well documented . 

GENERAL LEDGER ............ . $820/540 
ACCOUNTS RECEIVABLE .5820/ 540 
ACCOUNTS PAYABLE . . . . 5820/540 
PAYROLL . ... .. ....... .. .. . . . .. . 5820/ 540 
INVENTORY CONTROL .. . .. . .. . $820/540 

o ANALYST - Customized data entry and report· 0 DC 300 Data Cartridges Specily 450 ·XL or 
t ing system. User specifies up to 75 data items 300 ' certified . Pack 015 ............. . S100 

per record . Interactive data entry, retrieval, 0 FliPPY DISK KIT-Template and instructions 

~nadnaU:ed~!~t f:~~~.y s~g~i~fici~tf~d~~~igr~ to modify single sided 5%" diskettes for use of 
generator provides customized reports using second side in single sided drives .512.50 
selected records with multiple level break- 0 FLOPPY SAVER- Protection for center holes 
points for summarization. Requires a disk sort for 5" and 8" floppy disks. Only 1 needed per 
utility such as OSORr, SUPER -SORT or diskette. Kit contains centering post, pressure 
VSORT and CBASIC-2 . . . . . 5250/515 tool and tough 7 mil mylar reinlorcing rings lor 

O LETTERIGHT-Program to create, edi t and ~~~~kettes. . .... 514.95 
type let~ers or other documents. Has fa9i1ities to 5 ': Rings only 57 95 
enter, dIsplay. delete and move text, With ~OOd 8 ',' Kit ' ~ : ~'. ~'. '. 516:95 

~~~~~r~~:~~f~:iti~~a~~0~ .. I.n.t~~~~~~~;Jb~/5~~~aCA1 8": Ring~ ~'~Iy ' . . ........ 58.95 

o NAD- Name and Address selection system. ~CJ The CPIM HANDBOOK (with MP/M) by Rod· 
Interactive mail list creation and maintenance nay Zaks ... . . . . . . . ....... . ' . .. . . .. ,S13.95 
program with output as lull reports with reler· 0 PASCAL USER MANUAL AND REPORT - By 
ence data or restricted information for mail Jensen and Wirth. The standard textbook on 

\:~e~7 ' ~~~~~::d sr:~6~~ort~X~~eC!jt~n ~~~ trf~~~~ ~a~cl:l~t,utisecal~~caon~~:~~a~1M~~s~~~ 5~~ 
OSORT required il sorting is desired.$100/520 0 THE C PROGRAMMING LANGUAGE- By 

o OSORT - Fast sort/merge program for files Kernighan and Ritchie. The standard textbook 
with fixed record length, variable field length on the language. Recommended for use by 
information. Up to five ascending or descend- BDS C, tiny C, and Whitesmiths C users .. 512 
ing keys. Full back· up 01 input liles created 0 STRUCTURED MICROPROCESSOR PRO. 

. .. . . ..... . . ... . $100/520 GRAMMING- By the authors 01 SMAL/80. * * * * * * * ~g;;'ins~~~~~f~~e~err~~~a~~lst~t78gol~~: 
o HEAD CLEANING DISKETTE-Cleans the 

drive Read/ Write head in 30 seconds. Diskette 
absorbs loose oxide particles, fingerprints , and 
other foreign particles that might hinder the per­
formance of the drive head. Lasts at least 3 
months with daily use. Speci fy 5" or 8". 

guage. . ............ $20 
o ACCOUNTS PAYABLE & ACCOUNTS 

RECEIVABLE - CBASIC book by Osbornel 
McGraw· Hill ...... . . .. ........ : .. 520 

o GENERAL LEDGER - CBASIC book by 

Single sided . .. . . . . . ... . $20 each/$55 for 3 
Osborne/McGraw-Hili .. . ......... . . . ... $20 

o PAYROLL WITH COST ACCOUNTING­
CBASIC book by Osborne/McGraw·Hili .. $20 

Double sided . .. .... $25 each/$65 for 3 

- --~= =UE#!!!£ Llr~i.i" ., * * * * * * * * 
NEWSLETTER 
FROM LIFEBOAT 

.. Program names trademarked 

LIFELINES is the lirst step in software support lor the 
serious microcomputer user. Each issue reports 

t Recommended system confi!iJuration consists 
0148K CP/ M. 2 lull sizediskdnves. 24 x 80 CRT 
and 132 column printer. 

new revisions together with information on the purpose 
lor oach such retease, be It for co rrecllon of "bugs" 
or Ihe addition olleatures and lacllUies. 

® Modified version avai lable for use with CP/M as 
implemented on Heath and TRS-80 Model I 
computers. 

Feature Articles I New Software I Product 
Comparisons I Info on CP/ M Users Group I 

SUBSCRIPTION INFORMATION: 

CO User license agreement for this product must 
be signed and returned to Lifeboat Associates 
before shipment may be made. 

$18 for twelve issues : U.S., Canada, and Mexico. 
$40 for twelve issues: all other countries. 

CD This product Includes/ eXcludes the language 
@manual recommended in Condiments. 

$2.50 for each back issue: U.S., Canada, and 
MexIco. ®Serial number of CP/M system must be 
$3.60 for each back Issue: all other countries. supplied with orders. 

Send Check to LIFELINES, 1651 Third Avenue, 

~~%i~r~c~~b~;:11(~~~i ~~~~ /;5t or 

CD Requires Z80 CPU. 

* * * * * * * * 
Ordering Information 
MEDIA FORMAT ORDERING CODES. 
When ordering, please specify format code. 

LIFEBOAT ASSOCIATES MEDIA FORMATS LIST. Diskette, cartridge disk and cartridge tape 
format codes to be specified when orderIng software for listed computer or dIsk systems. All 
software products have specUlc requirements in terms of hardware or software support, such as 
MPU type, memory size, support operallng system or language. 

Comput.t.y.t.m Form.t Cod. Comput.r .y.t.m Form.t Cod. Computet ty.t.m Form.tCod. 

Allalr SSOO Disk .... See MITS 3200 
Alios ............. . Al· 
Apple ... SoltCard 13 SeClor .. , ,RG 
Apple + SoltCard 16 Sector . . .. RR 
AVl Eagle .. , ................ AB 
BASF System 7100 ............ AD 
Blackhawk Single Density ...... 03 
Blsckhawk Mlcropolls Mod II , ... 02 
CDS Versatile 3B .............. 01 
CDS VersatHe 4 ... 02 
COMPAl·SO , ............. 02 
Cromemco System 3 . .. ... A l' 
Cromomco Z2D .......... . .... A6 
CSSN BACKUP (lape) .......... T111 
Dell8 .. . . .. ....... ".Al' 
Olgl·Log Mlcroterm II ........... AD 
Digital Microsystems , .. A l' 
Discus ......... Soa Morrow Discus 
Durango F·BS .............. . .. AL 
Dynabyte DBBI2 ............... A 1 
Oynabyte DBB/4 .... , .. , ....... Al· 
Exlely Sorcarer - Uleboat CP/M .02 
Exldy Sqrcerer - Exldy CP/M ... 04 
HeathHB - 'H17/H27 .. P4 
Heath HB9 ~ Ufeboat CP/M .... P4 
Haalh Hag - Magnolia CP/M ... P7 
Hellos II .See Processor Technology 
Horizon . ...... .... . See Norlh Slar 
ICOM 2411 Micro Floppy ....... A3 
ICOM 3712 . . .. Al 
ICOM 3812 ... . . . ... . .. . . , .... At' 

Prices rellect distribution on 8 " 
single density diskettes. II a 

~~~~~~~ ~~~~~s~:~d~i;nes , a 
surcharge of $8. per additIonal 
diskette will be added . 

Prices "O.B. New York. 
Shipping. handling and C.O .D. 
charges extra. 

Manual cost applil;able against 
price of subsequent software 
purchase. 
The sale of each proprietary 
software package conveys a 
license for use on one 
system only. 

ICOM 4511 5440 Cartridge 
CP/M 1.4 . ....... ... 0111 

ICOM 4511 5440 Carlrldge 
CP/M 2.2 . . . 0211 

IMS 5000 ........ . ..... . .... . . AA 
IMS BOOO ........ . ............ AI' 
IMSAI VOP·40 ................. A4'· 
IMSAI VDP·42 ................. R4"' 
lMSAt VDP·44 ................. AS" 
IMSAI VDp·BO . . ........ Al" 
tnlecolor . " ,See tSC Intecotor 
Inlet MDS Singlo Density .. . A2 
InIal MDS Double Density ....... A5 
Inlertee SuperBraln DOS 0.1 .... A7 
Inlertee SuperBraln DOS 0.S·2.X AJ 
lnlerloc SuperBraln DOS 3.X .... AK 
ISC Inlecolor B063/S360/S963 . . A 1 
Kontron PSI·BO . . . ... ,AF 
Meea SV. " . . .pe 
Mlcrometlon 

(Except TAS·BO below) ....... Al' 
Micropolls Mod I . . ....... 01 
Micropolls Mod II , ....... 02 
MITS 3200/3202 . . .... . 81 
Morrow Discus ............ . .. M · 
Mostek . ... Al 
MSD 5V. " . , , •• , , •..... .. ... ... AC 
North Star Singlo Density .. . . . .. Pl 
Norlh Star Double/Ouad .. . , .P2 
Nylac Single Density .......... 03 
Nylac Mlcropolls Mod. 11 ........ 02 
Ohio Sclenlillc C3 . . ..... A3 
Onyx CSOOI , .......... T211 
Perlec PCC 2000 ............. . AI' 
P/Ocossor Technology Hellos II .. B2 
Ouay 500 ........ , .AO 
Ouay 520 .......... . .. ...... AP 
AAtR Single Density ...... A9 

• Single-Side Slngle·Denslly disks 
are suppllod lor use with Double· 
Density and Double·Slde B" sol! 
saclor format systems. 

.. IMSAI formals are single density 
with directory olfsel 01 zero. 

II A media surcharge of $25 lor or· 
dors on tapelormats T1 and T2 and 
of $100 lor orders on disk lormals 
Oland 02 will be added. 
The list 01 available formals Is sub' 
ject to change without notice. In 
case of uncertainty. call 10 confirm 
the formal code lor any particular 
equipment. 

AAIA Double Density .......... RE 
Research Mochlnos a'" ...... A1 
Research Machlnas SV. " ....... AH 
REX . ... .. .... ... .. .. ........ 03 
Sanco 7000 SV. " ........ AO 
SO Systems S" .... . ........... Al · 
SO Systems SW ...... A3 
Sorcerer ....... See Exldy Sorcerer 
Spacebyte .................... A 1 
SuporBrsln .. ,Soe Intertec 
Tarboll , .. A1· 
TEI5W' ........ ... A3 
TEIS" ............... Al· 
Thlnkertoys . .. . Soe Morrow Discus 
TAS·SO Model I 5'1. " ........... R2 
TRS·BO Modell - FEC Freedom AN 
TAS·eO Modell .,. Mlcromatlon .. A4' 
TAS·BO Modell + Omlkron SV. " .AM 
TAS·SO Modell + Omlkron S ~ .. ,A 1 
TAS·BO Modol t - Shullieboord a- A 1 
TAS·aO Modoll! .. ..A l' 
VDp·40/ 42/44/BO ...... See IMSAI 
Veclor Graphic , .... 02 
Veclor MZ . . ................. 02 
Versaille ..... .. . See CDS VOfuIlie 
Vista VBO Sv.'· Single Density , ... P5 
Vista V200 511. " Doublo Densl1y .. pe 
Zonlth ZS9 - lIleboat CP/M ... . P4 
Zanllh Ze9 - Magnolia CP /M ... P7 

Lifeboat Associates, 1651 Third Avenue, N,Y, NY 10028 (212) 860·0300 
International Telex: 220501 , Domestic Telex: 640693 

TMThe Software Supermarket is a trademark 
of Ufeboat Associates 



$99* For The 
GENERAL 

The Micro Computer General 85 

FOR USE IN: 
o OEM Industry 0 Laboratory 
o University 0 Home 

The General is a 4.5" x 6" single board micro 
computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping and experimenting. 

Program development is facilitated through the 
General's "Expedltor" system monitor. The Ex­
peditor has specialized commands for automatic 
baud rate selection - uploading and download­
Ing which speed up development and cut down on 
"hldden" program costs. An op.tional assembler 
and disassembler on a 2716 will compliment the 
Expeditor and will further reduce programming 
time and cost. 

The General comes complete with the Deluxe 
Users Manual which offers complete instructions 
on hardware and software usage. 

THE GENERAL - ONE POWERFUL 
COMPUTER SYSTEM 

HARDWARE FEATURES 
• Board dimensions - 4.5" x 6" 
• 8085 A CPU 
• 4 Level programmable Interrupt 
• 3 Priority Interrupts 
• 2 Non·maskable Interrupts 
• 256 Bytes of programmable memory 

(expandable on board to 2 K bytes of 
either Static Ram or CMOS Ram with 
battary back·up) 

• 2 K Bytes of EPROM - expandable 
on board to 4 K bytes 

• 22 Programmable parallel 1/0 lines 
(ports) 

• 6 Bit memory mapped port 
• Programmable 14 bit binary counter 

and timer controlled through the 
system software 

• Software compatible with the 8080 
THE GENERAL MCG-85 $99.00 
(Kit) 
the GENERAL MCG-85 $135.00 

SOFTWARE FEATURES 
EXPEDITOR - 2 K SYSTEM MONITOR 
• Automatic Baud Rate 

Selection (50·9600 Baud) 
• Downloading - from a computer that 

supports an assembler. This will enable 
the user to develop programs on a time 
sharing service. a larger computer. and 
download directly to the Ram of the 
General. 

• Uploading - Develop programs on the 
General and upload them to a computer 
that supports a disk drive for program 
storage. 

Hex Keypad and Display 

2 K Basic In Rom 

$69.00 

$59.00 
(Assembled & Tested) 
2 K Expansion Rom $30.00 2 K Assembler & 

Disassembler $40.00 
2 K Expansion Ram $30.00 Expedltor Monitor Listings $29.00 

(Manual Form) 
Send certified check (regular checks require 2 weeks to clear) or charge to Visa or Master 
Card. Add $3.00 shipping. N.Y. residents add 8% sales tax. 

* In Kit form, single quantity, introductory offer. 
Dealer Inquiries Invited 

ATLANTIS COMPUTERS 
Division of 

Atlantis Computerized Services 
34-1330 Ave. Astoria, NY 11103 

(212) 728·6700 

142 January 1981 © BITE Publications Inc Circle 90 on inquiry card. 

Desk-Top Wonders 

Self-Modifying Code 
for the TI-58/59 

Ted Green, Box 2289-AMR 
Johns Hopkins University 

Charles and 34th St 
Baltimore MD 21218 

Because of the four multiregister memories in the Texas 
Instruments TI-59 programmable calculator and their 
ability to hold either data or program steps, it is possible 
to let the TI-59 change its set of instructions, or any seg­
ment of its instructions, at any time during the program. 
This is done by "overlapping" data registers and program 
steps. 

To see how the TI-59 stores numbers contained in the 
data register in the program-step memory, enter the 
following, repartitioning to 100 data memories, 0 steps: 

1234567891 
STO 99 
o 
Op 17 
GTO 000 
LRN 

Examine the LRN mode using SST; keep in mind that 
originally there was nothing in the LRN mode. Now, we 
examine the following locations: 

00090 
00100 
00200 
00391 
00478 
00556 
00634 
00712 

The code in location 000 represents the type of number 
that was entered. In this case, the 9 stands for a number 
that consumed 9 memory locations (location 007 repre­
sents memory location 1, location 6 represents memory 
locations 2 and 3, location 5 is for memory locations 4 
and 5, etc). Notice that the number entered as 
1234567891 is stored as 9178563412 (starting at location 
003). The empty registers 001 and 002 are used for the 
storage of up to thirteen digits (in location 001, the 
rightmost digit is always 0). If you entered 1234567891 
and stored it in data register 98, your LRN mode would 
look like this: 

00000 00890 
00100 00900 
00200 01000 
00300 011 91 
00400 012 78 
00500 013 56 
00600 01434 
00700 01512 

Circle 91 on Inquiry card . ---+ 



.-.. .-.. .-.. ..-. 
Up to four 18Mb Winchester­
type hard disk drives 

Display terminal Letter-quality or dot 
matrix printer 

Horizon 1/0 flexibility 
allows expansion to 
meet your needs 

Unsurpassed Performance and Capacity! 
North Star now gives you hard disk capacity and process­
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform­
ance, the Horizon has I/O versatility and an optional hard­
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18 million 
bytes of formatted data. The North Star controller inter­
faces the drive(s) to the Horizon and takes full advantage 

North Star Computers, Inc. 
1440 Fourth St. 
Berkeley, CA 94710 
(415) 527-6950 TWX/Telex 910-366-7001 

of the high-performance characteristics of the drive. Our 
hard disk operating system implements a powerful file 
system as well as backup and recovery on floppy diskette. 

Software Is The Key! 
The Horizon's success to date has been built on the qual­
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft­
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on-line storage and speed, there will be a continually 
expanding library of readily available application software. 
For more information, see your North Star dealer! 

HORIZON-HD-18 
Horizon computer with 64K 
RAM, 2 quad capacity mini 
drives and one HDS-18 hard 
disk drive $9329 

HDS-18 
Additional 18Mb hard disk drive 
for expansion of Horizon HD-18, 
or your present Horizon $4999 

SYS-1N 
Complete Horizon HD-18 plus 
80 x 24 display terminal and 
NEC Spinwriter printer $13,239 

SYS-1A 
Complete Horizon HD-18 with 
80 x 24 display terminal and 
Anadex printer $11,319 



Desk·TopWVonders ____________________________________________________ _ 

Storing the same number in data register 97 would use 
memory locations 016 thru 023, and so on . This scheme 
continues throughout, with data register 00 taking up 
memory locations 952 thru 959 . 

To apply this principle, try the following example: 

9 
Op 17 
8166950185 · 
+ 
.686 

STO 99 
o 
Op 17 
RST 

Now examine the LRN mode and notice the following: 

000 90 List 
00160 Deg 
00268 Nop 
00385 + 
004011 
00595 = 
00666 Pause 
00781 RST 

This is a counting program . Press RST, RI S, 1 . . . 2 . . . 
3 . . . 4 ... etc . The .686 was added because neither the 
Deg nor the Nop have any effect on numbers that are 
"carried" from one step to another. 

There are drawbacks to this storage system. For in­
stance, if the number 1 is stored in memory 99, all pro­
gram locations 001 thru 006 are cleared, erasing every­
thing between 000 and 007. Also, the instruction 000 90 
appears to be troublesome and cannot be changed to a 
useful code; all it does is take up space . In addition, the 
code in 002 always has a 0 on the rightmost side, which 
disables the code . Keep in mind that this also applies to 
codes 008 and 009, 017 and 018, all the way up through 
952 and 953. 

Listing 1 is an actual program that will first begin as a 
counting program, then, after adding 1, it will modify its 
instructions so that it becomes a subtraction program .• 

Listing 1: A demonstration program showing self-modifying 
code on the Texas Instruments TJ-58 or TJ-59 programmable 
calculators. When run , the program adds 1 to the number on the 
display , then continually subtracts until R IS is pressed. Begin 
execution at step 950. As soon as the program begins , hold 
down the Pause key to see the program work. After the pro­
gram has been run , examine the LRN mode to observe how the 
code has been modified. 

Step Code 

000 76 
001 12 
002 05 
003 69 
004 17 
005 01 
006 01 
007 06 
008 01 
009 09 
010 05 
011 00 
012 01 
013 07 
014 05 
015 85 
016 93 
017 06 
018 08 
019 06 
020 95 
021 42 
022 00 
023 00 
024 69 
025 17 
026 61 
027 09 
028 49 

949 32 
950 76 
951 11 
952 85 
953 01 
954 95 
955 32 
956 61 
957 12 

Key 

Lbl 
B 
5 
Op 
17 
1 
1 
6 
1 
9 
5 
o 
1 
7 
5 
+ 

6 
8 
6 

STO 
00 
00 
Op 
17 
GTO 
949 

x ~ t 

Lbl 
A 
+ 
1 

x~t 
GTO 
B 

'5

0 * * * * NORTH STAR USERS * * * * '5 
2 8" FLOPPY SUBSYSTEM HAS DAWNED ON THE HORIZON ~ 

COMPLETE WITH MANUALS. SOFTWARE, HARDWARE FULLY INTEGRATED, READY TO RUN. 
* Tota ll y compat ible with North Sta r hardware * All ows use of 8' a nd / or S' drives *Detail ed. 80 page manua l included * Background print tasks 

* Supports floppy fi les up to 4.2 MB * Simple. plug-i n opera ti o n * Fu ll y CP I Mr~ compa tible * Fi le security * Extensive uti li ti es included 

DMA-DOS Software .. 5200 Dual Shugart S" SOOR drives in cabinet with fan 
Dynamic Microprocess Associa tes Disk Opera ting System and power supply . . . . . . . . . . . . . . . . . . . $1 ,250 

Tarbell Double Density Controller . . .. $420 T o tal package . . ...... $1,910 
Cables . . ..... $40 Pri ces an d 0ffe rs subjec t 10 change w ith0ut noti ce 

WE WILL PA Y SHIPPING O N PREPAID ORDERS (Con tinental USA onl y). WE HAVE NO READER INQUIRY NUMBER. PLEASE WRITE OR CALl. • 

~ JOHN D. OWENS ASSOCIATES, INC. . ~ 
~ 12 SCHUBERT STREET, STATEN ISLAND, NEW YORK 10305 ~ z Z 
'J> OVERSEAS CAllERS: TWX 710 588 2844 or call (212) 448 6298*DOMESTIC CALLS: (212) 4486283 (212) 448 6298 (212) 448 2913 '" 
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baZic is written entirely in Z80® code- baZic runs as much 
as 30% faster than North Star® BASIC. The greater execu­
tion speed is significantly advantageous for heavy number 
crunching, multiuser and multitasking operations. 

baZic has all the features of North Star BASIC-and 
then some. baZic, with minor exceptions, is 100% compatible 
with existing North Star BASIC programs. OUl' new baZic 
runs under all Micro Mike's timesharing and hard disk 
operating software, including JOEDOS/JOESHARE/ 
HDSHARE and 5SHARE. 

OBECKTHE8EFEATU~8ATYOUR 
OOM~UTER DEALER: 

• 'Dlkes full advantage of the Z80 instruction set 
• Can be used on any Z80-based microcomputer operating 

under North Star DOS orCP/M® (CP/M versions available 
early '81) 

• Supports North Star floating point board for even faster 
execution of compute intensive programs 

Bardiact: 

• Makes Multiuser systems with floppy disks more practical 
• Improves performance of Multiuser Hard Disk systems 
• baZic adds functions to assist in screen formatting, as well as 

features to simplify programming, e.g. APPEND command/ 
statement, ON GOSUB, cursor-addressable PRINT, etc. 

• baZic, as shipped, includes 8,10,12 and 14 digit precisions, 
including both software and hardware floating point versions 

• baZic is now included with Micro Mike's operatin8 system 
software and applications programs 

Dealers and OEM's: Special Discounts Available 

For complete information, contact your North Star dealer or 
send $1 to Micro Mike's for complete technical presentation.. 

" North Star Computers, Inc. 
' Zilog, Inc. 
®Digilal Research , Inc. 

$JS~ package lDakes your 
ex~cute progralDs up to 30% 



The Model-III is a completely self-contained 
desk-top unit. Like the Model-I it is fully ex­
pandable. There's plenty of room inside for 
more memory, communications interface, 
and 2 double-density disk drives. And best of 
all many of the programs now available for 
the Model-I will run on the Model-III. HARD­
SIDE's low price includes shipping charges 
and our extended 180-day warranty. Model-Iii 
w/16K RAM $929.00 

LIST PRICE OUR PRICE 

Model-II, 64K RAM ........ . . .. $3899 .00 $3799.00 
Model-III , 16K RAM .. .. . .. . . . . $999 .00 $929 .00 
Model-III , 32K Dual Disk .. $2495 .00 $2299 .00 
Pocket Computer w/lnterface . . . . $298.95 $269.00 
TRS -80 Color Computer Expanded $599.00 $519 .00 
COMM-80 Interface . . ......... $179.95 $159.95 
CHA HER BOX Interface .... $279.95 $259.95 
DISK-80 Interface . . . .. . ... . . . . $349.95 $329.95 
Expansion Interface, 16K RAM ... $418.00 $339.00 
Expansion Interface , 32K RAM ... $537.00 $399.00 
RS-232-C Board . . . .. . ........ $99.00 $89.00 
TRS-232 Printer Interface ....... $59.95 
16K Memory Kit, TRS-Keypad ... $119.00 $59.00 
16K Memory Kit , TRS-Exp . In!. .. $119.00 $59.00 
Upper /lower Mod Kit $59.00 $24.95 

TRS-80 goes color! This is a complete, all­
around personal computer. Instant-load Pro­
gram Paks cover a wide range. The Color 
Computer offers vivid color graphics for ex­
citing visual displays. The Color Computer 
attaches easily to any color TV. It programs 
easily in Color BASIC or the more powerful 
Extended Color BASIC. More expansions, 
even disk storage, will be available soon. 
HARDSIDE's low price includes shipping 
charges and our extended 180-day warranty. 
TR5-80 COLOR COMPUTER w/4K RAM $359.00 

LIST PRICE OUR PRICE 

Video Reverse Kit . .. .......... $23.95 
CPU Speed-up Kit. .... . . . . . ... $34.95 
Percom Electric Crayon, w/cable . $279.95 
TRS-80 Dust Cover (3pc set) .... $9 .95 $7 .95 
TRS-80 Computer Case ..... .. . $109.00 599.95 
TRS-80 Monitor Case ....... . .. $84.00 584.00 
Percom , TFD-100 , 40-track . .... $429 .95 $399.00 
Percom, Dual TFD-1 00 Drives .... $849.00 5799.00 
Percom, TFD-40 , 40-track . . . ... $399.95 5379.00 
Percom, TFD-200, 77-track ... . . $675.00 5629.00 
Hardside, 40-track Disk Drive . . . $399.00 5359.00 
Percom Doubler ... . .. . . .. .... 5129.95 
Percom Data Separator .. . ..... . 529.95 
2-Drive Cable ..... . .... .. .... $29.95 529.00 
4-Drive Cable . .. . . .. ...... . .. $39.95 539.00 

TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE pays 
all shipping charges (within the 48 states) on all PREPAID orders OVER $100. On all orders under $100 a 
$2.50 handling charge must be added. COD orders accepted (orders over $250 require 25% deposit) there Is 
a $5.00 handling charge. UPS, Blue Label, and Air Freight available at extra cost. 
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it all 
I • u one 

At TSE HARDSIDE we stock our shelves with only the finest products 
available to make your micro·merchandise shopping a pleasure. So the 
next time you're considering a purchase for your micro, just pick up the 
telephone and dial our toll·free number 1·800·258·1790 (in NH call 673·5144) 
to get in touch with all that counts in the micro industry. 
SOFTWARE HARDWARE BOOKS 
• Microsoft • Radio Shack • Hayden 
• Apparat • Commodore Pet • Wiley 
• Racet • Atari • Scelbi 
• Hayden • Percom • Compusoft 
• Muse • Centronics • Dilithium 
• Creative Computing • NEC • Sams 
• Personal Software • Sun • Radio Shack 
• Scott Adams • Okidata • SoftSide 
• Acorn Software 
• Synergistics 

• Addison Wesley 
• Computer Science Press 

• Source/ Telecomputing 
• Computer Case Co. 

• Strategic Simulations • MicroMint • Rainbow Associates 
• Lance Micklus • Eaton LRC • Plus much more! 
• Softape • Cover Craft 
• Quality Software • BSR 
• Web Associates • BASF 
• Small System Software • Corvus 
• Image • Archbold Electronics 
• On-Line Systems • ESP 
• Ritam • Novation 
• Avalon Hill 
• Big Five 
• Micro Lab 
• Programmers Guild 
• Quality Software Distributors 

Send $1.00 for our catalog, and receive a 
$2.00 credit toward your next purchase. 

-----~------- ----- -------------------.------- ------ -------,~.::::::.\ _ VIS4 

15E.:1-f:R)SIDE 
6 South St., Milford, NH 03055 (603) 673·5144 

Circle 94 on Inquiry card. 



Generating Bar Code 
in the Hewlett-Packard Format 

The HP-41C is Hewlett-Packard's 
newest entry in the hand-held pro­
grammable calculator race. The main 
feature that distinguishes it from 
Hewlett-Packard's earlier calculators 
is its modular design, which allows 
the HP-41C to be extended by a line 
of peripheral devices. Up to four 
peripherals can be plugged into the 
calculator, and these include a 
magnetic card reader, a thermal 
printer, memory modules to increase 
the amount of memory available to 
the user, and "application pacs" that 
contain software for particular ap­
plications in read-only-memory 
module form. In addition, Hewlett­
Packard has introduced the 82153A 
Optical Reader (also called a Wand), 
which is capable of reading bar codes 
that contain HP-41C programs, data, 
or function definitions. 

This article describes the HP-41C 
bar-code format and includes a 
BASIC program that converts an HP-
41C program into a series of bar-code 
rows that can be printed using a high­
quality printer with incremental spac­
ing. 

HP-41C Bar-Code Format 
The bar code that is read by the 

Wand is simply binary information 
represented by wide and narrow bars 
(representing 1 and 0, respectively). 
The space. -between each ba; ·is 
nomirl'ally th~ width of the narrow 
bar and serves as a benchmark for the 
current unit bar width. The unit bar 
width must be greater than 15 mils. A 
narrow bar may be up to 20 % wider 
than the unit bar width, which is 
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Thomas McNeal 
Hewlett-Packard 

Cupertino Integrated Circuits Operation 
10900 W olEe Rd 

Cupertino CA 95014 

established by the previous bar and 
space. A wide bar should be twice the 
unit bar width, and a wide bar should 
vary no more than 20 % from its stan­
dard value. 

The bars are logically grouped into 
8-bit bytes, and a bar-code program 
is organized into rows of a maximum 
of 16 bytes, with 3 bytes of header 
information and up to 13 bytes of 
data per row. Associated with each 
row are pairs of start and stop bits 
(binary 00 and 10, respectively) that 
allow the rows to be read in either 
direction. Figure 1 shows the format 
for a single row of program bar code. 

The 13 data bytes contain the ma­
chine language of the HP-41C instruc­
tion set. Table 1 lists these instruc­
tions, with the first 8-bit byte of each 
instruction determining the instruc­
tion type. Additional bytes, if any, 
contain alphanumeric character data, 
numeric or stack operands, or linkage 
information. 

All indirect instructions are 2 bytes 
long, with the high-order bit of the 
second byte set to 1 to signify an in­
direct operand. In the case of indirect 
numeric GOTO and EXECUTE in­
structions, the high-order bit is set to 
1 for an EXECUTE instruction and 
cleared to ° for a GOTO instruction. 

The size of an instruction is deter­
mined by its position in the table. In 
order to save room in the HP-41C, 
some instructions may have two com­
pletely different representations, de­
pending on the value of the operand 
associated with that instruction. For 
example, the numeric label instruc­
tion is represented by 1 byte if the 

operand is less than 15 and, other­
wise, by 2 bytes. The XROM (EXE­
CUTE read-only-memory module) in­
structions seen in the function table 
also save room when a reference to an 
alpha label within a read-only-mem­
ory module is made by an EXECUTE 
instruction. The XROM instruction is 
a compact, 2-byte reference to a table 
of alphanumeric labels within the 
read-only-memory module; this re­
places the EXECUTE instruction orig­
inally entered by the user. 

HP-41C Internal Representation 
The instructions generally are 1, 2, 

or 3 bytes long, with the 4 high-order 
bits of the first byte indicating the in­
struction length. The exceptions to 
this rule are the instructions contain­
ing alphanumeric character data. The 
HP-41C has an alphanumeric display 
that allows the definition of instruc­
tions with nonnumeric operands. 
These functions include an alpha­
numeric label instruction, which con­
tains a label of up to seven characters, 
GOTO and EXECUTE instructions 
with alphanumeric label operands, 
and a text-entry instruction. This last 
instruction will either append or re­
place character data in a special 
alphanumeric register and may con­
tain up to fifteen characters. 

All character data is represented in 
ASCII (American Standard Code for 
Information Interchange), with one 
character per byte and a few excep­
tions for special characters not found 
in the ASCII character set. Since 
character-oriented instructions are of 
indeterminate length, their size is 



Please send your free software catalog. 
(Check which software is of particular interest) 

o C COMPILER. Optimized native code for VAX 11/780, POP-11 , LSI-11 , Z80, 
8085,8080. Full C language as defined in Kernighan and Ritchie, with com­
prehensive portable library. Cross compilers available. Runs under VMS, 
lAS, RSX-11D, RSX-11M, RSTS/E, RT-11 , UNIX, Idris, COOS, CP/M. From $600 

o lORIS OPERATING SYSTEM. System calls and file system identical to 
UNIX V6, including pipelines. Utilities include shell , editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for file 
system maintenance. Runs on LSI-11 , POP-11. From $1000. 

o PASCAL COMPILER. Optimized native code for VAX 11/780, POP-11 , 
LSI-11 , Z80, 8085, 8080. Full Pascal language as defined in Jensen and 
Wirth , with standard library. Includes C compiler and portable library, 
permitting intermixed C and Pascal. Cross compilers avai lable. Runs 
under VMS, lAS, RSX-11D, RSX-11M , RSTS/E, RT-11 , UNIX, Idris, COOS, 
CP/M. From $750. 
Idris is a Irademark of Whilesmilhs Ltd . VMS. RSX·ll, RT·ll , RSTSIE, VAX, 
UNIX is a Irademark of Bell Labora lor ies , PDP,ll , LSI ·ll are trademarks of Digital 
CPIM is a trademark of Digital Research Co. Equipment Corporation . 

Name ______________________________ __ 

Company ____________________________ _ 

Slreel ______________________________ __ 

Cily ___________ Slale ____ Zip _ _ _ _ 

Whitesmiths, Ltd. 
Software for grownups. 
(212) 799-1200 
PO,B. 11 32 Ansonia Station, New York, NY 10023 
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NUMBER 2 8 4 4 4 UP TO 104 4 
OF B ITS 

Figure 1: Format fo r Hewlett-Packard bar codes. A maximum of 13 by tes can be encoded into one row of bar code. 

embedded within a word in the in­
struction itself . For alphanumeric 
label operands, the number of char­
acters is held in the 4 low-order bits of 
the second or third byte, with the 4 
high-order bits set to hexadecimal F. 

The position of this byte is indicated 
in the documentation of the compile 
routine of the bar-code generating 
program. (See listing 1.) This conven­
tion allows differentiation between an 
alphanumeric label instruction and an 

A DECADE ... 

... AND STILL HOLDING 

Model HB5-3/0VP 

5V at 3Awith 
Built-in OVP 
Power One's B Case models started 
at $24.95. Over 150,000 models later, 
they're still only $24.951 

.115/230 VAC Input 
• OVP Built-In 
• .05% Regulation 
• 2-Year Warranty 

; \..... • 2-Hour Burn-in 
~ . • UL Recognized 

~ \. • CSA Certified 

\~~:¥- \ Get all the details on our 
i(fllX~ 105 standard open frames 
S\)t'P'" in our new 1981 catalog. 

IN-STOCK NATIONWiDE ... FOR IMMEDIATE DELIVERY 
ALA.: Huntsvi lle, Rakes Engr. & Marketing Corp. (205) 883-9260 ARIZ. : Phoenix, PLS Assoc. (602) 279-1531 
CAL.: Pasadena, A-F Sales Engr. (213) 681-5631; San D,ego, A-F Sales Engr. (714) 226-8424; San Jose, Richards 
Assoc. (408) 246-5860 COL.: Denver, PLS Assoc. (303) 773-1218 CT.: litchfield, Digital Sales Assoc. (203) 567-
9776 FLA. : Orlando, OEM Marketing Corp. (305) 299-1000 GA. : Duluth, Rakes Engr. & Marketing Corp. (404) 
476-1730 ILL.: Chicago, Coombs Assoc. (312) 298-4830 IND.: Indianapolis, Coombs Assoc. (317) 897-5424 KAN. : 
Overland Park, ATS (913) 492-4333 MD.: Wheaton, Brimberg Sales Assoc. (301) 946-2670; Baltimore, Brimberg 
Sales Assoc. (301) 792-8661 MASS.: Waltham, Digital Sales Assoc. (617) 899-4300 MICH. : Southfie ld , L.H. 
Dickelman Co. (313) 353-8210 MINN. : Minneapolis, Engr. Prod. Assoc. (612) 925-1883 MO.: SI. Louis, ATS (314) 
721-4401 N.J .: Whippany, livera-Polk Assoc. (201) 377-3220 N.M.: Albuquerque, PLS Assoc. (505) 255-2330 N.Y.: 
Roslyn Hts., livera-Polk Assoc. (516) 484-1276; Syracuse, C.W. Beach (315) 446-9587 OHIO: Cleveland, Marlow 
Assoc. (216) 991-6500 ; Dayton, Martow Assoc. (513) 434-5673 OKLA.: Tulsa, Advance Technical Sales (918) 
743-8517 ORE. : Portland, Jas. J. Backer (503) 297-3776; Salem, Jas. J. Backer (503) 362-0717 PENN. : Pittsburgh, 
Marlow Assoc. (412) 831-6113 TEX.: Dallas, Advance Technical Sales (214) 361-8584; Solid State Electr. (214) 
352-2601; Houston, Advance Technical Sales (713) 469-6668; Solid State Electr. (713) 772-8483 UTAH : Salt Lake 
City, PLS Assoc. (801) 466-8729 WASH.: Sean Ie, Jas. J. Backer (206) 285-1300; Radar Elec. Co. (206) 282-2511 
WIS.: Milwaukee, Coombs Assoc. (414) 671-1945 EUROPE: Hanex, L.A., CAL (213) 556-3807 CANADA: Ajax, 
OntariO, McHugh Electronics (41 6) 683-1540; Montreal, Qu ebec, Empro Sales (514) 341-6420; Winnipeg, 
Manitoba, Cam Gard Supply LId. (204) 786-8481 CARIBBEAN: FI. Lauderdale, FLA, Reptronics (305) 763-2856 

~~~~~·Bne4~Hm~.WU5 
Power-One, Inc . • Power O ne Drive . Camarillo , CA 93010 
(805) 484-2806 • (805) 987-3891 • TWX 910-336-1297 

SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 

end instruction, in which the third 
word contains a hexadecimal F in the 
low rather than the high 4 bits . 

In addition, the alphanumeric label 
and end instructions contain pointers 
that link them with other alpha­
numeric label and end instructions, 
creating an alphanumeric label chain . 
This chain is used to identify the posi­
tion of labels and program bound­
aries within the HP-41C program 
memory and establishes entry points 
for each program_ The chain is re­
compiled by the Wand software, so 
the bytes containing the chain point­
ers are set to 0 by this program. 

For a detailed discussion of the 
function table and other internal fea­
tures of the HP-41C, refer to a series 
of articles that appeared in the Cor­
vallis Division Column of the PCC 
Journal beginning on September 6, 
1979. The PPC Journal is a publica­
tion of the PPC (Personal Program­
mable Calculator), an independent 
user group for Hewlett-Packard pro­
grammable calculators. Further infor­
mation may be obtained by writing 
to : 

Richard Nelson, Editor 
PPC Journal 
2541 W Camden PI 
Santa Ana CA 92704 

The header information necessary 
for a bar-code program is contained 
in the left-most 3 bytes of each bar 
code row. The first byte is a parity 
check in the form of a running check­
sum (a summation modulo 256, with 
wrap-around carry, of the checksum 
of the preceding row and all other 
bytes of the current row). 

The second byte is split into two 
parts . The 4 high-order bits contain 
the program type (1 =nonprivate, 
2 = private), and the 4 low-order bits 
contain the sequence number, which 
is the bar-code row number minus 1, 
modulo 16. The sequence number 
will be inspected by the Wand soft­
ware to assure that the correct row is 
being read . 

Text continued on page 172 
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LOW ORDER 4 BITS 

0 2 3 4 5 6 7 

0 NULL LBL 00 LBL 01 LBL 02 LBL 03 LBL 04 LBL 05 LBL 06 

digit 
0 2 3 4 5 6 7 

N RCL 00 RCL 01 RCL 02 RCL 03 RCL 04 RCL 05 RCL 06 RCL 07 

C') STO 00 STO 01 STO 02 STO 03 STO 04 STO 05 STO 06 STO 07 
1 

* X<Y? X>Y? X< =Y? L+ BYTE '<t + 

l!) LN X' SORT yx CHS eX LOG 10'Y 

(0 1/X ABS FACT X*O? X>O? LN(1 +X) X<O? X =O? 

I"- CL X< >Y PI CLST RI RDN LASTX CLX 

co DEG RAD GRAD ENTER! STOP RTN BEEP CLA 

RCL nn STO nn ST + nn ST - nn ST* nn STI nn ISG nn DSEO) 0> 

« XROM XROM XROM XROM XROM XROM XROM XROM 2 
BYTES 

aJ GTO 00 GTO 01 GTO 02 GTO 03 GTO 04 GTO 05 GTO 06 

0 ALPHA LABEL AND END INSTRUCTIONS .. 
0 GTO nn .} 3 

w • XEO nn .. BYTES 

TEXT TEXT TEXT TEXT TEXT TEXT TEXT } UP 
u... 1 2 3 4 5 6 7 TO 16 

BYTES 

Table 1: A table for the HP-41C instruction set. Instructions in the HP-41C are sto red as one or more 8-bit bytes, 

Table 1 continued on page 154. 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

A2-FS1 Flight Simulator 

SubLOGIC's A2-FS1 is the smooth, realistic 
simulator that gives you a real-time, 3-D, 
out-of-the-cockpit view of flight. 
Thanks to fast animation and accurate repre­
sentation of flight, the non-pilot can now learn 
basic flight control, including take-offs and 
landings! And experienced pilots will recog­
nize how thoroughly they can explore the 
aircraft's characteristics. 
Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 
Computer and aviation experts call the 
A2-FS1 a marvel of modern technology. 
You 'll simply call it fantastic! 

Special Features: 
• 3 frame-per-second flicker free animation 
• Keyboard or joystick input 
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for the Apple II 
now on cassette or disk! 

on cassette, usable on all 
systems (16Kmemory required) 

on disk, usable on DOS 3,2, 
DOS 3.3,or Language System 
(32K memory required) 

Present cassette users may 
send back their cassette (but not the manual), 
along with $10 (first class shipping included), 
and receive the disk version. 

See your dealer or order direct. For 
direct order, include $1.25 and specify 
UPS or first class mail. Illinois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 

@lliJ@LOGIC 
Distribution Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 

Circle 97 on inquiry card. 



Free software ($50-$120 worth) 
when you buyaTI programmable. 

Sec urities 

IeIel 
~ 

0$10 * 

0$10 

Printer 
Utility 

IeIel 
~ 

0$10 * 

Fluid 
Dynamics 

r-:-] 
0$10 

Lab 
Chemistry 

IeIel 
~ 

0$10 • 

3D Graphics 

[-:-] 
0$10 

Solid State Software ™ modules 
and Pakettes can help you utilize 
the full capability of your TI 
programmable. 
Modules turn a programmable into 
a dedicated calculator. Pakettes 
have selected programs you key in. 
The TI-58C. An exceptional value 
for a powerful programmable. 
Up to 480 program steps or 60 mem­
ories. Plus Constant Memory T" that 
retains data when turned off. $130. 
The TI-59. Top-of-the-line. 
Up to 960 program steps or 100 

0$45 

59 Fun 

[-I.] 
0$10 • 0$10 0$10 0$10 

Productionl 
Planning 

Marketingl Programming Statistical 

[-1_] li§~~ 
0$10 0$10 

Electronic 

iI 
Mathematics 

~ 
0$10 0$10 

memories. Plus magnetic card 
read/write capability. $300. Buy 
now, or write for details. 
G--------------- ----~ 

I 
0 I've boughl a TI·58C. Send me the one module and the B 'I 
one Paketle listed below. 

I 0 I've bought a TI ~59. Send me the 2 modules and 2 Name I 
I Paketles listed below. I 

MODULE 1: PAKETTE1 : Address 
I MODULE 2 PAKETTE 2: I 
I ALTERNATE ~ODULE : City State Zip I 

Send to: Texas Instruments Free Software Offer 
I P.O. Box 725, Dept. M, lubbock, Texas 79491 Calculator Serial Number (I ram back 01 un it) I 
I Return this coupon With (1) Customer Inlormatlon Card (packed With calcula tor), (2) Dated copy 01 proal 01 purchase between I I January 15, 1981-March 31, 1981. Items must be postmarked by April 14, 1981. Please allow 30 days lor delivery. Offer void where J 
Llrohibited Oller good o~n~S~~s.::::e~e~~ substitute ite~ ___________ ...J 

U.S. suggested retail prices. • For use with TI -59 only. 

TEXAS INSTRUMENTS 
© 1981 Texas Instruments Incorporated INCORPORATED 45746 

Circle 98 on Inquiry card. 



Table 1 continued LOW·ORDER 4 BITS 

0 

N 

C') 

.;-

(/) 
f- lfl 
in 
..r <0 
a: 
w 
0 "'" a: 
0 
I 

co 

~ 
I Ol 

« 

CD 

() 

0 

w 

u-

8 9 A B 

LBL 07 LBL 08 LBL 09 LBL 10 

8 9 EEX 

RCL 08 RCL 09 RCL 10 RCL 11 

STO 08 STO 09 STO 10 STO 11 

l:- HMS+ HMS- MOD 

eX -1 SIN COS TAN 

INT FRAC D-R R-D 

X=Y? X,* Y? SIGN X< =o? 

ASHF PSE CLRG AOFF 

VIEW nn REG nn ASTO nn ARCL nn 

SF nn CF nn FS?C nn FC?C nn 

GTO 07 GTO 08 GTO 09 GTO 10 

TEXT TEXT TEXT TEXT 
8 9 10 11 

Quiet Designs 
Preformatted Disks: 

Compatible with Lanier 'No Problem' , 
Lanier 90/100, Micom 2000/2001 , 
A.M. 425, C.P.T. 6000/8000, Canon 

Standard Disks 
For all systems using unformatted disks 

Head Cleaning Kits 
Kits for 5114" and 8" drives 

Flip-SorfM 

Durable, Dust Proof , Desk Top Disk Storage 
and Retrieval System. 
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C D 

LBL 11 LBL 12 

(digit entry) 
CHS GTOa 

RCL1 2 RCL1 3 

STO 12 STO 13 

% %CH 

ASIN ACOS 

HMS HR 

MEAN SDEV 

AON OFF 

FIX n SCI n 

FS? nn FC? nn 

GTO 11 GTO 12 

TEXT TEXT 
12 13 

Quiet Designs Inc. 
1330 W. Robinhood Dr., 
Suite F 
Stockton, CA 95207 
Ph. (209) 957-8631 

Quiet Designs Inc. 
473 Macara #706 
Sunnyvale, CA 94086 
Ph. (408) 739-5215 

E F 

LBL 13 LBL 14 

XEQa 

RCL14 RCL 15 

STO 14 STO 15 
1 

P-R R-P BYTE 

ATAN DEC 

RND OCT 

AVIEW CLD 

PROMPT ADV 

ENG n TONE) 
GTOIXEQ 

INO 2 

GTO 13 GTO 14 BYTES 

• X< >nn LBL nn 

. } 3 . BYTES 

TEXT TEXT } UP 
14 15 TO 16 

BYTES 

Quiet Designs of California 
1030 W. Maude #512 
Sunnyvale, CA 94086 
Ph. (408) 730-0170 

Quiet Designs International 
5940 F #2 Road 
Richmond, British Columbia, 
Canada V7C 4R9 
Ph. (604) 273-9710 

Circle 99 on inquiry card. 



BASIC SOFTWARE UBRARY 
NOW * 10 * Volumes and Growing 

WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST 
available Software for only a few dollars a program. And what is better OURS WORKS! 

We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 
used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume III for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 
instant success. 

For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 
Vol. I $24.95 Vol. II $24.95 

Business & Animals Four Binomial Beam 
Personal Astronaut Chi · Sq . Canv . 
Bookkeeping Bagel Coeff . Filter 
Programs Bio Cycle Conlidence 1 Fil 

Cannons Conlidence 2 Integration 1 
Bond Checkers Correlations Integration 2 
Building Craps Curve Intensity 
Compound Doglighl Differences Lola 
Cycl ic Golf Dual Piol Macro 
Decision 1 Judy Exp· Distri Max . Min . 
Decision 2 Line Up Least Squares Navaid 
Depreciation Pony Paired Oplical 
Efficient Roulelle Piol Planel 
Flow Sky Diver Plolpls PSD 
Installment Tank Polynomial Fil Rand 1 
Interest Teach Me Regression Rand 2 
Investments Sial 1 Solve 
Morlgage A. Newman SI812 Sphere Trien 
Oplimize J.F.K . T-Distribution Slars 
Order Linus Unpaired Track 
Pert Tree Ms . Sanla Variance 1 Triangle 
Rale Nixon Variance 2 Variable 
Return 1 Noel Noel XV. Vector 
Return 2 Nude 
Schedule 1 Peace APPENDIX A 

Policeman 
Games & Sanla 's Sleigh 
Pictures Snoopy 

Virgin 

Vol. III Vol. IV Vol. V 
$39.95 $9.95 $9.95 
Billing Bingo Andy Cap 
Inventory Bonds Baseball 
Payroll Bull Compare 
Risk Enterprise Con lid 10 
Schedule 2 Foolball Descrip 
Shipping Funds 1 Differ 
Siocks Funds 2 Engine 
Switch Go· Moku Fourier 

Jack Horse 
Vol. VI Lile Inlegers 
$49.95 Loans Logic 
Mini·Ledger Mazes Playboy 

~~Aroll Poker Primes 
Popul Probal 

Inventory Prolils Quadrac 
Peprec. Qubic Red Baron 
Ledger Rales Regression 2 

Retire Road Runner 
Savings Roulelle 

Vol. VII SBA Sanla 
Tic- Tac-Toe Stall0 $39 .95 Sial 11 

Chess Sleel 
Medbil Top 
Wdproc Vary 
Utility Xmas 

APPEND IX B 

Vol. VIII Vol. IX Vol. X 
$19.95 $19.95 $69.95 
1040-Tax AulO Intro. 

Cypher AIR 
Balance Hurrtrac AlP 

10 Mer Inv 
Checkbook Lorana Check 

Map Assets 
Instol78 Navigale Payroll 

Omega Bal Sh 
Deprec 2 Patterns P/ L 

Radar Vear End 
APPEND IX C RDF Dala Base 

Tax Up 
Favorites Basic SI. 

Almost every single program 
included in these volumes will run in 
every Computer system that 
operates in Basic. A few changes 
may be required for some Basics but 
most of these changes are covered in 
one of the Tables and Appendices 
included in Volumes III, V, VI, 
VIII, and X. 

fSPECIAL BONUS* 15% discounts on single purchase of full set 
by December 31 st, 1980 

Volume VI - Disk programs are 
compatible with TRS-SO disk basic 
The disk programs In Volumes VI. VII and X are 
wrlllen in (CP/M) M Basic and Disk Extended 
Microsoft Basic. Other programs written In 8K 
Basic. 

Jnconditional Money Back Guarantee. 
dd $1.50 per volume handling, all domeslic shipmenls senl U.P.S. excepl APO and 
O. Box which go parcel post. Foreign orders add $6 .00Ivolume for air shipment and 
,ake payable in U.S. dollars only . 

NAILABLE AT MOST COMPUTER STORES 
Aaster Charge and Bank Americard accepted . 
)ur Software is copyrighted and may not be reproduced or sold . 

Jnlike others we have NOT raised our prices in five years 

KEMCO, LTD. 
P.o. Box 2096L Ashland, VA 23005 

Sales HOT LINE 1·804·798·1147 
IN GERMANY 

Ing. W. Hofacker, GmbH 
Holzkirchen. W. Germany 

IN HOLLAND 
Nanton Press B.v. 
Bilthoven. Holland 

" -~~- --, , , - . .:; 

IN USE 
• ,_... ",:,' • l~ . . , 

~~ ~, ,; I, . 'J . - , -, ~ 

~ ... . ~. . ' . . '* .. 1 ... ', ' (1 ', 
~ _"- _. '" - • I.'. 
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y is the SSG Printer 
the new industry 
leader? 
QUALITY 
The attractive, durable 88G casework is 
formed from impact-resistant, flame­
retardant Styron. Microprocessor con­
trolled stepper motors provide precision 
control over print head and paper 
positioning. Computer quality tractors 
position paper for readability and are 
fully adjustable to accommodate varying 
paper widths. 

MICROPROCESSOR 
CONTROLLED INTERFACE 
The microprocessor array provides the 
intelligence for a dual RS232 serial 
and a Centronics® type parallel interface. 
Both inputs are fully buffered to allow 
the 88G to receive data and print 
simultaneously. A 1K character buffer is 
standard with a 2K buffer available as 
an option. 

The short line thruput of the 88G has 
been increased by incorporation of a 
Quick Cancel feature that fully utilizes 
the bidirectional / unidirectional printing 
capabilities. Built-in diagnostic and 
self-test capabilities allow the user to 
easily pinpoint system problems and 
a Power On confidence 
test verifies 
operational status of 
the printer each 
time power is applied 

VERSATILITY 
The 88G prints a full upper and lower 
case 96 character ASCII set with a crisp, 
clear 7x7 matrix in 80, 96, or 132 column 
formats. For text processing and 
correspondence applications, an llx7, 
80 column serif style matrix can be 
selected by switch or software command. 
The dual tractor / pressure-feed paper 
drive system allows the user to choose 
either pin-feed, roll, or single sheet 
papers up to 9.5 inches wide. 

Complete forms control allows the 
88G to be quickly configured for printing 
single or multiple-ply invoices, purchase 
orders, checks, or any type of preprinted 
form. Optional paper roll holders and 
single sheet feeders can be quickly 
attached . 

The wide use range of the 88G makes 
it the perfect companion for business 
systems, data processing, RO teleprinter 
and terminal printer applications. 

GRAPHICS 
A high-resolution, dot-addressable 
graphics option can be added for appli­
cations requiring plotting, printing of 
screen graphics, drawings, illustrations, 
etc. Single dot print resolution greatly 
extends the usefulness of the graphics 
capability. Selection of one of the 
four horizontal dot densities available 
customizes the graphic printout, and 
alphanumerics can easily be included 
for titling of graphs and illustrations. 

®Centronics is a reg istered trademMk of the Centronics Oat<l Computer Corp . 

Circle 100 on Inquiry card. 

LONG LIFE 
RIBBON CARTRIDGE 

Ribbon difficulties are minimized 
through use of a continuous loop cart­
ridge with a five million character life. 
It is easily changed without opening 
the case, and without any complicated 
or messy threading operations. 

PRICE 
Every detail is directed toward providing 
a heavy-duty, commercial quality 
printer for only $749.00. No other printer 
on the market today can provide its 
quality, features and performance at 
a comparable price . The 88G is an 
obvious industry leader. 

.t~IIIII. 
Micro Peripherals, Inc. 
4426 South Century Drive 
Salt Lake City, Utah 84107 
Phone (801) 973-6053 

I 



.... U
I 

00
 " ~ .:!

 .... ~ @
 ~ ~ ~. I' g Q
 o CD
 

~
 

~
 

o " " .0 c:
 
~

-

o ., a. l 

L
is

ti
ng

 1
 c

on
ti

nu
ed

: 

6(
15

 
PR

lt
H

 
"'

r-
-

IJ
tlF

:E
C

O
G

fli
Z

A
B

L
E

 
CO

I-1
I-1

AH
D

" 
6

1
(1

 
t:

1
5

 
G

O
Tt

) 
:::

5
(t 

!G
O

 
BA

C
K

 
T

O
 
P
R
O
~
I
P
T
E
~
 

';
2

1
) 

! 
* 

* 
* 

~ 
* 

* 
* 

* 
EN

D
 

O
F

 
M

A
IN

 
~
R
O
G
R
~
M
 

* 
~ 

* 
* 

~ 
~ 

* 
* 

* 
* 

* 
* 

6
2

5
 

6
8

0
 

6
3

5
 

64
13

 
6

4
5

 
65

13
 

6
5

5
 

6
6

0
 

6
6

5
 

6
7
~
3
 

6
7

5
 

! 
* 

* 
* 

* 
* 

* 
* 

* 
~A
UT
O

' 
P

O
U

lI
N

E
 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 

T
H

IS
 

R
O

U
TI

N
E 

A
U

TO
M

A
TI

C
A

LL
Y

 
N

U
M

BE
R

S 
TH

E 
41

C
 

IN
ST

R
U

C
T

IO
H

S 
AH

D 
TH

EM
 

IN
T

O
 T

H
E 

TE
X

T
 

A
RR

R
Y

. 
TO

 
LE

A
V

E 
T

H
I

S 
R

O
U

T
IN

E
, 

TY
PE

 
'E

X
IT

'
. 

IN
PU

T
 

"G
IV

E
 

TH
E 

ST
A

R
T

IH
G

 
V

A
LU

E 
AN

D 
S

IZ
E

 
O

F 
TH

E 
IN

C
R

E
M

E
H

T
",

V
,X

l 
IF

 
V

>2
2

4
0

 
TH

EN
 

7
3

0
 

6
8

0
 

PR
IN

T
 

">
";

V
 

6
8

5
 

IN
PU

T
 

T$
 

6
9

0
 

IF
 

T
$=

"E
X

IT
" 

TH
EH

 
3

4
0

 
6

9
5

 
7e

e 
A
$
;
A
$
&
T
$

~'
t

!"
 

7
0

5
 

P
(V

)=
T

 
7

1
0

 
T

=T
+L

E
N

(T
I

)+
I 

7
1

5
 

V
=

V
+

X
l 

72
13

 
G

O
TO

 
6

7
5

 
7

2
5

 
7

3
0

 
P

R
IN

T
E

R
 

IS
 

16
 

'P
R

IH
T

 
TH

E 
PR

O
M

PT
 

A
N

r 
TH

E 
L

IN
E 

N
U

M
BE

R 

'L
E

A
V

E
 

R
O

U
T

IH
E

 
AH

D 
GO

 
TO

 
N

O
RM

A
L 

PR
O

M
PT

 

'E
N

TE
R

 
IN

ST
R

U
C

T
IO

N
 

IN
TO

 
TE

XT
 

A
RR

A
Y

 

'E
R

R
OR

 
M

ES
SA

G
E 

F
OR

 
ST

A
TE

M
E

NT
 

NU
M

B
E

R
 

7
3

5
 

PR
IN

T
 

"S
TA

TE
M

EN
T 

N
U

M
BE

R 
V

A
LU

E 
TO

O
 

LA
R

G
E"

 
7

4
0

 
GO

 T
O 

3
40

 
'R

E
T

UR
N 

TO
 

N
OR

M
A

L
 

PP
O

M
PT

 
7

4
5

 
75

0 
! 

* 
* 

f 
* 

* 
* 

* 
* 

* 
EN

D 
OF

 
'
A
U
T
O

~ 
R

O
U

TI
N

E 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

7
5

5
 

7
6

0
 

7
6

5
 

77
13

 
7

7
5

 
! 

* 
* 

* 
* 

* 
* 

* 
* 

* 
"L

IS
T

' 
R

O
U

T
IN

E
 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

7
8

0
 

78
1 

! 
TH

IS
 

R
O

U
TI

N
E 

L
I

S
T

S 
TH

E 
C

UR
R

EN
T 

P
RO

GR
A

M
 H

EL
D

 
IN

 
T

HE
 

TE
X

T 
S

T
R

I
NG

 
7:

32
 

7
8

5
 

FO
R

 
1=

1 
TO

 
2

2
4

0
 

7
9

8
 

IF
 

P
C

I)
(

@
 T

H
EN

 
8

1
0

 
8

0
0

 
T

IS
=

F
H

IS
(A

I,
P

(
l
l)

 
8

8
5

 
PR

IH
T

 
I;

T
IS

 
8

1
0

 
NE

X
T

 
I 

8
1

5
 

G
O

TO
 

3
56

 
8

2
0

 

'S
T

E
P 

TH
RO

U
G

H
 
P
O
!
~
T
E
R
 

TA
B

LE
 

AN
D 

PR
IN

T
 

'O
U

T 
TE

X
T

 
IF

 
A

 V
A

LI
D

 P
O

IH
T

E
R

 
IS

 
S

E
EN

 

8
2

5
 

8
3

0
 

* 
• 

+
 
•
•
 
* 

• 
* 

• 
EN

D
 

O
F 

'L
IS

T
' 

RO
U

T
IH

E
 
•
•
•
 
~
 

* 
* 
•
•
 I

 
I 

I 
• 

8
:3

5
 

8
40

 
8

4
5

 
! 

* 
;.: 

* 
* 

;.: 
* 

* 
* 

* 
* 

* 
/R

UN
' 

R
O

U
T

IN
E

 
* 

~ 
* 

* 
;.: 

* 
* 

* 
~ 

* 
* 

* 
* 

* 
* 

8
5

0
 

8
5

5 
BA

R 
CO

D
E 

D
A

TA
 

G
EN

ER
R

T
IO

N
 

R
O

U
T

IN
E

: 
T

H
IS

 
R

O
U

T
IH

E
 

TA
K

E
S 

TH
E 

C
O

M
PI

LE
D

 
8

60
 

PR
O

G
RA

M
 

H
EL

D
 

IN
 

TH
E 

'M
' 

RR
RA

Y
 

AH
D 

C
O

HV
ER

T
S 

IT
 

IN
TO

 
TH

E 
B

IT
 

P
A

T
TE

RN
 

8
6

5
 

R
E

PR
E

SE
N

T
IN

G
 

TH
E 

41
C

 B
A

R 
C

O
D

E.
 

TH
E 

B
IT

 
P

A
TT

ER
N

 
A

PP
EA

R
S 

W
IT

H
IN

 
A

 
8

7
0

 
LO

O
P 

IH
 

16
 

B
Y

TE
 

SE
G

M
EN

TS
, 

IN
CL

U
D

IH
G

 
3 

B
Y

TE
S 

O
F 

H
EA

D
ER

 
D
~
T
A
 

AN
D 

:0
:7

5 
S

TA
F:

T
 

A
tH

' 
S

TO
P 

f:
 I 

TE
:.

 
O

Tf
1E

F:
 

I t
lF

O
F.

:l
lA

T 
I O

i'l
 

:,:
E

D
I 

AT
 

TH
A

T
 

F
 0

 I
 tI

T 
~-;

 I
 L

L 
8

3
0

 
B

E
: 

8
8

5
 

I
)T

H
E 

H
U

M
BE

R 
O

F 
B

Y
TE

S 
IN

 
TH

E 
CU

R
RE

N
T

 
S

EG
M

E
HT

 
,H

E
LD

 
IN

 
'8

2
'

) 
8

9
0

 
2

)
TH

E 
L

IN
E

 
N

U
M

BE
R 

O
F 

TH
E 

F
I

R
ST

 
IH

ST
R

U
C

T
I

O
H

 
IN

 
TH

E
 

C
UR

R
Et

lT
 

S
E

G
M

E
NT

 
8

9
5

 
(H

EL
D

 
IN

 
'L

5
')

 
9

8
0

 
3

)T
H

E 
L

IN
E

 
N

U
M

BE
R 

O
F 

TH
E 

LR
ST

 
IN

ST
R

UC
T

IO
N

 
S

EE
N

 
IH

 
T

H
E

 
C

U
R

R
E

NT
 

9
0

5
 

S
EG

M
EN

T
 

(H
EL

D
 

IN
 

'1
5

'
) 

9
1

0
 

4
) 

TH
E 

BA
R 

CO
DE

 
RO

W
 

HU
M

BE
R 

(
'H

EL
D

 
IN

 
'S

3
'

) 
9

1
5

 
9

2
5

 
IF

 
F:

,:=
 I 

TH
Et

1 
94

.j 
! C

H
E

CK
 

FO
R 

PR
E

'·,.. 
I C

IIJ
:,:

 
CC

:I'l
F' 

I ~
ii
T
 I

 C'
I1

 
9

3
8

 
PR

IH
T

 
"A

 P
RO

G
RA

M
 

MU
ST

 
B

E
 

CO
M

PI
L

E
D

 
F

IR
S

T
'"

 

9
3

5
 

G
O

T
O

 
'~
:5
(1
 

'3
3

6
 

'j
4~

Z1
 

94
1 

9
4

2
 

'~
4

:~:
 

9
4

5
 

IN
P

U
T

 
"E

H
TE

R
 

TH
E 

T
IT

L
E

 
O

F 
TH

E 
PR

O
G

RA
M

 
<6

8 
C
H
~
R
A
C
T
E
R
S
 

OR
 

LE
S

S
' 

,1
' 

! 
:f

.*
**

**
T

H
I

S 
S

E
C

T
IO

H
 

W
R

IT
E

S 
O

UT
 

TO
 

TH
E

 
D

IA
B

L
O

 
16

5
0 

'S
ET

 
PR

IN
T

E
R

 T
O

 
D

IA
B

L
O

 L
U

 
P

R
IN

IE
R

 
IS

 
9 

PR
IH

T
 

C
H

R
'(

12
) 

-+
*f

-
*
~

:f
.T
*~
':
'.

 

9
5

0
 

PR
IN

T
 

U
SI

N
G

 
"1

0
X

,5
9

A
";

T
' 

PR
IH

T
 

" 
" 

X
=S

2 
D

I
V

 7
 

IF
 

5
2

 
M

OD
 

7
>B

 T
H

EN
 

X
=

X
+

I 
!S

2 
CO

H
TA

IN
S 

TH
E 

N
UM

B
ER

 
O

F 
B

Y
TE

S 
iN

 
TH

E 
PR

O
G

RA
M

 
'j
5

5
 

':;
'6

(1
 

'31
6

5
 

'~
7

l1
 

P
R

IN
T

" 
PR

O
G

RA
M

 
R

E
G

IS
T

E
R

S 
N

EE
D

ED
: 

";
X

 
'3

7
5

 
P

R
IN

T
" 

P
R

IN
T

E
R

 
IS

 
16

 
'R

E
S

ET
 

PR
IH

T
E

R
 

BA
C

K
 T

O
 

C
R

T 
'3

7
7

 
'~

::
:O

 
! 

*
*

*
*

*
*

*
*

*
 

EN
D

 
O

F 
TH

E 
D

IA
B

L
O

 
O

U
TP

U
T 

CO
D

E 
1*

1*
.-.

-. 
9:

::
:~:

 

9
8

5
 

1
5
;0

 
9

9
B

 
B

l;
0

 
9

3
5

 
B

2=
3 

1
0

0
0

 
B

3
=O

 
1

0
0

5
 

T
5

=
0

 
1

0
1

0
 

8
3

=
0 

10
1

5 
H

I=
0 

1
0

2
0

 
H

2
=B

 
1

0
2

5
 

L
5

=
1

 
1

0
3

0
 

C
5

=
0 

1
0

3
5

 
F

O
R 

1=
1 

'"
0 

1
3

2
 

1
0

4
0

 
B

(
I

)
=0

 
18

45
 

H
E

X
T

 
I 

1
0

5
0 

B
$

=
"

"
 

1
0

5
5

 
! 

'S
T

A
R

T
 

41
C

 
IH

S
TR

U
C

T
IO

N
 C

O
U

N
T

ER
 

A
T 

0 
'S

T
A

R
T

 
C

O
M

PI
L

E
D

 
D

A
TA

 
AR

R
A

Y
 

'M
' 

PO
IN

T
E

R
 

A
T 

0 
!S

T
A

R
T

 
BA

R 
CO

D
E 

RO
W

 
B

Y
TE

 
PO

IH
T

E
R

 
AT

 
3 

!S
T

A
R

T
 

IN
S

T
R

U
C

T
IO

N
 

L
EN

G
TH

 
CO

U
N

TE
R

 
AT

 
0 

'S
TA

R
T 

~ 
O

F 
W

O
RD

S 
S

IN
C

E
 

LA
ST

 
IN

S
T

. 
CO

U
H

TE
R

 
AT

 
13 

'S
TR

R
T 

BA
R 

CO
D

E 
RO

W
 

C
O

U
H

TE
R

 
A

T 
B

 
'S

T
A

R
T

 
L

E
R

D
IN

G
 

PA
R

T
IA

L 
F

C
H

. 
B

Y
TE

 
CO

U
H

TE
R

 
AT

 
8 

'S
T

A
R

T
 

T
R

A
IL

IN
G

 
PA

R
T

IA
L

 
F

e
N

. 
B
~
T
E 

C
O

U
N

TE
R

 
A

T 
B

 
'S

TA
R

T 
F

I
R

S
T

 
IH

ST
R

U
C

T
IO

N
 

O
F 

RO
W

 
CO

U
NT

E
R

 A
T 

0 
!S

TA
R

T 
C

H
EC

K
S

UM
 

CO
U

N
T

E
R

 
(S

UM
 

M
OD

 
2

5
6

) 
AT

 
13 

'Z
E

R
O

 
O

U
T 

TH
E 

B
IT

 
PA

TT
ER

N
 

A
RR

A
Y

 

1
0

6
0

 
! 

1
6

6
5

 
! 

1
0

7
(1

 
! 

1
0

7
5

 
! 

10
:3

0 
! 

10
::

:5
 

! 
1

0
9

0
 

! 

I t
·I:

3T
R

U
C

T 
I 0

11
 

TR
A

tl
SL

AT
 I

O
t1

 
~;
E
C
T
 I

 O
t'l

: 
L

OA
D 

I H
S

T
RU

CT
 I

 O
,I

S 
I t

H
O

 A
 

BA
R 

CO
D

E 
RO

W
 

AN
D 

K
E

E
P 

CO
U

N
T

ER
S 

FO
R

 T
H

E 
H

EA
D

ER
 

D
A

TA
 

(N
O

T
E

 
TH

A
T 

B3
 

IS
 

S
ET

 
TO

 
TH

E 
N

U
M

BE
R 

O
F 

B
Y

TE
S 

E
X

P
E

C
TE

D
 T

O 
CO

M
P

LE
TE

 
TH

E 
C

U
R

R
EH

T 
IN

S
T

R
U

C
T

I
ON

, 
AH

D 
S

ER
V

E
S 

A
S 

A
 F

LA
G

 
FO

R
 

TH
E 

B
E

G
IN

N
IN

G
 

O
F 

TH
E 

N
EX

T 
IN

ST
R

U
C

T
IO

H
l 

1
0

9
5

 
81

(
B

 
+1

)
=M

(
B

l+
1

) 
11

01
1 

£:
1=

8 
+1

 
11

(1
5 

B
2=

E
: 

+
1 

Il
lI

')
 

B
3

=B
 

-
I
 

1
1

1
5

 
! 

1
1

2
0

 
IF

 
B

3
<>

0 
TH

EH
 

1
13

5 
1

1
2

5
 
T
5
~
O
 

1
1

3
0

 
G

O
TO

 
1

4
3

5
 

11
32

 
! 

1
1 3

5 
IF

 
8

3
(

0 
TH

EN
 

1
1

5
5

 
1

1
4

0
 

T
5=

T
5+

1 
1

1
4

5 
GO

 T
O 

1
4

3
5

 
1

1
5

0
 

! 

!T
R

A
N

S
FE

R
 

W
OR

D 
F

RO
M

 
'M

'
IN

TO
 

16
 

B
Y

TE
 

B
U

FF
E

R
 

S
I 

'U
PD

A
T

E
 

VA
R

IA
B

L
E

S 

'I
F

 
8

3
=

8
 

TH
EH

 
IH

ST
R

U
C

T
IO

H
 

E
N

D
S;

 
R

ES
ET

 
C

O
U

N
TE

R
 

'I
F

 
B

3
)8

 
TH

EH
 

IN
ST

R
U

C
T

IO
N

 
C

O
N

T
IN

U
E

S 

1
15

5 
IF

 
S

I
(

B
2

)<
>

0 
TH

EN
 

15
=

1
5+

1 
1

1
6

8
 

IF
 
M

(
B
I
)
~
1
4
3
 

TH
EN

 
13

0
8

 
1

16
5 

! 

'I
F 

83
<

0 
TH

EN
 

IH
ST

R
U

C
T

IO
N

 
IS

 
ST

A
R

T
I

NG
; 

IN
C

R
EM

EN
T 

'C
O

U
N

TE
R

 
IF

 
N

O
N

-N
U

LL
 

IN
ST

. 
AN

D 
C
~
E
C
K
 

FO
R

 
LE

N
G

TH
 

1
1

7
0

 
! 

*
i

PR
O

C
E

S
S

 
O

N
E 

B
Y

TE
 

IN
8T

R
U

C
T

I
O

N
S

*
*

 
1

1
7

5
 

' 
C

H
EC

K
 

FO
R

 
AN

 
AL

PH
A

 E
X

E
CU

T
E

 
OR

 
A

 G
O

TO
 

A
LP

H
A

 
1

1
8

0
 

' 
'

IN
S

TR
UC

T
IO

N
. 

(G
ET

 
S

I
Z

E
 

FR
O

M
'S

E
C

O
N

D
 

BY
TE

) 
1

1
8

5
 

IF
 

(M
C
B

I,
(
'2

9
) 

A
N

D
 (

M
(

B
I

)<
>

3
u

) 
TH

E
N

 1
2

1
5

 
11

9
0

 
B

3=
M

(
B

l+
1

) 
M

O
D

 
1

6
+1

 
1

1
9

5
 

T
5

=
T

5
+

1
 

1
2

0
0 

G
O

TO
 

14
3

5
 

1
2

8
5 

! 
12

10
 

1
2

1
5

 
IF

 
(

M
(

B
l

>
(

16
) 

O
R 

1
2

2
0

 
I=

B
l+

1
 

, 
C

H
EC

K
 

FO
R

 
A

 D
IG

IT
 

EN
TR

Y
 
I
N
S
T
~
U
C
T
I
O
N
 

(M
(

B
l

»
2

8
) 

T
H

E
N

 
12

7
0

 

1
2

2
5

 
IF

 
. 1

'1<
1>

<1
6

) 
OF

: 
<1

-1
(1

»
2:

3)
 

T
H

Et
-1

 1
24

13
 

Li
st

in
g 

1 
co

nt
in

u
ed

 o
n 

pa
ge

 1
60

 



INTERTEC'S NEW $2500 MULTI-USER SMALL BUSINESS COMPUTER 

At last, there 's a mUlti-user micro­
computer system designed and built the 
way it should be. The CompuStar™ Our 
new, low-cost "shared-disk" mUlti-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
mUlti-user application. Data entry. Distrib­
uted processing. Small business. Scientific. 
Whatever! And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it .. . 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor­
age system. Up to 255 terminals can be 
connected into a single network I Each ter­
minal (called a Video Processing Unit) con­
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter-
na� users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an­
other. An exciting concept .. . 
with some awesome application 
possibilities! 

CompuStafTM user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a mUlti-user 
system. The CompuStar 
Model 10 is a program­
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re­
Quirement is a data entry 

or inquiry/response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand­
alone workstation or tied into a mUlti-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop­
pies built right in. And it boasts over 
350,000 bytes of local , off-line user stor­
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And , the Model 40 boasts 
nearly 1 V2 million bytes of dual disk stor­
age. But no matter which model you 
select, you 'll enjoy unparalleled versatility 
in configuring your mUlti-user network. 

Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incrediblel 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe­
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car­
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you 're 
ready to go . .. with up to 254 more ter­
minals in the network by simply connect­
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . . . with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too. 
CompuStar's disk operating system is the 

industry standard CP /M*. With an 
impressive array of application soft­

ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 

Compare for yourself. Of all 
the microcomputer -based mUlti­

user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep­
tional value and upward 
growth capability. The 
CompuStar™ A true price 
and performance leaderl 
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Pump Up Your TRS-80 with the IS/F Mass Storage System 

MEET 
THE WAFER 

.'- - ,,;;".J ~~ 

THESE PACTS SPEAK POR THEMSELVESI 

CASSETTE ES/F MINI-DISK 

SPEED 56 6 61-'. 
(Seconds to (5' wafer) 

load .. Blac~ack") 

CAPACITY 38 64 59 
(thousands (C-20) (75' wafer) (TRSDOS) 

of bytes) 

RELIABILITY NO YES YES 
(Designed for 

digital data?) 

SYSTEM COST $60 $250 $800 
(First unit 

plus interface) 

MEDIA COST $3.10 $3.00 $3.20 
(in ~uantities cassette wafer disk 

o ten) 
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CENTRONIC 737·1 . 

EPSON MX80 . 

Word Processing Print Quality 

• 18 x 9 dot matri x; su itable for word 
processing • Underlining • proportional 
spacing. right margin ju stification. serif 
typeface • 50/80 CPS • 9V2" Pin 
FeedlFriction feed • Reverse Platen • 
80/132 columns 

... (List $995) 

EPSON MX80 

Low-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
• 80 CPS· Bidirectional, Logic seeking. 
40, 66,80,132 columns per line. 64 special 
graphic characters: TRS·80 Compatible. 
Forms handling. Multi·pass printing. Ad­
justable tractors 

................... (List $645) 

OKIDATA MICROLINE SERIES 
TRS-80 Graphics Compatibility 

• 9 x 7 dot matrix· 80 CPS· 80, 132 
columns - 64 shapes for charts, graphs & 
diagrams· Double wide characters· 6/8 
lines per inch· Up to 3 part copy. Friction 
& pin feed. 200 M character head warranty 

OKIDATA MICROLINE 80 .. .. (List $800) 

BASE 2 
The Hobbyist Printer With The Most Features 

800B . 

• Graphics. TractorslFriction Feed· 2K 
Input Buffer· RS·232 Serial , Centronics® 
Parallel, IEEE·488, 20 ma • TRS·80 Cable 
option· 100 CPS· Fast form feed· User 
programmable character set. 64, 72, 80, 
96, 120, 132 Columnslline • Expanded 
characters. Automatic skip·over·perfora· 
tion • Horizontal & Vertical tabs • Pro· 
grammable vertical line spacing • Intel 
8085 Microprocessor - over 40 software 
commands 

. (List $699) 

TOLL FREE 
(800) 854·8275 

CA, AK, HI (714) 630·3322 
At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 

MALIBU 
The Small Business Printer; 

Letter Quality & Speed . 

• 10 x 9 dot matrix· Letter quality print; 
Lower case descenders· High speed; 165 
CPS, Bidirectional, Logic seeking. Wide 
carriage, Adjustable tractors to 16" • 
Vertical forms control· Variable line spac· 
ing • User programmable character set. 
Dot Resolution Graphics 

MALIBU 165 ................. . . . . . . (List $2495) 

ANACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matri x • Lower case descenders • Wide carriage. 
Adjustable tractors to 16" • 150 CPS, Bidirectional , Logic Seeking 

ANACOM 150 . . (List $1350) 

EPSON TX80 
• 5 x 7 dot matrix. 125 CPS. Double wide characters. Dot 
resolution graphics & 64 special graphic characters· 6/8 line per 
inch· Vertical forms control. Adustable tractors. Heavy Duty -
Highly reliable 

EPSON TX80 . (List $799) 

THE SMALL COMPUTER PRINTER by Brent Weston 

This illustrated booklet provides the information you need about today 's small 
printers. There are many printers available, each with different features and 
capabilities. The Small Computer Printer will guide you in determining which 
printer best fits your applications . A complete feature comparison chart is 
included representing over 40 small printers. A printer is a big investment -
learn all about them before you buy one. S 7 9 5 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TV1912C} 
TVI920C 

PRINTERS 

Please Call Toll Free 
Prices are too low t9 
advertise 

CENTRONICS 730 Radio Shack Line Printer II . . . .. (List $795) $ 639 
OKIDATA MICROLINE 82 & 83 . $ Call 
NEC 5530·51eller quality, RO, parallel, tractors . .. .. .. (List $2970) $ 2599 
PAPER TIGER IDS 440 .. wlgraphics and 2K buffer .. (List $1094) $ 939 
PAPER TIGER IDS 460 wlgraphics, 9 x 9 dot matrix .. (List $1295) $ Call 
QUME 5/45 typewriter quality ................. (List $2905) $ 2559 

INTERFACE EQUIPMENT 
APPLE II . BASE 2 parallel graphics interface board & cable ...... $ 
APPLE II . EPSON TX80 

parallel graphics interface board & cable . . ............ . .. . . . $ 
SSM AIO BOARD Apple Serial/parallel interface . ..... (List $225)$ 
MICROTRONICSAtari parallel interface . . ............... $ 
ATARI850 Interface module , serial/parallel . . .... $ 
TRS·80 CABLES to keyboard or Exp. interface ................ $ 

CALL FOR FREE CATALOG 
Phone orders WELCOME. Same day 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX· 
PRESS. Personal checks require 2 
weeks to c lear. Add 3% for ship· 
ping and handling. California resi· 
dents add 6%. Manufacturer's 
warranty included. Prices subject to 
revision. 

Orange 
micro, Inc. 
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dBASE II vs. the Bilge Pumps. 
by Hal Pawluk 

We all know that bilge pumps suck. 
And by now, we've found out-the hard 

way-that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela­
tional Database Man­
agement System for 
CP 1M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man­
agement" articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro­
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

Tip #2: Assembly 
Language vs. BASIC: 

This one's easy: if you Ire setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-l-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly-language file management system.) 

Tip #3: Relational vs. Hierarchal 
81.. Network DBMS. 

CODASYL-like hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre­
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And YOt,l don't need 
to be a programmer to use it. 

Circle 104 on Inquiry card. 

dBASE n vs. everything else. 
dBASE II really impressed me. 
Written in assembly language (with no 

need for a host lan­
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round­
off errors, has a super­
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 

-English-like commands 
(DISPLAY 10 PROD­
UCTS), or program it 

(so when you've set up the formats, your secretary 
can do the work). Its report generator and user­
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard-of Money-Back 
Guarantee. 

dBASE II is the first software I've seen 
with a full money-back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666-4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 
They know you don't need your bilge 

pumped. 

Ashton~ate 
©Ashton-Tate 1980 
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That's the MEASUREMENT systems & con­
trols DMB Series of S-100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, DYNABYTE , NORTH 
STAR, MP/M, and most other S-100 systems. 

Definitely a winner, the DMB Series is avail ­
able with Bank Select (DMB6400) or without 
(DM6400) and utilizes industrial quality con­
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 

The DMB6400 ' uses 1/0 port addressing for 
the bank select feature. A switch provides the 
ability to select anyone of the 256 110 ports 
for addressing the memory banks. The mem­
ory is configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 

"Group I 
A Division of MEASUREMENT systems ~ controls 

incorporated 

Outstanding features such as those listed 
below make the DMB series the UNBEATABLE 
S-100 Memory: 

• Four independent 16K software select­
able banks. 

• Each bank is independently addressable 
on any 16K boundary. 

• Switch selectable bank sizes - from 
16K to 64K in 16K increments. 

• Eight banks (512K) per 1/0 port for each 
of the 256 ports. 

• Z-80 4MHz operation with no wait 
states using transparent refresh. 

• On-board diagnostic LED's. 
• Low power - 8 watts maximum. 
• Reliable, tested and burned-in memory. 
• IEEE S-100 compatible timing. 
• One year guarantee. 
• Attractive Dealer & OEM Prices. 

See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT­
ABLE 5-100 Memory. 

867 North Main Sl. / Orange, Calif. 92668/ (714) 633·4460 
TWX/TELEX: 678401 TAB IRIN 
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LOWEST PRICE -BEST UALITY 
NORTH STAR 

North Star Horizon 2 
2-5% Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 

List:On~: $2274 
POWERFUL NORTH STAR BASIC FREE 

SUPERB FOR BUSINESS & SCIENCE 
FACTORY ASSEMBLED & TESTED 
HORIZON-1-32K-DOUBLE DEN 
HORIZON-2-32K-QUAD DENSITY 

LIST 
$2695 

3595 
HORIZON-2-64K-QUAD + HARD DISK 9329 
HORIZON RAM ASSM 16K =$389. 
HORIZON RAM KIT SALE! 16K = $314 
HORIZON DISK DRIVE SALE DOUB DEN' SAVE! 
NORTH STAR HARD DISK 18 Mb 4999 
PASCAL-PLUS 14,18 OR 36 DIGIT PRECISION 

ONLY 
$1980 
2674 
7149 

32K = $579 
32K = $469 

315 
3929 
249 

SUPERBRAIN 

SUPERBRAIN QD 64K 
List $3995 only $2995 List $2895 only $2299 

ERMINALS Z-19 $725 
INTERTUBE III only $725 
DIP-81 PRINTER only $425 

MICROTEK $675 

NEC PRINTER $2699 
TRACTOR, THIMBLE, RIBBON 

InterSystems 
ITHACA INTERSYSTEMS 2A 

Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O-with interrupts 
FDCII Disk ~ontroller 
20 slot motherboard 

List $3595 You Pay Only $,2795 
PASCAUZ + THE FASTEST PASCAL $375 

GET READY FOR ITHACA'S z-aooo 
808616 BIT CPU & SUPPORT CARD SEATTLE $575 

MORROW 8" DISK 
DISCUS 2D + CP/M® 600K ONLY $938 

DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1259 

ADD DRIVES 2D = $650 2 + 2 = $975 
2D-DUAL + CP/M® + MICROSOFT BASIC = $1555 
$2293 VALUE OVER 32% OFF! 

WHILE THEY LAST 

MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4995 ONLY $3995 
CP/M® IS INCLUDEDI 

SAVE ON MEMORY AND PROGRAMS 
SYSTEMS MEMORY 64K A & T 4mHz 

$599 
SYSTEMS MEMORY 64K BANK SELECT 

$789 
CENTRAL DATA 64K RAM $599 
ITHACA MEMORY B/16-blt 64K $845 
SEATILE MEMORY 8/16 BIT 16K 4Mhz 

$356 
SSM KITS Z-80 CPU $221 
VIDEO BRD V83 4Mhz $412 

RCA· COS MAC VP·111 99 RCA·COSMAC 
VP-711 $199 
COLOR! RAINBOW 385 
SPECTRUM $289 
EZ-80 Machlna Language Tutor $25 
EZ-CODER Translates English to BASIC 

$71 

ECOSOFT FULL ACCOUNTING PKG 
$315 

BOX OF DISKETIES $29 

ANADEX PRINTER DP-9500-1 $1389 SECRETARY WORD PROCESSOR 

CAT NOVATION MODEM $169 The Best! $99 
TARBELL DISK CONTROLLER DO $445 TEXTWRITER III Book Writing Program 
ECONORAM 2A BK ASSM $179 $112 

NSSE 1·22 & POl TERRIFIC PROGRAMS GOFAST NORTH STAR BASIC Speeder 
ONLY $10_ EACH Upper 571 

NORTHWORD 294 MAILMAN 234 Which Computers are BEST7 
INFOMAN $364 BROCHURE FREE 

North Star Documentation refundable 
TARBELL COMPUTER-PHONE w/HRZ $20 

AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 

square . 
American ~ Computers ~56 

919·889·4577 KIVETT DR. JAMESTOWN N.C. 27282 919·883·1105 

® CPIM Is a registered trademark of Digital Research, Inc. 

Circle 106 on Inquiry card_ BYTE January 1981 169 
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We're 
known 
for our 

fine print. 

The type you get out of most printers you 
wouldn't send to your maiden aunt, much less 
use for your important correspondence. And up 
to now, in order to get a dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks . 

Not any more. 
The Epson MX-80 challenges any dot matrix 

printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode gives you a tack­
sharp, clean, easy-to-read 
face with true descenders-at 
a fraction of the price of daisy 
wheel printers. We give you a 
user-defined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66 or 132 col­
umns. We give you adjustable 
tractors so you can do any­
thing from labels to memos to 
manuscripts . Fast and clean. 

But if you think print qual­
ity is the only thing we have 

•• 

to sell, you're wrong . The MX-80 may be the 
most revolutionary printer to come out in the 
past ten years . 

For starters, it features the world's first dispos­
able print head-after it's printed between 50 and 
100-million characters, just throw it away. A new 
one costs less than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize throughput. Finally-and this is the 

best part-you can buy an 
MX-80 right now for less than 
$650. 

And that's what we call a 
lot of fine print for the money. 

EPSON 
EPSON AMERICA, INC. 

23844 Haw thorne Boulevard' Torrance, CA 90505 ' (213) 378-2220 

Circle 107 on Inquiry card. BYTE Januarv 1981 171 



Circle 108 on inquiry card. 

Still 
programming 
"by hand"? 

Leave your hands 
and mind free 
to create new programs. 
Let PEARL handle 
the production of 
program code. Define 
your new programming 
ideas by answering 
PEARL's prompts. PEARL 

tl'le personal-hobbyist 
non-programmer ($130) : 
Level 2 for business 
applications and those 
with programming skills 
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Listing 1 continued: 

50 45 ' I ) IN DE X OF FI RST POSI TI ON (INTEGER) 
5050' 2 ) IN DEX OF LAST POS I TION ( I NTEG ER) 
5055' 3)K EY TO BE FO UN D ( STR I NG ) 
5 0 613' 4 )S TRING ARRAY I N WHI CH THE SEARC H IS MAD E 
50 65 ! 
51370 DEF FN SC I NT EGER I ,J,QI,AI C.» 
513 7 5 I NTEG ER F ,L,M 
513313 F=I 
.5085 L=J 
5 ~190 I'\ =( F+L) DI'· ... 2 'FI ND CEtHEF: OF ARRAY 
5095 IF Q$=A$ ( M) THE N RET URN M ' IF KEY HAS BEEN FOUN D, RETURN INDE X 
51 00 IF QI ) A' CM) THE N F= M+I 
5 105 IF QI ( RSC M) THE N L= M-I 
51 113 IF F( =L THE N 5090 'CONTINUE SEAR CH THROUGH ArPROPRIATE HALF 
5 11 5 1'\=0 ! RET URN 0 I F ~:E ARC H FA I L:,: 
5120 RETU F:N 1'\ 
5 125 FNEfIii 
5 130 ! 

5 135 ! * * * * * * * * * * * * * * * * * 
514 8 ! ************ EN D OF BAR CODE GEN ERAT I ON PROGR AM ~* ************* *** 

Text continued from page 150: 

Since the HP-41C instructions are 
of varying length, they quite often 
straddle the border between two rows 
of bar code. If an instruction starts in 
the previous row and ends in the cur­
rent row, the bytes of the instruction 
contained in the current row are the 
leading partial-functio n bytes. Alter­
nately, if an instruction starts in the 
current row and ends in the next row, 
the bytes contained in the current row 
are the trailing partial-function bytes. 
The third byte of a bar-code row con­
tains, in the 4 high-order bits, the 
number of leading partial-function 
by tes, and, in the 4 low-order bits, 
the number of trailing partial-func­
tion bytes . 

bar code for the HP-41C programs, 
save and retrieve the compiled HP-
41C machine language, and list or 
delete the entire program. The syntax 
and action of each command are 
given in table 2 and will be printed 
out by the program if a "77" is typed 
in response to the prompt symbol. 

The basic structure of the program 
is a main routine that generates the 
prompt symbol and decodes the 
input. A series of other routines per­
form the command functions and are 
called by a jump table in the main 
routine. The input to the main rou­
tine is decoded only to the extent of 
determining whether a command or 
an instruction has been given, and if 
an instruction has been decoded, the 
instruction number is calculated. The 
instruction is then appended to a text 

A Bar-Code Generating P rogram string, and a pointer to that instruc-
The program given in listing 1, tion is entered into a pointer array at 

which runs on a Hewlett-Packard the position given by the instruction 
HP-9845 minicomputer, allows the number. Consequently, the other 
user to enter numbered HP-41C in- routines will be able to retrieve the 
structions and will insert the instruc- program by a linear inspection of the 
tions into a text string for later use. pointer array. 
Each instruction is associated with a Replacement, deletion, and renum­
value between 1 and 2240, which bering of instructions only involve 
determines the order of execution of manipulation of the pointer array, 
the HP-41C instructions. The number while insertion requires that the in-
2240 is given as a maximum since that struction number (an integer) must 
is the largest number of bytes avail- fall between two existing instruction 
able to the user in program memory. numbers. The syntax of the HP-41C 

If the HP-41C program is extremely ,. instructions recognized by this pro­
long, a renumbering command allows ' . gram follows that of the HP-82143A 
the user to create gaps in his number- tRermal printer and of the program 
ing scheme to allow for later insertion listings distributed by the HP User's 
of instructions. Using this program, Libraty, with a few exceptions dic­
the user is able to insert, delete, and tated 'by the difference between 
replace instructions; the user can save ASCII and the HP-41C character set. 
the program in a file for later use. For exampl~, characters representing 

In response to the prompt symbol, the Greek letter E, the angle sign, and 
the user may give other single-word the"* sign are represented by the 
commands to compile and generate Text continued on page 178 



Valuable New Programs For 
Professionals and Hobbyists 

• Are you an active Computer Programmer, Engineer, 
or Student? 

• Do you work with Mathematics frequently? 
• Do you program in BASIC? 
• Do you need the right subroutine for your 

mathematical application? 

If you answered "Yes" to any of these questions, you need BASIC Scientific Sub­
routines, Volume I, by Fred Ruckdeschel. Written by an expert in the field, this first 
volume in a comprehensive series gives you the complete BASIC listings for subroutines 
in the following important areas: 

• Plotting 
One- and Two-Dimensional Data Plotting 
Function Plotting 

• Complex Variables 
The Complex Plane 
Complex Variable Operations 

• Vectors and Matrices 
Matrix Sums and Products 
Coordinate Changes 
Determinants 
Matrix Inversion 
Solving Sets of Linear Equations 

• Random Number Generators 
Distributions: Uniform, Normal, Poisson, Binomial, Weibull etc. 

• Series Approximations 
Taylor Series 
Least Squares 
Approximate Series Expansions 

• And Much More 

Special Features-
All routines are written in a subset of both Microsoft and North Star BASIC, with a 

complete subroutine cross reference. All equations that govern each routine are includ­
ed, as well as extensive commentaries on each program. 

Order yours today. It will be one of the most valuable, time-saving references works 
you've ever owned . 

• 1 'I ~ This and other BYTE/McGraw-Hili 
t-J • T":": books are available from Byte . '. n ,. Books or your local computer store . 

Name 

Street 

Please send 0 copies of 
BASIC Scientific Subroutines Vol_ I 

Title 

City State/Province 

ISBN 0-07-054201-5 
Price $19.95 

Company 

Code 

o Check enclosed in the amount of $ ___ _______ _ Ple;u;e remit in U .S. funds or draw on a U.S. Bank 
o Bill Visa 0 Bill Master Charge 

Card No. _____________ Exp. Date __ 
Add 75¢ per book to cover a:J. III 
postage and handling . a:J... 70 Main Street 

Available in January B 1 ~[)[]"-~ Pete rbo ro u gh . New H ampshi re 03458. 



Bar-Code Generator Commands 

COMPILE Compiles the current program and loads the compiled code into the array M. 

DELETE n Deletes the instruction given by n from the current program. 

EXIT Halts execution of the bar-code generator or of the line-number generator. 

GETPROG Retrieves compiled code from a file on cassette tape. (The routine prompts for a 
file name.) 

GETIEXT Retrieves program instructions from a file on cassette tape . (The routine prompts 
for a file name.) 

LIST Lists the entire current program. 

NUMBER Automatically generates instruction numbers for HP-41C program entry. The start­
ing number and size of the increment are requested by the routine. This routine is 
halted by typing " EXIT" . 

RENUMBER Renumbers the current program instructions. (The routine prompts for the old 
starting number, new starting number and size of the increment.) 

RUN Generates the bar code from the compiled code . (It may not be run unless com­
piled code has been generated.) 

RUNPRIVATE Generates bar code for a private program. 

SAVEPROG Stores compiled code for the current program on cassette tape . (The routine 
prompts for a file name.) 

SAVETEXT Stores instructions of the current program on cassette tape. (The routine prompts 
for a file name.) 

SCRATCH Erases the current program. 

?? Displays a list of available commands and syntax rules. 

Table 2: A table of commands for the bar-code generating program given in listing 1. 

32 K BYTE MEMORY 
RELIABLE AND COST EFFECTIVE RAM FOR 
6502 & 6800 BASED MICROCOMPUTERS 

AIM 65-*KIM*SYM 
PET*S44-8US 

* PLUG COMPA TlBLE WITH THE AIM·65 fS YM EXPANSION 
CONNECTOR ·BY US:NG A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARO. 

* MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 

* CONNECTS TO PET OR KIM USING AN ADAPTOR CA BLE. 
* RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REOUIRED FOR STATIC BOARDS. 

* USES . 5V ONLY. SUPPLIED FROM HOST COMPUTER. 
* FULL DOCUMENTATION. ASSEMBLED AND TESTED 

BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM .. ... ... .. .. .. .. ..... ................ $395.00 
& WITH 16K RAM ......... ........................... $339.00 

TESTED WITHOUT RAM CHIPS ....................... $279.00 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL ...................... $109.00 
BARE BOARD & MANUAL ......................................... $49.00 

PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO 
A 4K OR 8K PET CONTAINS INTERFACE CABLE. BOARD 
STANDOFFS POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSTRUCTIONS $4900 

u.s. PRICES ONLY 
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16K MEMORY 
EXPANSION KIT 

ONLY $58 
FOR APPLE, TRS-80 KEYBOARD, 
EXIDY, AND ALL OTHER 16K 
DYNAMIC SYSTEMS USING 
MK4116-3 OR EQUIVALENT 
DEVICES. 

* 200 NSEC ACCESS, 375 NSEC 
CYCLE 

* BURNED-IN AND FULLY 
TESTED 

* 1 YR. PARTS REPLACEMENT 
GUARANTEE 

* QTY. DISCOUNTS AVAILABLE 

ALL ASSEMBLED BDARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY 

Circle 110 on inquiry card. ~ 





ROW 1 (1 - 2~ 

II 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 2 (2 - 5) 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 3 (5 - 8) 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111\ 111111111 

ROW 4 (8 - 11) 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 5 (12 - 14) 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 6 (14 - 16) 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 7 (16 - 20) 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 8 ( 2 0 - 24) 
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111111 

ROW 9 (25 - 31} 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 10 (31 - 37) . 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

ROW 11 (38 - 40) 
1111111111111111111111111111111111111111111111111111111111111111111111111111 

Figure 2: A demonstration program for the HP-41C. This bar-code program was created by an HP-9845 minicomputer connected to a 
Diablo 1650 printer using a Titan 10 metallic daisy-wheel. The program requires twenty registers within the HP-41C. 

t::OS~5 Ol~~~ !~~a ~~~ w~~~u~ 1I~~C~p~~~o~e !?a~e~tio~a~~~~::amuse:\ 
friends, watching your house while you're away, taking computer portraits .. . the applications abound! The OS·65 is a random access video digitizer. 
It converts a TV camera's output into digital information that your computer can process. The OS·65 features: 

• High resolution: 256 X 256 picture element scan 
• Precision: 64 levels of grey scale 

• Versatility: Accepts either interlaced (NTSC) or industrial video input 
• Economy: A professional tool priced for the hobbyist 

The OS-65 Is an Intelligent peripheral card with on-board software In 2708 EPROM. 
Check these software features: 

• Fuli screen scans directiy to Apple HI-Res screen 
• Easy random access digitizing by Basic programs 
• Line-scan digitizing for reading charts or tracking objects 
• Utility functions for clearing and copying the Hi-Res screen 

Let your Apple see the world! 

OS-65 Price: $349.95 
Advanced Video FSII Camera Price $299.00 
SPECIAL COMBINATION PRICE: $599.00 

THE~ 0 © ~ APPLE SELF-PORTRAIT 

\. W@~ P.O. BOX 1110 DEL MAR. CA 92014 714-942-240~ 
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Now NRI takes you inside the 
world's most popular microcomputer 

to train you at home as the 
new breed Of specialist! 

NRI teams up with Radio Shack 
to teach you how to use, 

program and service 
microcomputers ... make you 

the complete technician. 
It's no longer enough to be just a 

programmer or a technician. With micro­
computers moving into the fabric of our 
lives (over200,OOO of the TRS-80™ alone 
have been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program­
mer gains practical knowledge of hard­
ware, enabling him to design Simpler, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily. 

'IhIlDlnllincludes TRS-80 computer, trIln8istorized 
volt-ohm meter, dlgltal frequency counter, . 
and the NRI DIscovery Lab with hundreds of tests 
and experiments. 

(TRS-SO ~ a trademark of the Radio Shack dlv~lon of Thndy Corp.) 

Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you're always backed by the NRI staff and 
your instructor, answering questions, giving 
you guidance, and helping YOil over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon­
strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
... watch how circuits interact ... interface 
with other systems .. . gain a real insight 
into its nature. 

You also build test instruments and 
the NRI Discovery Lab, performing over 60 
separate experiments in the process. You 
learn how your trouble-shooting tools work, 
and gain greater understanding of the in­
formation they give you. Both micro-

computer and equipment come as part 
of your training for you to use and keep. 

Send for Free catalog ... 
No Salesman Will can 

Get all the details on this exciting 
course in NRI's free, loo-page catalog. It 
shows all eqUipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
AudiO, Digital ElectroniCS, and more. Send 
today, no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world's most popular computer. 
If card has been used, write to: 

I~ 
NRI Schools 
McGraw-Hill Continuing 

~ j ~. Education Center 
~. 3939 WISCOnsin Avenue 
I. M • Washington, D.C. 20016. 



Text continued from page 172: 

ASCII characters &, @, and #, 
respectively . Also, single quotes in­
stead of double quotes are used for 
text and alphanumeric labels, and an 
alphanumeric append instruction is 
indicated by the character A pre­
ceding the single quotes and character 
string. The most important routines 
called by a command are the compile 
routine, which decodes the current 
program held in the text string, and 
the run routine, which takes the com­
piled machine code and generates the 
bit pattern representing the required 
bar code. 

WHY BUY 

MM-103 MODEMS 

With our unbeatable quality, 
low cost, one·year warranty 

and 24 hour a day Test Center, 
you won't find a better S·' DO 
bus modem than the MM·' o3! 

Call or writa for brochura 
and prica information: 

POTOMAC MICRO·MAGIC,INC. 
5201 laasburg Pike, Suite 604 

Falls Church, VA 22041 

(703)379·9660 (VOICE) 
(703)379·0303 (MODEM: 300 BAUD) 

MEETS IEEE S-100 STANDARDS 

178 January 1981 © BYTE Publications Inc 

The program listed here was 
developed on an HP-9845A minicom­
puter and contains the functions and 
output statements required to gen­
erate bar code on the Diablo 1650 
daisy-wheel printer. This is the 
system used by the HP User's Library 
to produce bar code at request for 
any program written either for the 
HP-41C or for the HP-67 and HP-97 
series. The Diablo 1650 printer is used 
with a 96-character Titan 10 metallic 
daisy wheel and a Hytype II multi­
strike film ribbon. 

The bars are printed by using the 
vertical bar (about 160 mils tall and 9 

Circle 113 on inquiry card. 

mils wide) on the Titan 10 with a 
horizontal increment of 11120 inch. 
The narrow bars are two characters 
wide, the wide bars are four char­
acters wide, and the spaces are three 
blanks wide. Three blanks are used 
instead of two because the ink 
generally spreads a slight amount, 
causing the spaces to shrink and the 
bars to grow larger. The paper used is 
the standard one-ply, 8 1/ 2 by 11 inch, 
white computer paper. Figure 2 con­
tains the bar code generated by the 
User Library's Diablo 1650 for a short 
demonstration program written for 
the HP-41C. 

The subroutine at line 1605 prints a 
row of bar code and clears certain 
variables in preparation for the next 
row of bar code; this routine must be 
changed by the user if a different 
computer/printer combination is 
used. Copies of the resulting bar code 
may be made by an office copier if 
careful attention is paid to contrast, 
sharpness, and bar width. Many of 
the less expensive copy machines 
shrink the size of the bars, thus 
expanding the size of the spaces and 
rendering the bar code unreadable. 
Most of the commercial printing 
houses have the better copiers needed 
for this purpose. If many copies are 
needed, offset printing may also be 
used as a more expensive but very 
reliable method for bar-code repro­
duction. 

For further assistance in generating 
bar code, you can obtain the Hewlett­
Packard Creating Your Own HP-41 C 
Bar Code manual (part number 
82153-90019)' which contains a 
listing of the program given here and 
a discussion of bar codes and bar­
code generation .• 

Editor's Note: 
The Hewlett-Packard bar-code format is 

partially compatible with the PAPER­
BYT£® format designed by BYTE Publica­
tions Inc in 1977. Fortunately, the com­
patibility is in the most important place, the 
representation of 1 and 0 bits within a line 
of bar code. Although Hewlett-Packard 
uses different header and trailer bytes to 
frame the actual bytes of data, the encoding 
scheme used to encode both the data and 
the header and trailer bytes is the same in 
both Hewlett-Packard bar codes and 
PAPERBYTE"' . Hewlett-Packard's deci­
sion in this direction strenghtens the 
authority of the PAPERBYTEI!> format, 
and we feel that this is an important step 
toward the standardization of machine­
readable bar code .. .. GW 



WE'VE MOVED! AUTOMATED 

EQUIPMENT 

INCORPORA TED 
18430 Ward. Fountain Valley. CA 82708 

Call Toll-Free for latest low prices! 
1-800-854-7635 Outside CA 

714-963-1414 Inside CA 
1-800-854-7635 Outside Cont. USA 

Prices change daily to meet competition. 

TERMINALS 
TELEVIDEO 912B . . ... : ... ... ... . . . $698 
TELEVIDEO 912C . .. .. .... . . . . . .... 698 
TELEVIDEO 920C .... . ......•...... 748 
NEW TELEVIDEO 950 .. . . .. . • .. . . . . 1000 
SOROC 10·120 . . . ....... . . . . . .. .. . 695 
ZENITH Z-19 . . . . 735 
HAZELTINE 1500 .... . ... •. . .. .... . 850 

SOLID STATE 
MUSIC KIT ASM 

CB2 Z80 CPU .. . ......... $200 . .. .. $265 
VB1C ViDEO .. .. ....... 140 .... . 190 
VB2 ViDEO ....... 155 . 210 
VB3 ViDEO. ........ 375 . . . . . 440 
104 INTERFACE .. 165 .... . 225 
SB1 SyNTHESiZER ... . 195 . . .. . 270 
MEASUREMENT SYSTEMS MEMORY 
DM3200 32K 4MHZ . . . . . . . . . . . . . .. 480 
DM6400 64K 4MHZ . . . . 595 
DMB3200 32K 4MHZ BANK SELECT . 630 
DMB6400 64K 4MHZ BANK SELECT . 745 

NORTHSTAR 
HRZ-1-32K-D . . $1990 
HRZ·2-32K·D .... ... . _ . . . . 2295 
HRZ·1-32K-O . . . . . . . . . . . 2450 
HRZ-2-32K-0 . .... . ........ . . .• ... 2690 
ADDITIONAL 32K RAM . . 450 
HARD DISC SYSTEM. . 3935 
8 "DISC DRIVES FOR NORTHSTAR .. CALL 
NORTHWORD . . . . " 295 

DYNABYTE 
DB 811 COMPUTER ............ $ 2395 
DB 811 COMPUTER WITH 

5 " DRIVES . . . . . . . . . . .. 3900 
DB 814 DUAL 8 " DRIVES . 3030 
32M PHOENiX..... .. . . ...... 11800 
96M PHOENIX. . . 18000 

ALTOS 
64K. ONE MB FLOPPY . 3800 
64K. ONE MB FLOPPY, 

EXPANDABLE . . . . . 5100 
64K, 14.5MG HARD DISK . 8100 

SOFTWARE ADDITIONAL SOFTWARE DISCOUNTS MISC 

PRINTERS 
NEC 5510 (TRACT., RIB., THIM) . . .. . $2570 
NEC 5520 (TRACT. , RIB., THIM).. .. 2900 
NEC 5530 (TRACT., RIB .• THIM). . 2600 
MALIBU .. .. .......... ...... ... 2295 
TI-820 . . . . . . . . . . . . . . . . . . . . . . . . . . 1640 
ANACOM . . . . . . . . . (SPECIAL) 990 
EPSON MX80 . . ... . CALL 
ANADEX DP-8000 . . . . .. 795 
ANADEX DP-9500 . . ..... . ... . 1345 
XYMEC . ............ . ..... . .... CALL 

MORROW 
DISCUS 2D 1 DRIVE. .. 970 
DISCUS 2D 2 DRiVE . . .. . . . .. .. . . 1635 
DISCUS 2 + 2 1 DRiVE ..... 1265 
DISCUS 2 + 2 2 DRiVE .... . .. . ... 2245 
DISC JOCKEY 2D CONTROLLER . . . . 350 
DISCUS M26 HARD DISC . . . . . . . . . . 3990 
ADDITIONAL HARD DISC . .. . .... . . 3685 
WE CAN CONFIGURE THE HARD DISC 
AND FLOPPIES TO WORK WITH N.S. AND 
OTHER S100 SYSTEMS. CALL FOR DE­
TAILS. 

DISCS·BOX OF 10 
WORDSTAR ... ... $350 
MAILMERGE. . 100 

WITH SYSTEM PURCHASE 
GRAHAM-DORIAN STRUCTURED SYS 

NEC THIMBLES . .. . .. $ 14 VERBATUM 5'/4 1 SIDE $27 

DATASTAR . . 250 
N.S. PASCAL. . 160 
MAGIC WAND .. . . 290 
CBASIC ........ 100 
BOOKKEEPER. . .. 800 

JOB COSTING$700 ACCTS REC .... $700 
INVENTORY .. 475 ACCTS PAY . 700 
CASH REG ... 475 GEN LEDG ..... 700 
APARTMENT . 475 PAYROLL . . . 700 
MEDICAL .. .. 700 INVENTORY . 425 

We will try to beat any advertised price. 
TERMS: All prices listed are cash discounted and subject to 

change. COD's are 2% additional. Universities and 
well rated-firms Net-10. 

SHIPPING: ADDITIONAL IN ALL CASES. 
TECH. ASSISTANCE: WE TRY TO HELP INTERFACE AND 

TROUBLESHOOT-CALL 714-963-1414. 
Open Mon.-Fri., 8:00 AM - 5:00 PM Dealer Inquiries Invited . 

Circle 114 on Inquiry card. 

NEC RIBBONS... . .. 6 
RS 232 CABLE 5 ' . . . . .. 20 
RS 232 CABLE 10 ' . . . .. 25 
LEDEX MONITOR ... . . 125 
NOVATION CAT .... .. 165 

VERBATUM5 1f4 2SIDE 45 
VERBATUM8 1 SIDE 35 
VERBATUM8 2SIDE 55 
OTHERS CALL 
PLASTIC STORAGE BOXES3 

Our Systems Work! 

All systems normally tested and 
configured in our repair facility before 
delivery. Service contracts available. 

Prompt repairs and warranties. 
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When You Have Yo 
Face A Deadline 

Communication Arts. Huntington Beach. CA 

Arm Yourself With 
Pascal/MY +® 

From 

/MT Micro SYSTEMS~ 
1562 Kings Cross Drive 

Cardiff, California 92007 (714) 753-4856 

• 
We ship on 8/1 single density and 5-1/4/1 North Star single density. 

Other formats available. Ask us. 
CP /M is a registeled trademark of Digital Research MP /M is a trademark of Digital Research PascallMT+ is a registered trademark of MT Micro Systems 

'--__ ~_~..-.~_._.~~..-...._.. ____________ .. __ .... __ . ___ n_ ..... _______ .... _____ .... __ . ___ 1_ .... ~_. ____ 11_.._..~ 



1- __ __ 1_1_ 11 __ I_a_a_a_a_a_, 

MT MicroSYSTEMS SOFTWARE ARSENAL: 

Pascal/MT +® 
~-"r-------'I 

Screen 
Editor* 

* Contact us for the exciting news about thi s leap forward in state of the art technology. 
_ _ _ _a ____ r _ _ "-"~~_'_L_._a_q_ . . ___ . __ ,_, 

Pascal/MT +® provides you with the power to meet your 
deadlines head-on! Compiling directly to native code without 
slowing down to generate P-code or assembly language, 
Pascal/MT +® generates ROMable, optimized native code and 
gives you the flexibility of modular compilation; and it does 
so at speeds up to 1000 lines per minute while the others are, 
at best, one third as fast! Even when you 're not facing a 
deadline, Pascal/MT +® never wastes your time! Nobody likes 
to wait tor a computer. The Pascal/MT +® won't keep you 
waiting! Your software written in Pascal/MT +® is totally 
portable to most 8 and 16 bit processors. The Pascal/MT +® 
system provides you with a powerful debugging tool. With 
Pascal/MT +® you do have an effective weapon against 
monstrous deadlines. 

Pascal is the most popular programming language in use 
today. You can use Pascal/MT +® to replace assembly 
language in your ROM based applications, BASIC and COBOL 
in your business applications, FORTRAN in your scientific 
applications, or interpreted Pascal in all of your applications. 
Because Pascal programs are easy to write, read, and 
maintain; and because the Pascal/MT +® system contains all 
of the features you need for your applications, you can get 
your job done on time! In fact, you may never need assembly 
language or any other high level language again. 
Pascal/MT +® has the speed, extensions, and portability to 
stock your software arsenal for years to come!!! 

ISO STANDARD Pascal 
PascaI/MT+® supports the ISO Standard. We send the results 
of our compiler's performance on the Validation Suite. Also , 
for portability the MT + compiler can warn you when you are 
using non-standard extensions. 

Modular Compilation 
Pascal/MT +® generates the same industry standard relocat­
able code used in FORTRAN and PLII. Both Pascal and 
assembly language modules may be separately compiled 
and then combined to produce a tinal program. With modular 
compilation available, the run time overhead is as small as 
256 bytes and is typically 1200 bytes. 

Native Code Generation 
Pascal/MT +® native code is faster than interpreted Pascal 
and other native code Pascals in benchmark test programs. 
Optimization steps taken during compilation perform such 
enhancements as removing redundant PUSH / POP sequences 
and using single increment and decrement instructions when 
adding or subtracting small literal numbers. In addition, our 
disassembler interleaves your Pascal source code and 
symbolic assembly code to help you write more efficient 
programs. 

Extras 
• Predeclared arrays INP and OUT directly access I/O ports. 
• INLINE instruction for inserting assembly language between the Pascal 

statements . A built-in mini assembler translates the instructions at 
com~ile time. Constant tables may be generated using the inline facility . 

• ABSOLUTE a~.sembly language procedure declarations for using pre· 
assembled rOlltines . 

• INTERRUPT procedures . 
• CHAINING tor transfering control from one program to another. 
• ELSE clause on the case statement. 
• REDIRECTED I/O facilities allow user written character level I/O drivers to 

be called via READ and WRITE statements . 
• HEX literal numbers are supported . 
• Built in procedures/functions: 

-bit test. clear. set. 
-byte swap. 
-return hi or 10 byte. 
-Shift left and right. 
-Return the address ot a data item or routine. 
-Return the size of a data item. 
-Enable. disable interrupts . 
-All standard file I/O plus random read and write to files . 

• Include files supported . 
• Source code for run-time package included. 
• Business (18 digit) arithmetic. 
• Scientific (6.5 digit) arithmetic . 
• AMO 9511 hardware support. 
• Transcendental functions. 
• Full string capability (UCSO compatible). 

Symbolic Debugger 
Our symbolic debugger is optionally linked into the final program. If you 're 
lired of feeling like you're in the dark when uSing a higher level language. the 
Pascal/MT +® aebugger lights up the darkness. ihe debugger traces one or 
more lines of Pascal code or executes the program until a line number or 
symbolic breakpoint is reached . To tollow program tlow the name of each 
procedure and function entered is displayed by the debugger. The contents of 
simple and complex variables may be displayed by name. The debugger may 
be used in a ROM environment so that program flow and v.ariable contents are 
visible. 

Distribution disk contains 
• BCO compiler configured tor your target machine. 
• Floating point compiler contigured for your target machine. 
• Linker. 
• Interactive Symbolic Debugger. 
• Run time package in source and object form. 
• Pascal library and utility routines . 
• Manual containing an Applications Guide and a Language Guide. 
• Sample programs. 

System Requirements 
• Operating System: CP/M ® (or equivalent such as COOS. IMOOS. etc.) 
• Memory requirements :52Kminimum. 
• Host Machines: 8080 or Z80. 
• Target Machines: 8080/Z80. 68000, Z8000, 8086/8088, 6809. 
• ReSident compilers for all processors will be forthcoming as operating 

systems become available. 
MT MicroSYSTEMS has a very reasonable. graduated. one time royalty 
arrangement tor tree standing software generated by PascaI/MT+®. 

Ordering 
8 bit processor target machines: 

8080/Z80, 6809 ........... . ... . ....... .. . ... ... $250.00 each 
16 bit processor target machines: 

68000, Z8000, 8086/8088 ...... .. ............. .. . $500.00 each 
Copies on North Star Disks $50 additional. 

User's guide alone 
(refundable with system purchase): . .. ..... . . . ..... ... . $30.00 

Note: Not all 16·bit CPU code generators are available at this time: contact us for information 
before ordering. 

OEM and Dealer inquiries invited. Circle 115 on Inquiry card. 
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Systems Notes 

Numerical 
Analysis for 
the TRS-80 
Pocket Computer 
Mike Salem, 26A Delancey St, London NW1 7NH, England 

Complicated programs can often be easily modified to 
fit into the new pocket computers. I've taken three pro­
grams from the December 1979 issue of BYTE and 
modified them to run on the Radio Shack TRS-80 Pocket 
Computer (sold as the Sharp PC-l211 outside of the 
United States). The Pocket Computer has a 24-character 
LCD (liquid-crystal display), twenty-six fixed variables, 
and 1424 bytes of programmable memory. 

One of the programs I modified was the discrete­
Fourier-transform program that appeared in "Frequency 
Analysis of Data Using a Microcomputer" by F R 
Ruckdeschel (December 1979 BYTE, page 10). I also com­
bined two programs that compute the time-domain 

Payroll 
General Ledger 
Accounts Payable 
Accounts Receivable 

Flexible and sophisticated business software that Is o f 
the highest quality. Originally developed by Osborne 
& Associates and rapidly becoming a standard. Ac · 
countants are plea sed with our balanc e sheets and 
Income statements. It has been tested and a pproved 
by secretaries. 

• Complete Instructions 
• Up and running the 

same day of delivery. 
• 100% guaranteed 
• Unlimited free 

telephone assistance. 

• Return within 30 days 
for c omplete refund If 
not satisfied. 

• No licensing 
agreement - use a s 
you want. 

Accounts Receivable . .. . .. ... $95 .00 
Accounts Payable ..... .. $95 .00 
Payroll·Californla ...... $95 .00 
Payroll·Non Callfornlo state 
Income tax calculations 
(odd to Cali fornia payroll) . ... $95 .00 
General ledger .. ...... . ..... $95.00 
Multiple profit center option 
for general ledger . . .... . ..... $95 .00 
Manuals (each) .. . . . .... $20.00 

Form a ts: Any 8" single or double density. TRS-SO Moo t!. Nor thstar 
DO, Vector Graphics, Super Brain, many others. 
Runs on Beehive, Soroc, Hazeltine. ADDS, Te levideo, SOL. TRS-80 
Mod II . HEATH. ACT v' lntertube II . A ltos. ADM and many olher 
terminals. All programs in CBASIC under CP/M (includes source). 

Synergetic Computer Products 
575 Middlefield Avenue Suite J. Palo Alto. CA 94301 
(415) 328-5391 
VISA . Mosler Charge . COD . Company Check 
TRS-80 Is a trademark of Radio Shack , Inc. CP / M Is a trademark 01 Digital Research 
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response of a system with a given transfer function into a 
single program ("Noniterative Digital Solution of Linear 
Transfer Functions" by Brian Finlay, December 1979 
BYTE, page 144). The modified programs have all of the 
features of the originals, with the obvious omissions of 
printing and plotting. 

Incidentally, it is important to note that the TRS-80 
Pocket Computer, in common with many machines, 
allows BASIC lines to contain multiple statements (sav­
ing 3 bytes of programmable memory for each line 
number omitted) . Although this feature is useful in itself, 
the TRS-80 Pocket Computer also has an IF statement 
that can control all of the remaining statements in the 

Listing 1: A discrete-Fourier-transform program for the TRS-80 
Pocket Computer. This program was modified from "Frequency 
A nalysis of Data Using a Microcomputer" by F R Ruckdeschel 
(December 1979 BYTE, page 10). Statements entered on the 
same line are separated here for clarity. 

10 :REM BYTE DEC 79 
11 :RADIAN 

190 :INPUT "1ST X? ";Z,"LAST X? " ;Y ,"HOF POINTS? ";N 
250 :1= 1 

:INPUT "lIP SCALE FACTOR? ";1 
:IF 1< 1 GOTO 250 

290 :D = (Y - Z)/ (N -1) 
:0=0 
:V=?I'/DI 
:U=V/(N -1) 

340 :FOR 1= 1 TO N 
:PAUSE "NEXT H = " ;1 
:BEEP 1 
:INPUT "NEXT F(T) VALUE? ";0 
:A(I+26)=0 
:NEXT I 

370 :B = O 
:FOR 1=27 TO N +26 
:IF B > A(I) LET B = A(I) 

410 :NEXT I 
420 FOR 1= 27 TO N + 26 

A(I) = A(I) - B 
NEXT I 

:B=ABS B 
:T=O 
:FOR 1=27 TO N +26 
:IF T < A(I) LET T = A(I) 

510 :NEXT I 
710 :FOR 1= 1 TO N 

:W=(I-l)*U 
:C=O 
:P=O 

FOR M=l TON 
X=Z+(M-l)*D 
G=WX 

770 C=C+A(M+26)*COS G 
P=P+A(M+26)*SIN G 
NEXT M 

800 :F= v'(PP+CC)*D 
:IF 1=1 LET C = C - NB 

F=D*ABS C 
810 :BEEP 1 

:PRINT U*(I-l) ;"RAD/S" 
:PRINT "AMPL. = ";F 

815 :IF C< >0 LET o =ATN(P/C)* 180i?r 

820 :NEXT I 
:BEEP 3 

PRINT "PHASE = ";0 

:PRINT "END OF RUN" 
:END 



One Stop 
Shopping. 

New CPU Card 
Completes the 
Package. 
Now Tarbell offers a 2-80 S-100 CPU/IO board that 
rounds out its product line. Along with the single or 
double density floppy interface, the 32K memory card 
and the S-100 bus in the cabinet, this new CPU board 
means that Tarbell now offers everything needed to 
build a system. Just add a CRT and printer, and you're 
in business. Tarbell is now your one-stop shopping 
source. 

One of the outstanding features of this new CPU board 
is memory-management hardware that allows dynamic 
mapping of logical to 1 Megabyte of physical memory in 
4K blocks. Moreover, the CPU board is especially 

~The One·Stop Shopp;ng Sew;ce 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 
MP/M is a trademark of Digital Research. 

Circle 116 on Inquiry card. 

designed to make it easier to implement multi-user 
operating systems, such as MP/ MTI. from Digital 
Research. It can run at 2 or 4Mhz, jumper selectable. It 
has two RS-232 Serial Ports (one for printer and one for 
CRT), with full handshaking capability. 

One of its additional important features is a crystal­
controlled programmable timer, which can be used for 
time-of-day clock and multi-tasking operations. 
Programmable priority masked vectored interrupt 
hardware is another useful feature. 

In addition to all the features of the new CPU card, the 
double density floppy interface has DMA which makes 
the multi-tasking operation quite efficient. Also, the 32K 
memory board is static, resulting in a reliable memory. 
The Tarbell System with all three cards can be 
expanded for more memory and thus provides the 
ultimate in flexiblity . 

Now Tarbell has it all. 
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N=ATN(C/D) 
IF D < 0 LET N = N - 'lr 

same line. Since this makes listings a bit difficult to read, I 
prepared listings 1 and 2 with a separate statement on 
each line .• 410 A(O)=MA(O) 

Listing 2: A program for the TRS-80 Pocket Computer that 
computes the time-domain response of a system with a given 
transfer function. The program shown was combined and 
modified from two programs contained in "Noniterative Digital 
Solution of Linear Transfer Functions" by Bryan Finlay 
(December 1979 BYTE, page 144). 

10 :REM "TF: TRANSFER FCN - BYTE DEC 79" 
70 :RADIAN 

:INPUT "CONST.? ";K,"NTERMS NUM.? ";E,"NTERMS 
DEN.?";L 

150 :IF E = 0 GOTO 240 
160 FOR G=27 TO E+26 

0=10+G 
INPUT "RL, NUM.? ";A(G),"IM, NUM.? ";A(O) 

: NEXT G 
240 :IF L = 0 GOTO 330 
250 FOR H=47 TO L+46 

O=lO+H 
INPUT "RL, DEN.? ";A(H),"IM, DEN.? ";A(O) 

: NEXT H 
330 :FOR G= 1 TO L 

:0=66+G 
:Q=76+G 
:A(O) = 1 
:A(Q)=O 
:IF E = 0 GOTO 450 

370 FOR H = 1 TO E 
D=A(26+H)-A(46+G) 
C=A(36+H) -A(56+G) 

380 M=-./(DD+CC) 

A(Q) = N + A(Q) 
: NEXT H 

450 :FOR R= 1 TO L 
:IF R=G GO TO 501 

465 :D=A(46+R)-A(46+G) 
:C = A(56+ R) - A(56 + G) 

470 :M=-./(DD+CC) 
:N = ATN(C/D) 
:IF D<O LET N=N-'lr 

500 :A(66+G)=A(66+G)1M 
:A(76+G) =A(76+ G)-N 

501 :NEXT R 
:NEXT G 

520 :INPUT "T(O)? ";O,"DT? ";5,"N STEPS? ";N 
:T=O+NS 

620 :U=-S 
:FORQ=l TON 
:U=U +S 
:V=O 
:W=O 
:H = 1 + INT((U - O)/S) 

650 FOR G = 1 TO L 
X=A(66+G)*EXP( - UA(46+G» 
Y=A(76+G)- UA(56+G) 
V=V +X*COS Y 
W=W +X*SIN Y 

: NEXT G 
710 :Z=K*-./(VV+WW)*SGNV 

:BEEP 1 
:PRINT "TIME=";U 
:PRINT "RESP. = ";Z 

730 :NEXT Q 

ECHO SERIES™ SPEECH SYNTHESIZERS 
COMPUTERS ARE SPEAKING OUT I 

Now you can add intelligible speech to your computer 
without using vast amounts of memory! The ECHO] [TM 
speech synthesizer for the Apple* is the first of a 
series of synthesizers based on the same technology 
that made the Speak & Spell** a success . 

. The initial operating system allows the creation ' of 
your own vocabulary with phonemes (word sounds) 
while using very little RAM memory (approx. 800 bytes 
+ 20 bytes/word). Enhanced operating systems and 
vocabulary ROMs will be offered as they become 
available. 

The ECHO] [TM comes complete with speaker, instruc­
tion manual, and a disk containing a speech editor, 
sample programs, and a sample vocabulary. Sug­
gested list price is $225. 

See your dealer or contact: tOCC7 STREET ELECTRONICS 
~ CORPORATION 

3152 E. La Palma Ave., Suite C 
Anaheim, CA 92806 (714) 632-9950 

*Trademark of Apple Computer ** Trademark of Texas Instruments 

Circle 117 on Inquiry card. 



Speed up your PET programming with The BASIC How Toolkit makes your programming easier: 
Programm3r's Toolkit~ now only $39.95. FIND locates and displays the BASIC program lines 
Don 't waste valuable programming time if there 's an that contain a specified string, variable or keyword, 
easier way to go, Here it is: The BASIC Programmer's If you were to type FIND A$, 100-500, your PET's screen 
Toolkit, created by Palo Alto ICs, would display all lines between line numbers 
a division of Nestar, The Toolkit is a I 100 and 500 that contain A$. 

set of super programmin9aids de- ncrease RENUMBER renumberstheentire 
slg ne,d to en hance the Writing , de- prog ram cu rrently in you r PET. 
bugging and enhancing of BASIC You can instantly change 

programs for your PET. PEIl IQ all line numbers and all 
The BASIC Program- your S references to those 
mer's Toolkit has two numbers, For instance, 
kilobytes of ROM firm- ™ to start the line numbers 
ware on a single chip , II with 500 instead of 100, 
This extra ROM store lets you avoid Of 95 just use RENUMBER 500. 
loading tapes or giving up valuable HELP is used when your program 
RAM storage, It plugs into a socket stops due to an error, Type HELP, 
inside your PET system, or is mount- and the line on which the error 
ed on a circuit board attached on occurs will be shown, The erroneous 
the side of your PET, depending on portion of the line will be indicated 
which model you own, in reverse video on the screen , 
There are three versions of BASIC, These simple commands, and the other 
and three Toolkit models, If you seven listed on the screen, take 
see ***COMMODORE BASIC*** the drudgery out of program 
when you turn on your PET, it development work , And for a very 
uses model TK-80P If you see low cost. The BASIC Program-
###COMMODORE BASIC###, 
it uses model TK-160, If you see mer's Toolkit costs as little as 
***COMMODORE BASIC 4,0***, $39,95, or at most, $59,95, 
it uses model TK-4,0, Other Get the BASIC Programmer's 
versions of the BASIC Toolkit and find out how quick 
Programmer's Toolkit are and easy program development 
available for PET systems can be, ,See your local PET 
that have been upgraded dealer or send this coupon in 
with additional memory, today, 

NOW-SUPPORTS 
COMMODORE 4.0 BASIC 

ON ALL MODELS, 
INCLUDING 

I""'IET personal 
(:: CDtIlrilodorc r-' COfTlput:.er 

2001S,','u'" 

A Division of Nestar Systems. Incorporated 

THE NEW 8032! 

I want to save 
programming 
time and money, 
Send me The BASIC Programmer's Toolkit that will give 
my PET 10 new and useful commands, 
Fill in the appropriate line below: 

Oty TK-4,0 Toolkit(s) @ $39,95 each 

Oty, TK-160 Toolkit(s) @ $39,95 each 

Oty, ___ TK-80P Toolkit(s) @ $59,95 each 

Want to charge it? Call (415) 493-TOOL, or fill out the 
form below. 

Enclosed is a 0 money order 0 check 

(If charging): 0 Bill VISA 0 Bill Master Card, 

The Toolkil is full y assembled. 
It is not a kit and requ ires no 

specialloo ls to install. 

•............... 

Please include the amount of the Toolkit, plus $2,50 for 
shipping and handling, Please allow 30 days for delivery, 
SATISFACTION GUARANTEED, OR SEND IT BACK 
WITHIN 10 DAYS OF RECEIPT AND PALO ALTO ICs 
WILL REFUND YOUR MONEY. 
SEND TO: 
N ame _________________ ___ 

Address _________________ _ 

City' _________ Stale ____ Zip __ _ 

Pho ne _________________ _ 

Charge Card ___________ Exp , Oale__ MAl L TO: Palo Alto ICs 

Master Card Inlerbank Number __________ _ 

Signature ________________ _ 

A Division of Nestar Systems, Inc, 
430 Sherman Avenue 
Palo Alto, CA 94306 
(415) 493-TOOL Dealer inquiries invited , ....•••••••...........................................•.•.................................•.•.•.................. 

PET'" is a Irademark 01 Co mmodore Business Machines, 'nco The BAS IC Programmer's Toolki l '" is a Irademark 01 Palo A lto ICs, a division 01 Neslar Syslems, Inc, 
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: L[lI':1PlJTA[l~%LS~ . 
••• EVERYTHING FOR YOUR TRS-SOTM ••• 

• TRS-80'· is a trademark of the Radio Shack Division of Tandy Corporation 

,4~ 

~OD-II PROGRAMS 

* All orders processed within 24-Hours * 30-Day money back guarantee on all TRSDOS Software * Add $2.00 for shipping in UPS Areas * Add $3.00 for C.O.D. or NON-UPS Areas * Add $4.00 outside U.S.A., Canada & Mexico * We will match any bonafide advertised price 
in any of the Major Computer Magazines 

A 
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LISTED 
HERE - • 
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R 
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S 
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I 
T 
H 
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S 
0 
0 
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(1) ELECTAIC PENCIL (Michael Shrayer Software) .. 
Complete word processor with extensive edi ting and 
printer formatting features ..... $325 (STANDARD 
TASDOS VEASION) ... S350 (DIABLO, NEC OA OUME 
TASQOS VEASION) . 

~l:g6~~~~L ~~~;:tE, A~~~~~6~~Eg61~~:6~: 
INVOICING AND PAYROLL (~mall Business Systems 
Group) ... an extensive business system for the serious 
user ... can be used one module at a time or as a co­
ordinated system ... $225 ... per module ... $1299 for the 
complete system. 

(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL 
AND PAYROLL (Compumax) ... a complete user ori­
ented business system ... can be used one module at a 
time or as a coordinated system ... $140 per module ... 
$995 for the complete system . 

(4) MOD·II UTILITY PACKAGE (Aacet Computes) .. . 
adds important utilities to TRSDOS ... copy files 
selectively ... faster and more accurate file copying .. 
repair bad directories ... displays sorted directory of 
all files on 1 to 4 disk drives ... SUPERZAP ... change 
disk ID ... and more .. . $150. 

(5) ADVENTURE #1 -#9 (Scott Adams· Adventure 
International) .. . a series of games formally only 
available on the large computers ... your goal is to work 
you r way through a maze of obstacles in order to 
recover a secret treasure or complete a mission ... the 
package in c ludes all 9 Adventures written by Scott 
Adams .. . $99.95. 

(6) GSF (Racet Computers) ... Generalized Subroutine 
Faci lity ... a series of super fast machine language 
utilities that can be ca lled from a BASIC program (no 
machine language knowledge required) ... sorts 1000 
items in under 5 seconds ... allows PEEK and POKE 
statements ... move data blocks ... compress and un­
compress data ... works under TRSDOS ... $50. 

(7) DSM (Aacel Computes) ... Disk Sort Merge ... sorts 
and merges large multiple diskette fil es on a 1 to 4 
drive system ... NOT AN IN MEMORY SO AT ... can 
actually alphabetize (or any other type of sort) 4 disk 
drives worth of data ... sorts one complete disk of 
information in 10 minutes .. . information is provided to 
use DSM with the RS MAILING PROGRAM ... works 
under TASDOS ... S150. 

(8) RSM (Small Systems Software) ... a machine 
language monilor and disassembler ... can be used to 
see and modify memory or disk sec tors ... contains all 
the commands found on the Model-I version plus 
some additional commands for the MOO-II. .. works 
under TASDOS ... $39.95. 

(9) BLINK BASIC LINK FACILITY (Aacet Computes) .. 
Link from one BASIC program to another saving all 
variableS ... chain programs without losing variables 
... $50. 

(10) BASIC CROSS REFERENCE UTILITY (Aacet 
Computes) ... lists all variables and strings used in a 
program (with Ihe line numbers in which they appear) 
... Iisls all GOTO's and GOSUB's (with the line num­
bers in which they appear) ... searches for any specific 
variables or strings (with the l ine number in which 
they appear) ... $50. 

(11) DEVELOPMENT PACKAGE (Aacet Computes) .. . 
SUPERZAP (to see, print or change any byte on a 
diskette} ... Disassembler and MOD-II interface to the 

MICROSOFT EDITOR ASSEMBLER PLUS including t 
uploading services and patches for Disk I/D .. assemble 
directly into memory ... save all or portions o f source 
to disk ... dynamic debug facility (ZBUG) ... entended _ 
editor commands ... $125. t 
(12) HARD/ SOFT DISK SYSTEM (Aacet Computes) ... 
The software essentia l to interface any of the popular 
large hard disk drives ... complete ly compatible with _ 

~Oe~a~;;~~i~T 5~g/~;:(~n~~~r~~~)~: : Jil:~~~~~x~~n~~ 1 
able to handle thousands of file5 .. . $400. 

(13) CAMEO HARD DISK DRIVE CONTROLLER.. 
coming soon (November 1?) -

(14) HARD DISK DRIVES ... coming soon (Nov. 1?) . 1 
(15) H & E COMPUTRONICS, INC. SHARE·A· 
PROGRAM DISKETTE #1...works under TASDOS .. . a 
col lec tion of programs written by MOO-II owners ... -
programs include data base management ... a word t 
processor ... mail system ... mortgage ca lcul ations .. . 
checkbook register ... and many others ... $8 (add $3 
postage outside of the United States, Canada and 
Mexico) ... FREE if you send us a diskette containing -I 
a program that can be added to the SHARE-A-PRO­
GAAM DISKETTE. 

(16) WABASH CERTIFIED DISKETTES ... $39.95 (per 
box of 10). _ 

(17) FLIP SORT DISKETTE STORAGE TRAY ... Stores t 
50 diskettes ... comes complete with index-dividers, lilt 
plates and adjustable spacing ... $44.95. 

~~~I~:t~~~E~~gN~~ · ~~~A~sc~nts~f+f~+~ct . -t 
MATH ... GAMBLlNG ... GAMES ... includes 125 page 
manual and 2 diskettes ... $99.95. 

~~~~r~~~I~~e~N~~~yl00c1g~,."~oet'~~ ~~~~tSS -
BOOKKEEPING SYSTEM ... STOCK CALCULA· 1 
TIONS ... C HE CKBOOK MAINTENANCE ... AC · 
COUNTS AECEIVABLE ... ACCOUNTS PAYABLE ... 
includes 125 page manual and two diskettes ... $149.95. _ 

(20) EDITOR ASSEMBLER (Galactic Software Ltd .)... 1 
the first user oriented Editor Assembler fo r the 
MODEL II and was designed to utilize all the features 
o f the MODEL II. It includes innovative features for 
ease of coding and debugging and complete docu- -
mentation (over 120 pages) ... works under TRSDOS 1 
... $229.00. 

(21) BASIC COMPILER (Microsoft) ... changes your 

~~~~~:~~oX~Ca::;i~~n~~ ~~ghtii~e~~~~~~~e ... inc reases -

1 (22) MAIL/FILE SYSTEM Irom Galactic Soltware Ltd . 
stores 2.500 names per disk . No sorting time is 
required since the file is automatically sorted by first 
and last name plus Zip Code on input. Retrieve by any 
combination of 19 user codes. Supports an 11 digit 
alphanumerica Zip. Supports a message line. Comes 
complete with user-oriented documentation (100-
page manual) . Allows for company name and individ­
ual of a company and complete phone number (and 
extension) .. . works under TRSDOS ... $199.00 

(23) INCOME TAX PAC ... Professional income tax 
package ... most forms and schedules ... output to video 
or line printer ... automatic memory storage o f all 
information ... data can be loaded from diskette. 
changed and edited ... built in errorchecking ... $199.95. 

-1 -1 -
(24) COMPUTER GAMES (SBSG) ... Mean Checker 1 
Machine, Star-Trek III , Concentration, Treas ureHunt. -

........................................................ B.an.c. o.,.D.0.9.S.t.a.r.A.dv. e.n.tu.r.e •...• $.74 • .• 95 ............... 1 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

~ HOUR . . ' 24 ORDER 
LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

-
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(1) CP/ M (lifeboat Associates) ..... an alternative 
operating system for the MOD-II that allows MOD-II 
owners to use any of the hundreds of programs 
avai lable under CP/M ... $170. 

(2) CP/ M HANDBOOK ... (Sybex) ... a step·by·step 
guide to CP/ M ... takes the reader through each of the 
CP/M commands ... numberous sample programs .. 
practical hints ... reference tables ... $13.95. 

(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL, 
AND PAYROLL (Peachtree Software) ... requires CP/ M 
and MICROSOFT BASIC ... professional business 
systems ... turn key operation ... can be used as single 
modules or as a coordinated system ... $500 per 
module ... S2500 for the complete system. 

(4) WORD-STAR ... The ultimate word p rocessor ... a 
menu driven word processing system that can be used 
with any printer. All standard word processing 
commands are included ... plus many unique com­
mands only found on WORD STAR ... requires CP/M 
. .. $495. 

(5) MAIL LIST MERGE ... An add on package that 
allows the user to send form letters (created on 
WORD-STAR) to any compiled mailing list (using any 
CP/ M based MAIL program such as the PEACHTREE 
MAIL PAOGAAM) ... requires CP/ M, WOAD STAA and 
andy CP/ M based mail program ... $150. 

(6) SELECTOR III (Micro·Ap) ... complete data 
management system .. . user defined fields and codes ... 
manages any list defined by the user .. . includes 
additional modules for simplified inventory control, 
accounts receivable and accounts payable ... requires 
CBASIC-2 ... S295. 

(7) SELECTOR IV (Micro·Ap) ... the ultimate data 
management system .. . all features use the SELECTOR 
III plus ... data fil e format conversionS ... fulI page repon 
formatter ... computations ... global search and replace 
... hard disk compatible .. . dataltext merging ... S5S0. 

(8) GLECTOR (Micro·Ap) ... add on pac kage to the 
SELECTOR ... general ledger that allows the user to 
define a customized chart o f accoun ls ... S350. 

(9) CBASIC-2 ... a non-inteloBctive BAStC used for 
many programs that run under CP/ M ... allows user to 
make more efficient use of disk files ... eliminates the 
use of most line number references ... require on such 
programs as the SELECTOR ... $t20 . 
(10) MICROSOFT BASIC ... an enhanced version of the 
MICROSOFT BASIC lound on TRSDOS ... adds 
commands such as chainjn~ (allows the user to LOAD 
and RUN a new program WIthout losing the variables 
currently in memory) .. . long variable length file 
records, WHILE/WEND and otherS ... can be used with 
the BASIC COMPILEA to speed up programs (3-10 
limes faster execution) .. . S325. 

(11) MASTER TAX (CPAids) ... professional tax 
preparation program ... prepares schedules, A. B. C. D . 
E, F, G, A/ AP, SE, TC, ES and forms 2106, 2 t 19, 2210, 
3468, 3903, 2441, 4625, 4726, 4797, 4972, 5695 and 
6521 . Printing can be on readily available pre-printed 
continuous forms, on overlays, or on computer 
generated lAS approved forms. Maintains clint history 
files ... interactive with CP/Aids General Ledger ... S995. 

(12) GENERAL LEDGER II (CPAids) ... designed for 
CPA'S ... stores complete 12 month detailed history o f 
tran sac tions ... generates financial statement s, 
depreciation , loan amortizations, journals. trial 
balances, statements of changes in financial position, 
and compila tion letters ... includes payroll system with 
automating posting to general ledgers ... prints 
payroll register, W2's and payroll checks ... S450. 

(13) ELECTRIC PENCIL (Michael Shrayer Software) 
... Complete word processor with extensive editing 
and printer formatting fealures ... $275 (Standard 
.printer version) .. . S300 (DIABLO. NEC or QUME 
version) . 

(14) BASIC COMPILER (Microsolt) ... changes you r 
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Languages Forum 

A Bug in BASIC 
W D Maurer, Dept of Electrical Engineering and 
Computer Science, The George Washington University, 
Washington DC 20052 

The purpose of this article is to describe and analyze a 
particular bug that is common to a number of BASIC sys­
tems for microcomputers. Specifically, of fifteen micro­
computers surveyed, four of them had this particular bug 
in their BASIC, nine of them did not, and the remaining 
two had the bug in one version of their BASIC but not in 
the other. The bug is illustrated by a simple BASIC pro­
gram that runs properly on the systems that do not have 
the bug and encounters a run-time error on systems that 
do have it. By comparing the program inputs that cause 
erroneous behavior with those that do not, the cause of 
the bug is traced, and two possible corrections are sug­
gested. One of these is quite elegant and results in almost 
no change in running time or space requirements. It is, of 
course, rather common for programmers to accuse either 
the hardware or the system software of being at fault 
when their programs have bugs. The analysis here may 
serve as an example of a valid isolation technique of a 
bug's source in system software. 

The program illustrating the bug is shown in listing 1. 
It accepts some numbers from the keyboard, checks for 
the presence of the number 0, and checks for duplica­
tions. Sample inputs and outputs are shown in listing 2. 
Of the six test cases in listing 2 on page 190, only Test IV 
and Test VI cause problems; both correct and erroneous 
behavior are shown. Table 1 gives the names of the 
microcomputer systems and their respective behavior. 

There are no easy explanations for the presence of this 
bug. As should be evident from table 1 on page 194, 
many of the lowest-priced systems are free from the bug, 

Listing 1: A BASIC program that sometimes causes a NEXT 
WITHOUT FOR error. 
10 DIM T(lOO) 
20 PRINT "HOW MANY NUMBERS?" 
30 INPUT N 
40 PRINT "INPUT ";N;" NUMBERS" 
50 FOR C = 1 TO N 
60 INPUT T(C) 
70 NEXT C 
80 FOR C = 1 TO N 
90 IF T(C) = 0 THEN 130 
100 NEXT C 
110 PRINT "ZERO IS NOT PRESENT" 
120 GOTO 140 
130 PRINT "ZERO IS PRESENT" 
140 FOR R = 1 TO N - 1 
150 FOR C=R+l TO N 
160 IF T(R)=T(C) THEN 210 
170 NEXT C 
180 NEXT R 
190 PRINT "NO DUPLICATIONS" 
200 GOTO 220 
210 PRINT "T(";R;") = T(";C;")" 
220 END 
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as are many of the highest-priced systems. A large pro­
portion of the BASIC systems surveyed, with and with­
out the bug, were produced by a single software supplier; 
other systems, with and without the bug, were not. We 
draw no general conclusions about the general relative 
suitability of the various systems; many of the systems 
that exhibit the bug have numerous advantages when 
compared to systems that do not have it. 

As we shall see, there are various ways to circumvent 
the bug. That is, we can rewrite the program so that it 
still does the same thing as before, without encountering 
the bug, and we can also do this in a variety of ways. 
This, however, does not change the fact that there is a 
bug. We have the incontrovertible evidence of a simple 
program that clearly ought to run, that does run on nine 
microcomputer systems, and does not run on another 
four systems. 

The bug has to do with FOR ... NEXT loops in which 
there are abnormal exits. Many programmers are still 
under the erroneous impression that this is illegal-that 
you are not supposed to jump out of a FOR loop. On the 
contrary, it is illegal to jump into such a loop. Abnormal 
exits from loops are absolutely necessary in programming 
for such tasks as searching (as illustrated here), error 
exits, and, in general, the treatment of special cases. 

Let us now analyze the bug. It is clear from listing 2 
that the problem arises at statement 180. The error 
message, NEXT WITHOUT FOR ERROR IN 180, means 
that there is a NEXT statement (180 NEXT R) that does 
not have a corresponding FOR statement. But this is 
clearly false; there is a corresponding FOR statement (140 
FOR R=l TO N-1). 

Is the problem the expression N -1 in statement 140? If 
statement 140 is changed to 140 Z=N-1 and 145 FOR 
R=l TO Z, the bug is still there. So this is not the prob-
lem. -

Can we ever get to statement 180 without encountering 
the bug? If we look at Test I, we see the message NO 
DUPLICATIONS. Clearly this was printed at statement 
190, and there are no jumps to 190 in the program, so the 
only way to get to 190 is through 180. Thus, in Test I, the 
computer got through statement 180 with no problems. 

How did we get to statement 180? There are no jumps 
to 180 in the program either; so we must have gotten 
there from 170 NEXT C. Could this have caused the 
problem? Since the problem is that the system thought it 
was not in a loop when it got to statement 180, we now 
consider the possibility that the system thought it was 
coming out of an outermost loop at 170 NEXT C. 

Could the system have thought it was coming out of 
one of the earlier loops? The FOR statement correspond­
ing to 170 NEXT C is 150 FOR C = R + 1 TO N. But there 
are two earlier FOR loops that use C, one starting at 50 
and the other starting at 80. Could this be the source of 
the confusion? 

If so, it was probably the loop starting at 80 that 
caused the problem. The loop starting at 50 is completely 
self-contained, but the loop starting at 80 has an abnor­
mal exit: 90 IF T(C)=O THEN 130. Here is our hypothe-
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Listing 2: Test runs of the program in listing 1. Test IV and Test VI can each return two sets of behavior, one for versions of BASIC 
that correctly execute the program and one for versions of BASIC that do not. 

jRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
?6 
?7 
?8 
?1O 
?12 
ZERO IS NOT PRESENT 
NO DUPLICATIONS 

jRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
74 
?7 
?2 
?4 
?10 
ZERO IS NOT PRESENT 
T(1)=T(4) 

jRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
?3 
?7 
?9 
723 
?9 
ZERO IS NOT PRESENT 
T(3) =T(5) 

> RUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
?4 
70 
?7 
?12 
?6 
ZERO IS PRESENT 
NO DUPLICATIONS 

Test I 

Test II 

Test III 

Test IV (correct) 

sis: when this abnormal exit was taken, the system did 
not realize that it was not in a loop any more. Then, 
when it came to 170, it thought that it was finally coming 
out of the loop that started at 80. Since this loop was an 
outermost loop, the system thought that it was no longer 
in any loops at all. Under these conditions (if they ex­
isted), a NEXT statement, such as the one at 180, would 
truly be an error. 

This hypothesis is certainly plausible, but it has to be 
checked. Specifically, does it account for the fact that 
Tests I and III worked, while Tests IV and VI did not? In 
Tests I and III, we print ZERO IS NOT PRESENT. This 
was done at 110, and it is not too hard to see that in this 
case the abnormal exit is not taken; we never jump from 
90 to 130. In Tests IV and VI, we print ZERO IS PRE­
SENT, and under those conditions we do jump from 90 to 
130. This behavior is consistent with our hypothesis. 

Why did Test V work1 The message T(1)=T(4) is 
printed by Test V. Looking at statement 210, we can see 

190 January 1981 © BYTE Publications Inc 

jRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
72 
?6 
?8 
?2 
?O 
ZERO IS PRESENT 
T(1)=T(4) 

> RUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
?7 
?O 
?24 
?1 
724 
ZERO IS PRESENT 
T(3)=T(5) 

jRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
?4 
?O 
?7 
?12 
?6 
ZERO IS PRESENT 
?NEXT WITHOUT FOR ERROR IN 180 

jRUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
?7 
?O 
724 
?1 
?24 
ZERO IS PRESENT 
?NEXT WITHOUT FOR ERROR IN 180 

Test V 

Test VI (correct) 

Test IV (erroneous) 

Test VI (erroneous) 

that we must have had R=1. Looking at statement 140, 
we can see that we must have been in the first iteration of 
that loop (since R=l) and that we made an abnormal exit 
from 160 to 210. Thus 180 was never executed. Again this 
behavior is consistent with our hypothesis. 

What happens if we change C to D in the earlier loop? 
If we go back to statements 80,90, and 100, and change C 
to 0 throughout these statements, the bug disappears. If 
we change C to D throughout the loop at statements SO, 
60, and 70 (and leave 80, 90, and 100 without change), 
the bug does not disappear. This tells us two things. First, 
the bug has nothing to do with the loop at 50,60, and 70 
(again consistent with our hypothesis) . Second, the bug 
definitely does have something to do with variable 
names. The confusion is between FOR C at 80 and FORe 
at 150, and the confusion goes away if one of these is 
changed to FOR 0 and if other corresponding changes 
are made . 

What happens if we change the earlier loop so that 
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do once they're on it is the 
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Without th is control , 
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data and do what they li ke. 
A frightening prospect 
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And multi-users 
can multiply the problem. 

But with the Logon , 
Password and Privilege 
Level features of Multi-User 
OASIS , a system manager 
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which programs and files 
may be accessed-
and for what purpose . 

Security is further 
enhanced by User 
Accounting-a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features . 
OAS IS has them . 

EFFI(IENCY: 
RE-ENTRANT BASI( 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC m'akes it practi cal. 
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Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 

memory is needed . Even 
if you have more than 64K, 
your pay-off is cost saving 
and more effi c ient use 
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Multi-User OASIS supports 
as many as 16 terminals 
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And there's our BASIC­
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debugger all in one. 
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Still more : Editor; Hard 
& Floppy Disk Support; 
Keyed (I SAM) , Direct & 
Sequential Files ; Mail-Box; 
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all from OASIS. 

Our documentation is 
recognized as some of the 
best , most extensive , in the 
industry. And , of course , 
there's plenty of 
application software. 

Put it all together and it's 
easy to see why the real 
pros like OAS IS. Join them. 
Send your order today. 
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vised, and expanded, this Is a book for every 
systems programmer, systems designer, 
computer scientist, and application specialist 
who wants to know more about microcomputer 
hardware, software, and design. 
787/026 Pub Pr., $21 .95 Club Pr., $17.75 

BE SURE 10 CONSIDER THESE IMPORTANT TITLES AS WELL-
16 BIT MICROPROCESSOR ARCHITICTURE, 

By T. Dollhoff 
582003-X PUb. Pr., 524.95 Club Pr., 519.95 

INFORMATION RETRIEVAL SVSTEMS: 
Cherecterlstlcs, Testing end Iveluetlon, 
2/e, By F. W. Lancasler 
582000-5 Pub. Pr., $22.95 Club Pr., 517.95 

MICROPROCESSORS ARCHITECTURE AND 
PROGRAMMING, By W. F. Leahy 
784/612 Pub. Pr., $24.50 Ctub Pr., $18.50 

DATA BASE COMPUTERS, By O. H. Bray & H. A. 
Freeman 
582042-0 Pub. Pr., 519.95 Club Pr., $16.95 

ELECTRONICS DICTIONARV. By J . Markus 
404/ 313 Pub. Pr., $24.50 Club Pr., $19.50 

SOFTWARI PSVCHOLOGV, Humen Fectors In 
Computer and Information Systems. By B. 
Shnelderman 
7891797 Pub. Pr., $24.95 Club Pr., $18.95 

ANALOG SVSTEMS FOR MICROPROCESSORS 
AND MINICOMPUTIRS. By P. H. Garrell 
786/496 PUb. Pr., $18.95 Club Pr., $14.95 

HANDBOOK OF MICROCIRCUIT DESIGN AND 
APPLICATION, By D. F. Sioul & M. Kaufman 
617/961 Pub. Pr., $34.50 Club Pr., $25.50 

MICROPROCESSORS/MICROCOMPUTERS 
SVSTEM DESIGN. By Texas Inslruments, Inc. 
637/58X PUb. Pr., $24.50 Ctub Pr., $19.50 

DATA BASE DESIGN. By G. Wiederhold 
701 / 30X Pub. Pr., $25.95 Ctub Pr., $19.95 

AUTOMATIC DATA PROCESSING 
HANDBOOK. Edited by The Diebold Group. 
976 pp., 269/1/us. Written by' a staff of interna­
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software engineering. It provides an inte­
grated treatment of the .true foundations of ef­
fective project mana\lement and also serves 
as a dependable gUide for designing better 
programs, implementing them more efficiently, 
and protecting them from theft or misuse. 
78&'367 Pub Pr., $27.50 Club Pr., $19.95 

THE GIANT HANDBOOK OF COM· 
PUTER PROJECTS By the Editors of 73 
Magazine. 504 pp., 217 iffus. This book shows 
you how to build computer equipment from 
scratch - either as a hobby in itself or as part 
of another interest such as amateur radio or 
electronics. The book starts with the funda­
mental and then covers such projects as com­
puter games, a bionic clock, a computer­
controlled thermometer, and much more. 
582012·9 Pub Pr. , $15.95 Club Pr., $13.50 

PRINTED CIRCUITS HANDBOOK. 
Edited by C. F. Coombs, Jr. 2nd Ed., 634 pp., 
595 iIIus. Covering the subject of printed cir· 
cuits from the design's Idea to final accep· 
tance, this enormously well·received work in· 
cludes double· sided plated boards through 
printed boards and also the ma/'or variations 
sucn as multilayer and flexible c rcults . 
126/089 Pub Pr., $32.50 Club Pr., $24.50 

ELECTRONICS ENGINEERS' HAND. 
BOOK. Editor in Chief, D. G. Fink. 2,104 pp., 
2026 /l/us. Brings together in one Instant· 
reference volume the essential principles, 
data, and design information known today on 
the components, circuits, equipment, and sys· 
tems of all the various specialttes that make up 
modern electronics. 
2091804 Pub. Pr., $57.50 Club Pr., $40.50 

PRINCIPLES OF INTERACTIVE COM· 
PUTER GRAPHICS. By William M. New· 
man and Robert Sproull. 2nd Ed., 544 pp., 
iIIus. Now in a revised , updated Second Edl· 
tion, this is a volume that has long been THE 
standard source of information for designers I 
4631387 Pub Pr., $26.95 Club Pr., $20.95 

BIT·SLICE MICROPROCESSOR DE· 
SIGN. By John Mick and Jim Brick. 398 pp. All 
in one place-the crucial information you 've 
been needing about the 2900 family of bit-slice 
microprocessor components. This remarkable 
"first " designs right before your eyes not just 
one but two complete 16-bit machines! 
417/814 PUb . Pr .. $18.50 Club Pr., $14.50 

MICROPROCESSOR INTERFACING 
TECHNIQUES. By Rodney Zaks and Austin 
Lesea. 3rd Ed. , 456 pp., With 405 iI/us ., dia· 
warns, and tables. With the availability of LSI 
Interface chips and the easy-to-follow 
guidelines in thiS text, designing an entire sys­
tem can be almost Simple! The book includes 
input/output techniques for communicating 
with the external world ... a survey of the latest 
interface chips . . . guidelines to Interface the 
CPU to major peripherals . .. a detailed case 
study of real 32·channel multiplexer ... tools 
for troubleshooting microprocessor systems 
... and much more! 
582050·1 Pub Pr., $25.00 Club Pr., $19.95 



and GET ONE FREE (value$ up to S60.00) 

COMPUTER PROFESSIONALS' BOOK CLUB 
MICROCOMPUTER INTERFACING By 
Bruce Artwick, 352pp., 117 iIIus. In this up-to­
date, complete design guide you 'll find the de­
tailed descriptions and explanations neces­
sary to enable you to seect, build, and inter­
lace microcomPuter systems to virtually all 
applications. Advanced interface devices and 
melhods are thoroughly examined and illus­
trated , with-emphasis on design procedures, 
optimization , performance, and reliability. 
78!V436 Pub Pr" $21.95 Club Pr., $16.95 

PROGRAMMING THE 6502 By Rodney 
Zaks, 2nd Ed., 388 pp. , iI/us ., softbound. A 
"must" reference work in its original edition , 
this second edition has been increased by al­
most 100 pages, with material added to the 
introductory chapter and to the chapter con­
taining advanced information on data struc­
tures. Formulas, diagrams, tables, and practi­
cal examples on almost every pate make its 
contents easy to grasp- and a solid refresher 
for computer professionals who wish to 
double-check basics or any specific 6502 fea­
tures. 
582048-X Pub Pr" $12.95 Club Pr., $10.95 

ELECTRONIC GAMES, Design, Pro. 
grammlng and Tl'oubleshootlng. By W. 
H. Buchsbaum and R. Mauro. 335 pp., 338 
iIIus. Information you need to deSign, program, 
and troubleshoot electronic games is right 
here in this widely popular hands-on guide. 
0871210 Pub. Pr" $21.50 Club Pr" 516.50 

PROGRAMMING THE zao By Rodney 
Zaks . 624 pp., with diagrams. tables, and 
exercises. Whether you are already familiar 
with programming or have never programmed 
at all , you'll gain a firm understanding of the 
Z80 with this book. It describes all concepts in 
simple yet precise terms- building progres­
sively towards more complex techniques . 
582049-8 Pub Pr., $14 .95 Club Pr., $12 .70 

COMPUTER DICTIONARY AND HAND· 
BOOK. By Charles and Robert SippI. 624 pp., 
iIIus . This handy reference/ guide defines and 
explains a wide range of computer proce­
dures , products , problems , and applications. 
Appendi xes provide a "state-of-the art" guide 
to essential computer concepts. 
582079-X PUb . Pr. , 529.95 Club Pr., $24.95 

MICROPROCESSOR PROGRAMMING 
AND SOFTWARE DEVELOPMENT By 
F.G. Duncan. 320 pp., with diagrams, tables, 
and index. For the experienced professional 
who's a newcomer to microprocessors ... this 
is the introduction to microprocessor pro­
gramming you've been hoping for! One careful 
step at a time, the author tracks through his 
subject with thoroughness and clarity. The de­
tailed discussion is based on four widely used 
processors-the Motorola 6800, Intel 8080 
and 8085, and Zilog Z80. 
582069-2 Pub Pr., $28,00 Club Pr., $21.50 

SOFTWARE DEBUGGING FOR MICRO. 
COMPUTERS. By Robert C. Bruce. 351 pp., 
iI/us. In jargon free language, the author takes 
you throug"h fundamental methods for finding 
errors, glitches, and faults in programs 
goes on to more complex techniques for track ­
ing down and exterminating program bugs . 
and then combines these techniques into a 
complete debugging plan for finding and cor­
recting errors in large, segmented programs . 
582075-7 Pub Pr., $18.95 Club Pr., $14.25 

MICROPROCESSOR 
APPLICATIONS MANUAL. By Motorola 
Semiconductor Products, Inc. 720 pp., iIIus., 
8V2X 11 format. With nuts-and-bolts practical­
ity, this manual by the Motorola people (who 
should know) gives you detailed applications 
information on microprocessors and assumes 
no prior knowledge on your part about MPUs. 
43fV278 Pub Pr., $42.50 Club Pr., $29.50 

ENCYCLOPEDIA OF COMPUTER SCI· 
ENCE. Edited by Anthony Ralston and C. L. 
Meek. 1,500 pp" 60 iIIus., 100 charts, 7 x 10 
format. This first and only in-depth coverall.e of 
the entire field of computer science in a Single 
volume is comprehensive and completely up 
to date. 
769/01X Pub Pr., $60.00 Club Pr., $39.95 

PROGRAMMING LANGUAGES. By Allen 
B. Tucker, Jr. 439 pp., iIIus. Gives you not only 
the prinCiples of design but the applications of 
six major programming languages. Shows you 
their strengths and weaknesses in solving var­
ious representative "benchmark" problems. 
6541158 PUb . Pr., $23.95 Club Pr., $16.95 

PERSONAL COMPUTING: Hardware 
and Software Basics ELECTRONIC 
BOOK SERIES. 224 pp., 175 iI/us ., outsized 
8V2 x 11 format Gives you comprehensive 
guidance to the present state of the art in per­
sonal computers-an overall survey of the 
technology, and methods available to perform 
various tasks, facts about the work others are 
doing-and just how they are doing it. 
191/ 514 PUb , Pr., 519.50 Club Pr" $15.50 

Choose anyone of these books at the special club discount, and 
select any other as your gift Free of Charge when you emoll 

Why YOU should join now! 
• BEST BOOKS IN YOUR FIELD-Books are selected from a wide 
range of publishers by expert editors and consultants to give you 
continuing access to the latest books in your field. 

• BIG SAVINGS-Build your library and save money too! We guaran­
tee savings of at least 15% off publishers' list prices on every book. 
Usually 20%, 25 % or even higher! 

• BONUS BOOKS - You will immediately begin to participate 
in our Bonus Book Plan that allows you savings between 
70-80 % off the publisher's price of many books. 

• CONVENIENCE-14 times a year you receive th e Club Bulletin 
FREE, fully describing the Main Selection and alternate selections, 
together with a dated reply card. If you want the Main Selection, you 
simply do nothing-it will be shipped automatically, If you want an 
alternate selection-or no book at all-you simply indicate i,t on the 
regular reply card and return it by the date specified, You will have at 
least 10 days to decide, If, because of late mail delivery of the Bulletin 
you should receive a book you do not want, just return it at the Club's 
expense. 

As a Club member, you agree only to the purchase of four books 
(including your first selection) over a two-year period . 

r---------------------, 
Computer Professionals' Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 
Please enroll me os a member ond send melhe Iwo books indicaled, b,lI,ng me lor my firsl 
selecti"" only ollhe discounled member's price. plus locol lox. poslage and handhng If 
nal salisfied. I may relurn Ihe books'wilhin 10 days and my membership Will be canceled I 
agree to purchase a minimum of 3 oddrtional books during Ihe nexl 2 years as oulhned 
under lhe club ptan described in Ihis ad. Membership in Ihe cl ub,s conlmuous bul 
cancellabte by me any lime oller Ihe tour book purchase reQuiremenl has been fulfilled 

Wrile Code 1/ of Wrile Code 1/ of 
FREE selection here FIRST selecl 'on here 

~--------~II ~ ________ ~ 
Orders from oulside Ihe U.S. musl be prepoid wilh inlernallonal money orders ,n U.S 
dollars. 
Chorge my [:J VISA 0 MASTER CHARGE· Exp. Dole 

Credil Card 1/ ________ ·MC Bonk 1/ 

Signalure 
Nome ______________________ _ 

Address _____________________ _ 

Cily. Siote. Zip ____________________ _ 

Corporate Affitlatian __________________ _ 

This order subject to acceplanee by McGraw-Hitl. Alt prices sub)ecl 10 change w,lhoul 
nolice. Offer good only 10 new members. A poslage and handting charge IS added 10 all 

L~=~ _______________ ~~~~ 
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I SAVE! I 
I SAVE! I 

: SAVE! I 
I WITH DSCJS I 
I 100 10 CLUB I 

• YOU CAN BUY HARDWARE, 

I SOFTWARE, AND SUPPLIES AT I 
10% ABOVE WHOLESALE * 

I MINIMUM ORDER - $100.00 PERCENTAGE MAY VARY SLIGHTL Y I 
• EXAMPLES 

I 
Superbrain 64K $2500.00 I 
NEC 5510 2500.00 
Centronics 730·1 616.00 

I 
40 TK Disk Drives I 

(TRS·80 Camp.) 310.00 

77 TK Disk Drives 

I 
(TRS·80 Camp.) 

Star Modem 
Magic Wand· WP Software 250.00 5·1/4" Diskettes 

475.00 I 
140.00 

24.00 I 
116 K Memory Kits 42.00 (Box of 10) 

• JOIN NOW: $15.00 ANNUAL 

I MEMBERSHIP FEE ENTITLES YOU TO 
THE FOLLOWING: I 

I 
I 
I 

• $10 Credit Toward 1st Purchase I 
• Catalog of Prod ucis 
• Hotline for Orders & Inquires 

• Membership Number to Speed I 
Delivery 

.TERMS - Prepayment Master 
Charge & Visa Add 4% Handling I 
-Cash. Certified Check, M.O. 
Shipments FOB Phila., PA 

I . WARRANTI ES - All Equipment Carries Manufacturers Warranty I 
And Will Be Serviced By Their Manufacturer Or 

Their Representative 

I · LIMITED QUANTITY ON SOME ITEMS. I 
•••••••••••••••••••••••••••••••• 

I · DISK SUPPLY CO. 641 W. ST. ANDREWS MEDIA, PA : I 
: I WANT TO JOIN NOW. 19063 

• PLEASE SEND MEMBERSHIP PACKAGE. 

I~ NAME I 
I ·SIGNATURE I 

:STREET ______________________________ ___ 

I : CITY STATE -- ZIP I 
: ENCLOSED IS MY 0 CHECK 0 MONEY ORDER 

I : CHARGE DMC 0 VISA I 
: ACCT. NO. ____________________________ ___ 

• EXP I RAT I ON DATE ______ ---::--____________ _ 

II······························· I 
DISK SUPPLY CO. 1641 W. ST. ANDREWS MEDIA, PA 19063 :s::: I 

_ PHONE 215-461-5437 . ... .. _ .. _----_ .. 
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Languages Forum ______ _ 

System Bug? 

Alpha Micro (interpreter) no 
Alpha Micro (compiler) no 
APPLE (Integer BASIC) no 
APPLE (Applesoft BASIC) yes 
Archives (MBASIC) yes 
Atari BOO and 400 yes 
Commodore PET yes 
Cromemco no 
Heath H·11A no 
Hewlett·Packard HP·B5 no 
IMSAI VDp·80 no 
North Star Horizon no 
Ohio Scientific Challenger 1 P yes 
Radio Shack TRS·80 Model I (Level I BASIC) no 
Radio Shack TRS·BO Model I (Level II BASIC) yes 
Radio Shack Model II no 
Texas Instruments 99/4 no 
Vector Graphics (MBASIC 5) no 

Table 1: A list of computer systems' running versions of 
BASIC that do and do not run correctly due to a bug in their 
handling of the FOR .. . NEXT loop. The systems listed here 
were tested on November 12 and 13, 1980, 

there is no FOR statement7 This can be done by simply 
changing 80 to C = 1 and then replacing 100 by two 
statements: 100 C=C+1 and 105 IF C< =N THEN 90. If 
this is done, even though the same variable name C is still 
used in two places, the bug disappears. This is further 
evidence for our hypothesis, because now there is no con­
fusion about which FOR statement corresponds to the 
NEXT statement where the bug appears. 

The above changes illustrate ways of working around 
the bug. If you have a FOR loop with an abnormal exit, 
you will never find the bug if that particular FOR loop 
has a uniquely named loop-index variable. That is, if it 
ends with NEXT a, then nowhere else in the program 
should there be a statement NEXT a with the same a. 

Now let us dig a little deeper. At statement 90, the exit 
goes to 130, while the loop involves only statements 80, 
90, and 100. Why can't some of our BASIC systems tell 
that the exit at 90 is an abnormal exit? Presumably 
because they have no information whatsoever as to 
where loops start and end. Why would this be the case? 
There is a plausible explanation having to do with the 
relationship between the BASIC interpreter and its 
editor. 

Many of the BASIC systems that exhibit the bug have a 
very close coupling between running and editing a BASIC 
program. The two activities, in fact, can be carried on 
alternately with very little internal data processing to ac­
company the switch-over from running to editing or from 
editing to running. Simple editing, however, may pro­
duce far-reaching changes in the loop structure of a pro­
gram. Adding or deleting a single FOR or NEXT state­
ment can cause the pairing of other FOR and NEXT state­
ments to be changed, even though they are widely 
separated from the added or deleted statement. There­
fore, the decision must have been made not to keep 
FOR ... NEXT pairing information at run time, with the 
hope that it would never really be needed. As we can see, 
Murphy's law is applied in this case with a vengeance. 

Let us now examine the bug technically in terms of 
stacking considerations. This will also suggest methods of 
fixing the bug . 



A Micro'computer 
for everyone at 

a Micro Price 
The lMicroficii - a new generation of 

i~t~j.J.~; i~ :;, . , ~~~, ,,,.... miniature computers 
·\~~~1~:.::·,:'::::". A COMPLETE COMPUTER 

.~ t~~"";'l""""" ~ ,. for $149.00 for 1 K Kit 

The unique 
and valuable 
components of the MicroAce 

The MicroAce is not just another personal 
computer. Ouite apart from its exceptiona lly low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single-key entry. 

• Unique syntax check. Only lines with correc t 
syn tax are accepted into programs. A cursor 
identifies errors immediately . This prevents 
en try of long and complicated programs with 
faults only discovered when you try to run 
them. 

• Excellent string -handling capability -- takes up 
to 26 string variables of any length '- All strings 
can undergo all relational tests (e.g . 
comparison I . The MicroAce also has string 
input to request a line of tex t when 
necessary. Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays. 
• FOR / NEXT loops nested up 26. 
• Variable names of any length . 
• BASIC language also handles full Boolean 

arithmetic, conditional expressions, etc. 
• Exceptionally powerful edit facilities, allows 

modification of existing program lines. 
• Randomise function, useful for games and 

secret codes, as well as more serious 
applications 

• Timer under program control. 

• PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine (anguage sub-routine. 

• High-reso(ution graphics with 22 standard 
graphic symbols . 

• All cha racters printable in reverse under 
program control. 

• Lines of unlimited length. 

'Excellent value' indeed! 
For jusl $149.00 (inc luding handling charge) you 

get everything you need to build a personal 
computer at home.. PCB, with IC sockets for all 
ICs; case; leads for direc t connection to a cassette 
recorder and television (black and white or color) ; 
everythin g! 

Yet the MicroAce really is a complete, powerful, 
full -facilit y computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC , and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine tipped soldering iron . It 
immediately proves what a good job you've done: 
connec t it to your TV ... link it to the mains adaptor 
... and you're ready to go . 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design : the whole sys tem is packed on 
to few er, newer, more powerfu l and advanced LSI 
chips . A single SUPER ROM, for instance, contains 
the BASIC interpreter, the cha racter set, operating 
system, and monitor. And the MicroAce 1 K byte 

Post and Packing FR EE 
(Add 6% Tax for Shipments inside California) 

RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 

typi cally storing 100 lines of BASIC. (Key words 
occupy only a single byte. I 

The display shows 32 characters by 24 lines. 
And Benchmark tests show that the MicroAce is 

faster than all other personal computers_ 
No other personal computer offers this unique 

combination of high capability and low price . 

The MicroAce teach-yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you -don't worry . They' re all explained in the 
specially-written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
programs. (Available separately-purchase price 
refunded if you buy a MicroAce later. I 
A hardware manual is also included with every kit. 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for the MicroAce is very high : use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in stric t 
rotation . If you are unsuccessful in constructing 
your kit, w e will repair it for a fee of $20.00, post and 
packing FREE . Of course, you may return your 
MicroAce as received within 14 days for a full 
refund . W e want you to be sat isfied beyond all 
doubt - and we have no doubt that you will be. 

Z80 A microprocessor 
chip, widely reco9niserl 
as the bes t ever made , 

Sockets for 
TV, cassette 
recorder, 

Your MicroAce kit 
contains ... 

• Printed circuit board, with 
IC sockets for all ICs. 

JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! 

Circle 121 on inquiry card. 

• Complete components set, 
including all ICs-ali 
manufactured by selected 
world -leading suppliers. 

• New rugg ed keyboard, 
touch -sensitive, wipe-clean . 

• Ready-moulded case. 
• Leads and plugs for 

connect ion to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 
portable cassette recorder. I 

• Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 

• FREE course in BASIC 
programming and user 
manual. 

~------------• ::ncJ Check, Money Order or quote your Credit Card No. to : 
MicroAce 1348 East Edinger, Santa Ana , California, Zip Code 92705. 

-
I or phone (7141 5472526 quoting your Credit Card Number. 

I Ouantity Description Unit Price TOTAL 

MicroAce Kit 1 K $149.00 

MicroAce Kit 2K $169.00 

Manual $10.00 ~ 
~~:~ 
~:enc:y Order 

Master Charge 
Visa 

$29.00 

I 
I 
I 
I 

1 K Upgrade Kit 
Card No. _____ _ 

Shipments inside California 
TOTAL add 6% TAX 

I Name 
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. 6809 
SOFTWARE 

POWER TOOLS 
BY MICROWARE(R) 

OS-9 ™ MULTIPROGRAMMING 
OPERATING SYSTEM 

Arue multitasking, real time operating system for 
timesharing, software development, database, 

process control, and other general applications. 
This versatile os runs on almost any 6809-based computer. 
• UNIX T. -like file system with hierarchical directories, 
byte-addressable random-access files, and full file security. 
Versatile, easy-to-use input/output system is hardware in­
dependent and expandable. 
• Powerful "shell" command interpreter features: I/O 
redirection, multiple job stream processing, and more. In­
cludes a complete set of utility commands. 
• OS-9 Level Two uses hardware memory management 
and can address over one megabyte of memory. Also 
includes pipes and filters for inter-process data transfers . 

• OS-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 
o OS-9 Level Two $495" 0 Level One $150" 

BAS IC09 ™ PROGRAMMING 
LANGUAGE SYSTEM 

E xtended BASIC language compiler/interpreter with 
integrated text editor and debug package. Runs 
standard BASIC programs or minimally-modified 

PASCAL programs. 

• Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 

• Additional control statements for structured 
programming: IF . .. THEN .. . ELSE, FOR . .. NEXT, 
REPEAT . .. UNTIL, WHILE . . . DO, LOOP . . . ENDLOOP, 
EXITIF ... ENDEXIT. 

• Allows user-defined data types and complex data 
structures. Five built-in data types: byte, integer, 
9 digit floating-point, string and boolean. 
• Runs under OS-9 T

• Level One or Level Two. 0$195" 

OTHER OS_9™ FAMILY SOFTWARE 

• Microsoft BASIC • Interactive Assembler 

• Macro Text Editor • Interactive Debugger 

• Stylograph ™ Screen-Oriented Word Processor 

BASIC09 is a trademark of Motorola, OS·9 is a trademark of Motorola and 
Microware"' . UNIX is a trademark of Bell Laboratories. * Most software is 
available on ROM, diskette and tape in versions for many popular 6809 
computers. Contact Microware'" for specific availability. 

MICROWARE® 
Microware Systems Corp., Dept. 82 
5835 Grand Avenue, Des Moines , Iowa 50304 
(515) 279-8844 
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Languages Foruln ______ _ 

At the start of a FOR loop, certain information is 
stacked; upon normal exit from that loop, it is unstacked. 
Upon abnormal exit from a loop, the information is also 
supposed to be unstacked, but in most cases it does not 
matter whether the information is unstacked or not. In 
this case, however, it appears to matter. The sequence of 
events is as follows: 

_At statement 50, we enter a loop, and C is stacked. 
Clearly, the loop-index-variable name must be stacked, 
along with other information that we shall ignore for the 
moment. 
_At statement 70, we make a normal loop exit, and C is 
unstacked, leaving the stack empty. 
_At statement 80, we enter another loop, and C is 
stacked again. 
_At statement 90, if we make the abnormal exit from this 
loop, C is supposed to be unstacked; but let us assume for 
the moment that it is not . 
_At statement 140, we enter another loop, and R is 
stacked. 
_At statement 150, we enter a third loop, and C is again 
stacked. Note that we are now in two loops, although the 
system thinks that we are in three. 
_At statement 170, we exit from a loop, and C is 
unstacked. But C is on the stack twice. Which version of 
C is unstacked7 It must be the one at the bottom of the 
stack, because, according to our analysis, when we get to 
statement 180, the stack is empty. Then we try to unstack 
an entry, and, since it is empty, we signal an error. 

This gives a clue to fixing the bug in an imaginative 
way. Of course, one way of fixing the bug is to simply 
keep the relevant FOR. .. NEXT pairing operation around 
at run time. But a simple change in the handling of NEXT 
statements would also fix the bug in this case. We must 
search the stack for the right information to unstack, and 
the trick is to search the stack downwards from the top, 
rather than upwards from the bottom. If we had done 
this, we would have unstacked the right version of C, and 
the bug would not have occurred. 

Are there any other ill effects from leaving extra infor­
mation on the stack that should be unstacked, as is done 
by those systems that have the bug7 At the end of the ex­
ecution of the program, the stack will not be empty. 
Since this could also happen if there were a FOR state­
ment in the program without a corresponding NEXT, this 
indication might be given (erroneously) at the end of the 
run. (The Data General 02 microcomputer system ap­
pears to exhibit this behavior.) Another possible un­
wanted effect is unlimited stack growth, causing stack 
overflow. If an abnormal exit causing extraneous stack 
information is inside an outer loop, then unwanted stack 
information can continue to pile up-eventually resulting 
in overflow. This situation is more serious on a 
Z80-based system than on a 6502-based system, since the 
stack on the 6502 is confined to hexadecimal addresses 
0100 thru 01FF, and it wraps around when it overflows. 

In conclusion, let it be carefully noted-as is necessary 
in this fast-changing field-that all the information in this 
article is as of November 12 and 13, 1980 .• 



MODEL II 

26·4002 
64K 1 DrIve 

13440.00 

26.4160 1 Drive EXP . $1035.00 
26·4161 2 Drive EXP •. 1575.00 
26.4162 3 Drive EXP .. 2115.00 
26·4501 Gen. Ledger .. • 180.00 
26·4502 Inventory . ..... 180.00 
26.4503 Payroll ..•..... 360.00 
26·4554 Acct. Rec . . .. . . 180.00 
26.4701 Fortran . . . ..... 270.00 
26·1157 A Dal.y Wheel . 2495.00 
26.1158 Dal.y Wheel 111799.00 

I:EnTRDnll:S 
Fast 100 CPS Centronics 

$ DISCOUNT $ 

TRS-80~AL." 
COMPUTER SPECIALISTS 

26·1155 Quick Printer II .. .................. $IB7.00 
26· 1145 RS ·232 Boord ........... . ..• . ......... . . . .. 84 .00 
26·1 140 "0 " K Interface ...... . ..... •. .. . . . ....... 249 .00 
26·1141 " 16" K Interface ... .. .. . .. . . . , .. .... . . . . . . 359 .00 
26· I 142 "32 " K Interface .......... . . ..•. ... .• . ... .. 469 .00 
26· I 160 Mini Disk · Dr i ... e O ......•.. ... ... .. . . ..... 419 .00 
26·1161 M ini Disk· Addit ional .... •.. .. .. ... . .•..... 419 .00 
26·1154 Linepr inter II .................. . ...... . ... 699 .00 
26· I 156 Lineprinter III .......... . . . ..........•.... 1799.00 
26· 1159 Linepr inter IV .............. •. .... .... .. . . . B59 .00 
26·1166 Line Printer Vi .. • ... •. •..........•.. 10BO.00 
26·1563 Sc ripsit · Disk .............•.. . ... .... . ... . . 79.00 
26·1566 Visicalc . . ... . . . .. . .... . ..•.. . . . . . .. .. ..... 83 .00 
26· 1562 Profile ........... . •.......•...... . .. . .. . .. 72 .00 

MODEL III 

26·1061 4K I .. .. ... ...... $630.00 
26·1062 16K 111.." ....... 8B8.00 
26·1063 32K III 
2·Drlve., RS232 . ........ 2225 .00 

COLOR 

NOTE : Call lor a ... allability 01 VIDEO TEX. Model III, Color, 
and other new products. 

. ' ....... ' . 1 

Mill'}))»-" 
ALL OTHER R.S. SOFTWARE 

FURNITURE, STANDS, CABLES 
AND ACCESSORIES AT 

DISCOUNT FROM 
CATALOG PRICE. 

Novation Cat Modem . . $149.00 
CCA Data Management 
System. . .. . .. . ... , . . , .72.00 
Adventure Games 
Games 1·9 each . ... ..... 14.00 

,\\>\,w,.\\\\W,\\\I\I,,,,,,,,,,,,\\\\\\YII\\I'l.III\\\\\,\Iio,'''\\\\\\\\II\II\\\I\\I',II\\\W e---.. ~ .. -... -.. .. -.-... -............ -... ' .. u . .. .. . 

26·3001 "K . .. . . ... . , .... . . , ... $360.00 
26·3002 16K .. . .. . . " ..... .. ... . 5"0.00 
26·3010 Color Video .. . . . , ...... 360.00 
26·1206 Recorder ...... .. .•.. . , .. 54 .00 
26·300B Joysticks , ... .. . , , . . ..... 22.50 

S Acorn 
Software 
Products, Inc. 

GAMES: 

730 Printer .......... . .. . ..... $659 .00 

AIi.n Inva.lon ....•......... . $9.00 
Stock Mark.t ......... . •. . .. . . 9.00 
Star Tr.k ........•... . ..• . .... 9.00 
Block ·Em ... . .• , •.. . . . • .• .. . .. 9,00 Text QualltV Centronics 

737 Printer ............... . . .. $BI9.00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

Pocket Computer 

IZJ 
aDDII 
aaaae 

· 1~.~.~~'??.~~ .. ~" ...... ~"" i:.:g:1 
26·3501 1.9K P.C .. .. .. . .... . ... ... . .. $225.00 
26·3503 Cassette I/ F . .. .. . .. •.... . ..... 45.00 
14·812 Recorder .. . ...... . ... . ..••..... 72 .00 

Tlng.Tong .... .. .. . . . ... . . .. . ' . 9.00 
UTILITIES: 
Syst.m Sa .... r • .. .. •.......... 1<1.00 
EDUCATION : 
Languog. T.acher .. , .. . • . .... 1 B.OO 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1·800·841·0860 Toll Free Order Entry 

r:1~~r1[] r:1"~,,GEr:1E~T SYSTEr:1S, ~~L. 
No Taxes on Out Of 

State Shipments 

Immediate Shipment 

DOWNTOWN PLAZA SHOPPI NG CENTER 
115 C SECOND AVE. S.W. 
CAIRO, GEORGIA31728 

From Stock on Most Items 
(912) 377·7120 Ga. Phon. No. 

·f .... O II. ,.gll'.'." " .... m.,k of 'he f.ndy Co,,,. 

CIrcle 123 on Inquiry card. 

R.S. 90 Day Limited Worranty 
F·48 Form Provided 

Largest Inventory 
In the S.E. U.S.A. 
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WE SUPPORT THE BUS OF THE FUTURE: 

il~~~ (hCV(h/~QU®® 
S-100 systems a re ideal for high level industrial. commercia l. and scientific applications. 

Modularity prevents obsolescence; conformance to the IEEE 696/S-100 s tandards assures well- integra ted system performance. 
Find out wha t a computer can really do ... specify CompuPro and the S-100 bus. 

NEW: "SYSTEM SUPPORT 1" 
S-100 MULTIFUNCTION BOARD 
$295 unkit, $395 assm, $495 CSC 

Fina ll y - one multi-purpose boa rd combines a ll the most useful system 
support functions required by your computer . Ex tensive use of LSI 
technology not only packs the grea test number of fea tures in the minimum 
a mount of space . but a lso increases relia bility and cuts costs compa red to 
buying numerous s ingle-function boards. Fea tures include: 

- Socke ts for 4K of extended address EPROM or RAM [2716 pinout) 
- Crysta l controll ed month/day/year/time clock 
- Optiona l high speed ma th processor [9511 or 9512) 
- Full RS-232 se ria l port 
- Three 16 bit interval timers [cascade or use independently) 
- 15 levels of vectored interrupts 
- Conforms fully to a U IEEE 696/S-100 sta nda rds 
Ready to add some ex tra performa nce to your S-IOO sys tem? Then this is 

the boa rd for you . System Support I comes with a comprehensive owner 's 
ma nua l tha t includes numerous software examples; add 5195 to the above 
prices for the op tiona l 9512 ma th processor. 

COMPUPRO S-100 MOTHERBOARDS: 
DESIGNED FOR THE FUTURE, 

A V AILABLE NOW 
Fully te rminated a nd fully shielded. these ad va nced motherboards ha ndle 

the coming genera tion of 5 to 10 MHz CPUs as well as present day 2 a nd 4 
MHz systems. Mecha ni ca lly compatible with mos t computer enclosures. 
Unlits ha ve edge connectors and termina tion resistors pre-solde red in place 
for easy assembly. 

20 slot motherboard with edge connectors - unkit $174, assm 5214 
12 slot motherboard with edge connectors - un kit $129, assm $169 
6 slot motherhoard with edge connectors - unkit $89, assm $129 

CPU Z: 8 BITS OF Z80* 
POWER FOR THE S-100 BUS 

Like many others. we claim full conforma nce to IEEE 696/S-100 speci fi ca­
tions; unlike ma ny others. we'lI send you the timing specs to prove it. CPU Z 
includes a ll s tanda rd Z-80A* fea tures a long with powe r on jump. on-
board fully mas kable interrupts for interrupt-driven systems. selec ta ble 
a utoma ti c wait s ta te insertion. provision for add ing up to 8K of on-board 
EPROM. a nd 16/2 4 bit ex tended addressing. Works with 6 MHz CPUs; sup­
plied wi th 4 MHz CPU. $225 unkit, 5295 assm, 5395 CSC. 

8088/8086 MONITOR-DEBUGGER: $35 
Suppli ed on single sided. single density . so ft ·sector 8 " d isc. CP/M* com­

patible. Grea t development tool; mnemonics used in debug conform as closely 
a s possible to current CP/M* DDT mnemonics. 

COMPUPRO COMPUTER ENCLOSURE 
$289 desktop, $329 rack mount 

This enclosure does justice to the fin es t computer systems. Includes dua l 
AC outle ts and fuseholder on rea r. heavy-dut y line filter. qui e t ve ntil a ti on 
fan. and black anodized front pa nel [with tex tured vinyl pa inted cove r fOI' 
desktop vers ion). Pre-d rilled base accepts our high-performa nce S·IOO 
motherboa rds or types by Vector . Ca lifornia Digita l. a nd othe rs. Rack mount 
ve rsion includes slides for easy pull-ou t from rac k for maintena nce or bOHrd 
changing. 

PASCAL/M* FROM SORCIM: $175 
PASCAL - easy to lea rn. easy to a pply - ca n give a mic rocomputer with 

CP/M* more powe r tha n ma ny minis . We supply a tot a ll y s ta nda rd Wirth 
PASCAL/M* 8" diskette and comprehensi ve ma nual. Specify Z-80* or 
8080/8085 version. 

r - C:;p:i>:: ;;;;j:I:-:~ :v:ij;I~ i;: :nkitfu;m-:-~;mbi:i~;-;I:lhli:I:,~;-~;hi;ill 
I reliabili ty Certified SY!:i l cm Compon ent leSCI program (200 hou r burn-in. exll!llsivl! testi ng. 
I ex te nd!:tI 2 yUil l' wnl'fnnl y. mOfo ). Plt:ilse Iwlt ! Ihnl unkils artl nul int entiml for novices. as I 
I 1!(!.!Jug::; ill g Illa y he required dUll 10 prohlt:nls s lI c h liS Ie infant murl a lit y. Fil c \ory ser vicl! isl 
I ilvnillible for unkits !I I II flat service c:hill'gu. I 
~-----------------------------------~ 

LOWEST PRICE EVER!! 
16K DYNAMIC RAMS - 8J$37 

Just what you would expect from the memory leader: the lowest price 
ever on 16K dynamic RAMs, backed up with a 1 year warranty. These are 
top qua lit y. low power. high s peed [200 ns) parts tha t ex pand memory in 
TRS·80* -I a nd -11 computers as well flS machines made by Apple. EXidy. 
Hea th H89. newer PETs. e tc. Add $3 for two dip shunts plus TRS·80* con­
version ins li·uc tions. Hurry! 16K dynamic RAM prices may never be this low 
again, and quantities are limited. 

CPU 8085/88: 16 BIT DUAL PROCESSING 
POWER FOR THE S-100 BUS 

When we shipped the firs t CPU 8085/88 board back in June of 1980. we 
crea ted a bridge between the 8 bit world of the present a nd the 16 bit world 
of th e future. By using a n 8088 CPU [for 16 bit powe r with a s ta nda rd 8 bit 
bus) in conjunction with a n 8 bit 8085. CPU 8085/88 is downw a rd compat ible 
with 8080/8085 softwa re. upwa rd compa tible wi th 8086/88 soft wa re [as well 
as Intel's coming P-Series ). designed for professiona l-level high speed ap­
plica tions . a nd capable of accessing 16 megabytes of memory .. . wh ile con­
fOI'ming fu ll y to a ll IEEE 696/S-100 sta ndards [timing specs ava ila ble on re­
ques t). 

Looking for a powerful 8 bit CPU board? Looking for a powerful 16 bit 
CPU boa rd? Then look a t CPU 8085/88, the best of both worlds. 

Prices: $295 unkit, $425 assm [both opera te a t 5 MHz); 5525 CSC [with 5 
MHz 8085. 6 MHz 8088). Owner's manual a vailable separa tely for $5. 

Also ava il a ble: CPU 8085 [single 8 bit processor version of a bove ) for 5235 
unkit, 5325 assm, 5425 CSC. 

2102 MEMORY SPECIAL 
While they las t. 99 cents each. 10/59.90. Low power . 

CLOSEOUT SPECIAL: 32K fully static memory for the SBC bus 
(RAM XI), now only $699 assembled. Limited quantities. 

OTHER S-100 BUS PRODUCTS 
Active Terminator Board .... ..... ...... 534.50 kit 
Memory Manager Board ...... . ..... .... 559 unkit , $85 assm, $100 CSC 
Mullen Extender Board ... ..... ......... $59 kit 
Mullen Relay/Opto-Isolator Control Board .. $129 kit, $179 assm 
Spectrum color graphics board . ......... $299 unkit , 5399 assm, $449 CSC 
2708 EPROM Board [2708s not included) ... $85 unkit, 5135 assm, 5195 CSC 
Interfacer 1 [dua l RS-232 se ri a l ports) ..... 5199 unkit , $249 assm, $324 CSC 
Inter facer 2 [3 pa ra llel + I se ria l port) ..... $199 unkit, 5249 assm. 5324 CSC 

COMING SOON: "MPX 1", a front end processor/system 
multiplexer for high speed multi-task/multiuser setups. Greatly 
enhances multiuser performance by taking over system 110 
overhead from the ma in CPU. Included on board; 5 MHz 8085 
microprocessor , 2K of ROM, 4K of RAM , interrupt controller , and 
much more. Finally . .. multi-processing is an a fforda ble reality. 

Also. if you've been waiting for someone to do a dua l density 
disk controller boa rd right ... your patience has been rewarded. 
The CompuPro disk controller is on its way. 

Tt::NM S: enl n :s mlc l la x. A lluw III lenSI !"I" .. sJlippill).:: C:XC:liSS rdUlldl:CI. Ordc :rs urulur $ 1!; mid .'52 hUlUlIillJ.l . VISA' 
Ir ... l 11 S!l ir. ;nrd ' Iln tm s 1.'li2 5 mi n) 1:(111 141 5) 562-0(; :11 .. 24 h rs. j'lw lse! i udulil! slrllHI mlt l n:ss rur UI'S l ldi v,:r\l . I'riq:s 
afU :-l ulljc:!:l III dUlll)!l: wi l huul IHlliC:IL 

FREE CATAI.OG : Find uul more a bout Ih t! CompuPro produc t li ne. nnd how iI r.lIll tu r n you r 
computer intu II puwt!duJ in rorma lion p r l)( :essin!: Inol. For l si class ddivery. nd!! 4 1 cents 
in slnmps: rUf ui),l 1l nrd (!n; a nd $2 ( rdunda hll~ with orde r). 

' LE GAL CORNER : 1./111" ._. ' n'~' _ h 'r'" Ir .• d,·n,.orl "I Z.I,,~ : I K:-'·UII". , I,."I, ·,,,.,,\. "I II,.. I ,,,,,,, C"rl ..... """. I'A" :"'.'M "., 1,."I'·n,.,,\. "I '>0,,, '01. ' :1' ~ 1 " 
.' ... ·p._I ,·" , I' r,,,I,· ,, •. 1f1 "111'~'I .• III, ·,,, .• rd, . 

COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD-WIDE 
OR DIRECT FROM THE FACTORY. 

GmpuProTM from 

OAKLAND AIRPORT, CA 94614 
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Memory has assumed tremendous importance in today's 
computers, which is why you don't just need memory: you 
need reliable, finely-tuned, precision machines. 

We've understood the importance of memory since we 
introduced our first memory board well over 5 years ago. 
That's why CompuPro memory conforms fully to all IEEE 
696/S-100 specifications .. . uses low power static 
technology to avoid dynamic timing problems .. . comes in a 

choice of formats (unkit, assembled , or qualified 
under the Certified System Component high­
reliability program) . .. and zips along to keep your 
throughput up where it should be (10 MHz 
operation with esc and assembled boards, 5 MHz 
with unkit boards). We back these precision 
machines with a standard 1 year warranty, and 2 
year extended warranty for esc boards. 

RAM memory machines from 
CompuPro couple experience, 

innovative engineering, and 
cost-effectiveness. 

See them in person at finer 
computer stores world-wide. 

GmpuProTM 
OAKLAND AIRPORT, CA 94614 

from 

Prices (assembled a nd tested units I: 8K RAM 2A. 
5189; 16K RAM 14*. 5349; 16K RAM 20·16**. 
5399; 24K RAM 20·24**, 5539; 32K RAM 20·32**, 
5699. Write for prices on unkits and ese 
boa rds. 128K RAM 21·128* [eSC only). $2795. 
Also availa ble in 64K and 96K configura tions. 
For 24 hour VISA® IMa sterca rd® orde rs. 
call (415) 562·0636. 

·With IEEE uxtunded address ing 

" ·Use w ith IEEE ux tondod addrossing systllms or b!ln~ sulue\ sys tems 



BYTELINES 
News and Speculation About Personal Computing 

Conducted by Sol Llbes 

S uperconduct'v'ty At 
Room Temperatures 
Reported: A breakthrough 
for the next generation of 
supercomputers may have 
been made. It was previous­
ly thought that superfast 
compute rs, using Josephson 
junctions, would require 
supercooling to a tempera­
ture near absolute zero. 
Now, Fred W Vahldiek of the 
Wright-Patterson Air Force 
Base, Dayton, Ohio reports 
that he has achieved super­
conductivity at room tem­
peratures. Vahldiek has 
developed titanium borite 
crystals with zero resistance. 

Further research will be 
required to determine 
whether or not this could 
lead to the development of 
computers with picosecond 
machine cycles and 100% 
power eff iciency. 

IBM Announces 370-
On-A-Chlp: I BM has d is­
closed what many already 
suspected: it has implement­
ed the circuitry of a model 
370 processor on a single in­
tegrated circuit. IBM has 
created a 370 model 138 pro­
cessor that utilizes 5000 cir­
cuits and Schottky-clamped 
bipolar TTL (transistor-tran­
sistor logic) technology that 
can execute 2000 instruc­
tions per second. The device 
has a cycle time of only 100 
ns and consumes 2.3 watts. 
It is part of a research pro­
ject, and no specific plans 
for a product have been an­
nounced. 

Fight For 16-81t Micro­
processor Market: It ap­
pears that the 16-bit micro­
processor market is the 
scene of a three-way battle 
between the Motorola 
68000, the Zilog Z8000, and 
the Intel 8086. Although the 
68000 is ranked first in per­
formance and the 8086 is 
ranked last, the volume of 
sa les is greater for the 8086. 
Intel has a two-year lead in 
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product availability . This 
means that there is already a 
substantial software base 
and peripheral device sup­
port. Furthermore, Intel has 
introduced 8086 enha nce­
ments such as a 10 MHz ver­
sion, an arithmetic co-pro­
cessor, and a new 32-bit mi­
croprocessor, the iAPX-432, 
that may undercut the 68000 
and Z8000 . Intel expects to 
start shipping samples of the 
iAPX-432 in two or three 
months. 

U NIX-LIke Operating 
Systems Increasing In 
Popularity: Several soft­
ware suppliers are now offer­
ing UN IX-I ike operating sys­
tems that may rival CP/M. 
The first UNIX-I ike software 
package, ca lled TYNIX, was 
released for LSI -11 and 
Heath H-11 systems in 1978 
by the Boston Children's 
Museum. In 1979, Yourdon 
announced OMNIX for Z80 
computers and advertised it 
as CP/M compatible and 
similar to UNIX. Yourdon 
then withdrew it because of 
software bugs, but it may be 
released again. Whitesmiths 
released i~s IDRIS system in 
early 1980. Also in 1980, 
E lectroLabs introduced its 
OS-1 UN IX-I ike system (now 
marketed by Software Labs), 
and late last year Microsoft 
and Morrow Designs an­
nounced packages for Z8000 
and Z80 systems, respective­
ly. 

e opyrlght Decision 
Overturned: In Chicago, 
the US Court of Appeals has 
overturned an earlier rul ing 
that ROM- (read-only mem­
ory) based software cannot 
be copyrighted. I n the case 
of Datacash vs J 5 & A (as 
reported earlier in this co l­
umn), the court had ru led 
that the marketing of a chess 
game by J S & A with a pro­
gram identical to the one 
originally developed by 

Datacash was not copyright 
infringement because under 
the 1909 copyright law the 
program could not be read 
with the naked eye. 

Ethernet Specifica­
tions Released: Xerox, 
Digital Equipment, and Intel 
have published specifica­
tions for the Ethernet system 
developed by Xerox . Ether­
net provides a local net­
working system for word and 
data processing applica­
tions. Xerox has already 
released some Ethernet 
products. 

Ethernet is a passive sys­
tem and does not use switch­
ing logic or a central com­
puter. Rather, coaxial cable 
and communications trans­
ceivers attach each machine 
to the network; each ma­
chine is assigned a 48-bit ad­
dress. Data is transferred in 
serial groups which include 
the data and the addresses 
of both the sender and the 
addressee. Each transceiver 
monitors the cable for data 
with its address. It is ex­
pected that the IEEE (I n­
stitute of Electrical and Elec­
tronics Engineers) will in­
tegrate the Ethernet specifi­
cations into the networking 
standard currently in devel­
opment. 

Ada Language Final­
Ized And The Rush Is 
On: Ada, the language that 
the DOD (Department of 
Defense) expects to even­
tually replace all other 
languages, has been final­
ized, according to Jean Ich­
biah, president of Apsys, 
Washington DC. Over nine 
hundred revision proposals 
were submitted, and several 
major improvements have 
been incorporated into the 
proposed Ada language 
standard that was released 
in 1979. The most significant 
improvement is the addition 
of tasking. The Ada Refer-

ence Manual may be obtain­
ed from the DOD's DARPA 
office, 1400 Wilson Blvd, 
Arlington VA 22209. 

At least twenty-five com­
panies and universities are 
reported to be in the process 
of developing compilers for 
the Ada language. A few uni­
versities have already had 
their Ada compilers running. 
However, the first commer­
cial release has yet to occur. 
Intel claims that its new 
32-bit microprocessor, due 
for release shortly, will use 
Ada as its primary language . 
WD (Western Digital) is 
rumored to be working on a 
single-board Ada computer 
that is similar to its Pascal 
MicroEngine. WD has pur­
chased a 20% interest in 
Telesoftware I nc of San 
Diego, which is developing 
an Ada compiler. (Dr Ken ­
neth Bowles of UCSD Pascal 
fame owns an additional 
40% interest in the com­
pany.) Reportedly, Telesoft­
ware already has a prelimin­
ary version of its Ada com­
piler running. 

C PIM For 8086/8088 
Systems Released: Digital 
Research has released CP/ 
M-86. This operating system 
is designed for 8086- and 
8088-based systems and pro­
vides the same facilities and 
file format as CP/M , release 
2. CP/M-86 can also function 
as a slave node in a CP/NET 
network. As with 8080-based 
versions of CP/M, the logic­
and hardware-dependent 
portions of CP/M-86 are 
modularized for ease of cus­
tomization. Digital Research 
also plans to release MP/M 
and PL/I for 8086/8088-based 
systems in the near future. 

Montgomery Ward 
And Sears Expand Per­
sonal Computer Market­
Ing: After test marketing 
Ohio Scientific compute rs in 
selected stores, Montgom-
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ery Ward has decided to ex­
pand its personal computer 
sales into one hundred 
stores. The stores will sell 
the OSI Challenger 1 P and 
4P cassette-based systems 
with accessories such as disk 
drives, video monitors, print­
ers, security systems, and 
software. Sears is now carry­
ing two full pages in its 
catalog promoting the Atari 
400 and 800 computers, 
games software packs, and 
peripherals. Other retail 
chains and department 
stores are expected to follow 
in their footsteps. 

System Puts Local Net­
work On Cable TV: Sytek 
Inc, Sunnyvale, California 
has introduced a packet­
network system to support 
up to 24,000 terminals and 
operate at up to 9600 bps 
(bits per second) over a 
cable TV system. This sys­
tem, called " Local Net," is 
expected to fill the gap that 
exists between such systems 
as Ethernet and ARPANET. 
Ethernet is limited to a 1 to 2 
km distance while ARPANET 
is committed to long-<lis­
tance distributed processing. 
LocalNet can cover up to 50 
km distances on a single 
coaxial cable and can be 
piggybacked onto existing 
CATV cable systems, thus 
providing a very low-cost 
networking system. 

N EC ClaIms Cure For 
Dual-SIded Floppy Prob­
lems: N E C, the Japanese 
manufacturer, claims to 
have developed a floppy 
disk system which elimi­
nates the disk and head wear 
problems associated with 
dual-sided floppy disks. N EC 
uses an "a ir" shock absorber 
to cushion the force of the 
heads landing on the disk, 
and the company claims 
that its new FD1160 Soft 
Touch drive provides twice 
the media and head life of 
competitive drives. 

Standard For 32-Blt 
Bus: The IEEE has formed a 
committee to draft a back­
plane bus standard, desig-
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nated as P896, for 32-b it 
microcomputers. According 
to committee chairman An­
drew Wilson, P896 is already 
well along in deve lopment, 
and a draft may be released 
soon. The bus will support 
32-bit microprocessors un­
der development by Intel 
and other companies. It will 
be processor-ind epe ndent 
and will support up to sixty­
four bus masters and clock 
rates of up to 20 MHz. 

Z 8000 Call Conven­
tions Proposed: Micro­
soft, Bellevue, Washington 
(the largest supplier of mi­
crocomputer software) has 
proposed a standard for 
Z8000 calls that specify 
parameter-passing and regis­
ter usage. Adoption of a 
standard would enable 
Z8000 languages, appl ica­
tion programs, and operat­
ing systems to be more easi­
ly interfaced, and would fa­
cilitate the building of a 
Z8000 program library simi­
lar to the present CP/M User 
Group Library . 

Do Computers Cause 
Unemployment? Calvin C 
Gotl ieb, a professor of Com­
puter Science at the Univer­
sity of Toronto, de l ivered a 
paper at the recent IFIPS (In­
ternational Federation of I n­
formation Processing Soci­
eties, Inc) Congress-BO which 
claimed that computers are 
causing unemployment. 
Gotlieb cited dozens of stud­
ies to support his claim; for 
example, at one Western 
Electric facility, the number 
of employees was reduced 
by 50% (from 39,200 to 
19,000) over a six-year peri­
od, while production doub­
led. A Japanese TV manu­
facturer increased produc­
tion by 25% over a four-year 
period, while reducing the 
number of workers by 50%. 
Gotlieb contends that com­
puters must be used more 
wisely, and cited a West Ger­
man study that stated: 
" (C)omputers make things 
more formal, more routine, 
more bureaucratic and inev­
itably lead to less humane 
treatment of peopl e." He 

also c ited a law on the West 
German books that com­
plains : " (O)nce a decision is 
made by a computer, no one 
is permitted to challenge it. " 

Amateur Robotics On 
The RIse: More and more 
hobbyists are building their 
own robots . The evidence is 
the fact that there are al­
ready several companies 
supplying robot parts to hob­
byists and two magazines 
catering to their interests. 
Hobbyists seeking parts and 
kits should write to: Hobby 
Robotics Company, POB 
997, Liburn GA 30247, and 
the Robot Mart, 19 W 34th 
St, New York NY 10001. 
Robot Mart also publishes 
the Hobby Robot Newslet­
ter. 

F,at-pane, Display 
Technology ImprovIng: 
Although CRTs (cathode-ray 
tubes) still dominate the 
computer-terminal display 
field, it appears that several 
flat-screen systems will soon 
be ready to challenge that 
dominance. The new tech­
nologies include electro­
phoretic, electrochromic, 
LCD (liquid-crystal display) 
and LED (I ight-em itti ng 
diode) systems. LCD panels 
are already available in 
1-and 2-line versions. Several 
firms will soon offer multi­
I ine pan~ls. Dot-matrix dis­
plays are also under devel­
opment by several firms, 
and prototypes are becom­
ing available in LED, vacu­
um fluorescent, and elec­
troluminescent technolo­
gies. There is no doubt that 
flat-screen terminals will 
compete with small CRTs 
within two or three years. 

One manufacturer of flat 
screens is Optotek Ltd , of 
Ottawa, Canada, which will 
soon offer a display using 
LEOs that are 1/8000 inch in 
diameter. Each square inch 
of the display has 4000 
diodes. A 3- by 4-inch display 
has 49,000 diodes. Control of 
the diodes is performed by 
special VLSI (very large­
scale integration) integrated 
circuits provided for each 
square-inch block. 

Random Bits: As of 
January 1, 1981 , Radio 
Shack has stopped produc­
tion of the TRS-BO Model I 
computer, in anticipation of 
increased sales of the 
TRS-BO Model IIL.The IEEE 
has established a committee 
to develop a standard for 
benchmark programs for 
microprocessor users . 
Several hundred workers at 
the Minneapolis Star and 
Tribune newspaper .recently 
went on- strike to ' protest, 
among other things, the 
newspaper' s experimental 
electronic newspaper pro­
ject with CompuServe Inc ... . 
Japan's NTT (Nippon Tele­
graph and Telephone' Publi c 
Corporation) will soon in­
augurate a public facimile 
network that may be the first 
step in developing an elec­
tronic mail system .... lntel 
has released prices on its 
new 2764 64-K-bit (16K by 8 
bits) 250ns EPROM $163 
each in lots of one 
hundred ... . Seventy to eighty 
percent of all TRS-BO Model 
II systems are running CP/M; 
this statement is based on 
the fact that Lifeboat 
Associates has already sold 
4000 copies of CP/M for the 
Model II. 

Random Rumors: Ap­
ple Computer Company may 
be sett ing up its own floppy­
disk manufacturing opera­
tion to make double-sided 
double-<lensity drives for its 
new Apple III Computer. I n­
troduction of the drive is ex ­
pected by mid-year .. 
Sources say that Radi o 
Shack is close to rel easi ng a 
hard-disk drive for the 
TRS-BO Model II and III com­
puters . Further, Radio Shack 
will soon rel ease version 1 .3 
of its DOS (disk-operating 
system) to replace version 
1.2 which, reportedly, has 
many bugs. Unfortunately, 
the two versions will not be 
compatible .... Altos Com­
puters is said to have switch­
ed from the Z8000 to the 
8086 for its new 16-bit sys ­
tem. This decision was prob­
ably due to the introduction 
of the CP/M-B6 from Digital 



RCA's new VP-3301 is a professional quality, ASCII 
encoded, interactive data terminal, suitable for a wide 
variety of industrial, educational, business and individual 
applications requiring interactive communication 
between computer and user. Connects directly to your 
computer or to a standard modem for over the phone 
access to time sharing networks and data bases. And it's 
compatible with networks such as those provided by 
CompuServe Information Services and Source Tele­
computing Corp. Microprocessor intelligence and LSI 
video control integrated circuits bring performance, 
features and flexibility at a low price. Power supply 
included. 

Unique color locking circuitry creates sharp, jitter 
free, true color graphics and rainbow free characters. 

Displays the entire field of characters in any of 8 
colors against any of 8 background colors (7 gray scales 
with monochrome monitors) . Or to add special 
emphasis, you can display individual letters, words or 
lines in different colors or in reverse video. 

The VP-3301 offers you a choice of two software­
selectable display formats: Either 40 characters by 24 
lines. Or 20 characters by 12 lines. 

The terminal 's resident character set consists of 52 
upper and lower case alphabetics, 10 numerals, 32 

You can also define a total of 128 of your own characters. 
Including: Greek letters and other foreign alphabets, 
graphic symbols, large graphics building blocks,playing 
card suits, unique character fonts, and "little green men." 

The keyboard section features flexible-membrane 
key switches with contact life rated at greater than five 
million operations. A finger positioning overlay and 
positive keypress action give good operator "feel" . 

An on-board sound generator and speaker provides 
aural feedback for key presses and may also be 
activated with escape sequences to provide an audio 
output. 

The sealed keyboard surface is spill proof and dust 
proof. This combined with high noise immunity CMOS 
circuitry makes the VP-3301 ideal for hostile 
environments. 

Output is industry standard asynchronous RS232C 
or 20 mA current loop with six switch selectable baud 
rates and 8 selectable data formats. 

The terminal can be connected directly to a 525 line 
color or monochrome monitor. Or to a standard TV set 
using an Rf modulator. 

For more information, contact RCA MicroComputer 
Marketing, New Holland Avenue, Lancaster, PA 17604. 

punctuation / math symbols, and 31 control characters. Or call our toll-free number: 800-233-0094. 

'Suggested user price. ROil 
Circle 127 on Inquiry card. BYrE January 1981 203 



BVTELINES __________________________________________ __ 

Research ... . North Star Com­
puters might be developing 
a single-board 8088-based 
system that will work with a 
hard disk and support CP/M 
.... Whitesmiths Ltd is ru­
mored to be about to release 
an 8088/8086 version of its 
C compiler .... A California 
firm may be readying an 
under $300 OEM (original 
equipment manufacturer) 
daisywheel printer that 
would be set for introduc­
tion by the end of the year. 

Predictions, Predlc­
tlons ... ln my December 
1979 column I made eleven 
predictions for 1980. Several 
readers asked me to grade 
myself on how well I did, so 
here goes: 

1. The first japanese per­
sonal computer system will 
become available in this 
country. Score a " correct. " 
I n fact, several have been in­
troduced and reported on in 
this column. Look for many 
more in 1981. 
2. Competitive pressures on 
small manufacturers will in­
crease. This will cause 
several mergers, consolida­
tions or acquisitions. Score a 
" correct" on this one too. So 
many failures, mergers and 
acquisitions occurred that 
they are too numerous to be 
mentioned . More will be 
forthcoming in 1981 . 
3. A sizable number of audio 
and office equipment re­
tailers will enter the com­
puter retailing business. This 
will create pressures on con­
ventional computer stores. 
We ma y even see the ap­
pearance of stores that sell 
only software, much like 
audio record stores. Score a 
" maybe." Although some 
steps have been taken in this 
direction (eg: Bell & Howell 
and several other audio/ 
visual and office equipment 
suppliers), the real first step 
has yet to be taken ... possible 
developments this year or 
next. 
4 . 16-bit microcomputer 
systems will be common­
place. Score a " maybe" on 
this one too . Although 
several 16-bit systems were 
introduced, lack of .16-bit 
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parts and software limited 
their adoption . We should 
see a significant increase in 
their acceptance in 1981 
with the availability of 
CP/M, MP/M, UNIX and 
other powerful operating 
systems. 
5. IBM, DEC, Data General, 

H-P and other minicomputer 
makers will introduce low­
cost microcomputer systems. 
Score a " partial " on this one, 
as H-P (Hewlett-Packard) in­
troduced the H P-85 and IBM 
showed its S-100 product in 
Europe but withheld it from 
the US market. These com­
panies may jump in this year 
or next. 
6. Several personal com­
puter manufacturers will in­
troduce second-generation 
machines with significant in­
creases in power. Score a 
" no ." Although Apple, 
Tandy and Commodore all 
introduced new machines, 
none were significantly dif­
ferent from their previous 
units. I look to 1981 for the 
introduction of a machine 
with significantly new per­
formance versus price mark . 
7. The emphasis will shift 
from hardware to software. 
BASIC will continue as the 
dominant language. Score 
another " correct. " This year 
should see continued im­
provements in disk operat­
ing systems and applications 
packages . 
8, Business application soft­
ware for microcomputer sys­
tems will finally come of age 
and provide the needed per­
formance that suppliers have 
been promising but not de­
livering during the past two 
years . Score a " correct. " 
9. The first low-cost micro­
computer-based robot kit 
will be introduced. Score an 
" incorrect." Although a 
robotic arm kit was intro­
duced, its price was beyond 
the means of most personal 
computerists , Maybe this 
prediction will come true in 
1981 . 
10. Typewriters will ha ve 
built-in intelligence, and use 
microprocessors, built-in 
microdisks, and word pro­
cessing features . The dumb 
typewriter will soon be a 
thing of the past, Score an 

" incorrect. " Although Smith­
Corona and Triumph-Adler 
introduced electronic type­
writers, their intelligence is 
still on a primitive level , I 
am now projecting 1982 or 
1983 on this development. 
11 . Personal computer time­
sharing systems will pro­
liferate. Score a definite 
" correct" on this one. 

All in all , I would rate my 
prediction ability as " fair": 
about sixty points out of a 
pos sible one hundred . 
Where I guessed wrong I was 
just ahead of the industry. 

Predictions For The 
Future: Not allowing my 
previous performance to 
deter me, I will venture forth 
with some more predictions: 

1. The S-100 will become 
the de facto standard for bus 
interfacing. There are al ­
ready thirty-two manufac­
turers of S-100 systems, and I 
expect this number to in­
crease to over forty in 1981 
(and to include I BM). This 
trend should continue into 
the mid-1980s, when we may 
see the development of a 
new interface bus to accom­
modate new hardware and 
architectures. 
2, Hardware will become 
more sophisticated and less 
expensive, This is not a dif ­
ficult prediction to make, 
since Moore's law states that 
" the number of components 
per integrated circuit rough­
ly doubles every year. " 
Thus, personal computer 
systems will acquire the 
characteristics of their larg­
er, more expensive predeces­
sors, In other words, within 
three to five years we can ex­
pect personal computers 
with the characteristics of 
large IBM 370s. The likeli­
hood is that by the mid-
1980s we will see a single 
package device containing 
processor, floating-point 
arithmetic, main memory 
and read-only memory with 
the complete operating sys­
tem and a compiler or inter­
preter, 
3, The man-machine inter­
face will improve to accom­
modate the many users who 

have little or no knowledge 
of computers. I therefore 
look for voice input/output 
to become commonplace by 
the end of the decade, Al­
though voice input may be 
limited to short commands, 
output should be of a high 
quality with a large vocabu ­
lary, 
4, Cheap mass storage will 
finally arrive via video 
cassette and optical disk 
memories, We will be able 
to store 100,000 pages of 
printed text on a single op­
tical (video) disk .. . expect to 
see the Encyclopaedia Bri­
tannica on a single optical 
disk , with sophisticated 
cross-referencing software, 
Furthermore, expect optical 
disks that may be used with 
personal computers to pro­
vide high-quality video im­
ages for games, educational 
use, etc. 
5. Higher-quality displays 
using either liquid crystal or 
semiconductor technology 
will replace CRTs (cathode­
ray tubes). 
6, Personal computers will 
include self-testing capa ­
bilities and redundant cir­
cuits to improve reliability. 
7. Expect BASIC to continue 
as the dominant language, 
Assembler and Pascal will 
still be the most popular 
languages for systems-level 
programming, and C will in­
crease in popularity , Natural 
programming languages and 
automatic programming still 
appear to be many years 
away. The number of menu­
driven systems for the naive 
user will increase. 
8, Operating systems such 
as UNIX, CP/M , MP/M and 
more sophisticated systems 
will increase in popularity, 
and many manufacturers 
will design special hardware 
to support these operating 
systems . 

MAIL: I receive a large num­
ber of letters each month as a 
result of this column. If you 
write to me and wish a re­
sponse, please include a 
stamped, self-addressed enve­
lope, 

Sol Libes 
P081192 
Mountainside NJ 07092 



INTE~TEC 

~~MS 
64K 
ONLY 

$2995 
32K $2795 

More than an intell igent terminal , the outperiorms many other 
systems costing three !o five l imes as much. Endowed with a hefty amount of 
available software (BASIC. FORTRAN. COBOL). the SuperBrai" is ready to 
lake on your toughest aSSignment. You name it! General Ledger. Accounts 
Receivable, Payroll, Inventory or Word Processing ... the SuperBrsi" handles 
all 0' them with ease. FEATURES INCLUDE: 
• 2 dual-densi ty minif loppies wi th 360K bytes 01 disk storage . A CP/M Oisk 
Operat ing System wi th a high-powered tex t edito r, assembler and debugger. 

ModelOD SUPER BRAIN HARD DISKS 
7201l Bytes disk storage 
and 64K RAM 

$3895 

CORVUS 
10 megabyte disk 
and mirror 
available 

10 Megabyte I 

~ complete self-contained computer system with APPlESOFT floating pOi!,!! 
BASIC in ROM, full ASC II keyboard In a light weight molded carrying elle. 

Features Include: 
• aulo-start ROM. Hi-Res graphics and 15 color video output. 
• Expandable 10 48K . 

Supertalker ..... ... .. . . $279 
Disk . . . . .. . ... ....... 595 Superterm (24 x 80) . . ... . 
Add'on Disk . . . . . . . . . . .. 495 Speechlab . .... ... ... . . 
Pascal Card . . . . . . . . . . .. 495 Communication Card . .. . 
Business Software . . . 625 Modem . ... 
Monitor 159 Graphics Printer .... .. . . 
Printer Card . . . . . 180 Graphics Tablet ... .. . . . 

.applaHl 
IS FINALLVHERE 
128K RAM!! 

Compucolor 16K with 117 Key 
L,., Speclel 

Keyboard ....... "" .. "" ..... .. . ,," $1945 S 972.50 
Compucolor 32K with 117 Key 

Keyboard.. .. .. .. .. .. .. .. .. .. .. .. .. .. . 2245 1095 

PLUS $200 FREE COMPUCOLOR SOFTWARE 
Chatsworth Card Reader for TRS-80 ... . . 
Versawriter Graphics Tablet for 

Apple II .. .... .. " .. .... " .. ...... ,," 
Axiom 801 . ... ................ " ..... . .. 
Protoline PET to Centronics Interface .. . . 
Mlcrotronics PET/Ham Interface ... . . . .. . 

E ' S 

750 

259 
495 
199 
125 

450 

179 
195 

49 
49 

• 80 column by 25 line display 
.12" CRT 
• New screen editor 
• Split screen processing 
• Super fast string handling 
• 15 additional basic commands 
• Supports relative record processing 

NEWI 
~2o~~e~~~ Model 8096 
S 1795 96K memory 

Call for 
NEW 8050 DUAL 

1 million bytes 
and DOS .2.0. 
NEW 2031 

CENTRONICS SALE 
YOUR CHOICE ONLY 

779-2 or 737-3 $895 VR-300 . . .. . ....... . . ..... . $1795 
(25cps Letter Quality) 
EPSON MX-aO . . . . . . . . . . . .. $ 645 
DIP-a1 "" . .. .... .. " " .. . 395 
Paper Tiger 445 . .... . . . . . . 795 
Paper Tiger 460 .... .. . . .. . ·1295 

MONITORS 
SANYO 12" GREEN . . . .. . . . $325 
BMC 12" GREEN .. " .. ..... 295 
SANYO 13" COLOR . ... . ... 495 

C E N TR 0 N I CS 700-9 r __ ""Aiini;;:;;:;n;;;-LrZfE~N~'T~H i.13~" ,;:C:::,O.:..:.LO...:..R:...-' ,;.:." ..:.,:" ...:..":..:,' _3.:,::9:.::.5 -II LEEDEX 12" B&W " . "." . 159 

$1295 List $1895 
• 60 cps . Up to 15" paper width 
• Tracto r Feed. Parallel Interface 
for Apple & TRS-aO • 2 channel 
vertical form sl • Too of Form! 

CENTRONICS 
737 Parallel 

Special 
$2495 

List $2755 
• 40 Cps 
• Uses all 100 metal & plastic daisy 
• Automatic bidi rec ti onal printing 
• Fewer moving ,"arts 90 Day On Site Warranty 

DEALER INQUIRIES INVITED 
ON XEROX. CENTRONICS. 
SUPERBRAIN 

Serial 
$1230 

XYMEC HQ 1000 
with 10, 12. 15 Pitch & 
Proportional Spacing 

• Z-8U controlled $2495 

·r:~~\~m. 
Mln.<;:redlt Card Order $75 
N Y res ldp.nts a.d d 8% sa les lax 

5 d 

TO ORDER CALL (212) 687-5000 MO~~F~~10-6 Sat. 11-5 

The COMPUTER FACTORY 485 Lexington,Ave., New York, NY 10017 (46th St. Lobby) 
Foreign order desk - Telex 640055 



CBM™ 8032 BUSINESS COMPUTER 
The new Commodore 8032 Business coomputer offers a wide 
screen display to show you up to 80-character lines of informa­
tion. Text editing and report formatting are faster and easier 
with the new wide-screen display. The 8032 Business Com-
puter also provides a resident Operating System with ex­
panded functional capabilities. You can use Basic on the 8032 
Business Computers in both interactive and program modes, 

with expanded commands and functions for arithmetic, 
~::::;;;;!_!f!!I"' ..... = ' editing, and disk file management. The CBM 8032 Business 

__ ::; .... ~_- Computer is ideally suited for the computing needs ofthe 
business marketplace. Call for additional information. 

~commodore 

~;"'-"'$$11795 
$1695 

CBM™8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk is a much enhanced 
version of the in telligen t CBM 2040 Disk Dri ve. The CBM 8050 
has a ll of the features of the CBM 2040, and provides more 
powerful software capabilities, as well as one megabyte of 
online storage capacity. The CBM 8050 supplies relative 
record files and automatic diskette initialization. It can copy 
all the files from one diskette to another without copying 
unused space. The CBM 8050 a lso offers improved error recov­
ery and the ability to append to sequential files . 

*32K RAM, 14K 4.0 BASIC 
*IEEE BUS *80 x 25 CRT 

*Ideal for WordProcessing 
or other business/technical computer uses. 

MULTI-USER TIME SHARE OFFERED TO YOU BY THE 
NEECO MULTI-CLUSTER 

At a low entry cost, up to eight CBM computers can transfer data bi-directionally to one 
CBM Dual Disk Drive. The MULTI-CLUSTER, designed with its own independent power 
supply, provides a connection from one CBM computer work selection to other CBM 
computer work stations. allowing data transfer and data access on a priority queuing basis. 
This system provides the cost effectiveness required in a multi-using environment by 
establishing the dual disk drive as a central mass storage unit. This provides a high degree 
of disk accessibility. 

The standard configuration of this system a llows 3 CBM* microcomputers (maximum of 8) 
connected through the MULTI-CLUSTER to the IEEE port of the 2040 Disk Drive. More 
CBM's can be added to the system according to the user's need. 

MULTI-CLUSTER $995 Additional Component Prices 
Standard Components _ Each extra CM-100 ... . . , ..... $250 

One Multi-Cluster Hardware Output 
Controller .. . .... ... .. MC800A Module (IEEE) ... .. . ..... .. $350 

Three Channel Modules ... CM-100 Software Output 

,. 
2 i 

p:. & 

r Module (User Port) .. .. . . ... $100 
~ __________________ M __ U_I_t_i-_C_I_u_s_t_e_r __ is __ a_p __ r_o_d_u_c_t_o_f __ B_M __ B __ C_o_l_n_p_u __ s_c_ie_n __ c_e_. ____________ _ 

NEECO 

AN~~~~i~ •• • DATASOURCE 1 
"A full featured Database Manager for the Commodore 8032" 
Never before has a true Database been available for Commodore Computers. DATASOURCE 1 contains database 
capabilities you would not expect on a microcomputer system. Capabilities like selective search by any sub-field or field 
within a record , mathematic manipulation, up to 120 fields per screen display, and much much more! DATASOURCE l 's 
major feature is total usability! DATA SOURCE was designed for use by you! 

MAJOR FEATURES INCLUDE: 
• SCREEN ORIENTED. SELECTIVE OR SEQUENTIAL 
SEARCHES • UP TO 120 SORTABLE DISPLA FIELDS. UP TO 2 
DISPLAY SCREENS OF DATA-PER RECORD. HUNT FUNCTIO 
(find characters in anYTecp rd) • ROWERFUL MA l1HE~A TIGAL 
MANIf'ULATION..ecSlJPPORT PROGRAMS INCLUDE: FILE OR EDIT FORECASTS. FILE MANAGEMENT. ANY 
SCREEN RECORD, POWERFUL SORT/MERGE, DIRECTORY PROJECT/ PROBLEM THAT REQUIRES 
MAlNA6ER, EXTENDED OUT~UT ~EP0ftI' GENERATOR. FULL fO~ INVENTORY DATA OR FILE 
cl,o¥IlATlI~Ib1T~ WITH, WORDFRO 4'·, FILES. AND MUCH. MUCH ~"~Cf> MANIPULATION I 
MOREl EMINENTLY 'USABLE BY NOVICE USERS. Cp..C;;O~ ~~f>\ $ 4 95 

p..<tp..~<t 
~ ~<t<t> 

" *Requlres DOS 2.0 or DOS 2.5 

AVAILABLE TO DEALERS FROM MICROAMERICA 

Circle 128 on inquiry card. DEALER TOLL FREE: 1-800-343-4411 

• 
NEECO 
679 HIGHLAND AVE. 

NEEDHAM, MA 02194 

. " , : . 
NEW ENGLAND ELECTRONICS CO., INC. 

"NEW ENGLAND's Largest 

Computer Showroom" o 

(617) 449-1760 
MASTERCHARGE OR VISA ACCEPTED 

TELEX NUMBER 951021, NEECO 

MON-FRI, 9:00-5:30, E.S.T. 



ALi:Ol COMPUTE 
MIII_illliii~iiiiiiiiiliiiiiiiiii;i;i;;; 

- • • - ---
AL TOS OFFERS OUR USERS 

• Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES 
• Megabyte storage AND FLEXIBILITY . .. 
• 64K RAM 
• Totally expandable 

to Hard Disk (29MB) 
and Multi-User 

$5990 

• Z80 based • CP/M. Multi-User 
• Hard Disk. Seven languages 
• MP/ M • NEECO system support 
• Full Word Processing 

• "ALTOS Computers offer you System 
Flexibility and Reliability" 

CONTACT NEECO FOR ADDITIONAL INFORMATION ON 
HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION. 

Altos computers range in price from less than $3000to over $14,000. Altos Computer Systems' capabilities 
range from single disk-single user to 29 Megabytes-Multi-User. 

AL TOS computers are distributed to Dealers/OEMs in the N.E. Region by MICROAMERICA 

SUPERBRAIN 
SOFTWARE 

(Business Packages written in MicrosoftBASIC) 

Trial Tested Osborne Business Packages on the Superbrain 
• Accounts Receivable s250.00 Complete 4 Module 
• General Ledger s250.00 Package $795 
• Accounts Payable s250.00 MicrosoftBASIC 
• Payroll Package s250.00 $325 

SPECIAL 0 ase 
32K RAM $2795 a Centronics 704-9 (RS232, 
64K RAM $2995 180 CPS, retail $2380) printer 
FORTRAN $ 450 and a 64K Superbrain together 

"The Superbrain is ideal for use asan ent for only $4595 - cash price only. 
terminal or stand alone microcomputer system for 
OEM's, commercial customers, and other • Two 5.25" Shugart Minifloppies with over 
sophisticated computer users." 300 K (CP/M Version 2.2 or later) Disk S 

Circle 129 for NEECO 

• Integrated in a single compact housing. 

• CP/M®operating System with MBASIC5 and 
other interpreters/compilers available. 

• 32K or 64K RAM models available. 

• 2 I/O Ports - one fully enabled RS232 
port for communications. Other port for 
RS232 serial printer output. 

• Too many software packages are now 
available to list them here. 

OEM/DEALER INQUIRIES 
All 

Circle 130 for Microamerica BYrE January 1981 . 207 



Product Revie., 

The Newest Sargon-2.5 
John Martellaro 

2929 Los Amigos Ct Apt B 
Las Cruces NM 88001 

Time travel is common now. You've decided to spend 
the afternoon in Vienna on a sunny spring day in 1770. 
There is talk that at the Royal Palace the Baron Wolfgang 
von Kempelen, counselor to the Royal Chamber, will be 
giving a demonstration of his amazing Automaton Chess 
Player. You wander over towards the Palace. 

The murmur of the crowd grows as the Baron rolls a 
large wooden cabinet into the courtyard, the result of a 
solemn promise he made to the Queen 6 months ago to 
build a chess-playing machine. The Baron smiles gra­
ciously and invites anyone to come forward from the 
crowd to play the Automaton. 

Meanwhile, the noblemen are about ready to accuse 
the Baron of a hoax. A machine that thinks? Rubbish. 
Sacrilege. And the spectators are no more convinced. 
Catcalls from the crowd dare the Baron to open the 
cabinet-obviously big enough to hold a small man­
whereupon von Kempelen opens all the doors only to 
reveal a complex system of pulleys, gears, and levers, 
nothing else. 

About this time, you decide to come forth from the 
crowd to play this wondrous machine. Unknown to 
everyone, you have Sargon 6, no bigger than a match­
book, hidden in your palm. With its aid, you win, but the 
Automaton plays a superb game. Afterwards, a crowd 
gathers around you, and the Baron congratulates you on 
your game. Everyone agrees that the machine played a 
creditable game of chess, clearly outplayed by a genius. 
A priest overhearing this remarks that this is proof of the 
superiority of the human mind. You shrug, put Sargon 6 
in your pocket, and wander off into the crowd. 

The Baron will go on to amaze the bewildered crowds 
in Europe and America for many years, and the machine 
will defeat many chess players. It will take 70 years for 
the hidden compartment and the hoax to be revealed. But 
the dream of a chess-playing machine is planted firmly in 
the minds of men. A dream which would take another 
200 years to come true. 

Introduction 
Sargon 6 isn't available yet, but Sargon 2.5 is. It is a 

game module and holder slightly larger than a hardback 
book, but the real guts are no larger than a pocket 
calculator. This is the MGS (Modular Game System) 
from Chafitz; as of this writing, it is the strongest chess­
playing microcomputer you can buy. 

You may already be familiar with the Sargon 1 and 
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Sargon 2.0 computer programs written by Dan and 
Kathe Spracklen. These are available on cassette or flop­
py disk (from Hayden Books) for the Apple II and 
TRS-80 computers. But now Chafitz is marketing Sargon 
2.5 as a plug-in ROM (read-only memory) module that 
fits into the MGS. Presumably, when Sargon 3 and other 
versions are available, you can remove the old ROM and 
plug in the new one. Not only does this protect the firm­
ware, but allows new games (such as checkers and 
backgammon) to be run on the same system. 

The technical specifications of the MGS-Sargon 2.5 
combination are many and impressive. The system is 
rather complete: a benefit of Chafitz's previous ex­
perience with its chess machine, Boris. A touchpad 
keyboard allows the user to: 

• force selection of best move 
• use the machine in its hint mode 
• set playing level (from 0 to 6) · 
• set up a given position 
• show elapsed time (either player, cumulative, or time 
per move) 
• withdraw a move or moves (up to three moves) 

~At a Glance _________ ---l 
Name 
Chafitz Modular Game 
System with Sargon 2.5 

Manufacturer 
Chafitz Inc, 856 Rockville 
Pike, Rockville MD 
20852, (301) 340-0200 

Price 
$375 

Processor 
6502, 8-bit 

System-clock frequency 
2 MHz 

Memory 
2 K bytes of program-

mabIe memory (for inter­
nal use only) 

Additional features 
Includes AC adapter, 
keyboard, chessboard, 
magnetized chess pieces; 
Sargon 2.5 is a re­
movable module that can 
be replaced by other 
game modules (not yet 
released) 

Software 
Sargon 2.5 program, held 
in 8 K bytes of ROM 

Options 
. Rechargeable battery 
option 
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Circle 131 on Inquiry card. 

APPLE II TRS·SO 
® QUALITY <D 

DISK SOFlWARE • .... 
VISA -o HOME FINANCE PAK I: Entire Series $49.95 ®<D 
o CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT MANAGEMENT SYS­

TEM nOI only keeps complete records. it also gives you the .nalysis and control tools you need to actively 
manage your .ccount. The system provides routines for BUDGETING INCOME AND EXPENSE, AUTO· 
MATIC CHECK SEARCH,and BANK STATEMENT RECONCILING. CRr or printer reports are produced 
lor ACTUAL EXPENSE vs BUDGET. CHECK SEARCH DISPLAY. RECONCILIATION REPORT snd 
CHECK REGISTER DISPLAY by month. Check entry is prompted by user-defined menus of standard 
purposes an d recipient codes, speeding data entry and reducing disk storage and retrieval time. Six fields of 
dltl .re stored for each check: .moun.t, check no., date, purpose, recipient and TAX DEDUCTIBLE RE­
MINDER. CHECK SEARCH routines Illow searching on Iny of these data fialds. Routines are also provid­
ed for CHECK SORT by date and check no., DATA EDITING and Report Formats_ Up to 100 checks/mo . 
storage . _.. . ... . .. . .. $39.95 

o SAVINGS: Account management system for up to 20 se parate Savings accounts. Organizes! files and 
displays deposits, withdrawals and interest earned for each account. Complete reco rds shown vIa CRT or 
printer. , . . . $14.95 

o CREDIT CARD: Get control of your credit cuds with this program. Organizes, stores and displays 
purchases, payments and service charges for up to 20 separate cards. Use for credit cards or bank loans. 
CRT or printer reports . . ,S14,95 o UNIVERSAL COMPUTING MACHINE: $49.95®(]) 
A user programmable computing system structured around a 50 row x SO column table. User defines row 
and column names and equations forming a unique computing mact;ine. Table elements can be multiplied, 
divided, subtracted or added to any other element. User can define repeated functions common to a row or 
column greatly simplifying table setup. Hundreds of unique computing machines can be defined, used, stored 
and recalled, with or without old data, for later use. Excellent for sales forecasts, engineering design analysis, 
budgets, inventory lists, income statements, production planning, project cost est imates·in short for any 
planning, analysis or reporting problem that can be solved with a table. Unique curser commands allow you 
to move to any element, change its value and immediately see the effect on other table values. Entire table 
can be printed by machine pages (user·defined 3·5 columns) on a 40 column printer. 

D COLOR CALENDAR: $29.95 ® 
HI ·RES color graphics display of your personal calendar . Automatic multiple entry of repetitive events. Re­
view It a glance important dates, appointments, anniversaries, birthdays, action dates, etc. over I 1 yelr per· 
iod. Graphic calendar marks dates. Printer and sc.een display a summary .eport by month of your full text 
describi ng each day 's action item or event. Ideal for anyone with a busy Cllendar. 

o BUSINESS SOFTWARE: Entire Series $159.95 ®<D 
o MICROACCOUNTANT : The ideal accounting system for the sma ll business. Base d on claSSIC T-accounts 

and double-entry bookkeeping, this efficient program records and produces repons on account balances, 
general ledger journals, revenue and expenY!s. Screen or 40 column p"nter reports. Handles up 10 1000 
journal en tries per month up to 300 accounts. Includu a shan primer 10 Financial Accounting . . .. $49.95 

o UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPlIFV and SAVE TIME fm the 
serious businessman who must periodically Analyze, Plan and Estimate. The program was created u~ing our 
Universal Computing Machine and it is programmed to provide the following pl an ning and forecastiu!I tool s_ 

CASH FLOW ANALYSIS PROFORMA BALANCE SHEET SOURCE ANO USE OF FUNOS 
PROFORMA PROFIT & LOSS SALES FORECASTER JOB COST ESTIMATOR 

Price, including a copv of the Universal Computing Machine . . . S89_95 

o BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget programs eXPlnded to 
include up to 50 budgetable items and up to 400 checks per month. Includes bank statement reconciling 
and automatic check search (4BK) ....................•.......... . .. . .. . ... . .. $49.95 

D ELECTRONICS SERIES: Entire Series $259.95 ®<D 
OlOGIC SIMULATOR : SAVE TIME AND MONEV. Simulate your digital logic circuits before you build 

them. CMOS, TTL, or whatever , if it's digital logic, this program can handle it . The program is an inter­
active, menu driven, full ·fledged logic simulator capable of simulating the bit ·time by bit-time response of a 
logic network to user-specified input patterns, It will handle up to 1000 gates, including NANOS, NORS, IN ­
verters, FlIP·FlOPS, SHIFT REGISTERS, COUNTERS and user-defined MACROS_ Up to 40 user-defined, 
random, or binary input ~atterns . Simulation resullS displayed on CRT Of printer. Accepts network des­
crigtions hom keyboard or from lOGIC DESIGNER for simulation. . $159.95 

OLOGIC DESIGNER ; Interactive HI-RES Graphics program for desig ning dig ita l logic systems. A menu 
driven series of keyboard commands allows you to draw directly on the screen up to 15 different gate types, 
including 10 gate shape patterns supplied with the program and 5 reserved for user specification. Standard 
patterns supplied are NAND, NOR, INVERTER, EX·OR, T·flDP, JK ·flOP, D·FlOP, RS·FLOP, 4 Bit 
COUNTER and N·BIT SHIFT REGISTER. User interconnects gates just as you would normally draw using 
lin e graphics commands. Network descriptions for LOGIC SIMULATOR generated simultaneously with the 
CRT diagram being drawn. . . . . ..... . ....... $lS9.95 
MANUAL AND DEMO DISK; Instruction manual and demo disk illustrating capabilities of both pro-
grams .......................... . . ,. . . . .......... S29.95 

o MATHEMATICS SERIES: Entire Series $49.95 ® 
o STATISTICAL ANAL VSIS I: This mellu driven program performs SIMPLE LINEAR REGRESSION analv · 

sis, determines the mean, standard deviation and plots the frequency distribution of use.-supplied data sets. 
Printer, Disk,lIO and edit routines included (32K min.) . ____ 519_95 

o NUMERICAL ANAL VSIS : HI ·RES 2-Dimensional plot of any function. Automatic scaling_ At your option, 
the prO!}lam will plot the function, plot the INTEGRAL, plot the DERIVATIVE. determine the ROOTS, 
find ,he MAXIMA and MINIMA and list the INTEGRAL VALUE. _ . 519.95 o MATRIX : A general purpose, menu driven program for determininQ th e INVERSE and DETERMINANT of 
any matrix, as well as the SOLUTION to any set of SIMUl TANEOUS LINEAR EQUATIONS. Disk I/O for 
data save. Specify 55 eqn. set (4BK) or 35 cqn. (32K) ................................ 519.95 

o 3-D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTV of MATHEMATICS by creating HI -RES 
PLOTS of 3·dimensional surfaces from any 3-variable eq uat ion. Disk save an d recall routines for plots. Menu 
driven to vary surface parameters . Hidden line or transparent plolting . . _ S19.95 

o ACTION ADVENTURE GAMES: Entire Series $29.95 ® 
ORED BARON : Can you outfiV the RED BARON? This fast action game simulates II machine·gun DOG · 

FIGHT between your WORLD WAR I BI-PLANE and the baron's. You can LOOP, DIVE , BANK or CLIMB 
in anyone of 8 directions · and so can the BARON. in HI ·RES graphics . _514.95 

o BATTLE Of MIDWAV : You are in command of th e U.S.S. HORNETS' DIVE-BOMBER squadron . Your 
targets are the Aircraft carriers. Akagi, Soryu and Kaga . You must lI y your wav through ZEROS and AA 
FIRE to make your DIVE-BOMB run. In HI -RES graphics . __ S14_95 

OSUB ATTACK ; It 's April, 1943. The enemv convoy is headed for the CORAL SEA. Your sub, the 
MORAV, has just sighted the CARRIERS and BATTlESHIPS. Easy pickings. But watch out fOI the DE · 
STROVERS · thev're fast and deadly. In HI-RES gllphics . _ ..... 514.95 

o FREE CATALOG - All programs are supplied on disk and run on Appl e II w/Oisk & Appl~soft ROM Card & 
lRS-B.O ~evel II and require 32K. RAM unless otherwise noted. Detailed inst ructions included_ Olders ship ­
ped WIthin 5 dlYs. Card users Include card number. Add S1.50 postage and handllOg with each order . 
California residents add 6~% sales tax . Foreign orders add S5.00 postlge and handling. 

~ 
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Sicilian Defense 

White Black 

Martellaro Sargon 2.5 (level 4) 

1. e2-e4 
2. NgH3 
3. Bf1·b5 ch 
4. Bb5·c4 
5. Nb1 -c3 
6. d2·d4 
7. Nf3xd4 
8. Bc1-e3 
9. Nd4·b5 

10. Ra1-b1 

c7-c5 
d7·d6 
Bc8-d7 
Nb8·c6 
Ng8·f6 
c5xd4 
Qd8-b6 
Qb6xb2?? 
Ra8·c8 
. .. and Black loses his Queen 

Table 1: Beginning of a chess game between the author and 
Sargon 2.S. 

The system is very nicely packaged. The quality of the 
plastic case and the display is outstanding. In the instruc­
tion manual there is a brief rule description of chess and 
information on the USCF (United States Chess Federa­
tion). This is an important and welcome addition. 
Overall, the instructions are clear and easy to under­
stand. For once, we have complete documentation. 

A conversation with Kathe Spracklen revealed that the 
decision algorithms of Sargon 2.5 are exactly the same as 
those of Sargon 2.0. The only modification is that the 
host 6502 microprocessor runs at 2.0 MHz as opposed to 
the Apple's effective 1.0 MHz, and Sargon 2.5 thinks on 
its opponent's time. The result of this is that Sargon 2.5 is 
often ready with a move as soon as the opponent enters 
his move. The program uses 8 K bytes of ROM and 2 K 
bytes of programmable memory. 

Playing Strength 
When chess programs were first written for microcom­

puters (Microchess 1.0 on the KIM and Sol), we all 
laughed and proceeded to demolish them. While we had 
respect for the programs on big computers, microcom­
puter chess programs had a poor reputation. Times have 
changed, and now the average player can no longer bully 
microcomputer-based chess programs. That is not to say 
that Sargon can't be beaten by a good player. (Some 
results are given here; see tables 1 and 2.) But now a 
player must use care and caution, and a single slip can 
mean disaster. 

Sargon 2.5 in experimental form obtained a USCF 
rating of 1641 in a rated human tournament (the 1979 
Paul Masson Championship). This is not bad at all for a 
machine that plays under tournament time controls and 
can be held in the palm of your hand. Reportedly, the 
Spracklens are working on major improvements that will 
boost its rating (Sargon 3) to 1800 in tournament time. 
Sargon 2.5 is probably the last microcomputer program 
that we amateur players will be able to consistently beat. 

Playing Results 
In a match of five games between Sargon 2.5 and 

Sargon 2.0 (which runs on my Apple 11), the programs 
split-two wins, two losses each, and a declared draw. 
Sargon 2.5 started out slowly indeed. I didn't mind too 
much when I (rated about 1700) and a friend (rated 1850) 



When it comes to 6800 
Software Source BooksT; 
Hemenway delivers what 
the others leave out . 
... including complete source listings, 
complete descriptions of all algorithms used, 
and complete manuals of the products. 
SP/68 OPERATING SYSTEM 
One of the most powerful operating systems 
available for the 6800 family of microproces­
sors, this disc-based system features great 
flexibility. The user can add commands for 
special purposes. A single transient Peri ph­
erallnterchange Program (PIP) transfers data 
between devices. The system is relocatable 
anywhere in memory and fits in less than 8K. 
Other features include device-independent 
I/O and dynamic file allocation. 

U.S. $34.95 
International $52.45 

XA6809 MACRO LINKING 
CROSS-ASSEMBLER 
This new two-pass program generates relo­
catable and linkable code (requi res LlNK68). 
Resident on any 6800 system, XA6809 lets 
you produce code for a 6809 right now. This 
assembler has full macro facilities and features 
a COMMON section for the production of 
ROMabie code, conditional assembly and 
fast execution. 

U.S. $24.95 
International $37.95 

STRUCTURED BASIC LANGUAGE 
STRUBAL+'" COMPILER 
The compiler features variable precision 
from 4 to 14 digits for business or scientific 
uses and Structured Programming forms. It 
produces Relocatable and linkable code. You 
can create data structures with mixed data 
types, COMMON and DUMMY sections. 
STRUBAL+TM includes a complete scientific 
package, allows for string-handling and is 
extensible . 

U.S. $49.95 
International $74.95 

TRACER: A 6800 DEBUGGING 
PROGRAM 
Ideal for the programmer looking for good 
debugging software. TRACER features single 
step execution using dynamic break points, 
register examination and modification, and 
me mory examination and modification. 
Includes detailed TRACER program notes 
and a reprint of "Jack and the Machine 
Debug" (from the December 1977 issue of 
BYTE magazine). U.S. $5.95 

International $8.95 

LlNK68 LINKING LOADER 
This is a one-pass linking loader which allows 
separately translated relocatable object 
modules to be loaded and linked together to 
form a Single executable load module, and to 
relocate mqdules in memory. It produces a 
load map and a load module in Motorola 
MIKBUG loader format. This book provides 
everything necessary for learning about this 
system and the nature of linking loader design 
in general. 

U.S. $7.95 
International $11.95 

RA6800ML RELOCATABLE MACRO 
ASSEMBLER 
This two-pass assembler produces a program 
listing. a sorted symbol table listing, and relo­
catable object code. Object code is loaded 
and linked with other assembled modules 
using LlNK68. This book fully describes the 
6800 assembly language and all major rou­
tines used, and includes flow charts. details on 
interfacing the assembler. Cross referenced, 
showing all calling and called-by routines, 
pointers, flags and temporary variables. 

~---------------------, Please rush the following books: 
U.S. $24.95 

International $37.95 

If your machine 
would like to read 
these programs, 
object code versions 
are available in these 
disk formats: Per­
com, ICOM, SSB, 
SWTPC, TANO and 
others. 

WRITE FOR PRICES 

____ copies of SP/68 OPERATING SYSTEM 
____ copies of XA6809 CROSS ASSEMBLER 
____ copies of LlNK68 LINKING LOADER 
____ copies of RA6800ML MACRO ASSEMBLER 
____ copies ofSTRUBAL+' M COMPILER 
____ copies ofTRACER DEBUGGING PROGRAM 

For North America, add $ .75 per book postage or $1 .50 per book for 
First Class. All other destinations, add $2.00 per book postage and 
handling or $3 .50 per book for Priority Mail. 

Name _________ Title ________ _ 

Company ________ Street ________ _ 

City ________ State ___ ZIP _____ _ 

o Check or M.O. enclosed 0 VISA 0 MasterCharge 
Card No. Expires, _______ _ 
o First Class/ Priority 0 Book rate 
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Grunfeld·lndian Defense 

White Black 
Sargon 2.5 (level 4) Sargon 2.0 (level 3) 

1. d2·d4 Ng8-f6 
2. c2-c4 g7-g6 
3. Nb1-c3 d7-d5 
4. c4xd5 Nf6xd5 
5. Nc3xd5 Od8xd5 
6. Ng1-f3 Bf8-g7 
7. Bc1-f4 

This gets the Bishop developed in preparation for 8. e2-e3. 

. . . Nb8-c6 
8. e2-e3 Od5-a5 ch 
9. Od1-d2 Nc6-b4 ! 

Not a bad move for a $30 program. But it will be fruitless . 

10. Ra1-c1 Bc8-f5 
11 . Rc1-c5 Oa5-b6 
12. Bf4xc7 Nb4-c2 ch 

Sargon 2.0 has been wanting to do this badly. Now, however, it is 
in vai n. 

13. Rc5xc2 
14. Bf1-b5 ch 
15. Bb5-c4 
16. Rc2-c3 
17. 0d2-d1 

Ob6·e6 
Ke8·f8 
Oe6-e4 
B15-g4 

Sargon 2.5 is finding all the right defensive moves and is a pawn 
and Knight to the good. 

17. . . . . Bg4xf3 

18. g2xf3 
19.0·0 

Oe4·f5 

Taunting Sargon 2.0 to do any harm ... 

19. . . . . b7-b5 
20. Bc4-b3 Of5-g5 ch 
21 . Bc7-g3 Og5-16 
22. Rc3-c5 a7-a6 
23. Bb3·d5 Ra8-d8 
24.0d1-c2 

Threatening, of course, 25. Rc5-c8. 

24 ... '. . Of6-f5 
25. Oc2xf5 g6xf5 
26. Bd5-b7 e7-e6 
27. Bb7xa6 b5-b4 
28. Rc5-c4 Rd8-a8? 

Black was in serious trouble, but there was no reason to allow the 
following clincher . 

29. Bg3-d6 ch Kf8-e8 
30. Ba6-b5 ch 

The mating web starts ... 

30 ..... 
31 . Rc4-c7 
32. Rc7-b7 

Threat: Rb7-b8 mate. 

32 ..... 
33. Rb7-d7 ch 
34. Rd7-a7 ch 
35. Ra7xa8 mate 

Ke8-d8 
Ra8-a5 

Ra5-a8 
Kd8-e8 
Ke8-d8 

Table 2: Record of a complete chess game between Sargon 2.5 (running on the Chafitz Modular Game System) and Sargon 2.0 
(running on an Apple II computer). 

Technical Notes on Sargon 2.5 and the Chafitz 
Modular Game System 

The MGS is a plastic case with a slide-out tray. The 
top of the chessboard is brown and white soft grain 
with algebraic-notation markings. In the tray is the 
receptacle for the plug-in ROM, a keyboard (supplied 
with a chess overlay), and a compartment with chess­
men-standard Staunton chess pieces, magnetized, 
with a 2~-inch King. There is an AC (alternating cur­
rent) adapter supplied. An optional battery pack is 
available for $39. 95; on battery power, the unit can re­
tain an adjourned position for about 24 hours. The 
total system price is $375. 

Sargon 2.5 plays at six levels. Level 4 gives a reply in 
2 to 4 minutes, plays in tournament time, and is rated 
1641. If you want to wait 20 to 40 minutes per move at 
levelS, the claimed rating is 1800. 

took three games from Sargon 2.5. But when Sargon 2.0 
won its first two games, apprehension mounted. We 
wondered if there was a faulty ROM in Sargon 2.5, but 
we decided it was unlikely. Later, Sargon 2.5 came back 
to win two straight games against Sargon 2.0 and redeem 
itself (see match results, table 3). 

The circumstances of the first two losses to Sargon 2.0 
are peculiar. In the first game, everything was even down 
to pawns and King against pawns and King . But Sargon 
2.0 gained a tempo (an advantage in time) and promoted 
a pawn to Queen before Sargon 2~5 could. In the second 
game, Sargon 2.5 played very speculatively on the attack 
and lost a Bishop for a pawn, then later another pawn. A 
whole Bishop down going into the end game with no 
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Opponent of USCF 
Sargon 2.5 Rating Results 

Martellaro (1700+) 2 wins, 1 loss 
J. Irwin (1850) 1 win 

Sargon 2.0 (1600?) 2 wins, 2 losses, 1 draw 

Table 3: An informal list of match results between Sargon 
2.5 and other opponents. 

compensation whatsoever caused me to declare a win for 
Sargon 2.0. 

This is hard to quantify or justify, but it appears that 
Sargon 2.5 with its greater look-ahead capability plays 
more (what I would call) speculatively. Sargon 2.5 will 
play solid defense and sacrifice soundly, but it also ap­
pears to playa little more aggressively and loosely than 
Sargon 2.0. Sargon 2 .0 is very solid and conservative and 
never risks too much. Because of this, Sargon 2.5 can get 
into trouble on the offensive. 

It is also peculiar that in the games Sargon 2.5 won, it 
was on the defensive with White. (See the game score in 
table 2.) Sargon 2.0 huffed and puffed on the attack with 
Black for twenty moves, flailing away. When Sargon 2.5 
was done fending off the attack, it was a Bishop and two 
pawns up and proceeded to mate. Astonishing. 

The difference in strength between Sargon 2.5 and 
Sargon 2.0 seems small yet definite. My personal subjec­
tive experience is that Sargon 2.5 is more resilient on the 
defense, and I would prefer to play Sargon 2.0 as the 
weaker opponent. However, if you are running Sargon 
2_0 on your microcomputer, the $300-plus investment for 
the "improved" version is hardly worth it. Wait for 
Sargon 3 .• 



If you have a personal computer-or a computer 
terminal - CompuServe can bring a world of 
information into your home or small business. 

CompuServe 
CompuServe is a major computer services com­
pany that has been serving top industrial and 
governmental clients for more than a decade. 
Now we 're also applying our extensive computing 
capacity to the delivery of information services to 
your personal computer. 

The Information Service 
This exciting service is available in more than 250 
cities between 6 p.m. and 5 a.m . weekdays, all 
day weekends and most holidays. Cost? Only 
$5.00 per hour billed in minutes. All you need is a 
300 baud modem, and our complete information 
service is only a local phone call away. 

Welcome to CompuServe's information service . 

• News. Weather. Sports. Major regional news­
papers. Plus international news services . 

• Finance. Micro Quote. Updates and historical 
information on stocks, bonds and commodities. 

• Entertainment. Theatre, book, movie and res­
taurant reviews. Plus opera, symphony, ballet, 
dance, museums, galleries ... 

• Electronic Mail. Create, edit, send and receive 
messages from any other CompuServe user ... 
nationwide. 

Circle 133 on inquiry card. 

CompuServe's 
information 
service. 

A world of 
information 
available. 
Right now. 

• Home & Educational Reference Service. Any­
thing you want to know ... from encyclopedia in­
formation to household tips. 

• CompuServe User Information. In case you 
need technical help ... and information on new 
services as they become available. 

• MicroNET. Forthe computer hobbyist. Software 
Exchange, line printer art gallery, challenging 
games, programming languages, word proces­
sing, business & educational programs ... and 
much, much more. 

And this is just the beginning. CompuServe is 
continually adding to its list of available services. 
The world of electronic information isn't coming 
tomorrow. It's here today. 

CompuServe is Available at 
Radio Shack® Stores 
Your local Radio Shack ® Store Sells Com­
puServe's information service . There are more 
than 6,000 Radio Shack® Stores and Dealers 
nationwide. Check with the outlet nearest you . 
Radio Shack is a division of Tandy Corporation. 

CompuServe 
Information Service Division 
5000 Arlington Centre Blvd . 
Columbus, Ohio 43220 
(614) 457-8600 
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The MICROCONDUCTOR ™ 
the ultimate 
database manager 
for your TRS·80® and Apple® 

The M1CROCONDUaORTo directs your computer to 
compose, organize and summarize all information you 
need ta solve yaur software and business problems. 

With The MICROCONDUaORTo
, your computer will 

be able to compose any record-keeping software you 
need. In the office, The MICROCONDUaORTo can help 
with anything fram accounts receivable to property 
management. You'll find that The M1CROCONDUaORTo 

is ideal for the shop too. Let it tal~e care of your inventory 
records, sales analysis, price lists, and more. 

The MICROCONDUaORTo is not just a file manager 
but a true Data Base Management System suitable for 
both the novice and professional users. 
Some of the modules of this masterpiece ore: 
DATA FILE-One step file creation. Just set it, and forget it. 
MAlNT.- Manipulate your data files with ease; add, 

delete, modify, scan, relocate, and more. 
SO~T - Sort any number of fields, in any sequence, 

ascending or descending order. 
UPDATE- Single or dual file report and update utility. 

Introductory Prices 
TRS-80® Model I .. . $249 
Apple@ . .. .. . ............ $299 
TRS-80® Model II . "' " ' '' '''' '' '' '' ' '' .. .. .... $399 
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Compose Any Software Program 
By simply answering the questions, 

YOU Describe the file layouts 
YOU Specify the print formats 

YOU Design the update functions. 
The CONDUCTOR DOES THE WORK!!! 

The MICROCONDUaORTo is power at your fingertips! 
Power to set up, maintain, sort, report, and update data 
filesatwhim.Just imagine: with theMICROCONDUaORTo

• 

you can establish a custom mail ing list system in -30 
minutes, accounts receivable in 2 hours, 0 complete 
business system in only a few working days. Never 
before has your computer been given such power! 

DATA FILES-No limit on the number of records a file 
can have. 

FIELDS-Any type (string, interger, single, double). 
Eight entry modes (including defaults, 
counting, and suppress). 

REPORTS-Four ways to generate reports. Total nu­
meric column(s). Print on any paper in 
any format (statements, labels, etc.) . 

SORT -Any field(s) in any combination (i.e. mul­
tiple-I~ey sort) . Any size file, numeric or 
ASCII. Ascending or descending. 

MAINT.-Command anticipation. Record duplica­
tion. Direct access and sequential search. 

UPDATING/ 
MERGING-Add, subtract, multiply, divide fields. Com­

bine results from previous calculations . 
Test for any condition and take action. 

*Registered trade mark of Apple & Radio Shack. 
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SAVE 
on add-ons for 

APPLE® 6 TRS-80® 
THE 

MICROCONDUCTOR™ 
the ultimate data base manager $299 
for your TRS-80® and Apple® 

The MICROCONDUaOR~ is nor JUST a file manager bUT a True DaTa 
Bose Managemenr SysTem suiTable for bOTh The novice and professional 
users. 

DATA FILES-No limiT on The number of records a fi le can have. 
FIELDS-Any rype (SITing. inrerger. single, double l. EighT enrry 

modes (including defaulrs. counting, and suppress). 
REPORTS-Four ways TO generaTe reporrs. TOTal numeric column(s). 

Print on any paper in any formaT (sTaTemenrs. labels. eTC.). 
SORT -Any field(s) (i .e. muITiple-l~ey sort). Any size file. numeric or 

ASCII. Ascending or descending. 
MAINT.-Command anTicipaTion. Record duplicaTion. DirecT access 

and sequenrial search. 
UPDAnNG/ -Add. subtracT. mulTiply, divide fields. Combine resulTS from 
MERGING previous calculaTions. TeST for any condiTion and Tal~e 

action. 

TRS-80® MODELl ... .. .. ..... .... ........ .. S249 
APPLE® .. ........ .. .. .. .. . . ...... .. S299 

NEWDOS80 
A new enhanced NEWDOS for the TRS-80® 

The most powerful Disl~ Operating System for the TRS-80® 
designed for the sophisticated user and professional programmer 
who demands the ultimate. 

NEWDOS/80 is the planned upgrade from NEWDOS 2 .1. 
Some of the features are: 

• New [3ASIC commands for files with voriable record lengths 
up to 4095. 

• Mix or match drives. Use 35, 40 or 80 lTacl~ 5" disl~ drives or 
8" disl~ drives, or combo. 

• Security boot-up for [3ASIC or machine code application 
programs. 

• New editing commands. 
• Enhanced RENUMber that allows relocation. 
• Command chaining . 
• Device handling for routing to display and printer 

simultaneously. 
• DFG function; stril~ing of D, F and G I~eys allows user to enter 

a mini-DOS without d isturbing program. 
• Compatible with NEWDOS & lRSDOS. 
• Machine language Superzap/802.1 utilities $149 

ad enhanced debug and copy. 

TRS-80® MODEL" .... . ........ .... .. S399 Disk Drive Sale! 
/---'::"':"'=:""='=---":"':':';;;'=-::=-:":"":":":":":":"::":":":":O':":"'N-A-P:-::P:-::L-=E=--=-I:-I -1:-6-:-:-:K:-l ;~:fsl.ete with power supply ond 

INTRODUaORY OFFER 
SAVE $300 LIST 1949 

Okidata 
Microline 80 

S639 
Model 82 

S899 
PaTch for Apple GraphiCS 189 

FREE MEMORY UPGRADE KIT TF-3 Shugart SA400 . .. . . . . . 1339 
Pertec FD200, 40 lTacl~ ..... 1379 

TO 46K WITH PURCHASE OF * TF-5 MPI 1351 , 40 lTacl~ ..... 1359 
APPLE II 16K *TF-7 Micrapolis, 77lTacl~ ... 1579 

1-80 
SoftCard 
$339 

The Source .... 1100 
Applesoftware .. 129.95 

TDH-1 Dual sided, 
35 lTacl~ .. . .. .. .. .......... 1469 

TF-3M Drive Sys 2 Shugart .. 1658 

Disk Exoansion System 
*2 Shugart SA400 TF-3 .. .... 1678 
* 1 Two-Drive Cable .......... 1 26 
* 1 Expansion interface 32K . . 1459 
* 1 35-lTacl~ DOS+ .......... .. 1 99 

TOTAL LIST PRICE .... ...... . 11262 
SPECIAL 

~~~~ ....... .. . $1,149 

NEWDOS+ 40 lTacl~ . . .. 1110 
NEWDOS+ 35 lTack ... .... 199 
D-Cat ............... '" ..... 1199 
Head Cleaner .......... '19.95 
AJA l3usiness PI~g . . ... 1359 
The Source . . 1100 
I30sic Compiler . .. 1195 
Moil Ust ............... .. .... .. 160 
Electric pencil .... . .. .. .. . . .. 1150 

MTI APPLE 8" DISK SYSTEM 
NEW FOR TRS-80® 

TF-8 80 TRACK DISK DRIVE 
byMPI 

TF-9 DUAL 80 TRACK DISK 
DRIVE byMPI • One SABOOR Floppy 

• 1 Drive Chassis & Power Supply 
• Controller. Cable and DOS 

SUP-R-MOO II 
ABT KEY PADS .... .. .. .. ... . 

Printers 
Centronic 779. .. .. 11,069 
l30se 2 .. .. .. .. . .. . 1 649 
Centronics 737 ....... 1895 
CentroniCS 702-9 .. 11,995 
Malibu .. 1 2,093 
Spinwriter .. .. . ..... . 12,569 
Daisy Wheel ....... 11,779 

$1439 
. S24.95 

... s99.00 

Double your capacity. 
Single head mini floppy . 
More than 200K bytes of 
storage. Complete with 
power supply and chassis. 

$639 

Quadruple your capacity. 
400K bytes of storage (liI:e 
having 4-40 tracl~ drrves In 
one unit). Complete with 
power supply and chassis. 

$789 
* BARE DRIVES FOR ANY MICROCOMPUTER 

Does not include power supply & cabinet. 
Pertec FD200 ............ ....... 1282 FD250 . .. ..... 1359 
ShugarT SA400 .......... ...... 1279 SABOO/801 .... 1479 
MPI051 ........................ 1279 052 ..... ........................ 1349 
MPI1391 . . . .. .. 1399 092 . . .. ....... 1525 

m
MICROCOMPLJER~- ~.- ., 
TECHNOLOGY IIP/SA ~, Apparat, Inc. 
INCORPORATED ~ 

3304 W. MacArthur All PRICES CASH DISCOUNTED 4401 South Tamarac Parkway 
Order Desk Only 800-554-7222 Santa Ana, CA 92704 • FREIGHT FOB FACTORY Denver, CO 80237 

Telex #678401TAB IRIN (714) 979-9923 ASK FOR FREE CATALOG (303) 741-1778 
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Product Review 

The SwTPC 6809 Microcomputer System 

Tom Harmon, 1505 Magnolia Dr, Salisbury MD 21801 

The SwTPC 6809 microcomputer system can be pur­
chased in kit form (as the 69/K) for $495 or assembled 
and tested (the 69/ A) for $595. Since I wanted to add 
sockets for all the integrated circuits, I chose the kit. (The 
assembled version doesn't use sockets.) 

The 69/K and 69/ A systems both include the MP-09 
processor board, one MP-8M 8 K-byte programmable 
memory board, the MP-S2 RS-232C serial-interface card, 
and the MP-B3 motherboard with eight SO-pin slots and 
eight 30-pin slots. The case and power supply are also in­
cluded. 

The Processor Board 
The MP-09 uses the Motorola 6809 microprocessor 

with a 1 MHz clock. The 6809 is the third-generation ad-

t--At a Glance _________ ---t 

Name 
69/K (kit) or 69/A 
(assembled) computer 

Use 
6809-based personal 
computer 

Manufacturer 
Southwest Technical 
Products Corp, 219 W 
Rhapsody, San Antonio 
TX 78216 (512) 344-0241 

Dimensions 
length: 44 cm (17 inches) 
width: 39 cm (15 inches) 
height: 18 cm (7 inches) 

Price 
$495 (for 69/K), $595 
(for 69/A) 

Features 
processor board contain­
ing 6809 microprocessor 
running at 1 MHz, 
RS-232C serial-interface 
card, 8 K bytes of pro­
grammable memory, .fan 
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Hardware 
RS-232C terminal (for 
input and output) 

Software 
SBUG-E monitor in ROM 
(included) 

Hardware Options 
extra memory boards, 
expansion kit for serial 
interface, MF-695-inch 
floppy-disk system (in­
cludes FLEX operating 
system) 

Software Options 
FLEX disk operating 
system, other software 
products from TSC (see 
text) that are supported 
by SwTPC 

Documentation 
looseleaf pages, 22 by 28 
cm (8 1/2 by 11 inches), in 
binder, with separate sec­
tions on kit construction 
(if applicable), sche­
matics, parts layout, 
operation 

dition to the 8-bit 6800 family. It includes two 16-bit in­
dex registers, two 16-bit stack pointers, two 8-bit ac­
cumulators which can be treated as a single 16-bit register 
for some operations, and a direct-page register for direct­
memory addressing. The 6809 includes all addressing 
modes of the 6800 with the addition of program-counter 
relative, extended indirect, indexed indirect, and 
program-relative indirect. Assembly language written 
with program-counter relative mode can be moved 
anywhere in memory without reassembly. 

The 6809 is not object-code compatible with the 6800. 
Although 6800 source code can be reassembled with 
minor changes, the code should be rewritten to take full 
advantage of 6809 capabilities. 

Sockets are provided on the board for three additional 
2716 EPROMs (erasable programmable read-only 
memory devices). However, the documentation says the 
physical addresses of these may conflict with interface 
addresses and recommends they be switched off. 

Included on the processor board is an integrated circuit 
that creates clock signals for various data-transfer rates. 
Because of the shortage of pins on the SS-sOC bus, some 
of the clock signals share common bus lines and are 
jumper-selected. 

A OAT (dynamic address translator) allows physical 
memory to be assigned as logical memory in any desired 
order. Because of this, you don't have to strap memory 
boards into consecutive memory locations. The principal 
use for the OAT will be for multiuser /multitasking soft­
ware, which is still being developed. 

A welcome feature is that the memory addresses used 
for input and output have been moved to a higher loca­
tion to allow the 6809 to support 56 K bytes of program­
mable memory instead of the 32 K bytes supported on 
older SwTPC 6800 systems. 

The MP-09 processor board is silk-screen masked and 
is of much higher quality than the memory board sup­
plied with the kit. The MP-09 board is intended for use 
with the Ss-sOC bus and cannot be used with the older 
Ss-so bus unless modifications are made to the mother­
board. 

The SBUG-E Monitor 
A 2 K-byte monitor (SBUG-E) is supplied in a ROM 

(read-only memory) that is pin compatible with a 2716 
EPROM. The monitor contains disk bootstrap routines 
for both s-inch and 8-inch floppy disks. A new OC-3 
double-head single-density disk controller that is com-



OMEGA 
SALES 
CO. 

-V/S.f -
Circle 137 on Inquiry card. 

"WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC 
12 Meeting St., Cumberland, RI 02864 

OMEGA ships via UPS, truck, or air. COD's. 
Visa, Mastercharge accepted, with no service charge. 

Products are 
NOW 

IN 
STOCK 

AT 
OMEGA 

Sales 
Co. 
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Photo 1: The 5w TPC 6809 microcomputer system. The factory­
assembled 69/ A sells for $595 and includes the three boards 
shown here. Front to back are the MP-09 processor board, the 
MP-8M memory board, and the MP-52 R5-232C serial-interface 
board. The kit version 69/ K is $495. 

patible with the 55-SOC bus is available from 5wTPC for 
$150. The older MF-68 disk controller cannot be used 
with the 55-SOC bus without modification. It has been 
rumored that 5wTPC may soon discontinue the MF-68 
floppy-disk drive and replace it with a OT -5 unit, which 
uses the 5iemens double-head drive. 

The 5BUG-E monitor also includes a memory 
diagnostic. It allows you to set and release breakpoints, 
examine and alter memory, and examine and alter 6809 
registers. Unfortunately, 5wTPC does not provide source 
listings of 5BUG-E. However, a disassembled source 
listing has been published in 68 Micro Journal (June 
1980). 

Serial Interface 
The MP-52 serial-interface card is supplied set up for 

one serial port. It can be expanded to two ports by order­
ing the MP-5X expansion kit, which sells for $25. The 
card must be installed in bus-row 0, driving the system 
console with a standard R5-232C port. A nice feature is 

Photo 2: The MP-8M programmable memory board for the 
5wTPC 6809 microcomputer system. Both the kit and as­
sembled versions of the computer are shipped with one of these 
8 K-byte boards. This board is addressable to any 8 K-byte 
boundry within the first 32 K bytes of memory. 

that you don't need extra cables or connectors since the 
OB-25 connector is mounted directly on the card. 

Other Features 
The MP-B3 motherboard uses the new 55-sOC bus. 

5ince 110 cards have decoding performed for sixteen ad­
dresses, the new cards are not downwards compatible 
with the 55-SO bus. 

The power supply provides unregulated outputs of 
±16 VDC and +8 VOc. Older 55-sO cards that 
obtained 12 VDC from the bus will now require on-board 
regulators. 

The 6809 cabinet is constructed of heavy anodized 
aluminum and is a major improvement on the older 
5wTPC systems. I had no trouble getting the bolt holes to 
align perfectly. 

The quality of the parts supplied with the 69/K kit is 
excellent. I did find several small components missing 
from the kit but had no trouble getting replacement parts 
from 5wTPC. 

AIM 65 
AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily available power 
supply, it's ready to start working for you. It has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1 K or 4K RAM. 
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o Thermal Printer 
o Full-Size Alphanumeric Keyboard 

o Built·ln Expansion Capability 
o TTY and Audio Casselle Interfaces 

o True Alphanumeric Display o ROM Resident Advanced Interactive Monitor 
o Proven R6500 Microcomputer System Devices o Advanced Interactive Monitor Commands 

PRICE: $389.00 
Plus $4.00 UPS (shipped in U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawaii,Canada, $25 air mail to all other countries 
We manufacture a complete line of high quality expansion boards. Use reader service card to be added 
to our mailing list, or U.S. residents send $1.00 (International send $3.00 U.S.) for airmail delivery of our 
complete catalog. 

2951 W_ Fairmount Avenue 0 Phoenix, AZ 85017 0 (602) 265-7564 
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DYNACOMP 
Quality software for: 

ATARI 
PET 
APPLE II Plus 

TRS-80 (Level 11)* 
NORTH STAR 
CP/M 8" Disk 

GAMES 
BRIDGE 2.0 (Available for all computers) PrIc.: SI7.9S Cusell. 

SlI.9S Duk.lI. 
An all-inclusive version of Ihis most popular of card games. This program both BIDS and PLAYS 
either contract or duplicate bridge. Depending on the contract, your computer opponenu will either 
play the offense OR defense. If you bid 100 high, the computer will double your contract! BRIDGE 2.0 
provides chailcngin8 entertainment for advanced players and is an cxceUcntleaming tool for the bridge 
novice. 

HEARTS 1.5 (Avanable for aU computers) PrIc.: S14.9S C .... II. 
SIB.9S Duk.lI. 

An exciting and cnu~rtainin8 compUlet version of this popular card game. Hearts is a trick-oricnted 
game in which the purpose is not to lake any hearts or the queen of spades. Play 8gainst two computer 
opponents who are armed with hard-to-beat playing strategies. 

CRIBBAGE 2.0 (TRS-80 only) Price: SI4.9S Cusell. 
$IB.9S DUk.lt. 

This is a well-designed and nicely executed two·handed version of the classic card game, cribbage. II is 
an excellenl program for the cribbqe player in search of a worthy opponent as weU as the beginner 
wishing to learn the game, in particular the scoring and jargon. The standard cribbqe score board is 
continually shown at the top of the display (utilizing the TRS-80's graphics capabilities), with the cards 
shown underneath. The computer automatically scores and also announces the points using the tradi· 
lional phrases. 

CHESS MASTER (North Star and TRS-80 only) PrIc.: $I9.9S Cuselt. 
S13.9S Duk.lt. 

This complete and very powerful program provides five levels of play. It includes castling, en passant 
captures and the promotion of pawns. Additionally, the board may be preset berore the start of play, 
permitting the examination of "book" plays. To mllJ[imize execution speed, the program is written in 
auembly language (by SOFTWARE SPECIALISTS of California). Full graphics are employed in the 
TRS·80 version, and two widths of alphanumeric display are provided to accommodate North Star 

ST ARTREK 3.2 (Available for all computers) PrIc.: S 9.9S Cuselt. 
SI3.9S Duk.lt. 

This is the classic Startrek simulation, but with several new features. For example, the Klingons now 
shoot at the Enterprise without warning while also auacking starbases in other quadrants. The 
Klingons also attack with both light and heavy cruisers and move when shot at! The situation is hectic 
when the Enterprise is besieged by three heavy cruisers and a starba.se S.O.S. is received! The Klingons 
get even! 

SPACE TILT (Apple only) PrIc.: SIO.9S C .... It. 
$I4.9S Dlsk.lt. 

Use the game paddles to tilt the plane of the TV screen to "roll" a ball into a hole in the screen. Sound 
sim ple? Not when the hole gets smaller and smaller! A built·in timer allows you to measure your skill 
aaainst others in this habit-forming action game. 

GAMES PACK I and GAMES PACK" Prlc.: S 9.9S .ach. Cuselt. 
$13.95 each, Diskette 

GAMES PACK I contains BLACKJACK, LUNAR LANDER, CRAPS, HORSE RACE, SWITCH 
and more. GAMES PACK II includes CRAZY EIGHTS, JOrrO, ACEY-DUCEY, LIFE, WUMPUS 
and others . Available for all computers. 

Why pay $5 .95 or more per program when you can buy a DYNACOMP collection for just $9.951 

STUD POKER (AT ARI only) Price: SII.9S Cuselt. 
SIS.9S Dlsk.lt. 

This is the classic gambler's card game. The computer deals the cards one at a time and you (and the 
computer) bet on what you see. The computer does not cheat and usuafly bets the odds. However, il 
sometimes bluffs! Also included is a five card draw poker belting practice program. This package will 
run on a 16K ATARI. 

STATISTICS and ENGINEERING 

DATA SMOOTHER (Not available for ATARI) PrIc.: S14.9S c .... ll. 
SIB.9S Duk.ll. 

This special data smoothing program may be used to rapidly derive usdul information from noisy 
business and engineering data which are equally spaced. The software features choice in degree and 
range of fit, as well as smoothed fir st and second derivative calculation. Also included is automatic 
plotting of the input data and smoothed results. 

FOURIER ANALYZER (Avanable for an computers) PrIc.: S14.9S c .... ll. 
SIB.9S Dbk.ll. 

Usc this program to examine the frequency spectra of limited duration signals. The program features 
automatic scaling and plotting of the input data and results. Practical applications include the analysis 
of complicated pauerns in such fields as electronics, communications and business. 

TF A (Transfer Function Analyzer) PrIc.: SI9.9S Cusell. 
S13.9S Dbk.ll. 

Thh is a special software package which may be u~d to evaluate the transfer functions of systems such 
as hi-fi amplifiers and filters by examining their response to pulsed inputs , TFA is a major modification 
of FOURIER ANALYZER and contains an engineering-oriented decibel versus log-frequency plot as 
well as data editing features . Whereas FOURIER ANALYZER is designed for educational and scien· 
tific use, TFA is an engineering tool. Available for all computers. 

FOURIER ANALYZER and TFA may be purchased together for a combined price of $29.95 
(Cassettes) and $J7.95 (Diskettes). 

REGRESSION I (Avanable for an computers) PrIc.: $I9.9S c ..... ll. 
S13.9S Dlsk.ll. 

REGRESSION I is a unique and exceptionally versatile one-dimensional least squares "polynomial" 
curve fitting program. Features include vcry high accuracy; an automatic dcgree determination option; 
an elttensive internal library of fitting functions; data editing; automatic data and curve plouing; a 
statistical analysis (e.g., standard deviation, correlation coefficient, etc.) and much more. In addition, 
new fits may be tried without reentering the data. REGRESSION I is certainly the cornerstone program 
in any data analysis software library. 

REGRESSION" (PARAFIT) (AvaUable for all compute",) Price: S19.9S c .... ll. 
$23.95 Diskeue 

PARA FIT is desianed to handle those ca~s in which the parameters are imbedded (possibly nonlinear· 
Iy) in the fitting function. The user simply inserts the functional form, including the parameters (A(1), 
A(2), etc. ) as one or more BASIC statement lines. Data and results may be manipulated and plotted as 
with REGRESSION I. Use REGRESSION I for polynomial fitting, and PARAFIT for those com· 
plicated functio ns. 

REGRESSION I and II may be purchased toaether for S36.95 (cassettes) and S44.95 (diskettes) 
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Availability 

DYNACOMP software is supplied with complete documentation containing clear explanations and 
examples. All programs will run within 16K program memory space (ATARI requires 14K). Except where 
noted, programs are available on ATARI, PET, TRS·gO (Level II) and Apple (Applesoft) cassette and 
diskette as well as North Star single density (double density compatible) diskette. AddilionaJly, most pro­
grams can be obtained on standard 8" CP/M floppy disks for systems running undu MBASIC. 

BUSINESS and UTILITIES 
MAIL LIST" (North Star only) PrIc.: S21.9S 

This many-featured program now includes full alphabetic and zip code sorting as well as file mergina . 
Entries can be retrieved by u.ser-defined code, client name or Zip Code. The printout format allows the 

~~~~~~~~:U~I~~e~~~~e:~!~e~l:i! Each diskette can store more than J 100 entries (single density; over 

TEXT EDITOR I (Letter Writer) PrIc.: SI4.9S Cuse". 
SIB.9S Duk.". 

An easy to use, line-oriemed text editor which provides variable line widths and simple paragraph in­
dexing. This text editor is ideally suited for composing letters and is quite capable of handling much 
larger jobs. Available for all computers. 

PERSONAL FINANCE SYSTEM (ATARI only) Price: S34.9S Diskelle 
PFS is a single disk menu oriented sys tem composed of 10 programs designed 10 organize and simplify 
your personal finances. Features include a 300 transaction capacity ; fast access; 26 optional user codes; 
dala retrieval by month, code or payee; optional printing of reports; chedbook balancing; bar graph 
plotting and more. Also provided on the diskette is AT ARI DOS 2. 

FINDIT (North Star only) PrIc.: S19.9S 
This is a three-in-one program which maintains information accessible by keywords of three types: Per· 
sonal (e.g .. last name), Commercial (eg: plumbers) and Reference (eg: magazine articles, record 
albums, etc). In addition to keyword searches, there ale birthday, anniversary and appointment search­
es for the personal records and appointment searches for the commercial records. Reference records 
are accessed by a single keyword or by cross·referencing two or three keywords. 

DFILE (North Star only) PrIc.: S19.9S 
This handy program allows North Star users to maintain a specialized data base of all files and pro­
grams in the stack of disks which invariably accumulates. DFILE i~ easy to set up and use . It will 
organize your disks to provide efficient locating of the desired file or program. 

COMPARE (North Star only) PrIc.: $I2.9S 
COMPARE is a single disk utility software packqe which compares two BASIC programs and dis­
plays the file sizes of the programs in bytes, the lengths in terms of the number of statement lines, and 
the line numbers at which various listed differences occur . COMPARE permits the user to examine vcr· 
sions of his software to verify which are the more current, and to clearly identify the changes made duro 
ing development. 

COMPRESS (North Star only) PrIc.: SIl.9S 
COMPRESS is a single-disk utility program which removes all unnecessary spaces and (optionally) 
REMark statements from Nortlt Star BASIC programs. The source file is processed one line at a time, 
thus permitting very large programs to be compressed using only a small amount of computer memory . 
File compressions of 20-50" are commonly achieved. 

GRAFIX (TRS-80 only) PrIc.: SIl.9S Cuse". 
SI6.9S Duk.". 

This unique program allows you to easily create graphics directly from the keyboard . You "draw" 
your figure using the program's extensive cursor controls. Once the figure is made, it is automatically 
appended to your BASIC program as a string variable. Draw a "happy face", call it H$ and then print 
it from your program using PRINT H$! This is a very easy way to create and save graphics. 

TIDY (TRS-80 only) PrIc.: SIO.9S Cuse". 
$I4.9S Duk.". 

TIDY is an assembly languqe program which allows you to renumber the lines in your BASIC pro­
grams. TIDY also removes unnecessary spaces and REMark statements. The result is a compacted 
BASIC program which uses much less memory space and executes significantly faster. Once loaded, 
TIDY remains in memory; you may load any number of BASIC programs without having to reload 
TIDY! 

SIMULATIONS and EDUCATION 

BLACK HOLE (Apple only) PrIc.: SI4.9S CuseU. 
SIB.9S Duk.". 

This is an exciting graphical simulation of the problems involved in closely observing a black hole with 
a space probe. The object is to enter and maintain, for a prescribed time, an orbit close to a small black 
hole. This is to be achieved without coming so near the anomaly that the tidal stress destroys the probe . 
Control of the craft is realistically simulated using side jets for rotation and main thrusters for accelera­
tion. This program employs Hi-Res graphics and is educational as well as challenging. 

VALDEZ (Avanable for all computers) PrIc.: SI4.9S c .... ll. 
SIB.9S Duk.". 

A simulation of supenanker na\·igation in the Prince William Sound and Valdez Narrows. The pro­
gram uses an extensive 256X256 element radar map and employs physical models of ship response and 
tidal patterns. Chan your own course through ship and iceberg traffic . Any standard terminal may be 
used for display. 

FLIGHT SIMULATOR (A vanable for aU computers) PrIc.: SI7.9S C .... ". 
S21.9S Duk.". 

A realistic and extensive mathematical simulation of take-off, flight and landing. The program utilizes 
aerodynamic equations and the characteristics of a real airfoil. You can practice instrument approaches 
and navigation using radials and compass headings. The more advanced nyer can also perform loops, 
half-rolls and similar acrobatic maneuvers. 

TEACHER'S PET I (A vanable for an computers) PrIc.: S 9.9S C .... ". 
SI3.9S Disk.". 

This is the first of DYNACOMP's educational packages. Primarily intended for pre·school to grade J, 
TEACHER'S PET provides the young student with counting practice, letter-word recognition and 
three levels of math skill exercises. 

Ordering Information 

All orders are processed and shipped postpaid within 48 hours. Please enclose payment with order along 
with computer information . If paying by VISA or Master Card, include all numbers on card. For orders 
outside North America add 10" for shipping and handling. 

Add S2.50 to di skette price fo r 8" noppy di sk (soft sectored, CP/M, Microsoft BASIC) 

·TRS·BO di skett es are not supplied with DOS or BASIC. 

Deduct 10% when ordering 3 or more programs, 
Ask for DYNACOMP programs at your local so ftware dealer. Write for detailed descriptions of these and 
other programs from DYNACOMP. 

DYNACOMP, Inc. 
6 Rippingale Road 

Pittsford, New York 14534 
(716) 586-7579 

Nt" York Stalt raldenu plnst .dd , .. NYS s.lts In. .. 
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The documentation supplied with the 69/K system is 
adequate, but the construction manuals are not as de­
tailed as those of some other manufacturers. For exam­
ple, you are told to install all resistors as a single step in 
construction, and you are expected to know the resistor 
color codes and be able to identify the polarity of all 
polarized capacitors. I would not recommend this kit for 
a beginning kit builder. However, an experienced builder 
should have no trouble. 

Construction Hints 
I selected low-profile tin soldier-tail sockets manufac­

tured by Texas Instruments for use on the printed-circuit 
boards. These sockets may be purchased from a number 
of sources, including Digi-Key Corporation, POB 677, 
Highway 32 S, Thief River Falls MN 5670l. 

The straight pin-edge connectors on the motherboard 
seem to slope in one direction and the 10-pin male con­
nectors should be installed with the slope in the same 
direction. This avoids problems when the printed-circuit 
boards are inserted later. You might also find it easier to 
remove the socket index pin before soldering the sockets 
to the board. 

The Added Extras 
In order to communicate with your microcomputer 

system, you'll need an RS-232C-compatible terminal. I 
selected the Heath H-19 video terminal over the SwTPC 
CT -82 because I prefer the larger 12-inch display size of 
the Heath . (The SwTPC CT -82 has a 9-inch display.) The 
normal format of the Heath H-19 is 24 lines by 80 
characters, while the CT -82 format is 16 lines by 82 
characters. 

You'll probably want additional memory because only 
4 K bytes of the supplied 8 K bytes of programmable 
memory are available for use. The SBUG-E monitor 
assigns a 4 K-byte area for a system stack and for internal 
tables and addresses. SwTPC sells additional MP-8Mb 
bare boards with edge connectors for $17. By buying 
your own integrated circuits and memory from indepen­
dent suppliers, you can save a considerable amount of 
money over assembled units. 

Digital Research Computers (POB 401565, Garland TX 
75040) sells a 16 K-byte programmable memory board 
for the SS-50 bus ($26). The board uses type-2114 in­
tegrated circuits instead of the type-4044 programmable 
memory devices used by the MP-8M board. The quality 
is excellent and well worth adding to your 6809 system. 

Of course you'll also need either a cassette-tape unit 
(like the SwTPC AC-30) or a floppy-disk system for 
loading and saving programs. 

Software 
The FLEX 09 version 2.6 disk operating system is 

available from SwTPC. The price ($35) includes a 
manual and object-code disk. FLEX 09 can be used with 
most of the 6809 software available from TSC (Technical 
Systems Consultants, POB 2574, West Lafayette IN 
47906). TSC has a large amount of 6809 software, in­
cluding a text editor, an assembler, several versions of 
BASIC, a debugging package, and others. 

CSI (Control Systems Inc, 1317 Central, Kansas City 
KS 66102) has the UCSD Pascal compiler for $419 that 
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A~ 

'lE~i48 
Bus(GPIB) 8 

"' ..... '''''''.e .... Jo_n PET and the 
IEEE 488 Bus 

(GPIB) 
by E. Fisher and 

C. W. Jensen 

This is the only complete guide available on 
interfacing PET to GPIB. Learn how to program 
the PET interface to control power supplies, 
signal sources, signal analyzers and other 
instruments. It's full of practical information, as 
one of its authors assisted in the original design 
of the PET GPIB interface. 

*31-4 $15.99 

NEWPET/CBM 
edition 

Some Common 
BASIC Programs 
by L. Poole, M. Borchers, 

C. Donahue 

78 Program. you can use even if you don't 
know BASIC. This book gives you a variety of 
math power including personal finance, taxas 
and statistics as well as other programs you'll 
want like Raclpe Cost and Check Writer. All 
programs can be run on a PET or CBM with 8K 
or more. 

*40-3 $14.99 

PET owners can purchasa the programs ready­
to-run on ca88atte or disk. Use the book as a 
manual for operating Instructions and 
programming options. 

Disk *33-0 $22.50 
Cassette *25-X $15.00 

Practical BASIC Programs 
ad. Lon Poole 

These are 40 easy to use programs that 
each do something useful. 

Income averaging, checkbook reconciliation, 
statistics, factorials, temperature conversion 
and musical transposition are just a few. It offers 
a wealth of practical computing power. Includes 
write-ups, program notes and Instructional 
axamples to help you reellze the potential usel 
of each program. 

6602 
Assembly Language 
Programming 
by L. )..eventhel 

*38-1 $15.99 

Increale the capabilitiel and performance of 
PET (end other 6502-based computers) by 
lesmlng to program In assembly language. 

*27-6 $16.99 

Circle 141 on Inquiry card. 

New for 
from 

your PET 
~ OSBORNE/McGraw-Hili 

PET™/CBMTM Personal Computer Guide 
Second Edition 
by Adam Osborne and Carroll S. Donahue 

The PET ICBM Personal Computer Guide is a step-by-step guide that assumes no 
prior knowledge of computers. If you can read English. you can use this book. 

This book provides the important information and documentation that PET ICBM 
users have sought for so long. After reading this book you will have 
a good understanding of what a computer -
especially the PET ICBM 
computer - can do for you. If you've just 
bought a PET or CBM this is the book you 
must have to really understand your 
computer. By using the examples 
found in this book. you will quickly 
get your PETICBM up and running. These 
examples are thoroughly documented so 
you can learn how and why the program 
work. It is the "how" and the "why" that 
are important if you want to learn how to 
make your PET or CBM work efficiently 
for you. 

This second edition contains even more 
useful information than the first 
edition of this book. 

-The guide contains a wealth of 
information on everything 
from keyboard variations Adazn Oabor • J 

De • Carroll S "-__ 
to a detailed description 
of PET and CBM memory. 

Included are: 

Complete operating instructions for 

keyboard 
tape cassette 
disk 

Description of all CBM BASIC statements 
Optimal programming techniques including 

input/output programming 
file handling 
screen editing 

'~bue 

Solutions to programming problems 
CBM capabilities and limitations 

#55-1 $15.00 

~-------------------------~-----------------------
Qu.ntlty Amount ~ 

,7-0 .'O,. ... m~'Loo.".'P' .. "~'n. S,.... U 6~ OSBORNE/McGraw-Hili 
1-30-.• -P-ET-P-'''-,,-''-co-mp-''-''-G,-'''------t-S-16-.00-+--+---t 630 Bancroft Way, Dept. B11 
1-----~------+--+--+---1 Berkeley, California 94710 
3'·' PEToo""''''''.SS'' IGPlS) "'.. (416) 648-2806' TWX 910-366-7277 

Joe 

40. 3 Some Common BASIC Progr.m. PET/CBM eel. (book) $14.99 

26·X Sam. Common BASIC Program, PET C .... n. $16.00 Nomo : ________________ _ 

33·0 Soma Convnon BASIC Progr.m, PET Oi.k $22 .60 
Addro •• : _______________ _ 

C.lifoml. c •• ld.nl, .dd 8% III •• I ... 
S .F. BART r .. id.nll add 8 '1t'*' •• 11,11 • . 

Shipping : IShipping for l.rg. ord.r, to b.an.ng.d) 

• All 'or. 'gn ordlr. $4.00 par book for .irm.iI 
• $0.46 par book 4th ct ... In Ih. U.S. (allow 3· 4 wHk.) 
• $0.76 par book UPS in the U.S. I. now 10 dav,' 
• $1 .60 par book .paci.1 rUlh .hlpmenl bV . Ir in th. U.S. 

C .... tt ... ndDi.k: 

• No addltlon.1 chltg. in the U.S 
• Sl .60 •• ch for.ign airma il 

SI&.99 

C.tifomi.r.,ld.nlll. f--- City: _________________ _ 

Shipping 

I--
Stoto : ________ ZIP : _______ _ 

TolllAmount Enclond 
Phono : ___________ _ 

OVISA o Master Card 

Credit Card No.: ________ _ 
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IT'S OBVIOUS, GET MICRO B+TM! 

And search an index of over 
10,000 key values in less than one 
second on a floppy disk system! 

222 Janua ry 1981 © BYTE Publications Inc Circle 142 on inquiry card . 

will run on a 6809 system with 56 K bytes of program­
mable memory. The software is available on both 5-inch 
and 8-inch floppy disks, and includes operating system, 
compiler and linker. 

System Checkout 
The power-supply cables and voltages are first checked 

without any other boards installed. Then the mother­
board is installed, and finally the remaining printed­
circuit boards. You will need an R5-232C-compatible ter­
minal connected to the serial-interface card to test for the 
proper message, "5-BUG 1.5 - 8 K", followed a blinking 
cursor. 

When I performed the checkout, everything appeared 
to be normal until I attached a terminal and noticed that 
the video display consisted of question marks being pro­
duced much faster than the current data-transfer rate, 
which was 300 bps (bits per second). The 5wTPC 
documentation states that if anything is printed, especial­
ly question marks, the computer is probably working and 
that the problem is probably with the terminal parity, bit 
format, or data-transfer-rate setting. 

I spent a considerable amount of time checking for 
problems and couldn't find anything wrong until I used 
my ohmmeter and observed that the resistance between 
the 300 and 4800 bps lines on the motherboard measured 
about 2 ohms. I immediately suspected a solder bridge 
but was unable to find one I then called in a friend with a 
very accurate ohmmeter. He detected a dip in the 
resistance at the closest pin on the motherboard. Using a 
projector lens, he found two extremely small copper 
bridges that were covered by the green coating on the 
motherboard and were virtually impossible to see with 
the naked eye. After I removed the copper bridges with a 
small knife, the system worked beautifully. 

The moral of this story is that you should be careful to 
check adjacent bus lines on the motherboard both initial­
ly and after assembly. Doing this will eliminate a lot of 
frustration and wasted time. 

Conclusions 
I'm pleased with the overall quality of the 5wTPC 

69/K, and I recommend it to any experienced kit builder. 
One big headache-saver is to check out individual fin­
ished boards on a working 55-50 or 55-SOC system. I 
used a friend's 55-50 computer to test the 8 K-byte pro­
grammable memory board supplied with the kit. 

H you don't have a means of testing individual boards, 
I strongly suggest the purchase of the 69/ A assembled 
and tested system. When you consider the amount of 
time spent assembling and testing the unit, the extra $100 
seems like a bargain. 

5wTPC does have technical services available, but the 
entire computer must be repacked and sent to 5an An­
tonio, Texas.Without the proper test equipment, it is dif­
ficult, if not impossible, to track down specific problems. 

If you purchase factory-assembled boards, SwTPC 
does offer a factory exchange program. Boards can be ex­
changed for a fixed fee ($40 for the MP-09 processor 
board). All factory-assembled products are included in 
the plan for 6 months, and 5wTPC will arrange a service 
contract after the 6-month period. If you're using your 
computer for business, this service is ideal.. 



CALL FOR PAPERS 

EUROMICRO 81 
SEVENTH SYMPOSIUM ON MICROCOMPUTING 

PARIS, SEPT. 7-10, 1981 

THE SYMPOSIUM 
EUROMICRO 1981 is the seventh annual symposium 
organized by EUROMICRO, the European Associa­
tion for Microprocessing and Microprogramming. 
Previous annual conferences have been held in Nice, 
Venice, Amsterdam, Munich, Goteborg and London . 
Th e pu rpose of th is conference is to bri ng together 
practitioners and theoreticians from industry, govern­
ment and academia who are interested in all prob­
lems relating to the underlying concepts and th e use 
of microprocessing and microprogramming. 

SUBMISSION OF PAPERS 
Authors are invited to submit original papers on 
recent and novel work in the whole field of 
microprocessing and microprogramming. Solicited 
are all contributions concerning problems of hard­
ware, firmware, software and applications that are 
typical with respect to systems, development, social 
impli catio ns and education. 
Authors should submit six complete copies of their 
papers to th e program chairman not later than by 
March 15, 1981 . 

EUROMOUSE IN PARIS-CALL FOR MICE 

EUROMOUSETM is the European version of IEEE Micromouse contest where a microcomputerized "mouse" must 
find its way in a labyrinth . 

FOR FUll DETAilS: 
EUROMICRO, 18 rue Planchat, 75020, Paris , France Tel: 1/370-3275 Telex: 211801 
Or Contact: Dr. Rodnay Zaks, SYBEX, 2344 Sixth Street, Berkeley, CA 94710 Tel: 415/848-8233 Telex : 336311 
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Ps your introduction to The Library of 
Computer and InfOnnatlon ScIences 

Take this 
$60.00 classic 
for only $3.00 

--~----' 

ENCYCLOPEDIA OF COMPUTER SCIENCE 
Edited by Anthonr Ralston alld Chester L. Meek. More than 1550 outsize 
pages of informacion on every aspect of computer science- from algebra 10 
automata theory. from basic termmology to string-processing languages. 470 
articles by 208 experts. Over 700 charts. tables. graphs and diagrams. 

or 3 other 
books tor only $1 each 

42303. A DISCIPLINE OF 
PROGRAMMING. Edsger 
W Dijkstra. Pro~ram de n va­
tion and comp()Silion. com­
mon mistakes: plus numerous 
nthe r examples. $21.95 

62641. MICROPROCES­
SORS: From Chips to Svs­
tellls. Rodfl er Zaks. Dctaifed 
cxam pks. photog raphs. dia­
gra ill S "nd a ppencllces. $25.00 

(values to $74.90) If you will join now fOl' a trial period and 
take only 3 mOl'e books-at handsome 
discounts-over the next 12 months. 

<Publishers' Prices shown) 

Wfftmq 

l Interactive 
! Compilers 
\ alld 

IntefJIreters 
PJBRUWN 

87970-2 . WRITING IN ­
TERACTIVE COMPILERS 
AND INTERPRETERS. P. 1. 
Broll'lI . Includes how 10 de­
sign an internal language. 
e rro r detection and diagnosis 
in the run-tim e system. and 
much mort! . COUI1IS as 2 o{ 
pOllr 3 boob. $26.9S 
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79155. SOFTWARE INTER­
PRETERS FOR MICRO­
COMPUTERS. Th Oll/a s C. 
Mcllltire. How to design a 
reliable so ftware interp reter 
for any mi crocomputer sys­
tem . $23.95 

56395. AN INTRODUCTION 
TO PROGRAMMING AND 
PROBLEM SOLVING 
WITl1 PASCA L. C. Michael 
Schlleid,.,. et al. Presents the 
fundamenta ls of PASCAL. a 
new computer lang ua ge. 

$15.50 

54455 . IM S PROGRAM­
MING TECHNIQUES: A 
Guide to Using DL!1. Klipp 
(/Ild Lehefl. Spells o ut specill c 
techniques 10 write applica­
tion program s In A N S. 
COBOL. fil i I. or Asse lllhic r 
Langua ge in an IMS DLI I 
data base environmenl. 

$17.95 

38319-2. CLASSICS I N 
SOFTWARE ENGINEER­
ING. Edited hI' Edll'ard Nash 
Yourtlol1. A compendium of 
refl.!rence articles. 424 pa ges. 
Softcover. Co lints as 2 dt r Ollf 
3 hooks. $28.00 



51955-2. A GUIDE TO THE 
SUCCESSFUL MANAGE­
MENT OF COMPUTER 
PROJECTS . (f am ish DOII­
aldson. COlintS (IS 2 o/y our 3 
hooks. S34.95 

79167. S OFTWARE RELI­
ABILITY G U IDEBOOK. 
Roher! L. Glass. Spells o ut all 
the technologica l a nd ma n­
agement techniqu es. S18.95 

42053-2. DESIGNING A 
DISTRIBUTED PROCESS­
ING SYSTEM. (famish DOII­
tI!dWII. Includes fil e s trategy. 
com munica tion network s and 
wo rk now des ign. COUIlIS as 2 
,,{rollr J hooks. $34.95 

... " .. 

84238 . 3701360 AS­
S EMBLER LANGUAGE 
PROG RAMMING . N(lII er 
Siern e l a l. A s te p-b y-s te 'p 
gu id e from th e basics tlirough 
effIci ent. sophi sti ca ted coo­
in2. 516 pa ges. 81/." x II " fo r­
mat. So fi bnund . S19.50 

38968. THE COBOL E NVI­
RONMENT. Grall er {( n d 
Craufo rd. $20.95 

70745. A PROGRAMMER'S 
GUIDE TO COBOL. William 
J . Harriso ll . $ 18.95 

41625. DATABASE: A PRO­
FESSIONAL'S PRIMER. 
Da l'id Kroenke. Cove rs eve ry 
aspect o f da ta base co nce pts. 
system s a nd a ppli ca ti o ns. 

$24.95 

52665-2. HANDBOOK OF 
OPERATIONS RESEARCH: 
Foundations And Fundamen­
tals . Volume I. Edil ed hr 
M oder all d EIII1t1gh '" 1>11. 2"1 
le a ding auth o ritI e s on the 
technid il aspec ts of hu sin ess 
problem sol ving. Co m1ls flS 2 
o/rollr J book s. $32.50 

...... -~-

II lit... 1\ I, 

[~~ J\I"J l )~ 

-----, .. -
42213 . DICTIONARY OF 
BUSI NESS AND MANAGE­
MENT. Jern' M. Rosellher~. 
Ove r 8000 e imies. $24 .95 

50551. GRANTS : How to 
Find Ollt About Them and 
What to Do Next. Virgillia P. 
While. $ 19.50 

62620. MICROCOMPUTER 
HANDBOOK . C h a rles J . 
SiPpI. Detail ed refe rence to 
the tech no logv a nd app lica ­
tions or Illic rop rocesso rs. 

$19.95 

52265-2 . HANDBOOK OF 
OPERATIONS RESEARCH : 
Models and Applications. Vol­
lime II. Ediled hr Moder al/{I 
Elmaghmhr. Fo recast in g. ac­
CO llntln g and finance. human 
resource m:.lnagcmcnt. invc n ~ 
tOfY conlrol. and much morc. 
Co/m(s (IS 2 of l 'O llr 3 hooks. 

. . $32.50 

60145 . THE MANAGER 'S 
G U IDE TO STATISTICS 
A N D Q U ANTITATIVE 
M ETHODS. Kmeher alit! La 
FOI:Re. $18.95 

40010 . COMPUTER 
POWER FOR THE SMALL 
BUSINESS. Sippi alit! Dahl. 
A co mplete and practical 
g uide to micro and mini com­
put e rs th a t will m ee t the 
needs o f your small business. 

$15.95 

34130. THE APPLICATION 
DESIGN HANDBOOK FOR 
DISTRIBUTED SYSTEMS. 
Roherl L. Palrick . With 186 
specific design hints. Pills ap­
pendi ces. tables . li s ts and 
mo re. $19.95 

39890-2 . COMPUTER 
DATA-BASE ORGANIZA­
TION. James Marlin. An in­
va luable pla nning tool ha ving 
ove r 200 di agrams. COlli/IS as 
2 o/r ollr 3 hooks. $27.95 

40015. COMPUTER OPTI­
MIZATION TECHNIQUES. 
Williall/ COllie r. A practica l 
g uide. to . th e ' Irt of solvin g 
Opllml 7ll 110 n problems vIa th e 
computer. 31 sample distribu­
tio n graphs: 135 computer o p. 
tlml zall o n programs. $24.00 

59920. MANAGEMENT: 
Tasks, Responsibilities, Prac­
tices. Peler F. Drucker. The 
skill s a good executive needs 
to stay effecti ve in mode rn 
ma nage ment. $17.50 

Plus more books to choose from 
39997. COMPUTER NETWORKS FOR DISTRIBUTED 
INFORMATION SYSTEMS. Dimilris N. Chora/as. A com­
prehensive guide to every feature of network a nd systems 
architecture . $24.00 
45380. THE ENTREPRENEUR'S MANUAL: Business Start­
Ups. Spin-Offs, and Innovative Management. Richard M. While. 
11: $17.50 
35450-2. AUTOMATIC DATA PROCESSING HANDBOOK. 
The Diehold GrollI'. Auxiliary memory. peripherals. systems 
deSign . consultant se rvices. software packages. COllnls (IS 2 of 
y llllr ./ hooks. $38.95 

If the reply ca rd ha s been remo ved. plea se write to 
The Library of Computer and Information Sciences 

Dept. 7-AK7, Riverside, N.J. 08075 
to obtain membership inform a tio n and an application. 
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The Picture-Perfect Apple 
Phil Roybal 

1111 Pippin Creek Ct 
San Jose CA 95120 

else sees them. It would be great if 
there were a way to transcribe these 
images so that others could also ap­
preciate them. There is a way to do it, 
and this article tells how. 

A picture is worth a thousand 
words. And it was the capability of 
representing information in pictures 
that jnitially attracted me to the 
Apple II computer. 

The program discussed here was 
written in Apple (6502) assembly 
language for the Qume Sprint Micro 
3, a daisy-wheel printer with a 16-bit 
parallel interface. The approach is 
quite general in nature; therefore, 
you will find it easy to adapt it to 

But images on a screen can be too 
personal an experience. Often no one 

* * * NEW YEAR SPECIALS FROM JOHN D. OWENS * JI. JI. 

ci CALIFORNIA COMPUTER SYSTEMS a 
z 
:I: 
9. 

~ 

~ 
~ 
" 

HIGH IN QUA LITY, LOW IN PRICE 
280 CPU, 4 M hz, w ith one seria l port; 12 slot S-100 mainframe, disk controller, 64K 
Dynamic Ra m, CP IM 2.2® . ..... . ... . . .. .. .. . ........ .... ... . .. .... . ... $1,645. 

:I: 
Z 
a 
o 
~ 
~ Interfaced to 2 Shuga rt, 8 inch d rives w ith power supply and cabinet fo r an 

addi tional .. ...... : ....... .... .......... ... ..... . ..... . . ..... . ..... . .. $1,250. ~ 
and you have a complete S-100 system fo r under $3,000. THE BEST BUY ON ;; 
THE MARKET. ;:i 

~ -----------------------------------------------------------~ 
6 IMS 5000 and 8000 Systems ~ 
~ The new ri sing stars! Beautifully designed a nd constructed w ith the Indus tria l Micro ~ 
Q System reputation fo r fi ne quality. T hese sys tems featu re a Z80 CPU, 5-1 00 bus; doub le ~ 
~ dens ity d rives (ei ther single or double sided) CP/ M®. 5000 series uses mi ni flopp ies, 8000 ~ 
.,; uses max i fl oppies. Hard d isk and M PIM now ava il able. ~ 
~ -' " Model 5-00125 with two do uble density drives, 32K Sta tic RAM .. . ..... .. . $2,765. > 

~ Model 8-00125 as above but w ith 8" d rives. . . . . . . . . . . . . . . . . . . . . . . $4,185, ~ 
~ AMPEX DFR-900 HARD DISK DRIVES ~ 
~ 
ci 
z 
Q 
u 
~ 

Wincheste~ media; 16MB removable; 32, 64, or 96 MB fixed. T hese d ri ves a re tota ll y in- ~ 
tegrated wi th the IMS ha rdware and CP/ M® or they can be used w ith other sys tems. We ~ 
c.a n furnish a package consisting of an IMS sys tem, your choice of CRT or printe r, op- 2 

tIonal ha rd disk and applica tions software. a 
32MB System . . . . . . . . . . . . . ......... $8,500. ~ 

<ll - - - - ----_ _____ __ __ ~ 

~ DRIVES IMS MEMORY > - 16 K static ... ... $285 , iii 
~ Q ~ Per Sci 299B Now Available!!! . $2,300, 32 K static .... .. $585. " 
" Cabinet and power suppl y .. .... $300. 64 K Dynamic with pa ri ty ....... $950. ~ 
~ Per Sci 277 .$1,210. Shugart .... $525 . 1----------------------------" 
ci MPI B51 ... . $265 . B52 . ... .... $365. TEl MAINFRAMES, S-100 ~ 
z Innotronics and QUME a lso ava ilable. 12 slot . . . ......... $500. ?1 
~-H-A-Z--E-L-T-IN--E-1-5-0-'-0-.-.-. -.. -.-. . - .-. -.. - $-8-85- ,-1 ___ 2_2 _sl_ot __ .. _._. _ .. _._. _ ... .. . . ,., ', . . . $670. 6 

1510 . ... .. . $980. 1520 . .. .. $1,210. TARBELL ---~ 
1420 (two year warranty ) .... $775. ~ 

D ouble density controller .. $420. § 
Ca bles ....... . ... .. .. . .. $40. ~ 

~ 
" ~ CENTRONICS 

~ ___ 7_3_7_. _ .. _._ .. _._. _$7_8_0_, _73_0_ ._._. _ .. _. _ .. _$_6_80_' _ 1 CALIF.- C- O-M- P -U-T-E-R -SY-S-T-EM-S---~ 

ci TELEVIDEO SMART CRTs CONTROLLER Single or double de nsi- ~ 

" 

;;:; 912 B and C . . ..... . .. : .. . $780. ty; 5 1/ , or 8" dr ives. ROM Addressable. ~ 
Q 920B ... .. $1,105. 920C . .. .... $850. Price incl udes CP IM® 2.2 .. . . . . $395. " 

WE EXPORT- Overseas Callers: TWX 710 588 2844 
- Phone 212 448-6298 or Cable: OWENSASSOC 

SEE OUR AD FOR 8" FLO PPY NORTH STAR SUBSYSTEM ON PAGE 144 

JUHN V. UW t:N~ 
Associates, Inc. 
12 Schubert Street 

Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
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other hardware. 
The high-resolution screen of the 

Apple II is actually a window into the 
memory between decimal addresses 
8192 and 16,383. Anything you see 
there can be printed on paper. This 
means that if you have a graphics 
printer, you needn't go to a lot of 
trouble writing plotting routines for 
it. Those already available in the 
Apple languages and utility programs 
will suffice quite handily. 

This capability can be put to good 
use the next time you need to produce 
a high-quality chart for a presenta­
tion, or an attention-getting cover for 
a report. You can do the job on the 
same letter-quality printer you used 
to produce the report itself. 

Even if you don't have one of these 
elegant but expensive printers, this 
routine is still useful. Very little 
depends upon either the printer or the 
interface. In fact, the bulk of the 
routine is concerned with decoding 
the high-resolution screen addresses , 
Therefore, you can quickly tailor the 
printer routine to your hardware. 

The High-Resolution Graphics 
Screen 

The Apple graphics screen is a 
tricky beast. If you calculate how 
much memory it should consume, it 
comes out: 

280 dots X 192 lines = 53,760 pixels 

Then consider that there are eight 
colors that can be displayed. This 
means you throw in 3 bits per pixel to 
wind up with: 

53,760 X 3 = 20,160 bytes 
of memory 

Despite this, the screen takes up only 
8192 bytes. How is this done? 

The screen doesn't show every 
color in every location. Only black­
and-white images take advantage of 
the full resolution of the screen. 
Colors show up in alternate columns 
(green alternates with violet, orange 
with blue, etc). Apple's video cir­
cuitry and the television set's 
response characteristics combine to 
make the rows of colored dots appear 
to fuse together. Thus, you can draw 
a "solid" horizontal line across the 
screen, regardless of the color you 
plot it in. 



While this bit of trickery does save 
memory, it makes analyzing screen 
images rather complex since you have 
to figure out what the color is at any 
given location. Fortunately, since 
most printers produce only black and 
white, the color issue is academic. If a 
dot is there, the printer prints it. The 
end result is that colors appear as less 
dense clusters of dots than solid 
white, providing a shading effect to 
images produced on the printer. 

What causes the most difficulty is 
that the designer of the Apple saved 
himself a logic gate or two through 
the use of rather unorthodox screen 
addressing. As a result, adjacent 
screen rows do not occupy con­
secutive memory locations. It is the 
decoding of this high-resolution 
screen addressing which accounts for 
a good deal of the complexity of this 
program. The software has to use a 
series of counters to keep track of 
where it is on the screen. (Figure 2 
shows how it works.) 

The high-resolution 
screen of the Apple II Is 
actually a window Into 

the memory. 

High-resolution screen addressing 
is easy to understand if it is con­
sidered as a series of hexadecimal 
rather than decimal numbers. 

As shown in figure 1, the screen is 
divided into three major sets of 
horizontal lines which I call triads . 
Each triad is divided into eight groups 
of horizontal lines called octets. And 
finally, each octet consists of eight 
horizontal lines called fillers . A line 
consists of 280 dots, which are de­
rived from 40 bytes of memory by us­
ing the lower 7 bits of each byte. This 
is how it works. 

The triads begin with lines whose 
first bytes (leftmost characters) have 
hexadecimal addresses: 

2000 
2028 
2050 

If you poke Is into these addresses 

while the high-resolution screen is 
black, dots will appear along the left 
margin, evenly dividing the screen 
vertically into thirds . 

addresses: 

2000 
2080 
2100 
2180 
2200 
2280 
2300 
2380 

Within a triad are octets. The 
octets begin with lines whose first 
bytes are incremented by hexa­
decimal 80 from the starting address 
of the triad . For example, the first 
triad, which starts a t hexadecimal 
2000, has octets beginning with lines 
whose first bytes have hexadecimal Each octet has eight lines within it. 

I 
* * * TELETYPE MODEL 43 INVENTORY SALE * * * 

~ TELETYPE Model 4320 AAA . .. $885. 
§ 

~ 
:1 ... 
" 

220 vo lt model with tra nsformer insta ll ed inside 
cab inet . . $985. 
8 level, 1" tape ................................ $2,595. 
l imited supply of Model 45 avai lable . 

----------------------------§. 
" IBM 3101 CRT Model 10 ....................... . $1,195. 

ci 
z 

Model 20 . . $1,395. 
Selectri c-l ike, detached key board. 9x16 dot matrix. Main­
tenance contrac t from IBM only $70 per year. 

§. ITHACA INTERSYSTEMS 

~ 

Full S-100 IEEE Compatibility! Full 24 address bi ts. DMA disk 
con tro ll er. SYSTEM 2A includes 20 slo t ma inframe with front 
panel, 64K Dynamic RAM . Z80 CPU, 4 MHZ, ex tended ad­
dress ing capabili ty. 4 pa rallel, 2 seria l l/O, floppy controller. 
Our discounted price . . . ............... . .... $3,236. 

~ MARIN CHIP SYSTEMS M9900 
o 
ci 
z 
Q 
u 
~ 
.,; 
~ 

" 

Elegant 16 bit CPU, S-100 compatible, mul ti user, multi pro­
cessor operating system. BASIC, FORTH, META, PASCAL, 
Word processor, text ed ito r 
CPU kit and software package ... $ 550 . 
Assembled ...................... . .. $ 700. 
Complete sys tem, 64KB, two drives ............... $5,700. 

~ " MICROANGELO . . ................ $2,280. 
High resolution graphics sys tem . Microangelo fea tures 15", 
22MHZ, green phospher sc reen, 72 key keyboard; includes 
comple te cabling and software . From SCION. 
S-I OO Graphics card . . ... . ....... . ... $960. 

~ GRAPHICS SOFTWARE 
O n li ne, rea l time, for the M9900 to drive the Microangelo. 
For use in design of PC board masks, IC masks a nd o ther ap­
plica tions. 

~ CORVUS HARD DRIVES 
6 We a re the S-100 CORVUS dealer in the New York area. 

INDUSTRIAL 
MICRO 

SYSTEMS 
TELETYPE 

HAZElTINE 
IBM 

TElEVIDEO 
TEl 

TARBEll 
CORVUS 
PER SCI 

NEC 
ITHACA 

INTERSYSTEMS 
MARINCHIP 

DATA SOUTH 
QUME 

CENTRONICS 
TEXAS 

INSTRUMENTS 
ATA RI 

DEC 
CALIFORNIA 
COMPUTER 

SYSTEMS 
KONAN 

EDGE 
TECHNOLOGY 
INNOTRONICS 

XEROX 
DIABLO 

z 
() 

o 
o 

~ 

INTEGRAL 0 
DATA SYSTEMS ~ 

CROMEMCO 0 

SOROC ~ 
MICROPRO ~ 

TElETEK 
NOVATION 

AMPEX 
CDC 

NORTH STAR 
COMMODORE 

ci 
z 

Demonstrations by appointment. SCION 0 
MODEl 11, HARD DISK SYSTEM .... .... ... . ... $4,820. MPI ~ § 

U 
~ 

Mirror Backup System .............. $ 715. POWER ONE ~ 
Host Multiplexer . ...... . . .... . . .. ....... ... $ 675. MEASUREMENT ~ 

~ --------~----------------------------------- SYSTEMS ~ 
" MULTI-BUS AND CONTROL ~ 
~ Z-8000 CPU and supporting boards. From Centra l Da ta i'i 
"< Corp. Comple te systems starting at . . . ........ $6/500. ~ 
~ ----~----~--~------~------~--=-~~=-~~~~~~=-----~ 
~ WE OFFER A FULL RANGE OF EXPERT CONSULTING ~ 

SERVICES COVERING ALL AREAS o 

OF COMPUTER APPLICATIONS AND SYSTEMS. 

JOHN D. UW J:NS 
Associates, Inc. 

SEE OUR AD ON FACING PAGE 
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OPTICAL 

FilTER 
from 

INTERNATIONAL OPTICS 

REDUCES EYE STRAIN 
REDUCES FATIGUE 

INCREASES CONTRAST 
INCREASES READABILITY 
ENHANCES APPEARANCE 

Special imported (1/8 Inch) cast acrylic, 
selected to duplicate the positive bene­
fits of the green phosphors . 

Edges are bevelled and polished for pro­
fessional appearance. Simply mounts to 
outside frame with double-sided adhesive 
form tape. No tools necessary. 

Not thin cellophane type - will not fade, 
streak, wrinkle, or distort. 

FOUR SIZES AVAILABLE 

Sony (8 3/4 x 9 5/16) 
Radio Shack (83/4 x 11 1/16) 

Sorac 120 (8 x 10) 
Leedex (11 15/16 x 91/2) 

ONLY $15.95 

•••••••••••••••••••••••••••• 
THE PENCIL SHARPENER 

Mail merge & print enhancement for 
CP/M Electric Pencil 

THE STAR BRIGHTENER 
Mail merge for Word Star 

THE POST SCRIPT 
Mail merge & print enhancement for 

TRS-80 Electric Pencil & Scripsit 

$$$$$$$$$$$$ 

And from our Di$count Divi$ion 

Cool Special from our Winter Flyer 

Complete word Processing System 
$1599.00 

(I ncludes printer) 

Also Available at Lowest Possible Prices 

Radio Shack· Apple· Northstar· Atari 
D-CAT • Okidata • C8ntronics • Diablo 
N EC • Vector Graphics • Televideo 
Sorac • Sanyo • MPI 

And Much, Much More!! 

Send self-addressed, stamped envelope 
for fastest response on latest flyer. 

$$$$$$$$$$$$ 

MICRO BUSINESS SYSTEMS 
18325 Vanowen St. No. 34 

Reseda, CA. 91335 
(213) 705-5999 

•••••••••••••••••••• 
Terms: MC or VISA add 3%* California 
add 6% tax* Electric Pencil trademark of 
Michael Sh rayer Software, Word Star 
trademark of Micro Pro. Scripsit is trade­
mark of Tandy Corporation . 
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These lines start with bytes whose ad­
dresses go up in increments of hexa­
decimal 400 from the octet starting 
address. Thus, the first octet of the 
first triad has eight lines in it that start 
with the hexadecimal addresses: 

2000 
2400 
2800 
2COO 
3000 
3400 
3800 
3COO 

This is a bit complex. It helps if you 
work out a table and verify it by pok-

2000 

First 
Octet 

First 
Triad 

Second 
Octet 

Third 
Thru 
Eighth 

2028 Octets 

First 
Octet 

Second 
Second Thru 
Triad Seventh 

Octets 

Eighth 
Octet 

2050 

First 
Octet 

Second 
Third Thru 
Triad Seventh 

Octets 

Eighth 
Octet 

ing information into the high-resolu­
tion screen area. Adapting the pro­
gram to handle a different printer is 
relatively trivial compared to under­
standing the address scheme. Thus, 
this algorithm is a good base to build 
on, no matter what hardware you 
use. 

A Tour of the Driver 
The driver routine (see figure 2) 

knows that the screen is contained in 
the memory area between hexa-
decimal 2000 and 3FFF. Therefore, it 
moves the print head to the left 
margin and then starts with hexa­
decimal address 2000, in the first 

{ 2000 

2000 
2400 
2800 
2COO 
3000 
3400 

Line 3800 
Beginning 3COO 

2080 Locations 2080 

{ 
2480 
2880 
2C80 
3080 
3480 
3880 
3C80 

2100 2100 

CL • 
• 
• 

2028 

( • 
• 
• • 

[T • 
• 
• 

t'f 
• 
• 
• 
• 

2050 2050 

(2;00 • 
• 

C~DO 
• 
• 
• 
• 
• 

( • • 
• 

Figure 1: Apple II high-resolution screen-memory addressing. All addresses shown are 
in hexadecimal radix. The screen is divided into three major sets of horizontal lines 
called triads. Each triad is divided into eight groups of horizontal lines called octets. 
Each octet is divided into eight horizontal lines called fillers. Each line uses 40 bytes of 
programmable memory and consists of 280 dots. 



our 
s9 are pass 

s screen test? 

To be a star, you've got to be 
good. Do you know the word 
processing system good enough to 
show you a true screen image 
of what your printout will look 
like? You do now. It's called 
WordStar~ and it's well worth 
looking into. 

With WordStar, you can erase, 
insert, delete, move whole copy 
blocks around, change margins 

even in mid-paragraph, add in all 
sorts of special print enhance ­
ments like underlining and bold­
face, and lots more. 

And WordStar's so much 
easier to learn because of its 
unique and extensive self-help 
menus. Every typist in your 
office can be an instant screen star. 
Call (415) 457-8990 and ask 
for a copy of our WordStar demon-

Requires CP/M (a trademark of Digital Research) or compatible operating systems. eg COOS. ADOS. etc. 

Circle 145 on Inquiry card. 

"7 ... .. 

"'" .... ...... 

, ... "" 
. ." 

~ 

stration booklet. Remember, when 
you're the star we're the star. 

Cmkft)~ 
INTERNATIONAL CORPORATION 

The Star Maker 
MicroPro International Corporation 
1299 4th Street. San Rafael, CA 94901 
(41 5) 457-8990 TELEX 340388 
Sold through authorized dealers and 
distributors only. OEM inquiries invited. 
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16K RAM SALE 
4116 - 200NS 
8 FOR 29.95 

MEMORY SPECIALS 

74LSOO 
74LS02 
74LS04 
74LS08 
74LS10 
74LS20 
74LS30 
74LS32 
74LS38 
74LS42 
74LS51 
74LS54 
74LS73 
74LS74 

2.49 
.99 

1.29 
2.99 
4.35 
4.75 

2708 450ns 
2716 450ns 
2732 450ns 
2650 
Z-80 
8080A 

THE COMPLETE 
LS SERIES 

AT THE BEST PRICES! 
.32 74LS85 1.23 74LS175 
.38 74LS86 .45 74LS191 
.35 74LS93 .71 74LS195 
.38 74LS95 1.11 74LS221 
.32 74LS109 .49 74LS240 
.35 74LS138 .79 74LS241 
.35 74LS139 .79 74LS244 
.39 74LS151 .79 74LS283 
.39 74LS153 .79 74LS298 
.79 74LS157 .79 74LS367 
.35 74LS158 .82 74LS368 
.35 74LS161 .99 74LS373 
.44 74LS163 .99 74LS374 
.48 74LS174 1.19 74LS377 

1.09 
1.31 
1.39 
1.28 
1.89 
1.89 
1.79 
1.03 
1.24 
.99 
.99 

1.85 
1.81 
1.48 

DIP 
SWITCHES 

IC 
SOCKETS 

4 position .99 
5 position 1.02 

14 pin 
16 pin 

6 position 1.06 24 pin 4/1 .00 
7 position 1.09 
8 positi on 1.14 

IMSAI S-100 edge 
connector solder 
tail gold 2.49 

LINEAR IC'S 
LM301V .34 LM380 1.29 LM747 
LM309K 1.49 LM555V .39 LM1310 
LM311V .64 LM556 .69 LM1458V 
LM317T 2.29 LM565 .99 LM1488 
LM323K 4.95 LM566V 1.49 LM1489 
LM324 .59 LM567V 1.29 LM1800 
LM339 .99 LM723 .49 LM1889 
LM377 2.29 LM741V .29 LM3900 

VOLTAGE REGULATORS 
7805T 
7812T 
7805K 
V = 8 PIN 

.89 7812K 1.39 

.89 7905T .99 
1.39 7912T .99 

K=TO-3 

OTHER SPECIALS 
LM723 
LM741 
7805 
7812 
RED LED 
GREEN LED 
MAN 72CA .3" 
MAN 74CC .3" 

.79 
1.90 
.69 

1.39 
1.39 
1.99 
2.49 

.59 

.1.49 
1.49 

triad, first octet, and first filler line. 
Beginning at one end of the first line, 
it looks at the lower 7 bits of each 
byte until it has scanned (decimal) 40 
bytes without finding a dot, or until it 

INITIALIZE PRINT HEAD POSITION 

TR=OC=FL=BYT=MSK =O 

AD DR = 
$2000+ ($28'TR)+($80'OC)+ ($400'FL) + BYT 

DATA=SCREEN(ADDR) 

DATA = DATA AND MASK (MSK) 

YES 

DELTA=ABS (HEAD POS'N- DOT POS'N) 

CONSTRUCT HEAD MOTION STRING 

MOVE HEAD 1/60" PER DOT 

UPDATE HEAD POS'N COUNTER 

RAISE RIBBON AND PRINT DOT 

MSK=MSK+1 

NO 

MSK=O 

has found a dot. 
In the first case, the complete line is 

blank (all zeroes), so the driver issues 
a line feed. It then picks the next line 
(in this case, the second filler line in 

Figure 2: Flowchart for a program to drive the Qume Sprint Micro 3 plotter to print 
Apple II screen graphics. The shaded boxes indicate hardware-dependent code, 
although the code is very similar for all 16-bit parallel printers. Abbreviations are as 
follows: TR=triad counter; OC=octet counter; FL=filler counter; BYT=filler-line­
byte counter; and MSK=seven-dot byte mask. 



Can You Tell Which Tax Practitioner 
TM 

Uses Aardvark SofflNare? 
Aardvark helps you eliminate long hours 
of arduous work by providing fast, accurate 
and cost-effective software. Aardvark helps 
you save time and energy, while your clients 
benefit from some of the most comprehen­
sive tax programs available. 

The Aardvark system, designed by CPA's 
with over 17 years of "Big Eight" tax experi­
ence, meets or exceeds the requirements 
of most professional tax pre parers. All Aard­
vark Software'· programs run on a variety of 
microcomputers, including Microengine, ' 
ACI-90," Apple, t and TRS-80. t t 

Two new products from Aardvark are "Tax 
Prep" and "Tax Plan:' "Tax Prep" allows you 
to easily calculate your client's Federal 
Form 1040, including all lettered schedules 
(A-TC) and the most frequently used num­
bered forms. Selected state forms are also 

available. Since this system is user-oriented 
and fully prompting, even a novice can pro­
cess forms immediately. ''Tax Plan" is de­
signed to eliminate hours of work and 
human error when evaluating various tax 
alternatives for your clients. It allows you 
to enter a variety of income and expense 
items and isolate the tax effects attribu­
table to changes in one or more items (e.g. 
wages, capital gains, charitable contribu­
tions, etc.) 

Aardvark Software '· programs are fast, 
efficient and easy to use. Of course, if you 
enjoy working nights, weekends, holidays, ... 

For more information, please write or call us. 

• is a trademark of Western Digital Corporation . 
•• is a trademark of Associated Computer Industries. 

t is a trademark of Apple Computer Inc. 
t t is a trademark of Tandy Corporation . 

AARCVARK SOFTWARE INC. 
The Microcomputer People for Professionals 

783 NORTH WATER STR EET MILWAUKEE . WISCONS IN 53202 4 14/ 289·9988 
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Model 10 . .. Sugg. List $2495 . . . Your Cost 52195 
Model 15 . . .. ........ $1995 . . ..... . .. . . 51755 
Model 20 . . .. . ..... .. $3995 .......... . . 53515 
Model 30 . . . $4495 . . . .. 53955 
Model 40 . . .. $4995 . . . ... $4395 

HARD DISKS --.. 

Printers 
DOT MATRIX 

MPI88T Sugg. List$749 $595 
MPI 88G ... . Reg . $749 Your Cost $650 
With graphics option .. $799 ......... $700 
Paper Tiger 
Model 440 . $995 $895 
Model 440 w/graphics 

&2KButfer . ... .. . $1100 . . $985 
Tl810 ... .... ... . $1895. . .$1650 
TI810 wlfull ASC II $2155 ........ $1950 
Anadex Intertec's Winchester type 8" hard disk 

for Superbrain or Compustar Terminal 

10 b $3890 DP9500 .$1650. . .$1399 
m Sugg. List $4995 Your Cost $1399 

Call for prices on 32 mb and 96 mb hard disks. DP9501 ... . ... $1650 ....... . 

TERMINALS __ ... Daisy Wheel-___ .. 
Diablo ....... $2950 . ... .. $2180 

Int.rtube III . Sugg. List $ 895 .. .. Your Cost 5750 
Emulator ... Sugg. List$ 895 .... Your Cost 5750 

WORD PROCESSING 
VTS 80 

Reg. $549 . .. ... ... . $469 
Magic Wand 

$400 . . . ... . . . . .. . . $325 

COMMUNICATIONS 
Link 80 

Reg . $100 .. Your Cost $89 

RO w/tractor . . . $3250 . .. ..... $2380 
NEe 5510 .. $2950. Call for price 

Xymec Typewriter 
Printer . . . . .. .. . , , $2650 .. " . . .. $2350 

Vista V 300 .. $1895 . . $1795 
Qume Sprint 
5/45 RO$3073 . .. ..... $2695 

KSR ....... . ..... $3537 . . ..... $3145 
w/tractor .. . .. . ... $3787 . .... .. . $3350 

Other Hardware---... 
CAT Novation Modem .$199 .. .. $169 - • , . _

____ ... Cash Register Interface .$1000 .. . ...... $795 
EProm . . .. ... .. . ... . .. $125 .. . . . ... . ... $120 

CBasic M Basic Reg. Your Cost 
Accounts Receivable X X $ 750 $350 
Accounts Payable X X 750 $350 
General Ledger X X 750 $350 
Payroll X X 750 $350 
Inventory X X 750 $350 
Restaurant Payroll X 750 $350 
Job Costing X 750 $350 
Mailing List X $150 
Mailing List (NADI. . $150 
Master Tax Package (CP Aidsl . . $1500 .. . $995 
Restaurant Cost & Inventory Program . . $750 . . . $350 

Graham-Dorian 
Medical Billing . 
Dental Billing . 
Cash Register Inventory Program. 

· $1000 ... $899 
· $1000 .. . $899 
· . $750 ... $500 
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Upgrade kit cuts in half access time. 
Allows serial number of machine on chip 
and all software. 

DISKETTES ----.. 
Verbatim 

Double density, 
Single Sided, 
Pkg. of 10 . . $60 . 

Double density, 
Double Sided, 
Pkg. of 10 .......... $75 . 

. . .. $30 

.. $50 

LANGUAGES.--.... 

Circle 148 on inquiry card. 

the first octet) and again scans it from 
end to end. This pattern continues (if 
the whole screen is blank) through the 
eight filler lines of each octet, the 
eight octets of each triad, and all 
three triads, until the end of the 
screen is reached. Then the driver 
jumps back to the routine that called 
it. 

When a nonzero bit (a dot on the 
screen) is found, the driver calculates 
the distance from the present print 
head location (normally over the last 
dot printed) to the new dot position. 
It then moves the print head into 
place in a single step (instead of ratch­
eting along over every dot position). 
When the print head is in place, the 
dot is printed. 

In the driver written here, if at least 
one dot has been printed on a line, the 
next line will be scanned and printed 
from the opposite direction. This pro­
vides the fastest printing with 
minimum wear and noise under 
average conditions . While this 
scheme is not 100 % optimized, it 
does yield very acceptable perfor­
mance. The determination of scan­
and head-motion direction adds com­
plexity to the algorithm without con­
tributing to the basic capability, so 
this feature is omitted from the flow­
chart in the interests of clarity. 

The bulk of this program is 
dedicated to screen-address decoding. 
The only section tightly woven about 
the hardware is the output routines. 
These come last in the source code to 
facilitate changing them without 
reassembling the entire driver. They 
assume that you are using a Qume 
printer receiving 16-bit parallel code 
in the format shown in figure 3. If 
you are using another printer and in­
terface, just write code to send the 
correct control characters to your 
printer hardware. 

Using the Plotter 
The driver was written for a printer 

that provides horizontal resolution of 
120 steps per inch and vertical resolu­
tion of 48 steps per inch. Two 
horizontal increments are used for 
each screen dot, and one vertical in­
crement is used for each line. As a 
result, the printer will reproduce the 
high-resolution graphics screen in a 
space about 11.3 by 9.8 cm (4 .7 by 4 
inches). This area will be centered on 
a 20.8 cm- (81/2-inch) wide page, and 
will start printing at wherever the 
paper is located at the time the driver 
is called. 

Once you have loaded the driver 
and produced an image in high-



DEC® LSI® 11/23 COMPUTERS $6750 
and we're delivering from stock! 

. . -' '. ",,' ... .. 

- -
CI-103 DESK TOP COMPUTER. Available with LSI 11 /23 or LSI 11/2. Complete computer system 
enclosed within a VT-103 video terminal, immediate delivery . Only $4500 with LSI 11 /2 and 64K 
Memory. $6750 with LSI 11 /23 and 96K Bytes Memory. 

PDP 1103SE - LSI 11 /2 CPU , 64KB Memory, power 
supply, KEV 11 in 8 slot rack mountable chassis . $2695 

CI1103LK - LSI 11 /2 CPU, 64KB Memory, power supply, 
KEV 11 in 16 slot rack mountable chassis . $2750 

CI-11/23 AC - LSI 11 /23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis . $6895 

LSI 11/2 CPU card with 64K Byte 
Memory. $1095 
1 Megabyte RX02 Floppy Disk 
System. $3045 
RT11 V4 Operating System. $1085 
RSX11M Operating System. $3250 
VT100AA Video Terminal. $1795 

Chrislin Industries, Inc. 
Computer Products Division 

31352 Via Colinas • Westlake Village, CA 91362 ·213-991-2254 

DEC. lS I. PDP. <He Trademarks of Digital EqUipment Corp . 
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o Yes! Rush meyour FREE Catalog 
so I can explore Edmund Scientific's 
World of Science ... Today! 

Name 

Address 

City 
State ____ _ _ Zip __ _ 

Clip and Mail Coupon to 
Edmund Scientific 
Dept. 3015 KH02 Edscorp Bldg. 
Barrington , N.J. 08007 
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resolution page 1, just turn on your 
printer and enter the routine with a 
CALL from BASIC or a G command 
from the monitor. 

6 

OUTPUT 

4 2 1 

MOTION DISTANCE 

o 

MOST SIGNIFICANT 
DAT~ BITS

I 
(0-4/ 

l L LSTROBES: 

PRINT CHARACTER 

MOVE PRINT CARRIAGE 

FEED PAPER 

6 

BYTE 

5 

INPUT 

4 3 2 o 

I I I I I I I I I 
::::~: :~:::' I I J 
PLATEN READY 

CARRIAGE (POSITION) READY 

PRINT HEAD READY--------' 

4a 

Getting a Copy of the Driver 
A driver code is rather long for 

publication. In any case, typing it in 
is a masochistic form of entertain­
ment. To alleviate these problems, I 
have made this code available on 
5-inch floppy disk. The disk includes: 

• object code assembled at hexa­
decimal location 9000 (for 48 K-byte 
systems), and hexadecimal location 
5000 (for 32 K-byte systems) 

.source code in a text file 

Also included is a version of this code 
adapted for use with Sprint 5 printers 
interfaced through Apple's Serial In­
terface Card. 

To obtain your copy of this floppy 
disk, send a check for $14 .95 (Califor­
nia residents add 6 % sales tax) plus 
$1.00 shipping and handling to Con­
tech, 1111 Pippin Creek Ct, San Jose 
CA 95120. Ask for the "Picture­
Perfect Apple" software._ 

Figure 3: The form in which the driver 
described in the text communicates with 
the Qume Sprint Micro 3 plotter. A strobe 
consists of a ' ']'' bit in the appropriate 
position , with all other bits "0." If all 
strobes are raised simultaneously, the 
printer is reset and the print carriage 
moves to the left margin . 

Figures 4a, 4b, and 4c: Three examples of Apple II high-resolution graphics transcribed 
by the Qume Sprint Micro 3 plotter, using the driver described in this article . 



4c 

Poking Data Into the High­
Resolution Screen Area 

Direct interaction with the 
Apple II high-resolution screen 
memory is ' an excellent way to 
test addressing schemes and ex­
plore the structure of Apple 
graphics images. To experiment 
on your own, get into the 
monitor mode (type CALL 
-155) and display the high­
resolution screen by typing: 

COSO C054 C057 

and hit the Return key. You are 
looking at page 1 of the high-

resolution screen. To clear it of 
garbage, fill it with Os by typing: 

2000:02001 < 2000.3FFEM 

followed by a return. Once you 
have a clean screen, type a hexa­
decimal address followed by a 
colon and FF. For example: 

2000:FF 

followed by a return. This will set 
the byte to allIs and will produce 
a 7-dot-wide line segment at the 
appropriate place on the screen. 

~~ ----

Circle 151 on inquiry card. 

Have some 
greal 

memories. 

161{ PROM boards. 
• PROM card has 2708-type memory 
• Quality board construction. 0-4 wait states 
• Address any 4K group to any 4K boundary 
• Control up to 8 banks of memory. Fully 
assembled and tested. PRICE-$300 
(California residents add 6% sales tax) 

Expandable 5 MHz RAM boards. 
8-32K expandable RAM board uses II 4044 
memory runs at 5MHz • Fast 250 ns access 
time. Bank select. Address any 4K block to 
any 4K boundary. Quality board construction 

PRICE-8K-$175; 16K-$315; 24K-$475; 
32K-$620; 8K add-on kits-$135 
(California residents add 6% sales tax) 

Call or write Artee for details 

ARTE:C E:LE:CTRONIC), INC. 
605 Old County Rd. , San Carlos, CA 94070 

Telephone (415) 592-2740 
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FOR TRS-80* MODEl I USERS ONLY 

16 Times 
Normal Speed 

· High speed load TRS-80* Level II cassettes 

· Input 15K byte Level II program in 15 seconds 

· Search BASIC or SYSTEM programs by name 

Unlike other high speed tape input de­
vices, FASTLOAD uses standard format 
cassettes. Therefore, there is no need to 
re-record on other media. At 8000 baud, 
FASTLOAD is faster than disk for short 
programs. FASTLOAD reads tapes at the 
fast-forward speed of the CTR-41 cassette 
recorder. The recorder can also be used 
for CSAVE at the normal speed. 

FASTLOAD connects to the 40 pin I/O or 
to the Expansion box. The control program 
does not use computer memory because 
it is in a built-in PROM. Other valuable 
features are keyboard debounce program, 
automatic key repeat routine and key­
beep via cassette speaker. Price is $188.00 
for FASTLOAD and $95.00 for the modi­
fied CTR-41 recorder. 

Personal Micro Computers Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 968-1604 
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SOFTWARE COMPATIBLE 
. Reads all Level II BASIC tapes 

Reads all SYSTEM tapes 
Full range of peripherals 

The PMC-80 is a "work-alike" computer 
to the popular TRS-80* Model I, Level II 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-807 

Sold through computer stores. 

. Video output for monitor and TV 
Optional FASTLOAD at 8000 baud 
Optional Upper/Lower case 

The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in­
vented to plug into the TRS-80: Most 
importantly, the Interface Adapter per­
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
5 1;4 /I disks and disk operating systems, 
RS 232, printers, etc. 

' TRS-80 is a registered trademark of Tand',\ Radio Shack. 

Personal Micro Computers, Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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Micrograph 
Part 3: Software and Operation 

Some background on interactive 
computer-graphics systems was pre­
sented in Part 1. In Part 2, a descrip­
tion was given of the hardware for a 
low-cost color-graphics display pro­
cessor, called Micrograph, which in­
terfaces to a microcomputer as an in­
telligent peripheral device. In this, the 
third and final part, you will become 
familiar with the software for Micro­
graph, which implements the display­
processor instruction set introduced 
in Part 1, and be given instructions 
for operating the system. 

Software Perspective 
Two packages of software are re­

quired to support Micrograph, as we 
have observed in the generalized 
graphics system in Part 1. The first 
package is the applications software, 
which executes in the host computer. 
This software creates and manipu­
lates abstractions of images. The 
elements of these images are de­
scribed to the display processor 
through the instructions in a display 
list. Within the display processor 
itself, there must reside a second soft­
ware package that converts these in­
structions into a visible image. 

In Part 1, we described one such in­
struction set for controlling a color 
raster-scan display processor, and it 
is summarized in table 1, here, in Part 
3. Since emphasis has been on the 
display processor, and since the ap­
plications software is system specific, 
the remainder of this article will con­
centrate upon the other package: the 
software internal to the display pro­
cessor. However, the protocol soft­
ware in the host computer that is 
needed to carry out communication 
with Micrograph will be described. 
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E Grady Booch 
4314 Driftwood Dr 

Colorado Springs CO 80907 

Mnemonic 

CALL 
LCRAM 
LPIX 
LREG 
LSUB 
LSYM 
MOV 
RCRAM 
RET 
RPIX 
RREG 
RSUB 
RSYM 
SYM 
VEC 
WAIT 

Name 

Call subroutine 
Load color memory 
Load pixel 
Load register 
Load subroutine 
Load symbol 
Move 
Read color memory 
Return 
Read pixel 
Read register 
Read subroutine 
Read symbol 
Display symbol 
Draw a vector 
Wait 

Diagnostics are available under XERR. 

Table 1: Summary of graphics 
primitives. These instructions control 
the graphics-display processor in 
Micrograph . 

Software Description 
The source software for 

Micrograph consists of approxi­
mately 2400 lines of Z80 assembly­
language code plus internal com­
ments. (See listing 2 in Part 1, BYTE, 
November 1980, page 280; listing 1 in 
Part 2, BYTE, December 1980, page 
327; and listing 1, in this issue, page 
240.) This code assembles to approx­
imately 2.6 K bytes of object code 
and resides in the three system 
EPROMs (erasable programmable 
read-only memories) in the address 
space decimal 0 to 3071. 

The Micrograph software was 
written on a Zilog Development 
System and conforms to the Zilog 
Z80 assembly-language standards. 
Structured programming and step-

wise refinement were used to develop 
the software. By virtue of these 
techniques, once I had cleared out the 
typos in the source, I required only 
four assemblies to complete the final 
working package. 

Software Structure 
Figure 1 (on page 264) indicates 

that, as a result of stepwise refine­
ment, the Micrograph software is 
highly structured . The software con­
sists of one main routine, three driv­
ing modules, seventeen routines that 
implement the instruction set, twelve 
shared utility routines, and five inter­
rupt-service routines. These routines 
appear grouped together by their 
class, then alphabetically in the soft­
ware source listing. 

The routine MAIN drives the entire 
Micrograph software and handles a 
call to the power-up INIT (initializa­
tion). MAIN then enters an infinite 
loop of instruction fetches (via 
FETCH) and executes (via EXEC). In 
this sequence, Micrograph requests 
an instruction from the host com­
puter and executes it. PRIMAT is 
then called by EXEC to calculate 
which instruction has been com­
manded and, in turn, calls the ap­
propriate routine that processes the 
various options of the instruction . 

These sixteen routines (CALLS 
through WAIT) correspond directly 
to the instruction set in table 1. Since 
the routines execute similar code, 
they may call any of several utility 
routines. These routines include null 
subroutine calls (GUSER and USER), 
routines for communicating with the 
host computer (GETBLK, SENDBK, 
and SENDBY), and some primitive 

Text continued o n page 260 



ITION 

The Byte Covers shown at left are available as 
Collector Edition Prints. Each full color print is: 
• 11 " X 14" including a 1 Vi' border. 
• Part of an edition strictly limited to only 100 

prints. 

• Personally inspected, signed and numbered 
by the artist, Robert Tinney. 

• Accompanied by a Certificate of Authenticity. 
• Carefully packed and shipped first class. 
• Priced at $20, plus $3 ($6 overseas) for post­

age and handling. If Set 1-4 or Set 5-8 is 
ordered, the price for all 4 prints is only $70. 

To order, use the coupon below. Visa or Master­
Charge orders may call Toll Free. 

~e===g=o;' I ;i~n Byte Covers and Certificates of Authen- I 
ticily. 

QIy. Cover Amount 

. . $20 I 
. .... $20 

_ #1-7 Bridges of Konigsberg . 

_ #2-Fun and Games . 

. .... $20 I 

.. ... $20 

_ #3-Homebrew ... . ........ _ •. 

_ #4-Software Mirage . 

_ #S-Compuler Engineering . . .$20 I 
_ #6-Tolal Eclipse .............. .. ....... $20 

_ #7-Compuler Hardware ... $20 I 
_ #8-Perspeclives ........... . _ . . . . . . .. . .$20 

_ No.'s1 -4 .............. . 

_ No.'sS-8 .. 

..... $70 I 
............. .. $70 

Post. & hand. ($3 in US . $6 overseas) $ -- I 
TOlall$ 

L.....---..J I D I have enclosed check or money order 

D Visa D MasterCharge 

Card # I 
Expiration Date _ ________ _ 

Send my print(s) to : I 
Name _____________ _ 

Address; _____________ 1 
Cily· ___________ _ 

Slale __ .....LZip _________ _ 

Mail this coupon 10: I 
robert tinney graphics 

1864 N. Pamela Dr. I 
Baton Rouge, LA 

FOR VISA 0 70815 
R MASTERC 

CALL TOLL HARGE ORDERS 

1-800-854 FREE! 
-056 

24 H Calif.: 1-800-432_7 2 / ext. 910 
OURS A 0 257/EXI. 910 

A Y! 7 DA YS A WeeK! 
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TOUGHEST 
BOARDS 
IN TOWN 

FOR 5-100'5 
Monitor and control 
in wicked environments. 

Wanl to put your S-100 system to 
work in the world of computerized monitor­
ing and process control? 

Dual Systems has all the boards it 
takes to do the job in the toughest factory 
environmenls. All are designed to function 
dependably in the real world of industrial 
control. All operate with Cromemco. North 
Star and other S-100 systems. 
AID board. 12-bit precision . 32 single­
ended inputs. Or 16 differential inputs. 25 
J.Ls conversion time. Vectored interrupt. 
$635. Or $725 with 1 to 1000 gain trans­
ducer amplifier. Works with our thermo­
couple compensation board and our 4-20 
mA input boards as well. 
DIA board. Four independent channels. 
12-bit precision . Input is binary or 2's com­
plement. Compatible with all existing 1/0 
mapped software. $495. Drives our ampli­
fier board which outputs 4-20 mA. 
CMOS RAM board. On-board battery 
back-up preserves data a year. 200 ns 
readlwrite time. Runs at 4 MHz. 8K bytes 
$590. 16K bytes $990. 
CMOS clock board. On-board battery 
back-up keeps clock running a year. New 
LSI ch ip carries date, hours , minutes and 
seconds. Read or write directly from 1/0 
port. Vectored interrupt. $250. 

We also provide complete main­
Irame systems. OEM and dealer inquiries 
are invited . 

Contact Dual Systems Control 
Corp., Dept. B, 1825 Eastshore Hwy. , Berke­
ley, CA 94710. Phone (415) 549-3854. 
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Listing 1: The final third of the firmware for Micrograph control, written for the l80 
microprocessor used in the prototype. The first and second portions of the firmware ap­
peared with Part 1 and Part 2 of this series. 

OlEA 
O/ El·. 
OlE O 
Oi EE.. 

07EF 
1l 7Fl 
Oi' F5 
07F6 
07F? 
07F9 
07FA 
0 7FB 
0 7 FD 
0801 
OEl05 
080 7 
OBoe 
08 0E 
0810 
0812 
0 8 15 
081 7 
0 8 18 
081A 
081D 
0811' 
0821 
0824 
0826 
L113 28 
082B 
Oil2 D 
08 2E 
u 8 30 
OEl 33 
0835 
0 [; 38 
03 3A 
083C 
08 31' 
DE:'l l 
08 4:' 
08"'1 
Olll, ; 
08lt9 
D8 1,B 
OB',E 
0850 
085 2 
0855 
0857 
0858 
085A 
085D 
DB5F 
0860 
086 2 
0864 
0866 
0868 

El 
F DEl 
1'1 
C~ 

OEOl 
DDCB'd4E 
CO 
F5 
FDE5 
E5 
D5 
OEOO 
FD218610 
00CP..', 346 
2804 
FD 218Al0 
FD6EOO 
2600 
C~' D9 
DD5 EO O 
1600 
AI' 
E052 
FA211l 8 
2 802 
CP.,99 
FD6E02 
2600 
ce.D1 
DD :SEOO 
1600 
AI' 
ED5 2 
FA 3 5 1) B 
cr.91 
FD 6EIl 1 
2600 
CI'·C9 
()D 5ED1 
1600 
AF 
ED 5~~ 

FMe.08 
2B l.1 2 
C~'8S' 

F06E0 3 
26 00 
CBC1 
DD5E01 
1600 
AF 
E052 
Fn5F08 
CP.S1 
79 
OEO O 
C ~.48 

2014 
ce40 
2006 

!" OF' HL 
f'O F' IY 
:"01" AI' 
RET 

;REsrO RE H AND L 
; RESTORE IY 
; l;:EB T ORE STA1-: ~( 

1136 1 
1(;(.2 

186:l 
1 8~ 4 

1 B (~) ~5 

1866 
1867 
1868 
1369 
H;7 D 
187 1 
1872 

CLIP DETERMINE S I f A PO INT SHOULD BE CLI PPEU OR N01 . 
Cl l l" FI RST DETE RMI NES TH E POINT REF ER ENCE D. TH EN 
COMPARE S IT WITH Hi E CAS E. SUCCES S I S BEl ~N Hi E 
POI NT IS NOT CLIPPED. 

1873 
187', 
1 8 7 5 
18 76 
1877 
1878 
1879 

CALL S 

CALL ED BY 

1880 I ~ E G I S 1 E R S 

18Bl 
1882 
1883 
1884 
1885 
18 86 
188 7 
18B8 
188'1 
1890 1/0 
189 1 
1892 STRUCTU RES 
1893 
l 89 /, 
1895 
1896 
1897 CLIP: 
18 98 
1899 
1900 
1901 
1902 
lS'03 
1904 
1905 
19 06 
1907 
1908 
1909 CLIPO : 
1910 
19 11 
1 '112 
1913 
19 14 
1915 
1916 
1.91 7 
19 18 
19 19 CLIf: l: 
192 0 
1921 
1922 
1. C;'2 3 
19 24 
1. S\2 ~i 

192 6 
1927 
l '12ll CLI P2 : 
1929 
1930 
193 1 
1932 
1n~ 
193 ', 
1935 
19 :16 
1n7 
19 38 CLIP3: 
lns' 
194 0 
1941 
19 42 
1943 
19 4 4 
1945 
19',6 

19 48 
1949 
1950 
1951 
1952 

LD 
BIT 
RET 
PUSH 
PUS H 
PUS H 
F'USH 
LD 
LD 
e. IT 
JR 
LD 
LD 
LD 
SET 
LD 
LD 
XOR 
s e.c 
.JP 
JR 
RES 
LD 
LI) 
SET 
LD 
LD 
XOR 
s e.c 
JP 
RE S 
LD 
LD 
SET 
LD 
LI) 
XOR 
SBC 
J F' 
J I~ 

RES 
LD 
LD 
SE T 
LD 
LI) 

XOR 
SBC 
,IF' 
R F.~l 

LD 
l. D 
BIT 
JR 
t\ IT 
.JR 

NONE 

PUT 
Rf'I X 
IF'IX 

II ( TEMF' Of, ARY) 
B (CAGlo) 
C (S UCC ESS ) 
D ( TEI1F'ORAI<Y ) 
E ( '1 EMF'O RAR Y ) 
H (TEMPORARY) 
L (T EMP ORMn' ) 
IX (I ND EX) 
I Y (INDE X) 

NONE 

GDRD (X) 
GDRl (n 

GDR 6 -1 3 ( VIE WF'O Rl S) 
REF ( REFERENCE) 

C .1 ;A SS UME SUCCESS 
1. (I X+REF ) ;P OINT TO REFER ENCE 
NZ ; RET lJfW I F SE.T 
AF ; S AVE A AND F 
IY ; SAVE IY 
Hl ;SAVE H AND L 
DE ; SAVE [l AND [ 

C.D ;C LEAR SUCCES S 
I Y. STlWCT <-GDR 6 ;LOAD REFEREN CE START 
O. (IX+REF ) ; TE ST REFE REN CE 
Z.CLIPO ; JUMP IF NOT S El 
IY.STRUCT+GDR10 ;LOA D REFERENCE START 
L.(IY+O) ;L OAD LEFT X 
H.O ;CLEA R H 
3.e ; SE T f'. IT 3 
E.(I X+GDRO ) ;GET X 
0.0 ;CLEAR D 
A ; ClEA R CARin 
HL.DE ; s ue. T RAr.T 
M. CLU'1 ; .JUMP IF MINU S 
Z.CLIF·l ; ,JUMF' IF ZERO 
3.C ;SE T BIT 3 
L. (IH 2 ) ;L OAD RIGHT X 
H.D ; CLEAI< H 
2,C ; SET B 11 2 
E.(IX+GDRIJ) ;GET X 
D.D ; CLEA R () 

A ; CLEA I< CA I<R Y 
HL.DE ; s ue.l RAC T 
M. CLI I" 2 ; J UMP I F MI NU S 
2 ,C ;RE SE T p.IT ". 
l. (I Y'!) ;L OAD LEFT Y 
H.D ; CLE AR H 
l.e ;SE T BIT t 
E. (I X< GDR!) ; [;[,1 Y 
D,1l ; CLEA I< 0 
A ; CLE. !IR CA RRY 
Hl.tl E ; BUB TI~AC T 
M.CLIP 3 ; ,JU MP IF MIN US 
Z. CLlT:! ; .JUMP I F Z~'. HO 

1. C ; SE T E·· Il 1 
L.(IY+ 3) ; LOI\I) RIGHT Y 
H,O ;CLEA R H 
O. C ; ~3ET BIT 0 
E. ( I X<- GOR1 ) ;GET Y 
D.D ;C l. EAI< 0 
A ; C LE Af~ CAf, RY 
Hl. . DE ; s ue. TRACT 
M, CLIF' t. ; JUMP IF MI NU S 
O.C ;CLEAR e.IT 0 
A.C iG ET C 
C.O ; CLE AI< SUC CESS 
1 . E'. ;TE ST CASE 
NZ. CLIP6 ;JUMP IF SET 
(J . e. ;TE ST CASE 
NZ. CLIP:, ;JUMP IF NOT SE T 

Listing 1 continued on page 242 



:L[lI':1PUTA[l~ZLS ~ . 
••• EVERYTHING FOR YOUR TRS-SOTM ••• 

TRS-IIO Iii " tr",1t-m"rk or th .. HH,lio ShHck I>h'lslon or T"ncly Corporation 

1980 INCOME TAX PAC 
Completely Revised * Latest Tax Tables * Fully Tested * Complete Manual and Documentation 

* * The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes * * 
* * Making It Impossible To Make An Error * * 

- Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple -

r-------I----------~ * INCOME TAX PAC A * INCOME TAX PAC B 
FOR LEVEL II 16K FOR LEVEL II with or without Printer, Cassette or Disk . Has all features 

I 0 DOES FORM 1040 and 1040A I of Income Tax A PLUS, I 
o SCHEDULE A ITEMIZED DEDUCTIONS 0 WORKS WITH LINE PRINTER 
o SCHEDULE 8 INTEREST and DIVIDENDS 0 FORMATS FORM 1040 and 1040A FOR TRACTOR FEED FORMS 

L 0 OUTPUT TO VIDEO DISPLAY -.l 0 SCHEDULE C INCOME FROM A PERSONALLY OWNED BUSINE:JS 
o SCHEDULE C TAX COMPUTATION 0 FORM 2106 EMPLOYEE BUSINESS EXPENSE 

..-.~.-........-..~.-...-. .-...-...-.......-...-...-.---~ 

o FORM 1040 (LONG FORM) 
o FORM 1040A (SHORT FORM) 
o FORM 2106 EMPLOYEE BUSINESS EXPENSE 
o FORM 2440 DISABILITY INCOME EXCLUSION 
o FORM 2441 CREDIT FOR CHILD AND DEPENDENT CARE EXPENSES 

* * PROFESSIONAL * * 
INCOME TAX PAC C 

o FORMS 3903 MOVING EXPENSE ADJUSTMENT 
o FORM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES 

o SCHEDULE A ITEMIZED DEDUCTIONS 
o SCHEDULE B INTEREST AND DI VID ENDS 
o SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
o SCHEDULE 0 CAPITAL GAINS AND LOSSES 
o SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 
o SCHEDULE G INCOME AVERAGING 
o SCHEDULES R & RP-CREDIT FOR THE ELDERLY 

FOR MODELl (32K) or MODEL II (64K) 
WITH 1 OR MORE 

o SCHEDULE SE-COMPUTATION OF SOCIAL SECURITY SELF-EMPLOYMENT TA X 
o SCHEDULE TC TAX COMPUTATION 
o OUTPUT TO VIDEO OR LINE PRINTER 

DISK DRIVES o FORMATS FOR TRACTOR FEED OR INDIVIDUAL FORM FEED PRINTERS 
o AUTOMATIC MEMORY STORAGE FOR INCOME TAX PREPARERS 
o INSTANT LINE CHANGE 

~LL SPECIFICATIONS SUBJECT TO CHANGE 0 BUILT IN ERROR CHECKING 

-; [IlI':1PUTf1[l~lLS ~ - - - - r::A~E~~~~~;i;~~'F::E~:L ~~~~T~ T: ~::~sRMsT 
"",~., .. . ",,,,,,'0" ' ,p." . NEW TOLL-FREE I 02 OR MORE PART FORMS I 

ORDER LINE 0 TRACTOR FEED FORMS 
50 N, PASCACK ROAD 1 __ 0 PLAS_TIC OV_ERLAYS__ _ I 

SPRING VALLEY . NEW YORK 10977 (OUTSIDE OF N.Y. STATE) -" 

PLEASE SEND ME: (800) 431-2818 o INCOME TAX PAC A ($19 .95) 
o INCOME TAX PA.C B ($4995) 
o PROFESSIONAL INCOME TAX PAC C ($99 .95) 
o MODEL II PROFESSIONAL INCOME TAX PAC C ($199 .95) 

* All orders processed within 24-Hours * 30-Day money back guarantee on all Software * Add $2.00 for shipping in UPS Areas * Add $3.00 for C.O.D. or NON-UPS Areas * Add $4.00 outside U.S.A., Canada & Mexico 

CREDI T CARD N UM B ER ________________________ EXP . DATE ------------

HOUR ~ 24 ORDER 
SIGNATURE _____________________________________________________ __ 

NAME __________________________________________________________ __ 

STREET ________________________________ ~-------------------------

~ LINE 
(914) 425-1535 

CITY ________________________ STATE __________ ZIP _______ _ 
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Circle 155 on inquiry card. 

MTI stocks 'em all 
for faster delivery. 

No hidden charges. Prices include delivery. 
V ISA and MasterCard orders accepted. 

VIDEO TERMINALS 
VT100 DECscope .....•..•. ... ........•....•.... $ 1695 
VT132 DECscope .........•...•.....•.•.•...•••..... 2295 
ADM·3A (dumb terminal) ..........••.••.....• 
ADM·3A+ (dumb terminal) .......••.........• 
ADM·31 (2 page buffer) ............•...••..•..• 
ADM·42 (8 page buffer avail.) ........ •....•• 
1410 (Hazeltine dumb terminal) ..•..•••••. 825 
1420 (dumb terminal) ... .............•••••..•... 895 
1421 (Consul 580 & ADM·3A comp.) .... 895 
1500 (dumb terminal) ........................... 1045 
1510 (buffered) .....•..................•...•. ....•.• 1145 
1520 (buffered ,printer port) ................. 1395 
1552 (VT·52 compatible) .. ................... 1350 

300 BAUD TELEPRINTERS 
LA34-DA DECwriter IV .. .. .... ............... 1045 
LA34-AA DECwriter IV ....................... 1295 
Teletype 4310 ........................................ 1085 
Teletype 4320 ...................................... 1225 

Diab lo 630 RD ..... ........ ...... .................. 2295 
Diablo 1640 RD ............................ ....... 3085 
Diablo 1640 KSR ...... .. ................ .. ....... 3285 
Diablo 1650 RD ................................... 3185 
Diablo 1650 KSR .. .. ...... ....................... 3385 
TI 743 (portable) ......................... ........ 1190 
TI 745 (portable/built · in coupler) ....... 1585 
TI 763 (portable/bubble memory) .... ... 2690 
TI 765 (port/bubble mem/b-i coupler) . 2895 

600 BAUD TELEPRINTERS 
TI 825 RD impact .... .... ........................ 1565 
T I 825 KSR impact ........ ...................... 1645 
TI 825 RD Pkg. ............. .... ................... 1750 
TI 825 KSR Pkg ........... ...... .......... ........ 1895 

1200 BAUD TELEPRINTERS 
LA 120-AA DECwriter III (formspkg.) .2410 
LA180 DECprinter I .......... ................... 2195 
TI 783 (portable) .............. ................... 1745 
TI 785 (port /built·in coupler) .............. 2395 
TI 787 (port/i nternal modem) .............. 2845 
TI 810 RD impact ........ ......... ............... 1800 
TI 810 RD Pk g ............ ......................... . 2047 
TI 8 20 KSR impact .............................. 1895 
TI 820 KSR Pkg ..... .............................. 1995 
TI 820 RD .... ........................................ 1895 
TI 820 RD Pkg ........... .......... .... ... ...... ... 2047 

2400 BAUD 
Dataproducts M200 (2400 baud) .......... 2595 
DATAPRODUCTS LINE PRINTERS 
B300 (300LPM band) ........................... 5535 
B600 (600LPM band) ........................ .. 6861 
2230 (300LPM drum) ...................... .... 7723 
2260 (600LPM drum) ... ....................... 9614 
2290 (9OOLPM drum) .... .. . .... ........ ...... 12655 

ACOUSTIC COUPLE RS 
A/J A242·A (300 baud orig.) ............... 242 
A/J 247 (300 baud orig.) ..................... 315 
A/J AD342 (300 baud orig./ans.) ......... 395 
A/J 1234 (Vadic compatible) ...... .. ....... 895 
A/J 1245 (300/1200 Bell comp.) .......... 695 

MODEMS 
GDC 103A3 (300 baud Bell) ................ 395 
GDC 202S/T (1200 baud Bell) ............. 565 
GDC 212· A (300/1200 baud Bell) .......... 850 
A/J 1256 (Vadic compatible) ............... 825 

CASSETTE STORAGE SYSTEMS 
Techtran 816 (store/forward) .... ............. .1 050 
Techtran 817 (store/for/speed up) ........ 1295 
Techtran 818 (editing) .. . .. ..................... 1795 
Techtran 822 (dual) ........... .......... ........ 2295 
MFE 5000 (edit ing) ...... ..... ................... 1495 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/forward) ............... 1395 
Techtran 951 (editing) ......................... 1995 

• Please call for quote. 

aD 
Applications Specialists & Distributors 
Great Neck NewYork/Cleveland Ohio 

N.Y.: 516/482·3500 & 212/895·7177 
800/645·8016. Ohio: 216/464·6688 

242 January 1981 © BYrE Publications Inc 

Listing 1 continued: 
08 6A FEOA 
086C 2820 
086E 1822 
0870 FE08 
0872 281A 
OB74 FEO~, 

0876 28 16 
08 78 181 8 
087A CB40 
087C 200A 
OB7E FE0 2 
0880 280C 
0882 FE DE 
0884 2808 
0886 180A 
0888 FE05 
OB8A 2002 
088C 1804 
08BE DEDI 
0890 1802 
08 92 OEOO 
OB94 01 
0895 E1 
0 896 FOE1 
0898 F1 
0899 C9 

0 89A CDED01 
08 90 77 
089E 2 3 
039 F 05 
OBAO 20F8 
OBA 2 e(i 

08A3 80 

o SAl, 
OBA6 
08A9 

DEDI 
CDAA08 
C9 

1953 
1.954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
19 69 
1970 
1971 
1972 
1973 
19 7 /, 
1975 
1976 
1977 
1978 
1.979 
1980 
1981 
1982 
1.983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1. 99 1 
1992 
1993 
199 /, 
1995 
1996 
1997 
1998 
1999 
2 0DO 
200 1 
2002 
20 0 3 
2004 
2005 
20 06 
:!007 
2008 
200S' 
20IO 
20 11 
2 0 12 
20 13 
2014 
2 015 
2016 
20 17 
2018 
2 019 
2020 
202 1 
2022 
2023 
2024 
202 5 
2026 
2027 
20 28 
2029 
2030 
2 03 1 
2 03 2 
2033 
2034 
2 035 
2036 
2037 
2038 
2039 
201, 0 
20 41 
2042 
20',3 
2041, 
2045 
2046 
2047 
20'18 
2049 
2050 

CF' 10 ;T EST IF 10 

JR Z, CLIP 8 ; JU MF' IF EllUAL 
JR CLIF'9 ; JUMF' AROUND 

CLI F'5 : cr- a ;TEST I F 8 

JR I,CLIF'S ;JUMP I F SO 
CP 11 ; TE ST IF 11 

JR I , CLIP 8 ;JUMP IF SO 
JR CLIP9 ;J UM P AROUND 

CL IF'6: ~, IT O,p, ; TEST e,IT 0 

JR I'll, CLIP? ; .JUM P IF SET 
CF' 2 ;1[ST IF " 

JR Z, CLIPa ; J UMF' IF SO 

CP 14 ; TE ST IF 14 
JR Z, CLIF'8 ; JUMP IF SO 
JR CLIP9 ; JUMF' ARO UND 

CL IP ?: CP 5 ;TEST IF 5 
JR NI,CLIP8 ;JUMP IF NOT SO 

JR CLIF'9 ;JUMP AROUND 
CLIPS: LD C,1 ;SET SUCCESS 

JR CLIF'10 ;JUMP AROUND 
CLIF'9 : LD C,O ;CLEAR SUCCESS 
CLIPi O: POP DE ;RESTORE D AND E 

POF' HL ; RESTORE H AND L 
POP I Y ;RESTORE IY 
F'O F' AF ;RESTORE AF 
RET ;RE TIJRN 

GE TBL K READS B BYTES OF DATA AN D PLACES THE DATA 
STARTING AT HL. 

CALLS FETCH 

CA L LED e,Y LCRAM 
LSUB 
L SY M 

REGISTERS A (DATA) 
eo (COUNT) 
H (PO INTER) 
L ( F'OINTER ) 

I/O NONE 

S TRUC TUR ES NONE 

GEH,U(: CALL FETCH ;CALL FETCH 
LD ( Hl),A ;SAVE THE DATA 
INC HL ;INCRE. MENT THE POINT[R 
DEC e, ;DECREMENT TH E CO UNT 
JR NZ, GEH-U( ; ,)UMF' IF NOT DONE 
RET ; RE fU RN 

GUSER I S THE DEFAULT GRAPHICS SUBR OUTIN E WH ICH I S 
THE DUMMY CALL FOR M THE PRIMITIVE CALL . GU SER S I~PL ! 
RETURNS . 

CA LL S NONE 

CA L LED ~,Y CALLS 

REGISTER S NONE 

I/O NONE 

51 r, UCTU RES NONE 

GUSER: DEFB 128 ;RE TURN FRO M GRAPHI CS 

PEEK ••••••••••••••••••••••••••••••••••••••••••• ••• •• 

PEEK READS DA TA FROM A PIXEL . PEEK FIRST SETS A READ 
FLAG , CALLS PI XEL, THEN RET URNS . PEEK EXPEC TS THE 
PIXEL TO BE AT XY . THE CO L OR I S RETURNED IN A. 

CAL L S F'I XEL 

CA LLED e,Y RPIX 

REG I STERS A 
C 

I/O NONE 

S1 RUCT URES NONE 

PEE I( : LD C, 1 
CA LL PI XEL 
RET 

(COLOR RETURN) 
(READ FLAG) 

; SE T I~ EAD FL AG 
;GET THE DATA 
;RETURN 

PIXEL MAPS THE USER COORD IN ATE DATA TO THE PHYSICAL 
SYSTE M. THIS I S PERHAPS THE MOS T CO MPLE X ROUTIN E IN 
THE F I RMW ARE, AND IS THE ONLY ROUTINE THAT MUST 

Listing 1 continued on page 244 



DEALERS: By now you know that it takes . . .. . 

SOFTWARE 
TO SELL 

COMPUTERS 
and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 

If you are just looking for a G.L. , A/ P, and Payroll, you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros out there than that. Where can you find a 
fully interfaced Wholesale/ Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software available for you. Each system has 
been developed by the IMS professional staff and we support what we sell. 

But thats not all. International Micro Systems has the strongest dealer marketing plan in the 
industry. With our ... . . 

$245 Dealer Demo System. 
we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 
should be all about. 

Financial Systems 
GL. A/ P. A/R 
Payroll 
Cash Receipts/Oisb. 
Job Costing 
Mailing List Mgmt. 

Medical/Dental 
Office .Scheduler 
Patient Billing & A'lR 
Insurance Forms 

Governmental/Educational 
Student Record Keeping 
and Scheduling 
Fund Accounting 

Wholesale Distribution System 
Purchasing & Receiving 
Inventory Control 
Invoicing & Recei vables 
Salesman Comm. Reporting 
Backorder Management 

Manufacturing Inventory Control 
Finished Goods Inventory Mgmt. 
Parts Inventory Mgmt. 
Parts Purchasing & 

Bill of Material 
Production Scheduling 

INTERNATIONAL 

-

MICRO For details on our demo special, con tad us at: 8425 Qulvlra Road, Lenexa, Kansas 66215 

5 YST::;E~MiiiSiiiiiiPhioinei: i(9i1i3)i8i88i-i83i3°iiiiiiiiiiiiiiiiiiiiiiiiiiiil 
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Circle 157 on inquiry card ® 

SUPERBRAIN 

32K or 64K (Double or Quad Density units 
available) : Uses two Z-80 CPU's . Commercial­
type terminal with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial RS232 ports, I/ O ports standard . 
Expandable with optional S-100 S-100 inter­
face . Comes with CP / MTM 2.2 operating sys­
tem. MiniMicroMart includes BASIC inter­
preter and can supply a wide range of CP / M 
Development and Application software . 

w / 32K Double Density, List $2995. $2685 
w/64K Double Density, List $3345 . . ... $2883 
w / 64K Quad Density, List $3995 . . .... $3595 
64K Special Quad Version ............ $3395 

INTERSYSTEMS 
formerly ITHACA AUDIO 

Call for Price! 
The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20-
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 
COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board w/priority interrupt and 
double density disk controller board . Fulll-year 
warranty, List $3595 

HEWLETT-PACKARD 
"'P-85A 

' .. 

F.O.B. shipping point. All prices to change and all 
offers subject to withdrawal without notice. Advertised prices 
arB for prepaid orders. Credit card and C.O.D. 2% higher. 
C.O.D . may require deposit . 

- WRITE FOR FREE CATALOG -

MiniMicroMart 
1618 James Street 

Syracuse, NY 13203 (315) 422-4467 

Listing 1 

08AA 
08A C 
OE:AD 
lJSAE 
o8M 
08B2 
08£." 
1)8 B6 
08E·.8 
08BA 
08BU 
D8 1!.F 
08C2 
0 8C:5 
oa cs 
D8C'1 
Q8C I'l 
08ee 
OSC£: 
0801 
08D 3 
0805 
0807 
0809 
08D[' 
0800 
08[)f ' 
08 El 
08E'. 
08E5 
OElE e 
08EA 
OSE e 
OI3EE 
DE:FO 
08F 2 
081"3 
08F '. 
08F5 
08F7 
08F9 
OIlFB 
08FD 
081'1' 
0\'01 
0903 
OS'05 
090 7 
0\'09 
090e. 
090C 
0900 
0\'01" 
0910 
0\'11 
091 ~~ 
0\'1'. 
09 16 
0\'1 8 
1J91A 
OS' l C 
D91E 
0\' 1 r 
09 20 
092 1 
092 2 
OS'23 
092', 

continued: 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2 059 
2060 
206 1 
2062 
2063 
206 /t 
2065 
2066 
2067 
2068 
2069 
2070 
20'71 
2072 
2073 
2 07 ', 
2075 
207 6 
2077 
2073 
2D79 

FDE5 2080 
E5 2081 
05 2082 
F5 208:1 
DD7EOE 208'1 
E6EIJ 20135 
FE 00 2086 
:>80 11 20B7 
l' lCO :!088 
CIV.2 09 20B'1 
FLEO 2 07'0 
CAe, 7I1'.' 2091 
C39CCI0 2 () 9;~ 

DD 7EDl 2D9 :l 
2F 2 09 1i 
6'7 2 1195 
ct'.3C 2[)S'6 
CB :lC 209'7 
DD6EOO 2098 
CI? :lC 20'1'1 
Cel D 2 100 
Ce.3C 2 J.Ol 
CB1D 2 102 
CB3C 2 10:1 
CE' lO 2 10~ 
CB3C 2 105 
Cf,:lD 2 106 
1100 20 211J7 
19 2 108 
OD7EOO 2109 
E;,DC :21.10 
Ce.3F 2 111 
C£.3F ~ 112 
CB ~l 2113 
281E 2 11~ 
'.F 2115 
Fl 2 116 
7E 211'1 
C£.~ 1 2 118 
280'1 2 1l.9 
cr.27 2 1. 2 0 
CB21 2 J.2.1 
CE",9 2 122 
2808 2 123 
C£. 27 2 12-4 
ce27 2 125 
CB27 2 126 
CB 27 2127 
E6CO 2 1 28 
01 2129 
El 2130 
FDEl 21:51 
C9 2 13 2 
4F 21:3 :5 
1" 1 213': 
.1631' 2 13 ~-) 

E6 CO 2 136 
CB/tl 21.37 
280A 2 138 
CB:IF 2Ll9 
C83 F 2 1', 0 
F::i 2 1',1 
71'1 21 'i 2 
Dr: 2 1 /,3 
Of 2 1lt 4 
57 2:1.',5 
Fl 2 1'16 
ce·/,? 2.1.117 

BE MODIFIED IF SYS TEM II IS USED. PIXEL FIRST 
DETERMINES WHAT DISPLAY DENSITY IF USED, AND IF THE 
OPERATION IS READ OR WRITE. THE PHYSICAL ADDRESS 
OF THE PIXEL IS DETERMINED, THEN THE BIT ADDRESS IS 
MAPPED OUT. PIXEL DEALS WITH THE PIXEL ,AT XY. THE 
READ FLAG IN REGISTER C. AND EXPECTS/RETURNS THE 
tOLOR IN REGISTER A. 

CA LL S NONE 

CALLED BY POKE 

REG I STER S 

lIO 

STRU CTURES 

F'IXEL: PUSH 
PUSH 
F'USH 
PU SH 

IY 
HL 
DE 
AF 

PEn( 

A 
C 
D 
E 
H 
I.. 
IX 
IY 

NONE 

GDRO 
IJOrd 
GDR1" 
REFRESH 

(COLOR,FLAGS) 
(FLAGS, TEMPORARY) 
(TEMPORARY) 
( rE MP O I~AR Y) 

(POINTER) 
(F'OINTER ) 
(INDEX) 
(INDEX ) 

(X) 

(V> 
(DISPLAY FORMAT) 
RAM 

i f~f\V[ I Y 
;SAV E HL 
; SAVE:: DE 
;SAVE AF 

LD !'I . ( I X<GDRH) ;GET OIS F'L AY I-OR MIIl 
AND 111000()OB ;MASf( ALL BUT TYPE 
CF' n il.'l x 6'1 ? 
.JR Z, F' IX ELIJ ;JUMP IF ~, 0 
GI' II ()[)()fJ()Q~' ;128 X 1 :18 ~ .. 
.JI" Z. F'I XEI.,6 ;JUMP IF SO 
LI' 11100000!': ; ~.i~t', X 1 \'2 ';' 
JP Z,PIX EL C ; ,.111 MI" r,-, ~.;o 

.IF' XEI~R ; ER F,OR 0 1Ia. I'~IH;l 
PIXELD: 1. 0 A, (IX +IJD I~l) ;GET Y 

CPI ; COM F'l.EM ENT 
L.D H.A ;LOAD fj 
SRL H ;SHI Fl 
SI;:L H ; SHIF T 
LO L. ( I X+GDRQ) ; LOAD X 
~) I~L H ; SHI FT 
RR L ; SHIFl 
SR L H ;SHIF T 
Rf..: L ; SHIF'I 
SIi:L H ;SHIFT 
f~ R L ;SflIF '/ 
SRI. ft ;SHIFT 
f~ F..: L ; SHIFT 
LD DE, RBOTT0M ;l.OAD BA SE f~DD I:':ESS 
ADD f:L, DE" ; ADD OFFSET 
LD A, (IX+GDRO) ;GE T X 
ANI) 00001100[: ; MASf( AL.l.. eUT 2 P.I n; 
SRL A ;S HI FT 
SR L. A ; SHIFT 
en O,C ;CHECK READ FLAG 
J R Z. F'IXEL:! ;JUMP IF NOT BET 
LD C, A ; LOAD C 
F'OF' !'IF iRESTORF. A 
l..ll A, ( HU ;IJET PIXEL 
e.JT O. C ; CHECI( LSP, 
.JR Z, PI XE Ll ; JUMF' IF ZERO 
SL" ~ ; SHIFT A 
SLA A ; SHIFT A 

F' IXEL1: BIT 1.C ; T[f;T NEXT BIT 
JR Z,F'IXEL2 ;JUMP I F zmo 
SLA A ; SHIFT 
SLA A ;SHT.FT 
SLA A ; SHIFT 
SL.A A ;SHIFT 

F'IXEL 2 : AND 11000 00or. ; MAS f( ALL US E. 
POP DE ;RE STORE DE 
F'OF' HL ;RES TORE HL 
POI" IY ;R ES TORE IY 
RET ;RETURN 

PlXE L3: LD C. A ; SA VE DATA 
F'OF' AF ; RES "' ORE CO LOR 
l.D 0,IlIl.l111J. ,tB ;LOAD A MAS H 
AND 11 000000[\ ; MA Sf( COL OR 
e. IT D. C ;TES T REAl) FLAG 
... JF~ Z,F'IXEL4 ;JUMP If- NOT S£·I 
SRL A ;S HIFT 
SRL A ;SH I FT 
F'U BH AI' ; SAVE AF 
l.D A.D ; GET TH E NA Sf( 
IlR I:A ;R o rAT E IUGHT 
RRCA ;ROTATE R1GHT 
l.I) D,A ; I~ES T O R E THE 1'1 A i3 . ~ 
F'O F' !'IF ;R ES TOR l. !'IF 

PIXE L~: BIT l.C ;TEST LSI? 

Listing 1 continued on page·246 



Why Not the Best? 
From The Dynamic RAM Company. 

2M Hz 
16K-$249 
32K-$375 
4SK-$500 
64K-$625 

4MHz 
$259 
$395 
$530 
$665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board . Many quality­
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices stili beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today . Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 

Circle 158 on Inquiry card. 

Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire­
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$1 60-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 

300ma, + 16V @ 1 50ma and 

-16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-1 00 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you'll probably 
have the board in two weeks! If 
you're Interested, also ask for a 
catalog on our ZSOOO 16-blt 
processor board designed for the 
MUL TIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 

Central Data 
BYTE January 1981 2.45 



NO FRILLS! 
NO GIMMICKS! 

JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

ATARI800 
Personal Computer 

System . 

NORTHSTAR 
Horizon 11 32K 
Horizon II Quad 
Horizon 1164K 
Horizon Quad 64K . 

TELEVIDEO 
912 
920 

HAZELTINE 
1420 
1500 
1510 . 
1520 . 

OKIDATA 
Microline 80 . 

$79900 

.234900 

.279900 

.299900 
.339900 

.74900 

.79900 

.79500 

.84900 
.104900 
.122900 

.69900 

SOROC Technology 
IQ 120 . 
IQ 140 . 

CROMEMCO 
System 3 

Z2H 

INTERTEC 
Superbrain 32K . 
Superbrain 64K . 

DECwriter IV 
LA34 . 

.69900 

.99900 

.569500 

.799500 

.249500 
.. 279500 

.97900 

TEXAS INSTRUMENT 
810 Multi Copy 

Impact Printer .149900 
We'll meet or beat any advertised prices! 

Mosi llems In Slack lor Immediate delivery. 
FaclOry sealed cartons . Full manulacture(s guarantee. 

DATA DISCOUNT CENTER 
Box 100 135-53 Northern Blvd ., Flushing , N.Y. 11354 
Visa · Masler Charge · N.Y.S. residents add Sales Tax 

Shipping F.O.B. NY 

Phone Orders Call 212-465-6609 
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Listing 1 continued: 

OS'26 
0923 
DnA 
1l92C 
OC/2E: 
0930 
0S'31 
0932 
0933 
0931, 
OS'35 
0936 
on, 
0933 
OS'39 
093A 
093e. 
093C 
OS'3D 
093E 
093F 
09'.1 
0S'~2 
09~5 

0S'~6 

09',7 
OS'~S' 

09~C 
OS'I,E 
0950 
0952 
0954 
0S'56 
0958 
0S'51) 
095C 
OS·5F 
0961 
0S'63 
0965 
0967 
0 968 
0S'69 
o96A 
0S'6C 
096E 
0970 
0972 
0S'7~ 
0976 
0S'78 
097A 
0S'7C 
097E 
0S'8o 
0981 
0982 
o98~ 

OS'85 
0986 
0987 
0989 
0S'8P, 
098D 
0S'8F 
0991 
0S'S'3 
099~ 

0S'95 
0996 
0S'97 
09 98 
0S'S'9 
099B 
OS'90 
099 F 
OS·Al 
09A;! 
OS'A5 
09A 6 
OS·A 7 
09A8 
OS'AS' 
09AA 
OS'AI) 
o 'lAC 
OS'AO 
09AE 
09AF 
on,o 
oS'e.l 
0ge2 
os'e,3 
09B~ 

091)6 
o9B7 
0ge,A 

2810 
CB3F 
CP,3 F 
ce·3F 
Cr.,3F 
F5 
7 A 
OF 
OF 
OF­
OF 
57 
Fl 
IfF 

7E 
A2 
Bl 
77 
01 
E1 
FOEI 
C9 
007EOI 
2 F 
67 
CB3C 
006EOO 
CB3C 
CB10 
CB3C 
Cr..l0 
ce.3C 
Cr.,1 0 
110028 
19 
007EOO 
E606 
ce,3F 
CB~1 

28 1E 
',F 
Fl 
7E 
CB41 
28011 
CI?,27 
Cr..27 
CP.l,9 
2808 
CP,27 
CB27 
CP,27 
CB27 
E6CO 
01 
El 
FOEI 
C9 
~F 

Fl 
H3F 
E6CD 
CB"1 
280A 
CB3F 
CP,3F 
F5 
7A 
OF 
OF 
57 
Fl 
CB~9 

28 10 
Cr.,3F 
CP,3F 
CE\3 F 
CB3F 
Fe; 
7A 
OF 
OF 
OF 
OF 
57 
F l 
4F 
7E 
A2 
e,1 
77 
01 
El 
FOE! 
C9 
D07EOI 
2f 

21 48 
2 1 ',9 
2 150 
2151 
:~1~j2 

2.1.53 
2 15 /\ 
21 55 
2 15 6 
2157 
2 158 
2 159 
:' 1./,0 
2161 
2 162 
2163 
2164 
2 165 
2 166 
2 16 7 
2 168 
2169 
2170 
2171 
2 172 
2 173 
217', 
2175 
2 176 
2177 
2 178 
2179 
2 180 
2181 
2 182 
2183 
2184 
2 185 
2186 
2 187 
2 188 
2189 
2190 
2191 
2 1.9 2 
21.93 
2 194 
2195 
2 196 
2197 
2 198 
2199 
2200 
220 1 
2202 
22 03 
220~ 

2205 
2206 
2207 
2208 
2209 
22 10 
2211 
:'!212 
2213 
22 1 ~ 
22 15 
22 16 
2 2 17 
22 18 
2219 
22 20 
2221 
2222 
2 223 
222 ~ 
2225 
2;~26 
2227 
2228 
2229 
2230 
22 ~S 1 
2:? 32 
2233 
2234 
2235 
223 6 
2237 
2238 
2239 
224 0 
22',1 
22', 2 
22/13 
2244 

J R 
S RL 
SR L 
S I~ L 

SF, L. 
F'U~;H 
LD 
RRCA 
RRCA 
RI<CA 
RRCA 
LI) 
F·OP 

PIXEL5: LD 
LD 
AND 
OR 
LD 
POF' 
F·OP 
POF' 
RET 

F'IXEL6: LD 
CPL 
LD 
5R L 
LD 
SR L 
RR 
SRL 
RR 
5R L 
RR 
LD 
ADD 
LO 
AND 
SH L 

e·IT 
JR 
LD 
POP 
LD 
e.n 
JR 
5LA 
SLA 

PIXEL7: e,IT 
JR 
SLA 
SLA 
SLA 
SLA 

PIXELB: AND 
POF' 
POP 
F'OF' 
RET 

PIXEL9: LO 
POF· 
Lt! 
ANO 
e. IT 
JR 
SRL 
SRL 
F·USH 
LI) 
RRC A 
RRCA 
LD 
POP 

PI XELA: r.·1T 
JR 
SRL 
SI~L 

SRL 
SI:;:L 
F'US ~: 
[.1) 

f,~ r\CA 

RRCA 
RRCA 
I<RC,) 
LD 
POP 

F'IXELe, : LD 
LD 
AND 
OR 
LD 
POP 
POF' 
POP 
r~ET 

PI XELC: LD 
CF' L 

Z, F'I XEL5 
A 

11 
A 
A 
AI' 
A,D 

O,A 
AF 
C,A 
A, (HL) 
I) 
C 
01L),A 
DE 
HL 
IY 

A, (lX<GDR1) 

H,A 
H 
L, (IX<GDRO) 
H 
L 
H 
L 
H 
L 
DE, Re,OTTOM+20',8 
HL,OE 
A,(IX+GDRO) 
000001 1DB 
A 
O,C 
Z,PI XE L9 
C,A 
AF 
A, (HLl 
D,C 
Z,F'IXEL7 
A 
A 
I ,C 
Z,F'IXE L8 
A 
A 
A 
A 
I100o000B 
DE 
HL 
IY 

C,A 
AF 
D, DOlll11 tr., 
1100oo0llB 
0, C 
Z,F'IXELA 
A 
A 
AF 
A ,I) 

D, A 
AF 
I. e 
Z, F'IXELI'. 
A 
A 
A 
A 
AF 
A,l) 

D.A 
AI' 
C,A 
A, ( Hl) 

D 
C 
(Hll, A 
DE 
HL 
IY 

A, (IX+GDI<t) 

: JUMP Ir ZEr,o 
;SHXFT 
: SHIFT 
: SHIFT 
: SHIFT 
:SA VE AF 
: GE T n:E ~II\S I( 
:ROTATE RIGHT 
:ROTATE RIC;~:T 

:ROTATE RIGHT 
:ROTATE Rl(; ~:l 
: GET THE MI)S)( 

:RE~nORE A·F 
; SA VE MAS ~( 

:GET DATA 
:MAS)( THE OL D 
:AND DI':TI': 
:SAVE PIXEL 
:RESTORE DE 
:REsrORE HL 
:RESTORE IY 
:RETURN 
: LOAD Y 
:CO MPL EMENT 
:LOAD H 
:SHIFT 
:LOAD X 
:SHIFT 
:S HIF T 
:S HIFT 
:S HIFT 
:SHIFT 
:SHIFT 
:LOAD BASE ADDRE SS 
:ADO OFFSET 
;GET x 
: MASK ALL BUT 2 BITS 
; S HI FT 
: TE ST Lse, 
:JUMP IF NOT SET 
;SAVE A 
: I<ESTORE A 
:GET F'IX EL DATA 
: TE ST NEXT e. IT 
;JUMP IF NOT SET 
;SHIFT 
:SHIFT 
:TEST NEXT e,IT 
:JUMP IF NOT SET 
;S HIFT 
: SHIFT 
:SHIFT 
:SHIFT 
;AND ALL ELSE 
:RESTORE DE 
:RESTORE HL 
:RES TORE IY 
:RETURN 
:RESTORE A 
; RESTORE STAC )( 
: GET THE MAS I( 
: MA S)( ALL ELSE 
: CHE CI( Lsr, 
;JUMP IF ZERO 
:SHIFT 
:SHIFT 
:SAVE AF 
; GET THE MAS ~( 

:ROTATE RI GHT 
; I<OTATE RIGHT 
;RES TORE THE MI': SK 
:RES TORE THE MASK 
:CHEC)( NEXT r,Il 
: ,JUMP I F ZERO 
;SHIF T 
: SHIFT 
: SHIFT 
:SH TFT 
; S A~J E Af 
; (1!~ T T HE M A S ~ , 

: IWTATE RIGHT 
:I<OTATE RIGHT 
:lWTATE RIGHT 
: I< OTATE RIGHT 
; G~ 1 THE MAS)( 
; RE S TOI:;:E AF 
; SA VE ,"\ 

:GET PI XEL DATA 
: MASI( n:E OLD 
;OR WITH C 
;SAVE F'I XEL 
;RESTORE OE 
:RE STORE HL 
;r, ES TORE IY 
:RETURN 
;M OVE Y TO A 
: COMF'LEMENT 

Listing 1 continued on page 248 



R. G. Loeliger 

Threaded languages (such as FORTH) are an exciting new class of languages. They are compact 
and fast, giving the speed of assembly language with the programming ease of BASIC, and com­
bine features found in no other programming languages. An increasing number of people are 
using them, but few know much about how they work. Is a threaded language interpreted or 
compiled? How much memory overhead does it require? Just what is an "inner interpreter?" 
Threaded Interpretive Languages, by R. G. Loeliger, concentrates on the development of an 
interactive, extensible language with specific routines for the ZILOG Z80 microprocessor. With 
the core interpreter, assembler, and data type defining words covered in the text, it is possible to 
design and implement programs for almost any application imaginable. Since the language itself 
is highly segmented into very short routines, it is easy to design equivalent routines for different 
processors and produce an equivalent threaded interpretive language for other development sys­
tems. If you are interested in learning how to write better FORTH programs or you want to design 
your own powerful, but low-cost , threaded language specific to your needs, this book is for you. 

---------------------------------------------

Name 

Stree t 

This and othe r BYTE/McG raw· Hili 
books a re avai lable fro m BYTE 
Books o r your loca l computer store. ISBN O·07·038360·X 

Price S 18.95 

Please se nd ____ copies of Threaded Inte rpretive Languages 

City 

Call TOLL FREE: 800-258-5420 
or Mail To: 

70 Main 51. 
Peterborough, N H 0 34 5 8 

T itle Company 

Sta te/Prov ince Code 

U Ch eck enclosed in the amount of $ ____ _ 

L' Bill Visa 0 Bill Master Charge 
Card No . . ______ _ 
Exp. Date -, ___ _ 

Add 75< per boo k to cove r pos tage and handling. 
Please remit in U. S. fund s or dra w on a U.S. Bank . 

B1 



Circle 160 on in uiry card. 

~Z8000 
The System X8000 MICRO-MINI'M based on 
the 16-bit Zilog Z8000 processor is available 
for Immediate delivery. 

FEATURES (partial list) 
• Zilog Z8000 CPU 
• Intel Multibus compatible 
• Unique memory management system 

allows up to 16 megabytes of memory 
• Optional 9511 arithmetic processor 
• B-Ievel vectored + non-maskable interrupts 
• Two program able timers 
• On-board monitor ROM option 
• Full "Multimaster" capabilities allow multiple 

processors and/ or DMA devices on the 
same bus 

• Flexible and/ or hard disk controller 
• Powerful disk-based operating system 
• Memory boards: 16K. 32K. 48K. 64K. 96K. 

128K 
• 15-slot backplane 
• Heavy-duty switching power supply 
• Industrial quality throughout 

Prices stert from $998. System discounts. 
Call for prices on complete custom systems. 

SYSTEM X9020 
(CPU Manual $19.95) 

SYSTEM FEATURES (pin I. I II.') 
Puc.' MICROENGINE'· X9000 
• 16 bit P-code CPU 
• 64K bytes RAM/ Full DMA 
• Floppy disk controller (55 or OS) 
• Floating poinl hardware (IEEE standard) 
• System soll,ware with enhancements 
• 2 serial. 2 parallel porls 
• Pascal compiler ,text edUots, file manager, 

CPU & memory diagnostics, symbolic Pascel debugger, 
linker, uliIl l ies and more. 

Floppy DI.k Drive. (2) 
• 1M combined memory 
• Double density, s ingle sided 
• Standard 8" diskelles 
• 6 ms track 10 track 

$900* 
With CPU 

"LIMITED TIMF. cash price. 10% DOWN guarantees 
priority. Master Charge & VISA cards accepted. 

System discounts 

ADM3A+ plus RG graphics (512x256) ... $1995 
NEe Spinwriter 5510 or 5530 w/trac ..... 2895 
Anadex DP-9500 printer (60dpi) .. .......... 1595 
X-912 CRT {less 18 function keys) ........ .. 799 
poE 550 CRT (",Bantam") ..... ...... ........... ... 740 
Siemens standard 8" drive (ss/sd-dd) .... 399 

312 684-3183 

~M C:~~!r~.!!" 
~ 5710 Oro •• I, Chic. go. IL eOU1 
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Listing 1 continued: 

on.e. 67 2245 
09BC DD6EOO 22~6 

0ge.F CB3C 2247 
09Cl cr.1D 22itB 
09C3 CB3 C 2249 
09C5 CB1D 22.50 
09C7 ce.3C 2251 
09CS' ce.1D 2252 
09CB 11 00 18 2253 
05·CE 19 225/1 
09CF DD7EOO 22~:j5 

0902 E607 2256 
0904 CB'.l 2257 
0906 2 824 2258 
0908 4F 2259 
0~D9 Fl 2260 
09DA 7E 2261 
090e. ce.J.l 2262 
0900 2802 2263 
DS·DF ce.27 2264 
09El CB'.9 2265 
09E3 2804 2266 
09E5 ce.27 2267 
09E 7 CB27 2268 
09E9 ce.51 2269 
09Ee. 2808 2270 
09ED ce.27 227t 
05·EF ce.27 2272 
09F1 CB27 2273 
09F3 ce.27 2274 
09175 E680 2275 
09F7 D1 2276 
09F8 E1 2277 
09F5· FDEl 2278 
09FP.. C9 2279 
OS·Fe '.F 2280 
09FD F1 2281 
09FE 167F 2282 
DADO E680 22H ~~ 

OA02 CB41 2284 
OA04 2807 2285 
OA06 ce.3F 2286 
OAD8 F5 2287 
OA09 7A 228B 
DAllA llF 2289 
DADE' 57 2290 
OAOC Fl ~!291 

OAOD CE',1l9 2292 
DAOF 280A 2293 
OA 1.1 ce.3F 2:~ 94 
UA1 :l ce· ·:l !' 2295 
Of'l1 ~) ,~ ;~2W. 

OA16 7t~ 2 2 '17 
OAlI UF 2298 
OA18 DF 2299 
O~l" ~jl 2300 
llAtA F1 2301 
o A 1[". cr.~ l :,,302 
OA11) 2810 23D 3 
O~lF cr.3F 2304 
OA 21 ce·3F 2305 
0~23 ce.3F 230L. 
OA2~5 Ceo:lF nll7 
OA27 F5 ;~3 08 
OA28 7A 23119 
OA29 OF 23 10 
OA2A OF 2311 
OA2B OF 2312 
OA2C IW 2313 
OA2D 57 231 /l 
OA2E 1'1 2315 
OA 2F t,F 23 16 
OA30 7E 2317 
DA31 A2 2318 
OA32 B1 2:119 
OA33 77 2320 
OA3 4 01 2321 
OA35 E1 2322 
OA36 FDE1 2323 
OA38 C9 2324 

2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 
2338 
2339 
2340 
2341 

LD H,A ;SAVE IN H 
LD L, (lX+GORO) ;GET X 
SHL H ;SHIFT H 
RR L ; SHIFT L 
SRL H ;SHIFT H 
1'1' L ; SHIFT L 
SR L H ;SHIFT H 
1'1' L ;SHIFT L 
L.D DE , RP..OTTOM-2048 ; POINT TO BOTTOM 
ADD HL,DE ;AOO OFFSET 
L.D A,(IX+GDRO) ;GET x 
AND 00000111B ; MASt( A 
BIT O,C ;TE ST LSB 
-II' Z, F·I XELG ;TEST FOR Rl AD 
LD C,A ;l.OAD C 
POP AF ;RESTORE A 
LD A, (HU ;GET PIXEL 
BIT o.c ;TEST Lse. 
Jr~ Z,F·IXEL.D ;JUMP AROUND GHIFT 
SLA A ; SHI FT A 

PIXELD: e.Il 1, C ;TEST NEXT e·IT 
.JR Z, F·IXELE ;JUMP AROUND SHI FT 
SLA A ;SHIFT A 
SLA A ; SHIFT A 

PIXELE: e.Il 2,.C ;TEST NEXT BIT 
JR Z,PIXE LF ;...!UMF' ARO UNO SH IFT 
SLA A ;SHIFT A 
SLA A ;SHIFT ~ 
SLA A ; SHIFT A 
SL. A A ;SHIFT A 

PIXELF: ANO 1000000013 ;MASt( ALL OTfjERS 
F·OP DE ;RESTORE DE 
F·OF· HL ;RESTORE HL 
F·OI'" IY ;RESTORE IY 
RET ; RETURN 

F·IXELG: LD C.A ;SAVE DA TA 
POP AF ;GET COLOR 
LD D.01111111e. ;LOAD THE" MASI( 
AND 1000000De. ; MAS)( ALL n oSE 
BIT O.C ;TEST LSB 
- ,,~ Z,PIXELH ;JUMF· AROUND SHIFT 
SRL A ;SHIFT 
PUS H AF ;SAVE AF 
LD A.D ;GET THE MAS~( 

RI<CA ;R OTATE RIGHT 
L.D D,A ;GET THE MA S ~< 
POI'· AF ;REHTORE AF 

F"lXEUt: BIT 1.e ;TEST NEXl l·.IT 
JR Z,PIXEl.I ; JlIMF· AROUNI) SHHT 
SRl. A ;SHIFT 
HI,!.. A ; SHIF r 
F·LJe:H AF ; fjAV[ AF 
LI) A,D ;f]E T rHe: (~() s ~ ~ 

RRCA ; ROTII"I[ 10 ['I ; I 
RRCA ;!'OT ATE RIGHI" 
LD D. A :GET THE MASI( 
POI'· Ar: ;RE STORE Af: 

F·IXLU: r.J.T 2,C ; TES -I NEXT l~ 1 -! 
JI, Z, PI XEl. ,j ; ,JUMP AROIJND ~; H I I: r 
SRL A ; SHIFT 
SI~L A ; SHT.F T 
SRL () ;SHIFT 
S I,L A ;SHIFT 
F'LJ S ~: AF ; SAVr. AF 
U) A .I) ;GET THE MA S ~( 

RRCP. ;RO T~ TE IUGHT 
RRCA ;ROTAT E RIGHT 
Rr,C A ;ROTATE rn GHT 
I~RCA ;ROTATE RIGHT 
l.D O.A ; GEl 1 HE MASI( 
POP AF ;RESTORE AF 

PI XE LJ: LD C.A ; SAVE A 
LD A, (HU ;GET PIXEL 
AND 0 ;MASI( THE OLD F·..,R l 
01< C ;OR DATA 
L.D (HU .1"1 ;SAVE PIXEL 
POP DE ;RESTORE DE 
POP HL ;RESTORE HL 
POP IV ;RESTORE IV 
r,ET ; RETURN 

POI(E ~I*MM~ .************** *~************************* 

POI(E WRIT ES DATA TO THE PIXEL AT XV . POI(E SETS A 
WRITE FLAG THEN CALLS PIXEL. THE COLOR DATA IS 
EXF·ECTED IN REGISTER A. 

CALLS F·IXEL 

CAL LED r.Y LF· I X 
PUT 

REGISTERS C ( WRITE FLAG) 

1/0 NONE 

Listing 1 continued on page 250 



SIRIUS 80+ 
High Performance 
Low cost Floppy Add-ansI 
The SIRIUS SYSTEMS ao+ Series of Floppy 
Disk add-ons are designed to provide un­
matched versatility and rerformance for your 
TRS-aO· . Consisting a four different add­
ons, there is a ao+ Series Floppy Disk Drive to 
meet your needs. 

COMMON CHARACTERfSTlCS 

• 5ms track-to-track access time 
• Auto-Eject 
• 180 day WARRANTY 
• Exceptlona/ speed stabifity - 1112% 
• Single/Double Density operation 
• Mix any or all 80+ Series on the SS 

Standard cable 

SPECIFIC CHARACTERISTICS 
The SIRIUS 80+1 -a single sided , 40 track 
Drive . Offering 5 more tracks than the Radio 
Shack model, it cost $120 less. Formatted 
data storage is 102K1204K Bytes Single/ 
Double Density. 
SIRIUS 80+1 .. ... $379.95 
The SIRIUS 80+2 is a dual sided, 80 track (40 
per side) Disk Drive . It appears to the TRS-BO' 

• as TWO 40 track drives yet COST LESS THAN 
HALF THE PRICE I Even greater savings result 
since data is recorded on both sides of the 
media instead of only a single side. This unit 
may require the SS Standard cable. Formatted 
data storage is 204K1408K Bytes Single/Double 
Density. 
SIRIUS80+2 . ......... .... $449.95 
The SIRIUS 80+3 - a single sided, 80 track 
Drive . Offering 21'3 times the storage of a 
standard Radio Shack Disk Drive, the 80+3 
greatly reduces the need for diskettes corre­
spondingly. Add~ionally, because of the in­
creased storage and faster track-to-track 
access time, the aO+3 allows tremendously 
increased throughput for disk based oro-

grams! The aO+3 Includes SIRIUS's TRAKS­
PATCH on diskette (for use with 96 tpi drives) . 
Formatted data storag~ is 204K1408K Bytes 
Single/Double Density . 
SIRIUS 80+3 .. . . . .. . .. ... . . $499.95 
The SIRIUS 80+4 -a dual sided, 160 track (80 
per side) 5'1,' monster! The ultimate in state­
of-the-art 5'1, ' Floppy Disk Technology, the 
aO+4 is seen by the TRS-80' as two single 
sided disk drives. Thus , in terms of capacity, 
one 80+4 is equivalent to 4% standard Radio 
Shack drives - at a savings. of over 73% (not 
to mention diskettes!!!) . (With a double den­
sity converter the available memory is huge!) 
The aO+4 (a 96 tpi drive) includes TRAKS­
PATCH on diskette and may require the SS 
Standard cable. Formatted storage is 40aKl 
a16K Bytes Single/Double Density$ 
SIRIUS 80H . . .. 649.95 

All ao+ Series Floppy Disk add-ons operate at 
5ms track-to-track but are Expansion Interface 
limited to 12ms for the TRS-aO' 
*TRS-80© of Tandy Corp. 

ACCESSORIES 
SS Standard 2 Drive Cable ....... . . 529.95 
NEWDOS/BO-Sophisticated Operating System 
for the TRS-aO' from Apparat ..... 5149_95 

Save up to 10% with these SIRIUS Packages! 
NEWDOS/BO, SIRIUS 80+3, and Two Drive Cable 
NEWDOS/BO, SIRIUS 80+4, and Two Drive Cable 
NEWDOS/BO , Two (2) SIRIUS aO +3's, Two Drive Cable 
NEWDOS/aO, Two (2) SIRIUS aO +4's, Two Drive Cable 

.$624.95 
.. $749.95 

..." . . .$1080.95 
............... $1349.95 

PRIAM 
Hard Disks 
Now Available 
from SIRIUS 
SYSTEMS! 

PRIAM 's high-performance, low-cost Winchester disc drives speed up throughput and expand data storage 
from 20 megabytes to 154 megabytes. And a single controller can be used to operate 14-inch-disc drives w~ 
capa~ies of 33. 66. or 154 megabytes orfloppy-disc-size drives holding 20 and 34 megabytes. So ~·s easy to 
move up in capac~, or reduce package s~e, w~out changing important system elements or performance. 

• Fast, Unear Voice Coil Positioning • DC Power required only! • 50 ms Average Positioning time 
• 10 ms track-to-track positioning • Simple, paral/ellnterface • 90 ms Maximum POsitioning Time 
• Fully servDed head positioning • Dptiona/ SMD Interface • 6.4 ms Average /.iltency 
• Dedicated servo tracks 

THE PRIAM LINEUP 
Model/Disc Size Capacity Size 
DISKOS 3350 1'4"1 33Mbytes 7" x 17" x 20" 
DISKOS 6650 14" 66 Mbytes 7" x 17" x 20" 
DISKOS 15450 14" 154 Mbytes 7" x 17" x 20" 
DISKOS 2050 a" 20 Mbytes 4.62" x 8.SS" x 14.25" 
DISKOS 3450 a" 34 Mbytes 4.62" x 8.SS" x 14.25" 
DISKOS 1070 10.6 Mbi'tes floppy-s~e 
All PRIAM DISKOS Drives have a Transfer Rate of 1.03 MbytesiSec. 
Optional SMO interface available for $150. 

Weight 
33lbs. 
33lbs. 
33lbs. 
20 Ibs. 
20 1bs. 
(low) 

Price 
$2995 
$3749 
$4695 
$2995 
$3745 
52195 

SIRIUS SYTEMS oHercases and enclosures lor ali PRIAM Hard Disk Drives. All 14" Winchester 
Drives wili mount in our 14" Standard Case. The 8" Winchesters have two alternatives: a single 
drive case and a dual drive case. All SIRIUS SYSTEMS Winchester drive cases include Power 
Supply, internal cablin9, switches. fan, extra AC outiet (not switched, but fused) and possess very 
adequate ventilation. Drive addressing is done on the rear of the Case and not on the drive iteself 
to provide ease of use during operation. All WINCHESTER DRIVE Cases are Warranted for a full 
year and come in our standard blue-black color scheme. Consult us for current availability and 
pricing. 

Introducing the Versatile. LOW-Cost 
OMECA Series Controller 
As new technological advances bring down the 
cost of fast , reliable mass data storage, the need 
for an inexpensive, versatile controller have be­
come greater and greater. To meet this need, 
SIRIUS SYSTEMS' OMEGA Series Controller 
was designed. 
The SIRIUS OMEGA Series Controller Module 
utilizes an on-board microprocessor to 
mediate data transfer to a wide variety of 
peripherals from an equal Iv wide variety of host 
computer systems. Up to lour Winchester Hard 
Disks (B" or 14"), four 5V,' Floppy Disks Drives 
and/or up to eight a" Floppy Disk Drives may be 
In use at one time. Host systems interfacing 
is accomplished via a parallel or a serial inter­
face. With the additon of a'Personality module, 
the OMEGA Series Controller Module is directly 
compatible with many popular com­
puter systems (among them the TRS-aO' , 
Apple, Heath , and others). Provision is made for 
the addition of a streaming tape drive , also. 
SPECIFIC HARDWARE 
FEATURES INCLUDE: 
• Control of up to twelve Floppy Disk Drives 

(eight 8" and/or four 5V. ") 
• 8" and/or 5'1,' Disk Drive Utilization 
• Single (FM) or Double (MFM) density data 

storage 
• Haid or Soft sectored diskette usage 
• Utilization of "Quad" density (96 tpi) 8" or 

5'1,' Disk Orives 

• ~~1%Z D%;8s ~is~g~vV:;NCHESTER type 
• 8" or 14" may intermix on the same cable 
• Accommodates 8" and/or 14" drives 01 

5.3Mbytes to 154Mbytes 
• Ultra-Fast data transfers 

• Extremely flexible host-control/er interfacing 
SPECIFIC SOFTWARE 
FEATURES INCLUDE: 
• Dynamic format modifications via command 

words 
• Extremely flexible format acceptance for un­

usual data storage formats 
• Easily interfaces to standar~ operating sys­

tems (TRS-DOS·. CP/M'" , etc) 
• Operates in either geUput sector mode or 

data string mode 
• Performance parameters may be changed by 

EPROM replacement or Dynaminic Repro­
gramming 
CP/~of Digital Research 

Dedicated systems cards are also available on a 
limited basis for the STO-BUS and the S 100 . 
These cards feature shared memory also (again, 
software selectable) in addition to the regular 
OMEGA Series Controller Module features. Con­
sull SIRIUS SYTEMS for current price and 
availability for the entire line of OMEGA Series 
Memory Units and Controllers. Dealer Inquir­
Ies are Invited. 

What TFORTH Is· and what It has to offer YOU I 
TFORTH is a unique growth programming language for the TRS-aO'" that combines the best 

features of an interpreter and a compiler all in one functional easy-to-use package. TFORTH cannot be 
simply compared with Fortran, BASIC or PASCAL. This high speed, high level modular code offers 
the speed found in many FORTRAN compliers yet retains the on-line conviences found in BASIC 
INTERPRETERS by flagging input errors as they occur line-by-line. Unlike PASCAL, TFORTH needs 
no " run-time" package for support. Serving as an operating system, compiler, assembler, inter­
preter, virtual memory manager, all in one: TFORTH makes easy, efficient- structured re-entrant 
programs a natural consequence. 

The key to TFDRTH 's flexibility and ease of use lies in its use of a stack for parameters and a unique 
dictionary for WORDS. These WORDS are stated in terms of other WORDS already defined in the 
dictionary. It is this rich set of WORDS that provides DO LOOPS, IF-THEN-ELSE statements, 
BEGIN-END statements, virtual memory, any number base (to base 32) for input or output, a macro 
assembler, re-entrant code, multithread dictionary, line editor, excellent math package (16 bit 
integers, double preCision floating point, SIN, COS, TAN, EXP and LOG) and it runs under either 
TRSDDS' or NEWDOS. Assembler inherently nests with high level in an easy fashion . Complicated 
drivers for new devices take only a few lines of TFORTH which saves both memory and disk space! 

TFORTH is a procedural language specifing a process rather than a desired result. The ability to 
have the language grow in the direction the user desires is excellent for novel applications. New data 
types and new processes can become part ot the language. Due to the modular constructions, a very 
compact code IS produced which executes at exceptionally high speeds between machine code and 
machine code plus 20% typical overhead speeds. Memory reqUirements can be " less" than 
assembler coding or other high level languages. 

TFDRTH comes complete for the TRS-aO'" with as little as 16K of memory and a single Disk Drive 
using either TRS-DOS'" or NEWDOS. It provided on diskettes and an optional Math and Utilities 
package is available. 

Through TFORTH an excellent way to develop new languages, provide simple cohtrol of device 
(including video monitors, AID and D/A converters and burglar alarms) and to implement tasks 
requiring monitoring and decision is offered. Many WORDS to handle peripherals are part of basic 
TFORTH and others may be added easily. Often , sub'stantial hardware development can be eliminated 
by using TFDRTH to do the major digital or reduction of data. 

For many applications a minimal task may be written in high level (or mixture of assembler and high 
level) code: loaded, assembled and prior to execution may be written tothe disk as a ready to execute 
machine code/EXE module with the DDS. 
TFORTH (on diskette - specify for Standard or 96 tpi Disk Drives) .... $129_95 
TFORTH with the addition of TRAKS-PATCH (a powerful combination!) ... $136_95 

STATE-OF-THE-ART DISK DRIVES 
OUME@DataTrak8 
8" Disk Drive 
DOUBLE SIDED I 
DOUBLE DENSITY I 
High performance Double Sided Disk a" Disk 
Drive. Single or Double Density. Door Lock 
and Write Protect INCLUDED! • Negative DC 
Voltage not required. Low Power Operation 
• FAST! 3ms track-to-track access 
• Low friction and minimum wear 
• Superior Head Load Dynamics 

QUME DataTrak 8 .. 5574_95 
(2/$54988) 

QUME Technical Manual ... . . . .. $6.95 
Connector Set #3 (AC, DC, & Card Edge) 

.. $10.95 
Connector Set #4 (AC and DC) ..... . 52.95 

MPI51/52 & 91/92 
5%" Disk Drives 

• Fast! 5ms track-to-track access 
• Exclusive Pulley-Band Design 
• Unique Door/Ejector Mechanism 
• Reliable 11/2% Speed Stability 
• Single/Double Density Operation 
• Industry/ANSI Standard Interface 

MPI51 (Single Head/40 tracks) 
125K1250K Bytes Single/Double Density·· 
. ..... .... . .. .. . .. ......... $259_95 

• 

TO ORDER CALL (615) 693-6583 
Phone Orders Accepted 9AM-7PM (EST) Mon-Fri 

SIR IUS We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Check 

SYSTEMS 
-' or Cash) and Checks (personal checks require 14 days to clear). SHIPPING 

AND HANDLING: $7.00 per Floppy Disk Drive or 80+ Module. 5% for other 
items (any excess will be refunded) • Foreign Orders add 10% for Shipping 

MPI52 (Dual Head/80 tracks (40/side)) 
250Kl500K Bytes Single/Double Density·· 

......... $349.95 
MPI 91 (Single Head/aO tracks) 
250Kl500K Bytes Single/Double Density·· 
.... . ........ .. . . ..... . ... . $399.95 

MPI92 (Dual Headl160 tracks (80/side)) 
500Kll000K Bytes Single/Double Density .. 

......... .. .$524.95 
7528 Oak Ridge Highway & Handling. Payment in U.S. currency. Tennessee residents add 6% Sales 
Knoxville, Tennessee 37921 Tax. VOLUME DISCOUNTS AVAILABLE 

MPI Technical Manual .. . .. ... $6.95 
•• Unformatted data storage 
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Announcing the most irnyortant utility 
ever introduced for the TRS-SO* Model I 

and Model 11-
TM 

ENHBAS 
ENHBAS is an Enhanced Basic extension 
module, which loads at the top o( BASIC, add· 
ing many commands and background tasks-
DOver 30 new commands added to your 

BASIC: 
-SORT-Multi· keying, multi·tagging array 

sort. Sorts thousands o( items in mere 
seconds, all with one command! 

-JNAME-Use line labels along with line 
numbers in branching statements, as in 
assembly language, using the ENHBAS 
commands GTO and CSUB (special 
GOTO and GOSUB). 
How many times have you wanted to use 
variables to reference line numbers? Now 
you can! GTO and CSUB allow variable 
expressions as operands, such as in 
GTOX+40. 

-WHILE / WEND-New, structured pro· 
gramming loop construct. Makes (or more 
logical program flow (less GOTO's) . 

-EXEC / EVAl-Two new, extremely pow· 
er(ul (unctions! EV AL evaluates an alge· 
braic expression in string (arm. With EV AL 
you can manipulate complex (unctions in 
string (arm, and then evaluate them. EXEC 
executes a string expression as if it were 
a BASIC program line! With EXEC, your 
computer can actually write its own pro· 
grams and execute them! 

-CAll-Pass control to machine language 
subroutines at any address, passing para· 
meters both ways. 

-ClM / PAGE-Set up automatic page 
roll·over and other line printE<r (unctions 
(rom BASIC. 

-All these and many more! 

DIn addition to the above commands, Model I 
ENHBAS contains vector graphics and 
drawing commands. Model II ENHBAS has 
many (unctions suited to business program· 
ming-ISAM file handling commands, RS·232 
access, and many more; along with several 
Model I BASIC commands left out o( Model II 
(PEEK, POKE, OUT, etc.). 

DENHBAS includes many background util· 
ities (Model I version): 
oU..,r-dejinable cursor 
oKey click 
-Two-tone beep on error 
-Automatic lower-case 
-Automatic debounce 
oShort-entrY commands 
(Shift-letter print. command) 

oReal Control key. 
-One letter comman. 
oFormatted LISTIngs 

ENHBAS is available (or: 
16K Modell- Level·lJ Tape ......... • ... . $39.95 
32K Model I Disk ... . . . ........ . . . .•. . . . $39.95 
32K Model III (oooi/. lJ/I/ BO) . ... . .. •.... $39.95 
32K ModellJ (on TRSDOS disk) . ... .. .... $99.95 

·TRS-80 is a reg. trademark of Radk> Shack. a Tandy Co. 

Other software: 
CSG PILOT -Disk·based, high level language. 

32K Model I Disk . ... . .......... $59.95 
Z-EMULA TOR-Executes assem. lang. lines. 

16K Model I-Level·II Tape ... . . . $29.95 
32K Model I Disk ............... $29.95 

ENHCOMP-Integer subset BASIC compiler. 
Full graphics. Requires RS Editor/ Assembler. 

32K Model I Disk . . . . . . . . . . . . . . . $24.95 
ABBREV-Level·1 abbrev. in Level·II/ Disk. 

16K Model I- Level·II Tape ..... . $24.95 
32K Model I Disk ........ .. . . ... $24.95 

Dealer and OEM inquiries invited. 

The Comsoft Group 
60(18 N.Keystone Ave., Dept. B 

Indianapolis, IN 46220 
(317) 257-3227 
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Listing 1 continued: 

01'139 DE 00 
OA3B COM08 
o A3E C9 

01"l3F 
OA42 
OM6 
OA47 
OMA 
OA4D 
OA50 
OA53 
0(\56 
OA59 
OASC 
OA5F 
01'16 2 
l)A65 
01"l6B 
Il A6 H 
01\6E 
O ,~71 

OA74 
OA77 
01'171"1 
OA 7 1) 

OA 7E 
DAG1 
OA83 
DA84 
01'187 

OA88 
OA89 
OA8A 
OA80 
OABE 
OA90 

C07EOA 
00Ce.057E 
CB 
003400 
C07EOA 
003'01] 1 
C07EOA 
003500 
CD7EOA 
003500 
CD7 EOA 
003501 
C07E OA 
003501 
C07EOA 
OD3400 
CD7EOA 
003 400 
CD I EOA 
OD :5 50 0 
00340 1 
C'7 

COEF07 
CB'tl 
CB 
C0390A 
C9 

7E 
23 
CD9 10A 
05 
20FB 
C9 

2342 
2343 
23 /1<4 
2345 
2346 
2347 
2348 
2349 
2350 
2351 
2352 
2353 
2354 
2355 
2356 
2357 
2358 
2359 
2360 
236 1 
2362 
2363 
236 4 
2365 
2366 
2367 
2368 
236 9 
2370 
237 1 
23 72 
2~73 
L ~~ 7 /1 

2375 
2 3/6 
2377 
2378 
23 7 9 
2:180 
23 81 
238:C 
2333 
2 38~ 
2 ,~ 3~~j 

23El6 
2 38 7 
23 88 
2389 
23 9 0 
2391 
2392 
2 3 93 
23 9 ', 
23S'5 
2396 
2397 
23 9 8 
239 9 
2~ OO 
2 /,01 
2'10 2 
2',03 
2'104 
2',05 
2406 
2',07 
2408 
24 09 
2410 
2't 11 
2'112 
2 ',13 
2414 
2415 
2 ' t 1t. 
2',1 7 
2'1 1.8 
2419 
2 420 
2',2 1 
2422 
2', 23 
2't 2L: 
2 ' , 25 
2 '1 2 6 
2 /, 2 7 
=:~ /128 

2 '129 
2 ' , 3 0 
2 ',3 1 
2 (, :'" 2 
:,~ 433 

2 4 3 /, 
2435 
2436 
2 '137 
2438 

; STRU CT URE S NONE 

F'OI(E: LO C, O 
CALL PI XEL 
RET 

SET WRITE FLAG 
WRITE THE PI XEL 
RETURN 

PLOT PLOTS A POINT AT XY ANO AT A LARGER WIDTH IF 
NECE SS ARY. PLOT FIR ST PUTS THE BA S I C POINT AT XY 
AND IF A LARGER WIDTH I S SPE CIF IED. AROUND TH E POINT. 

CALLS 

CA LLED ~. Y 

REGI STERS 

I/O 

STRU CT URE S 

PLOT: CALL 
BIT 
RET 
INC 
CAl. L 
INC 
CALL 
DE C 
CA LL 
DEC 
CALL 
DEC 
U, l.L 
DEC 
Ct'>LL 
INC 
C"'lL 
IN C 
Ct'>LL 
DE C 
INC 
Rt: f 

F'UT 

VEC 

IX 

NONE 

GDRO 
GDR1 
GDR5 

F'UT 
7, (I X +GDI~ ::-, ) 

Z 
(I X+GDRO) 
f 'U l 
(IX+GDIU ) 
f'WI 
(I X+GDR U) 
F'UT 
(I X>GDRO ) 
Plrt 
(I X HJl)F:1 ) 
PUT 
(I X+GDIU) 
f"l.JT 
( I X>GDRO ) 
PUT 
(I X " GOf:O ) 
F'UT 
(IX+GDRIl) 
( I X" GDIO) 

(INDEX REG I STER) 

(X) 

(Y) 

(V EC TOR MOO E) 

; PUT TO BASIC POINT 
;TEST WIDTH 
;R~TURN IF NOT SET 
; I NCREMENT x 
;PUT THE NEXT POIN1 
;INCI<EMENT Y 
;~' Ul n iL ,·Jlil f' Ol NI 
;DE CRH IU n X 
; PUT HiE N[ Xl r' o j Nl 
; DECREM ENT X 
; PUT THf Nl XT POIN I 
; DE CI< EMEN r y 
; PUT HiE M[ Xl I ' O)I~ ' 

; [)ECRE ~l E N T y 

; PU T THE NE- Xl POINT 
; HICR EME NT X 
;PUT H iE NE XT F'O l Nl 
~ IN CI\L ~'iE NT '( 
; F'U T TI:F NlX'( POI NT 
; RI~: ~j I 0 :~E x 
;RE S1 0I:F Y 
; i,'F TUR N 

PUT PUTS A POINT AT XY I F I T I S NOT CLIPPED . PU T 
FIR ST CALLS CLIP THEN PL OTS THE POIN T IF I S No r 
CLIPPED. 

CALL S 

CALLED ~.Y 

REGI STERS 

I/O 

ST RUCHIF:ES 

F'UT: CA LL 
e·IT 
RET 
CALL 
RET 

CLIF' 
POKE 

PLO T, 

NONE 

NO NE 

NONE 

CLIP 
0 .(; 
Z 
POKE 

MOV, SYM 

; TE£T FOR CUF' 
; CH ECI( SIJC CE S S 
;RETURN I F CLIPPED 
;PUT POINT 
; RETURN 

SENOBN OUTP UT S B BYTI.S OF DATA STARTI NG AT HL. 
SE NDBK FIRST Gt:TS TH C DAT A. INCREMENT S THE POINT ER. 
THEN CON TINUE S THE LOO P UNTIL B I S ZERO. 

CA LL S 

CALLED ~.Y 

F, (G l STERS 

I / O 

STRUCT UR ES 

SENDSI( : LD 
INC 
CALL 
DEC 
JR 
RET 

SENDSY 

RCI(AM 
«sue. 
r~SY M 

A 
B 
H 

'-

NONE 

NONE 

A, ( fiLl 
Hl. 
SENDr.Y 
e. 
NZ , SE ND SI( 

<DATA) 
( eYTE CO UNT) 
( POINTER) 
(POINTER) 

; GET THE D~.TIl 
;INCR EMENT TH E PO IN TER 
; SEND THE DI':T II 
;DECREMENT COIINT 
;CONTINUE IF NON ZERO 
; «[ TURN 

Listing 1 continued on page 252 

Circle 163 on Inquiry card. ~ 



ANALOG INTERFACES 
Industrial, Scientific, Laboratory, 

or Commercial Microcomputer Users-

KIM 
AIM 

Industrial quality data conversion boards for APPLE, S-l 00, 
PET, TRS-80, AIM, and KIM systems. Tecmar can provide 
individual boards, data conversion subsystems, or complete 
Data Conversion Systems. Tecmar's growing product line 
offers outstanding features, meticulous engineering, 
exceptional documentation, and a seven year record of 
proven reliability. KIM 

AIM TRS-80 TRS-80 

Tecmar's new Analog to Digital converter Board (AD200) is 
designed to meet sophisticated data acquisition needs. The 
board accommodates various precision AID modules by 
Analogic and Data Translation. These modules are easily 
interchanged to provide options such as 12, 14, or 16 bit 
accuracy; 125 KHz throughput; variable ranges and gains. 
AD200XX S-l 00 AID and Timer Board $695 
AD200AP Apple AID Board $495 

AD-200 Features 
• 12 bit accuracy and resolution standard 
• 30 KHz conversion rate standard 
• Jumper selectable for 16 single·ended or 8 differential inputs 
• External trigger of A/ D 
• Output formats: Two's complement, binary, offset binary 
• Auto channel incrementing from any channel to any channel 
• Data is latched providing pipelining for higher throughputs 
• Provision for synchronizing A/ Ds 
• Utilizes interrupt for status test 
• Jumper selectable input ranges: ± 1 OV, ±5V, 0 to + 1 OV, 0 to + 5V 

In addition the 5- 1 00 version : 
• Complies with IEEE 5-100 specifications 
• Transfers data in 8 or 16 bit words 
• Provides for expansion to 256 channels 
• Is switch selectable I/O or memory mapped 

Timer Features on S-100 Board 
In addition to the AID features, the 5-100 Board contains a 

powerful timer circuit which can start AID conversion and can 
also be used independently for time of day, event counting, 
frequency shift keying and many other applications. 
• 5 independent 16 bit counters 

(cascadable) 
• Complex duty cycle and frequency 

shift keying outputs 
• 15 lines available for external use 
• Time of day 

• Programmable gating and count 
source selection 

• Event counter • Utilizes vectored interrupt 
• Alarm comparators on 2 counters 
• One shot or continuous frequency 

outputs 

Options for AD-200 
• Programmable gain up to 500 
• 14 bit accuracy 
• 16 bit accuracy 
• 100 KHz conversion rate 
• 125 KHz conversion rate 
• Screw Terminal and Signal Conditioning panel 
• Thermocouple cold junction compensation 
• Rack mounting assembly with plexiglass cover 
• Low level, wide range permitting low level sensors 

such as thermocouples, pressure sensors and strain 
gauges to be directly connected to the module input 

$ 175 
645 

1,045 
445 
545 
250 
125 
125 
65 

Apple O/A Features $295 
• 12 bit accuracy and resolution 
• 2 independent digital to analog converters 
• 8 parallel latched output lines 
• Jumper selectable output ranges: ± 1 OV, ±5V, ±2.5V, 0 to 

+10V, 0 to +5V 
• 3 microsecond conversion time 
• Minimal software required 

5-100 PET TRS-80 AIM KIM 
The original Tecmar data conversion boards (AD-l 00 and 

DA-I00) continue to solve less sophisticated conversion 
problems. These S-100 boards interface to the PET, TRS-80, 
AIM, and KIM through standard S-l 00 expansion interfaces. 

AD-I 00 Features 
• 12 bit accuracy and resolu­

tion 
• 30 KHz conversion rate 
• 16 single·ended or 

8 differential inputs 
(specify ADl 005 or 
ADlOOD) 

• Jumper selectable I/O 
or memory mapped 

operation for 5·100 
systems 

• Jumper selectable input 
ranges: ± 1 OV, ±5V, 0 to 
+ lOV, 0 to +5V 

• Minimal software 
required 

• Complies with IEEE 
5-100 specifications. 

OA-I00 Features 
• 12 bit accuracy and 

resolution 
• 4 independent digital to 

analog converters 
• 3 microsecond settling time 
• Jumper selectable output 

ranges: ± 1 OV, ±5V, ±2.5V, 0 

to + 1 OV, 0 to 5V 
• Jumper selectable I/O or 

memory mapped operation 
for 5-100 systems 

• Minimal software required 
• Complies with IEEE 5-100 

specifications 

Expansion board, power supply, and enclosure for PET 
Expansion board and power supply for TR5-80, KIM, or AIM 

$250 
150 

5-100 Real Time 
Video Digitizer 

• Digitizes and Displays in 
1/ 60 sec, flicker-free 

• 16 Gray Levels 
• Switch Selectable to 

display Black and White 
Graphics (8 pixels/ byte) 

• Maximum Resolution: 
512 pixels/ line x 240 lines 

• Minimal software 
requirements $850 

5-100 BOARDS 
8086 CPU $450 
W / vectored interrupts 
RAM 
8Kx 16/ 16Kx8 
8086 
PROM-I/O 
Serial and 
Parallel I/O 
Parallel I/O 
& TImer 

$395 

$495 

$350 

$350 

IReg. Trademark of Tandy Corp. 
2Reg. Trademark of Commodore 

Data Acquisition Systems and 
Video Microcomputer Systems Available 

23414 Greenlawn. Cleveland, OH 44122 
TECMAR, INC. 
(216) 382-7599 
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don't risk 
magnetIc damage to 
EDP storage media 
Many computer users have learned "the hard way" that 
accidental exposure to magnetic fields can erase or 
alter data and programs stored on disks and tapes . 
Such irretrievable loss can occur during media transit 
or storage if unprotected disks or tapes are exposed to 
the magnetic fie lds produced by motors, transformers, 
generators, electronic equipment, or even intense tran­
sient fields induced by electrical storms. 

Data-Safe Products provide reliable , economical 
protection against stray magnetic field damage by 
shielding disks and tapes with the same high-permea­
bility alloy used to shield cathode ray tubes and other 
magnetic-sensitive components . DISK-SAFE Floppy 
Disk Protectors , punched for 3-ring binder, sandwich 
two 8" disks , or smaller mini-disks , between sheets of 
magnetic shielding alloy encased in the strong vinyl 
pockets. (Binder sent free with 10 Protectors) . 

DISK*SAFE 
FLOPPY DISK PROTECTORS 

TAPE· SAFE 
METAL CASSETTE SHIELDS 

TAPE -SAFE Cassette Shields are constructed of mag­
netic alloy, with heliarc-welded seams and an easy­
open hinged top . Each attractively-finished TAPE-SAFE 
holds one cassette in its original plastic box. A 
shelved metal FILE DECK (not shown) stores up to six 
TAPE-SAFEs for easy access. (One free with each six 
TAPE-SAFEs). VISA and MasterCard telephone orders 
accepted . Prices below include shipping . 

DISK-SAFE Floppy Disk Protectors: 1-5, $8 .95 ea; 
6-9, $7.95 ea; 10 or more w/binder, $6.95 ea; 
TAPE-SAFE Cassette Shields: 1-5, $14.95 each; 
6 or more with free FILE DECK, $12,95 each. 

TAPE-SAFE FILE DECK: $10,95 each . 

Data-Safe Products, Inc. 
1926 Margaret St., Phila, PA 19124 0 215/535-3004 

Dealer Inquiries Invited 
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Listing 1 continued: 
2 ~ 3S' 
24'10 
2't 41 
2 /, ', 2 
2443 
2-4'1'1 
2445 
2',46 
2'147 
2448 
244 9 
2450 
2'15 1 
2452 
:U.53 
24 5', 
2'1 55 
2456 
2't57 

SEN DBY OU TPUT S ONE BYTE OF DATA, SENDBY WAITS UN TIL 
TH E OUTPUT IS CLEAR TO SEND, TH EN OUTPUTS THE DAT A 
CURRENTLY IN A. THE OUTPUT INTERRUPT STATUS I S 
SET AGAIN. 

CA l.L S NONE 

CA LLED BY RREG 

F(EG I SJER S 

1 /0 

S ENDB~' 
XE RR, RPIX, RCRAM 

A (DA TA ) 

PORT 2 (SlA TU S) 
PORT 6 (OUTPUT) 

STRUCTURES NONE 

OA91 00CBOF5E 

2458 
2459 
2460 
2't61 
2 462 
2',63 
2',64 
2465 
2466 
2467 
:U.68 
2469 
2470 
2't7 1 

END~,Y : BIT 3 , (IX+GDR15) ;TE5T OU TPUT INTERRUPT 
;JUMP IF STILl. SET 
;S END THE DP. TA 
;DISABLE INTERRUPTS 
;8ET THE OUTPUT FLAG 
;GET THE STATU S 

OA95 
OA97 
OA99 
OA9A 
OA9E 
OMI 
OM3 
DAM 

OAA5 

20FA 
0306 
F3 
DDCBOFDE 
DD7EOF 
0302 
FB 
C9 

C9 

2472 
2',73 
2'.7 4 
2475 
2476 
2477 
2', 78 
2'.79 
2',80 
2', 8 1 
2 '.82 
2',8 3 
24 8', 
2',85 
2486 
2487 

USER 
FROM 

JR NZ,SENDBY 
OUT (6 ),A 
01 
SE T 3,(IX+GDR15) 
l D A, (l X+G OR15) 
OUT (2) , A 
EI 
RET 

IS A DUMMY ROUT! NE 
CA LL S , LlSER SIMPLY 

SUBR OUTINE , 

CA LL S NONE 

CA LLE D BY CAI_lS 

REGISTERS NONE 

I/O NONE 

STRUCTURE S NONE 

USER: RET 

WHICH 

;SEND THE STATUS 
; ENABlE IN TE RRUP TS 
;RETURN 

IS THE DEFAULT CAL L 
RETURNS FROM A 

; [(E TUR N 

2488 END OF MICROGR AP ~: ~~~~ ~~ ~~~~*~ ~ ~ ~OC ~~~~*~******~**K** * 

END 

CROS :, RE FEI<I.,-NCI..-. 
SY MBOL VAL N DErN kEF S 
CALL S 026 1" 718 123 
C~l.U; l O:W7 nS"/ 1 S' 
CASE 07AO 
C~SE O 07B3 
CASEI 1l7Cl 
Cf'\SE2 07D5 
CASU 1l7 E9 
CLIF' OrE F 
CI..I F'n 1l80e 
CLlF'l 0821 
CLIF'lll 089 1, 

CL.I F' 2 0835 
CLIf'3 OO',B 
CLI P4 08:,F 
CLIP5 08 70 
CLIF'6 [J87A 
CLIF'7 0888 
CLIP8 08BE 
CLI P9 0892 
COl.OR 0049 
CONST 006 8 

UL~ 5 B-1:? l Ol~4 1 32', 1',97 1 / li9 
1 8~8 1832 
18',2 18', 0 
1851 18 /17' 
1:360 18513 
1897 908 13 29 2 ~06 

190 '1 1907 
1919 19H 1917 
197', 19 7 2 
1928 1926 

19 ',7 1 S", 5 
19 56 195 2 
1961 19 50 
1968 196 2 
19 71 1954 1957 1959 1964 1966 1969 
1973 1955 19 60 196 7 1970 

212 1660 171 0 
117 

CR O lCOO 
CRI lC10 

21B 779 788 798 82 1 1188 1197 1207 1230 
219 

CR2 lC 20 
DEFIN OOBE 
ECOlOR 0040 
[GOR DOll I, 
EGDRO 0004 
EGDRI 000 5 
EGDF~10 OOOE 
EGDRII OOOF 
EGDR12 0010 
EGOR13 001 1 
EGDR14 [)012 
EGDR15 0013 
EGDR 2 0006 
EGOR3 0007 
EGDR4 0008 
EGDR5 0009 
EGDR6 OOOA 
EGDR 7 OOOB 
EGDR 8 OOOC 

22 0 
1 45 

99 212 
~~9 152 
40 153 
it! 15', 
50 163 
51 1 6', 
52 165 
53 166 
51j 16 7 
... J....J 168 
42 155 
43 156 
't ~ 1~; 7 
'15 158 
',6 159 
47 16D 
I,E; 161 
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ALL THESE FEATURES •.. 
1M THIS SMALL SPACE .•. 

AT THIS LOW PRICE! 
Greater computer power ... fewer separate 

components .. . larger capability ... simpler to 
operate .... modular maintenance . . . 4.695 

These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer ... plus 
unsurpassed reliability .. . plus 12-month warranty on all PC boards. 

Its highly reliable, industry-standard MFE drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80@) microprocessor-based 
system to our Z800Q@l microprocessor-based system by simply 
plugging. in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-1 00 can grow 
to fit them. 

The Quasar Data QDP-1 OOH is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5% microwinchester hard disk. 

Both the Quasar Data QDP-1 00 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica­
tions. And ask for a demonstration. Dealer inquiries invited. 

QUASAR DATMS QDP-100 
COMPUTER SYSTEM. 

18" wide 
167fe" deep 
11" high 

'" Z-BO and Z-2BOOO 
are trademarks of Zilog Corporation 

"-CP/M and MPIM 
are trademarks of Digital Research Corp. 

• ,Il::. 

• 

-• • • \::I - -' • • 
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Quasar Data Products ii D? ii 
10330 Brecksville Road , Brecksville (Cleveland) , Ohio 44141 .1111\\. 

Phone: 216/526-0838 / 526-0839 1//111 \\\\\~ . 
Circle 165 on Inquiry card . 



Circle 166 on inquiry card. 

Listing 1 continued: 
EGOR9 0000 49 162 
EGF·C 0046 92 205 
ELOO 0014 57 170 
ELOI 0016 58 171 
EL02 0018 59 172 
EL03 oOIA 60 173 
EL04 001C 61 174 
EL05 ODIE 62 175 
EL06 0020 63 176 
EL07 0022 64 177 
ELlO 0024 65 178 
ELlI 0026 66 179 
ELl2 0028 67 180 
ELl3 o02A 68 181 
ELl4 002C 69 18 2 
ELl5 002E 7 0 183 
ELl6 0030 71 184 
ELl7 0032 72 185 
EM 0048 94 20 7 
EMM 0049 95 208 
EMN 004A 96 20 9 
ENULL 0050 101 2 1 4 5 1 2 
EREF 004 7 93 206 
E500 0034 7'. 187 
ESOI 0035 75 188 
E502 0036 76 189 
ES03 0037 77 190 
E504 0038 78 191 
Efj05 0039 7,· 19 2 
ES06 D03A 80 1.9 3 
ES07 003B 8l. 194 
£ 5 10 003 C 82 195 
E fil l 0030 8:1 I S·6 
E512 003E 84 19 7 
ES13 D03F 85 19 8 
E514 0040 86 19 9 
ES15 00 41 8 7 200 
E516 00 4 2 88 20 1 
ESi, 0043 89 202 
ESLINK 0014 56 169 
ESLONG 0034 73 186 
E50FF 0045 91 20'1 
ES F-TI< 0044 90 203 
E5 TRUC 0004 38 151 5 10 512 
ESX 004B 97 2 10 
ESY 004C 98 2 11 
EXEC 023 0 6:11 :;~ L, S· 
EXERRT 004E 100 2 13 
FETCH OlEO 574 248 794 804 80 6 808 8 17 B87 905 C;"16 S·83 

989 992 1031 1087 1130 11 39 120 3 1226 1 ', 35 1514 
1601 1644 H53 1784 2000 

FETCHO 01FC 579 580 
FETCHI 020B 585 578 
FETCH2 0230 603 58', 
FRAME 0146 386 11 9 
FREE lOCO 215 508 
GoR 0000 152 944 1363 
GoRO 0000 153 893 9 12 1085 1141 13 25 1334 1500 1502 1504 1506 

1527 1531 1 54 0 1542 1555 1599 1666 1 753 1 755 1912 
1922 20 98 2 109 2 1 74 2 183 22',6 2255 2369 2373 2375 
2381 2383 2385 

GORI 0001 154 894 9 14 1086 1142 132 6 1336 1499 1503 1511 151 3 
15 /, 3 1600 1680 1756 1758 1931 19'.1 21193 2170 22 't3 
2 371 2377 2379 2386 

GDR10 OOOA 163 1841 1908 
GDRII OOoB 164 
GOR12 OOOC 165 
GOR13 0000 166 
GOR14 OOOE 16 7 393 526 948 2084 
GOR15 OOoF 168 285 286 287 289 292 29', 340 344 345 347 

351 352 388 389 395 396 ',21 4? '") 4',8 449 
5 1 9 520 574 575 579 583 604 605 632 633 
637 638 2460 2464 2465 

GOR2 0002 155 885 902 1146 1553 1 657 
GOR3 0003 1 56 883 9 00 11'. 9 1550 1659 
GOR4 0004 157 39 1 1 788 1789 
GOR5 0005 158 1082 1 '.95 1597 236:' 
GOR 6 0006 159 183B 1905 
GOR7 0007 160 
GOR9 0009 16 2 
GETBU( 089A 2000 780 790 823 995 102 7 1044 2004 
GF"C 0042 205 730 742 743 1262 1263 1273 
GR08 0008 161 
GSTACf( 107F 1'.9 150 729 1265 
GUSE R 08A3 2023 65 66 67 -68 6S' 70 71 72 
INIT 0184 484 247 
INPUT 0168 41 9 120 
INTO 0068 11 9 '. 90 
INTI 006A 120 -492 
INT2 00 6C 121 49'. 
IVEeT 0068 liB 
LOO 001 0 170 
LOI 0012 171 
L02 0014 172 
L03 001 6 173 
L04 00 18 174 
L0 5 001A 175 
L06 001C 176 

Listing 1 continued on page 258 
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Start learning and computing for only $129.95 with a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 

THE NEW EXPLORER/B5 SYSTEM 
Special! Full 8" floppy, 64k system for less than the price of a mini! Only SI499.95! 

(Also available wired & tested. $1799.95) 
nal 256 bytes localed in Ihe 8155A). The Sial ic RAM 
can be localed anywherA from ~ 10 EFFF in 4k 
blocks. 
LEVEL "E" SPECIFICATIONS 
Level "E" adds sockels for 8k of EPROM 10 use Ihe 
popular Intel 2716 or Ihe TI 2516. II includes all sockels, 
power supply regulator, heal si nk. fillering and decou­
piing compone nls. Sockels may also be used for 2k x 8 
RAM IC's (allowing for up 10 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 
• 8" CONTROL DATA CORP. • Do'o capocilyA01.016 by1es 

professional drive. (50),802,032 bytes (~O). 
• LSI cont roller. unformallcd. 

tmagine - for only $129.95 you can own the starting 
level of Explorer/85. a computer that's expandable into 
full business/development capabilities - a computer 
that can be your beginner sys tem. an OEM controller. 
or an ISM-formatted 8" disk small business system. 
From the first day you own Explorer/85, you begin 
computing on a significant level. and applying princi ­
ples discussed in leading computer magazines. Ex­
plorer/85 features the advanced Intel B085 cpu. which 
is 100% compatible with the older B08OA. It offers on­
board S-I00 bus expansion, Microsoft SASIC in ROM, 
plus instant conversion to mass storage disk memory 
with slandard ISM-formatted 8" disks. All for only 
$129.95, plus Ihe cost of power supply, keyboard/ 
lerminal and RF modulator if you don'l have Ihe m (see 
Qur remarkable prices below for these and other, ac­
cessories). With a Hex Keypad/display fronl panel, 
Level" A" can be programmed with no need for a ter­
minal. ideal for a coni roller, OEM, or a real low-cost 
start. 

Full 8" disk system for less thon Ihe price of 0 mini (shown with 
Nctronics Exp/orer/8S computer and new terminal). System features 
floppy drive from Conlrol Dolo COIl' .. world's lorgest moker of 
memory SIOrclgf! syslems (!!Ql a hohby brond!) 

• Write protect. • Access time: 25ms (one 
• Single or double density. track) . 
DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 
• Cont.ols up to fourS" drives. • 2716 PROM socket included 

LEVEL "A" SPECIFICATIONS 
Explorer/85's Level " A" syslem features Ihe advanced 
Inlel B085 cpu, an 8355 ROM with 2k deluxe monitor/ 
operal ing system, and an advanced 8155 RAM I/O ... 
all on a s ingle motherboard wilh room for RAM/ROM/ 
PROM/EPROM and S-I00 expansion, plus generous 
prololyping space. 

PC Board: Glass epoxy, plaled Ihrough holes wilh 
solde r mask .• I/O : Provisions for 25-pin (DS25) con­
neclor for lermina l serial I/O, which can also support a 
paper tape reader ... cassette lape recorder inpul and 
oulpul ... cassette lape control oulpul ... LED outpul 
indicalor on SOD (serial oulpul) line . . . prinler inter-
face (less drivers) ... lolal of four 8-bit plus one &-bi l 
I/O ports .• Crystal Frequency: 6.144 MHz . • Control 
Switches: Resel and user (RST 7.5) inlerrupl ... addi­
lional provisions for RST 5.5, 6.5 and TRAP interrupts 
onboard . • Counter/Timer: Programmable, 14-bit bi­
nary .• System RAM: 256 bytes located al F800. ideal 
for smaller systems and for use as an isolated stack 
area in expanded syslems ... RAM expandable to 64K 
via S-l00 bus or 4k on molherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe syslem monilor ROM localed al Fl!fIlIi, leaVing 
~ free for user RAM/ROM. Fealures include tape 
load wilh labeling ... examine/change conlents of 
me mory' ... insert data ... warm slart , .. examine and 
change all regislers ... single slep with register display 
al each break poinl , a debugging/training fealure ... go 
to execution address ... move blocks of memory from 
one local ion 10 anolher ... fill blocks of memory with a 
constanl ... display blocks of memory .. . aulomalic 
baud rale selection 10 9600 baud ... variable display 
line length conlrol (1-255 characlersnine) .. . chan­
nelized I/O monilor rouline with 8-bil parallel oulput 
for high-speed printer ... serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad/Display Version): 
'n,p. load wilh labeling ... lape dump with labeling 
. . . examine/change conlents of memory ... insert data 
... warm start ... examine a nd change a ll registers . 

Level "A" 
With Hex 
Keypod/Disploy. 

single slep wilh register display al each break poinl . . 
go to execution address. Level " A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using Ihe Nelronics Hex Keypad/ 
Display. II is low cos l. perfeci for i]eginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calcu lalor Iype keypad wilh 24 syslem-<'efined and 16 
user-defined keys. Six digil calculalor-Iype display. 
Ihal displays full address plus dala as well as regisler 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level " S" provides Ihe S-I00 signals plus buffers/ 
drive rs to support up to six 8-100 bus boards. and in­
cludes: address decoding for onboard 4k RAM expan­
sion selectable in 4k blocks. address decoding for 
onboard 8k EPROM ex pa nsion seleclable in 8k blocks 
... add ress and data bus drivers for onboard expansion 
... wail slale generalor (jumper seleclable). 10 a llow Ihe 
use of slower memories. . two separate 5 volt regula­
tors. 
LEVEL "C" SPECIFICATIONS 
Level "c" expands Explorer/85's motherboard w ilh a 
card cage. allowing you to plug up to six S-l00 cards 
direclly into the motherboard. Both cage and card are 
neally conl ai ned inside Explorer's deluxe s leel 
cabinel. Level "C" includes a sheel melal superst ruc­
lure. a 5-card. gold plaled S-I00 exle nsion PC board 
Ihal plugs in lo Ihe molherboard. Jusl add required 
number of S-l00 connectors. 

LEVEL " D" SPECIFICATIONS 

Explorer/85 
With Level "c" 
Card Cage. 

Level " 0 " provides 4k of RAM. power supply regu la­
lion, fillering decoupling componenls and sockets 10 
expand your Explore r/8S memory 10 4k (plus Ihe origi-

• 1771A LSI (SO) floppy disk for use in custom 
controller. applications. 

• Onboard data separator • Onboard crystal cont rolled. 
(IBM compatible). • Onboard I/O baud rale 

• 2 Serial I/O ports generators to9600baud. 
• Autoboot to disksyslem • Double-sided PC board 

when system reset. (glass epoxy.) 
DISK DRIVE CABINET/POWER SUPPLY 
• Deluxe steel cabinet with individual power supply for max­

imum reliability and stability. 

ORDER A COORDINATED 
EXPWRER/85 APPLICATIONS 
PAK! 
Beginner's Pak (Save 526.00!) - Suy Level" A" (Ter­
minal Version) wilh Monilor Source Listing and AP-l 
5-amp Power Supply: (regular price $199.95), nowal 
SPECIAL PRICE: $169,95 plus posl. & insur. 
Experimenter's Pal< II (Save $53.40!) - Suy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display. Inlel B085 User Manual, Level " A" 
Hex Monilor Source Listing, and AP-1 5-amp Power 
Supply: (regular price $279.35), all al SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft SASIC Pak (Save $103.00!) - In­
cludes Level "A" (Terminal Version) , Level "S". 
Level " 0 " (4k RAM), Level "E", 8k Microsoft in 
ROM, Intel 8085 User Manual. Level " A" Monitor 
Source Listing, and AP-15-amp Power Supply: (regu­
lar price $439.70), now yours al SPECIAL PRICE: 
$329.95 plus posl. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 al this SPECIAL PRICE: 5499,95 
plus post. & insur. 

Special 0" Disk Edition Explorer/85 (Save over SI04!) 
- Includes disk-version Level "A". Level "S", Iwo 
S-l00 conneclors and brackets, disk coni roller, 64k 
RAM, AP-l 5-amp power supply. Explorer/85 deluxe 
s leel cabinet, cabinel fan, 8" SO/DO disk drive from 
famous CONTROL DATA CORP. (nol a hobby 
brand!), drive cabinel wilh power supply, and drive 
cable sel-up for Iwo drives. This package includes 
everything but lerminal and prinlers (see coupon for 
Ihem). Regular price $1630.30, all yours in kil at 
SPECIAL PRICE: $1499.95 plus posl. & insur. Wired 
and lesled, only $1799.95. 

Special! Complete Susiness Software Pak (Save 
$625.00!) - Includes CP/M 2.0. Microsoft SASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325). you rs 
now al SPECIA L PRICE: $699.95 . 

....................................................•.....•••............................................................ 
Please send Ihe Hems checked below: 

o Explorerl85 l.e.el"A"ldt (Terminal Version) . . SI29.95 plus 
$3 post. & insur. 

o Explorerl85 Level "A" ldt (Hex KeypadlDisplay Version). 

o :~~~~n lliK:s~n& ~~~~~ie tape. S64.9S postpaid. 
o BkMicroson BASIC In ROMldt (requires Levels "B". " D" ond 

"E" ) ... S1III.95 plus $2 post. & insur. 
o l.evel"B" (S-IOOlldt . . . 549.95 plus $2 post. & insur. 
o l.evet "c" (S-tOO IKard expander) kit ... S39,95 plus $2 post. 

& insur. 
o Level "II" (4k RAMI Idt ... 500,95 plus $2 post. & insu r. 
o Level"E" (EPIIOMIROMlldt ... 55.95 plus 50¢ p& h. 
o Deluxe Steel cabtnet for Expl<lI·er/85 . . 549.95 plus $3 post. 

& insur. 
o Fan For Cabinel .. . SIS.OOplus $1 .50 post. & insur. 

o ASCII Keyboard/COmputer 'Il!rmlnal Idt: fealures a full 128 
character sp.1. u&1 case: full cursor control: 75 ohm video 
output: convertible to haudot output selm:tab ll! b..1ud rate. 
RS232-C or 20 rna. I/O. 32 or 64 character hy 16 line formats. 
and CHn he used wit h f!ilhP.ra CRT monitor ora TV set (if you 
hil VI~ an RF modulator) ... S149.9S plus $3.00 post. & insur. 
o DeLuxe Steel cabtnet for ASCII keyhoanl/terminal .. 

S19.95 plus $2.50 post. & insur. 
o Newl 'R!rmlnaJ/MonJtor: (5ef! photo) Same fealures as ahl)v(!. 

I~xcepl 12" monitor with keyboard and terminal is in deluxe 
single cabinet: kit ... 5399.95 plus $7 pos!. & insur. 

o Hazeltine terminals: Our prices 100 low to quote - CALL lIS 
o war-Stgler terminals/printers: Our prices 100 low til quot(!: 

CALLUS 
o Hex Keypadilltsplay Idt ... 500.95 plus $2 pOSI. & insur. 

o AP·I Power SUpply KU ±8V@5amps) in dp.lux(!sh~d cahinet 

o r.oi::.rti~U~I:~~¥~rs ... 54.85 ""ch. postpaid. 
o RF Modulator kitJ3110ws yuu to useynurTV set ilS a monitor) 

o i6ics:1~I:r."t'~ooh ... rd "xpandslo64kl ... SI99.95plllsS2 
pos!. & insur. 

o 32k RAM Idt ... 52119.95 plus 52 p<lSl. & insllr. 
o 48k RAM Idt. .. 5399.95 plus 52 p<lSl. & insur. 
o 64k RAM Idt ... 5499.95 plus $2 p<lSl. & insur. 
D 16k RAM Expansion Idt (to I!x pand any of thl! ahovl! in 16k 

hlocks lip tn 64k) . . . 500.95 plus $2 post. & insur. (!<lC:h. 
o Inlel8085 cpu USers' Manual ... S7.50poslpaid. 
o 12" Video Monitor (10MHz handwidth) .. 5139.95 plus $5 

post. & insue. 
o Beginner's Pak (see ahuve ) 5169.95 plus $4 post. & insu r. 
D Expertmenter's Pak (s"" ahov"l . . . S219.95 plus 56 posl. & 

insllr. 
o SpecIal Microson BASIC Pak ~thout 'Il!rmlnal (s""" IXlv" I . 

5329.95 plus $7 post. & jnsur. 
o s',me as above. plus ASCIlKeyhoard 'Il!rmlnal ~th cabtnet, 

Gel Free Rf MfMtu1alor (s(!!! ahov(!) . .. S499.95 plus $10 post. 
& insur. 

D Special 0" IItsk EdItion Explorer/85 (s"" abov"l .. . 5 1499.95 
plus S26 post. & inslir. 
o ~red & Tesled ... 51799.95 pill" 526 posl . & insur. 

D ElIraO" CDC floppy Ort.es . . . 5499.95 plus $12 posl. & insur. 
o cabtnet & Power SUpply For Ort .. ... 500.95 pillS $:1 posl. & 

IOsur. 
o Drl.e cabte set-up For 1Wo Drt.es . .. S25 plus $1.50 p<1S1. & 

IO sur . 

o IItsk COntrOller Board ~th VO Parts ... 5 t 99.95 pi us $2 posl. 
& insur. 

o SpecIal: COmplete BusIness SOnware Pak (s"" above I . 
S6II9.10 poslpaid. 

SOLD SEPARATELY: 
o CP/M 1,4 ... SIOOp<>stpaid. 
o CPIM2.0 ... SI50p<JSlpaid. 
o Microson BASIC ... 5325 poslpaid. 

o Intel lIOII5 cpu USer Manual ... 57.50 postpaid. 
o l.e.el"A" Monitor SOurce Ustlng .. . 525,p<lStpa id. 

t 
COntinenlal U.s.A. Credll card Buyers OUtside CAlnne<tlcut t 
C~oL~d!~~o~ ~~~~:c~;~r~r~c-h~!,~8 

AsslSlancp.. call (203) 354-~37S 

Tolal Enclosed (Conn res. add sal"s tax) $ __ _ 
Paid By: 
o Personal Check 0 Cashiers Check/Money Order 
o VISA 0 Master Charge (Bank No. ____ ) 
Acel. No. Exp. Dale __ _ 
Signat ure 
Print 
Name 
Address 
Cily _______ -= ________ _ 
Siale Zip ________ _ 

IP.!!tIo.. NETRONICS Research & Development Ltd. 
.~ 333 Litchfield Road, New MlUord, CT 06776 •..................................................................................................•......................• 



WE'RE CLEANING OUT OUR ATTIC ... 
GET BACK ISSUES OF BYTE 

WHILE THEY LAST. 
The Following Issues Are Currently Available. 

May 1978 
GRAPHICS IN DEPTH: 3-D Adds a New Dimension to Your Display; CON­
VERT YOUR TV SET TO A VIDEO MONITOR; HIDDEN LINE 
SUBROUTINES FOR THREE-DIMENSIONAL PLOTIING; GRAPH: A 
SYSTEM FOR TELEVISION GRAPHICS, Part 1: Software, Video 
Graphics; A PROGRAMMABLE CHARACTER GENERATOR, Part 
1: Hardware; TUNE IN AND TURN ON: An AC Wireless Remote Control 
Syslem; HOW TO MULTIPLY IN A WET CLIMATE: Desig n Details; THE 
PHOTOGRAPH IS ALSO A HARD COPY; Product Description: THE 
MATROX ALT-256 VIDEO BOARD; COLOR GRAPHICS ON THE COM­
PUCOLOR 8051 ; A LOW COST LIGHT WAND AMPLIFIER, 

June 1978 
A PROGRAMMABLE CHARACTER GENERATOR, Part 2: Software; A 
PROGRAMMABLE IC TESTER; MORE MUSIC FOR THE 6502; TALK TO 
ME: Add a Voice to Your Computer for $35; A THEATRICAL LIGHTING 
GRAPHICS PACKAGE; GRAPH: A SYSTEM FOR TELEVISION 
GRAPHICS, Part 2: Software, Video Graphics; AUDIO PROCESSING 
WITH A MICROPROCESSOR; NATURAL LANGUAGE PROCESSING 
AND SMALL SYSTEMS; GIVE AN EAR TO YOUR COMPUTER: A 
Speech Recognition Primer; THE HP-67 AND HP-97: Hewlett-Packard's 
Personal Computers; NOTES ON TEACHING WITH MICROCOMPUTERS; 
A LOOK AT SHUGART'S NEW FIXED DISK DRIVE. 

July 1978 
KIMER: A KIM-1 TIMER; THE AXIOM EX800 PRINTER: A User' s Report ; 
THE Z-80 IN PARALLEL; CONTROLLING DC MOTORS; BUILD A 
KEYBOARD FUNCTION DECODER; A HIGH LEVEL LANGUAGE FOR 8 
BIT MACHINES; HOW TO GET YOUR TARBELL GOING; TOP-DOWN 
MODULAR PROGRAMMING ; WHO'S AFRAID OF DYNAMIC 
MEMORIES?; ANTIQUE MECHANICAL COMPUTERS, Part 1: Early 
Au tomata; THE FIRST TEN YEARS OF AMATEUR COMPUTING; A 
SHORT HISTORY OF COMPUTING ; HOW TO CHOOSE A 
MICROPROCESSOR. 

August 1978 
COMPILATION AND PASCAL ON THE NEW MICROPROCESSORS; 
PASCAL: A Structurally Strong Language; DESIGNING STRUCTURED 
PROGRAMS; LET YOUR FINGERS DO THE TALKING: Add a Noncon­
tact Touch Scanner; ON BUILDING A LIGHT-SEEKING ROBOT 
MECHANISM ; THE NUMBER CRUNCHING PROCESSOR ; 
PHILADELPHIA'S 179 YEAR OLD ANDROID; ANTIQUE MECHANICAL 
COMPUTERS, Part 2: History; IN PRAISE OF PASCAL; PASCAL VER­
SUS COBOL: Where Pascal Gets Down to Business; JACPOT; PASCAL 
VERSUS BASIC: An Exercise. 

September 1978 
A "TINY" PASCAL COMPILER, Part 1: The P-Code Interpreter; LET 
YOUR FINGERS DO THE TALKING: Scanner Applications; S2L: AN 
ALTAIR (S-100) TO LSI-11 BUS ADAPTER; WADUZITDO: How To Write a 
Language in 256 Words or Less; THE MATHEMATICS OF COMPUTER 
GRAPHICS; APL AND GRAPHICS; SOME WORDS ABOUT PROGRAM 
STRUCTURE; ANTIQUE MECHANICAL COMPUTERS: The Torres 
Chess Automaton; MATH IN THE REAL WORLD; GRAPHIC MANIPULA­
TIONS USING MATRICES. 

October 1978 
NO POWER FOR YOUR INTERFACES?: Bu ild a 5 W DC to DC Converter; 
A "TINY" PASCAL COMPILER, Part 2: The P-Compiler; TESTING 
MEMORY IN BASIC; FIRST STEPS IN COMPUTER CHESS PROGRAMM­
ING; LINEAR CIRCUIT ANALYSIS; SOLVING THE EIGHT QUEENS PRO­
BLEM; A SIMPLER DIGITAL CASSETIE TAPE INTERFACE; SOUPING 

UP YOUR SwTPC 6800; A NOVEL BAR CODE READER; A COMPUTER 
CHESS TUTORIAL; A MEMORY PATIERN SENSITIVITY TEST; 
PAMI8: A New Approach to Front Panel Design; ASSEMBLING THE H9 
VIDEO TERMINAL; CREATING A CHESS PLAYER. 

December 1978 
FAST FOURIER TRANSFORMS ON YOUR HOME COMPUTER; DESIGN­
ING A UNIVERSAL TURING MACHINE: A Software Approach; BUILD 
AN OCTALIHEXADECIMAL OUTPUT DISPLAY; INTERFACE YOUR 
COMPUTER TO A PRINTING CALCULATOR; ZAPPER: A Computer 
Driven EROM Programmer; CLOCKLESS MULTIPLICATION AND DIVI­
SION CIRCUITS; CREATING A CHESS PLAYER, Part 3: Chess 0.5 (con­
tinued); PARTITIONED DATA SETS; LIFE WITH YOUR COMPUTER; 
SOME FACTS OF LIFE; ONE-DIMENSIONAL LIFE; CHESS 4.7 VERSUS 
DAVID LEVY; AN EASY PROGRAMMING SYSTEM; TEACHING WITH A 
MICROCOMPUTER; THE MOTHER CHIP; FORTRAN AND ITS 
G EN ERALIZATIONS. 

January 1979 
BUILD A COMPUTER CONTROLLED SECURITY SYSTEM FOR YOUR 
HOME: Protecting your home with your personal computer-Part 1 of a 3 
part ser ies; A COMPUTERIZED MAILING LIST: A pract ical application for 
your floppy disk computer system; LIFE ALGORITHMS: Effic ient methods 
for programming John Conway 's game of life; POLYPHONY MADE 
EASY: Play chords instead of just single notes with your computer; AN 
AUDIBLE LOGIC TEST PROBE: Change voltage levels to musical tones 
for quick troubleshooting; HISTORY OF COMPUTERS: The IBM 704, Con­
cerning one of the last vacuum tube computers; A MICROPROCESSOR 
FOR THE REVOLUTION: THE 6809; AN EXPOSURE TO MUMPS; THE 
DIGICAST SYSTEM: Receiving Data and Information Over Your FM Radio, 
Receiving computer programs over FM subcarrier bands; GRANDMASTER 
WALTER BROWNE VERSUS CHESS 4.6; AN INTRODUCTION TO 
BNF: Introduction to Backus-Naur Form, an abbreviation method used in 
compile r and interpreter design; CREATING A CHESS PLAYER, Part 
4: Strategy in Computer Chess, Optimizing end game evaluation on the 
compute r; IPS, AN UNORTHODOX HIGH LEVEL LANGUAGE; 
GOTOlocks AND THE THREE SORTS: A tale told by a PUNdit of a sort ; 
ELEMENTS OF STATISTICAL COMPUTATION: How to calculate means 
and standard deviat ions. 

May 1979 
COMPUTER GENERATED MAPS, Part 1: Maps help make the arrange­
ment of numeric data meaningful ; REPRESENTING THREE­
DIMENSIONAL OBJECTS IN YOUR COMPUTER: Using a digitizer to in­
put graphical data; COMMUNICATE ON A LIGHT BEAM: Transmit digital 
infor mation over a beam of light ; SINGLE CHIP VIDEO 
CONTROLLER: Controlling a video display with a single integrated circuit; 
THE INTEL 8275 CRT CONTROLLER: This controller device eases video 
display design ; THE SUPERBOARD II : A Surprising Single Board Com­
puter From OSI ; 6800 DISASSEMBLER: Decipher your machine code pro­
grams; SPACEWAR IN TINY BASIC; SMART MEMORY, Part 2: A black 
box approach to associative memory design; SIMULTANEOUS INPUT AND 
OUTPUT FOR YOUR 8080; QUEUING THEORY, THE SCIENCE OF WAIT 
CONTROL, Part 2: System Types; TRIGONOMETRY IN TWO EASY 
BLACK BOXES: Calculate trigonometric functions using arithmetic opera­
tions; TIC-TAC-TOE: A PROGRAMMING EXERCISE; THE HOBBY UN­
WRAP: How to unwrap what was previously wrapped; A MINI­
DISASSEMBLER FOR THE 2650; AIDS FOR HAND ASSEMBLING PRO­
GRAMS. 

June 1979 
A MODEL OF THE BRAIN FOR THE ROBOT CONTROL, Part 1; MIND 



OVER MATIER: Add Biofeedback Input to You r Computer; COMPUTER 
GENERATED MAPS, Part 2: A general purpose perspective projection 
program; THE NATURE OF ROBOTS, Part 1: Defin ing Behavior; 
DESIGNING A COMMAND LANGUAGE: Using theory of finite state 
machines to design input command language; SIMPLE MAZE TRAVERSAL 
ALGORITHMS' MORE COLORS FOR YOUR APPLE; A HOME FOR YOUR 
COMPUTER: 'Increase the ut ili ty and enjoyablity of your equipment with a 
carefully planned cabinet; TALK TO A TURTLE: Build a Computer Controll· 
ed Robot; MY COMPUTER RUNS MAZES: Using simple tree searches to 
reach a goal; The 1802 OP CODES: The instruction set of the 
RCACHughes 1802 microprocessor; THE HISTORY OF COMPUTING: THE 
IBM 7070; ARTIFICIAL INTELLIGENCE AND ENTROPY: Chemist ry. ar· 
tificial intelligence. and the second law of thermodynamics; BASIC TEXT 
EDITOR; BUBBLE MEMORIES: A Short Tutori al; STACKS IN 
MICROPROCESSORS: Learn the ups and downs of stacks in your 
microprocessor; TIMESHARING: SQUEEZING THE MOST FROM YOUR 
MICRO; THREE TYPES OF PSEUDORANDOM SEQUENCES. 

July 1979 
GRAPHIC INPUT OF WEATHER DATA; SOUND OFF: Interfacing a com· 
puter to external sound generation devices; A MODEL OF THE BRAIN FOR 
ROBOT CONTROL, Part 2: A Neurologic al Model; SONIC 
AN EMOMETRY FOR THE HOBBYIST: Measuring wind speed and direc· 
tion by electronic means; THE NATURE OF ROBOTS, Part 2: Simulated 
Control System. Understanding closed loop control systems; QUEST: Will 
you find the treasure or wi ll the giant find you first?; MOUSE: A language for 
Microcomputers. Simple language to demonstrate implementation pro· 
cesses; SUBROUTING PARAMETERS; THE MATHEMATICS OF COM· 
PUTER ART; CREATIVITY IN COMPUTER MUSIC: Effect of computer 
use on music composition and theory; PHOTO ESSAY: PhYSical Hardware 
of a New Computer Backplane. The beginnings of a homebrew 6809 personal 
computer. 

August1979 
ANYONE KNOW THE REAL TIME?: Simple methods of telling time; 
MODEL OF THE BRAIN , Part 3: Comparison of Brain and Model. Does 
CMAC accurately represent human brain function?; NATURE OF ROBOTS, 
Part 3: A Closer Look at Human Behavior. Simulating a 3·muscle system; 
THE DESIGN OF AN M6800 LISP INTERPRETER: The theory behind one 
implementation; LISP APPLICATIONS IN BOOLEAN LOGIC; AN OVER· 
VIEW OF LONG DIVISION: Providing real answers to division problems; 
AN OVERVIEW OF LISP; LISP BASED SYSTEMS FOR EDUCATION ; THE 
LAMBDINO STORAGE MANAGEMENT SYSTEM: Data storage techni· 
ques represent major design considerations; PATIERN·DIRECTED IN· 
VOCATION LANGUAGES: A data base development tool ; EXPLORING 
TRS·80 GRAPHICS; A MATHEMATICIAN 'S VIEW OF LISP; A PREVIEW 
OF THE MOTOROLA 68000; LISP BASED SYMBOLIC MATH SYSTEMS. 

September 1979 
JOYSTICK INTERFACES; INTRODUCTION TO MULTIPROGRAMMING; 
INTERFACE A CHESSBOARD TO YOUR KIM-1; A LOW·SPEED 
ANALOG·TO·DIGITAL CONVERTER; THE NATURE OF ROBOTS, Part 
4: A simple. human experiment; INEXPENSIVE, OPTICAL PAPER·TAPE 
READER; A MODEL OF THE BRAIN FOR ROBOT CONTROL, Part 
4: Decision·making procedures; SOME MUSINGS ON HARDWARE 
DESIGN: Simple design techniques; SOLDERING TECHNIQUES: A pic· 
ture essay; HANDY PULSER: A simple. circuit·debugging tool ; THE 
AMSAT·GOLEM·80: A modular and inexpensive S·100 computer system; 
ADD SOME CONTROL TO YOUR COMPUTER. 

October 1979 
TRACING YOUR OWN ROOTS: Genealogical research with a microcom· 
puter; POWER HELPS ANALYZE ELECTRIC BILLS: Determine power 
usage from appliance rat ings; SELF·REFRESHING LED GRAPHICS 
DISPLAY; INTERFACING THE S·100 BUS WITH THE INTEL 8255; THE 
XYZ PHENOMENON : Stereoscopic Plotting by Computer. Three· 
dimensional simulation using optica l devices and computer graphics; CURVE 
FITIING WITH YOUR COMPUTER: A simpli fied approach to nonlinear 
regression; SPACE GAME: Develop your reflexes with this fast·moving 
game; EASY TO USE HASHING FUNCTION: Random symbol distribution 
aids reca ll process; PfCKING UP THE PIECES: Recovering from disk write 
errors; VARIABLES WHOSE VALUES ARE STRINGS: String variables 
can be easy to use; IBM COMPATIBLE DfSK DRfVES: Floppy disk sector· 
ing rules; THE TRS·80 SPEAKS: Discussion of a vocal output peripheral 
for the Radio Shack TRS·80; LOW·LEVEL PROGRAM 
OPTIMIZATION: Some Illustrative Cases, How to decrease memory reo 
quirements and increase execution speed; SOME LAWS OF PERSONAL 
COMPUTING: Some unnatural, natural laws; BUDGET BUILDING ON A 
BARE BOARD. 

November 1979 
SOLVING SOMA CUBE AND POLYOMINO PUZZLES; PROGRAMMING 
STRATEGIES IN THE GAME OF REVERSI : A tutorial on using the 
minimax theory in designing a game; A SPACECRAFT SIMULATOR: A 
space· navigation game; THE NATIONAL MICROPASTIME: Simulating 
baseball games using actual statistics; WRITING ANIMATED COMPUTER 
GAMES; BUILD A SIMPLE DIGITAL OSCILLOSCOPE: Display 
waveforms with light'emitting diodes; THE INTEL 8086: Hands·on ex· 
perience with a system design kit ; ALPHA·BETA PRUN fNG: A program· 
mer's approach to simulat ing a chess game; INTERFACING THE PET TO A 
LINE PRINTER: Connection through the PET user port plus a screen 
image·printing program; STACK IT UP: Use your microprocessor's stack 
10 your best advantage; FIVE USEFUL PROGRAMS FOR THE SC/M P; THE 
CH ERRY PRO KEYBOARD: A professional keyboard for the hobbyist. 

January 1980 
COMPUTERIZE A HOME; A COMPUTER·CONTROLLED LIGHT DIM· 
MER, Part 1: Design; A FURNACE WATCHDOG; TELEPHONE DIALING 
BY COMPUTER; ANALYSIS OF POLYNOMIAL FUNCTIONS WITH THE 
TI ·59 CALCULATOR, Part 2; ALPHA LOCK FOR YOUR ASCII 
KEYBOARD; RELOCATING 8080 SYSTEM SOFTWARE; EIGHTEEN 
WITH A DIE, A LEARNING GAME PLAYER; MAKING COLOR SLIDES 
WITH AN INTECOLOR MICROCOMPUTER; WHAT COMPUTERS CAN· 
NOT DO; INDIRECT ADDRESSING FOR THE 6502; THE PLOT CON· 
TINUES; A COMPUTER·GENERATED REMINDER MESSAGE. 

March 1980 
EASE INTO 16·BIT COMPUTING: Get 16·bit performance from an 8·bit 
computer: ELECTRON BEHAVIOR IN A CHEMICAL BOND; SOLVING 
PROBLEMS INVOLVING VARIABLE TERRAINS, Part 2: Special cases. 
including hexagonal grids; A POWER·L1NE PROTECTION CIRCUIT; LAN· 
DING MODULE SIMULATION WITH RANDOM SURFACE; THE DIRT· 
CHEAP BOOTSTRAP, MORE NOTES ON BRINGING UP A MICRO· 
COMPUTER; HYDROCARBON MOLECULE CONSTRUCTOR; SUPER 
TIC; HEWLETI·PACKARD 'S NEW PERSONAL COMPUTER, THE HP·85; 
TRS·80 PERFORMANCE, EVALUATION BY PROGRAM TIMING; ELEC· 
TRONIC PLANIMETRY; OPERATION CODES FOR 8080, 8085, AND Z80 
PROCESSORS; TO ERR IS HUMAN. 

April 1980 
COMPUTING THE / CH/NG WITH A TRS·80; THE GREAT RACE AND 
MICRO DISK FILES: Horse Race Simulations; PROGRAM THOSE 
2708s !; APPLE AUDIO PROCESSING; BUILD A LOW·COST EPROM 
ERASER; USING THE COMPUTER AS A MUSICIAN'S AMANUENSIS, 
Part 1: Fundamental Problems; ADD A SIMPLE TEXT EDITOR TO YOUR 
BASIC PROGRAMS; EASE INTO 16-BIT COMPUTING, Part 2: Examin· 
ing a Small Multi·User System; ADVANCED REAL·TIME MUSIC SYN· 
THESIS TECHNIQUES; CALCULATING FILTER CAPACITOR VALUES 
FOR COMPUTER POWER SUPPLIES; A GRAPHICS TEXT EDITOR FOR 
MUSIC, Part 1: Structure of the Editor. 

May 1980 
A DC·TO·DC CONVERTER; EXPANSION FOR THE RADIO SHACK 
TRS·80, Part 1: Principles of Parallel Ports; KIMDOS: Using Your KIM·1 
with a Percom Floppy·Disk Drive ; INTERFACE A FLOPPY·DISK DRIVE TO 
AN 8080A·BASED COMPUTER; GIVE YOUR COMPUTER AN EAR FOR 
NAMES; THE COSMAC DOODLER; ERROR CHECKING AND CORREC· 
TING FOR YOUR COMPUTER; THE CASSETIE LIVES ON: An Aller· 
nat ive to Floppy·Disk Mass Storage; A GRAPHICS TEXT EDITOR FOR 
MUSIC, Part 2: Algorithms; USING THE COMPUTER AS A MUSICIAN 'S 
AMANUENSIS, Part 2: Going from Keyboard to Printed Score; COMPAR· 
ING FLOPPY·DISK DRIVES BY SOFTWARE SIMULATION ; THE CLUB 
COMPUTER NETWORK 

June 1980 
AN ANSWER/ORIGINATE MODEM ; I/O EXPANSION FOR THE TRS·80, 
Part 2: Seria l Ports; Z80 OP CODES FOR AN 8080 ASSEMBLER; COM· 
MUNICATING IN TWO DIRECTIONS; A TIME·SHARING/MULTI·USER 
SUBSYSTEM FOR MICROPROCESSORS; A TELEPHONE·DIALING 
MICROCOMPUTER; MY TRS·80 TALKS TO MY CROMEMCO Z·2; 
UNDERSTANDING ISAM ; INTERPERSONALIZED MEDIA: WHAT'S 
NEWS?; FIFTEEN: A GAME OF STRATEGY (OR TIC·TAC·TOE 
REVISITED). 

July 1980 
HANDHELD REMOTE CONTROL FOR YOUR COMPUTERIZED HOME; 
INTERACTIVE CONTROL OF A VIDEOCASSETIE RECORDER WITH A 
PERSONAL COMPUTER; PILOT/P: IMPLEMENTING A HIGH·LEVEL 
LANGUAGE IN A HURRY; THE 1980 WEST COAST COMPUTER FAIRE; 
SIMULATING HUMAN DECISION·MAKING ON A PERSONAL COM· 
PUTER; EDUCATION FORUM: BOOKS AS AN ANTIDOTE TO THE CAl 
BLUES; EDUCATION FORUM : THE PERSONAL COMPUTER-Last 
Chance for CAl?; EDUCATION FORUM: COMPUTER fLLlTERACY; A 
PERSONAL COMPUTER ON A STUDENT'S BUDGET; THE MICROCOM· 
PUTER IN THE UNDERGRADUATE SCIENCE CURRICULUM; THE 
USER 'S COLUMN: OMIKRON TRS·80 BOARDS, NEWDOS +; CREATING 
A FANTASY WORLD ON THE 8080; MICR08: Using BASIC to Learn 
Assembly Language. 

To order any of the above back issues, please fill out and return the attached 
postage paid envelope. Allow 8 weeks for delivery. 



Circle 167 on inquiry card. 

64K Horizon II ~2669 
Don'r be fooled by our Jow prices. These a ren', just any 
64K Horizon 11" , . They"le thoroughly te sted. enhonced. 
and backed by fast w arranty service. Also. w e d iscount 
the total system from game disks to hard d isks. Call for 
our price o n your system. 

Horizon II 64K Quad ... .......... ............ $3069 
Horizon II 32K 00 ...... ... ...... ...... ... ... .... $2039 
Horizon II 32K Quad ............. ... .. .... ... $2689 

PRINTERS 

Okidata 
Microline 80 

$539 
Epson .. ... MX-80 

Paper Tiger 440G ................................ .. $875 

Paper Tiger 460G .................... ...... ...... $1149 

Centron ics 7J7 .... ........ ....... ..... ....... ...... .. $189 

Anadex 9500, 9501 ........ .................. $1 J49 

TI·810 Basic .... .................. ..................... $1489 

NEC 5510 .. .. ............. .. .... .. .... ...... .. ...... .... $2589 

Atari 800 .... ...... ... ............ ...... .. ............. ..... $747 
HP·85 ................... ... ...... ... ............. ...... .. .... $2849 
Zenith (Heath) Z·89 48K ...... .. .......... $2199 
Industrial Miero 5000 0.0 .... .... .. ....... $2499 
Altos ACS·8000·5 .... ............................ $4995 

P.E. Dantam (w/non·glare) ................ $669 

Soroe IQ 120 .......... .......... ...... .. .... ........ ... $729 

Televideo 920C .............. .. .... ...... .. ......... $ 7 69 

Televideo 950( .............. ...... .. .... .. ... ...... $989 

Hazeltine 1500 ............ .......................... $899 

Moil Order Only 
2% cash discount incl. Prices subjecllo chonge. Product 
subject to ava il. AI. re sidents add 5%. F.O .O. Sconsdole . 
0-20% restocking fee for returned m erchand ise . 
Warranties included on all products. 

Scottsdale 
Systems 

_ 6730 E. McDow eUl\ood # 103 
I'ISA Sconsdole. Az. 85257 - Open 6 to 6 PM • M-Sa. 

(602) 941-5856 

258 January 1981 © BYrE Publications Inc 

Listing 1 contil1ued : 
L0 7 OD I E 177 
Ll0 0020 178 
Ll1. DOn 179 
L12 OO:'U, 
L 1. 3 (.102(. 

' .. 1'. 00 28 
l.1 5 0 0 2A 
L16 0 0 2C 
l.17 Don: 
I..CRA M l12.~E·. 

l. C F~A M [) [)2 BC 
L Cf< AMI 1J2CF 
l. C[,AM2 02F A 
L OOP 0 0 <;'(, 
U 'I X 03 1 I, 
I..F'IXO 0 3 3A 
L F'I>: 1 0 33 F 
L F' I XID 037C 
U' I X2 03'. 2 
1.."" I X3 03'. 6 
U·I X'. D31, A 
LPIX~j 03',D 
U' I Xl. 036'. 
l. F'IX7 0367 
U' I XB 036E 
L F'IX9 0379 
LREG 0387 
U, UB D,l '7 l: 
L SYM 0 3 C£. 
'_SY MO 030'. 
L. SY MI 0 3 DD 
M 00 4'. 
MAIN DOS E 
MICROG 0 00 0 
MM 0045 
MN 0 046 
MOV 03 FB 
MO'i O 0'. 27 
MOV l. 0',31, 
MOV2 0 1,38 
MOV3 0(:48 
MOV ', 045', 
MOV5 0', 61 
MOV6 01, 6 5 
MOV? 0 l,6A 
MOV8 04 75 
MOV9 0 1,7F 
MSTAC I( 103 F 
NMIN T 0066 
NULL 0 0 4C 
OUTPUT 0 176 
F'~.O TT M 1000 
F'EE '( 0 8A 1, 
" ' EN TER 006E 
F' I XE L. 0 8 AA 
P I XEL O 0 8C5 
F' I XEL1 08FO 
PIXEL2 0909 
F' I XEL3 0 91 0 
P I XE L ', 092', 
F' I XEL5 07'38 
PIXE L 6 0 9'. 2 
F' I XEL 7 0'172 
F·I XEI.8 0 97E 
F'I XE L 9 098~; 

PIXEL.~ 0 999 
F"'l Xt.Lr. 09AD 
F' I XELC on.7 
F' I XELD D9E 1 
F' I XE L E 09 E9 
F'IXE L F 09 F ~, 

F' I XELG 0 9FI: 
F' I XL L H 0<':00 
F'IXELI OA 1e. 
F'I XEL J 01:2F 
PL OT 0 .~3F 

r' O.{[ 0(13';' 

PRI MAT 0255 
F'TOf' 17FF 
F'UT DA7E 

Rf.:ono 2000 
I~C J~r.fM 04:3 ::; 
RCRA MO D",'6 
I;:CRA Ml 0 /,';8 
RCRA M2 04A,' 
I;:CHA M3 0',04 
REF 001,3 

RELOC FFFC 

RESTA R 0 0 00 
RETN Ol,EE 

l:]() 

1 f.; 1 
I ll2 
1.83 
tal, 
18 ~ 
7'7', 12 f , 

782 777 
792 7/:~j 

81 1. i s'3 
2 (,8 250 
8~9 125 
B85 BB2 
887 880 
'112 910 
888 88', 886 
890 87 8 
892 876 
89 3 89 1 
9 0 2 89>' 
903 89 6 101 913 915 
906 90'. 
'1 .11 907 
939 126 
97B 127 

1022 128 
1026 11129 
1031 1023 

207 17 06 172 4 1734 1741 
246 22 

2 1 
2 08 1.699 1702 1 7 04 17 18 1729 17 41. 
209 1700 1703 1 726 

1081 12,' 
1 101 111 98 
1109 1106 
1 1 1 2 1091. 
1.12 2 108,' 
1128 1125 
11 35 1 132 
1 138 1123 
11 1, 1 1. 1 11 1121 1137 
1 1 't6 11', ' , 
115 0 l l /t 8 

1 ',8 1 ',9 2!,6 
109 
21', 215 392 
4'16 1 2 1 
1 ',7 1:',8 

2 0 ', 2 1 3 19 1332 
1~12 678 

2 0 80 2 0 /,3 23',5 
2 093 20117 
2 122 2 11S' 
2128 2123 
2133 :? ll 4 
2 1', 7 2138 
2161 21 t,8 
2170 2 0 89 
2 1 95 21.92 
22111 :1 195 
2201. :n 81 
2220 2211. 
223 /1 222 1 
22',3 2091 
2265 'I', f. i 

2269 2266 
2 27!:, 2270 
2280 2258 

2302 2293 
231t, 2~O~, 

2366 171'. 
~34~ 888 ~ 1 1 ~~ n ~ 
~! 1. 6 :56 
:·' 1 7 

2~Q6 1151 15~~ 2366 2370 2~72 237~ 2376 2378 238 0 238~ 

22 1 51~ ~ 1 6 5 17 210; 2181 '253 
1183 130 
1.17'1. lJ86 
11 '72 
1201 1 U::'j 
12 2 0 120 2 

206 872 873 874 1083 13 1 2 1 3 13 13 1 4 149l 1~ 98 1831 
1.83 9 1.:198 19116 

151 15 2 153 154 
162 163 16 '. 
172 1 73 17', 
182 183 1.8'. 
192 193 j<;~ 

202 203 204 
2 1 2 2 13 21'1 

146 298 9',1 
1260 1. 3 1 

155 156 
16,; 166 
175 176 
185 186 
1S'5 196 
205 206 

157 158 159 ll0 III 
167 168 169 1 70 171 
177 178 1 7~ 180 181 
1.8 7 18 8 189 190 191 
1. 97 198 199 200 201 
207 208 209 2 10 211 

Listing 1 contil1 ued on page 260 



5 megabytes instantly expand the program and data storage 
horizons on your H-S9, TRS-SO, or 5·100 microcomputer system. 

DJUst slip 5 megabytes of on-line data storage 
Into place In your standard 5-lnch floppy disk 
openings, and suddenly your capability horizons 
have dramatically shifted. upwards. Now your 
CP/M* 5-100 microcomputer system, or H-89 
Heathkit (HOOS or CPM 2.2) computer system can 
utilize the kind of high-reliability and rapld­

~~~ •• iI access mass storage which today's sophisticated 
programming demands. D A company named 

ACT has created a complete package at a price so gOOd, you 
couldn't walk away from It. The 5-lnch package Includes the 
remarkable shugart Technology ST 506 hard-disk drive with 6.3 
megabytes of unformatted mass storage and a micro-sequencing 
controller card with complete floppy disk-like Interfacing. Hard­
disks have never been more affordable. 0 If you are wondering 
Just how these ultra-fast, high throughput hard-disk drives will 
work with your multi-terminal or real-time 
transaction oriented systems: now you can get 
some straight answers. Clip and mall the coupon 
for quick response to all your questions. Or 
better yet, give us a call today at (703) 471-6288 
for some no-nonsense reasons why your system 
needs to ACT now. Ouantlty pricing Is available 
to meet the needs of Original Equipment 
Manufacturers; check the box on the coupon. 

Circle 168 on inquiry card. 

Clip and mail coupon to: 

American Computer 11301 Sunset Hills Road 
and Telecommunications Suite A-4 , Reston, VA 22090 
Corporation (703) 471-6288 

r------------· 
I 

Tell me more about the ACT 
5-inch hard-disk drive 

I package: 
I My present 5-inch hard-disk drive 
I interests center around: 
I 0 S-100 Microcomputer Systems 
I 0 H-89 Heathkit Computer Systems 
I 0 TRS-80 Radio Shack Computer 

Systems 
I 0 Send me quantity price schedule 

I 
I 
I 
I 
I 
I 
• 

Name _________ _ 
Title 
Company 
Address ________ _ 
City, State, Zip _____ _ 
Phone ( ) _____ _ 



Circle 169 on inquiry card. 

CHOOSE ... 
Choose an Apple Desk 

A compact bi-Ievel desk ideal for an Apple 
computer system. This 42"x 31]1," desk comes 
with a shelf to hold two Apple disk drives. The 
top shelf for your TV or monitor and manuals 
can also have an optional paper slot to accom­
odate a printer. 

Choose a Micro Desk 

Get your micro computer off the desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyte, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizes and colors. 

Choose a Mini Rack 

Mini racks and mini micro racks have standard 
venting, cable cut outs and adjustable RETMA 
rails. Choose a stand alone bay or a 48", 60", 
or 72" desk model in a variety of colors and 
wood tones. A custom rack is available for the 
Cromemco. 

Choose a Printer Stand 

The Universal printer stand fits the: 

Centronics 700's Diablo 1600 's & 2300's 
Dec LA34 T. I. 810& 820 
NEC Spinwriter Okidata Slim line 
Lear Siegler 300's Anadex 9500's 

Delivery in days on over 200 styles and colors 
in stock. Dealer inquiries invited. 

ELECTRONIC S':ISTEMS 
FURNITURE 

COMFlAN':I 
17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (213)538-9601 
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Listing 1 continued: 
RF'I X 050E 
Rf'I>:O 052C 
RF'lXl 0530 
Rf'IX2 0533 
r,F'lX3 053B 
RF'IX', OSL,6 
RF'I X5 054C 
RREG 0557 
r,suP" 
RSYM 
R~iYMO 

IHOF' 
SOO 
50 1 
S02 
S03 
SOl, 

0 565 
05B7 
05A9 
31FF 
0030 
0031 
0032 
0033 
0034 

305 0035 
S06 0036 
S07 0037 
510 0038 
S ll 003 9 
5 12 003A 
S13 Oll31? 
51'. 003C 
5 1 5 0030 
S 16 ()03E 
5 17 003F 

1310 13 2 
1322 1318 
1324 lJ16 
1 325 1323 
13 27 133 5 1337 
1332 1328 
133£, 1:131. 
1360 133 
1395 13 /, 
1~33 1 35 
14 50 1 '13', 

'1')'1 517 

187 
188 
189 
190 
191 
192 
1S'3 
194 
195 
196 
197 
198 
199 
200 
201 
202 

Sl NDE.I~ 01,88 
SENOBY OA91 

2433 11 89 1199 1 232 1407 1448 1452 1~53 1~54 14 ~ 2437 
246 0 303 305 307 309 31 1 313 315 3 1 8 3 0 323 

325 331 333 355 121~ 1216 1218 13 20 1 3 ~ 1366 
2435 ;2/, 61 

511.N I~ 0010 
SLaNG 0030 

169 591 720 986 1399 
186 9B1 Jl.1l :l 

SOFT 00 /,1 204 595 597 
203 577 538 
150 2 1 :; 3 1 6 

736 7'11 126'1' 
S F'TR 0041l 734 740 1260 1272 
STRUCT 1080 

720 94 /, 
321 392 504 S06 507 508 5 11 591 
98] 986 1363 1399 1483 1838 1841 1905 

sx 
SY 
SY M 
SY MO 
SYMl 
S YM 2 
:3YM3 

OU't7 
00 118 
05e~· 
O~,D/I 

0608 
061C 
0 6210 

SYM;j Ot.3A 
SYM5 Ob3E 
SYMTAl~ 1400 
USEr, 
\lEC 
I)ECO 
\l[Cl 
I)EC10 
\ll Cll 

OM5 
0646 
066F 
067C 
060 (,~ 

06El 
'! EC12 0 61'6 
V[C1 3 06 [ [ 
')[Cl', 0713 
VEC15 0 71" 
VEC16 ,)726 
\lEC17 073,' 
{,JEC1 8 075E 
\l EC19 0 771 
'!E C2 0681.1 
\I r [;,'0 0777 
'!EC3 0 69 1l 
\'EC /, O",'C 
'! EC5 06A9 
\'EC{, Ol-AD 
'!EC7 
VECS 
VEe'? 
WAn 
WAITD 
~I AI. Tl 
WA I f2 
XERR 
XE'~ I;:O 

XERf!1 
XEIi:R2 
XER f~3 

XEI~RT 

061'.2 
Ol-~.~. 

06~.1C 

0788 
0791 
C17S':'. 
0798 
009C 
OIlAB 
0116 
011 9 
U12E·. 
00 't {~ 

1908 
210 1671 1673 1738 1749 
211 1685 1687 1737 1752 

Jl.93 13 6 
1~;03 1530 
1527 l::-i',f, 
1~,37 1 5~j6 

1 ~)tt 5 153<f 
1552 
1 ~i~i', 

154 8 
l S:,"j 1. 

2 16 1024 10~1 1439 
2486 57 
15S'C. 137 
1615 1612 
1623 11.20 
1673 1670 
1677 It,72 
1687 168 ', 
165'1 11.8" 
1702 169i3 
1 70'1 1701 
1'710 1?6il 
1 722 1720 
1741l IJ:l:l 
1750 17,;8 
1626 1 6 05 

5B 

170,3 1739 In:,l 
16310 . .1.'.D3 
16'12 1t,35' 
1. 6 '17 16'15 
16~j2 16 37 

59 

1655 162 5 1635 165 1 
lc,59 1 65c. 
It.60 1658 
1782 J38 
1'786 17'3 ::'; 
1. 787 l/8 !'! 
1/139 1 791 
28:1, 1 10 20'i'~~ 
289 2 ~ (1 J ~~ J58 
337 30CJ 
3'10 :"VI:! 
-::','17 :~ 'tt; 

2 1 3 316 317 311 321 

Text col1 tinued from page 238: 

clipping routines (CLIP and CASE)_ 
There are several utility routines 
maintaining the frame buffer (ie: 
PEEK and POKE, which place or 
return a pixel value at a given coor­
dinate; PUT, which pokes a series of 
pixel values; and PIXEL, which does 
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the transformation from the coor­
dinate plane to the physical memory)_ 
Only one routine in the entire 
package, PIXEL, directly manipulates 
the frame buffer. Besides PIXEL, all 
subroutines operate in a Cartesian co­
ordinate system_ Because of this 
structure, only PIXEL must be altered 



HOW TO TURN AN APPLE INTO A TANK. 
With Computer ConflictNand a little imagination, we'll 

transform your staid and respectable Apple computer into the 
fearsome war machine of the Soviet Red Army. Computer 
Conflict actually consists of two fast-paced, action-packed war­
games played on full-color mapboards of Hi-Res graphics: 
Rebel Force and Red Attack! 

REBEL FORCE puts you in the role of a Soviet commander 
whose regiment must face a computer-directed guerrilla up­
rising which has overrun a vital town. Armed with your tank, 
heavy-weapons, and infantry units, your mission is to regain 
the town through the annihilation of the Rebel Force. 

Your advance will be brutally opposed by minefields, 
ambushes, militia, and anti-tank guns - all skillfully deployed 
by your computer. Survival and success of your units will 
depend on your ability to take advantage of the variable terrains 
- open, forest, and rough - each of which has different move­
ment costs and shelter values. 

In this finely-balanced solitaire wargame, every move is 
played under real-time conditions: Procrastinate and lose. At 

the same time, caution cannot be cast aside; severe unit 
losses will only result in a Pyhrric victory at best 

With its five levels of difficulty (plus one where you make 
up your own), the computer can and will stress your tactical 
skills to their fullest 

RED ArrACK! simulates an invasion by a mixed Soviet 
tank and infantry force against a defending battalion. As the 
defender, your task is to deploy your infantry units effectively 
to protect three crucial towns - towns that must not fall! 

As the Russian aggressor, your objective is to crush the 
resistance by taking two of these three towns with your tanks 
and infantry. With control of these strongpoints, the enemy's 
capitulation is assured. 

Red Attack! is a two-player computer simulation of modem 
warfare that adds a nice touch: At the start of each game, the 
computer displays a random setup of terrains and units, pro­
viding every game with a new, challenging twist 

Computer Conflict, for $39.95, comes with the game pro­
gram mini-disc and a rule book 

ORA SPITFIRE. 
After you're done playing Computer Conflict, you may be 

in a mood for something other than ground-attack wargames. 
In that case, Computer AIr CombaC is just what you need. 

With Computer Air Combat, your screen lights up with an 
open sky generated by Hi-Res graphics offering global and 
tactical plots. Squint your eyes a bit, let loose your mind, and 
you'd swear your keyboard has melted into the throttle, rudder, 
altimeter, and other cockpit instrumentation of a World War II 
combat plane. In fact, any of 36 famous fighters or bombers, 
from a Spitfire and B-17 Flying Fortress to the Focke-Wulf 190 
and A6M5 Zero. Each plane is rated - in strict historical 
accuracy and detail - for firepower, speed, maneuverability, 
damage-tolerance, and climbing and diving ability. 

Practically every factor involved in flying these magnificent 
airplanes has been taken into account, even down (or up?) to 
the blinding sun. Climb, dive, twist, and turn. Anything a real 
plane can do, you can do. However, the computer prevents all 
" illegal" moves - such as making an outside loop (which in 
real life, would disastrously stall a plane). 

Credit card holders, if you own an Apple®1I 48K (Apple­
soft ROM) and a mini-floppy disc drive, call 800-227-1617 
ext. 335 (toll free) and charge your order to your VISA or 
MASTERCHARGE. In Califomia, call 800-772-3545, ext 335. 

To order by mail, send your check to: 
Strategic Simulations Inc, Dept W, 465 Fairchild Drive, 
No. 108, Mountain View, CA 94043. All our games carry a 
14-day money back guarantee to assure your satisfaction. 

While you're at it, you can also get our other games: 

Apple is a registered trademark of Apple Computer Inc. 

Circle 170 on Inquiry card. 

PLAY THE COMPUTER. Aside from being the game's 
perfect administrator and referee, the computer will serve as a 
fierce opponent in the solitaire scenarios provided: Dogfight, 
Bomber Formation, radar-controlled Nightfighter, and V-1 Inter· 
cept There's even an Introductory Familiarization Flight (with 
Air Race option) to help you get off the ground. 

With the number and type of planes and pilot ability 
variable, you can make the computer as challenging as you 
want to give you the ultimate flying experience. 

PLAY A HUMAN. Two can play this game as well, in 
dogfights and bomber attacks. Given a handicap of more or 
better planes or an ace pilot (or all of the above), even a 
novice at Computer Air Combat stands a chance to defeat a 
battle-hardened veteran. 

For $59.95, Computer Air Combat gives you the game 
disc, a rule book, two mapboard charts (for plotting strategies 
between moves), and three player-aid charts. 

o Computer Bismarck for your Apple: $59.95 
Computer Bismarck, TRS-80® 48K Disc: $59.95 
Computer Bismarck, TRS-80 32K Cassette: $49.95 

o Computer Ambush (a tactical simulation of man-to­
man combat in WWII) for your apple: $59.95 

o Computer Napoleonics, the Battle of Waterloo for your 
Apple: $59.95 

o Computer Quarterback (a real-time strategy football 
game): $39.95 

TRS·80 is a registered trademark of Tandy Corporation. 
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rnJ~~[ffi[ill[ill~TI 
SOFTWARE 

,/ out our new items. 
FANTASTIC PRICE PROTECTION POLICY 
The Discount Software Group will match any advertised price 
on any item that we carry. 
Also within 30 days after making a purchase at Discount, 
if you should find a lower advertised price on what you bought, 
just show us that ad. We'll refund the difference . 
It's that simple . ' 
Take advantage of some of the lowest everyday prices anywhere. 
Enjoy the security of a price protection plan 
that guarantees the utmost saving possible, 
both before and after you buy. 
When combined with the availability of full professional support 
and automatic update service you have the Ultimate Software Plan. 
No one else can offer such total peace of mind . 
It 's an uncomplicated, convenient. logical way to acquire software . 

WITH MANUAL DISK ) 
MANUAL ONLY 

CP/M 
OSBORNE 11 
General Ledgerjf .... . $ 59/ $20 
Acct Rec/ Accl Pay# .. . $ 59/ $ 20 
Payroll w/ Cost jf $ 59/ $20 
Buy 2 get 1 free ...... $118/ $57 
All 3 & CBASIC-2 ..... $199/ $7 1 
DIGITAL RESEARCH ' 
CP/ M" 2.2 Northstar .. $149/ $25 

0/ CP/ M' 2.2 Micropo lis . $169/ $25 
0/ CP/ M ' 2.2 Durango 

F-85 . . ... .. .... .. $169/$25 
CP/ M" 2.2 Cromemco .$189/$ 25 
CP/ M-' (other versions). . . Call 

0/ PL/I -80 . . ... ..... . $459/ $35 
Mac . . ........... $ 85/ $15 
Sid ...... $ 65/ $15 
Z-Sid . . . $ 95/ $ 15 
Tex ................. $ 70/ $15 
DeSpool. .. $ 45/ $10 
MfCROSOFT 
Basic-80 . $294/ $30 
Basic Compiler . . $334/$30 
Fortran-80 ... .. . .... $384/ $30 
Cobol-80 . . .. $574/ $30 
Macro-80 .......... . . $144/ $20 
Edit-80 . . . $ 84/ $20 
MuSimp/ MuMath . . $224/ $25 
MuLisp-79 . . $ 174/ $20 
MICRO DATA BASE SYSTEMS 
HDBS . . $250/ $40 
MDBS . $750/$40 
Other . . .Ca ll 
S.O.F.T.W.A.R.E_ 
MicroTax lA-t 
Federal individual .. .. $749/ $50 
Federal corporate ..... $249/ $25 
State individual ...... . $249/ $25 
TCSt 

0/ General Ledger .... ... $ 79/ $25 
0/ Acct Receivable . . . $ 79/ $25 
0/ Acct Payab le . $ 79/$25 
0/ Payroll . ... .. ...... . . $ 79/$25 
0/ All 4 . . ... $269/ $99 

SUPERSOFT 
Forth (8080 or Z80) ... $129/ $25 
Diagnostic I .......... $ 49/ $ 20 
Olher disk software ... .. Iess 10% 
SOFTWARE WORKS 
Adapt. . .. $ 69/ na 
Ratlor . . . ..... $ 86/ na 
COMPUTER PATHWAYS 
Pearl (level 1 )# ....... $ 99/ $25 
Pearl (level 2)# . . .... $299/ $25 
Pearl (level 3)# . . $549/ $25 
COMPLETE BUSINESS 
SYSTEMSt 

0/ Crealor . . ........... $269/ $25 
0/ Repor tor. . $ 'i69/ $20 
0/ Both $399/ $45 

CP/ M users: specify disk systems and formats. Most fo rmals available . 

T_I.M_DBMS~ 
Fantastic/Easy to 
use Special $299 

MICROPRO 
WordS tar . . ...... $324/ $40 

0/ Mail/ Merge . . $114/ $25 
WordStar/ Mail-Merge . $434/ $65 
DataStar . . . ... $279/ $35 
Word-Master ......... $11 9/ $25 
SuperSort I . . . $199/ $25 
SuperSort II .. $169/ $25 
SuperSort III . .. ... $11 9/$25 
PEACHTREEooll t 
General Ledger ....... $449/ $40 
Acct Rece ivable .. . ... $449/ $40 
Acct Payable . . ... $449/ $40 
Payroll . . .... $449/ $40 
Inventory . . . . $449/ $40 
Property Mgt . . .. $899/ $40 
C. PA. Client Write-up . . $899/ $40 
Mailing Address . . $349/ $40 
STRUCTURED SYSTEMS 
General Ledgerjf ..... $747/ $40 
Acct Receivabtejf ..... $747/ $40 
Acct Payablejf ..... . .. $ 747/ $40 
Payroll jf ..... . ....... $747/ $40 
Inventory Control jf . .. $447/ $40 
Analyst# . . . $197/ $20 
Letteright# ........... $167/ $20 
NADjf .. .. .. ....... $ 87 / $20 
QSORT ... . .......... $ 87 / $20 
GRAHAM-DORIAN 11 
Genera l Ledgerjf ..... $693/ $40 
Acct Receivab le# ... .. $6Y3/ $40 
Acct Payable# ... ..... $693/ $40 
Job Costing# ......... $693/ $40 
Payro ll jf . . .... $493/ $40 
Inventory jf . . .... $493/ $40 
Cash Reg isterjf ....... $493/ $40 
Apartment Mgtjf . . .. $493/ $40 

0/ Tiny ··C .. Compiler ..... $229/ $75 
CBASIC-2 . . . $ 89/ $15 

0/ OS-1 . $229/ $45 
Pascal/Z . . . $369/ $30 
Pasca l/ UCSD . . . .. $299/$30 
Pasca l/ MT + . . ... $224/ $30 
Pascal/ M . . .. $149/ $20 
Nevada Cobol . . ... $ 89/ $25 
FMS-80 ............. $649/ $45 
dBASE II DBMS . . .. $629/ $35 
Condor DBMS . . ..... $599/ $30 
Vu lcan DBMS . . .. $469/ $30 
T. I. M. DBMSt . . .. $329/ $35 
CBS . . $369/ $45 
Whatsit? . . ... . $149/ $25 
Vsort I. . $ 159/ $25 

0/ MicroStat .. . . .. $224/ $15 
String/ 80 . . . $ 84/ $ 20 

0/ Vedil. .... $ 99/ $15 
Postmaster ........... $149/ $20 

0/ WordSearch . . $179/ $25 
0/ SpeliGuard . . $269/ $25 

Spell B inder . . . .. $349/ $45 
Magic Wand . . $299/ $45 
Electric Pencil II ... Iess 15% 
CPAids . . Iess 12% 

APPLE II 
MICROSOFT 
Softcard (CP/ M) . . .. $292 
Other . Call 
PERSONAL SOFTWARE 
Visica l c~ .. . $122 
CCA Data Mgr . $ 84 
Desktop/ Plan . . ..... $ 84 
PEACHTREE' lIt 
Genera l Ledger ...... $224 / $40 
Acct Receivable ...... $224/ $40 
Acct Payable . . ... $224 / $40 
Payroll . . . .... $224/ $40 
Invento ry . . .. $224/ $40 
MUSE 
Super-Text II . . . $127 
Other disk software . less 10% 
STC (Software Tech.) MICRO-AP 

Selector III-C2jf 
Se lector IV#. 

. $269/ $20 0/ 6';~~ ~ime & Bill ing . $ I~:; 15% 
. ... $469/ $35 

0/ S-Basic. ... $269/ $25 "OTHER GOODIES" 
0/ Data Factory . . .. $ 84 

Whatsi t? . . . $ 129 
0/ Creator . . . $229 
0/ LedgerPl us 

(GL A/ R & A/ P) ..... $549 

TR5-80 MODEL II 
CP/ M 2.2 (P& T) ... $159/ $35 
Electric Pencil II .. . ... Iess 15% 

NORTHSTAR 
0/ NorthWord . . ... $299 

0/ ~~~c~~~~':: ..... $ 84 / $1 0 -:. ~f~1 tJ:~:g:: . m~ 
0/ WorkSheet. . . . $124/ $20 0/ General Ledger . $749 

WHITESMITHS 
"C" Compiler* .. . .. .. $600/ $30 
Pascal (i nc l "C")* ..... $750/ $45 
EIDOS SYSTEMS 
Kiss. . ... $299/ $25 
K-Basic . . $529/$50 
ORGANIC SOFTWARE 
TextWriter III. ........ $1 11/ $20 

0/ DateBook . . . ..... $269/ $25 

"OTHER GOODIES" 0/ Acct Receivable . . . $449 
Tiny "C" . $ 89/ $50 0/ Acct Payable . $449 

* - SI)(!Clil l Bonus With ornQr t - ReQU ires mlcr050l1 BAS IC " - Supplied ,n source code 11 - ReqUITes CBASIC·2 1 ~ I- Mlgs TrariCn1('II k 

ORDERS ONLY-CALL TOLL FREE VI SA· MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 

Overseas-add $10 plus addit ional postage ' Add $2 .50 postage and handl ing per each item · California 
residents add 6% sales tax · A llow 2 weeks on checks . C.O.D. ok • Prices subject to change without notice 
All items subject to availabil ity • 

THE DISCOUNT SOFTWARE GROUP 
1610 Argy le Ave., Bldg . 102 • Los An geles. CA 90028· (213) 666-7677 
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if different video-display hardware is 
used. 

Also, there are five interrupt­
service routines . Four of these 
routines are directly connected to a 
hardware interrupt. For example, IN­
PUT is called whenever the host sends 
a byte of data, and OUTPUT is called 
whenever the host receives a byte. 
XERR is called either by a non­
maskable interrupt (which signifies a 
fatal error in the hardware or in a 
user-supplied subroutine) or by any 
other routine capable of detecting an 
error. XERR then provides a debug­
ging capability to the host and allows 
examination of memory or registers. 
Finally, FRAME is connected to the 
frame interrupt. 

Whenever the video-display 
generator grants the bus to the 
microprocessor, an interrupt signal is 
generated on PIa (peripheral in­
put/output) port O. This interrupt 
allows a process to synchronize with 
the frame rate, since the interrupt 
occurs at the end of each frame. 
FRAME maintains a frame count, but 
also calls a routine, called NULL, 
located in programmable memory_ If 
you desire to execute a routine at the 
frame rate, perhaps to perform some 
calculation for a game, simply load 
(via LSUB) a routine at NULL, and 
the software will call the routine at 
the start of every frame. 

There isn't sufficient room to 
describe all of the features of this soft­
ware. The source listing has many 
comments and provides a preamble 
to each routine describing the routine 
name, who calls it and whom it calls, 
a description, the registers affected, 
and the structures affected. Com­
ments are also provided for every line 
of execulable code; and there actually 
are more comments than code. The 
remainder of this discussion will 
cover some of the major structures 
and algorithms implemented in the 
Micrograph software. 

Software Structures 
As we mentioned in Part 1 of this 

article, there are two important 
abstractions that must be im­
plemented in the Micrograph soft­
ware. Abstractions denotes that the 
software appears as one thing to the 
user, while hiding the actual im­
plementation. In this case, the 
abstractions allow the user to deal 
with manipulating images, rather 
than dealing with the bits and pieces 
of the frame buffer itself. 

Text continued on page 266 



"GET A HEAD START 
ON TOMORROW WITH THE 
SOFTWARE THAT'S GOING PLACES. 
THE UCSDp-SYSTEM~" 

JULIE ERWIN, Director of Marketing, SofTech Microsystems 

UCSD p-Systern and UCSD Pascal m-e tmde'l11arllS of the R egents of the University of Call/ornia_ 
LSf-11 is a tmdemark of Digital Equipment Corp_ 

Circle 172 on inquiry card. 

O
ur microcomputer software 
system's going places for 
good reasons: 
We're constantly expanding 

and developing it. We started with 
UCSD Pascal,TM added FORTRAN, 
and we'll be introducing more in 
the months ahead. 

We offer a total development 
and execution environment, from 
operating system and cross assemblers 
to screen editor. 

We run on most major micro­
processors today: 280, 8080, 
8085, 6502, 6800, 6809, 9900 and 
LSI-l1;M And because the UCSD 
p-System's portable, you can be sure 
that what you invest in software 
today is a good investment in tomorrow. 

We're going places and 
gaining in popularity with microcom­
puter manufacturers, applications 
developers, and demanding end users. 
Get a head start on tomorrow by 
working with a company that knows 
how to develop professional 
quality software, and that's committed 
to delivering it. 

Our system's available for 
distribution licensing orfor single-copy 
sales. With Pascal, it costs $350 .. . 
with FORTRAN, $400 ... and with both 
languages, $550. Documentation 
sets are $50. Phone orders are welcome, 
and Visa and Master Card orders 
are accepted. Write or call for 
more details. 

~CQ)~~~D=O 
m.eROSYSTemS 
A SUBS'D'A~Y OF SOFTECH 

9494 Black Mountain Road, San Diego, 
CA 92126. (714) 578-6105 
TWIX: 910-335-1594 
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88 
Figure 1: Hierarchy of subroutine calling in the Micrograph display-control program. The graphics primitives described in Part 1 are 
represented by the subroutines in the long horizontal row; all are called by the routine PRIMA T through an indirect process . Th e 
graphics-primitive routines may then call other routines, shown in the vertical column. The five routines shown in the horizontal row 
at the bottom are called by processor interrupts. Execution of a subroutine-return instruction causes control to branch to the routine 
EXEC. 
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DG: Realizing the Hs"' s Potential 
For the Engineer; Businessman; and Serious Hobbyist. 

NEW! DG-64D5 Now Available 
Uses Single 5 Volt Supply DYNAMIC RAMS. 
Like our DG-64D, asynchronous refresh 
maintains memory contents during extended 
wait states. Call for additional information. 

Powerful, Bank Selectable 
64K RAM 
Our high capacity, low power DG-64D 64K 
RAM allows more efficient utilization of space, 
freeing your motherboard for peripheral 
interfacing. 

Now 4MHz Operation 
The OG-AOP4 allows for operation of the 
OG-80 CPU at 4MHz while maintaining 
compatibility with the H17 Disk System. 
Execution time of CPU intensive programs is 
reduced to half even before utilizing the 
enhanced Z80 instruction set. 

Now Use Standard CP/M® 
Software 
OG 's system enhancements provide for RAM 
in Low Memory allowing the use of the widely 
accepted STANDARD CP/M. 

Now Operation in Powerful 
Z80(R) Code 
Our OG-80 Z80 R based CPU opens a new 
world of more powerful AND efficient 
languages and software. 

Increased Flexibility With New 
Monitor 
OG's FP8 monitor allows front panel debugging 
of 8080 AND Z80 machine language programs 
in either hexadecimal or octal format. Maintains 
all PAM-8 R entry points and features, All 
register sets available, 

The DG system enhancements for the Heath H8 computer are definitely a 
step above in price, performance, and factory support. 

THE DG-80 ZILOG Z80®SASED CPU - $249.00 (Documentation Only $25.00) 
FEATURES: states for any or all 8K blocks of memory. All Z80 ROM / EPROM, RAM. Includes many advanced features 
• Compatible with Heath' H8 hardware and software interrupt response modes avai lable • Interrupt Acknow- for future expansion • Assembled , tested and guaran-
• Z80 CPU - Enhanced instruction set. Provisions for ledge and Dynamic Memory Refresh signals available on teed. Extensive operations manual and Z80 PR OGRAM­
up to 8K ROM / EPROM and /or 4K RAM • Jump-On-Re- bus . Frequently selected options by DIP switch or sol- MING MANUAL 
set to any 1 K boundary . DIP switch selectable wait derless jumper. Machined contact gold sockets for 90 DAY WARRANTY 

NEW! 5 VOLT ONLY VERSION 64K RAM-DG-64D5 refresh which maintains memory contents 
during extended wait states. 4 MHz opera­
tion with no wait states required. Low 
power consumption-less than 8 watts 
• Assembled , tested , & burned-in. 90 
DAY WARRANTY . 64K-S529 .00: 48K­
$48000; 32K-S431 .00: 16K-$382.00: 
¢K-$333 .00; Documentation Only - $15.00 

OG-640 
BEST RAM EVER 
AVAILABLE FOR 

THE H8. 

Uses Single Supply 5 Volt Dynamic RAMS , Call for further information , 
FEATURES: 
• Up to 64K bytes capacity Dynamic RAM 
• Hardware bank selectable in 8K incre­
ments • Software bank selectable in 16K 
increments through I/O port. On-board 
bank select/CPU ROM disable port , address-

able to any of 256 I/O addresses . Up to 8 
boards controllable through one I/O port 
(allows page mode operation) • On-board 
transparent refresh for 8080 or Z80 
microprocessor backed up by asynchronous 

DG-FP8 _ $69.95 Monitor /Utility package for DG-80CPU provides 16K CHIP SETS $49.00 
functions of PAM-8 as well as the following : (8-4 11 6 Type Dynamic RAMS) for DG- 32D , DG -64D ,Apple ' , TRS-80 ' . 

• Split Octal or Hexidecimal Entry and Dis- registers. Supports STANDARD CP /M H88/ 89 ', and Pet · 
play • Z80 monitor features such as dis- provided by D-G as well as HDOS • Pro-
play alternate register sets, display index vides firmware support for DG-ADP4 , 4 MHz DG-CM D1 - $29.95 
registers , • " Shorthand" display of mem- hardware. Includes single step features ROM disable port for use with the tion with the DG-80 CPU and the DG-FP8 
ory contents pointed to by general purpose Heath" H8 computer. Addressable to hardware/firmware package (NOT RE-
Documentation Only - $15,00 (Source Listing Not Included) , any of 2561/0 ports . Allows the use of a aUIRED FOR SYSTEMS UTI LIZING THE 

t-----.....;.....;-.....;---....;;.---...;...--------I full 64K of RAM when used in conjunc- DG-64D MEMORY BOARD) 

DG-ADP4 - $19.95 
Plug-in hardware modifi cation to allow operation of the Heath' H17 disk system with the 
OG-80 at 4 MHz. Requires the use of the DG-FP8 firmware package . 

STANDARD CP/M Ver 2.2 $130.00 

DG-FPS/DG-ADP4 - TOGETHER - $79.95 
Save on Combination Purchase - Reg . $89.90 

DG-32D - 32K - $339.00 -16K - $287.00 , 
-,8K - $235.00 - DOCUMENTATION $12.00 

CPIM IS a registered trademark 01 Digital Research at Pacif ic Grove, Californ'a. Healh. HDOS. HB, HBB/B9 & PAMB are regislered trademarks of the Heath Company. ZBO is a registered trademark of Zilog 
Corp . PET IS a reg istered trademark 01 Commodore. Apple is a registered trademark of Apple Computer. TRS-BO is a registered trademark of TANDY Corp. 

[J ~ ELECTRONIC 
-1::1 DEVELOPMENTS CO. 

Circle 173 on Inquiry card. 

Ordering Information: Products listed avai lable lrom DG Electronic 
Developments Co .. P.O. Box 1 t24. tB27 South Armstron . Denison. Tx. 
75020. Check. Money Order, VISA or Master Charge accepted . Phone 
orders (charge only) ca ll (214)465-7805. No COo ·s. Freight prepaid . 
Allow 3 weeks lor personal checks to clear . Texas residents add 5%. 
Foreign orders add 30%. Prices subiect to change without notice. 

BYTE January 1981 265 



ANADEX 

630 
The Diablo Model 630 Is a reliable, high quality. lull· 
character senal printer lor anyone who Is seeking supertor 
print quality at a low cost. This Is the IIrst Diablo printer to 
otter complete Interchangeability between metal and 
plastic print wheels. And the sophisticated and discerning 
user does not sacrtiice print quality to obtain this versatility. 
Every aspect 01 the Diablo 630 design has been locused on 
maintaining oulstandlng print quality. Terminals also 
have sell·test. extensive Internal diagnostics and 
automatlc bidirectional printing. 

$1,999.00 
Adjustable Forms Tractor - $200.00 

DP·950019501 
the Anadex Models Dp·9500 and Dp·9501 Alphanumeric 
Line Printers are designed tor all printer applications, 
including those requiring high density graphics. Standard 
leatures Include three standard interlaces (RS 232C, Cen· 
tronlcs Parallel, and Current Loop), software selectable 
print sizes including compressed and expanded print, 
heavy·duty nine· wire printhead (permits true underlining 
and descending lower case letters), and tast bi·directlonal 
printing. The model 9501 otters slightly higher graphics 
resolution and a slightly slower print speed than the model 
9500. 

$1,399.00 

PRINTERS ' C.R.T.'s TELEPRINTERS 

ANADEX 
DP9000 

T.I. 
810/2 

DIABLO 
1640RO 
1650RO 

$1299 

$1599 

$2525 
$2675 

TeleVldeo DEC 
912C $ 725 LA 34 

LA34AA 
$ 969 
$1099 920C $ 795 

950 $ 995 TELETYPE 
SOROC 43 

DIABLO 

$ 999 
IQ 120 $ 689 
IQ140 $1099 

1640KSR 
1650KSR 

$2830 
$2940 

TEC 5U 
This state·ot·the art, mlcroprocessor·controlled terminal 
otters many advantages over older, dumber video display 
units. Standard leatures Include live video attributes, 
conversational or block·mode communicatIons. sell· test, 
and an 80 column by 25 line upper/ lower case display. 
The Sills built by TEC, the nations oldest Independent video 
terrrunal manuJacturer. 

Price good through February 28, 1981. - $599.00 

MICAOMAIL • BOX 3297 • SANTA ANA, CA 92703 
(714) 731-4338 

To Order, Send check to MlCROMAIL. P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks 
require Iwo weeks 10 c lear. Visa / MaslerCard accepled. C.O.D. requires a 15% deposit. Handling, Add 3% 10 
orders less Ihan 5750.2% 10 orders 5751· 52.000.1% 10 orders over 52.000 NOTE. Handling charges are waiv· 
ed on orders p re·paid in advance b y check. Shipping, We ship FREIGHT COLLECT via UPS or Molar Freight. 
Air and Express d elivery is available. 
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Mnemonic 

GDR 0 
GDR 1 
GDR 2 
GDR 3 
GDR 4 
GDR 5 
GDR 6 
GDR 7 
GDR 8 
GDR 9 
GDR10 
GDR 11 
GDR12 
GDR13 
GDR14 
GDR15 

Name 

x 
y 
Primary color 
Secondary color 
Frame count 
Vector mode 
Viewport 0 left X 
Viewport 0 left Y 
Viewport 0 right X 
Viewport 0 right Y 
Viewport 1 left X 
Viewport 1 left Y 
Viewport 1 right X 
Viewport 1 right Y 
Display format 
Status 

Table 2: Functions of the sixteen 
graphics-display registers at" 
Micrograph, 

Text continued from page 262: 

One of the more important abstrac­
tions is the structure of the frame 
buffer appearing to be a Cartesian 
plane. In Micrograph, the user sees 
the system as a 256 by 256 pixel by 
256 color display, which is physically 
and internally truncated to a lower 
resolution (eg: 64 by 64 pixels with 
four colors, 128 by 128 pixels with 
four colors, or 256 by 192 pixels with 
two colors). In reality, the frame buf­
fer cannot be physically accessed us­
ing these same coordinates. Instead, 
the Micrograph firmware does the 
translation through the routine PIXEL 
from the Cartesian coordinates to the 
physical frame buffer. 

Figure 2 shows the structure the 
system implements for the three 
resolutions available through 
Micrograph. Actually, all the 
6847-supported resolutions are possi­
ble: the software, however, directly 
supports only three. The figure also 
indicates a border in which no in­
dividual pixels may be accessed. 

The other critical structure that 
Micrograph must implement is the 
graphics-display register set. As Parts 
1 and 2 explained, the graphics­
display registers define system-global 
parameters, such as line type (eg: 
solid, dashed, small, or fat), current 
color, viewport coordinates, and so 
on. In Micrograph, there are sixteen 
graphics-display registers, whose 
functions are summarized in table 2. 
Remember that these registers may be 
directly accessed through the instruc­
tions LREG and RREG and that they 
effect the execution of most of the 
other instructions. 

There are a few other abstractions 
implemented by the Micrograph soft-



Cromemeo 
nco r p 0 rat ed 

Tomorrow's Computers Today 

(~tIltft.·· EXECUTIVE BUSINESS SYSTEMS) 

• WE ARE PROUD to be an AUTHORIZED CROMEMCO DEALER 
• CROMEMCO stands for quality, reliability and obsolescence insurance 

• CROMEMCO is widely recognized as a microcomputer industry leader 

• CROMEMCO provides strong support for their dealers and end-users 

• THE BOTTOM LINE - it's what you buy AND where you buy it ... WE CARE! 

.... . SEARCHING FOR SOFTWARE SOLUTIONS? ..... 
We are excited to announce our new GENERAL LEDGER, the first in a series of integrated accounting packages 
developed by EXECUTIVE BUSINESS SYSTEMS, schedul ed for availability early in 1981. 

These modules are written in Cromemco 32K STRUCTU R ED BASIC and designed to take advantage of the many 
powerful features of the new Cromemco CROMIX Operating System. ' 

To follow in the series are Accounts Receivable, Accounts Payable, Order Entry/I nventory Management and Payroll. 

A powerful solution at just $995.00 per package. Dealerships available . 

. . . . . CURIOUS ABOUT CROMIX? ..... 
This new Cromemco multi-user, multi-tasking operating system is a high-speed, high-performance system which sets 
a new standard of performance for microcomputer systems. It has many capabilities found only in large mainframe 
operating systems. 

The system supports a new set of Cromix calls as well as COOS calls so that programs that use COOS can execute 
under the Cromix system . 

Cromix supports hierarchial directories and a disk address space of one gigabyte. Maximum file size is limited only 
by the available disk capacity. Among the many advanced featu res are the tree directory structu re and spooling. 

All this and more for only $295.00 

EAGER TO FIND AN EXPERT EXPORTER? 
We welcome international orders. Please call, write, TWX or cable for our international ordering and shipping infor­
mation, or for Pro Forma invoices for the products of your choice . 

As a member of a non-profit air freight shipper's association we can offer most attractive rates and excellent "follow­
through" service to either domestic or international consignees. 

At EBS all orders, whether large or small, receive prompt, courteous service. 

O.E.M. inquiries welcome. 

WE INVITE YOU TO VISIT OUR NEW EXPANDED SHOWROOM AND SEE CROMEMCO 
SYSTEMS ON . DISPLAY DEMONSTRATING BUSINESS APPLICATIONS AND THE NEW 
HIGH RESOLUTION COLOR GRAPHICS. ENJOY A CUP OF COFFEE AS YOU BROWSE IN 
OUR READING ROOM ... . . CROMEMCO TECHNICAL MANUALS AVAILABLE. 

I VISA'. J 
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20453 East Valley Boulevard, Walnut, California 91789 
(714) 594-5736 

TWX: 9105813809 Cable: EXECBUSSYS 
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The COMM·80 is the only interface you 
need to turn your TRS·80 Level I or II 
into a timesharing terminal with provi· 
sions for a printer . The COMM·80 
combines the most used features of the 
RS expansion interface in a low cost 
unit containing a built·in RS·232·C inter· 
face (50· 19,200 baud software select· 
able), a full 8 bit parallel port (34 pin 
edge card Centronics compatible) and a 
TRS·BUS connector for future. expansion. 
Up to 16 units can be chained together 
and addressed separately. Interface 
your TRS·80 to all standard RS·232·C de· 
vices including modems, CRT Terminals, 
printers and other computers . Smart 
terminal software 
(will run in 4K) 
is included at no 
extra cost. 

Assembled and tested. .. $179.95 
Includes case, power supply, ribbon 
cable, parallel printer port, serial 
port and TRS·SUS connector plus 
smart terminal software (please specify 
Level I or Ill. 
NY resi dents add 7% sates tax. 

As featured in: 
"I/O Expansion for the TRS-80" 

BYTE, June 1980 

To order call (516) 374·6793 
Dr write: The MicroMint Inc. 

917 Midway 
Woodmere, NY 11598 
Dealer inquiries invited. 

TRS-SO is Irademark of Tandy Corp. 

THE INTERFACE CONNECTION 
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(0,0) 

(255,255) 

t 
(0 ,0 ) - (0,0) 

USER SPACE 

(0,0) 

64 X 64 X4 

128X128X4 

256X192X1 

BORDER 

(63,63) 

( 127,127) 

(255,191 ) 

Figure 2: Pixel mapping structure of Micrograph firmware. 

ware worthy of mention and mostly 
relating to display-list subroutine 
implementation, as shown in figure 3. 
For user-called microcomputer 
machine-language subroutines (ac­
cessed through CALLS), the 
microcomputer stack is used to han­
dle subroutine nesting, A similar 
structure must be implemented for 
the graphics-primitive subroutines, 
as the figure indicates. In this case, a 
second stack is maintained and is 
pointed to by a base-register offset by 
another byte (GPC). This stack holds 
the nested graphics-subroutine 
names, not addresses. Another byte 
(SPTR) holds the current subroutine 
name . 

To find the actual entry point of a 
subroutine, two more tables are used 
(SLINK, the subroutine address in 
memory, and SLaNG, the sub­
routine length). To access the actual 

address or length of a subroutine, 
SPTR is added to the table base for 
indexing the appropriate data. 
SLaNG directly provides the 
subroutine length with a maximum of 
256 bytes. The value in SLINK is 
added to SOFF, the subroutine offset, 
to point to the next instruction in the 
current subroutine. 

Major Algorithms 
The implementation of the 

Micrograph instruction set is relative­
ly straightforward. However, there 
are a number of algorithms buried in 
the software that you should be 
aware of, including the algorithm for 
the routine PIXEL, the scan-line con­
version routine, and the clipping 
routine. Since these routines are 
utilities used by several of the 
command-processing subroutines, 
they will be discussed first, followed 



TOLL FREE 
ORDER LINES 

INFORMATION LINE 
(714) 549-7373 

(800) 854-0523 
(Outside California) 

(800) 432-7066 
(Within California) 

YOUR COMPUTER PROFESSIONALS 

rhO- HEWLETT 
~e. PACKARD 

Headquarters 

HP-S5 

A STANDARD FOR PROFESSIONALS, 

Hp·67 .. . . ... . 299.95 
HP·97 . ..... . . 584.95 
HP·33C NEW ... 89.95 
Hp·34C NEW . . . 124.95 
HP·38C NEW . .. 124.95 
Hp·32E . . ... . .. 54.95 
Hp·33E .. . . . . .. 73.95 
HP·37E ........ 59.95 
Hp·38E ... 104.95 
Hp·41 C NEW. . .. CALL 
HP·85 NEW. . . .. CALL 

Complete Enhancemen ts, 

INNOVATIONS FROM TEXAS INSTRUMENTS 

NOW: the TI 99/4 4P""" ~ , ~,.;-
Home Computer C~;;~~~~ 

You can begin using the TI home ~ 
computer in minutes. You simply ~J:I"'~·.n.Matll 
snap in one of Tl 's Solid State 
Software 
Command 
Modules. 

CONSOLE 
ONLY TEXAS INSTRUMENTS 

TI ·30SP . 17.95 
TI ·35SP NEW. . 24.95 
Bus. Anal. I ..... 21.95 
BA II Exec . NEW .. 44.95 
Bus. Card ...... 39.95 
Inves t. Anal. NEW . 49.95 
T I·55 .... 34.95 

INCORPORATED 

TI ·57 ......... 54 .95 
TI ·5100 .... ..... 39.95 
TI·5015. . .... 64.95 
TI ·5040 ..... ... . 89.95 
TI·5135 NEW . 79.95 
TI·514 2 NEW .... 124.95 
TI·808·41 NEW. . 62.95 
TI ·58C .... 104.95 

H 59 ... 209.95 
PC·lOOC . 169.95 
TI ·S8/59 librar ies .. . 35.00 
Speak & Spell 59.95 
Speak & Read NEW . CALL 
Speak & Math NEW . CALL 
Lang. Tutor NEW ... 169.95 

. WE WILL MEET OR BEAT ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS THE MERCHANDISE IN STOCK I VIs.! ] All units shipped in origina l factory cartons with accessories according to manufacturers specification. Visa. Mastercard. $ order, Pers . • Ck. (14 wrkg. days 10 c lead, COD accepted. Min . 54.95 for shipping in U.S .A . AIR on Reqst. CA res. add 6% sales Tx. All Mdse. 
subject to avai labi lity; prices subject to change. Send orders to Dep t . WRITE OR CALL FOR FREE CATALOG. 

: = I 
_C!~D~emput(!r 

COMPLETE BUSINESS , ~DUCAT(ONAL 
II< GAME SOFTWARE AVAILABLE . 

• 

~ (1.te.LLi~ 
." . ~-~ Loice.tr­
I I I ' --\...fI. 
, I ' NOW AVA ILAB LE: 

DDS 3.3 
~'"-' ~ APPLE PILOT 

. ~' APPLE FORTRAN 

I~· ~ ... ~. ~I a.1 
I SILENTYPE PRI~TER 

G~~t GRAHICS TABLE T vit'il EXT END ED WR NTY . 

l~JJ1S" J 

COMPUT/QUE IS AN AUTHORIZED LEVEL 1 SERVICE CEN TER 

ATARI. 800 (16K) . 899.95 

ATARI 810 Disc Dri ve . .. 559.95 
ATARI820 40-Column Pr in te r _ ....... _. ___ . 479.95 
PLUS Compl ete En tertainment & Educa tional Software 

)I~ 
ATARI 

~"'I!Irs;~Irs;l-r~Fnn IV/'l~1nl.I.IW TIMER NEW ........ ..... 59.95 
~t:lLil JlaJ JI U;; 111111 Itll IIl!J)I'Im CONTROLLER COMMAND. 33.95 

"-------" MRTT~L ~U!:l:1l\Dru~ ' Intelli'ision ... 249.95 

I':: CHESS CHALLENGER. .. . . . ....... 99.95 
.."" SENSORY CHESS CHALLENGER NEW .. . . 129.95 

~ _ 6200 NEW EXECUTI V E ........ 99.95 
~ 5813 NEW SCI PROGRAMMA8LE. 34 .95 

SHARP ~ ~g~ ~~~ ~f~ ~g~ANUMERIC. ~~:~~ 
7000 NEW MEMO WR ITER 12495 

, CASIO. ~;::~,~~~:,~~omoo,:::; 
C·80 CALCULATOR WATCH . .. 49.95 

CODE-A-PHONE 1750 NEW .. . .269.95 
1000 . . 109.95 

ALSO : CANON, TOSHJBA, NSC, SEIKO, MATTEL, PEARLCORDER, 
ITT, GTE AND MANY OTHERS. ALL AT ' GREAT PRICES!!! 

WE PROVIDE SOLUTIONS 

t 
NEWPORT BEACH/COSTA MESA TOR RANCE /LAWNDA LE 

I 
TARZANA 

3211 S. Harbor Blvd. 16611 Hawthorne Blvd . 18665 Ventura Blvd . 
Santa Ana , CA 92706 Lawnd ale Tarzana 

(714) 549·7373 (213) 370-5795 (213) 705-7507 

WEST LOS ANGELES 

I 
PASADENA BREA I WILSHIRE CENTER 

11986 Wilshire Blvd. 260 S. Lak e Ave . 1080 E. Imper ial Hwy. 3285 Wilshire Blvd . 
Los Angeles Pasadena Brea Los Angeles 

(213) 820-0423 (213) ~ 795·3007 (714) 990·6600 (213) 385-7777 

o PROFESSIONAL DISCOUNTS 
Circle 177 on inquiry card. BYTE January 1981 269 



Figure 3: Micrograph display-list 
subroutines. Figure 3a shows the stack 
used for nested user-called subroutines. 
Figure 3b shows the scheme used for keep­
ing track of nested graphics subroutines. 

by some details on the command (ie: 
instruction) processing itself. Even if 
you don't plan to build a complete 
version of Micrograph, or if you have 
an existing graphics system, the 
following algorithms may easily be 
used to implement some important 
graphics-processing functions. 

The routine PIXEL is the only 
routine that directly accesses the 
frame buffer: all other routines 
operate in the abstraction of the 
Cartesian plane. Hence, PIXEL must 
provide the mapping between these 
two frames of reference. Remember 
that the frame buffer is actually a 
block of memory up to 6 K bytes 
long. As figure 4 indicates, this block 
of memory is mapped directly to the 
display by the video-display 
generator. Since Micrograph sup­
ports three different formats, this 
mapping is not necessarily constant. 
Figures Sa, Sb, and Sc describe this 
transformation for each display 
resolution. These are essentially bit­
manipulation operations, and be­
cause they are very similar, it will suf­
fice to discuss one in detail, the 128 
by 128 pixel (four-color) resolution 
in figure Sb. 

PIXEL starts with clipped X and Y 
coordinates and, through the given 
bit manipulations with some moving, 
complementing, and shifting, forms a 
16-bit offset from the start of the 
refresh memory. This offset is added 
to the start of the frame-buffer 
memory, which then points to a par­
ticular byte in the refresh memory. 
Since, in this case, there are four pix-
els packed in 1 byte, bits 3 and 4 of 
the clipped X value are used to point 
to one particular pixel. Since PIXEL 
sets or reads the color-value bits that 
correspond to the pixel. we must also 
match the byte representing the se-
lected color to the pixel data. In this 
case we actually truncate the selected 
color and use only the top 2 bits as 
significant, which equates to four 
possible colors. Thus, there's a poten-
tial of 256 possible colors, if the hard­
ware will support it. 

Recall the description of a viewport 
in Part 1: a rectangular block that is 
part of (or the entire) display screen. 
Therefore, you can clip (ie: make in-

oj 

GRAPHICS SUBROUTINE STACK 

0-0- 1 

~'-----' 

L 
SPTR 

I~ 
'----' / 

H 

bJ 

Y 

II I 
T N 

START OF REFRESH MEMORY 

SLONG 

o 
D 

1=========:;===========::~255' 255) 

(0,0 ) 

-x END OF REFRE SH MEMORY 

Text continued on page 274 Figure 4: Mapping of picture elements to the video display . 
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TOGETHER AT LAST 
SSS FORTRAN & RATFOR are the critic's choice! 

The SSS FORTRAN compiler is fast. efficient. and complete (full 1966 ANSI 
standard with extensions) The RATFOR compiler compi les into FORTRAN allowing 
the user to write structured code while retaining the benefits of FORTRAN. 
Together they form an incredible teaml 

SSS FORTRAN Specifics 
SSS FORTRAN makes full FORTRAN IV available to microcomputers. SSS 

FORTRAN meets and exceeds the ANSI 1966 FORTRAN standard. The compiler 
supports many advanced features not found in less complete implementations. 
including: complex arithmetic. character variables. and functions. SSS FORTRAN 
will compi le up to 600 lines per minutel Recursive subroutines with static 
variables are supported ROMabie " .COM" files may be generated 

FEATURES 
Code generation: ROMabie ".COM" files or intermediate code files (saves disk 

space). External routines may be called. 
Data types: Byte. integer. real. double preCision . complex. logical . charac­

ter and varying length strings. 
Operations: All standard operations plus string comparisons. assignments. 

and .XOR. 
Constants: Hexadecimal, deCimal , and character literals with features to 

imbed control characters. 
Statements: ANSI 1966 standard with multiple statement lines. state­

ments may end with a . :' 
Controls: Map. List. and Symbol table output options 
I/ O Read. Write. Append, Rewind. Close, Delete. Rename. Search. 

sequencial and Random 110 on disk files . Supports all CP/ M 
devices. The User can add device handlers to use custom I/ O 
devices. 

Errors: Over 200 distinct compi ler error messages. precision and 
illegal inst ruct ion warnings during execution. 

Interrupts: FORTRAN programs may be interrupted at any time: the stack 
pointer is always preserved 

Circle 178 on Inquiry card . 

SSS RATFOR 
RATFOR is a preprocessor that compiles to SSS FORTRAN.SSS 
RATFOR allows the use of contemporary loop control and struc­
tured programing techinques SSS RATFOR is similar to FORTRAN 
'77 in that it supports such things as 
REPEAT ... UNTIL WHILE IF ... THEN ... ELSE 
Begin End Brackets Macro Defines 

SSS RATFOR is supplied with source code. The source code 
is distributed in both RATFOR and SSS FORTRAN. Not only does 
this prevent obsolescence, but allows the user to add enhance­
ments as desired. 

System Requirements & Prices 
SSS FORTRAN requires a 32k CP/ M system Z8D only. 
SSS FORTRAN with RATFOR $325.00 
SSS FORTRAN alone $250.00 
RATFOR alone: $100.00 
(Sold only with valid SSS FORTRAN license) 

CP 1M Formats: 8" soft sectored. 5" Northstar . 5" Micropolis Mod II. 
Vector MZ. Superbrain DO / DO 

All Orders and General Information: ~ 
SUPERSOFT ASSOCIATES ..... 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 lei 
(217) 359-2112 
Techn ical Hot Line: (217) 359-2691 
(answered only when technician is available) 

SuperSoft 

' CP/ M REGISTERED TRADE MAR' DIGITAL RESEARCH 

SSS FORTRAN is the copyright 01 
Small Systems Services. Urbana. Illinois 

First in Software Technology 
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APPLEllOR 
APPLEHPLUS 

. ~ " , ~ , " , } ,- . .. 
" . . " . ' ' 

Shipped direct to you! 

589900 
(Plus Shipping) 

We have orchard fresh Apple 
products ready to ship. Im­
mediate delivery with cashiers 
check. Orders with personal 
checks shipped after bank 
clearance. COD's require ship­
ping charges be paid in advance. 

16K UNITS ........ $ 899 
64K (16K in slot) ...... . 
....................... $1250 
Apple Disk Drive $ 550 
Pascal Language Card 

$450 
Above plus $20 shipping charge. 
IMPORTANT -No shipments made with­
in the state of Illinois. 

Enclosed $ _______ _ 

For ______ __ Via U.P.S. 

Ship to: ____ __ --;-__ 

Name ______ ___ _ 

Ad d r e ss ,-:-;-;:::-;::-:::---::c----.,--;-:--;----::::-:-:-­
I No P.O . Boxes - Street Address Onl YI 

City _________ _ 

L:tate Zip - . -----_ .. 
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Figure 5: Variations in pixel mapping among the three available resolutions and for­
mats. Figure 5a represents the X, Y to memory mapping for a 64 by 64 pixel by 4 color 
display format. Figures 5b and 5c represent mapping for 128 by 128 pixel by 4 color and 
256 by 192 pixel by 2 color formats , respectively. 



exatron 
Stringy Aoppy 

Systems 
For the TRS-BO Mod 1,111,& 

The New Color Computer 

STARTER KIT INCLUDES 
• Stringy Floppy 
• 10 Blank Wafers 
• E.S.F.Monitor Pgm. 
• Data I/O Program 
• Tutorial Demo Program 
• 2 for 1 Bus Connector 
• General Purpose Data Base 

Manager Program 
• Complete Manual 
• Free 1 Year Subscription to 

80·U .S. Journal* 

ALL OF THE ABOVE FOR ONLY 
$299.50 

. Free information Package from 
EXATRON 

CALL OUR TOLL FREE 
NUMBER TODAY! 

800-538-8559 
181 Commercial Avenue, Sunnyvale, CA 94086 

·80-U.S.Journal is the the New Communication Channel 
for EXATRON. 

Gexatron 
excellence in electronics 
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8t::U 
THE TRS-80 USERS JOURNAL 

We have a whole NEW look! 

• More Features! 
• More Pages! 
• Business Coverage! 
• More Programs! 
• Slick, Color 

AND 

80-U.S. now carries an exclusive 
section for the Exatron Stringy 
Floppy User! 

SPECIAL 

To New Subscribers! One Year (6 
issues) of the 80-U.S. Journal for 
just $9.95! 

(That's almost 50% off the regular 
newsstand price) 

This offer is limited, order 
your reduced price sub­
scription TO DAY! 

TRS-80 Trademark of Tandy Co. 

....... .. ......... ,11 ........ . ....... ,11 ...... . ...... 11 ... . ........ . ........ 1 .............. 1111111111 . 

Send to: 
SO-U.S.Journal 

3838 South Warner Street 
Tacoma, WA 98409 

Sign me up I can't resist at $9.95! 

D Check D Money Order D M/ C or Visa 

:
~:. Card Number ... ....... . . ... . . ... Exp Date .. . 

NAME ... ...... . .... . . . . . . .. . .. . ... .. .. . .. . 

• ADDRESS . .... ..... . . . ... . .... . . . . .. ... ... . 

~::.:: CITY . .. ..... .... ....... STATE ..... ZIP .... . 
Offer good only in the United States. 

....................... .. -.. __ " .e: 
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CPU's & 
SUPPORT 

CHIPS 

008A _ 6.95 
8005A _ 12.95 
AMD 2901 _ 13.95 
8205 _ 3 .95 
8216 _ 2.90 
8228 _ 4.50 
8251 - 6.95 
B2S9 -9.95 
8257 {AM95171 - 8.95 
Z8)A 51A - 8.95 

8275 
MC6845 
FO\79\ 

- 34.95 
_ 24.95 
- 34 .95 

UART's 
AVS· I013 - 3.75 
16029 - 3.95 
AY3.8500 - 1.95 
PTl482B - 3.25 

INTERFACE 
& DRIVERS 

1488 - 1.4{) 
1489 - 1.25 
8130 - 2.5() 
8131 - 2.5() 
883<l - 2 .5() 
8833 - 2.5() 
8834 - 2.00 
8837 - 2.00 
8838 - 2 .00 
8T3oo - 2.00 

RAM's 

2114L·3 - 4.50 
4116-3 - 4.95 
4116-2 -6.75 
21L02-3 - .99 
2102·4 .00 
MK4027-J - 3.50 
MK409&11 - 2.95 
TMS4045·25 - 6.50 
MS4050NL - 3.95 
2101-1 - 2.45 
21078/ 5200 - 3.50 
MM5270 - 3.45 
MK4008P - 1.95 

ROM's 

2708 - 6.95 
2716 _ 16.00 
2516 _ 18.00 
2532 - 49.00 
8223 - 3.95 
82S23 - 2.95 
825112 - 7.95 
825123 - 4.95 
825126 - 2.95 
825129 - 3.25 
825130 - 3.45 
825131 - 3.95 

AM9218C - 6.95 

PRINTED CIRCUIT BOARD 

4" x 6" DOUBLE SIDED 
EPOXY BOARD 1/16" thick 
$.60 ea .. . ..... . . 5/$2.60 

EPOXY GLASS VECTOR BOARD 

1/16" thick with '''0'' spacing 

4Y,' X 6'1>" .... . $1.95 
DATEl'S DAC.(J88C 

8 bit DAC - $9.95 

8" DISKETTES HARD SECTOR 
$1.75,10/$16.00 

74520 .40 
74530 .40 
74532 .40 

7451531.10 
745151 1.25 
745157 1.25 
745158 1.25 

C/MOS (DIODE CLAMPED) 

"'" - .35 om, - ." ... , - .35 74C74 - SO .., 
, :~ ... - .8l ... - ... 74C76 - ." ... - ... - .95 "'" - ." ,,,., - LJO 

«Xl' - ." "" - .35 .., - 1.75 ,,,as - 0.'" 

"'" - ." "'" - 2.25 "'" - ." """ - ." ... ." "35 - ." 4510 - "" 74C90 - .00 

"" - AS "'" - 0.00 4511 - .!l6 

'"'' .95 

"''' .35 "''' - .85 4514 - '''' 74C151 _ .." 

"''' .35 ..., - ,.., 4515 - '''' 74C157 - .." 

"''' - . '" .... - "" "" - 0.00 74C100- >20 

"''' - 0.20 "'" - ,,. 4518 - >20 
74C161 - 1.15 

"''' 0.00 ... , - ." .520 - 0.00 74CI63- 1.15 

"''' - ." """ - .. , "COO - ." 74CI66 - '''' "''' - 0.05 "'" - 1.10 74C02 - ." 74CI13- ' .JO 
"''' - .00 "'" - 1.10 '''''' - .'" 74C175 - >20 
"''' - ." "'" - 1.10 ''',. - .JO 
.". - 1.10 ... - ." 74Cl0 - n 74CI92- '.JO .. " 1.10 ... - ." 74C14 - >20 74C901 - .so - "C926- ' .95 

"'" - ,.., "''' - .35 "<20 - n 
..." - .JS "n - .35 "032 - .<5 

"''' - ." "'" - 0.00 74e13 - ." 
"" - .35 ",n - .35 

SPECIAL VALUES 

ALL 
7400 SERIES Ie's 

150/0 OFF LIST 

ALL 
REGULATORS 

20% OFF LIST 

SPECIALS 
GOODTHRUJANUARY19~ 

CRYSTALS $3.45 ea. RIBBON CABLE 
2.000 MHz 6.144 MHz FLAT (COLOR CODEDI 
4.000 MHz 8.000MHz #30 WIRE 
3.000 MHz 10.000 MHz 
3 .57 MHz 18.000 MHz 16 condo • . 40/per fOOl 

5.000 MHz 18.432 MHz 40 cond . • . 75/ per fOOl 

6.000 MHz 20.000 MHz 50 cond .•. 90/ per fool 

MINIATURE MUl TI·TURN TRIM POTS 
100. SK. 10K. 2OK. 250K. ... $.75 each . . . 3/2.00 

NO. 30 WIRE W RAP WIRE 51NG LE 5 TRAND 
100' . .......................... ........ $1.40 

ALCO MINIATURE TOGGLE SWITCHES 
MTAI06SPOT .. ... . .. . $1.05 
MTA 2Q6 DPOT . .. . ........................... $1.70 
MTA 2Q6 P·DPDT CENTR OFF ...... . . . ...... •..• $1 .85 

74500 .30 
74502 .30 
74505 .45 
74508 .40 
74511 .35 
74S15 .40 

74S89 1.90 
74511 2 .85 
74$140 1.00 

MSD 2Q6 P·DPOT CENTER OFF LEVER SWITCH .. .. $1.85 

;:~~~; ~ .~ t---------.-----------i 
745258 1. SCR's TRIAC's 

7 WATT LD 65 LASER 
DIODE IR $8.95 

25 watt Infra Red Pulse ISG 2006 equiv.) 
Laser Diode (5pec sheet included) $24.95 

2NJ8LC P FET . 
2N 5457 N FET • 
2N2646 UJT ... . . 
ER 900 TRIGGER DIODES . 
2N 6028 PROG. UJT . 

. $ .45 
..... $ .45 

$ .45 
.. 41$1.00 

.. $ .65 

TIL REED RELAY - SPST 5V lOrna $1 .00 

CLOCK CHIPS 
MM5387AA . 

MM5314. 
MM5316 .. 

. .. $5.95 
. ... $4.75 

$4.95 

TANTALUM CAPACITORS 
10UF 10V - $ .40 
22UF 10V -$.30 

1 5UF 1 6V 31$1.00 
30UF 6V 51$1.00 
33UF 20V $ .60 

25A 
1.55 
2. 10 
3.10 
4.30 

FP 100 PHOTO TRANS. . . . . . . . . . . . . . . . ...... $ .50 
RED, VELLOW OR GEEN LARGE LEO's. 2~ ...... .. 6/$1 .00 
REO/ GREEN BIPOLAR LEO's.. . . $ .55 
M.LE092 R LEO. ... .......... . $ .75 
MR0148 PHOTO OARL XTOR ... ......... ....... $ .75 
TIL·118 OPTO·ISOLATOR. . . . $ .75 
IL·5 OPTO-ISOLATOR ............ . ............... $ .80 
1 WAn ZENERS: 3.3, 4.7. 5.1, 5.6, 6.8, 8.2, 9.1, la, 

12. 15,1 8,Of22V ... . ........ .. . 6/$1.00 

SFC 3301 - 50 PR V 30A 
FAST RECOVERY DIODE (35nsl .. $2.25 

SILICON POWER RECTIFIERS 
PRV IA 3A 12A 50A 125A 240A 
100 .06 .14 .35 .90 .3.70 5.00 
200 .07 .20 .40 1.30 4.25 6.50 
400 .09 .25 .65 1.50 it50 9.60 
600 .11 .30 .80 2.00 8.50 12.50 
800 .15 .35 1.00 2.50 10.50 16.50 

.22UF 35 V 51$1.00 

.47UF 35 V 51$1.00 

.68UF 35 V 51$1.00 
I UF 35V 51$1.00 
2.2UF 20V 5/$1.00 
3.3UF 20V 41$ 1.00 
4.7UF 15V 51$1.00 
6.8UF 35V 31$ 1 .00 

;~~~ ; ;~ : ~~ t---....,.---------__ ~ __ :-t 1000 .20 .45 1.25 3.00 12.50 20.00 

IN 4148 (lN914) . 15/$ 1.00 

SANKEN 
AUDIO POWER AMPS 

Si1 010G 10 WAITS . $ 7.50 
SiI020G20WAITS . $13.75 
Si 1050 G 50 WAITS . $26.90 

200 PRV 1A LASCR .95 

RS232 
CONNECTORS 

DB 25P male . . ... $3 .25 
DB 25S temale .. . $4 .25 
HOODS ......... $1.50 

.1 or .01 uf25V ceramic disc. c8pts.16/&1.00, 100/$5.00 

REGULATORS 
LM317T ......... $2.50 
lM337 .......... $2.50 
323K·5V 3A ...... $5.75 
79HGKC-5Vat5A .. 6.95 
723. . .$ .50 
350T-5, 12, o r 1SV $1.10 

lM305G . ..$ .75 
340K-12, 150r24V .$1.50 
340T·5, 6, 8, 12. 15 
18or24V . .$ 1.10 
320M5 . ..$ .75 
LAS141 2 + 12V3A $3.95 

LED READOUTS 
FCS 8024 - 4 digit 
C.C. 8' display $5.95 DL·707 C.A .. 3' $ .75 
FND 503 C.C .. 5" $ .85 Dl747 C.A .. 6" $1.50 
FND510CA .5" $ .85 HP3400 .8"CA $1.95 
DL-704-.3" C.C. $ .85 HP3405 .8" CC $1.95 

POSTAGE ADD 10% FOR ORDERS UNDER $20.00 
RATES ADD 5% FOR ORDERS 8ETWEEN $20.00 AND $50.00 

ADD 3% FOR ORDERS A80VE $50.00 
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TRANSISTOR SPECIALS 
2N I303PNPGETO·5 . . . J/$1.oo 
2N I307PNPGETO·5 . . . ... $ AD 
2N404APNPGE T0-5 . . . . .. . . ..... .. 3/$ 1.00 
HEPG6014 - PNPGETO·3 .... ._ . . . . $ .85 
TIP,21 - NPNSiSWITCHING ..... . ... $.95 
2N62J3..NPN SWITCHING POWER. .. . . . .. $1.95 
MRF-8004 a C8 RF TRANSISTOR NPN . $ .75 
2N3m NPN Sf T().3. ... . . . ... ..... .. $1 .00 
2N49OB PNP SI T().3 ... . . . . $1.00 
2N5086 PNP Si TO-92 . . . .. . . 4/$1 .00 
2N3137 NPN Si RF...... . .. $ .55 
2N3919 NPN SITO-J RF ... . .. .... ..... .. $1.50 
2N1420 NPN SiTO·5 .... ..... .. ... . . . 3/$1.00 
2N3767 NPN SIT0-66. . . . .. $ .70 
2N2222 NPN SITO·18 .. .... .. ... .... . . 51$1.00 

~~~1~~~ §:t8:j~. : :::. :'. :: :::: : :: : .~/; '.~ 
2N3904 NPN SI TO·92 ... . ... . . 61$1 .00 
2N3906 PNPSi TO·92 . . . . ... . .... . 61$1.00 
2N5296 NPN SI T()'220. . . .... . ... .. _ ... $ .55 
2N6109 PNP S. TO·220 . .. .. . ... . . $ .55 
TIP318NPNSiTO·220 .. . .. ... .. $ .60 
TlPJ28PNPsnO·220 .$ .65 
TIP 34PNP Si . . ................ .. $ .95 

TTL IC SERIES 
7400 - .17 7450 - .17 74161 - .", 
74101 - .17 7472 - 35 74162 -1.20 
7402 - .17 7473 - .35 74163 - .95 
7403 - .17 7474 - .42 74164 - .85 
7"" - .24 7475 - .49 74165 - .85 
7405 - .24 7476 - .45 74166 - 1.05 
74(16 - .33 7480 - .45 74167 - 1.35 
7407 - .35 7483 - .60 74170- 1.60 

'''''' - .27 7485 - .75 74173 - 1.30 
7409 - .24 7<86 - .42 74174 - .85 
7410 - .17 7489 - 0.60 74175 - .75 
7411 - .22 7490 - .50 74\76 - .75 
74'2 - .22 7491 - .55 741n - .75 
7413 - .42 7492 - .50 74180_ .75 
74'4 _ .90 7493 - .50 74181 - 1.90 
7416 - .33 7494 _ .GO 74190 - 1.20 
7417 - .37 7495 - .60 74191 - 1.20 
7420 - .17 7496 - .60 74192 - .79 
7425 - .35 74107 - .35 74193- .79 
7426 - .33 74121 - .35 74194 - .85 
7421 - .35 14122 - .39 74195 - .65 
1430 - .17 74123 - .42 74196 - .85 
1432 - .27 74125 - .45 74191 - .87 
1431 - .27 74126 - .'15 74219 - .CJ5 
7438 - 27 14145 - .75 74325 - 2.25 
7440 - .17 14150 - 1.10 74365 - .80 

7441 - .85 74 151 _ .65 14367 - .80 

7442 - .50 74153 _ .55 74368 - .65 

7445 - .70 75154 - 1.10 
14390 - 1.50 
75325 - 1.50 

744' - .75 74155 _ .75 75491 - 1.05 
7447 - .75 74 157 - .65 75492 - 1.05 
7448 - .75 74160 _ .85 8T98 - 1.10 

FULL WAVE BRIDGE 
PRV 2A 6A 25A 
100 1.40 
200 .80 1.30 2.20 
400 1.00 1.65 3.30 
600 1.30 1.90 4.40 

DIP SOCKETS 
8 PIN .17 22 PIN .30 

14 PIN .20 24 PIN .35 
16PIN .22 28 PIN .40 
18PIN .25 40 PIN .60 

74LS SERIES 

14LSoo _ .28 
14LSOI .29 
74LS02 - .28 
14LSOJ _ .28 
14LS04 .35 
14LSO!> _ .J!> 
14LS08 _ .35 
74LS09 _ .35 
14LSIO - .lD 
14LS11 .45 
74LS12 .35 
14LSI3 _ .9!0 
14lSI' 1.20 
74LSI5 .35 
14LS20 _ 30 
14LS21 .55 
14LS72 - .35 
14LS26 _ 35 
74LS21 _ .45 
14LS28 _ .45 
74lSlD - .J5 
74LSJ2 _ .40 
74LS31 - .45 
14LSJ8 _ .55 

mm : I :~ 
74lS47 _ 1.05 
74LS51 .35 
74LS54 .35 
74LS13 .60 
74LS74 _ 1.05 
74LS76 - .45 
74LS83 _ .95 
14LS85 _ 1.10 
14LS86 .45 
14LS90 _ .90 
74lS92 .90 
74LS93 .90 
14LSI01 _ 

74lS112 .45 
74LS113 .45 
74LS114 .55 
14LSI23 1.10 

~;~l~ = :~ 
74lSI36 _ .110 
74lSlJ8 _ 1.25 

74tSll9 _ 1.30 
74LS151 _ 1.19 
74LSI53 - 1.19 
74LSISS - 1.19 
14LSI56 - I.HI 
74LS151 - .85 
74LS11iO - 1.10 
74LS161 - 1.10 
14LSI62 - 1.10 
14lS163 - 1.20 
14lS164 - 1.20 
14lS168 - 125 
74tSl10 - 1.10 
14tS173 - 1.30 
74LSI14 - 1.00 
14LS115 - 1.00 
14LSIei _ 2.50 
14lS190 - 1.25 
14LS191 - 1.1 5 
14LSI92 - 1.00 

~:t~\~ : \ .. ~ 
74LSI95 - 1.10 

~~t~:~ -= : :~ 
14LS240 - 2.50 
14LS241 - 2.95 
14LS242 - l .oo 
74tS24l _ 2.15 
14lS244 - 2.50 
14LS251 - 1.29 
74LS2!rJ 1.50 
14LS251 - .90 
14LS2:5B - 1.50 
74LS259 1.50 
14lS266 .10 
14LS27J 1.15 
14LS279 .10 
14LS290 - .90 
74LS293 _ 90 
14tSl65 - .80 
14LS366 - .80 
74LS367 - .80 
74ts368 - .80 
14lSJ15 - .95 
14LS311 - 2.15 
14LSJ86 - .50 
14LSJ9J - 1.50 

LINEAR CIRCUITS 
LM201 _ .15 
lM301 1748 _.30 
741CV -.lD 
74 1C _.35 
141 - .50 
14!iS - .50 
41]6 - .95 
:mG- .56 
LMJ07 -.lD 
LMD -.75 
LM324 - .95 
LM3J9 - I .HI 
Lf35o!i - 1.25 
LM27Q - 1.50 
lM311 -.75 
LM318 - 1.20 

LMl48 - 90 
LMl5B - .70 
LMJ61 - 1.15 
LM3n - 1.60 
LM300 - .95 
LMJ82 _ 1.25 
LMJ86 - .90 
LMJ87 _ 1.2S 
LM55J - 2.25 
lM5S6 - .45 
LM55J - .85 
565 - .95 
S66 - 1.25 
567 _ 1.10 
70:2 -.95 

1tl1 - .85 
100 -.25 
710 _ .45 
711CH - 040 
LM1310 - 1.!Y.i 
LMIIIlIl - 1.75 
LM1810 _ 2.20 
LMI889 - 1.95 
CAlOI8 - 1.95 
CAJO.I6 -.85 
CAJ(8) _.95 
CAJ086 - .95 
fJES40L - 2.50 
8038CC - 3.90 
N5596A - 1.50 

Text continued from page 270: 
visible) all points that are outside (or 
inside, in the case of masking) the 
viewport . This feature allows multi­
ple images to be placed on the display 
and for selective updating . 

In Micrograph, four possible cases 
of clipping are defined, as shown in 
figure 6. These cases allow more flexi­
ble masking and selective updating . 
Of course, you must have some sort 
of algorithm to determine if a point 
should be clipped . The input 
parameters needed for this algorithm 
are the current X and Y points and the 
coordinates of the viewport, which 
we call Xl, Y1, X" and Y r. Figure 7 
describes the algorithm for determin­
ing the case of the viewport, which is 
done by determining the relationship 
of the four viewport coordinates. 
Continuing, as the figure shows, you 
compare the current X and Y coor­
dinates to determine where in the 
display they are located. Finally, to 
complete the clip algorithm, note 
what parts of the screen are not 
clipped relative to the case of the 
viewport. 

There is one final algorithm that 
must be discussed, namely, the scan­
line conversion routine. This routine, 
actually located in routine VEC, 
draws a clipped line on the display 
given the current X and Y points as 
the start of the vector and the end­
point coordinates. Figure 8 provides 
the scan-line algorithm used by 
Micrograph, which computes every 
point along the vector. As the 
flowchart indicates, the routine first 
sets counter C to O. This counter 
tallies the number of points that have 
been generated. Next, MM and MN 
are set to the maximum and the 
minimUm, respectively, of the AX 
(delta X) and A Y values (ie : the cur­
rent X or Y value minus the respective 
endpoint value) . These values deter­
mine whether the line is longer in the 
X or the Y axis. M is then set to half of 
the maximum value. 

Next, a loop is started that first 
compares C and MM to verify that all 
the points have been plotted; if not, 
then M and MN are added. M is then 
compared to MM, to determine the 
necessity to increment your position 
in the shorter axis . Following the 
flowchart, the increment values for 
the X and Y axes are determined next. 
The longer axis is always incre­
mented, and the shorter axis is only 
incremented if M is greater than or 

, equal to MM. Next, the new X and Y 
Text con tinued on page 278 
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NOW"~~~~~~~~~~~~~~~!' 
Micropolis MCP1027Ml floppy disk drive to your 
TRS·80' computer. The MCP1027Ml in fully plug com· 
pat able with the TRS·80' expansion interface floppy 
disk output. 

SIMPLE INSTALLATION 
Simply plug the MCP1027Ml into your data cable, 

and your on·line. There is no need to worry about for­
mat compatability. Your TRS·80' 35 track 5'1." floppy 
disk programs wi ll operate identi ca lly on the 
MCP1027Ml. Compatability doesn't end here. 
Micropolis has even matched the colors of the 
MCP1027Ml to the TliS·80'. 

WHAT'S A LITTLE TECHNICAL 
SUPERIORITY AMONG 

FRIENDS? 
Anyone can cut price by cutting out capacity or 

valuab le features. But there's no long term advantage 
in it. Not for the user. Or the builder. 

Micropolis takes a better approach, even though it 's 
harder, using advanced design to provide more 
capab ilit y while also lowering cost. 

For example, most 5 'I.·inch floppy disks cut costs 
by using a cheap, less accurate plastic cam or cam 
follower to position the read/write head. Most 8·inch 
floppy disks use a better approach, with a rolled steel 
lead screw for this function . 

We go them one better and use an all·steel system, 
with a precision-g round steel lead screw and steel 
follower. It costs more but gives us greater storage 
capacity with lower cost per thousand bytes. Not so 
inCidentally, our steel const ructi on (compared to 
plastic) significantly increases reliability, too. There's 
even a built·in File Protect feature that prevents ac· 
cidental loss o f valuable data. (A file protected 
disketle cannot be written on .) 

Heat can cause numerous read and write errors that 
can become hazardous to your data. The major heat 
producing power supp ly components are mounted to 
a large heat sink, external to the cabinet, by the power 
switch and fuse (located at the rear of the cabinet). 
Thi s design is to assure that the drive components are 
kept as cool as possible to assure reliable data 
recovery. 

MICROPOLIS 
BUILDS 'EM RIGHT 

Reliability just can't happen, and it can ' t be posted 
on latter. Micropolis knew you had to have it, so they 
designed it in. Micropolis builds it in every day. Just 
because Micropolis drives are economical doesn't 
mean they're cheap. 

To save unnecessary wear and tear on the diskette, 
Micropolis included an automatic deselection feature 
which relieves head pressure on th e recording surface 
when the disk isn't in usg. Thi s produces longer 
operating life: more than 10 passes on one track. 

When unloading . the diskette is ejected 
automatica ll y. Just pull it out. 

To cap it all , disk speed is independent of any fluc· 

ON 51/4" DISK 
FROM MICROPOLIS THE WORLDS LARGEST 

MANUFACTURER OF HIGH DENSITY 5114" 
FLOPPY DISK DRIVES 

The Heart of your Micropolis TRS·80' 
add on drive. 

EXPERIENCE 
How can Micropolis offer so much for so littl e? No 

need to vis it the orac le at Delphi. The Micropoli s 
secret is simple . Micropolis is the on ly disk system 
builder who is complete ly integrated in manufactur· 
ing. Drawing on the experience gained in producing 
over 100,000 units; Micropolis is able to design and 
build a drive of superior performance. 

This total integration means Micropolis controls 
everything from beginning to end. The result is a bet· 
ter drive for you , backed by a full 120 day factory 
guarantee. 

YOU'RE IN GOOD COMPANY 
An an individual, you can ' t help but wonder when you 
spend your hard earned money, have you made the 
proper choice? With so many drives in th e 
marketplace, and so few hard facts available to the in· 
dividual , how can you make an intelligent decision? 
One way is to see which drives the large system 
manufactures and OEM's rely on. Companies like 
Commondore, Exidy, Harris, and Vector Graphics de· 
pend on M icropolis for years of reliable performance. 
That is one reason why International Computers Ltd., 
has recently signed a $20 million dollar con tract for 
Micropolis disk drives. Years from now, you can look 
back and know yo u made the best choice: 
MICROPOLIS. .- - - - - - - - -

Disk drives being assembled 
for delivery to Priority 1 Electronics 

INCREDIBLE 
PURCHASING POWER 

Priority One Electroni cs, the worlds largest stock· 
ing distributor of Micropolis disc drives was able to 
negotiate a special price for the MCP1027Ml when we 
committed to buy an entire production run. Th e 
MCP1027Ml is a good buy at th e list price of $545.00. 
The MCP1027Ml is an excellent buy at our sale price 
of: 

$279.00 
Now all that remains is for you to take advantage of 
this truly incredible buy, while the supply lasts. 

Cr~dH card buyer call toll free 

(800) 423·5633 except 

CA, AK, HI , call (213) 894·8171 
or if you prefer use the coupon below. 

(800) 423·5633 (213) 894-8171 

Priority One Electronics 
16723 Roscoe Blvd. • Sepulveda, CA 91343 

Please send me the following items: 

, ____ MCP1027·1 Micropolis TRS·80™ Ad on drive. 
I ____ APP395 New DOS 80 operating system. $149.00 _ _ ____ _ 

I ____ VRBMD525·01 Box of 10 Verbatim diskettes. $ 29.95 ____ _ _ _ 

I ____ MMM744·0 Box of 10 Scotch diskettes . $ 39.95 ___ ___ _ 

, _ ___ VRBFD05 Head Cleaning Kit. $ 29.95 _ _ ____ _ 

I ____ PR134CEEE.2 2 drive disc cable. $ 29.95 ______ _ 

I ____ PR134CEEE.4 drive disc cable. $ 39.95 ___ ___ _ 

o I have enclosed a check or money order Sub ___ ____ _ 

(6% CA only) Tax ___ __ =~" 
Shipping $2.50 , Bill my 0 VISA, 0 MASTERCHARGE 

I Credit Card# _______________ _ TOTAL ____ _ 

Exp. Date __ . _ _ Signature ___________________ _ 

Name 

Address 
I City ________ _____ _____ 5tate __ Zip ____ _ 

tuation in line frequency. 'These sale prices are for PREPAID U.S. orders only. Credit card orders will be charged appropriate freight. On 
It all adds up to solid operation , year after year. approval , purchase orders for the MCP1027·1 will be accepted at $379.00, FOB Sepulveda, CA. 

BY8101 Good thru Jan. 81 'TRS·80 is a registered TM of Tandy Corp . • " _____________________ . ___________________ __ , 



Circle 181 on inquiry card . 

Buy By Mail 
and Save! 

.. "J \ 

INTERTEC SuperBanlt, 32K . $2495 
64K Ram , List $3345 . .. . ... $2695 
64K Quad, List $3995 ... ... $3395 

NORTH STAR Horizon I 
32K DD List $2695 . .. ...... $1989 
Horizon I QD List $2995 . . .. $2245 

Horizon 2 32K DD,List $3095 $2289 
IntersystemDP-1 List $1749 .. $1495 

CROMENCO Z-2, List $9995 . $7945 
System 64K, List $3990 .. . . $3179 
System 3 64K, List $7395 .... 5689 

ATARI800, List $1080 .. . . .. . $799 
APPLE II, 16K .. .. . ..... . ... $969 

DISK SYSTEMS 
THINKER TOYS' Discus 2D .. $939 
Dual Discus 2D . ........ . . $1559 
Discus 2 + 2, List $1549 . ... $1259 

M26 Hard Disk, List $4995 .. . $3949 

PRINTERS & TERMINALS 
PAPER TIGERS IOS-440 $679 
With graphic option . ....... $749 

CENTRONICS 730-1 ,List $795 $595 
737. List $995 ....... . ... . . . $789 

704-9 180 cps .. .. : . .. . . .. $1495 
703-9 180 cps . ... ...... . . $1569 
T I 810,List $1895 ... . . .. . . . $1489 
NEC SPINWRITER5530 $2395 
NEC SPiNWRITER 5515 $2395 
DIABLO 630 List $2711 .. . .. $2399 
INTERTEC 
intertube III,List $895 ..... . ... 729 
Emulator .... . .. ....... . . .. $729 
Televideo 912C ... ... ..... ... $679 
920C .. . . ... . .... . . . ... .... $799 
Hazeltine 1420 .... . .. ... .. .. $789 
1500 .... ............ . ... . . $845 
So roc 120, List $995 ......... $689 
Soroc 140 ... ... . ..... . .. . . . $994 

MOTt i~ ~for-=ed7ated~~Fa~~~ 
W/ full faetOf)' warranty. NYS residents add appropriate sales tall . 
Prices do not include shipping. VISA and Master Charge add 3%. 
C.O.D. orders require 25% deposit. Prices subject to change without 
notice. 

Computers 
Wholesale' 
P.O. Box 144 Camillus, NY 13031 

:~! (315) 472-2582 1.1 
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INDI CATE S VISIBLE (NON -C LIPPED) AREA 

Figure 6: Four possible cases of clipping. The Land R refer to the viewport's left and 
right boundaries. 

CASE OF VIEWPORT 
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r BIT 1 
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2 3 SET IF Y 
RE SET IF N 

CLIP-OFF POINT 

r BIT 3 

BIT 2 

BIT 1 

r"'j j""'j j""'j j""'j r"'j j""'j j""'j j""'j "'" 
o 1 2 3 4 5 6 8 9 10 11 12 13 14 15 

CASE OF VIEWPORT 
o 
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3 

SUCCESS (NOT CLIPPED) WITH CASE 
10 
8 OR 11 
2 OR 14 
NOT 10 

Figure 7: Algorithm used for determining the clipping case of the viewport. 
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ftadl8/haeK 
C,· 0'·'" ". ·0···· n .• . • 'I: ~. " ~ 

CO .. oU· T' E' n -.. ..~ ::.' l wa.- .: : ',:: ::: n 
DEC LSI-II 
Components 

PROGRAMS Dependable service 
at discount prices 

~ ~ Graphic Games 1 Space-Action-Invaders 

~s !~ 7 
Domestic 
and Export 

Programmer's Tool Kit ~ 
Write your own programs easier, 4 

~ Many, many more! 
~.,J Lessons· Mus;c· Games 
~ . . . coming soon 

m.n. 
Ccrnpu1er Supp~.erEi .. ~n(;. 

Call or Write: 

~"'""-COMPUTERWARETM 
~ V".I" Dept. C • Box 668 

25 Chatham Rd __ Summit. N.J_ 07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

M
© Mini Computer Suppliers, I 

1979 
6809 Specialists Encinitas, CA 92024 

(714) 436-3512 

1111111111111 111111111111 

TM 

THUNDERCLOCK PLUS 
PUT TIME AND 

BSR CONTROL IN 
YOUR APPLE II 

A REAL-TIME CLOCK/CALENOAR 
• Provides month, date, day-of-week, 

hour, minute, and second 
• Software selectable time formats: 24 

hour or AM /PM ASCII string, or as 
numeric va lues 

• Provides interrupts which can be en­
abled or disabled under software con­
trol 

• On board battery allows accurate time­
k~e ping for up to 2 years even with 
your APPLE turned off 

AVAILABLE NOW! 

TO ORDER TOLL FREE (VISA/MC) CALL: 
800-227-6204 Ext. 307 (Outside California) 
800-632-2131 Ext. 307 (California Only) 

AN INTERFACE FOR THE BSR X-10 
• Control AC outlets with your BSR 

Command Console and APPLE II 
• All 22 BSR commands at your pro­

gram's fingertips 
• Up to 128 separate dim/bright levels 
• THUNDERWARE'S Scheduler soft­

ware will control AC outlets in the 
background, while you run another 
program in the foreground 

BOTH FEATURES ON ONE CARO 
• On-board firmware ma kes the THUNDERCLOCK PLUt~xceptionally easy to use 
• Read or set time, control interrupts, and send BSR commands with simple BASIC 

'INPUT' and 'PRINT' state ments 
• Completely APPLE II compatible : INT and FP BASIC or PASCAL with Unit support 
• Special introductory prices end Jan 15, 1981 

THUNDERCLOCK PLUST~ ....... .. ...... . $119.00 
Clock, BSR interface, and User's manual 
THUNDERWARE SCHEDULER ... .. ... $24.95 
Diskette with Scheduler, examp les, demos, 
and Scheduler manual 
PASCAL SOFTWARE .. .. ..................... $19.95 
Diskette with PASCAL Unit for clock and 
BS R interface 

MANUALS each ... .. ... ............ _ ............. $5.00 

California residents add 6% sales tax 

SEE YOUR DEALER 

OR 

WRITE FOR INFORMATION: 
THUNDERWAREINCORPORATED 
P.O. Box 13322, Oakland, CA, 94661 

BSR X-10 is a trademark of BSR (USA) L TO. APPLE II is a trademark of APPLE COMPUTER , INC 
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STRICKLY 
pplC!® 

APPLE II PLUS: YOU SAVE 

16K 
32K 

$888 26% 
$943* 27% 

48 K $999 * 28 % 

*C.E. RAM 
TOLL FREE ORDER LINE 

(800) 547·1289 
TECHNICAL & OREGON: 

(503) 899-7297 
IMPORTANT NOTE: Computer Ex­
change will repair all Apple equip­
ment regardless of where you pur· 
chased it. We are an authorized Appl e 
repair center. 

All items in stock for immediate 
delivery, fully guaranteed and in fac­
tory car tons. 

SAVE: 
DISK II 3.3 DOS, 

& Controler ............ $ 499 23% 
DiSK II, 
Drive Only . . . . . . . . .... . $ 429 14% 

MONITER, 
Sany09" ........ .... ... $ 169 30% 

CABLE, 
Apple to Moniter ....... $ 9 30% 

RF MODULATOR, 
M&R . . . .. . .. . . . . ... .... $ 25 38% 

APPLE SILENTYPE, 
Printer ... . ... . ..... . . .. $ 499 16% 

aUME, 
Sprint 5 45RO . . . . ...... $2599 30% 

APPLE WRITER, 
Program ... . ... . ...... . $ 59 21 % 

Z80 SOFTCARD, 
Microsoft .............. $ 250 28% 

PAPER TIGER, 
Printer .. ...... .... .. ... $ 749 16% 

INTERFACE, 
Card, Serial CCS .. . ..... $ 149 25% 

CABLE, 
Apple to Paper Tiger .. .. $ 19 46 % 

DISKETTES, 
5" Memorex, 10 ea ...... $ 25 45% 

ORDERING INFORMATION: Mail or 
phone orders (800 547-1289 orders 
only). Money Orders, Cashier Checks 
or Bank Wire Transfers Welcomed. 
Visa and MC orders add 3 % . Personal 
checks accepted (allow 10 days to 
clear). Include your telephone num­
ber. Include shipping costs of 3% 
(10 % for foreign). Sorry, at tliese 
prices no COD's. Prices subject to 
change without notice. Order desk 
hours are 9 to 5 PST, 9 to 3 Saturdays. 
Warehouse at 126 NE F Street , Grants 
Pass, OR. Retail store prices may dif­
fer from mail order prices. 

Computer 
Exchange 

Mail to: POBOX 1380 
Jacksonville, OR 97530 
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c=O 
MM=MA X ( 11IXI,llIYI) 
MN=MIN (llIXI , llIYI) 
M=MM /2 

NOTE : S(N)= 
+1IFN >O 
o IF N = 0 
-1 IF N < O 

IN X={S(lIX)MM=llI X I 
O,MM;O!IlIxl 

INY= {S (lIY), MM = III x I 
O,MM¢llI X I 

NO 

M=M-MM 
INX=S(lIX) 
INY= S(lIY) 

Figure 8: Micrograph scan-line algorithm. This algorithm computes the set of points 
along the vector to be displayed. 

Tex t co'1til1ued from page 274: 

values are determined, the counter is 
incremented, and the point is plotted. 
Figure 9 provides an example of the 
use of this algorithm. 

One final note: scan-line conver­
sion routines are inherently slow, 
since they must compute every point 
along a vector. This particular 
routine has the advantage of requir­
ing no division (except by 2, which 
can be done by shifting) or 
multiplication. Using a Z80 at about 
2 MHz, the line is drawn faster than 
you can detect . 

Operation 
Once you have completed the 

Micrograph construction as in Part 2 
and your software has been burned in 
the three EPROMs, the system is 
ready for use . First connect the RF 
(radio-frequency) or video output to 
your receiver. (This section should 
have already been checked as 
specified in Part 2.) Next, the input, 
output, and status ports must be con-

nected to your host computer. There 
is nothing special about this connec­
tion. Three 8-bit ports are required, 
plus a strobe line for each. There are 
no particular timing specifications for 
this interface. In this initial checkout, 
however, you can connect LEOs 
(light-emitting diodes) to the status 
and output lines, and rig the input 
and strobe lines. After this , Micro­
graph can be powered up . 

First, the display will appear in the 
64 by 64 pixel, four-color format , 
with the display area blanked. A 
border will also appear, and if you 
watch the status port, it will corne up 
in the INIT status, followed by the 
FETCH status. (If you have problems 
here, try powering up again .... I had 
problems with an unreliable power­
up circuiL) The INIT status indicates 
that the system is ready to accept 
commands. 

The protocol for communicating 
with the system is simple : whenever 
the INPUT status is low (je: false), 
Micrograph is ready for data or a 



. ~~:II~ SO ROC Technology 
"10120 569900 

10140 599900 

~ADDS i, 
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579500 

,,~ TELEVIDEO 
" Data Terminals 

Model 912 S82500 
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Omikron's Accounting Software 
We made our reputation with our Mapper sys­
tems. One year ago we told TRS-80 Mod I 
owners that they could have standard CP/ M, 
8" drives, compatibility with the Mod II, the 
ability to transfer files from TRSdos to CP/ M 
or run Newdos80, the TRSdos compatibl e 
operating system, with 8" and 5" drives all 
on line at once. Most of the readers said "too 
good to be true" and it was only the slowly 
spreading word (plus some excellent reporting 
-see August Byte column by Jerry Pournelle) 
that convinced you it worked . 

Here we go again! A field-proven, fully in­
tegrated accounting package with self­
instructive documentation for $350.00. Too 

good to be true? A General Ledger which has 
been running in the real world long enough 
to shake out the bugs and has sold for many 
times our price of $100.00. Too good to be true? 
Ok, if we have to, we can wait for the word to 
spread. But just to get the ball rolling-let me 
gi ve you the particulars: 

REQUIREMENTS: 
Computer- 48KZ80/ 8080 
Printer-132 columns 
Video - 80x24 or 16 x64 w/ scrolling 
Storage - 2 disk units 250 kbytes each 
Language - Microsoft Basic 
D/S-CP/ M 

BENEFITS: This is not another re-write of the 
Osborne packages but a professionally pro­
duced and marketed set of accounting software 
originally produced for the Mits/ Altair machine. 
It has been tested and debugged in actual use_ 
It comes with sample data and a manual de­
signed for self-instruction. They are thought­
fully designed, interactive programs with clear 
prompts for ease of operation. Source code and 
documentation to aid in customization are also 
included. 

INTERESTED? Write or call for our free brochure. 
It may sound too good to be true, but we've 
heard that before. Risk a stamp - our Mapper 
cllstomers were glad they did. 

Too good to be true? 

'CP/ M is a TM of Dig ital Resea rch. 'I'RS-80 is a 'I'M of Tandy Corporation . Circle 187 on inquiry card. 



command. Remember that some of 
the instructions require several bytes 
and the host must keep track of how 
many bytes to send. If the INPUT is 
high (ie: true), then the system is busy 
processing, and the input is pending. 
If Micrograph is sending data, the 
OUTPUT status will be high, in­
dicating that there is data to be 
received. OUTPUT will go low once 
the host has strobed the output port, 
signifying that data has been re­
ceived. 

Finally, the host may detect frame 
interrupts and error conditions. If the 
ERROR status bits go high, this 
signifies that Micrograph has detected 
a hardware or software failure. Diag­
nostics are available through the 
command XERR to examine memory 
or registers or to reset the system. 
Also, the formats and detailed de­
scriptions of the commands and 
graphics-display registers are in the 
Micrograph Reference Manual (avail­
able from the author for $20.00, 
postage paid) . The manual provides 
further details on the system design 
and construction. 

Conclusion 
This series of articles has examined 

interactive computer-graphics 
systems, with a particular emphasis 
upon raster-scan graphics-display 
processors. I have presented an in­
struction set for a color raster-scan 
display processor for a microcom­
puter, called Micrograph; the hard­
ware construction details; and the 
software design for the system, which 
provides a color graphics and 
alphanumerics display in any of three 
resolutions. 

The field of computer graphics is 
boundless. Especially with the 
availability of low-cost color­
graphics systems for the consumer, 

y 
Figure 9: Scan-line example using the algorithm of figure 8. 

8 START 
(2,7) 

• 
• • 

• 
4 • • 

• • 
• 

END 

(10,2 ) 

4 5 6 8 10 11 12 X 

STEP x Y C MM MN M IN X INY In lH 

INIT 0 8 4 8 

9 

+1 -1 

+1 0 

3 11 

+1 -1 

4 8 

4 4 0 +1 -1 

5 

4 5 +1 0 

6 10 

8 2 +1 -1 

3 7 +1 0 

8 12 

10 8 4 +1 -1 

STOP 

such as Micrograph, further research 
is needed for determining how to pro­
duce good-quality images with mod­
erate-resolution displays, using tech­
niques such as ordered dithering and 
shading. This series of articles will 

enable you to achieve a low-cost col­
or display . I hope that it has given 
you an understanding of some state­
of-the-art graphics techniques, along 
with an appreciation of what remains 
to be studied .• 

IIIIIIIIIIIIIIFIII COMP~TE~~ 
SAMPLE PRICES: RETAIL PRICE 
CIP Series 2 8K RAM with 24 x 24 or 48 x 12 cha racter display : sou nd . 
music & vOice : 300 baud modem & printer port: expansion to color. 
loysticks. AC remote & more . $479 $422 

CIP MF Series 2 Sa me as above plu s 20K RAM: real-time clock. 90K 
mini lIoppy & more . $1279 $1126 

6301 10 Expander Board (add to C1P or C1P MF) 16 color output: dual 
8 axis joystick interlace: home sec urity interface: 16 line parallel li D: 

CALL NOW • TOLL FREE 
$202 programmable sound ge nerator & more . $229 

FARAGHER ASSOCIATES. INC. 1-800-558-0870 
MASTER CARD • VISA 
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7635 w. 'BLUEMOUNO MILWAUKEE. WI 53213 
HOURS: C.5.T. M-F 8-6 SAT. 9-1 
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, 
UDICORD 

M ark o f the Unicorn , illl lI!jg reSS'ye new soft ware company, IS cu rrently su pplVlng three produc ts M mce 
S:lIbble. and Amethyst 

M IIlce IS a u ,spl.W-onenttJd screen edrtor wh.eh ol)e/a tes "'13 conhnuous usel ''' IelaC llon WIlh Ihe le:<, 
'iUtle, Ihan a carefully s\luetured sel of edlllng reQuests I I comes WIth a con figuratIon program 

wh.ch allows the display processor 10 adapt 10 allsalu l ely any tCflllu' al wh,ch has a cursor addressahle dIS­
play alowmg you to aCQulle new hardwa re ill wdl W' lhoul gelling a new edrtor 

M ;:~~s!lrl~:~,v~~ ~~II~:~~h~~tC~~;~~I,e:IS~ ~~~du~· ~:e s)~ne\~t7~~~U~~~;;'~~~I~' I~:(~'~~~:~~11:0~1~;~ t~~Ox~ 
0/ ovcr wnlong the old 11 allows you 10 delele Ch arac ters , words lines. senlences Of paragraphs and defme 
lind delet!! f!! g lons 01 t e~ t !Thuse com mands also allow you to undo your a CCidental dele ti on mistakes'! The 
commands are mnemOnically picked lor ease of leartlln!1 and use Mince Implements a ~'Inual memory 
syS te m thus allowmg you to edll many documents at once via the use of multiple te_t hullers Thrs allows 
YOII to mo(llly one file base(1 upon another . and to moye blocks o f tex t Ivmrds. hnes paraylaphs yOIl get 
tile Ideal hom one Ille to arlother with great ease 

T s:r~~~sare~~(~:~al ;~:~;I ~~::' sf;:~~::; r:~,t~;~~~c u~~,:~ '~~r~~a~~~~~~~ct~~:I,~(:r~:,~~~~~~,~,htll:~e 
tlons or features Iwhlch may I)e lJser crealed and modified In Arnethysll\ sell able tab InCrements and lefl 
.lflll /lght milrglns fOr use w'th the flit paragraph and ccn ter line commands NOt In ",cntlon the com · 
mands which I'pvercase lowercase or capl lahle words or Ole commM,d which deleUl!> surround .ng 
wllltCSllilC!.! Or 

A II thiS WI11'Olll Ihe d.sulilY clu tier normally iISsoC'il le(1 Wi th SUCh fancy screen ed, to.s 1 IllS IS an ed.tor 
tMt was preViously avallatlle only to ma., ·compu ter us!.!/s . now provldecl lor tile ff:al worl(t 01 

I1l1c'oCO",pullng bv Mark of Ow UnIcorn 

5 s~~~~~e t~e al~:,~talfO;:~;:lt~:e t:~la C~:~:~7e~1:hr:,~::'Ot~:,h;'l~' S~~~~f~C I'~r !~~~:~~;r:e~:,:~ allows you 10 

For e~ar'lple 

A dllimtiJ9f.!5 (1/ SC(lIJble 

'" ellllllleriJlel 511f1fJir1 commimd synta~, 
/luwed,,1 comllli/mls, 
IIfopOf/mll,llly spi/cerl Oll/pul J 

l)r()(luces 

AiJlliJt1l,l yes of SCflbble 
I SImple co",m'JluJ srnw , 
1 /lowetlul cOlllmlllJ(fs 
3 p'oJ)OItlOf).lffy spliced rmtlml 

Pftces 101 CP M vtlfSIOfl!> 

Muu;c ' 125 S cfttJ ble 1125 Both '175 Amethvs t 
' 350 S" so ft SCC lOr clr sks Olhel forma lS all speCIal 

No longer ClO vou have to worrv allout ualnstai;Ing1v fllmemberlng each and ever v ue ta ll 101 mOving the 
marg<llS In Cfl anglng Ihe velllcal spacing and ou1tmg CVIl'vlhlng back Ihe way you found II' Not 10 rnenlton 
rr.nurnbe/lng the entllcs Whlll1 you change Ihe ordeflfllJ 

A t:le>I,~:s~~;':::;~~~r~~:~:ra~~"~~'~JS::~ ~~t~,; ~~~:;JI'~~!d ~~l:,rr~: cc:~ee~:,~~c~,C,~:7.~t:~ ~~t~n!:'::~t 
t )O~""ll e IClI VOtI to reconfrgillC 011) pr og ra ms 10 (; Ic<ue any new 0 1 personal Co m!lliHl (l~ VOU lIke Ametlws t IS 
I(Ie,11 for use as a c1eyeioprnem syste m edi tor cOl11plle ! cO !1lbmiJtrol1 , o. as a use! chanl/eable le~1 p.ocessrn~! 
~YMern Gt COu 'se you can cenaonly run Monce SCllbblc Or the ArntHhVsl Ilackage on your 48K or larqer 
8080 S085 ZBO' NS16DOO CP M" system W,lh no modI fi ca lions whatsoever !Mrnce and Amethyst re 
(IIme;1 \lldeo lel"lIIl,1ll 

lBD '~<I tr;1d efTlar ~ of ZlIoy COlP 
(~p M IS a t,;1,'enlark of Digital Resea.ch Inr. 
Ur,,~ 15 a lliu tef1lilr" 0 1 Bell La!)Olil\or leS 

.". Our t.adema rk.S qua" tv sollw "'I)' 

Ma,~ 0/ /fill UmCOfll 

PO 8 0 . 413 
AfilflYI(IIr MA 02174 
6 /7489/387 

Selectric® Interface System 

EASILY interfaced to any IBM Selectri c I, 
II , o r III. 

STOP spinning your wheels. Letter qu al­
ity at an affordable pri ce. 

CONNECTS via Parallel or RS-232, ac­
cOl11l11oda tes va ried handshaking. 

ONLY S575 to $599. D ealer inquiri es 1l1-

vited . 

NEW design provides added fea tures. 

. [[I ESCON Products, Inc. 
12919 Alcosta Blvd. 

San Ramon, Ca., 94583 
(415) 820-1256 

BUILD YDUR CDMPUTER BREADBDARDS 
& INTERFACES FASTER AND EASIER 

\NITH NE\N VECTOR PLUBBDRDS 
EASY TO USE! COST EFFECTIVE! CLEAN HOLES! 
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J/etflijf &tee7ionie amtpanlj INCORPORATEO 

4610 Series - For STD­
BUS-WW, solderable and 
un patterned models 

4608 Series - For Intel/ 
National SBC/BlC 80-WW/ 
solderable, or unpatterned 

8804 Series - For S100 -
5 models available 

4607 - For DEC lSI 11/ 
PDP8-11, Heath H-11 

4609 For Apple II, 
Super Kim, Pet Commo­
dore with Expandamem 

4350 - For TI 980 Com­
puter 

12460 Gladstone Ave., Sylmar, CA 91342 (213) 365-9661 TWX (910) 496-1539 
Available through Dist r ibutors or Factory Direct If n ot available loca ll y . 74801 
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6502lAIM 65 Users· 
LOOK WHAT'S DEVELOPING! 
If you' re deve lop in g 6502 so ft ware, you probably already 
know that Rockwell 's AIM 65 gives you a rea l edge wi th it s 
powe rful ROM resident monitor so ft ware. Functi ons li ke 
Trace. Single Step, and Break point help you developl 
debu g new applica tions fast. Unfortun ately. the hardware 
capacity of an AIM 65 board limi ts its use to only small er 
appl ications. But now you can have the so ftware power of 
the AIM 65 and full capac ity hard wa re expansion wi th the 
AIM·Mate Series. 

The AIM·Mate Series products use the AI M 65 as the heart 
o f adap table, expandab le, high re liability systems for 
applicat ions from process con tro l to so ft ware develop· 
ment. AIM·Mate prod uc ts li ke Memory·Ma te (16·48K RAM 
ex pans ion), Video· Matei80 or 64 char. li ne video disp lay 
generators) and Floppy· Mate (full or min i fl oppy drive 
inter face) give you the fl exib ilit y you need for any 
appli ca tion . Standard fea tures like par ity pro tec t ion o f 
sys tem RAM, programmable wri te pro tect . prog rammable 
tone output , and programmabl e charac ter size (V ideo· 
Mate) , tell you we' re ser ious about full fun cti on sys tem 
expans ion. Options, li ke a full speed STD BUS interf ace. 
let your AIM·Mate sys tem branch ou t fo r additional I/O 
capabi lity or STD BUS deve lopment appli cat ions . 

To put it all together. the AIM·Mate Case (and integra l 
power supply) houses t he entire system in a compact 
desk to p unit · a full func ti on deve lopment sys tem in half 
the space (and hal f the pri ce !) o f comparab le development 
sys tems .. 

For more inf ormation on the AIM ·Mate Ser ies wri te or ca ll 
today. Expand with the AIM·M ate Ser ies you'lI like 
what deve lops ! 

FORETHOUGHT PRODUCTS 
87070 Dukhobar Rd ., Eugene, Oregon 97402 (503) 485·8575 

FOR INNER STELLAR DELIVERY 
(BARRING KliNGONSI ADD 52.00 USI 
51 0.00 FOREIGN FOR SHIPPING AND 
6% TAX IN CALIFORNIA 

tlapplczoornputxzr InC. 

OPEN TUES . . SUN. 
VISA/ MASTERCHARGE WE LCOME 
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* WRITE OR CAll TODAY 
FOR YOUR FREE 
CATALOG (OVER 100 
PAGES - INCLUDES 
PRODUCTS FROM 
EVERY MAJOR 
MANUFACTURERJ 

~,.""" 
GARDEN PLAZA SHOPPING CENTER 
9719 RESEDA BOULEVARD DEPT. 18 
NORTHRIDGE, CALIFORNIA 91324 
PHONE: (2131 349·5560 
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Ask BYTE 
Conducted by Steve Ciarcia 

Bus-Signal Llne$ 
TRS-80's 40-pin Expansion 
Interface connector? 

Dear Steve, Randy Biggs 
I have a Radio Shack 

TRS-80 microcomputer, and 
would like to interface your 
LED (light-emitting diode) 
display , (See "Self-Re­
freshing Graphics Display," 
October 1979 BYTE, page 
58.) Can you tell me what 
pins I should use on the 

I am glad that you want 
to build this dev ice . I listed 
the signal names on the 
schematic diagram , but am 
happy to list the bus-signal 
pins as well. (See table 1.) 
.. . Steve 

TRS-80 
20 
24 
28 
18 
26 
32 
22 
30 
36 
38 
35 
31 
34 
40 
27 
25 
39 

8 
12 

Figure 1 

Table 1 

Pin Designations 
Signal Apple II 

D7 42 
D6 43 
D5 44 
D4 45 
D3 46 
D2 47 
D1 48 
DO 49 
A7 9 
A6 8 
A5 7 
A4 6 
A3 5 
A2 4 
A1 3 
AO 2 

+5 V 25 
GND 26 

STROBE 1 

I 
I 
I 
I 
I I C 14 
I 74LS OO L ______ _ 

+5V 

SOUT 5i>-----------l 

S-100 
90 
40 
39 
38 
89 
88 
35 
36 
83 
82 
29 
30 
31 
81 
80 
79 

1 &51 ( +8V) 
100 

see figure 1 

'l...J STR OBE 

In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a nag­
ging problem7 Send your inquiry to: 

Ask BYTE 
c/o Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE3 J 7) directly. Due to the 
high volume of inquiries, personal replies will be given as time 
permits. Please enclose a self-addressed, stamped envelope, and 
be sure to include " Ask BYTE" in the address. 
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More CFR SpectacularsU! 
Parallel Input 'Correspondence' SELECTRIC 
TYPEWRITER/PRINTER 

Features : 
.15" Frame. 132 Columns 
• Takes Std. Ollice 

·GolI·Ball· Elements 
.Parallel ··Centronics·Type·· l'l Input 
.IBM 745 Printer Mechanism 
.Upper & lower Case ASCII Inl 
.Used. Reconditioned Terminals 
.Ideal lor Word Processing Complete. 
.Use as a Typewriter. Tool Ready to Use: 

Only 
$659.00!!.a 

Rep lacemen t Lme Cord Included, No Type Elem ent Included 
• Add $2000 for Handling & PaCkaging. Pay Shtppu19 Wtlen Delivered 

" IBM Technical Data for 'Selectric' ................ $20.00" ~ 
-GET OUR BARGAIN·PACKED PERIPHERAL FLYER!!- • 

D~~~!'i!SR ASCII TERMINALS ---~-~----
.15" Frame. 132 & 156 Columns ~ 
.15 & 30 Characlers /Second 
.Oual Pilch [10.12 Chars.llnchl / 
.Oiablo "Hylype" Prinler ", ,1' '"" 
.P/oller Funclion wi 1/60"H & 1/48"V Sleps 
• Simple RS·232-C ASCII 1/0 

Includes Operator's Instruc ti ons. Schemati Cs. Etc . 
Add $35 for Sh iPPing CraIe. Pay Shipping on Delivery 

System 75 Daisy Terminals ... $1499.00" 

BARGAIN " FLOPPY" DRIVES ---~ 
Removed Irom serv ice. built by MP I Div. 
of Control Data . 9400 Series. takes 
Shugart-type 8" diskettes . Good cond" 
may need some service. Inc!. : data , schem­
atics. etc. 

Only. . $229.00 ca 

Buy 3 and SAVE BIG! 3/$599.00 PI,,, Sh'pp",g 
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A. syst~ms, i~c. 
No. P7 Zenith Data Systems Z89F Microcomputer with 247 8"' Dual Disk Drive 

ZENTI1I DATA SYSTEMS 
Z89-FA Microcomputer System ....... . .... . . . 

48KB, 5.25" Disk, HDOS 

UST 
$2,895 

OUR PRICE 
$2,495 

Z89-GA Microcompuler System. . $2,595 $2,259 
48KB, HDOS (No Disk) 

ZI9 C RT Te rminal ............ ... SPECIAL $ 9SO $ 795 
287 Dual 5.25" Disk Unit (200 KB) $1,195 $1,095 
Z47·BA Dual 8" Disk Unil (2MB) . .... .. NEW $3,695 $3,295 

C P/ M V.2.2 for Z89 .. $ ISO $ 140 
HDOS Operating System (wilh BASIC) . $ ISO $ 140 
Microsoft BASIC V5.1 for CP/ M . . $ 175 $ 160 
Microsoft BASIC V5 .1 for HDOS ..... . . . .. . $ ISO $ 140 
Microsoft FORTRAN. .. .. ... . . ... . . $ 195 $ ISO 
Microsoft COBOL . . . . . . . . . . . . . . . . $ 395 $ 350 
Word Processing fo r Z89. $ 395 $ 375 
To Order : Send Check or Money Order to : PK Systems , Inc., 113 Nort h 
Cente r, Bloomingt on, IL 61701 . Allow lwo weeks for personal c hec ks to clear. 
For COD Orders , add 5% for handling and service charge . Rush orders. add 
$50.00. 
Shipping: Freight collect, FOB Bloomington. We ship UPS, air freight, or 
mot or fre ight. 
PK Systems is an Authorized Zenith Data Systems Dealer and Zenith Service 
Center. ~ 

CALCULATOR MODULE SELECTOR 

I"· 

for Texas Instrum en ts 59/58 Calculator 

• Holds four Solid State Software'· libraries or a total of 20,000 
program steps. 

• Effectively quadrupl es the power of a Tl 59 or 58 calculator by 
providing continuous access, under program or manual control, to 
any routine in any module. 

• Four LED lamps on the selector can be activated to illuminate a 
prompting message or serve as a status indicator. 

• Attaches to the calculator through the module port and can also be 
used with the PC 100 printer. 

• Completely portable requiring no external power supply or batteries. 

• Assembled, tested and warranted fo r ninety days. 

"-------------\. $199.95 

I i~j~. ~~~~~:o~~~~~ j~ii~@ ... : ....... :;.: .. :;::=:::; iYj i~ 
~'::i:;~ >:.:1 

~
-::::~ ~ 705 N. Bowser '" 

:.~:... Richardson, TX 75080 
(2 14) 238-1 8 15 

Circle 195 on inqu iry card. BYrE January 1981 283 



Ask BYTE ______________________________________________ _ 

Vocal Power 

Dear Steve, 
I need your expertise in 

circuit design once again. I 
recently interfaced a voice 
synthesizer to my Heath H-8 
computer, and I need a 
power supply for it because 
the H-8 doesn't supply 
enough current for both 
itself and the synthesizer. 

Figure 2 

The power supply I am 
using now is my own crude 
design, unregulated and 
poorly filtered . I have 
looked through past BYTE 
articles for something that 
might work, and I have 
found nothing. Could you 
be of help, Steve? What I 
need is ± 12 V at 500 rnA 
and +5 V at 350 rnA. There 
is very little "surge" de-

* HEAT SINK (DO NOT SHORT MOUNTING TABS 
TOGETHER) . APPROXIMATE POWER DISSIPATION 
NOTED OVER DEVICE. 

4A FULL-WAVE 
BRIDGE 100PRV 
RS 276-1171 
i-----l 

mand. The ±12 V should 
be within 10% and regu­
lated, the + 5 V within 5 %, 
also regulated . 
Ted G Benglen II 

Figure 2 is a schematic 
diagram for the power sup­
ply you describe. If you 
have any more questions on 
seat-of-the-pants series­
regulated power-supply 

design , I recommend you 
read my new book entitled 
Build Your Own Z80 Com­
puter, which will be 
available from BYTE Books 
(70 Main St, Peterborough 
NH 03458) in February, 
1981 . There is a complete 
chapter devoted to this sub­
ject .. .. Steve 

1-=----_>------1--:> +12 V Gil 0 .5 A 

JOiL F 
35V 
RS 272 - 1013 

Aci 1+ 
25.2 V CT@2Ar---"c:.:-, ...... -11*-..--:--1 "----+---------.---~ 
RADIO SHACK I 

+5V@ lA 

2 73 - 15 12 I 

12 .6V 

115VAC 
CT 

12. 6V 

EMG + TRS-80 = 77 
Dear Steve, 

I am currently using a 
TRS-80 Level II 16 K 
microcomputer in my 
classroom. I am a Special 
Education specialist who 
teaches 7th and 8th grade 
learning-disabled students . I 
am trying to put together a 
program using stress-free 
learning techniques. What I 
would like to do is interface 
an EMC (electromyogram) 
unit to the TRS-80. Your 
name was given to me as a 
possible resource. I would 
appreciate any assistance 
that you could provide. 
William Engelhardt 

It is not particularly 
difficult to connect the 
single-bit output of the EMC 
unit from my article "Mind 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+ 

+ 

4700iLF 
35V 
RS272-1022 

2200iLF 
35V 
RS 272-1020 

Over Matter: Add Biofeed­
back Input to Your Com­
puter" (June 1979 BYTE, 
page 49) to a TRS-80, if you 
have the Radio Shack 
Expansion Interface or a 
COMM-80. Either unit pro­
vides a printer port at 
memory address hexa­
decimal 37E8. 

The easiest method is to 
attach the EMC output to 
pin 21 of the printer connec­
tor (ground is on pin 34) . 
This is ordinarily used as the 
printer BUSY line . Pins 23, 
25, 28, 29, 19, 32, and 30 
should be grounded. In 
BASIC, execute a 
PEEK(14312) when you 
want to read the EMC in­
put. If it returns as decimal 
128, then the EMC output is 
high; if it returns 0, then its 
output is low. 

If you would prefer not to 

+ lOiLF 
35V 
RS 272-1013 

GND 

+ lOiLF 
35V 
RS 272-1013 

2. 5W 

7912 * 2 
NO PI N t-=-----e----f~ -12V@0.5A 

go through the expense of 
the expansion interfaces for 
a single-bit input, then I 
refer you to my May 1980 
BYTE article (see "110 
Expansion for the Radio 
Shack TRS-80, Part 1: Prin­
ciples of Parallel Ports," 
page 22), which describes 
how to construct a parallel 
port for any address . ... Steve 

SDK-86 Inquiries 

Dear Steve, 
I am a subscriber to 

BYTE, and I have enjoyed 
reading your articles for 
over two years. Your ar­
ticles have increased my 
knowledge of digital cir­
cuitry and microcomputers. 
Thus, one purpose of this 
letter is to thank you for 
your effort. Although I con-

stantly read articles in BYTE 
and other technical 
magazines, I am only now 
thinking of assembling my 
own computer. Perhaps you 
could answer some of my 
questions: 

In your article on the Intel 
SDK-86 computer kit (see 
"The Intel 8086," November 
1979 BYTE, page 14), the 
data-rate generator is fed by 
a 612,500 Hz clock. It seems 
to me that the 8-bit counter 
(a 74LS393) would divide 
this by 256 to produce a 
minimum rate of over 
2 kHz. Where does the 110 
bps (bit per second) rate 
come from? 

I am considering the pur­
chase of an Intel SDK-85 kit 
and a Heathkit H-19 (smart 
video terminal) . I believe 
that they will be compatible; 
how hard can the interfacing 
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LINE VOLTAGE 
TRANSIENT CLIPPING 
Features Parallel Operation 5000 Hits/Second 

PROTECTS: PROTECTS AGAINST: 
·Computers ·High Energy Voltage 
• Micro-Computer Systems Transients 
·Word Processors .On-Off Switching 
·Cash Registers ·Lightning Induced Transients 
·Power Supplies .Inrush of On/ott Power 

Y 
67BF 

o MAR C TRANSIENT VOLTAGE ® 
C SURGE SUPPRESSOR LISTED INDUSTRIES, IN . 

(formerly P 0 Fl 

7133 Rutherford Rd. Baltimore, Md. 21207 
(301) 298-3130 800-638-9098 

480x512 Computer-generated 240x256 Digitized image. 16 lellels 

ROBOTICS·AUTOMATED COUNTING AND MEASURlNG·QUALITYCONTROL MONITORING· 
PATTERN RECOGNmON·IMAGE PROCESSING.,..,EDICAl AND SCIENTIFlC RESEARCH 

Circle 198 on inquiry card . 
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If you're looking 
for the best prices 
in the U.S.A. 
on 

.TRS-a0 1 M 

MICROCOMPUTERS 
We are conSistently offering the TRS-80 line at savings 
up to 20% which means you can save $150to$1500 by 
buying directly from Computer Discount of America. 

Our savings are as big on all TRS-80 systems, hardware, 
accessories, and software, and, most models are in stock 
for immediate delivery (usually within 7-10 days). 

TRS-80 Model I, Model II , Model III, Pocket Computer, 
Color Computer, ATARI Model 400, and Model 8GO -
we have them alii They are brand new, in factory- sealed 
cartons, and carry a full factory warranty . 

Our TRS-80 computers are pure Radio Shack Factory 
built - no add-on, untested memory chips from usl 

So , if you're looking for the best prices in the U.S.A" for 
microcomputers, and 
accessories ... CALL 
TOLL FREE: 800-526-5313 
Computer Discount of 
America. West Milford Mall 
West Milford, N.J. 07480 

N~9]x-o~~~t~~~RE [111·,1'" 
SHIPMENTS. 

Features: 

rCompufer'" 
Discount 

L. of America ~ 

• Highest quality 480x512x8 digital video image 
• Input capability from 1V cameras or other sources 
• Variety of synchronization choices 
• 2 selectable video AID conversion circuits 
• Choice of 1. 2. 4. B. 16 or 24 bits per pixel 
• 32K-byte image memory on the basic system 
• 64K. 1281<, 1 92K and 256K-byte system capacity 
• High resolution lightpen input 
• Photographic trigger control input 
• Software selectable system parameters 
• Stand-alone intelligent graphics unit with universal interface 

Accessories: 
• RGB color monitor 
• High performance lightpen 

• 

DIGITAL 
GRAPHIC 
SYSTEMS 

• Hard copy printer/plotter 
• Software packages available 

441 California Avenue 
Palo Alto, CA 94306 
415/494-6088 
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be1 Since the serial 110 (in­
put/ output) port of the 
SDK-85 runs at 110 bps, it 
seems that the initial loading 
of the H-19 may take as 
long as 3 minutes. What is 
the best way to interface a 
printer to the computer at 
the same time7 

I am interested in obtain­
ing BASIC firmware: I have 
seen advertisements for 
BASIC stored in ROM 
(read-only memory), but it 
seems that it may be written 
for a specific computer 
system, rather than the 8085 
microprocessor in general. 
Can I get firmware compat­
ible with the SDK-85 com­
puter that will handle 1107 
Is the performance increase 
of the SDK-86 over the 
SDK-85 really worth $5501 
Chin Y Chang 

Thank you for the vote of 
confidence. I'll try to answer 
your questions in order: 

On the SDK-86 computer, 
the data-rate generator is fed 
by a 1.8432 MHz clock. The 
74L5393 and other circuitry 
reduce this to approximately 
1760 Hz (actually a bit 
higher) to provide 110 bps. 
This unit can go as high as 
4800 bps, with the change of 
a few jumpers. 

The H-19 and SDK-85 
could communicate serially. 
Provision is made on the 
SDK-85 board for the addi­
tion of an MC1488 and an 
MC1489 (quad line driver 
and quad line receiver, 
respectively) for RS-232 
operation. Since the only 
data rate is 110 bps, things 
will indeed be slow, unless 

you write your own I/O 
routines. Interfacing to a 
printer requires knowledge 
of the printer's specifica­
tions . If it communicates 
serially, then a switch would 
allow you to use the printer 
in place of the video 
monitor quite easily. Selec­
tion of the best printer for 
interfacing is dependent 
upon your programming 
abilities. 

Lawrence Livermore 
BASIC is available in read­
only memory from a few 
manufacturers (such as Na­
tional Semiconductor). Call 
National's local sales offices 
for details. The memory 
devices contain only the 
BASIC interpreter, but no 
I/O routines; compatibility 
with the SDK-85 system 
will, again , depend on your 
abilities. 

The SDK-86 is not aimed 
at the experimenter market. 
While you may benefit in 
the long run, your questions 
suggest that you might be 
biting off a little too much . 
If you want a 16-bit com­
puter, save the $1000 cost of 
an SDK-86 kit and put it 
toward an assembled 
system . ... Steve 

Questions, 
Questions, Questions 
Dear Steve, 

I have a couple of ques­
tions regarding your article 
"110 Expansion for the 
Radio Shack TRS-80, Part 
l." (See the May 1980 
BYTE, page 22.) It appears 

that figure 7 is a diagram of 
the prototype board pic­
tured in photo 3. Where do 
the capacitors come in 7 And 
what are their values7 

I know just enough about 
electronics to get myself into 
trouble . I know what the 
components are and how 
they work, but I don't know 
how to match them up into 
a working circuit. 

Also, could you furnish 
more information about 
using the extra logic on IC5 
to operate the three addi­
tional ports7 I am particular­
ly interested in a combina­
tion security system and 
external-device control and 
monitor. I don't think 8 bits 
is enough for what I have in 
mind . 

I have done some figuring 
on the additional ports. It 
appears to me that, for each 
additional port, I will need 
(to decode the port address) 
one 74LS04, one 74LS30, 
and one 14-pin DIP switch. 
For input capabilities, I 
would need two 74LS125s 
and two 74LS75s. 

Since there are four in­
verters unused on IC7, three 
could be used with the 
latches for the three other 
ports. 
Kerry A Wilson 

You are correct. Figure 7 
is the circuit of photo 3. The 
extra capacitors are for 
decoupling and protective 
filtering. These components 
are added because they are a 
good idea and not because 
they are necessary for the 
port function described . 
Whenever TTL (transistor-

transistor logic) components 
are used in a design , 
capacitors are attached 
across the power-supply pins 
to eliminate noise in the 
power wiring. The value is 
usually 0.01 Jl.F to 0.1 Jl.F, 
and one should be added for 
every three integrated cir­
cuits (this figure is variable 
and depends on circuit den­
sity and power consumption 
as well). 

The larger capacitor is a 
10 Jl.F electrolytic type which 
is attached between + 5 V 
and ground where the 
power enters the board. 
Whenever an interface is 
remotely powered, it is 
possible that the wires at­
taching it to the power 
source will pick up noise. 
Adding a capacitor at the 
end of the power cable helps 
reduce this noise. The exact 
value is a function of cable 
impedances and circuit reac­
tance , but, in low-current 
circuits, 10 Jl.F to 100 Jl.F is 
acceptable. High-quality 
designs may be a little more 
particular, and tantalum 
electrolytics are generally 
used. 

The additional logic 
necessary to expand figure 7 
for three more ports would 
be six 74LS125s, six 
74LS75s, and three of the re­
maining inverter sections of 
IC7. For each port, you 
would duplicate the circuit 
of ICs 1, 2, 3, 4, and 7a; 
however, use the other 
strobe lines on IC5, the 
74LS155. Those lines are 
described in detail in the sec­
ond part of my article. (See 
the June 1980 BYTE, page 

'>.!c.,,, 

1125 N. Golden State Blvd.! s~e G I_r~~ TRS-80 n" 
Turlock, CA 95380 (A) Cahformaresldents Interface A Ode. 
(209) 667-2888 ! 634-8888 add 6% tax Call for inf Vailable 

We are experiencing telephone difficulties, please keep trying. ormation 
TR-80 is a recognized trademark of Tandy Corporation . PET of Commodore International . APPLE of APPLE COMPUTER and EXIDY SORCERER of EXIDY, Inc . 
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Des/so Multibus® 
Development/ 
Control 
System 
$3595 
The DCS/SO is a low cost, industrial qual ity rack-mountab le 
Multibus' compatib le development /cont ro l system. This compact 
unit was designed fo r high rel iab ility , easy maintenance and 
includes dual S" floppy d isks, DCSS01 OA CPU, 5-s lot (optional 
9-slot) backp lane and power supp ly. A 16k byte system costs $3595. 
Complete systems with in-circuit emu lation (SOSO/SOS5/ZS0/6S00) 
inc lude DCS/SO, PROM programmer, printer and CRT fo r less 
than $ 12,000 
MUL TIBUS HARDWARE - DCS designs and manufactures a 
complete line of Mu ltibus compat ibl e boards inc luding the 
DCSS0 10A CPU that can conta in up to 4k RAM, 16k PROM/ROM, 
4S Bits paral lel I/O, and 2 seri al I /O ports. 
SOFTWARE - The DCS/SO is CP/M" compat ibl e and the 
softwa re available includes Fortran , Pascal, Process Contro l Basic, 
" C" Programming Language, cross-assemb lers and a PL/M' 
compatib le compi ler. 

DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY lOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
* ISOLATOR (ISO-l A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket ............... $56.95 
*ISOLATOR (lSO-2) 2 filter isolated 3-pronll socket banks; 

(6 sockets total); integral Spike/Surge Suppression; 
1875 W Max load, 1 KW either bank . . . . . .. $56.95 

·SUPER ISOLATOR IIS()'3), similar to ISO-1A 
except double filtering & Suppression . _ . . $85.95 

·ISOLATOR IISO-4), similar to ISO-1A except 
unit has 6 individually filtered sockets. .. $96_95 

·ISOLATOR (lSO-5), similar to ISO-2 except 
unit has 3 socket banks, 9 sockets total . . $79_95 

·CIRCUIT BREAKER, any model (add-Ce) Add $ 7.00 
·CKT BRKR/SWITCH/PILOT (-CeS) . .. . Add $14.00 

• 
TOLL FREE ORDER DESK 1·800·225.4876 ~ 

(Except Ma, HI, Ak, Pr, Canada) ~ 

, Multibus PL/M Trademark of Intel 
" CP/ M Tr~demark of Dig ital Resea rch 

L£7 Electronic Specialists, Inc. 
171 South Main Street, Natick, Mass. 01760 Dapt.B I 

Distributed Computer Systems 

TO L L F R E E 1-800-225-4589 

223 Crescent Street 
Wa ltham, Ma. 02 154 
617 S99-66 19 

TECHNICAL 8. NON·800 AREAS 1·617·655·1532 

THE FIRST TRS -80@ COMPATIBLE COMPU·TER 
WITH HIGH DENSITY COLOR GRAPHICS! 

LNW80 

LNW RESEARCH intro duce s th e LNHSO, a hi g h pe rforma nce color compute r, 
compat i ble wi t h the T !-' S- S O'I'M ~1ode l I . The f ul ly integ rated LN\oJSO is 
il sooh i sticatec1 a nd ver !3 a ti le mi c r ocomo ute rwi th t he :ollo wi nq ;::oHe r ful 
fea tures , ' 

COMPATIBILrrY 

liardwa r e and sof tware comp a t i b l e t o t h e Rad io Shack TRS- SOTl-l Hodel I 
compu t er , provides the wi d e st sof tware base of any Microcompute r. 
c a s s e tte in te rfac~ ; e xpa n sio n bus 

DISPLAY 

\Juality uppe r a n d l m -Jer ca se d i splay. 

'1\0.10 modes of color graphi.:.: s , h i g h resol ution g r.J. phics , 3S4 x 192 i n 
e iYll t,colo r s - hi g her density t h a n t h e ~pp le II ~ Low d e nsi t y co lor 
gralJIH CS o f 128 x 1 92 are a l so availabl e in ei <:;r h t c o l o rs . 

ili y ll r esolution - b l ack an d wh ite g raphic s - of 38 4 x 1 9 2 mix e d wi th 
t e x t and '1'RS - SO'l'N standa r d graphi c s . 

Re Verse viden, :""0mrosite video RF' output , 

PERFORMANCE 

The LM;' BO ut i l izes t h e f ast Z- SO A mi crooroce sso r which execute s a t a 
speed of 4 r,lH Z - over twice t h e speed o 'r t h e TRS - SOWI "lo del 1. 

PC BOARD $ 89.95 EXTERNAL DATA SEPERATOR 

N W 
ASSEMBLED 

ANO FULL Y TESTED 
SYSTEM 
EXPANSION 

Ask about our : 

LNW 
RESEARCH 

Keyboard 
coolnel 
l •• dex 
VIDEO 100.a0 

LNW RESEARCH 3183-E AIRWAY AVE COSTA MESA CA 92826 714-552-894" 
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' ''PUI~ I'". J" G' "ppf. { O~'I>"'" In, 

I~ )_&O ". 1~' 0 ' '.00 . ("''' 

$14.95 

ORDERING INFORMATION 

AT 

$69.95 [PC 80A.D & ] 
USER MANUAL 

SERIAL RS232 C12 QmA 110 
FLOPPY CONTROllER 
32K BYTES MEMORY 
PARALLEL PRINTER PORT 
DUAL CASSETTE PORT 

• REAL-TIME ClOCK 
e SCREEN PRINTER BUS . I.~ ~. ON80ARD POWER SUPPLY 

I VIS4 ! 1,1.' " _" __ ' " eo SOFTWARE COMPATI8LE 
_ SOLDER MASK,SILK SCREEN 
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computers Terminals Modems 
We are the stock ing terminal distributor offering full service. 

on-si te maintenance coverage 

CRT's 
Perkin· Elmer Bantam 550B 
Microterm Act VA 

$749 Perkin· Elmer Super Owl 1250 $1799 
779 Microterm Mime IIA 819 

IBM 3101 Model 10 1191 IBM 3101 Model 20 1375 

Dec VT100 1699 Televide0912C 799 

Tel evideo 920C 839 
Hardcopy Terminals 

DEC LA34AA 939 DEC LA34DA 1149 

Teletype Model 43 KSR 1049 NEC Spinwriter 5520 3088 
with RS232C and connector cable Typewriter quality wi th Trac tor, 

ribbon , thimble 

Printers 
Perkin· Elmer 650/655 CRT 999 NEC Spinwriter 5510 2754 
Screen Printer Typewriter quality with Tractor, 

100 CPS 

Micro line80 

Centronics 737 

ribbon, thimble 

594 

828 Centronics 779 
call for other Centronics models 

Modems 

1068 

Bell 212A - Penri1300/1200 799 Bell 103/113 - USR·330 339 
1200 and 300 Baud/Manual 300 Baud/Manual originate 
originate auto answer auto answer 

Auto dial option 799 Auto dial option 50 
(Both modems connect to phone lines via RJ 11 Cstandard extension phone jack.) 

Acoustic Coupler Computers 
Phone Link - 300 Baud 179 USR·1600P 4099 
Originate and answer. Compact. 

Leasing rates on request. Write or call for product information. 

10 day money back guarantee on all products. 

QBl 
U.S. ROBOTICS INC. 

203 N. WABASH 
. SUITE 1718 lS=I CHICAGO, ILL 60601 

1::312) 341:)-5650 

THIS YEAR 
CP/liDS 

COMPLETE INTEGRATED 
ACCOUNTING SOFTWARE 

MASTER TAX-Professional tax preparation program. Prepares sched­
ules A, B, C, D, E, F, G, R/ RP, SE, TC, ES and forms 2106, 2119, 2210, 
3468,3903,2441,4625, 4726, 4797, 4972 ,5695 and 6251. Printing can be 
on readily available, pre-printed continuous forms, on overlays, or on com­
puter generated , IRS approved forms. Maintains client history files and is 
interactive with CPAids GENERAL LEDGER II (see below) ... . $995/$30 
Annual Update Fee . . .................. . ............... $350 

GENERAL LEDGER 11- Designed for CPl\s. 
Stores complete 12 month detailed history of 
transactions. Generates financial statements, 
depreciation, loan amortizations, journals , 
trial balances , statements of changes in finan­
cial position, and compilation letters. Includes 
payroll system with automatic posting to gen­
eral ledger. Prints payroll register, W2's and 
payroll checks. . . . $4501$30 

Runs with widely accepted CPI M operating 
system 

Distributed by 

lifeboat Associates 

,,'" THE 
SOFTWARE 

Lifeboat Associates J 

1651 Third Avenue, New York, N .Y. 10028 t 
o (212) 860-0300 0 Telex: 220501 

SUPER­
MARKET 

-
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Ask BYTE----------
42.) The addressing for the 
other ports is already de­
coded in the original circuit. 
As the switches are shown , 
the first port is 00. The 
other three will be 01 , 02, 
and 03 respectively. 

Be careful to keep your 
wiring short and neat 
because this circuit is at­
tached to the main computer 
bus. If the computer mal­
functions , then you may 
need to add extra buffers to 
the data and I/O buses. 
... Steve 

Transmlsslon­
Transmission Logic? 

Dear Steve, 
I have been interested in 

monitoring my car's gas 
mileage for several years, 
but until recently I have 
been prevented from doing 
anything about it because 
there was no inexpensive 
way for me to measure the 
low fuel-flow rate in a car. 
Now a fuel-flow sensor is 
available from Zemco Inc, 
12907 Alcosta Blvd, San 
Ramon CA 94583, for $19. 
They sell The Compucruise 
and any replacement parts 
for the unit at reasonable . 
prices. A speed sensor and 
magnet-replacement kit are 
also available for $4.50 and 
$15, respectively, but my 
odometer (I have a 1974 
Toyota Celica) sends a 
marker pulse to an 
emissions-control device, 
which I can use . 

I designed the circuit 
shown in figure 3 to display 
miles per gallon. The circuit 
is simple, and though it does 
not contain a microproces­
sor, it could be connected to 
a computer for more sophis­
ticated analysis. It .comprises 
two signal conditioners to 
convert the outputs of the 
speedometer and the fuel­
flow sensor to TTL levels, a 
divide-by-N counter to 
count fuel pulses, and a 
3-digit latching counter and 
display to count odometer 
pulses. A pair of one-shots 
(monos table multivibrators) 
are used to latch and then 
clear the display . 

My odometer sends 376 
pulses per tenth of a mile. I 
do not know how the pulses 

are created inside the 
speedometer case, but, with 
an oscilloscope and a 
resistor-substitution box, I 
determined that the pulse 
train switches between 0 and 
5 V with a 50% duty cycle 
and has a 1 k-ohm im­
pedance . 

In the fuel sensor, a 
rotating vane interrupts a 
light beam from a 12 V bulb 
to a phototransistor 3730 
times per gallon. 

Dividing 3730 by 376 
gives 9 .92 (ie: roughly 10), 
so if I count 10 pulses from 
the flow sensor with the 
divide-by-N counter and 
then display the count from 
the odometer, it will read 
tenths of a mile per gallon. 
This reading is converted to 
mpg (miles per gallon) by 
shifting the decimal point 
left one place. Two 7490 
decade counters, two 7442 
BCD-t9-decimal decoders, 
and a NOR gate make up 
the divide-by-N counter 
where N can be any number 
from 0 to 99 by moving the 
inputs to the NOR gate to 
the appropriate pins on the 
7442s. As an extra, I tied the 
decimal point to the least­
significant bit of the flow 
counter so that the decimal 
point blinks as the fuel 
flows. On the highway, the 
decimal point blinks about 
once per second and the 
mpg reading is updated 
about every five seconds. 
The readout can be con­
verted to display miles per 
hour by switching the input 
to the first one-shot from 
the divide-by-N counter to a 
555 timer with a 9.6-second 
period . 

My question concerns the 
interfaces from the sensors 
to the TTL. The two inter­
face circuits I show on the 
schematic were designed by 
trial and error because tran­
sistors are a mystery to me 
(I used the 2N2222 because 
it is ubiquitous) . The buffer 
from the odometer seems to 
work well enough, but I oc­
casionally get erra tic 
readings from the flow sen­
sor, which is mounted to the 
car body near the distributor 
and ignition coil. Should I 
be using shielded cable or 
provide filtering before 
feeding the signal to the 
Schmitt trigger? If you can 
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8" DISK CONTROLLER 
NOW-DOUBLE SIDED OPTION! 

• DOUBLES APPLE ][ STORAGE 
• APPLE DOS COMPATIBLE 
• SHUGART 800 OR 850 COMPATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CPIM, UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 

SORRENTO VALLEY ASSOCIATES 
11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 

STRETCH THE POWER 
Pel/CBM With TNW 's IEEE -488 Bu s 

l§~~:;;;;;;;.:;;;;;..c:;..;....;;;;;;;:=;::;:;;;;;":'--·.",-- TN W·2000 

TNW's RS-232 SERIAL INTERFACES 
Connect your PET ICBM to any RS- 23 2 Serial Printer, Piotter , CRT 
Terminal. Modem , or other device 

TNW-1000 
TNW-2000 
TNW-232D 

ONE C HANNEL $129 
OUTPUT ONL Y 

ONE C HANNEL $229 
INPUT AND OUTPUT 

TWOC HANNELS, INPUT &OUTPUT. $369 
12 RS·232 CONTROL SIGNALS 

TURN YOUR PET INTO A TERMINAL 
Access Timesharin g Systems and Bulletin Board s with TNW's Pterm 
Softwa re and full service telephone modem : 

TNW-103 AUT O ANSWER/AUTO DIAL 
USE WITH DAA $389 

Pterm also work s with acou stical couplers and oth er modems interfaced 
.to the PET with the TNW-2000 or TNW-232D. Ele ctroni c mail and TWX 
Terminal programs also available . All units are addressable IEEE-488 
devices. complete with power supply ca binet . full documentation and one 
year warranty. 

TNW CORPORATION 
335 1 Hancock st.. San Diego , CA .. 921 to (714)225-1041 
TW X9 10-335-1194 
Vi sa/ Mastercharge Welcome. Dealer inquiries invited 
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Ask BYTE __________ _ 

offer any improvements to 
either interface I would ap­
preciate it. 
Roger H James 

If I were you, I would use 
shielded cable between the 
sensors and the logic board. 
The pulse output, as you 
said, is a result of the 
gasoline flow causing the 
wheel to spin and interrupt 
a light beam. Figure 4 is a 

circuit which more readily 
conditions phototransis tor 
pulse outputs. It might help. 
Also , I have provided a 
magnetic-transducer condi­
tioner (see figure 5), if you 
eventually care to use a 
magnetic pickup to acquire 
speed data .. . . Steve _ 

Power Connections for Figure 3 

Number 
ICI 
IC2 
IC3 
IC4 
IC5 
IC6 
IC7 
ICB 
IC9 

Figure 4 

Figure 5 

MAGNETI C 
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Type 
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7490 
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5.1 K 
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lK 

V ee 
16 
16 
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16 
16 
16 
14 
14 
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4 .7 K 2. 2K 

lK 
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TTL OUTPUT 
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IEEE-488 To TRS-80* INTERFACE 

JEL 
• S:IOfIlflC 0Ii11ID11(i 1AI(AA11R1£S • 

III.OOfl ~u - soe 

Everything needed to add powerful G PI 8-488 

controller capability to TRS-80, 

Model 1, Level 2 or DOS 

Mod . 488-808 $225 .00 + shipping. insurance & tax 

SPECIFY DISK OR TAPE 

For Model 3 Operation, Contact Fac tory 

SCIENTIFIC ENGINEERING LABORATORIES 

11 NEIL DRIVE • OLD BETH PAGE . NEW YORK 11804 

TELEPHONE (5 16) 694 -3205 

·T rade Marl< of Tandy Corp There is no affiliation between SCientifiC Engm8!Hlng 
Laboralorres and Tandy Corpora llOn or Radio Shack . 

ZENITH 
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Permanent protection for small computers, communi­
cations, medical and other sensitive electronic equip­
ment. Surge Sentry works in parallel with the power 
line to shunt destructive power surges in picoseconds! 
Triggers at 10% above the nominal peak voltage. 

At $89.50, it's less than the cost of a service call. 
Easy to install for immediate protection. Several 
models to choose from to fit your specific application. 

For details and a free brochure, call or write: 

(jj~IUSES,INC. 
643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 

Dealer inquiries invited. 

BUSINESS SOFTWARE 
FOR THE Z-891 

S & M Systems, Inc., the "All-in-One" Software Company 
is offering a full line of Business Packages for the 

"AII-In-One" Z-89 Microcomputer 
Inseq -80(TM) Business Software Systems 

Industry Standard Osborne Based : Accounts Payable / Receivable, 
General Ledger, Payroll 

S & M Software: Retail Inventory Control, Invoicing, 
Manufacturers Inventory Control, Customer Mail List 

PLUS MANY MORE!! 

All Systems have bee n Fi e ld Tested and are ready fo r shipment! 
CALL ABOUT OUR NATIONAL DEALER PROGRAM AND JOIN THE BEST 

IN SELLING THE FINEST SOFTWARE ON THE Z-80 MARKET! 

SYSTEMS ALSO OPERATE ON TRS-80 MOD I, MOD II, MOD III 
AND ALTOS MICROCOMPUTERS 

For Further Information, Contact: S & M Systems, Inc. Or Dial Direct: 1-617-373-1599 
P. O. Box 1225 1-617-481-5231 
Haverhill, Massachusetts 01830 
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BYTE's Bits 

Clarifications simple BASIC statement can of this software, however, ROMs use the same amount 

to TRS-SO check to see if the character should work with the new of memory as did th eir pre-

ROM Article is in the valid range for the Level II BASIC ROMs . decessors. Radio Shack has 

printer. If it is not, another In regard to using the modified some code to ca r-

After reading Terry Li's statement can change the Electric Pencil with the rect keyboard bounce and 

article in the October 1980 ASCII (American Standard TRS-80, a number of pub- cassette loading problems, 

BYTE ("Radio Shack's Code for Information Inter- lications have presented in- and some new code has 

Modifications to the change) value to a valid formation on how to use the been added. Radio Shack 

TRS-80," page 182), I feel I one. Electric Pencil with the stresses that all the original 

must make a few comments. The new Level II BASIC Radio Shack lowercase mod- routines are still contained 

Adding lowercase to the ROMs do not have a smaller ification . Some commercial in the ROMs and the entry 

TRS-80 Model I is not done capacity (less bytes of mem- software is also available for points for all published 

by adding or changing a ory). Some changes have modifying the Electric routines remain 

ROM (read-only memory). been made that consumed Pencil. unchanged . .. . SM 

In an unmodified TRS-80, some of the memory space Thomas de Man 

seven programmable mem- originally used by the Voszegge 7 

ory integrated circuits are messages "RADIO SHACK 2318 ZJ Leiden New Restrictions 
used for the video display. LEVEL II BASIC" and Holland 

When the lowercase modifi- "MEMORY SIZE" . The en- The USCF (United States 
cation is performed, an try points for all I/O (in- Sources at Radio Shack Chess Federation) has an-
eigh th programmable mem- put / output) routines are un- told me that all points made nounced new restrictions on 
ory device is added for bit changed, so most of the pre- in this letter are essen tially the participation of chess-
6, which indicates upper- or sent TRS-80 software will correct. However, Radio playing computer systems in 
lowercase characters. work . Also, no routines Shack wou ld like a few USCF-rated human chess 

In some cases, a new have been eliminated. points clarified: When the tournaments. Only program-

character generator ROM is With the old Level II lowercase modification is mers and developers of 

added because earlier model BASIC ROMs, the shift- performed by Radio Shack, systems can enter machines 

TRS-80s had character down-arrow gives control the character generator in competition, and 

generators that did not give characters when other keys ROM is often replaced organizers and directors of 

good lowercase characters . are pressed with it simulta- because early Model I tournaments may prevent 

To use lowercase, the neously . However, the value TRS-80s had character 
computers from partici-

Level II BASIC ROMs must 26 is generated first. When generators that had lower-
pating in certain events . 

be upgraded . The INKEY$ the shift-down-arrow key is case characters without 
For more details, write to : 

problem seems to indicate not released , then pressing descenders that fell below United States 
tha t this is done when the other keys generates the the line (eg: "y ," "g," and Chess Federation 
lowercase modification is control values (eg: 01 for "p"). The new ROM gives 186 Rt 9W 
installed . "A"). Most software tha t these letters true descenders, New Windsor NY 12550 • 

LPRINTing a character uses the control value thus making these letters 
after PEEKing it from video feature of the TRS-80 much easier to read. 
memory is possible. A neglects the value 26. Any The new Level II BASIC 

ompati are 
AVAILABLE FOR ALL 8-5 " 55-SO IBM FORMAT SYSTEMS INCLUDING TRS-80", NORTHSTAR. SO SYSTEMS, 

ALSO AVAILABLE ON 5" DOUBLE DENSITY SUPERBRAIN'" 

GREAT LOOKING LETTERS & REPORTS! UN-CAN YOUR CANNED SOFTWARE! 
REPORT WRITER Z-80 DISASSEMBLER 

TAKE THE AGONY OUT OF TERM PAPER WRITING 
AUTO FOOTNOTING, TABLE SPACING, HEADINGS 
No RETYPING TO INCLUDE CHANGES , CORRECTIONS 

ALWAYS PROFESSIONAL LOOKING LETTERS, FORMS 

SIMPLE MULTI - LETTER PRINTING $42 00 LEFT AND RIGHT JUSTIFICATION 

SI MPLE TO LEARN, EASY TO USE PPD 

FEEL COUPED UP WITH YOUR CANNED SOFTWARE? 
OUR Z-80 DISASSEMBLER RECREATES ASSEMBLY 
LANGUAGE SOURCE FILES FROM ABSOLUTE CODE 
ENABLING USERS TO EASILY TAILOR PROGRAMS TO 

MEET THEIR SPECIFIC NEEDS. THE $ 72 00 
PRECONDITIONER ALLOWS THE 
DISASSEMBLER TO DECODE ASCII. PPD 

CARDS: FREE 24 HR ORDER 
WE'LL CREDIT INVOICE. ONE 

ICE. CHECKS, M .0.'5: TEN 
KDAY HOLD. CA. RES: ADD TAX. 

BOWER·STEWART & ASSOCIA r=-=-~~ 
!Iii - -I P.o. BOX 1389 

STATE SYSTEM Be CONTROLLER. 
ALLOW TIME FOR SURFACE MAIL. 

TRADEMARKS- 'DIGITAL RESEARCH, 
"RADIO SHACK, ·"INTERTEC. '!- VISA' HAWTHORNE, CA. 90250 

l!! ' , 676-5055 
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The Key Sequent ial Access Method (lSAM) for the professionaL 
I n many success fu l applicat ions since 1977. 
Used by equipment manufacturers like Cromemco & Philips. 
Runs on floppy or hard disk systems under Cp/M. CDOS. 
IMDOS. with a special version for UCSD Pascal. 
Easy in terfaces to CBASIC 2. Microso f t Ba sic. Fortran. 
Pasca l. a 11 d assembly language. 

Features: 
o Any number of keys 

o Fixed. va riable. and data sens itive records 

o B- tree file st ructu re with no overf low areas 
insures fast access 

o Access by full or partial keys. sequential movement 
in both directions. and access by record number 

o Automatic disk space reclamation 

o Self-reorganizing f iles 

o Fil es may span up to 4 disks 

o Powerful utility package included 

o Writ/en in machine language for speed & efficiency 

o Requ ires only 5k of m emory 

Singl e s i t e objec t licence $ 395 
De m o p ack age on 8 " SSSD CP M format S 50 
Ca lifornia res ide nts a d d 6 ":. sa les lax 

OEM & Dea lel' inqu il'ies inv i t e d 

EMS Lf" c,ent 
Managcmc' . 
Syst{-ms.lm 

computer applications 
36115 Gr:mt! ,\ , .. 5 t,. 30·1 Q,lkl,md (.\ Cj.It,j( ' 

HP ·4 IC 
Card Reader « IC) 
Printe r (4 /C) 
THE WAND « IC) 
HP·67 
HP·97 
Hp·34C 
HP·38C 
Hp ·33C 
HP·38E 
HP ·37E 
HP·33E 
HP·32E 
HP·3 IE 
262 1 A Te rminal 

Hp·85 
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HEWLETT -PACKARD'S 
Calculators at 

Discount Prices 
Flio- HEWLETT 
~~ PACKARD 

LIST PRICE 

' 295 
'21S 
' 385 
' 12S 
' 375 
1750 
' ISO 
'150 
' 110 
' 120 

' 75 
' 90 
'70 
' SO 

' 1495 

FARNSWORTH PRICE 

'259 .00 
' 193.00 
' 346·.00 
'1 25.00 
'3 18 .75 
'637. 50 
'135 .00 
'135 .00 

'99 ,00 
'102 .00 
' 63 .75 
'76.50 
'59 .50 
'42 . ~O 

'1395 .00 

Personal Computer 
Reg . '3250 Sale $2895 

·ADD SHIPPI NG CHARG ES· 
Ill ino is Res iden l5 odd 5.25% Soles Tax 
VISA· MASTER CHARGE·CAS HIER CHECK 
Persona l Check OK - Allow 10 days 
for bo nk clea ra nce. 

FARNSWORTH 
COMPUTER CENTER 
1891 N. Farnsworth Ave . 
(tmmed iolely S. of EW To llw oy) 

Aurora , IL (312) 851·3888 
WEEKDAYS 10·8 ; SAT . 10·5 

... -------- MARYMAC INDUSTRIES, INC. ---------. 

To Place An Order 
From Outside Texas 

1-800-231-3680 

Store #G-189 

Questions & Answers 
& Orders 

Texas 1-713-392-0747 

BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack® dealership in Katy, Texas . Warran· 
ties will be honored by all company owned Radio Shack® stores, & participating franchisees and dealer authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only 5070 Sales Tax . Open Mon .-Sat. 10·7 . We pay freight and insurance . No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at , 
21969 Katy Fwy, Katy (Houston), Texas 77450. 

WE OFFER ON 
REQUEST 

Federal Express 

Houston Intercontinental Airport 0 
Delivery 

U.P.S. BLUE 0 

References from people who have 0 
bought computers from us probably 
in your city 

ED McMANUS 

In stock TRS-80 Modal 
II and III 

No Tax on Out of Texas Shipments! 

OR MORE 

WE ALWAYS 
OFFER 

!a NO extra charge for Master Charge 
or Visa 

o We always pay the freight and 
insurance 

121 Toll free order number 

o Our capebility to go to the giant Tandy 
Computer warehouse 5 hours away, 
in Ft. Worth, Texas, to keep you in 
stock. 

JOE McMANUS 

II Model III T§; ~ In Stock 
, I 

VIs.! 
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The Phone Link Acoustic Modem 
Sleek .... Quiet .... Reliable 

~ 
U.S. ROBOTICS INC. 

203 N . WABASH 
SUITE 1718 lS'=t CHICAGO, ILL 60601 

(312) 346-5650 

FIG* 
ORTH 

for CP/Mt 
Conquer the wa it while the editor or compiler loads. Conquer excessive 
disk I/O. Conquer boredom during yet another compil alion or assembly 
just to squash a tiny bug. Conquer memory squeeze on appli ca tion 
programs. 
Timin Engineering now offers CP/M users a complete, integrated, 
memory resident full FORTH system. Powerful editor. Incremental 
FORTH compiler. Z80/8080 assembler. Vi rtual memory. Fast .17 
second/K-byte disk 1/0. Top level command processor. All usi ng your 
standa rd CP/M BIOS. 
Ready to run for only $95 . User Manual alone, $20, credits toward 
software purchase. 
Place your order today - Then go FORTH and conquer! 

MITCHEll E. TIMIN ENGINEERING COMPANY 

'1575 GENESEE AVENUE · SUITE E2' 
SAN DIEGO, CALIFORNIA 921 2 1 • 

TELE PHONE (7 14) 455 ·9008 

Sof!WMe price j, fOi ~ , "!!Ie licell"-'C ,HId includes Ui{" M,lIlU,l1 and ,hIpping I.',ccp! C.O.D. [)i~ l rihulion i~ on 6" , in~l(> dcnS llY di sk. Olll,·, d"l 
(()fnl,lI" .,rld S IS . Item, sh ippt"d wilh;" 4/1 hour, for C.O.D., Cf('(jj , (':1/(1,. ct'l1 ifi(·d chl.1:~ , OJ "miley orde" C.,lifom;.! ' l-side ll!> pi ... " ", ~dd b'14 I." , 

' FOR IHII1!l'a..,IC,oup '.Di!l.iIJI !I. .">"a'chCorp 
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Software Received 
Data Master. Accessory 

package to Information 
Master (see separate listing) 
for the Apple II. Floppy 
disk, $100 . High Tech­
nology, POB 14665, Okla­
homa City OK 73113. 

The Pascal Data Base. 
Data base for the Apple II. 
Floppy disk, $400. Arizona 
Computer Systems Inc, POB 
125, Jerome A2 86331. 

Information Master . Data 
base for the Apple II. Flop­
py disk, $150. High Tech­
nology, POB 14665, Okla­
homa City OK 73113. 

(T.(L.C))-LISP. Version of 
LISP programming language 
for CP 1M computers . Cas­
sette, $150 . The LISP Com­
pany, POB 487, Redwood 
Estates CA 95044. 

Linear Circuit Analysis 
Program. Electronics 
analysis program for the 
PET I CBM. Cassette, price 
not available. Commodore 
Business Machines (UK) 
Limited, 818 Leigh Rd 
Trading Estate, Slough 
Berks, England. 

Single Disk Sort Version 
2.0. Disk-sort utility for the 
Apple II. Floppy disk, 
$49.95. Datacope, 5706A W 
12th St, PO Drawer AA, 
HilIc'rest Sta, Little Rock AR 
72205. 

Text File Copy. Word­
processing utility for the 
Apple II. Floppy disk, 
$49 .95. Datacope, 5706A W 
12th St, PO Drawer AA 
Hillcrest Sta, Little Rock AR 
72205. 

The Datacope Scribe. 
Word processor for the 
Apple II . Floppy disk, 
$79.95. Datacope, 5706A W 
12th St, PO Drawer AA, 
Hillcrest Sta, Little Rock AR 
72205. 

Microcomputer-Aided 
Design of Active Filters. 
Electronics analysis program 
for the Apple II. Cassette, 
$16.95 . Hayden Book Com­
pany Inc, 50 Essex St, 
Rochelle Park NJ 07662. 

Super Nova. Graphics 
game for the TRS-80. Cas­
sette, $14.95. Big Five Soft­
ware Company, POB 
9078-1S5, Van Nuys CA 
91409. 

Up Periscope. War game 
for the TRS-80. Cassette, 
$14.95 . Ramware, 6 South 

St, Milford NH 03055. 
Warpath. War game for 

the TRS-SO. Cassette, 
$14.95. Ramware, 6 South 
St, Milford NH 03055 . 

Disk-O-Tape. Utility pro­
gram for the Apple II. 
Cassette, $12. Dann 
McCreary, POB 16435, San 
Diego CA 92116. 

Asteroids in Space. 
Graphics game for the Apple 
II . Floppy disk, $19.95. 
Quality Software, 6660 
Reseda Blvd, Suite 105, 
Reseda CA 91335. 

Monty Plays Monopoly, 
Computer-opponent pro­
gram for the Apple II . Flop­
py disk, $34.95. Personal 
Software Inc, 1330 Bordeaux 
Dr, Sunnyvale CA 94086. 

The Voice. Utility pro­
gram for the Apple II. Flop­
py disk, $39.95 . Muse Soft­
ware, 330 N Charles St, 
Baltimore MD 21201 . 

Interactive Fiction: Six 
Micro Stories. Role-playing 
game for the TRS-SO. Flop­
py disk, $14.95. Adventure 
International, POB 3435, 
Longwood FL 32750. 

PascallZ Version 3.0. 
Version of Pascal program­
ming language. Eight-inch 
floppy disk, $395. Ithaca 
Intersystems Inc, 1650 Han­
shaw Rd, POB 91, Ithaca 
NY 14850. 

Adaptable UCSD Pascal 
System for CP/ M. Version 
of UCSD Pascal program­
ming language for CP 1M 
systems. Eight-inch floppy 
disk, $350. Softech Micro­
systems, 9494 Black Moun­
tain Rd, San Diego CA 
92126. 

Asteroid. Graphics game 
for the Apple II . Floppy 
disk, $19.95. Adventure In­
ternational, POB 3435, 
Longwood FL 32750, (305) 
682-6917. 

EMU 02. 6502 machine­
language emulator for the 
TRS-80. Cassette, $24.95 . 
Allen Gelder and Company, 
POB 11721, Main PO, San 
Francisco CA 94101 . 

Super Step. Single-step 
routine for 280 machine 
language on the TRS-80 . 
Cassette, price not available . 
Allen Gelder and Company, 
POB 11721, Main PO, San 
Francisco CA 94101 . 

Super TIegs. Machine 
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Save on Calculators 
Olympic Sa les is an HP franchised dealer. Call us lor the best deal. 

HP·41C SClenllfic 
Card Reader for 41C 
Prinler 101 HP·41C 
Optrcal WAN D for 41C 
Memor.,. Module lor 41C 
HP·34C SCIentifiC 
Hp·38C Business 
HP·33C SCientifiC 
HP·37£ Bus PrOI.) 
Hp·32E Adv Socrlll ll C 
Hp·67 SCientifiC prag 
HP·97 SCient prag prmtlllg 

219.95 
169.95 
289.95 

99.95 
39.50 

11 9.95 
119.95 
89.95 
61.95 
58.95 

289.95 
577.95 

"C" stands for con tinuous memory. 
We C<lIIV an cnormous slock of HP 
goods and HP accessOries at all 
IIIIles 

rli~ HEWLETT 
~eJI PACKARD 

HP-85 COMPUTER 

We have th e lowes t prices on 
HP in America and el s e­
wh ere. Do not waste money 
- buy hom us and save. 
HP-SS- Graphic Plotter s­
leiter quality printers- 16K 
Memory modul es- Sohware. 
elc . (coming soon: 8 model s 
01 Di sk Dri ves lor HP -SSI 
Hp·85 ROM . 

Immediate dellverv all all HP products Ifl most of Ihe cases 
One year guarantee by HP on all cales, 90 days on compulers. Atltlll.ls complete 

TEXAS INSTRUMENTS ~ 
Tr·55 35.95 Speak and Spell 58.95 
Tr·50 35.95 TI-58159llbranes 32.95 Speak and Read 74 .95 
Tr·30 1795 Tl·5040 pruller 79.95 Speak and Malh 6795 
Tl-35 22 .95 !I·SOIS punter 62 .95 Language TUlor 129.95 
Tl-59 19995 Tr·5100 39.95 Language Teacher 79.95 
TI ·58C 8995 TI-5213comrcal prnlr Call us Bus. Analysl li 43.95 
TI·57 49.95 TI-5215 cemreal pmtr Call us BUSiness Card 39.95 
Prllller II-S217 ccmrca l pmlr Call us InvCSlll1cllt Analysl 48 .95 
fOl59 /58C 149.95 Tl-5219comrca l prnlr Call us New TI 104QA 16.95 

Computers at unbeatable prices ~ 

APPLE II Computer ~c~ Apple II ~~~ACSo~pSu~~~~ ~~~~ ~~I~PUl er 469.95 
Peripherals, ac cessories. sohware persooal tc.ompute1" 12 " Coiol Monilor 389.95 

lor immediate delivery and the & 
lowest prices. Call us. We carry a Q ATAR I 800 16K Computer 759.95 
hug e inventory of Apple Products Ma tt el lntelhvsn TV game 2609 229.95 
16K·J2K·48K. Di sk Drive s. Monitor s, Manel Race Hrse Anlysr Com put 114.95 

g~~~ hJi.~ 1~,bel:,~~t;r~~,~I;/:~~ a:~ r:A:~~;'~<E:t.~ ~~~~ ¥i:~k3~~~:~~~~tr;~~r~~;~f;ys :~~:~~ 
and on. CraIg transitol doubl capac M100S E 119.95 
We are now taking order s lor Apple 111 Systems. fir st come, BS R X 10 Timer 59.95--Conlrlll comnd 33.95 
fir st se rved. Call us about Appl e 111 . 

Sharp. S.C.M .• Ro ya l · Victor' Canon ' Cas io • Pear1 co rd er • Sony· RCA and more. 

Poees are ro b LA Add $4 S5 tor shippIng handheld cales II"! USA CA reSidents add 6% sales Ta. 
We Will beat any advet1lsed p"celf the compelilion has Ihe goods on hand Goods Sub)eCl to avaltabl!ny [ I R""''''", 130""""",,"w,,,,",. Call Mondaylhlll Sawlday. 7AM t06PM . -

VISA' OutSide CA. tolillee 800-421-8045 • , . 
. InCA. Call telow ;I ·S 

Ol'JmPIC SAlts ComPAn'J. Inc. 
216 South Oxford Avenue. PO. Box 74545· Los Angeles. CA 90004 

12131381-39110.12131381·1202· T.I •• 61·3477 

Circle 217 on inquiry card . 

FREE Catalog 
New 4-way relief from problems with 
Computer/WP supplies and accessories. 

1. One-stop shopping. 
I nmac (formerly known as 

Minicomputer Accessories 
Corporation) has a catalog 
of over 1 000 products. Every­
thing from racks and line­
printer paper to connectors 
and cables. Each designed 
to help keep your minicom­
puter or word processing 
system up and running. 
2. Hassle-free ordering. 

I nmac lets you order by 
mail or phone. So keep this free 
catalog close . It makes those once-tough tasks like 
ordering your magnetic media easy, fast and foolproof. 
3. Fast shipment of Just the quantity you need. 

I nmac ships your order within 24 hours from centers in 
California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no minimum-order requirement. 
4. Field-proven quality means preciSion performance. 

Inmac guarantees every product in these 70 pages for 
at least 45 days. And even some for up to ten years. 

• Send for your FREE .UHlHC Inmac catalog or call 
''''''"'';''''''';'',"m, .. """,,,,,,;,,r,,,,,,,,,,,," (408) 727-1970 today/ 

2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 
'" t 979 Internalional Minicompuler Accessories Corporation 

From Ballet on Broadway 
to Billiards in Dallas ... 

people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 

S-100 CONTROLLER BOARD 
S-100 REAL TIME CLOCK BOARD 
ENCASED CONTROLLER 

(TRS-80, Apple II etc .) 
ENCASED CONTROLLER & REAL 

TIME CLOCK (TRS-80, Apple II etc) 
APPLE II CLOCK BOARD 

SeRd check SciTronics Inc. 

$159. 
$159. 
$184. 

$269. 
$129. 

or money 
order to: 

523 S. Clewell SI. , P.O. Box 5344 
Bethlehem, PA 18015 
(215) 868-7220 

Please list system with which you plan to use 
peripheral. Master Charge and Visa accepted . 
PA residents add sales tax. COD's accepted. 

Circ le 218 on inqui ry card . 

Whether it's the intricate lighting for a Broadway Ballet or the sim­
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 

Here's Why: 
I2l Controls 256 BSR remote switches-not just 16 
I2l Hardware driven-requires minimum software 
I2l No ultrasonic link-prevents erratic operation 
I2l No BSR command module necessary 

Real Time Clock gives Remote Controller an added dimension! 
Real Time Clocks are now available to make your remote controller even more 
powerful. The RTC feature allows for energy consumption scheduling, event 
scheduling and much more . Your imagination is your only limitation when it comes 
to the ways which this RC/RTC combination can be used , 

Real Time Clocks feature: 
Ia Lithium battery back-up 
Ia Crystal controlled accuracy (.002%) 
Ia Clock generates interrupts (seconds, minutes, hours) for foreground/background operation 
Ia Complete soltware in BASIC to Set and Read clock 
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SoftvwareReceived ____________________________________________ __ 
utility to relocate Radio 
Shack T -BUG software. Cas­
sette, $9 .95 . Allen Gelder 
and Company, POB 11721, 
Main PO, San Francisco CA 
9410l. 

roads Ctr, Granite City IL 
62040. 

puter Services P ty Ltd, POB 
448, Double Bay, Australia 
2028. 

Enhanced Paper Tiger 
Graphics Software. High­
resolution image printer for 
the Apple II. Floppy disk, 
$44.95 . Computer Station, 
12 Crossroads Ctr, Granite 
City IL 62040. 

Mailing List. Mailing list 
software for Heathkit! 
Zenith computers. Floppy 
disk, $49.95 . Hayden Book 
Company, 50 Essex St, 

Indexed Sequential Access 
Method. ISAM disk soft­
w are for the PET ICBM 
computers. Floppy disk, 
$99.95. Creative Software, 
POB 40, Mountain View CA 
94040 . 

. Rochelle Park NJ 07662. 

Visilist. Utility program 
for VisiCalc and the Apple 
II. Floppy disk, $19.95. 
Computer Station, 12 Cross-

Programming in Apple In­
teger BASIC. Tutorial soft­
ware. Floppy disk, $39.95 . 
Hayden Book Company, 50 
Essex St, Rochelle Park NJ 
07662. 

Mychess. Chess program 
w ith graphics for the 
TRS-80. Floppy disk, $50. 
Computer Services, 2431 
Lyvona, Anchorage AK 
99502 . 

Conflict. War game for 
the Apple II. Cassette, price 
not available . Keating Com- Helicopter Battle. 

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

• TM 

The MAGIC WAND Word Processing 
System offers you the best features of any system 
in the micro market Version 1 . 1 is now available 

FEATURES INCLUDE: 

Full-screen text editor 
Simple, control key operation 

Edit programs as we ll as text 
Assemble, compile or run programs 
without modification 

Files larger than memory 
Files up to 256K 

Library files 
Merge part or all of one fil e with 
another 

Spool printing 
Print a file while editing another 

Easy page formatting 
Simple commands set marg ins, page 
length, etc. 

Override commands at run-time 
Give any command from the key­
board as well as in file 

Variable pitch control 
Change pitch in mid -l ine, even 
mid-word 

Up to 128 user-defined variables 
St ring, numeric or dol lar forma t 

Form letter generation from external 
data files 

Compatible with both sequentia l and 
fixed- record files 

Conditional commands 
Any command may be conditional 

Print to dis k and /or printer 
Save all or part of output on disk 

Switch from specialty printer to CP /M 
list devi ce 

Print the same file on either spec ialty 
or standard printer 

EASE OF OPERATION 
With all its power, the MAG IC WAND is 

remarkably easy to use. This is no acci­
dent. The command structure is desig ned 
to be flexible and log ical so that you can 
perform bas ic funct ions with a minim um of 
commands. 

We have included in the manual a step­
by-step instructional program, for the per­
son who has never used a word-proces­
sor before. The trainee uses sample files 
from the system disk and compares his 
work to s imulated screens and printouts . 

In addition to the lessons , the manual 
has a complete documentation of the 
command structure, special notes for pro­
grammers, an introduct ion to CP/M for 
non-programmers and a g lossary. The 
manual is typeset, rather than typewritten, 
for greater legibility. 

We have written the manual in non­
technical Eng lish, because we want you 
to read it. We don 't overload you with a 
bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAG IC WAND can learn s pecial 
applications of the print commands. For 
example , we might show you how to cre­
ate a mailing list or set up an index for 
a fi le . 

In short, we've done everyth ing we can 
to make things easy for yo u. Because the 
best software in the world is just a bunch 
of code if you can't use it. . 

For more information, call or write : 

Smo.\\ \)U.S\t\~SS o.\l\i\t.o.\\O\\S. \t\t.. 
3220 Lo ui s ia na . Sui te 205 • Ho usto n, Texas 77006 • 713-528-5158 

CP/ M IS a TCCJ ,Slered uaClemarl" o t D:iJ,ral Research COlD 
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Graphics game for the Atari 
400 or 800. Cassette, $9.95. 
Custom Electronics Inc, 238 
Exchange St, Chicopee MA 
01013 . 

Tractor Beam. Graphics 
game for the Atari 400 or 
800. Cassette, $9 .95 . 
Custom Electronics Inc, 238 
Exchange St, Chicopee MA 
01013. 

Disk Cataloger. D isk­
utility program for the 
TRS-80. Cassette, $16.95 . 
Hayden Book Company, 50 
Essex St, Rochelle Park NJ 
07662 . 

Energy Miser. Energy-use 
estimation utility. Cassette, 
$19.95. Hayden Book Com­
pany, 50 Essex St , Rochelle 
Park NJ 07662. 

Chern Lab Simulations 1 
and 2. Tutorial simulation 
programs for the Apple II . 
Floppy disk, $99.95 each . 
High Technology, POB 
14665, Oklahoma City OK 
73113 . 

Infinite BASIC. BASIC­
language utility for the 
TRS-80 . Floppy disk , 
$49.95. Racet Computes, 
702 Palmdale, Orange CA 
92665 . 

Infinite Business. Exten­
sion to Infinite BASIC (see 
separate listing) . Floppy 
disk, $29.95 . Racet Com­
putes, 702 Palmdale , Orange 
CA 92665 . • 

BYTE's Bugs 

Listing Credits 

The program for "Lost 
Dutchman's Gold," by Bob 
Liddil (December 1980 
BYTE, page 268) was 
translated from the Radio 
Shack TRS-80 to the Apple 
II by Jamie Tietjen. 

Moore's Number 

The October 1980 BYTE 
contained an error on page 
347 in the "What's New" 
section . The phone number 
for Moore Business Forms 
Inc should read (800) 
323-8325. We are sorry for 
the inconvenience th is has 
caused . • 
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PUR CHAS E PER MONTH 
DES CRIPTION PRI CE 12 MDS . 24 MOS. 36 MOS 

LA36 OECwriler II " , " SI.695 S162 S 90 S 61 
LA34 OECwriler IV """" ", 1.095 105 5B 40 
LA34 OECwriler IV Forms Clrl. , I .Z95 124 6B 46 
LA120 OECwriler III KSR , 2.495 239 140 90 
LA120 OECwriler III RO , 2.295 220 122 B3 
VT100 CRT OECscope , I.B95 lB2 102 69 
VT132 CRT OECscope , , 2.295 220 122 B3 
Tl745 Portable Terminal, , , , , , , 1.595 153 B5 5B 
TI165 Bubble Memory Terminal, 2,595 249 13B 93 
TI1B3 Portable KSR, 120 CPS .. , 1,145 161 93 63 
Tl7B5 Portable KSR, 120 CPS .. . 2,395 230 12B B6 
TI7B1 Portable KSR . 120 CPS 2.B45 273 152 102 
TIB10 RO Prinler ....... . . ,. I ,B95 1B2 102 69 
TlB20 KSR Prinler . 2,195 211 111 BO 
130 Desk Top Prinler . 115 69 39 26 
131 W/P Desk Top Prinler .. B95 B6 4B 32 
104 RS232-C Prinler . . .. . . ... . 1,195 112 96 65 
60B1 High Speed Band Prinler . . 5.495 521 293 19B 
OTBO/l CRTTerminal . . , 1,195 112 96 65 
OT80/1 LIS" Screen CRT 2,295 220 122 83 
OTBO/5 APL CRT 2,095 200 112 15 
OTBO/5L APL 15" CRT 2.595 249 138 94 
AOM3A CRT Terminal , B15 B4 47 32 
AOM31CRTTerminai . 1,450 139 18 53 
AOM42 CRT Terminal. 2,195 211 111 19 
1420 CRT Terminal . . ' 945 91 51 34 
1500 CRTTerminal . 1,095 105 5B 40 
1552 CRT Terminal 1.295 125 10 4B 
Letter Quality KSR, 55 CPS . . 3.395 326 181 123 
Letter Quality RO , 55 CPS 2.895 218 154 104 
2621A CRT Terminal ... , 
2621 P CRT Terminal. 

TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE . 

TRiiVSNET CORPORATION 
1945 ROUTE 22· UNION, N.J. 07083· (201) 688-7800 
TWX 710-985-5485 

Circle 221 on inquiry card . 

Egi:t,,;jfAg.ii;tj:n • .,:t'Mg;liJ;tP). 

$670.00 MODEL I 
16K Level II with Keypad 

26 -1056 

$3500.00 

$875.00 
MODEL III 

MODEL III 16K RAM, 
MODEL III BASIC 

26 -1062 

WE ACCEPT CHECK, MONEY ORDER, OR 
PHONE ORDERS WITH VISA OR MASTER 
CHARGE. SHIPPING COSTS WILL BEADDED 
TO CHARGE ORDERS. DISK DRIVES, PRINT· 
ERS, PERIPHERALS, AND SOFTWARE -

MODEL II 
MODEL II, 64K 

26 - 4002 

YOU NAME, WE' VE GOT IT. FULL FACTORY WARRANTY 
WRITE OR CALL FOR OUR COMPLETE ON ALL ITEMS SOLD. 
PRICE LIST. 

C & 5 ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
(313) 439-1 '508 (313) 439·1400 

C & S ELECTRONICS MART IS AN AUTHORIZED TRS 80· SALES CENTER STORE #R491 

.----------------------Spend both more wisely with CBS.--------, 

THE CONFIGURABLE BUSINESS SYSTEM™ is a 
ready-made set of programs that lets you custom­
ize your computer without ever using a complex 
programming language. 

CP/M' is a Trademark of Digital Research Corp. 

• It takes the trial and error 
out of trying out a program. 

• And the mumbo-jumbo 
out of talking to a computer. 

• In fact, CBS pre-packages 
as much of your program as 
is humanly possible. 

So you can spend your time solving problems. 
Instead of spending money wasting your time. 

Disks and manual, $395. Manual only, $40. 

CBS Disks can fit any 8080 or Z80 computer with 
CP/M.' Your DMA representative can tell you 
about DMA.DOS, our CP/M compatible operating 
system, and ASCOM, an Asynchronous Commu­
nication Control Program. 

DMA • We speak your language. 
DYNAMIC MICROPROCESSOR ASSOCIATES· 545 Fifth Avenue· New York , New York 10017· (212) 953-1721 • MasterCharge and VISA accepted 
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MICROPROCESSOR SUPPORT I.C.'S 
WE GUARANTEE FACTORY PRIME PARTS 

2708 1KX8 EPROM 3 Supply 450 ns $5.50 
2716 2KX8 EPROM 3 Supply 450 ns $ 11 .00 
2716 2KX8 EPROM 1 Supply 450 ns $11.00 
2732 4KX8 EPROM 1 Supply 450 ns $35.00 
4116 16KX1 DYNAMIC 3 Supply 200 ns 8/$36.00 

32/$136.00 
4116 16KX1 DYNAMIC 3 Supply 300 ns 8/$32.00 

32/$120.00 
4164 64KX1 DYNAMIC 1 Supply 250 ns $130.00 

4118 1KX8 STATIC 250 ns EXTRA SPECIAL 

$16 .00 

2114 1KX4 STATIC 250 ns $4.25 8/$32.00 

2114L 1KX4 STATIC 250 ns $4.50 8/$34.00 

3242 $11.00 8224 $ 2 .95 8255 $ 6.50 
8155 17.50 8226 3.95 8259 17.95 
8185 29.95 8228 5.50 8275 32 .95 
8202 45.00 8238 5.50 8279 13.95 
8205 3.95 8243 6.00 8282 6.70 
8212 2.75 8250 15.95 8283 6 .70 
8214 5.25 8251 6 .95 8284 5 .85 
8216 2.75 8253 12.95 8755 49.95 

TO ORDER : Send HANLEY ENGINEERING 
check, money order or 
charge card C.O.D. 
Please include $3.00 
shipping. For C.O.D. 
allow for shipping and 
$2.00 C.O.D. fee. 

P.O.BOX 21432 
SEATTLE, WA 98111 
(206) 633-3404 

Send for full catalog including 74XX, 74LSXX and CMOS I.C.'s. 

APPLE II COMPUTERS 

16K APPLE II 949.00 
32K APPLE II 994 .00 
48K APPLE II 1039.00 
DISK W CONTROLLER 520.00 
DISK ONLY 450.00 
APPLESOFT CARD 159.00 
INTEGER CARD 159.00 
PASCAL SYSTEM 425.00 
SILENTYPE PRINTER 525 .00 

RAM MEMORY 
FOR TRS-80. APPLE II 
16KSET4116 's 45.00 

NORTH STAR COMPUTERS 

HRZ-1 D-32K-ASM 
HRZ-2D-32K-ASM 
HRZ-10-32K-ASM 
HRZ-20-32K-ASM 

2125.00 
2475.00 
2375 .00 
2990.00 

VERBATIM DISKETTES 
BOXOF 10 5\4" 29 .50 
BOXOF10 8" 39.50 

FREDERICK COMPUTER PRODUCTS 
MUNICIPAL AIRPORT 

FREDERICK, MD. 21701 
(301) 694-8884 
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Books Received 
The following is a list of books received at BYTE Publica­

tions during this past month. Although the list is not meant 
to be exhaustive, its purpose is to acquaint BYTE readers 
With recently published titles in computer science and 
related fields. We regret that we cannot review or comment 
on all the books we receive; instead, this list is meant to be a 
monthly acknowledgment of these books and the publishers 
who sent them. 

The Art of Electronics. 
Horowitz and Hill. New 
York: Cambridge University 
Press, 1980. 17.7 by 25.1 cm 
(7 '1. by 10'1. inches) , 716 
pages, hardcover, ISBN 
0-521-23151-5, $24.95. 

Computer Programming 
in the BASIC Language. 
Neal Golden. New York: 
Harcourt, Brace, Jovanovich 
Inc, 1981 . 15 .3 by 22.6 cm 
(6 1/ . by 9 '1. inches), 312 
pages, hardcover, ISBN 
0-15-359090-4 . $7.50 . 

Computer Security, 
A Management Audit 
Approach. Norman LEnger 
and Paul W Howerton. New 
York: AMACOM, 1980. 
15.3 by 22 .6 cm (6 '1. by 9'1. 
inches) , 264 pages, hard­
cover, ISBN 0-8144-5582-4, 
$21. 95 . 

Data Base: Structured 
Techniques for Design, Per­
formance. and Management. 
SAtre. Somerset NJ: John 
Wiley & Sons, 1980. 15.3 by 
22.6 cm (6'1. by 9 '1. inches) , 
442 pages, hardcover, ISBN 
0-471-05267-1, $27.95. 

Electrical Wiring Hand­
book. Edward L Safford. 
Blue Ridge Summit PA: Tab 
Books Inc, 1980. 12.5 by 
20 .2 cm (5% by 8V. inches), 
432 pages, softcover, ISBN 
0-8306-1245-9, $8.95; hard­
cover, ISBN 0-8306-9932-5, 
$15.95. 

Handbook of Micro­
processor Applications . John 
A Kuecken . Blue Ridge 
Summit PA: Tab Books Inc, 
1980. 12.5 by 20.2 cm (5% 
by 8 '1. inches), 308 pages, 
softcover. ISBN 
0-8306-1203-3, $8.95; hard­
cover, ISBN 0-8306-9935-X, 
$14.95_ 

Pascal. David L Heiser­
man . Blue Ridge Summit 
PA: Tab Books Inc, 1980. 
12.5 by 20.2 cm (5Ys by 8'1. 
inches), 350 pages, soft-

cover, ISBN 0-8306-1205-X , 
$9.95; hardcover, ISBN 
0-8306-9934-1, $15.95. 

Principles of Firmware 
Engineering in Micro­
program Control. Michael 
Andrews . Potomac MD: 
Computer Press Inc, 1980. 
15 .3 by 22.6 cm (6 1/ . by 9 '1. 
inches), 347 pages, hard­
cover, ISBN 0-914894-63-3 . 
$21.95 . 

Programming in BASIC 
for Personal Computers . 
David L Heiserman. Engle­
wood Cliffs NJ : Prentice­
Hall Inc, 1981. 15 .3 by 22.6 
cm (6'1. by 9 '1. inches), 333 
pages, softcover. ISBN 
0-13-730739-X , $7.95; hard­
cover, ISBN 0-13-730747-0, 
$17.95. 

A Reference Guide to 
Practical Electronics. Robert 
G Krieger Sr. New York: 
McGraw-Hill Book Com­
pany Inc, 1981. 13.1 by 20 
cm (5% by 8 inches). 212 
pages, softcover, ISBN 
0-07-0345492-8, $7.50. 

6502 Software Design . Leo 
J Scanlon. Indianapolis IN: 
Howard W Sams Company 
Inc, 1980. 13.1 by 20.8 cm 
(5% by 8 V2 inches), 270 
pages, softcover, ISBN 
0-672-21656-6, $10.50. 

Z8000 Assembly Language 
Programming. Leventhal , 
Osborne, Collins. Berkeley 
CA: Osborne / McGraw-Hill , 
1980. 15.9 by 22.6 cm 
(6 1/ 2 by 9 '1. inches) , 604 
pages; softcover. ISBN 
0-931988-36-5, $19.99 .• 
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SPECTACULAR 
BASF "FLEXYDISK" 
Superior quality 
data storage medium. 
cerlified and 
guaranteed 100% 
~rror free. 

SFD CASSETTES 
"Super Ferro Dynamic" 
Using the finest 
Agfa PE 611 tape 
in a professional 
quality housing. 

UBRARY CASE 
3-ring binder album, 
Protects your valuable 
programs on disks or 
cassettes. Fully 

.ene:lo>;ed and 
protected on all sides 
simi lar 10 Kas-sene 
storage box. 

DISKETIE DRIVE 
head cleaning kits 
prevent head 
crashes and insure 
effi cien1 error -
free operation. 

Offers 

10/ $7 
.Add lOC pi cassette for 5 screw housing 
Cassette Album 
Page .. .... . . .. . $1.89 
Write for 

5 Y. " mini Kas-sette/ 1 0 $ 2.49 

8 " Kas-sette/ 10 $2 .99 

Write for discounts 

5';' '' or 8" KIT 

INTRODUCTORY 
PRICE 
$19.50 

HARDHOLE 8 " applicator . . . . . . . . . . . $4.00 •• 
reinforcing ring of 5 '/4" applicator ...... . . . . $3.00 0 0 
tough mylar protects 8 " mylar hard holes (50) . $8.00 

desks from 5 '/4" mylar hardholes (50) $6.00 

mage. -------------1 
A B M PRODUCTS 

631 "!I" St. 
San DIego, 
CA 92101 
(714) 235·6602 

VISA • MASTERCHARGE • MONEY ORDERS 
CER11AED CHECK. FOR PERSONAL CHECKS 
AIl1JW 2 WEEKS. C.O.D. REQUIRES A 10% 

DEPOSIT. CAL RES. ADD 6% SALES TAX 
MIN. $2 SHIPPNG & HANDUNG • MINIMUM 
ORDER $10 • SATiSFAcnON GUARANTEED 

OR FULL REFUND. 
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CATCH THE 5-100 INC. BUS! 

OUR 
LIST SPECIAL 

PRICE CASH 
EACH PRICE 

Godbout RAM XX-16K Static 
Memory A&T. 399.00 319 .00 

SSM PB-1 2708/2716 Programmer 
Kit 179.00 125.00 

S. D. Systems Z -80 Starter Kit 401.00 342.00 
North Star Horizon Chassis only 

with 12 slot Motherboard, 
2 Serial & 1 Parallel Port , PIS 995.00 750 .00 

Thinker Toys 8" Add on Drive 
wl Cabinet & PS 795.00 625.00 

Shugart SA 801 R Base Drive 650 .00 425.00 
Ithaca Intersystems MPU-80 

Series II 395 .00 316.00 

Subject to Available Quantities • Prices Quoted Include Cash Discounts . 

Shipping & Insurance Extra . 

We carry all major lines such as 
S.D. Systems, Cromemco , Ithaca Intersystems, North Star, 

Sanyo, ECT. TEl, Godbout, Thinker Toys, SSM. 
For a special cash price, telephone us . 

s-~ DD~ .nc. 
7 White Place, Clark, N.J. 07066 

201-382-1318 
Hours: Mon. - Fri . - 10 a.m. to 6 p.m. 

Why Do Professionals Prefer 
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BECAUSE 

• Un ique so ftware. Technical support . QUic k 
delivery • Estab lished company . Release 2 
CP/M l (some paCkages under UNIX' and T RS D8S ~) 
• Q ua li ty so ftware . In·house expert ise . Fast 
response . U ser or ien lal lon • Competi t ive prices 
• Customer service . 'krllatlm ,,6 media . O nyx 
ha rd ware (CP/ M and UNIX version s) 

Business 

BECAUSE 

Unique swi ft rou ting cyb e rn etics response system 
gives you no-no n sen se tech nica l answers that save 
you lime. Ca ll : (7 14) 848- 1922. 

• NEW RM/COBOL ' applications: 
• Order Entryllnventory. Receivable •• Payables • 
General Ledger . Financial Modeling • Client AccQunt ­
ing-and more on the wayl 

• NEW CBASIC2' applications: 
• REAP (Real Estale Acquisition Package). 

Medical 
Real Estate 
Computer Systems Software from Cybernetics? 

RM/COBOL-The new slandard 'or mlcrocompuler COBOLI! The only COBOL 
'or CP/M (alia on TRSDOS & UNIX) with alternale keys (muill- key ISAM). CRT 
.creen handling. Interactive debug, and the most useful Level 2 features . Compat­
Ible with RSCOBOL' -bul runl ',,'er. 

Plul eXisting C BASIC2 packages: 
APH (Automated Pal lenl History ) 
Osborn e & Assoc - Payroll . Payables/Recelvab les • General Ledger 
NAO! (N ame and A ddress) 
PMS (Property M anagemel'lt System) 

Inquire for detail I 
Trademarks 01 'Ayan-McFar land Corp . ,'Compller Sys tems. Inc . '0 19 11(11 ResearCh . 'Be ll 
Telephone L aborato r ies. Inc . ~T a ndy Corp . t>Verba l lm. Inc . 'CybernetiCs. Inc . -S tru c ­
tured Systems G roup . Inc. 9Small BUSiness Applica t ion s. Inc 

TRS-BO', Model II CP/M-The 1.lte.t Mod II CP/M with the most 'eatures. Out­
standing teaching documentation for newcomerl to CP/M. multiple CRT emula­
tion, down loedlng package, support lor CORVUS 10 Mb hard dllk_ Many addi­
tional uler-orlented featurel . 

And system so ftw are pac kages. 
M AG IC WAN09 Ed iting / Wo rd Processing 
CBAS IC2 Complier BASIC 
OSORT~ Soli M erge Package 

GB ERN E T ~ C S 

c 

8041 Newman Ave ., Suite 208 
Huntington Beach , CA 92647 
(7t4) 848-1922 
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The time has come for computers 
to talk and Usten 

Introducing COGNIVOX series VIO, 
the affordable voice I/O peripherals 

SORCERER • TRS-80 • ALL Z-80 
AIM-65 PET SYSTEMS 

Speech Recognit ion and Voice Response need no longer mean esoteric 
concepts and expensive hardware. COGNIVOX seri es VIO is a lamily of 
voice input and output peripherals for personal computers tha t are easy to 
use and have excellent sol twa re support. COGN IVOX can be trained 10 
recognize words or short phrases from a vocabu lary of up to 32 words of 
your choice with an accuracy of up to 98% and it w ill talk back with up to 32 
di fferent words. It can also play music and crea le sound eflects. 
COG NIVOX requires at leas t 16K of RAM In your computer . If you r 
computer has less memory or if you are only interested in recognition, ask 
us about our SR-l 00 series of voice input periphera ls. COGN IVOX series 
VIO comes complete with microphone, amplifier and speaker, cassette 
wi th software and extensive manual. It costs on ly $149 (add $5 for sh ipp. 
and handl. in US, 10% of order overseas. CA res . add 6% tax) . Has 
immediate delivery and 120 day limited warranty. Wri te for more 
informat ion giving us the make and model 01 your computer. 

VOICETEK 

300 Ja nuary 1981 © BYTE Publica tions Inc 

Dept. B, P,O, Box 388 
Go/eta, CA 93116 
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Book Reviews 
How To Program 
Your Program..; 
mabie Calculator 
by Dr Stephen L Snover 
and Dr Mark A Spikell, 
Prentice-Hall Inc, 
Englewood Cliffs NJ, 
1979, 271 pages, 
softcover, 57.95 

Reviewed by 
Richard Keck 
Rte I 
Neoga IL 62447 

How To Program Your 
Programmable Calcu lator is 
a very versa tile book, with 
many examples from simple 
straightline programs to 

.complex decision-making 
loop programs for calculus. 
The book has two sections : 
one for the Tl-S7 and 
EC-4000 calculators, and the 
other for the HP-33E. Ex­
amples and presentation are 
identical with the excep tion 
of diffe rent keystrokes for 
the different sections. 

The book can also be 
used as an a id in deciding 
which calculator to buy. 
Using the book does not re­
quire a programmable calcu­
lator. 

Due to the large number 
of examples and explana­
tions, th is book should be 
useful in a classroom en­
vironment. Since it has over 
100 problems, as well as 
answers, it can easily be 
used as an introduction to 
programming or as a mini­
unit on the use of program­
mable calculators in the 
classroom, 

The book is specifically 
designed for the less expen­
sive programmable cal­
culators. However, as a 
Tl-S8 owner, I believe its 
usefulness as a reference 
manual for subroutines is 
reason enough for even 
experienced calculator pro­
grammers to purchase i,t. 
Whether you are new to 
programmable calculators or 
an old pro, How To Pro­
gram Y our Programmable 
Calculator is a valuable ad­
dition to your library of 
programs and books , • 

Structured Pascal 
by Jean-Paul Tremblay, 
Richard B Bunt, and 
Lyle M Ospeth, 
McGraw-Hill Book Com­
pany, Hightstown NJ, 
1980, 510,95 

Reviewed by 
Peter Grogono 
4 J 25 Beaconsfield Ave 
Montrea l. Quebec 
H4A 2H4 Canada 

Stru ctured Pascal is a text­
book for a first course in a 
computer-science curriculum 
a t th e university level. It is a 
supplement to An In troduc­
tion to Computer Science: 
An Algorithm ic Approach 
by the same authors, but 
can be used independently . 
It is a bulky book, measur­
ing 8 V, by 11 inches, and 
al though it contai ns more 
than 400 pages, there are no 
diagrams . Although primar­
ily intended as a language 
manual, Structured Pascal is 
also concerned with pro­
gramming style and contains 
many example progra ms . 
These programs are more 
varied than those cus­
tomarily h)Und in introduc­
tory texts, and each is pre­
sented in the form of a com­
plete listing with exa mples 
of input and output, not as 
a collection of fragments. 
The range of applications is 
wide . In addition to pro­
grams that implement stan­
dard algorithms such as 
sort ing, searching, Gaussian 
elimination , and numerical 
integration, there are pro­
grams which compute pari­
mutuel payoffs and mort­
gage payments, and which 
process hockey-league 
results, transpose musical 
scores, and add poly­
nomials . The book is fairl y 
well organized, but there are 
some anoma lies . For exa m­
ple, the Pascal CASE sta te­
ment is described in a 
chapter entitled "Advanced 
String Processing ." 

It is unfor tuna te that a 
book that a ttempts to do so 
much should be so flawed . 
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Fealures: Model CPUI-ZBO 

Boards forS-100 BUS 
from S.C. Digital 

"cPul-zao" 
Advanced ZBOA baled CPU board 

S219 Assembled and Tesled 
S149 Kit "(less Interrupt) 

• 2/4 Mhz SW selectable . • Built in B Prioritized Vectored Interrupts with B possible levels 
of Nesled Interrupls using powerful Mode 2 of ZBO. all done in Hardware, expandable wilh 
extemal ckt. • Vector Jump on RESET, in 4K increments. • Supports 2K of EPROM (not 
supplied), OMA, dynarmic RAM refresh ... many more. 
• Kit comes with all parts excepl chips connecled 10 Inlerrupts. 

Features: Model 3SPC 

"INTERFACE: 1" 
I/O, Memory 

I nterfaee Board 
8229 Assembled and Tesled 
S169 Kil 

• 3 Serial w RS232C or 20ma Current Loop, 1 Parallel . • 4K of EPROM/ ROM and 4K of 
RAM (ROM/ RAM not supplied) . • Built in Kansas City Standard Casselle interface usable to 
1200 Baud . • Generates all popular baud rates up to 19.2K baud, including 110 & 134.5 . • 
SW senable Address, Baud Rates, Ports. 

"UN\SELECT" 16K Static RAM with universal Bank Selecl 

Model 16KUS $235 A & T. with 200 nsec memory chips . 

All boards meet IEEE-S 1 00 standards. Fully socketed, solder masks, gold contacts, and 
guaranteed for one full year. Kit guaranteed parts, only . 
Delivery: from stock to 72 hours. Ordering: Vou may call for M.C., Visa or C.O.D. orders. 
(Add S4.00 for C.O.D.) Personal checks o.k., but M.D. speeds shipment. Takes 7 to 15 days to 
clear personal checks before shipping. 
Undamaged boards can be retumed within 10 days for full refunds. Illinois residents add 5\4 % 
sales tax. 

O.E.M. PRICING AVAILABLE, DEALER INOUIRV INVITED 

S.C. Digital P.O. Box 906 Phone: 
Aurora, IL 60507 (312) 897-7749 
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Acoustic Modems from 
Metaresearch 

MA-50 FM-2 
• Answer/originate • Originate only 

• Bell 103-113 compatible • Crystal-controlled 

• s11900 assembled ,, s11900 assembled (S99 00 kit) 

BOTH UNITS FEATURE: 

• Rates to 300 baud , RS232 interface, half-full duplex 

• Rugged wood & metal construction, safety AC wall transformer 

'1 -year warranty on assembled units 
Add s200 shipping & handling. Visa , MC accepted. 

ODDetaresearch, Inc. 
1100 SE Woodward St. , Portland , OR 97202 (503) 232-1712 

Introducing two very practiceil additions for PET ICBM systems. 

This is an active, integrated system-not just a 
passive network, SuperBus gives schools, banks, 
laboratories and businesses control of the way their 
networks operate. 
• Up to 18 computers, disk drives or printers 

can be interconnected, 

• Complete file security (program and data) 
and BASIC security, 

• Built-in error detection and convenience features, 
• Can both read and write to disk. 
• All BASIC commands can be used, 

1I0r computer 

• Auto-Boot automatically loads and runs the 
first program on disk (initializing if necessary). 

• Completely compatible with WordPro™, 
CMS™,VisicalcTM and most other programs. 

• Automatically detects BASIC errors and 
causes last program to be loaded and run, 

• Easily disabled, returning the computer to 
normal operation, 

~1:5j~~O(g) Oln](S, 515-292-7634 
~ 2330 LINCOLN WAY, AMES, IOWA 50010 

MasterCard, VISA and C.O.D. orders accepted. Specify N or B keyboard when ordering SuperBus. Dealer Inquiries invited. 
Vislcalc is a trademark of Personal Software, Inc.; WordPro, of Professional Software, Inc.; and eMS, of CMS Software, Inc. 
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Book Reviews ________________________ _ 

Some of the flaws are 
minor; they seem to be due 
to the fact that this book, 
like so many recent texts, is 
a set of lecture notes 
prepared for publication. 
The choice of the program­
ming language used for the 
examples (a local dialect of 
Pascal called Manitoba 
Pascal) seems to be the 
cause of some major prob­
lems. 

There are two differences 
between standard Pascal and 
Manitoba Pascal that have a 
major impact on the value 
of the book to the ever­
growing Pascal community . 
The first difference is that 
Manitoba Pascal provides 
slightly more flexibility in 
string processing than does 
standard Pascal. String­
handling capabilities are 
used extensively in the ex­
amples, and two chapters 
are devoted almost entirely 
to "strings and things ." The 
examples make frequent use 
of a predefined set of some­
what inefficient and inflexi-

ble string-handling pro­
cedures and functions. Con­
sequently, they are not real­
ly Pascal programs at all ; 
they are programs in a 
primitive string-processing 
language that happens to 
have been embedded in 
Pascal. The problem here, 
and in other sections of this 
book, is that Pascal is 
treated as a poor man's 
PUI, and is not allowed to 
stand on its own . 

The second difference be­
tween Manitoba Pascal and 
standard Pascal is minor, 
but it has had a serious ef­
fect on the book . Students 
at the University of Saskat­
chewan punch their pro­
grams on cards, and 
keypunch machines do not 
have keys for square 
brackets. Consequently, 
where standard Pascal has 
'[ ... ]', Manitoba Pascal has 
'C .. )'. Computer users of 
1980 are inconvenienced by 
the technology of 1890. In 
Pascal, '(A,B,C,D)' is an 
enumerated-type descriptor, 

and '[A,B,C,D ), is a set con­
stant. Enumerated types are 
an abstraction of the con­
stant identifiers frequently 
used in assembly-language 
programs to represent a 
small number of states or 
choices, and sets are an 
abstraction of bit-strings . 
They are among the innova­
tions of Pascal that are par­
ticularly notable for their ex­
pressive power. Yet , in 
Stru ctured Pascal these two 
useful constructions are 
hopelessly confused. On 
page 11, we are shown an 
enumerated-type declaration 
and told that it is a "set"; 
furthermore , we are incor­
rectly told that "set opera­
tions" may be applied to 
enumerated types, but we 
are told neither here nor 
elsewhere how these set 
operations are represented in 
Pascal. Later, on page 255, 
we are told, "Pascal does 
not have bit-strings." It is 

. not surprising that the exam­
ple programs make use of 
neither set types nor enu-

MARK GORDON 
COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES. INC. 
P.O . Box 77, Charlestown. MA 02129 (617) 4917505 

COMPUTERS 
Alar; 800 WI6K .. 
l evel· II 16 1( SY5 t em 

Model · 11 6 41( System 

161( Model III .. 

. .... ... 799.00 

DISK DRIVES 
40 Tr ~(I( 5 ' 4 Inch ciflve 

80 Trac l< 5 114 . 
4 D Is!, Dr ive (clule 

PRINTERS 

659.00 
3499.00 

859.00 

314.00 
544.00 

39.00 

Centronics 730 599.00 

Ep son M X80B . . ...... 499.00 
Cenlronic s 737 .. 

O lddiua Microline 83 .... .. . .. . 
Inl egtell Dcllcl 440G 

N(C 5510 w - [r clCfOr 

... 849.00 

1044.00 
999.00 

1679.00 
Ol<idata Microline 80 .. . .. .. ..... .... .. .. . .. 599.00 
D;~b l o 630 . . ..... 1495.00 

MISC HARDWARE 
Loepans lon lOr TRS·80(OI<j 

Novalion Celt modem 

161< Memo ry I(it 

Leec1ex M oni t o r 

Printer C",ule for ",bove 

150-2 Isol"'lor 
AC LlN[ fILT[R 

STORAGE MEDIA 
Verb(lt!m·uox 10 . 5 ' 4 

Memorex ·box I 0 . 5 ' ~ 

Plit511C Sror<lge Box 
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149.00 
159.00 
41.99 

109.00 
49.00 
54.00 
14.00 

15.00 
ZZ .OO 

5 .00 

OPERATING SYSTEMS 
NlWDOS l>y ArrARA T INC 

NlWDOS + l>y Arr ARAT INC 
MMS fORTH DISI([TT[ ·PRIMlR 

49.00 
99 .00 
79 .95 

N EW DOS 80 .. . . ....... 149.00 

DISKETTE TRS-80 ' 
BUSINESS SOFTWARE BY SBSG 

free enh<lnCement 5 <lnci u[)grilcie5 [ 0 r egl!:i [e reci owner 5 f or 

[he C05r o f mecilil <lnci mitiling 30 cic.y Iret.~ relephone sup· 

f'l01l U~er relerence on reque~ t 

full y Int('rMrlve Accounting P<'I c lh'l. ge . Gene r<ll leciger . 

Account5 P<lY<lu le . Accou"r ~ Rece lvc\u le <lnci P<lyr o ll 

Re[)or! Gent.- r<lling 

Comple te P<lcl{<lge ( r('Clulle~ J 0 1 4 cifl V(''' ) 

IncilVlcl u,\t M odule" (I(-'qulf(,<' l 0' J dri ve'» ) 

Irwen ro r y 11 ( rNlulle') 2 o r J (ill ve') j 

Me\illng ll ~ t Nilme &. Addres') II 

( requlIl~ <' I dri ves ) 

Intelligen t Te rmm<lt Sys tem S T 80 III 

The [leClllc Pencil t rom MIChitl'1 Slu<lyer 

f ile M<ln<lsement SY'> I t.'m 

FINE PAINT 

S475 .00 
SI15 .OO 
S 99 .00 

S I 19.00 
S I 50.00 
S 150.00 
S 49.00 

T AS·aO IS a 1 andy Corpora (l on (radcmark Use o! above operaltng sys 

tems may reQuore [he use 01 RadiO Shack fRS·DOS RadiO Shack 
eQuipment sublec! [ 0 me Wi ll and whim 0 1 RaolO Shack 

ORDERING IN FORMA nON 

We ac cep l Visa ana Mas ter charge We Wil l shlpC 0 0 cendleO chec k 
01 money oraers only MaSSachusetts reslaents aaa 5 percent s.ales la_ 

To order call toll ·lree ' ·800·343·5206 
For in forma ti on cal! 6\ 7·491 ·7505 

The Compeny cennol be I'eble 10f p ic loriel Of typoorephicel ineccuraci.s. 
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merated types; in fact , the 
programs hardly employ 
user-defined types at all. 

Is this just a question of 
style? Does it really matter 
if some people use more 
type declarations than others 
in their Pascal programs? 
My own view is that it does 
matter. The lesson of the 
Sixties was that program­
ming languages must be 
more expressive, not just 
more powerful. This is what 
structured programming and 
data abstraction are all 
about. In Structured Pascal 
(note the title!), structured 
programming is defined in 
one sentence on page 4: 
"S tructured programming is 
really little more than the 
application of a particular 
discipline to the practice of 
programming. " This is the 
attitude of people who "go 
on a diet" rather than eat 
nutritious food regularly. It 
is more than a question of 
style when a textbook that 
professes to describe a pro­
gramming language en tirely 
omits the most expressive 
fea tures of that language . • 

BYTE'. Bits 

New FIG Telephone 

FIG (the FORTH Interest 
Group) is receiving many in­
quiries about its products 
because of the August 1980 
FORTH issue of BYTE. To 
help deal with the increased 
volume of orders, FIG has 
installed a telephone for 
checking on mail orders: 
(415) 962-8653. Technical 
questions should still be sent 
in writing to the mailing ad­
dress (FORTH Interest 
Group, POB 1105, San 
Carlos CA 94070), so that 
your questions can be 
routed to the proper person. 

ThF! group is totally 
staffed by volunteers and is, 
at the moment, over­
whelmed by the large num­
ber of orders and questions 
being received . Please keep 
this in mind if an order or 
question goes unprocessed 
longer than it would if 
directed to a commercial 
business .... GW • 
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Word · Index commands placed in any document produced by 
WordStar' number chapters, sections and subsections, create tables 
01 contents , figures and tables , and a sorted index regi ster with page 
re ferences . 

The following Word-Index features greatly simplifi es the time cons um· 
ing task of keeping track of large documents: 

Automatic numbering of chapters, section s and subsections. 

~u'oma\\c generation of a tabl e of contents, a list of figures and a list o f 
tables. 

Automat ic genera tion of a sorted index register with index words on two 
levels and master- and sub -references. 

Automatic numbering of all page references, chapter, section and sub· 
section numbers , whenever changes are made to your document. 

User selectable typeface for headlines: double strike, boldface , under· 
line , double spaced and elongated in any combination for each three 
Iypes o f headlines. 

Word · lndex is supplied on 5" or 8" CPIM disk in 8080 or l80 code at 
only $ 75.00 including manual and shipping. A manual alone is available 
at only $10.00. All major creditcards accepted. 

Order Word-Index today and stop spending hours sorting and renumber­
ing . Order today by mall, lelex or phone: 

-v- Modular Intelligent Data Adminis tration Systems 

miDAS 
Dealer inquiries invited . 

Vandkunsten 4 
DK 1467 Copenhagen K. 

Phone: + 451 121064 
Telex: 42531 skibby dk 

• WordStar is a trademark of MicroPro Int. Corp. CPIM is a t rademark of 
Digital Research . 

\. WATS line in our 

Peterborough, New 

Hampshire office. 

If you would 

BYTE's 

Toll-free 
Subscriber 
W.A.T.S. Line 

( 800 ) 258-5485 
We thank you and look 

forward to serving you. 

su bscription, 

you are invited 

to call * 
(800)258-5485 
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The best 
news since 
Cp/M: •• 

customizable 
full screen 

editing 
Full screen editing is the fastest and easiest 

method of editing all types of text files. Straight 
forward enough for novices, yet also the choice of 
computer professionals. VEDIT is a highly refined 
and proven full screen editor with an unequalled set 
of desirable features, including fast full screen 
editing, searching, file handling, block move, macros 
and many more. And since VEDIT is user 
customizable, it adapts to your hardware, keyboard, 
applications and preferences. 

VEDIT is ideally suited to program development 
and its special features make it one of the most 
valuable development tools a programmer can have. 
Yet VEDIT appeals to word processing users too. 

Totally User Customizable: 

Included is a setup program which allows you to 
easily customize many parameters in VEDIT, 
including the keyboard layout for all cursor and 
function keys, screen size, default tab positions, 
scrolling methods and many more. 

With the CRT version, the customization allows 
you to select which terminal VEDITwili run on, Smart 
CRT terminal features such as line insert and delete, 
reverse scroll and reverse video are supported. 
Special function keys on terminals like the H19 and 
IBM 3101 are also supported. 

North Star Sorcerer 
Heath H8/H89 TRS-aO Model I 
Super Brain TRS-aO Model II 

Most other CP/M System. wtth 
CRT or Memory Mapped Displays. 

Ordering: Specify your CRT terminal type, video 
board or microcomputer, the 8080/ ZaO or zao code 
version, and disk format required. 

Sta ndard Package: Disk and manual . , .. , .. . .. $110 
Ma nual: Price refunded with software purchase. , 15 

VISA and MASTER CHARGE Welcome. 
Attractive Dealer Terms. 

CompuView 
Products Inc. 

618 Louise, Ann Arbor. Michigan 48103 
Call Anytime - (313) 996-1299 

TMCPM is a trademark of Digital Research 
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January 1981 

January 

Courses from Battelle, 
Seattle WA, Houston TX, 
and Boston MA. Battelle, 
4000 NE 41st St, POB 
C-5395, Seattle WA 98105, 
(206) 525-3130, is offering 
two courses on data-base 
management and digital 
communication principles 

lengths st9re the 

and systems. For schedules 
and fees, contact Battelle at 
the above address. 

January 

Courses from Zilog, Boston 
MA and Cupertino CA. 
Three- to 5-day courses on 
microprocessors, the Z8000 
and Z8 circuits, program­
ming, and architecture are 
being offered by Zilog, 
Training and Education, 

10340 Bubb Rd, Cupertino 
CA 95014, (408) 446-4666, 
Attn: Kathy Trappen. Con­
tact Zilog for a complete 
schedule of places and times. 

January-Febn,ary 

Courses from George 
Washington University, 
Washington DC. Computer­
performance evaluation, 
communication systems and 
networks, microcomputers 

contents of most mtcrocomputers. The 
tapes 8re 88 excellent for HI·FI 8udlo as 
fOr mlcrocotnputer use. "' " :.'?' 

Deater prices are ~ of 11K. AvaIlable In 250 qwmtlty 
cU;e<lots only. WriteorcaU (41S) 968.1~forco,nplete 
detIlU" i;\ .. "' 

Microsette (:0., 475 Ellis St., Mountain View, CA 94043 

in control systems, struc­
tured programming, and 
protection of computer 
assets are some of the areas 
of study being presented in 
these courses from George 
Washington University. 
Contact the Director, Con­
tinuing Engineering Educa­
tion, George Washington 
University, Washington DC 
20052, (800) 424-9773. 

January -February 

Data Processing Courses, 
Houston and Dallas TX, and 
London, England. Data­
processing operations man­
agement and fundamentals 
of data processing for ex­
ecutives are the courses of­
fered by the University of 
Chicago. For schedules of 
times, and additional infor­
mation, contact the Univer­
sity of Chicago, Center for 
Continuing Education, MC 
Seminar Division, 1307 E 
60th St, Chicago IL 60637, 
(800) 223-7450. In New York 
state, call collect (212) 
953-9022. 

January-March 

Courses from Intel, Boston 
MA, Chicago IL, and San 
Francisco CA. Introductions 
to microprocessors and 
microcomputers; 80801 
8085, and 8086 / 8088 system 
design workshops; develop­
ment systems workshops; 
peripheral integrated-circuit­
design workshops; and other 
courses are being offered by 
Intel Corporation. For a list 
of times and fees, contact 
Intel Corporation, Customer 
Training Department, 3065 
Bowers Ave, Santa Clara 
CA 95051, Attn: Registrar­
MS SV3-1. 

January-Jun e 

Seminars from Worcester 
Polytechnic Institute, 
various cities in eastern 
Massachusetts. The Con­
tinuing Professional Educa­
tion Department of WPI 
(Worcester Polytechnic in­
stitute) is presenting 2-day 
seminars on fundamentals of 
data processing, distributed 
systems, data communica­
tions, microprocessors, and 
other computer-related 
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Z-BO FORTH $50.00 
FORTH is fast, easy to use, extensible, and totally flexi­
ble . Excellent for rapid development of real-time data 
acquisition or process control applications. 

laboratory Microsystems Z-80 FORTH is an optimized 
implementation of standard fig-FORTH· to run on Z-80 
microcomputers under the CP/ M 2.x·· operating sys­
tem. Unlike the FORTHs of many other vendors, our in­
terpreter uses CP/ M compatible random access disk 
files for screen storage. 

Z-80 FORTH is distributed on an eight-inch, soft­
sectored, single density diskette containing: 

executable interpreter 
fig-FORTH portable line editor 
screen editor 
demonstration programs 
utilities 
complete documentation 

Price: $50.00 includes tax and shipping. 

Laboratory Microsystems 
41 47 Beethoven Street 
Los Angeles, CA 90066 

• Forth Interest Group . 
• ·CP/ M is a trademark of Digital Research. Inc. 

A Message 
to our Subscribers 

From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our su bscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 

information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
su bscri ber wh 0 does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn : 
Circulation Department, 
70 Main St, Peterborough N H 
03458. Thank you. 
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TEXAS COMPUTER S S 
ftadl8/haek 

Authorized Sales Center, OFFERS 

LOWEST PRICES 

Mod. III $2119 Model III Color Computer 
32K 2 Disks 16K LIII $844 4K LI $322 _ .... _ ............. 

ACCESSORIES- SOFTWARE 
MODEL II 

CP/ M The best ,ersion 01 CP / M available lor the 
Mooel II. CurSOf addreSSing. software control of all 
ports. 59611: on each drive. auto density select. 
many. many more. ISO page manual. $180 (P&T) 

SCRlflSIT Word Processing System. Exten sive com· 
mand set allows global search and many other 
features not fou nd on other systems. Use with Daisy 
Whee l and other printers. E,cellent value. S263. 
Profi~ II Filing System allows immediate access 
and review of up to 20,000 individual user defined 
records. Can print labels or reports in any format. 
$158. 
GtMr.lledl" allows up to 504 accounts with user 
defined account numbers. Up to 11.420 entries per 
month. Audit trails and reports generated. Easy 
document and error recovery. 5175. 
I ... "tory handles up to 3.000 line items. 200 yen· 
dors with each item quantity up to 999.999. Sug· 
gested reorder report, sales trends and performance 
$175. 
SNAP II EKtended Basic. Several enhancements to 
TRSDOS BASIC including powerful editing com· 
mands and a variable cross reference lor debugging 

Sl90. 

* No taxes on out-ol·state shipments. Texas res. Add 5%, 

MODEL II 
HOST/ TUM al ~ws the Model II to become con· 
trolled remotely by another terminal or Model II . 
S50. 
SPOOUR allows dis I pr inted output or 
in the normal enhances system 's 
speed and perto. 
VISTA Shuprt Disk Expansion System. Uses the 
same drive as the Model II console. I Drive $949. 
2 Drive S1424, 3 Drive $1199. 

MODEL I AND III 
PEIItOM DOOBlER allows double density on the 
Model I. Easy instillation. comes with the OOUBLOOS 
operating system on disk. 150k on each drive. $209. 
Ask about NEWOOS conversion for Double Density. 

EX~ANStO" IIITtRfACE 011 Rim S249 
"~SI39 

PERCOM DISKS S CAll 
We have all Radio Shack computers and accessor· 
ies. and a number of other brand computer items. 
Call us for your specific needs and get a copy of our 
catalog. 

* All merchandise is new, checked and guaranteed by manufacturer. 
* Payment: Money Order. Cashier's Check, Cert ified Check. Personal Chec ks require 3 weeks to clear 

VISA. MASTERCHARGE-Add 3% . 
* Pr ices subject to cha nge at any time . 
.. Delivery of merchandise is subject 10 availability. 

TEXAS COM PUTER SYSTEMS 
An Authorized RADIO SHACK® Sa les Center nOI 

Box 1174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 
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topics. ·For schedules of 
sites, times, and fees, con­
tact WPI, Office of Con­
tinuing Education, 
Worcester MA 01609, (617) 
753-1411, Attn: Ginny 
Bazarian. 

January 7-9 

tems architecture, operating 
systems, numerical methods, 
computer networks, and 
other aspects of computing. 
Contact the Secretary, 
MIMI '81 San Diego, POB 
2481, Anaheim CA 92804. 

January 8-11 
The Fourteenth International 
Symposium on Minicom­
puters and Microcomputers, 
Hotel del Coronado, San 
Diego CA. The scope of the 
symposium will cover tech­
nology, hardware, software, 
engineering, languages, sys-

The 1981 International 
Winter Consumer Elec­
tronics Show, Las Vegas 
Convention Center, Las 
Vegas NV. Over 750 ex­
hibitors will display video 
games, personal computers, 
peripherals, software, audio 

equipment, calculators, 
watches, and other related 
items. Seminars on 
marketing, communications, 
and other topics will be 
presented. Contact Con­
sumer Electronics Shows, 2 
Illinois Center, Suite 1607, 
233 N Michigan Ave, 
Chicago IL 60601, (312) 
861-1040 . 

January 13-15 

Communications Networks 
1981, Albert Thomas Con­
vention Center, Houston 
TX. This show will feature 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a D5120 Terminal Controller. 

The Oatasouth OS120 gives your OECwriter® II the high speed 
printing and versatile performance features of the OECwriter® III 
at only a fraction of the cost. The OS 120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes . Standard features include: 

0165 cps bidirectional printing oRS232 interface 
oHorizontal & Vertical Tabs 020 rnA Current Loop interface 
oPage Length Se lection oTop of Form 
0110-4800 baud operation oAdjustable Margi ns 
01000 cha racte r print buffer oDouble wide characters 
oX·on. X-off protocol oParity selection 
oSe lfTest oOptio na l APL character set 

Over 4000 OS 120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. In 
numerous installations , entire networks of terminals have been 
upgraded to take advantage of to-
day's higher speed data come 
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per­
formance for years to 
come. When service is 
required , we will respond 
promptly and effectively. 
Best of all , we can deliver 
immediately through our 
nationwide network of 
distributors. Just give us a 
call for all the details . 

DATASOUTH COMPUTER CORPORATION 
4740 Dwight Evans Road 0 Charlotte, North Carolina 28210 0 704/523·8500 
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exhibits and seminars cover­
ing network policy and 
management for US and in­
ternational users and car­
riers; network architecture, 
software, and hardware; 
new developments; informa­
tion appliances; and more . 
This conference is aimed at 
communications profes­
sionals, carrier, service, and 
hardware vendors who are 
interested in combining 
voice, data, and message 
systems applications. Con­
tact Communications Net­
works '81, cl o The Con­
ference Company, 60 Austin 
St, Newton MA 02160, (617) 
964-4550. 

January 13-15 

Southcon/ 81 Show and 
Convention, Georgia World 
Congress Center and the 
Omni International Hotel, 
Atlanta GA. Contact Elec­
tronic Conventions Inc, 999 
N Sepulveda Blvd, EI Segun­
do CA 90245, (213) 
475-4571, (800) 421-6816. 

January 14-19 

The Forty-Second National 
Audio-Visual Convention 
and Exhibit, Dallas Conven­
tion Center, Dallas TX. 
Over 300 manufacturers and 
producers of a~dio-visual , 
video, and microcomputer 
hardware and software will 
be exhibiting products . 
Seminars will cover market­
ing and production of 
audio-visual items. For more 
information, contact the 
National Audio-Visual 
Association, 3150 Spring St, 
Fairfax VA 22031, (703) 
273-7200. 

January 16-17 

Microcomputer Conference, 
Arizona State University, 
Tempe AZ. The goal of this 
microcomputer conference is 
to introduce educators to 
the applications of com­
puters in the classroom. The 
emphasis of the conference 
is to provide an awareness 
of microcomputers and their 
impact on society. For fur­
ther information, contact Dr 
Gary G Bitter, Arizona State 
University, Payne 203, 
Tempe AZ 85281. 

January 17-18 

Educational Software 
Symposium, Holiday Inn, 
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MAIL ORDER DISCOUNTS 

APPLE II PLUS 48 K 

$999 
APPLE III CALL FOR PRICES 

ACCESSORIES 
DISK II DRIVE & CONTROLL EA (DOS 3.3) ... 525 
DISK II DRIVE ONL V . . .... 420 
INTEGER BASIC FI RM WARE CARD . 149 
APPlESO FT II F IRMWARE CARD . 149 
M&R SUR·A·MOO RF MODULAT OR . . ..... 30 
CENTRONICS PRINTER INTERFACE CARD . 179 
HIGH·SPEED SERIAL INTERFACE CARD 139 
LEE DE X VIDEO 100 12" S&W MONITOR . 139 

MICROSOFT Z·80 SOFTCArlO SYSTEM 
VIDEX 80 COLUMN BOARD 

WIGRA PHIC$ AND SWITC H 
HAYES MICROMODEM II 
$ ILENTYPE PRINTER WIINT. CARO . 
LANGUAG E SYSTEM WIPASCAl 
GRA PH ICS TABLET 
ALF MUSIC SY NTH ESIZE R . 

SOFTWARE 
APPLE FORTRAN . 
PFS SOFTWARE . 
APPLE DOS TOOL KIT 
APPlEPLor GRAPH & PLOT SYSTEM . 
eGA DATA MANAGEM ENT . 

.... 159 

.. .. 85 
.. 65 

60 
... 85 

THE CONTROLLER BUSINESS SYSTEM 
THE CASHIER RE TAi l MANAG EMENT . 
VISICAlC . 
APPlEWAITER TE XT EDITOR .. 
8ASF 5 1/ •• DISKETTE (10) .. 

• WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
• WE PERFORM APPLE WARRANTY REPAIR 

290 

. 350 
· . 31 5 
· . 495 
· . 395 

. 649 
· . 235 

· 5 15 
' 89 
"5 

. 59 
30 

TO ORDER: Pl ease phone using VISA and Master Card. Or send cashier's check, 
money order or pe rsonal check (all ow 14 business days to c lear). VISA and MC 
credit card service add 2% . Shipping, handl ing and insurance add 3% . Cali forn ia 
resi dents add 6% sales tax . 
ORDER HOURS: Monday thru Saturday 9-5 PST. 

compub:!r aga.lnc. 
Authorized Ap ple Dealer & Service Center 

4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92111 (714) 565-4042 
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Model EP-2A-79 

EPROM Programmer 
TRS-80 
PET 
APPLE 
AIM-65 
KIM-1 
SYM-1 
NTIFIC 
SWTPC 

Software available for F-8, 6800, 8085, 8080, 2 -80, 6502, 1802, 
2650. 6809 based systems. 
EPROM type is selected by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for 
connecting to microcomputer. Requires III.! I/O DortS. Priced at 
$169.00 with one set o f software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below . 
Part No. Progra ms Price 
PM-O TMS 2708 . .. .. .. S 17.(1() 
PM· 1 2704. 2708 17.110 
~2 m 2 . . nro 
PM·3 TMS 27 16 . 17.00 
PM4 TMS 2532 .. :l3.fX1 
PM·5 TMS 25 16.2716.2758 .... .. .. .. 17.00 
PM·8 MCM68764 . . :15.00 

ODtimal Technology, Inc. 
Blue Wood 127, Earlyavllle, VIrginia 22936 

Phone (804) 973-5482 

{;:t? '(o u HAVE 
ANY REOADING "'rUfF 

o N 
"HOUSEE'VArs As A " 
f'f'INCIPA~ REsiDENc e ?....__-_..... 

A new long-life 
alternative to trackballs Good reading 

With this new X-Y controller all you do Is 
slide your fingertip In the desired direction. 

Then 3600 SOlid-state sensors embed­
ded In a tough plastic block along with VLS 
hybrid c i rcu it ry detect the presence, 
motion, and direction of motion of your 
fingert ip on the Touch Graphlcs™surface, 
producing X- and Y- digital control signals 
tor all graphics applications. 

The result Is a cost-effective alternative 
to trackballs, light pens, thumb wheels, etc. 

Circle 242 on inquiry card . 

CALL TODAY 
Th is Is a new micro-proximity touch­

sensing technology you should know 
about. Call now for sales literature on this 
and other control devices. 

1aEiiil 
2348 Walsh Ave., Santi Cllrl, CA 95051 

(408) 727-TASA • TWX 910 338 7820 

Order free IRS Publications on 
deductions, exemptions, tax credits, 
depreciation - over 90 topics in all. 
Available by using the handy order 
form in your tax package. 

A public service message from 
the Internal Revenue Service. 
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Bridgeport CT. Seminar 
topics will include educa­
tional software for elemen­
tary schools, mathematics 
curricula, and sciences; 
simulations; computer 
education; computer-aided 
instruction in foreign 
languages; and more . Con­
tact Monica Kantrowitz, 
President, Queue, 5 Chapel 
Hill Dr, Fairfield CT 06432. 

January 17-19 

Machine Othello Tourna­
ment, University of Califor­
nia, Santa Cruz CA. This 

2-day tournament is open to 
individuals and teams that 
register by January 10. The 
tournament consists of eight 
rounds of play, with each 
contestant allotted 30 
minutes per game. To 
register, send your name, 
program designation, and 
equipment description to 
Professor Peter W Frey, 421 
Kerr Hall, University of 
California, Santa Cruz CA 
95064, (408) 429-4005 . 

January 17-23 

The First Annual Alpha 

You can extend the useful­
ness and data entry speed 
of your TRS-80 by giving it 
the graphics and menu ca­
pabilities of the Bit Pad One 
digitizer. 

Micro User's Society Con­
vention, Deauville Hotel, 
Miami Beach FL. Seminars; 
conferences; demonstrations; 
meetings for businessmen, 
programmers, and analysts 
are being featured. The con­
vention is strictly for Alpha 
Micro users. Contact 
William L Miller & 
Associates, 8380 SW 151 St, 
Miami FL 33158, (305) 
233-1216. 

January 27-29 

Advanced Semiconductor 
Equipment Exposition, San 

inventory information by 
merely checking boxes on 
printed forms . 

Bit Pad One, complete 
with stylus, specially de­
signed plug-in TRS-80 in­
terface and power supply 
cost just slightly over 
$1,000. 

With the Bit Pad and 
proper software, you can 
generate schematic dia­
grams ; describe sales 
curves to your computer; enter alphanu­
meric information by merely touching 
printed letters on-a menu, or enter order or 

If you don 't have a digi­
tizer, you are restricting your TRS-80's 
abilities. We'll gladly send you a list of dis­
tributors who have the Bit Pad One. 

.Now, Bit Pad One™ 

•

® C" 11 __ ,.,J.,.,JuN® 
~''''~fIII!!~ 

•• . • • 35 Brentwood Avenue . Fairfield , 

CT 06430, (203) 384-1344 

digitizer makes it easy to add 
graphics capability 
to your TRS-80! 
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Jose Convention Center, San 
Jose CA. Over 100 exhibi­
tors will feature equipment 
at this trade show. The 
show's emphasis is on new 
products and emerging 
technology in the semicon­
ductor processing and pro­
duction fields. Contact 
Cartlidge & Associates, 491 
Macara Ave, Suite 1014, 
Sunnyvale CA 94086, (408) 
245-6870. 

January 28-31 

The Third IMMM/ Data 
Comm International Japan 
Exposition, Harumi Exposi­
tion Center, South Hall, 
Tokyo, Japan. Over 15,000 
scientists, design engineers, 
technical managers, applica­
tions engineers, and other 
specialists are expected to at­
tend this show. The In­
ternepcon Japan/ Semicon­
ductor International con­
ference is held concurrently . 
The conference program will 
include talks on microcom­
puter-controlled data­
communications systems, 
peripheral interfacing, soft­
ware management, and 
more. Contact Industrial 
and Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606, (312) 263-4866. 

February 1981 

February 2-5 

The Second Middle East 
Electronic Communications 
Show and Conference, 
Bahrain Exhibition Centre, 
Bahrain . This conference 
will cover communications 
research, technology, and 
administration in satellite 
communications, digital 
communications, networks 
and industrial systems, and 
business communications. 
An exhibition will also be 
held. Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 9U09, (800) 
227-3477. 

February 4-5 

Computer and Office 
Automation Show and Con­
ference, Hyatt Regency 
Hotel, Vancouver, Canada . 
This conference will feature 
data-processing equipment, 
small-business computers, 



Our State-of-the-Art 
thinking gaue you 
SARGON. 
But chess isn't aU 
we think about! 

S AR G ON II (Spracklen) The Champ of champs. 
.. . an excellent program which will provide a 
true cha llenge for many players . . Save your money 
and buy SARGON I! .. '80 Software Critique . 
03403, fRS ·80 Level II: 03404, Apple II : 034/0, OSI 
C I P: 03440, OSI C4P. 03401, PET. each tape $29.95 . 
03408, TRS 80 Leuelll Disk : 03409, Apple II Disk: 
03414, OSIC1PDisk , 03444. OSI C4PDisk: 
03484, C8P Disk: each $34.95 

BLAC KJ AC K MAST ER: A Simulator: Tutor 
Game fWaza ney) A serious game that performs 
complex simulations and evaluations of playing arid 
betting strategies. 05303. TRS ·80 Leuel ll tape , 
524. 9,'i: 0530S. TRS80 Disk Version, $29.95 

REVE RSAL (Sprack len) 
Willner of the software division of the First Int er­
notional Mon Ma chine OTHELLO'· Tournament, 
I hiS ve rsio n of the 200·year old game Reversi. features 
27 levels of play and high ·resol ution color graphics. 
07004 , APPLE II tape. 52995: 07009, APPLE II Disk. 
534.95 

APPLESOFT UTILITY PROGRAMS (Gilder) 
Increase your BASIC programming speed and flexi · 
bili ty. Contains 9 useful subroutines: 1. REM Writer 
2. PR INT Writer 3. POKE Writer 4. Hexadecimal 
Decimal Converter 5. Line Counter 6. Renumber 
7. Append S. Byte Counter 9. Slow List Stop List 
03.104. Apple II lOpe, 529.95 

FLASH & CRASH SOUND EFFECTS 
(American Micro Products) , 
A collection 01 18 subroutines that can be incorpo · 
rated into your own programs to produce sound 
eifects with the American M,cro Products music 
board . Included are : Train, Explosion, Phaser, 
Chimes. Sirens, J et and 12 ot hers . 
08709, APPLE II Disk, $39.95 

6502 DIS ASSEMBLE R (Stamm) 
Produce assembly language source files with labeled 
subrou tines and refe rences from programs already 
in memory. It is compatible with Hayden's ASSEM· 
BLY LANGUAGE DEVE LOPMENT SYSTEM. 
08609, APPLE II Disk, $34.95 

PSEUDODIS K (Neuschatz) 
This money-saving program simulates a d isk Il"lemory 
system for Int ege r BASIC programs. It allows mu lti · 
pie programs in memory at t he same time which 
ca n be run from a catalog. 04S04, APPLE II tape , 
$2495 

LIN E & VARIABLE C ROSS REFERENCE 
G EN ERATOR (Johnson) Provides a cross· refe r· 
ence of line numbers and vanable names. 07301, 
PET tape, S 16. 95 

DISK CATALOG ER (LeBar) 
Automatically maintains a cross·reference listing 
of all you r programs, their location by disk number, 
their function and use . Catalogs , lists and sorts 
programs. 05203. TRS ·SO Leueilltape, $16.95: 
0520S, TRS·80 Leuelll Disk. S21.95 

APPLE' · ASS EMBLY LA NG UAGE DEVEL­
OPMENT SYSTEM : An Ass e mbl e r/ Editor/ 
Fo rmatt e r (Lutus) Write and modify your machine 
language programs quickly and easily. 04609, Apple 
II Disk Version. S39.95 

SUPER APPLE' · BASIC (Lutus) A struct ured 
BASIC that compiles into an optimized Applesoft 
or Integer BASIC program. 05409, Apple II Disk, 
$39.95 

MAILING LIST (Tnl ·Data Software) Lists 
addresses, prints labels, allows for alterations and 
deletions, and has the capacity to make duplicate 
data file disks . Can only be used with version 1.5. 
05713, Heath tape, $49.95 

••••••••••••••••••••••••••••••••••••••••••• • • 
: ORDERING INFORMATION Hayden : 
• Send me Ihe software checked below. A chec k or money Book Company, Inc. • 

order 15 enclosed. I understand thar Hayden pays shipping • 
• <l!1d handl1ll9co51S and that [can relurn anydiskortapewilhin 50 E .... s('xS lree l . Roch elle Pa rk , NJ076 62 
• 10 days If II 15 defe(tlve or I am dissatIsfIed \\,Jith 1t for al ly • 
• n~ason ReSidents of NJ cl!1d CA mu st add sales ta:.: Offer • 

• good", US only • 

• 000100 002404 003401 003414 004503 005103 007009 • 
• 0 0 1<101 0 02501 0 03403 0 03440 0 04504 0 05108 0 07301 • 
• 001401 002503 003404 0 03444 0 04513 0 05203 007809 • 
• 0 01404 0 02601 0 03408 0 03484 0 0460'1 0 05208 0 08609 • 
• 0 01407 0 0270 I 0 03409 0 03504 0 04804 0 05308 0 08709 • 
• 001413 003304 003410 004501 004909 005409 0 .S681 H • · ~~ . • • 
• Address • 
: C ity/ State/ Zip : 

FINPLAN: A Financ ial Planning Progra m (o r 
Sma I! Busine s s (Montgomery) Allows you to ent er 
data from a balance sheet into the program, to make 
assumptions abou t future growth of business, and 
to have the compuler project results for up to a five · 
year period based on those assumptions. And if 
you change any data, the program revises a ll resuit · 
ing data automatically. T he disk version can only 
be used with TRSDOS Version 2 .3 .05103, TRS·80 
Leuel ll tape, $69.95: 05108, TRS ·80 Leuel ll Disk 
Version, $74.95 

DATA MANAGER: A Data Base Ma nage m e nt 
Syst e m and Mailing Lis t (Lutus) Store information 
on a floppy disk, and retrieve it quickly and easi ly 
by specific names, or by category. 04909, Apple II 
Disk Version, $49.95 

MCAP: A Mi c roc omputer Circ uit Analysis 
Program (Savon) Performs a linear voltage, 
impedance, or transfer impedance analysis of an 
electronic circuit. 04501, PET: 04503, TRS ·SO Leuel 
II: 04504, Apple II: each tape $24.95: 04513, 
Hea thkit /Zenith Disk, $29.95 

MICROCOMPUTER AIDED DESIGN OF 
ACTIVE F ILTERS (G ilder) Eight programs that 
simplify the design of active filters and will calculate 
the component values needed for various bandpass, 
low· pass, and notch ·type filters. 01401. PET: 01403, 
TRS ·SO Leuel ll: 01404, Apple II: 01407, Heath: each 
tape $16.95: 01413, Heathkit 'Zenith Disk Version, 
$21.95 

DISK CERTIFIER AND COPIER (Jaec Inc) 
A handy uti lity program that cer tifies the accept abi lity 
of b lank diskettes and rejects those with flaws . It 
also inc ludes a fast machi ne language disk copying 
program that will work on single and dual drive 
systems . 07809, A PPLE II Disk, $19.95 

SONGS IN THE KEY OF APPLE (Lopalin) 
Allows you to see and hear your favorite tunes, pre· 
progra mmed tunes or music you create (up to 200 
notes, including rests, per musical piece) . 03304, 
Apple II tape, $ 10. 95 

HOW TO BUILD A COMPUTER-CON· 
TROLLED ROBOT (Loofbourrow) Contains 5 
con trol programs tha t consist of : Joystick Control 
Program: Self.oirection Program: Impact Sensor 
Control Rou ti ne: and more . 00100, KIM · 1 tape, $14. 95 
Shou ld be used wi th text HOW TO BUILD A 
COMPUTER-CONTROLLED ROBOT, 5681 8, 
$9.75 

Apple IS OlrucieTll(Jrk of A pple COll1plI/ef Con:p(l lll'. /m . 
(Inc/,s nOI o(fil/wed wi/h Hovdl'll Book Cornpu!lI .. 111(' 

Call Toll Free 
24 hours a day, 
(1 ·800·8213777 , ext. 302) * TO C HARGE 
YOUR O RDER TO Master Card or Visa. 
Minimum order is $10.00: cus tomer pays 
pos tage and handling. 
From Missouri ca ll (1 ·800·892·7655, ex t. 302) 

• Name of mdlVldual ordenng must be filled m B I HI . 

~==============Hayden 
50 Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 
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computer peripheral prod­
ucts, medium- and high­
speed copiers, word-proces­
sing systems, and conven­
tional office products and 
services. Seminars on the 
role of computers in 
information management, 
electronic mail, data base 
applications, and other 
related topics will be given. 
Contact Whitsed Publishing 
Ltd, Suite 1201, 55 Bloor St 
W , Toronto, Ontario, 
Canada, M4W 3K2. 

February 9-13 

Reliability Engineering, 
Testing and Maintainability 
Engineering, University of 
California, Los Angeles CA. 
This course is designed for 
reliability, product assur­
ance, logistics, quality 
assurance, and design 
engineers . The course is in­
tended for those required to 
design and to predict the 
reliability of components, 
equipment, and systems. 
The fee is $750. Contact 
Continuing Education in 
Engineering and Mathe­
matics, UCLA Extension, 

POB 24901, Los Angeles CA 
90024, (213) 825-1047. 

February 14-16 

International Conference on 
Microcomputer Applications 
to Industrial Controls, 
Jadavpur University, Calcut­
ta, India . Papers will be 
presented on the applica­
tions of microcomputers to 
industrial controls in the 
areas of general systems. 
Contact Dr Sushil Dasgupta, 
Professor and Head, Elec­
trical Engineering Depart­
ment, Jadavpur University, 

BIZCOMP 1022 for Computer Applications 
Looking to have your small business system do late-night polling over the telephone 
net? Or how about store-and-forward electronic mailing, distributed networking or 
automatic data downloading? IMPOSSIBLE using acoustic couplers . FAT CHANCE 
with a "DUMB" modem. BIZCOMP's new 1022 Intelligent Computer Modem is de­
signed for the versatility and performance needed in computer applications-at a 
price you can afford! 

There was a time when business applications required a modem, an auto-calling unit, a 
OM and a messy computer interface board. Not to mention a bear of a headache trying 
to write the comm software. Well now you can wash your hands of the mess and hassle 
of outmoded "DUMB" modems. Plug in a BIZCOMP Intelligent Modem and discover 
the simplicity of a full control, 3-wire RS-232 interface. An integral serial dialer with both 
tone and dial-pulse capability. Direct connect, FCC registered auto-answer. And 
reliable Bell Standard 103 compatibility at up to 300 baud. The 1022 even does double 
duty as a remote maintenance/diagnostics device. Whatever your application, BIZ­
COMP Intelligent Modems open the road for advanced communications. 

BIZCOMP Communications ... 
Why not start with the best? 

P.O. Box 7498. Menlo Pa rk CA 94025. 415/854-5434 

~entals and leasing available from Leasametric, 8001227·6773; 415/574·5797 in Calif. Paten t Pending 
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40B, Southern Ave, 
Calcutta-700029, India . 

February 17-1 8 

Integrating Word Processing 
and Electronic Data Proces­
sing: Technology, Architec­
ture, Planning, The Harvard 
Club, New York NY. The 
topics of this seminar will be 
the study of word proces­
sing today and its future , 
the evaluation and selection 
of systems, electronic mail 
and communications, and 
the automated office . For 
further details, contact the 
seminar coordinators at the 
Center for Management 
Research, 850 Boylston St, 
Chestnut Hill MA 02167, 
attn: Ms Karen Smolens, 
(617) 738-5020. 

February 18-20 

Business- and Personal­
Computer Sales and Exposi­
tion and the Houston 
Business Show, Houston 
Civic Center, Capitol Ave 
and Bagby St, Houston TX . 
Data-processing managers, 
systems analysts, program­
mers, educators, hobbyists, 
and user's groups will find 
this exposition useful. The 
business show is primarily 
designed for purchasing and 
office managers, executives, 
business owners, attorneys, 
accountants, and physicians. 
For details, contact Produx 
2000 Inc, POB 2000, Bala 
Cynwyd PA 19004, (215) 
457-2300. 

February 23-26 

Computer Science Con­
ference, Stouffer's Riverfront 
Towers Hotel. St Louis MO. 
The conference is sponsored 
by the ACM (Association 
for Computing Machinery). 
The Ninth Annual Com­
puter Science Employment 
Register will be conducted. 
This register aids in match­
ing computer scientists and 
data-processing specialists 
with employer oppor­
tunities. For information, 
contact Orrin E Taulbee, 
ACM Computer Science 
Employment Register, 
Department of Computer 
Science, University of Pitts­
burgh, Pittsburgh P A 15260, 
(412) 624-6475 . 

February 26-27 

Louisiana Computer Exposi-
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tion, University of 
Southwestern Louisiana, 
Lafayette LA. Papers will be 
read on operating systems, 
data-base management and 
support, distributed com­
puters systems, and related 
topics. Contact William R 
Edwards, c/ o the Computer 
Science Department, Univer­
sity of Southwestern Loui­
siana, POB 44330, Lafayette 
LA 70504, (318) 264-6284. 

March 1981 

March 8-11 

TI-MIX 1981, Marriott 
Hotel, New Orleans LA. 
This is a conference for 
Texas Instruments equip­
ment users. Thirty-six ses­
sions consisting of individual 
presentations, panel discus­
sions, and workshops, are 
planned. Two exhibit rooms 
featuring the latest computer 
equipment from Texas In­
struments will be open. 
Contact TI-MIX, M / S 2200, 
POB 2909, Austin TX 
78769, (512) 250-7151. 

March 11-13 

Business- and Personal­
Computer Sales and Exposi­
tion and New York Business 
Show, Madison Square 
Garden, New York NY. See 
February 18-20 for details. 

March 17-20 
The Fourteenth Annual 
Simulation Symposium, 
Tampa FL. Papers describing 
digital discrete simulation 
and other techniques, such 
as continuous or analog, 
will be read . This sym­
posium is a forum for the 
exchange of ideas and tech­
niques in computer simula­
tion. Contact Annual Simu­
lation Symposium, POB 
22621, Tampa FL 33622. 

March 23-25 

Office Automation Con­
ference , Albert Thomas 
Convention Center, 
Houston TX. This con­
ference will present seminars 
on concepts and methods 
behind the latest office 
technologies and an exhibit 
of equipment . Contact Of­
fice Automation Conference, 
POB 9659, Arlington VA 
22209, (703) 558-3617. 

March 24-26 March 31-April 2 

The Southwest Semiconduc­
tor Exposition, Phoenix 
Civic Plaza Convention 
Center, Phoenix AZ. Over 
140 equipment and materials 
makers will exhibit over $12 
million of semiconductor, 
hybrid, and printed-circuit­
board production, proces­
sing, and test equipment. 
Contact Cartlidge & 
Associates Inc, 491 Macara 
Ave, Suite 1014, Sunnyvale 
CA 94086, (408) 245-6870. 

Cincinnati Business Show, 
Cincinnati Convention­
Exposition Center, Cincin­
nati OH. Office equipment 
and services including 
automated systems, com­
munications, computers, 
telephone systems, word 
processing, data processing, 

Nemo, 5679 Creek Rd, Cin­
cinnati OH 45242, (513) 
531-5959 .• 

printing equipment, and 
other office supplies, will be 
featured. A program of 
business seminars is also 
scheduled. Contact Ray G 

Tax Practitioners / CPAs: 
Successful Tax Professional Reveals 
Effective Practice Development 
Formula •••• 

"Every tax 
professional. .. whether he 
is desirous of expanding 

his practice, or just 
better serving his existing 

clientele (or both) ... can 
profit from this system." 

Are you satisfied with the g rowth of your tax practice? 

Successful pract ice development is a perplexing problem facing all tax professionals 
today. Th e fi eld tested MICROTAX professional tax preparation software package 
ca n provide you with an innovative solution ... and at the same time enable you to 
serve your existing clientele in a more professional and timely manner. 

Consider the advantages this state·o f·the·art package can bring to your practice: 
Complete System ... 
... containing Federal Individual. COlpom lc AND State 
Ind ividual returns . The system is designed to accept in ­
formation. summerize the data , compute the lax , and 
print th'e returns ; including .11 forms and schedu les reo 
quired by the I.R.S. 

Ve .... atlle 
MicroTax is cost·e ffi cien t for practices prepar ing as few 
as 20 returns per tax season ... but comes with a fast 
mode. capable of process ing 2.000 returns-or more! 

Be.t or All .. . 
... and this is rea ll y exciting .. . MicroTax allows you to o f· 
fer preyear·end taJl planning to your 
clients - enabling you to predict the potentia l liab ilit y 
and lake sl eps 10 minimize Ihe l ax in a timel y manner. 

Complete In-Ortlce Security 
-no risk o f sensitive client information fall ing into the 
wrong hands. 

Save. Time 
Compared with conventional service bureaus. MicroTax 
o ffers virtually instant turn ·around lime. 

More Professional 
Greater range o f services allows you to presen t a more 
professional appea rance to your cJients. 

Requirements: 
CP/M. Microsoft Basic [, 48K Memory 

Introductory Price ( ' til Dec. 1, 1980) 
MicroTax is availab le as a three pari system : 

Federal Individual $750.00 Annual Updates 
State Individual 250.00 A re Available 
Corpora te 250.00 

MicroTax is a ve rsa til e and m o ney-sav ing tool that NO tax pro fessional should be without (it's been 
selected [or use by COMPU·T AX o[ Utah). 

Call or write today for additional information. or your nearest dealer. Problems that can't wait? 
Call Don White our VP. of Research and Development, direct. at (213) 668·0238. 

Circle 234 for microTax 

MICIOTGH 
Income Tax Software Special/sts 

S.D.F.T.W.A.R.E.-+; Inc. 

Circle 246 for SOFTWARE Inc. 

Available at most 
ProfessIonal computer retailers 

3600 WILSHIRE BOULEVARD. #1510, LOS ANGELES. CALIFORNIA 90010 • (213) 738·9972 
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DISK DRIVE BONANZA BY QT 
8" DISK DRIVES 

Shugart 801R Sgl / side Obi/Den $395.00 
Two for .......... ..... .. . .... $775.00 
Qume Datatrak 8"' dbl sided, dbl density . 
OME-8DS (851R compatible) 
Pk9 of two.. . ... . . . . .. . 

aT DISK PACKAGES 

$ 599.00 
$549.00 ea 

lObi Den Controller, A & T, two 8" db l den drives . CP/M® 
2.2, cabinet , power supp ly & cables . . $1395.00 

II Two 801 R disk drives with cabine t, power supp ly 
& fan .... . .. . . .. . . . . . . . . .. . . . .. . . . . . . . . $1100.00 

m Dual 8" Drives : 
Obi den drives in cabinet only 
2 S9 1 si ded (801 R) .. .. .. .. . . . . . .. . . . . . . . .. . 
2 dbl sided (OUME) . . . . . . . . . . .. . . . . . . . . . 

5114" DRIVES 

$ 989.00 
$1409.00 

MPI· B51 MPI 8- 5 1 . 5250.00 MPI-B91 MPI 8 -9 1 .. .. 5375 .00 
Sg l S,ded SgllDbl D en S91 SIded . ObI Oen . 77 Tracks 
Exac t Replace ment fo r SA-400 PERTEC FD-200 PER -FD200 . . .. 5225.00 

MPI -B52 MPI 8 -52. . ...... 5350.00 Sgl Sided . Sgl /Dbl Den 
Obi Sided . Obi Den Shu9arl SA400 SHU-SMOO . 5250.00 

Sgl Sided. Dbl Den 

~
COMPUTER 

SYSTEMS 
INC. 

15620 South Inglewood Ave . 
Lawndale, California 90260 
(213) 970-0952 

WE ACCEPT MIC, VISA, AM EXP 
PLACE ORDERS TOLL FREE 

1-800-421-5150 
(CONTINENTAL U.S. ONLY) 

(EXCEPT CALIFORNIA) 
CP/M is a trademark of Digital Research 

FINDING SOLUTIONS 
AND BEING COMPETITIVE 

IS OUR BUSINESS. 
Havi ng problems and looking for a 
computer to he lp solve them? 
Are yo u finding computer deale rs 
come in one of two ways? Either 
Full system support with Full price 
o r Take it or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a 
choice. Yes, we ' re in business to se ll 
products but also, to solve your 
proble ms. Our prices will be the 
lowest possible. Our support and 
product quality will be seco nd to none . Chec k out our Mail Orde r prices in thi s 
ad (o ur retail prices will be highe r). See if you don 't agree with our first claim . 
For o ur second claim, ca ll us with your data processing needs and prob lems. 
Better yet, come in and see us. Finding so lutions and be ing compe titive is our 
business. We neve r forget e ither of them. 

APPLE II " PLUS" 16K 
48K 

S 929.95 
1079.95 

Calculators : ($2. 00 shipping charge) 
Hewlet Packard 

Apple II Accessories : HP·85 . . CALL 
Disk II wilh Controlier & 3.3 DOS . $535.00 Hp·67 . $299.00 
Disk II 2nd drive ... 435.00 Hp·34C . . . . . . 127.00 

Hp·4 1C 
Hp·97 
HP-38C 

.. .. $269.00 
589.00 

.... 127.00 
Graphics Tablet .. . ... . . . .. ..... 665.00 Texas Instruments 
Language Syslem wilh PASCAL . 395.00 TI ·58C . 109.00 
Silentype Pnnter wl lnt ......... . .. 489.00 Cannon 
Inleger Firmware Card . 152.00 Pl0·D 

TI ·59 . 

80.00 P7·D .... . 80.00 

209.00 

Z -80 Sof1card .... ......... . . 259.00 Sharp 
Videx Videolerm 80 col Card ... 279.00 6200 . . 98.00 581 3 ... 35.00 
Sanyo 12" Green Monilor ....... 279.00 5100 . 89. 00 5102 . 80.00 
Mail Order Terms of Sale: Price based on prepaid orders. Visa or Master Charge orders may have service charge added 
10 purchase price. No COD's . Allow 14 working days for personal and company checks to clear. All orders (unless 
specified in ad) within Continental U. S. shipped UP.S. no charge. APO or out of Continental U. S. write or call for 
shipping charges. All prices subject to change and all oHers subject to wilhdrawl without nolice. CA residents add 6% 
sales lax. 

()MEOA MI(Jf1() (J()M~UTEf1S 
The Problem Solving Company ] 447 Torrance Boulevard • Torr~1n ce. Cali forn ia 9( 50) • an) 370-9456 
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Clubs and 
Newsletters 

ET-3400 Users Group 

A group has formed to 
collec t and distribute infor­
mation for ET -3400 owners . 
They need articles, letters, 
programs, and general news. 
Contact ET -3400 Users 
Group , c / o Charles Van 
Dyke , 11231 Oak St , EI 
Monte CA 91731 , (213) 
443-2237, CompuServe 
account 70250,463. 

Heath Users Club 

The Triad Heath Users 
Group mee ts at 1 PM on the 
second Saturday of each 
month at the Sears Activity 
Room in the Hanes Mall in 
Winston-Salem, North 
Carolina . Contact Hughes 
Hoyle at (919) 378-1050, or 
Steve Minor, 424 Cliffdale 
Dr, Winston-Salem NC 
27104 , (919) 765-7717. 

WATNEWS 

The Computer Systems 
Group at the University of 
Waterloo is the publisher of 
WA TNEWS, a newsletter on 
educa tional computing . 
WA TNEWS describes soft­
ware systems that are devel­
oped at the University of 
Waterloo. The newsletter 's 

I purpose is to communicate 
w ith people involved in the 
presentation of computer 
science, business data pro­
cessing, and re lated courses. 
Some of the software fea­
tured in the newsletter in­
cl udes Waterloo BASIC for 
the Commodore PET and an 
enhanced version for the 
IBM Series I computer. 
Other articles have featured 
a Pascal compiler and st ruc­
tured programming in 
macroassembly languages. 
For more information , con­
tact WATNEWS, Computer 
Systems Group , University 
of Waterloo , Waterloo , On­
tario , Canada N2L 3G1 , 
(519) 885-1211. 



Interest Group for 
Possible 
IBM Computer 

With many industry ana­
lysts predicting advances in 
semiconductor technology 
that will allow the instruc­
tion set of the IBM / 370 
computer to be execu ted by 
a microcircuit on a single 
chip (or a few chips) of 
silicon, some pioneering en­
thusiasts are anticipating the 
announcement of the 
IBM / 380, a possibly per­
sonal computer with the full 
capability of, perhaps, the 
System / 370-135. 

Mokurai Cherlin, of APL 
Business Consultants Inc, is 
organizing Group / 380, a 
user group for the anticipat­
ed System / 380. Mr Cherlin's 
intent is to prepare in ad­
vance for use of this ma­
chine, so that people will 
know what to do with it 
when, and if, it arrives. The 
first project of Group / 380 is 
to compile a directory of 
software for the System / 370 
that is free , low-cost , or 
suitable for personal­
computing use. 

Individual memberships 
for $10 and corporate mem­
berships for $25 can be ob­
ta ined from Group / 380, 
POB 1131, Mt Shasta CA 
96067. Members will receive 
a newsletter, instructions for 
program submissions, and 
access to a computerized 
data base of relevant 
hardware and software 
information . 

Independent 
Heathkit 
Vendors Listed 

Heathkit computer owners 
can find the hardware and 
software they need w ith th is 
directory of suppliers com­
piled by Buss: Th e Indepen­
dent N ewsletter of Heath 
Compan y Computers . The 
newsletter includes over 
sixty suppl iers of Heathkit­
compatible products. The 
suppliers are not affiliated 
with Heath . The Buss direc­
tory is available fo r $7.50 
from Buss , 325-B Penn­
sylvania Ave SE, Washing­
ton DC 20003, (202) 
544-0484. 

Put your 5-100 Computer 
on the clock. 
A real time clock could double the 
utility of your computer. Time events 
in 100ILS increments for up to 100,000 
days (over 273 years). Program events 
for the same period with real time 
interrupts that permit pre­
programmed activities to take 
place ... without derailing on-going 
programs. Maintain a log of computer 
usage. Call up lists or appointments. 
Time and date printouts. Time events. An 
on-board battery keeps the clock running in 
the event of power outage. 

Mountain Computer also offers a complete line 
of peripheral products for many fine computers. 
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t, Mouiii~inUco~puter 
~ INCORPORATED 
~ 300 Harvey West Blvd., Santa Cruz, CA 95060 

(408) 429-8600 TWX 910 598-4504 

(212) 986-7690 

MAIL ORDER ONLY 

ATARI 
800-$795 

I 

IMl - $495 
1M2 - $988 

XYMEC 
HQ 1000 - $2395 

EPSON MX-80 CALL FOR PRICE 
PAPER TIGER 445 460 CALL 

MAIL ORDER ONLY 

COMMODORE 
8K - $729 
16K - $888 
32K - $1088 
2022 - $695 
2040 - $1088 
8050 - $1435 
8032 - $1495 

NEC 
SPINWRITER 
5510 - $2795 
5520 - $2990 

Send Certified Check (Personal or Company Checks require 2 weeks to dear.) 

APPLE 
16K - $ 959 
48K - $1059 
Disk - $529 

Other Products Avail 

*32K - $2445 
64K - $2645 
64KQD - $3395 

*32K add-in 
only $10 with 
purchase 

*XEROX 
1740 RO - $2619 
1740KSR- $2995 
1750 RO - $2795 
1750 KSR - $2995 
1730 - $2195 

We pay a ll shipping and insura nce c harges except items marked wi.h as. erlsk. PHONE (212) 986-7690 
VISA, MasterCharge add 5% N.V.S. Residents add appropriate sales tax. 
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ENTREPRENEURS 
NEEDED MORE THAN EVER IN THE MICRO­

COMPUTER INDUSTRY. 

The shortage of knowledgeable dealers/distributors is the #1 problem of microcomputer 
manufacturers. Over 300 new systems houses will go into business this year , but the number falls 
short of the 1200 needed . It Is estimated that the nationwide shortage of consultants will be over 
3000 by 1981. The HOW TO manuals by Essex Publishing are your best guide to start participating 
in the continued microcomputer boom . 

536. No.10 

HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edition , March 1980 
Wri tten by the founder of a successful systems house, this fact­
filled 220-page manual covers virtually all aspects of starting and. 
operating a small systems company. It is abundant with useful , 
real-life samples: contracts , proposals , agreements and a complete 
business plan are included in full , and may be used immediately by 
the reader. 

Proven , field-tested solutions to the many problems facing the 
small systems house are presented . 

From the contents: 
• New Generation of Systems Houses • The SBC Marketplace • 
Marketing Strategies • Vertical Markets & lAPs • Competetive 
Position/ Plans of Major Vendors Market Segment Selection & 
Evaluation. Select ion of Equipment & Manufacturer. Make or Buy 
Decision • Becoming a Distributor • Getting Your Advertising 
Dollar 's Worth • Your Salesmen: Where to Find Them • Product 
Pricing· The Selling Cycle· Handling the 12 Most Frequent Objec­
tions Raised by Prospects • Financing for the Customer • Leasing 
• Questions You Will Have to Answer Before the Prospect Buys 
Producing the System Installation , Accaptance, Collection 

Documentation • Solutions to the Service Problem • Protecting Your Product • Should You Start 
Now? How to Write a Good Business Plan Raising Capital 

528. No. 16 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT 
by Leslie Nelson, May 1980 

Independent consultants are becoming a vitally important factor in 
the microcomputer field, .filling the gap between the computer 
vendors and commercial! industrial users. The rewards of the 
consultant can be high: freedom, more satisfy ing work and doubled 
or tripled income. HOW TO BECOME A SUCCESSFUL COM· 
PUTER CONSULTANT provides comprehensive background infor­
mation and step-by-step directions for those interested to explore 
this lucrative field: 

• Established consulting markets. How to get started • Itemized 
start-up costs· Are you qualified? • Beginning on a part-time basis 
• The Marketing Kit. Should you advertise? • Five marketing tips 
• Gett ing freb publicity. How much to charge· When do you need a 
contract? • Sample proposals • Which jobs should be declir.ed • 
Future markets • The way to real big money • Avoiding the legal 

pitfalls • 
sultants 

How consultants' associations can help you • The National Register of Computer Con-
How others did it: real -life sample cases and much more. 

t'lUili-LANL'E 

SOI<IWARE 
MARKETING 

h,· 

~ f. It \ I'" III. I ('.\ T I 0 .\ S 

FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1980 

Writing and selling com puler programs as an independent is a 
business where. you can get started quickly , with little capital 
investment • you can do it full time or part time • the potential 
profits are almost limitless. Since the demand for computer 
software of all kinds is growing at an explosive rate, the conditions 
for the small entrepreneur are outstanding. 

This manual will show you how to sell your own computer programs 
using these proven techniques: • direct to Industries. through 
consulting firms. through manufacturers of computer hardware 
• in book form • mail order. through computer stores. It will 
show you how to profitably sell and license all types of software 
ranging from sophisticated analytical programs selling for thou­
sands of dollars, down to simple accounting routines and games for 
personal computers. 

The book will guide you step by step through the process of 
530. No. 32 marketing, advertising, negotiating a contract, installing software, 

training users and providing maintenance and support. It also contains sample software contracts 
that have been used in 'actual software transactions. Also Included are tips on how to negotiate with 
a large corporation , ways of avoiding personal liability, techniques for free time 
and hints on how to run a free-lance software business whi Ie 

-----------------------------------, 
ESSEX PUBLISHING CO. Dept. 2 ~ II 
285 Bloomfield Avenue • Caldwell, N.J. 07006 k..::J I 
Order books by number. Send check, money order (U .S.$), VISA or Master Charge If. I 
Publisher pays 4th class shipping. For Air Mall shipping add $2.50 per book In USA and I 
Canada, $5.00 In Europe, $8,00 elsewhere. N.J . residents add 5% sales tax. I 
o No. 10 0 No.16 0 NO. 32 0 Check enclosed 0 Credit card I 
Name ________________________________________________________________ _ 

Address ______________________________________________________________ __ 

City _______________________ State ------Zip ----_ 

I 
I 
I 
I 
I 

Newsletter for the 
Sinclair ZXSO 
Microcomputer 

Syntax ZX80 is a monthly 
newsletter for Sinclair ZX80 
users . Featuring news and 
reviews of ZX80 hardware 
and software, the publica­
tion focuses on the Z80A­
based microcomputer from 
Sinclair Research Ltd , Cam­
bridge, England . The news­
let ter provides forecasts of 
applications , technical 
details for homebrewe rs, 
and a forum for users to 
share advice about programs 
and vendors. The yearly 
subscription rate (twelve 
issues ) is $25 . Syntax ZX80 
is available from Ann 
Zev nik , Editor, The Har­
vard Group, Bolton Rd , RD 
2, Box 457, Harvard MA 
01451 , (617) 456-3661. 

OSI Users Group 

An OS! (Ohio Scientific) 
users group is forming in 
New Jersey. Contact the 
OS! Users Group , 4 Swim­
ming River Rd , Lincroft NJ 
07738 , (201) 747-8888, a tten: 
Bob Childs .• 

BYTE'. B ... 

Free MusicSystem 
Updates 

If you have purchased 
Mountain Hardware's 
MusicSystem, a music­
synthesis package for the 
Apple II contained in a com­
bination of hardware and 
software, you are entitled to 
receive, free of charge, ver­
sion 2.0 of the MusicSystem 
software, if you did not 
receive it with your pur­
chase . According to Avery 
E Dee , vice president of 
marketing at Mountain 
Hardware, copies of the 
MusicSystem with earlier 
releases of the software 
(probably version 1.2) were 
sold wi th the intention of 
sending the version 2 .0 soft­
ware free of charge to 
registered owners . Unfor­
tunately, the company has 



no way to contact owners 
who have not sent in the 
MusicSystem warranty card. 

Version 2.0 of the soft­
ware includes significant 
improvements in the capa­
bilities of the system, in­
cluding user definition of 
musical instruments, quicker 
file loading, and printout of 
musical scores on the Apple 
Silentype printer. Music­
System owners who have 
no t received version 2.0 of 
the system software should 
send in their warranty cards 
(indicating the version 
received with the system) or 
call or write Mountain 
Hardware Inc at 300 Harvey 
West Blvd, Santa Cruz CA 
95060, (408) 429-8600. 

Radio Network for 
6502 
Microcomputer Users 

There now are three radio 
nets for the microcomputer 
user on the amateur-radio 
frequencies. The East Coast 
Apple Net is on or near 
7260 kHz every Saturday 
morning at 1300 UTC 
(Coordinated Universal 
Time)-ie : 9 AM Eastern 
Daylight Time. Transmis­
sion mode for this 40-meter 
net is lower sideband with 
W1UKZ in Scituate, Massa­
chusetts, as net control. In 
the Greater Boston area 
there is a 2-meter net for 
those interested in Apple 
computers on the Norwell 
repeater (144.65 / 145.25 
MHz) . This net meets at 8 
PM local time every 
Wednesday. W1UKZ, 
WA1ZKB, and others act as 
a control for this net . The 
Atari International Com­
puter Net meets Tuesdays at 
0100 UTC-ie: 9 PM Eastern 
Daylight Time, Monday 
evenings-with W1UKZ in 
Scituate again serving as the 
control. These nets transfer 
news about everyday com­
puter subjects and specific 
news on computers and new 
products, and there are pro­
gram swaps. For more infor­
mation, contact David P 
Allen, W1UKZ, 19 Damon 
Rd, Scituate MA 02066 . • 

System Log 

NOS71CS II 
_ . ., ..... ,_stics II is SuperSoft's expanded Diagnostic package. 

ic II builds upon the highly acclaimed Diagnostics I. It will test 
each of the five areas of your system: 

Memory Terminal Printer CPU Disk 

Every test is expanded. 
Every test is "submit "·able . A " submit" file is included in the package which 
"chains" together the programs in Diagnostics II, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation , 
for example over night testing . Terminal test is now generalized for most crt 
terminals . A quick·test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features , 
including : 

• default to the size of the CP/M Transient Program Area (TPA) 
• printout of a graphic memory map • burn in test 
• bank selection option • memory speed test 

Diagnostics·11 still includes the only CPU test for B080/8085/Z80. 

A SpinwriterlDiablo/Qume test has been added , which tests for the positioning 
and control features of the SpinwriterlDiablo/Qume as well as its ASCII 
printing features . (Ser ia l Interface only) 

And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 

Price: $100.00 (man ual on Iy): $15.00 

Requ ires: 32K CP/M 
CP/M Formats: 8" soft sectored , 5" Northstar, 5" Micropolis 

Mod II , Vec tor MZ, Superbrain DD/QD 

SuperSoft 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359·2112 
Technical Hot Line: (217) 359·2691 
(answered only when technician is available) 

CP/M REGISTERED TRADEMARK OIGTAL RESEARCH 

First in Software Technology 

Circle 251 on inquiry card. January 1981 © BYTE Publications Inc 315 



Today one dollar buys 
6~ readers who actually see 

your sales message. 
As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw-Hili magazines. 
As prices keep going up and up, 
McGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For exan1ple, Chemical Week told 
chemical processing managers and pro­
fessionals how exports credits could 
lower their debt-servicing costs. And 
Engineering News-Record showed the 
construction industry how to cope with 
the destmctive effects of the 1981 federal 
budget. 

By helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

Today, the price of reaching one 
potential customer in McGraw-Hill 
magazines is only 16¢.1 This compares to 
a cost of $6.07 for sending a business let­
ter; over $3.50 for a business phone cal1~ 
and an in-person sales call which, believe 
it or not, now costs over $100~ 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per­
fom1ance (LAP) Report # 5262 demon­
strates that "Industrial companies which 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
which cut advertising." Write l221 Avenue 
of the Americas, New York, N. Y 10020, 
for LAP Report # 5262 today. And let us 
help you make your advertising more 
efficient, as the price of all other selling 
tools becomes more expensive. 
lOne rl!<ldc r- notcd impression in the average !'.kGraw-Hill publicat ion. 
:!Thc Danneil inst it ute of Uusiness Research. !1"TeJephonc l\ larketing" 
b~·l\ lllrray Roman. I~ S7, l\<\rG raw-H ill 197G. _I Laboratory or Advertising 
Performance Heport #SOl:lA, J'v1L:G raw- Hill Research. 

McGraw-Hili Magazines 

~'~~ Itnri 
With inflation. 

we're an even better buy. 



2114-3L 5257-3L 2708 2716 
4096 BIT (1 024x4) 300ns (TMS 4044) 450ns 8K 450ns 5 Volt only 
LOW POWER STATIC RAM 4096x1 300ns EPROM 16 KEPROM 

POWER STATIC RAM 
8/$5000 

+ 

FEATURE 
FITS GTE HANDSETSI 

2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC ""AMI!>t:,"" 
The exclusive triple seal 01 Livermore's new lIat mounted 
cups locks the handset into the acoustic chamber yielding 
superior acoustic isolation and mechanical cushioning. 
De signed to adapt to most common handsets used 
throughout the world . the STAR offers thJiut ost in lIex­
ibility and transmission reliability. 

~g:~!f~:tt!~~~~ 300 baud 
• Compatibility: Bell 103 and 113; CCITT 
• Frequency Stability: ±0.3 percen!. Crystal controlled 
• Receiver Sensitivity: -50 dBm ON , -53 dBm OFF 
• Modulation: Frequency shilt keyed (FSK) 
• Carrier Detect Delay: 1.2 seconds ON : 120 msec OFF 
• EIA Terminal Interface: Compatible with RS 232 

specilications 
• Teletype Interface: 20 milliampere current loop 
• Opllonallnterfaces: IEEE 488; TTL ; TTY 43 
• International (CCITT) frequencies available 
• Switches: Originate/ Off/Answer ; Full Duplex/Test/Hall 

Duplex 
• Indicators : Transmit Data, Receive Data, Carrier 

Ready. Test 
• Power: Supplied by 24 VAC/ 150 MA UL/CSA listed wall­

mount translormer. Input 115 VAC, 2.5 watts . (A 220 
VAC, 50 Hz adaptor is available upon reques!.) 

• Dimensions: 10" x 4" x 2" 
• Weight : 1.74 Ibs. (3 Ibs. shipping weight including AC 

adaptor.) 
• Warranty : Two years on parts and labor, excluding the 
AC adaptor which carries the manulacturer's warranty 

list SALE 
Description Price PRICE 
RS232 , TIL Modem $199 .00 $139.00 

LlV-STAR20M RS232 , 20MA Current Loop $199.00 $139.00 
LIV-STAR-V21 ccm European Standard $229.00 $209.00 
LlV-IEEE IEEE 488 Standard $395.00 $288.00 

u,-,m-,,, ,m .... "on '''"',,' j: ,"",. 
CABLES 

Part No . Description Price 
CND-RS2328F RS232 B Cond 8 It . . . . . . . . .. . . ..... $19 .95 
LlV-121IEEE to IEEE 2 Meter . .... .. ............ .. $59.95 
LIV-12PET IEEE to Pet 2 Meter . . .$59 .95 

RS232 and "D" SUB-MINIATURE 

~ONNECTOR~~ 

P = Plug. Male Type - S = Socket. Female Type - C = Cover. Hood 
PART NO. DESCRIPTION PRICE 

CNO·OE9P 
CNO-OE9S 
CNO-DE9C 
CND-DAI5P 
CNO-DAI5S 
CND-OAI5C 
CNO-OB25P 
CND-DB25S 
CNO-OB51212 
CNO-P25H 
CNO-OB51226 
CNO·OC37P 
CND-OC37S 
CNO·DC37C 
CNO-0050P 
CND-0050S 
CND-OD50C 
CND-02D4IB 

1-9 10·24 
9 PIN MALE $ 2.10 $ 1.90 

9 PIN FEMALE $ 2.70 $ 2.40 
9 PIN COVER $ 1.50 5 1.25 
15 PIN MALE $ 2.75 $ 2.45 

15 PIN FEMALE $ 3.95 $ 3.60 
15 PIN COVER $ 1.50 5 1.30 
25 PIN MALE $ 3.50 $ 3.25 

25 PIN FEMALE $ 4.60 $ 4.35 
I PC. GREY HOOD $ 1.60 $ 1.45 
2 PC. GREY HOOD $ 1.50 $ 1.25 

2 PC. BLACK HOOD $ 1.90 $ 1.65 
37 PIN MALE 5 5.BO 5 5.10 

37 PIN FEMALE $ B.70 $ 7.70 
37 PIN COVER $ LBO $ 1.55 
50 PIN MALE $ B.75 5 7.75 

50 PIN FEMALE 511.65 $10.25 
50 PIN COVER $ 2.00 $ 1.80 

HARDWARE SET 2 PR. $ 1.00 $ O.BO 

~,,_~~c_o_vy!.',"oFT. 519.95 $17.95 

$ 9.00 

$850 each $1295 each 
$475 or 8/$540 or 10/$10000 

S-100 PRODUCTS 
California Computer Systems 

16K CCS 2016 STATIC RAM 
ASSEMBLED & TESTED-100% BURN IN 

All boards tested at 4 MHz for Z80 

CCS·2016BA 450ns 2MHz 
CCS-2016BB 300ns 4MHz 
eCS-2016BX Bare Board only 

List Price 
$349.95 
$389.95 

32K CCS 2032 STATIC RAM 
Li st Pri ce SALE 

CCS2032A $710.00 $549.00 

Static S·100 Memory 
32K ECONORAM xx 

List Price Our Price 

GBT164U16 16K RAM Unkit $319.00 
GBT164A16 16K RAM A&T $399.00 $359.00 
GBT164C16 16K RAM esc $479.00 $439.00 
GBT164U24 24K RAM Unkit $429.00 
GBT164A24 24K RAM A&T $539.00 $485.00 
GBT164C24 24KRAM esc $629.00 $579.00 
GBT164U32 32K RAM Unkit $559.00 
GBT164A32 32K RAM A&T $699.00 $599_00 
GBT164C32 32K RAM CSC $799.00 $720.00 

16K ECONORAM XIV 
List Price Our Price 

GBT143U Unkit $279.00 
GBT143A A&T $349.00 $299.00 
GBT$143C CSC $429.00 $399.00 

SPECTRUM 
S·100 COLOR GRAPHICS BOARD 

GBT144U UNKIT 
GBT144A A&T 
GBT144C CSC 

Li st Price Our Price 
$299.00 

$399.00 $349.00 
$449.00 $399.00 

GBT2D SUBLOGIC UNIVERSAL GRAPHICS 
INTERPRETER SOFTWARE $35.00 

PROCESSORS 
GBT161 SOS5 CPU BOARD 

GBT1612 SOS5/S0S8 CPU BOARD 
BOARD WITH SOS5 ONLY 

Li st Price Our Price 

GBT161U Unkit 
GBT161A Assembled & Tested $325.00 
GTB161C 200 hr. Burn in Test $425.00 

BOARD WITH S085 & SOSS 
GBT1612U Unklt 
GBT1612A Assem. & Tested $425.00 
GBT1612C 200 hr. Burn in Test $525.00 

CCS-2S10 ZSO CPU 
214 MHZ CPU W/Serial I/O 

$235_00 
$305.00 
$399.00 

$295.00 
$399.00 
$498.00 

List Price SALE 
CCS-2810 A& T $300.00 $275.00 

From the power supply through the sturdy chassis, TEl 
constructs and assembles each mainframe with great 
care . Every TEl mainframe utilizes a constant voltage 
translormer (CVT) which delivers clean, regulated power 
at the proper level, reducing the heat in the computer 
cards . The output voltage on the transformer remains 
nearly even with the input voltage varying from approx­
imately 85V to 140V. This means the mainframe will never 
notice voltage variations or even a brownou!. It also pro­
vides 100 dB noise rejection to protect the computer Irom 
voltage sPi~es and line noise. LIST OUR 

S-100 MAINFRAMES PRICE PRICE 
TEI -Mes 112 12 Slot Desk $685.00 $615.00 
TEI-MCS 122 22 Slot Desk $845.00 $760.00 
TEI-RM 12 12 Slot Rackmount $800.00 $720.00 
TEI-RM 22 22 Slot Rackmount $945.00 $850.00 
Shipping Weight : On 12 Slot Mainframes 35 Lbs . 

On 22 Slot Mainframes 50 Lbs . 

Include Money for Shipping on ali Mainframes 

CALIFORNIA 
Computer Systems 

• S-100 compatible' Industrial/commercial quality·con· 
struction • Flip-top cover' Excellent coaling capability 
• 12 slot capability (uses model 2501A) • Input 105, 115, 
or 125 VAe • Output + 8 VDC20A, + - 16 VDC 4A • Ac­
tive termination of all bus lines' Fan and circuit breaker 
Included' Rugged construction. 

CCS-200A Assembled & Tested 
351bs. 

CCS·2200AK Kit 35 Ibs. 

LIST PRICE 

$399.95 
$349.95 

5·1 00 @(j)®mliJf!J~ 
MOTHERBOARDS ~ 

GBT-153U UNKIT 6 SLOT 

LIST 
PRICE 

GBT-153A A&T 6 SLOT $129.00 
GBT-154U UNKIT 12 SLOT 
GBT-154A A&T 12 SLOT 
GBT-155U UNKIT 20 SLOT 
GBT-155A A&T 20 SLOT 

PRIORITY ONE ELECTRONICS ~ 
16723 B ROSCOE BLVD. • SEPULVEDA, CA. 91343 . 

. Visa , MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, ~ 
order $15.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. 

M $2.50. Excess refunded . Just In case ... please include your phone no. Prices subject to 
change wit hout notice. We wltl do our best to maintain prices thru January 1981. 
'SOCKET and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 



Whose BASIC Does What? 
Many articles have been written 

about the various new personal com­
puters now on the market, including 
the Atari 400 and BOO and the Texas 
Instruments (TO 99 / 4, but few have 
tried to compare these newer units 
against the most popular computers. 

Because of this, I have decided to 
do a comparison of the four most 
popular computers (Apple II , Com-

Teri Li 
POB 481 

Peterborough NH 03458 

modore PET, Exidy Sorcerer, and the 
Radio Shack TRS-80 Model 0 against 
the TI 99 / 4 and the Atari 400 and 
BOO. (The BASIC is the same for both 
the Atari 400 and 800.) To make this 

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

• TM 

The MAGIC WAND Word Processing 
System offers you the best features of any system 
in the micro market Version 1.1 is now available 

FEATURES INCLUDE: 

Full-screen text editor 
Simple, control key operation 

Edit programs as well as text 
Assemb le, compile or run programs 
without modi fi cation 

Files larger than memory 
Files up to 256K 

Library files 
Merge part or all 01 one file with 
another 

Spool printing 
Print a file while editing another 

Easy page formatting 
Simple commands set margins, page 
length, etc. 

Override commands at run-time 
Give any command from the key­
board as well as in file 

Variable pitch control 
Change pitch in mid-line, even 
mid-word 

Up to 128 user-defined variables 
String, numeric or dollar format 

Form letter generation from external 
data files 

Compatible with both sequential and 
fixed-record files 

Conditional commands 
Any command may be condi tional 

Print to disk and /or printer 
Save all or part of output on disk 

Switch from specialty printer to CP /M 
list device 

Print the same fi le on either specialty 
or standard printer 

EASE OF OPERATION 

With all its power, the MAGIC WAND is 
remarkably easy to use. This is no acci­
dent. The command structure is designed 
to be flexib le and logical so that you can 
perform basic functions wi th a minimum of 
commands. 

We have inc luded in the manual a step­
by-step instructional program, for the per­
son who has never used a word-proces­
sor before. The trainee uses sample fi les 
from the system disk and compares his 
work to simulated screens and printouts. 

In addition to the lessons, the man ual 
has a complete documentation of the 
command structure, special notes for pro­
grammers, an introduction to CP/M for 
non-programmers and a glossary. The 
manual is typeset, rather than typewritten, 
for greater legibility. 

We have written the manual in non­
technical English, because we want you 
to read it. We don't overload you with a 
bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can learn special 
applications of the print commands. For 
example , we might show you how to cre­
ate a mailing list or set up an index for 
a file. 

In short, we've done everything we'can 
to make things easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use it. . 

For more information, call or write : 

smQ.\\ \)\lS\\\~SS Q.\l\i\t.Q.\\OUS. \\\t.. 
3220 Louisiana . Su ite 205 • Houston. Texas 77006 • 713-528-5158 

CP/M,S il lCqlStCI(!CI \r ,ldcmil l ;" 01 D'gltlll Acscmcn Corp 
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as fai r as possible, I have compared 
only the computers that come with 
versions of BASIC supplied with the 
machines in ROM (read-only mem­
ory) at the time of purchase, without 
extended hardware (such as disk 
drives) . 

This comparison is in the form of 
three tables . (See tables 1 thru 3 on 
pages 320 thru 327.) The BASIC com­
mand, statement, or function is on 
the left, followed by six columns, one 
for each of the computers (PET, 
Apple II, TRS-80, Atari , TI 99 /4, 
Sorcerer). To the right of these col­
umns is a brief explanation of each of 
these commands (since not all are 
self-explanatory) . If a particular com­
puter interprets a BASIC command 
differently from the others, a nota­
tion of the difference is made. 

For the Apple II computer, espe­
cially, this is true as there are two ver­
sions of BASIC which you can get 
with it : Integer BASIC and Applesoft. 
Unless otherwise stated for the Apple, 
the commands apply to both ver­
sions. 

There are only a few additional 
comments that I need to make about 
these comparison tables. 

I have not gone into a great deal of 
detail on the graphics capabilities of 
these machines, but briefly speaking, 
the TRS-80 has the worst point resol­
ution, while only the Apple II, Atari 
400 and 800, and TI 99/ 4 have color 
graphics. In graphics mode, the 
Apple II, Atari 400 and BOO, and 
Sorcerer offer the most versatility, 
while the PET is the easiest to use. 

Last, the TI has the most cumber­
some BASIC to use . It lacks a "free 
memory" command, it allows only 
line numbers (not statements) to be 
used in IF .. . THEN statements, and 
it does not allow the use of multiple 
statements per line . 

As for the rest, check out the tables 
and decide for yourself which of these 
computers is best suited to your 
needs. 

The tables also have one other use . 
They can assist in the translation of 
programs from one computer to 
another, since they do give compar­
able keywords for the different com­
puters . • 
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OSI & TRS DOS 
SOFTWARE 

CIVIL ENGINEERS 
SURVEYORS 

• Water Distribution 
Network Analysis 

• Pressure Sewers 
• Coordinate Geometry 
• Matrix Algebra 
• Roadway Alignment --SYSTEK, INC. 

P. O. Drawer JJ 
Miss. State, MS 39762 

Circle 258 on Inquiry card. 

Fine Software Tools in C 

::::::. :11:#:18-
The Toolbox 

xrcf - cross re feren ce C programs. Handles 
#include and #I ine. 

sort - a lphabet ize by a ll o r part of tex t line . 
list - print source li s ting with dale head ing and line 

numbe rs . Hand les #include and #line . 
col - rearrange into va riab le number of columns. 
print - paginates tex t for hard copy. 
ert - spool th rough you r files, a screen at a time. 
and more 

All programs in Whitesmith C except date function 
of li s t and print in PDP·11· assemble r. Source code 
on 8" floppies in RT-l1·(RX01) formal. Documenta­
tion inc luded. Ava il able imm ediately for $45 (in­
cludes shipping and sa les tax) from : 
·PDP-11 and RT·11 a re trademarks of Digital Equip· 
ment Corporation , 

The Toolsmith 
P.O . Box 22511 

San Francisco, CA 94122 

Circle 261 on inquiry card. 

,all 
CATALOGS 

Software (over 400 programs for 
Apple, Pet, TRS-80, Sorcerer, Sol, 
Challenger and CP / M systems) 

Books (over 100 titles on person­
al , recreational and educational 
applications of small computers . 

Peripherals (ALF music synthesi­
zer and VersaWriter for the 
Apple II) 

P.riRh.r9IS ebls 
119 Maple Avenue 

Morristown, NJ 07960 

Circle 264 on inquiry card. 

80X24 VIDEOTERMTM 
7X9 MATRIX DISPLAY FOR 

LOWER CASE WI DESCENDER S APPLE II® 

60 co lumns by 24 lines with easy to read 7x9 dot matrix, 
upper and lower case with descenders using shift lock 
featu re · 1K firmware incorporales PASCAL and BASIC 
pro localls so user is nol required 10 enter machine 
language programs or change PASCALS, Misc. info, or 
Gotoxy fi les · Compatible wi th all APPLE II peripherals 
so user won't need new so ft ware patches for tuture 
software products . Crystal controlled dot clock for 
excellent character stability . VIDEOTEAM ;5 the same 
size as the Apple language card and power consump· 
tion Is held to a minimum through the use of CMOS and 
lower power devices. Character set can be user de· 
finable up to a maximum of 128 symbols of Bx16 dot 
matrix fonl • Display contro l character mode and fou r 
standard display formals controlled by escape sequen· 
ces • Built in light pen capability· Inverse display 
mode· SO/60 HZ operation · Sockets on alli e's. 

PRICE: 534S tncludes manual ~_ 
OPTIONS: VIDEO SWITCH PLATE, Inserts U~ 'YJ _ 

Incu8slollochoosobolweon ~ • 
APPLE II' and VIDEOTEAM 519 
MANUAL: 519 ~ !:El 

VIOEX 81U N. W, Grant AWl .. Cornll ls, OR 91330 Phon. (503) 158-0521 

Circle 259 on Inquiry card. 

~1 
W ~~~~ 
~~""~~~ v. vTE ;!fii'i1P .-

I .. ,"~ " .~",pl .. , 
u"'~lIw. o'"". ;phr, .. h 

.. ... ". ",., ... , ow.ru 

~. ~~. 
f~~· ~1,f~ 
Or#' ~D ~\,~C;O . ~~. 
S\.OO to ~~ ~f.£(:, 
tJ~ ~ ~ ~ 5kY"~ Electric _k. 

Skyles Electric Works 
231 E South Whisman Road 
Mountain View. CA 94041 

Circle 262 on inquiry card . 

! ! REAL TIME! ! 

The TIME MACHINE Irom ALPHA OMEGA COMPUTER 

SYSTEMS i sn't just another d ig ita l c lock chip surrounded 

b y inter face c ircuitry . It' s on ;nte ll igont microcomputer 

based peripheral dcyice. 

The TIME MACHINE communi<:. ,t o:''> with your computer 

v;a a serial I / O port 01 aUGcr scloc tebledala rate be tween 

300 end 2400 baud. RS-232 , RS _422 , or current loop 

communicetion may be used. 

Batt ery prot ec ti on ogoinst power loss i s inc luded. The 

TIME MACHINE outomati c a ll y comput e!> day of the weck 

and leap year . Buffered ou tput pu l ses alone second, one 

minut e , and one hour interva l s arc provided . 

Dimensions are 2.5:0: 4 . 75 x 7. 5 inches . Batt eries , 

pOWer suppl y , and c ommuni cati on cabl e are included. 

Price is onl y $4 50 sing le lo t and quant i t y discounts are 

availabl e . Dea l er i nqui r ios inv it od . Off the shetfdelivery. 

ALPHA 
OMECACOM,UTlA '~'TlM'.INC. 
P.O.Bo.727 / co, •• m •. Of.I/OI' S1330 

.~ ...... ,~~- ... ,-., ... ,,-. <n>< 
150317S~ ' 19n 

. Circle 265 on inquiry card. 

29 MEGABYTES 54495 

The ,~OE 5 5 33 ~.H d 0 j ~ ( '> ub~y~ t , ... i nt I ud, .. , 33 1".B r ,mftJrr a!! ..:ti 
C.lP,l ( i tv) DISCOS . !ID ES PS 100 (on t r o l I ~·r . c"l"oI,·\ .lnd (B I OS 
for ( p,. ? , 2 ,., i ' ll pO",'r .. ..,ppl \ "IId f ,111 ; n " ~"lndson<' 

rOf f" fl np ~ info~r,)tionon II .... ,\ 0('> '>33 or 1 0 "' ~ I-l,u d Oi~c 
SV\I'::~ w,; !p: 

ADAPTIVE DATA' ENERGY SYSTE MS 

2627 Pomone Boulevard. Pomon., California 9'768 

O. Cil t t : (7 ' 4 ) 59 4-5B58 .. L. ~t!"",~ 10 :00 t o ~ :00 P , ,>, •• 

PS 100 S 100 Bus Hard Disc Co ntroll.r 1695 

S33 33MB Olsc Con l roll . r Subsystem 14495 

S,O rOMB CI.c Sub • .,.t.m 5 3495 

CPW I •• f.SI.I.r.d DEALER INOUIRIES WElCOIolEO 
Irld.ml,kol OII;lUII II •• • • "" 

Circle 260 on inquiry card. 

MAGIC WAND™ 
$325 

This powerful word processor is in stock for 
most CPIM compatible systems. including 
Radio Shack. North Star. Vector Graphics. 
Cromemco and APPLE (with Z -80 card @ 
$295 and Videx 80 column board @ $295J. 
We will custom configure your diskette if you 
will specify: CPU. terminal. printer. 

Our fully interactive 

. MAIL MAGIC™ 
mail management software. with 14 user de­
fined fields and full merge and sort capability is 
available for $149. 

We will also quote on all specific hardware and 
software for APPLE. PET and Vector Graphics. 

Computer City 
P.O. Box 60284 B 
Houston TX 77205 

(713) 821 ·2702 

"'="" -
Magic Wand is a registered trademark of 

Small Business Applications 
Mail Magic is a registered trademark of 

Computer City 

Circle 263 on inquiry card. 

H9 OWNERS! 
Upgrade your video terminal UJlth one 
of these long overdue kits : 

GRAFIX -Graphical display capa­
bilities assembled and tested $69.95. 
Kit $59.95. 

CURSOR CONTROL - A total of 
8 functions assembled and tested 
$34.95. Kit $29.95. 

FLICKER FREE 4800 baud 
operation assembled and tested 
$79 .95. Kit $69.95. 

All have a full 6 month warranty . 

NORTHWEST COMPUTER 
SERVICES, INC. 

8503 H.E. 30th Avenue 
Vancouver, WA 98665 

Circle 266 on inquiry card. 



System Commodore Apple II Radio Shack Atari 400,800 TI99/4 Exidy 
PET TRS-80 Sorcerer 

AUTO mm, n ... ... Number 

BREAK mm ... 
CLEAR CLR ... ... ... ... 
CLEAR n ... 
CLOAD LOAD LOAD ... ... OLD ... 
CLOAD? VERIFY ... 
CONTINUE CONT CONT CONT CONT ... CONT 

CSAVE SAVE SAVE ... ... SAVE ... 
DELETE mm DEL ... 
EDIT mm cursor curso r ... cursor cursor 

HOME ... 
HIMEM ... 

LIST mm-nn ... ... ... ... ... ... 
LOMEM ... 
MAN ... 

NEW ... ... ... ... ... ... 
RESEQUENCE mm, nn ... 
RUN mm ... ... ... ... ... ... 
SYSTEM SYS CALL - 151 ... BYE BYE BYE 

TROFF NOTRACE ... UNTRACE 

TRON TRACE ... TRACE 

UNBREAK ... 
(Screen Format) 40 by 24 40 by 24 64 by 16 40 by 24 32 by 24 64 by 30 

(Character Resolution , m by n) 3 by 2 8 by 8 8 by 8 

(Total pixe ls) 280 by 192 128 by 48 320 by 192 256 by 192 512by240 

Table 1: Availability of BASIC system commands in six microcomputer families. In this table, and tables 2 and 3, a check indicates 
the presence of a feature in a given microcomputer BASIC, wh ile a blank indicates its absence. A word or words in the table entry 

BASIC Statements Commodore Apple II Radio Shack Atari 400,800 TI 99/4 Ex idy 
PET TRS-80 Sorce rer 

Genera l Statements 

APPEND ... 
CLS ... ... CALL CLEAR 

CALL address ... 
CALL CHAR ... EN 

CALL COLOR COLOR ... 
Table 2: Availability of BASIC statement types in six microco mputer families. 
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Explanation of Command 

Automat ically numbers the lines of a program as you enter them from the keyboard, start ing with line mm, using the increment n. Not 
ava ilable in Applesoft. 

Sets a breakpoint at line number mm; program execution will halt upon reaching this breakpoint. 

Sets all numer ic va riables to zero and all string variables to nu ll . 

Sets aside n bytes of memory for storage of str ings; also sets numeric variables to zero and string va riables to null. 

Loads a BASIC program from cassette tape. 

Compares a program in memory to a program on tape; the two must match exactly. 

Continues execu tion of a program after reaching a BREAK (TI) or STOP statement (all) during program execution, or after program is halted 
by operator (after a Control·C, Brea k key, Stop key, etc). 

Saves a BASIC program in memory to cassette tape. 

Deletes program line mm from the program. The TI uses this command to delete programs or data fi les from its filing system. 

Enters EDIT mode for line number mm. Lets you manipulate the characters in line number mm. The Apple, Atari, Exidy, and PET computers 
use on-screen editing to do this via LI ST and cursor controls. 

Moves cu rsor to top line, leftmost posit ion of video, in Applesoft only. CALL - 976 has same function for Integer BASIC. 

Sets address of highest memory address available to a BASIC program: protects data. graphics , or machine-language rout ines located in 
high memory. 

Lists all program lines between (and inc luding) line numbers mm and nn. Apple Integer BASIC uses comma instead of hyphen. 

Sets lowes I address available to a BASIC program. Reset by NEW, DEL, and Control-C key. 

Apple Integer BASIC only: resets AU TO line-numbering feature to manual numbering. 

Deletes entire program from memory and resets all pointe rs and variables to zero and null. 

Renumbers program from beg inning or starting with line mm, incrementing in steps of nn . 

Beg ins execution of program, starting at beginn ing or at line number mm . 

Puts you in monitor mode for execut ion of machine-language programs. Atari and TI use BYE on ly to go 10 calcu lator mode from BASIC. 

Turns off trace features. 

Tells you which line number of the program is currently being executed. Ve ry useful in track ing down programming bugs. 

Removes breakpoint set by the BREAK command . 

Normal screen format for text operation , number of characters per line by number of lines on screen. 

Individual characte r positions on screen can be broken down into a matrix of dots, m rows of n dols per row. Not applicable to Apple II. Atari 
400/800 or the PET. 

Actual number of lota l pixe ls (pictu re elements) that can be individua lly turned on and off by the program when in full graphics mode. 

indicates that the feature described under the "Explanation " co lumn is available fo r a g iven computer using this name_ Th ese tables 
are not meant to be an exhaustive description of any of th e six computer systems. 

Exp lanation of Statement 

Allows data to be added to the end of a da ta file. 

Clears the video screen and re turns the cursor to the top line, leftmosl position of the video. See also HOME. 

Branches to Ihe mach ine- language subroutine at the specif ied address addr. 

Allows you to define a new charac ler for the video display to be used by your program. 

Allows you to define the background color to be used for the individual cha racters. 
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System Commodore Apple II Radio Shack Atari 400,800 TI 99/4 Ex idy 
PET TRS-80 Sorcerer 

CALL JOYSTK STICK v 

CALL SCREEN HCOLOR = SETCOLOR v 

CALL SOUND SOUND v 

CLOSE v v 

COLOR=n v 

DATA v v v v v v" 

DEF FN (name) v v DEF 

DEFINT v 

DEFDBL v 

DEFSNG v 

DEFSTR v 

DIM var(k) v v v v v" 

DISPLAY v 

DRAWTO HPLOT v 

DSP var v 

END v v v v v v" 

EOF v 

ERROR (mm) v 

FOR ... TO . .. STEP, NEXT v v v v v" v 

GOSUB linenum, RETURN v v v v v v 

GOTO linenum v v v v v v 

GR v 

GRAPH ICS v 

HLiN ... AT CALL HCHAR 

IF expr THEN linenum v v" v" V v" v" 

IF expr THEN . .. ELSE v v 

IF expr GOSUB . .. RETURN v v v v" 

IF expr GOTO v v v v" 

IN (port) IN #expr v v 

INPUT "msg", var v v" v" v" V v 

INPUT#n, var v RECALL v v v" 

LET var = expr v v v v v v 

LPRINT "msg " or LPRINT var v v 

ON ERROR. GOTO linenum ONERR v" TRAP 

ON expr GOSUB, RETURN v v v" v v v 

ON expr GOTO linenum v v v v v v 
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Explanation 

Checks the joystick port for input. 

Allows you to select the background color of the video. HCOLOR = exp lets you select the color to be used in hi-res (high-resolution) graphics 
mode in Applesoft. 

Lets you define the sound output to be used by your program. 

Closes device (tape, printer, etc) data file . 

Sets the color of the pOint for the next plot (in low-resolution graphics for the Apple II ). 

Holds data for access by a READ statement. 

Lets you define a sing le-line function , called by using FN and the function name. 

Defines as integer all va riables beginn ing with the specified letter, le tters, or range of letters. 

Defines as double-precision floating-po int all variables beginning with the specified letter , letters, or ra nge of letters. 

Defines as single-precision floating-point all variables beginning with the specified letter, letters, or range of letters. 

Defines as string variables all variables beginning with the spec if ied letter, letters, or range of letters, 

Alloca tes space in memory for a var iable array with as many dimensions as numbers in k, and with the specified size per dimension, Apple 
Integer BASIC allows one-dimensiona l arrays only, 

May be used in place of PRINT, or to specify the format of data stored on tape, DISPLAY spec ifies ASC II format. 

Draws a line from the last plotted pOint to this position, HPLOT can also plot a sing le point in high-resolution graphics or a series of points 
connected in sequence, 

Displays value of the spec ified variable each time It changes, Ava ilable in Apple Integer BASIC on ly, 

Ends execution of program and retu rns to command mode, 

Writes End-of-file mark to a data fi le, 

Simula tes the error speci fied by the number mm, to test ON ERROR GOTO routines , 

Creates an iterative loop, with optiona l step size specified, If no step size is given , a step of 1 is used, Leaving a loop before it is finished will 
cause problems later, 

Branches to the spec ified line number and continues program execution from that point until a RETURN is found. Execution then returns to 
the statement following the GOSUB command, 

Branches to the spec ified line number, 

Turns on low- resolu tion graphics, HGR se lects page 0 of high-reso lution graphics, HGR2 se lects page 2, 

Turns on graphics mode, 

Draws a horizontal line at the speci fied line number, TI lets you specify the number and type of cha racters in the line, 

Tests an expression, If it is true, the statement following the THEN is executed before executing the next program line. If it is fa lse, program 
execution proceeds to the next line, 

Same as above, except execut ion goes to the ELSE only if the argument is false, In eithe r case, execution cont inues on the next program 
line, TI allows on ly li ne numbers after THEN and ELSE. 

Same as an IF, , , THEN , except a GOSUB is executed, 

If the expression is true, then program execution proceeds directly to the specified line number and continues from there, 

Goes to the specified port and gets the va lue there, Both the argument and the result must be in the range of 0 thru 255, IN# selects 
specified motherboard slot for input, with 0 being the keyboard. 

Goes to keyboard and awa its user input. An optional message may be printed to the video display as a prompt. 

Inputs data from casse tte , RECALL (for Applesoft on ly) reads data into single array. (Applesoft and Apple Integer BASIC have INPUT sta te­
ment , too,) 

Assigns the argument to the spec ified va riab le, 

Sends va lue of the variable spec ified or a message contained within quotes to a printer, See also PRINT# for the PET and TI. 

Error-t rapping routine: if an erro r occurs with in the program, then program execution goes to the spec if ied line number and cont inues from 
there, 

Evaluates expression; on the integer va lue of the expresssion, expr, transfers control to the exprth number after the word GOSUB, Returns 
to line after this line when RETURN is encountered_ 

Same as above except cont rol does not return to next line, 
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System Commodore App le II Radio Shack Atari 400,800 TI99/4 Exidy 
PET TRS-80 Sorcerer 

OPEN v' v' 

OPTION BASE (x) v' 

OUT portnum, val PR#expr v' 

PADDLE PDL v' 

PEEK v' v' v' v' CALL GCHAR v' 

POINT v' 

POP v' v' 

POKE loen, va l v' v' v' v' v' 

PRINT "msg" or PRINT var v' v' v' v' v' v' 

PRINT@ v' POSITION 

PRINT# v' v' v' v' v' 

PRINTUSING v' 

PTR IG v' 

READ var, var . .. v' v' v' v' v' v' 

RECALL v' 

REM v' v' v' v' v' v' 

RESET (x,Y) v' 

RESTORE v' v' v' v' v' v' 

RESUME linenum v' v' 

SET (x ,Y) PLOT, HPLOT v' PLOT 

SPEED =expr v' 

STOP v' v' v' v' v' v' 

STORE v' 

TAB v' v' v' v' v' 

TEXT v' 

UPDATE v' 

VLlN. .. AT v' CALL VCHAR 

VTAB (x) v' 

WAIT A,B,C v' v' v' 

String Funct ions 

ASC (string) v' v' v' v' v' v' 

CHR$ (code) v' v' v' v' v' v' 

FRE (X$) v' v' v' v' 

INKEY$ GET GET v' CALL KEY 

LEFT$ (string,n) v' v' v' v' 

LEN (string) v' v' v' v' v' v' 

MID$ (string,p,n) v' v' v' SEG$ v' 

POS (strt ,str2,n) v' 

RIGHT$ (string,n) v' v' v' v' 

STR$ (expr) v' v' v' v' v' V 
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Explanation 

Opens a device to either input or output a data file. 

Sets the lowest-allowable subsc ript of an ar ray, x. to ei ther 0 or 1. 

Sends the specified value (O:s val :s 255) to the specified I/O port (O:s portnum :s 255). PR# se lects motherboard slot (0 thru 7) for output , 
where 0 = video monitor . 

Gets the value of the paddle input. 

Returns the va lue sto red in the spec ifi ed location . Atari and TI are restricted to video locat ions only. 

Checks the specified video location (graphic) and returns a 1 if it is on , re turns a 0 otherwise. 

Removes the most recent addition from the stack. 

Loads the specified value into the spec ified location. Both numbers are dec imal , and O:s val :s 255. 

Sends the message within the quotes or the va lue of the spec ified va riable(s) to the video display. 

Same as above, except printing begins at the specified video location. 

Sends data to the cassette drive. 

Prints according to the specified format. 

Returns a 0 if the game-paddle pushbutton is depressed, otherwise a 1 is returned . STRIG is used for the joystick button. 

Assigns the values stored in the data sta tements to the variables listed. 

Reads contents of a numeric array from cassette ; ava ilable in Applesoft only. 

Remark indicator; compute r does not execute anyth ing following the REM (for th e rest of that line on ly). 

Turns oll the graphics block at pos ition (x,Y). 

Resets the data pointer to the first item in the fir st DATA line. With Atari and TI , a line number may be specified, and the pOinter will be se t to 
the first item of data in that line. 

In Applesoft only, resumes program execution from the error routine at the spec ified line number . 

Turns on the graphics block (x,y). Apple Integer BASIC and Applesoft can plot low-resolut ion graphics with PLOT. Applesoft can also plot a 
high-resolution graphics point with HPLOT. 

Determines speed at which characters are sen t to the screen or other output device (App lesoft only). 

Halts program execution and re turns to the READY prompt. 

Writes contents of a numeric ar ray to cassette (Applesoft only). 

A print modif ier: the variab:e or message is printed at the specif ied column. 

Converts from graphi cs mode to all-text mode. 

Allows an opened file to be both read from tape and wri tten to tape, chang ing values in the process. 

Draws a vertical line at the specif ied co lumn . TI lets you specify number and type of characters in the line. 

Moves the cursor x lines down from the top of the display screen. 

Temporar ily ha lts program execu tion until certain conditions are met. 

Returns the ASC II va lue of the fi rst characte r of the string. 

Returns a one-character st ring defined by the value of code , O:s code :s 255. If a control code is spec if ied, that function is executed. 

Returns the amount of memory avai lable for string-variable storage. 

Scans the keyboa rd once and returns the character pressed If none of the keys are pressed during the scan, returns a null. 

Returns n cha racte rs from the speci fi ed str ing, sta rting at the left. 

Returns the length of the specified st ring, 0 for a null string. 

Returns a substring of leng th n, sta rt ing at position p in the specified str ing; Atari uses a subscripting procedure. 

Returns the starting position of substring str2 inside of str ing str!, beg inning the scan at character position n in strt. 

Returns n charac ters from the specif ied str ing, starting at the right. 

Converts the specified numeric expression to a str ing. 
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System 

STR ING$ (n ,char) 

VAL (string) 

VARPTR var 

BASIC Functions 

(Precision) 

ABS (expr) 

ATN (expr) 

CINT (expr) 

CDBL (expr) 

CLOG (expr) 

CSNG (expr) 

COS (expr) 

ERL (expr) 

ERR (expr) 

EXP (expr) 

FIX (expr) 

FRE (expr) 

INT (expr) 

LOG (expr) 

MOD (expr) 

POS (expr) 

RANDOMIZE 

RND (0) 

RND (expr) 

SCRN (x,Y) 

SGN (expr) 

SIN (expr) 

SPC (expr) 

SPC (num) 

SQR (expr) 

TAN (expr) 

TI (expr) 

USR (X) 

AND, OR, NOT 

Commodore 
PET 

Commodore 
PET 

9 

v 

v 

v-

v-

v-

v-

RANDOM 

v 

v-

v 

v 

v 

v-

v-

v 

v-

Appl e II Radi o Shack Atari 400,800 
TRS-80 

ADR 

Apple II Radio Shack Atari 400,800 
TRS-80 

10 6 or 16 10 

v- v- v 

v v v 

v-

v-

v-

v 

v-

v-

v-

v-

v (also MEM) v-

v v v 

v- v- v 

v-

v- v-

RANDOM 

RND v-

v v-

v 

v v- v 

v- v- v 

v- NULL 

v v- v 

v v-

v- v-

v- v-

Table 3: Availability of BASIC mathematical and other functions in six microcomputer families. 
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TI99/4 

TI99/4 

14 

v 

v-

v-

v 

v 

RNO(1) 

v-

v-

v-

v 

Exidy 
Sorce rer 

Exidy 
Sorcerer 

6 

v-

v-

v-

v 

v-

v 

v-

v 

v 

v-

v-

v 



Explanat ion 

Returns a string of length n composed of the specified character . 

Converts a str ing of numerals (eg: "68") to its numeric value (eg : 68). 

Returns the memory address where the name, va lue, and pointer of variable var are stored . 

Exp lanat ion 

The number of significant digits with wh ich the computer operates. The TRS-80 has doub le-prec ision (sixteen-digit) capability, but all 
machine-supplied functions are truncated to six digits . 

Gives the absolute va lue of the spec ified express ion. 

Gives the arctangent in radians; Atari can be set up to use angu lar measu res in degrees. 

Converts the expression into the largest integer not larger than the expression; - 32768:oS expr :oS 32768. 

Converts th e expression to double-precision (sixteen-digits). 

Returns the base-10 (common) logarithm of the specified expression ; CLOG (0) will give an error , CLOG (1)=0. 

Converts the expression to single-precision (six dig its). 

Re tu rns the cosine of the expression, where expr is in radians . 

Returns the tine number of the cu rrent error . 

Returns a value related to the current error. 

Returns the natural exponential (e ' x, .. = EXP (2expr)). 

Retu rns the integer equivalent of the expression , truncated. 

Tells you total number of unused and unprotected bytes in memory. MEM does not include unused string space. FRE(A$) will tell you amoun t 
of unused st ring space. 

Returns larges t integer not greate r than the expression (- 32768:oS expr :oS 32768). 

Returns natu ral logarithm (base e) of the expression; the expression must be positive. 

Modulo ar ithmetic: returns remainder after two numbers are added/subtracted, allows for some division . Ava ilable in Apple Integer BASIC 
onty. 

Retu rns a number indicating the cu rren t posi tion of Ihe cursor on a line: avai lab le in Applesoft on ly. 

Reseeds the random-number generator. 

Returns a pseudorandom number between .000001 and .999999; in Applesoft and TI BASIC, RND(O) returns the last random number given. 

Returns a pseudorandom number between 1 and the value of the expression (1 :oS expr :oS 32768). In Applesoft if expr < 0, then the same 
va lue is returned each time expr is used . 

Retu rns the color value at sc reen position (x ,Y); available in Integer BASIC only . 

Returns a - 1 if the express ion is negative, 0 if it is 0, or + 1 if it is positive. 

Returns the sine value of the expression; expr must be in rad ians. 

Returns the number of skips spec ified in the argument. Range 0:oS expr :oS 255. SPC(O) = 256 skips. 

Prints the specif ied number of spaces. 

Returns the square root of the speci fied express ion: expr cannot be negative. 

Returns the tangent of the expression , the expression must be in radians. 

Sets the real-time clock to the va lue specified . 

Passes the va lue X to a machine-language subroutine and executes subroutine. Address of the routine must already have been POKEd into 
memory. 

These three operators perform the given log ical operations on numeric variables or expressions . (NOT works on a single number.) In most 
cases, these operators work bit-by-bit on the numeric values expressed in binary . For example, 3 OR 5 equals 7: 3 is binary 011,5 is binary 
101 , and 7 (the result) is 111 (011 OR 101). 
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Progra .... ing Quickies 

Rotation Algorithnt 
Samuel Bates, spa 1263, Sewanee TN 37375 

Many unique and elegant designs can be produced 
using straight lines. Listing 1 shows a program for 
creating such designs. Using the "rotation" algorithm, 
curved patterns that appear to be three-dimensional will 
be produced. 

The main functions of the program (which is written in 
Hewlett-Packard HP 3000 BASIC) are POLY and 
ROT ATE. When given information on the size and loca­
tion of a polygon, POLY draws the figure and numbers 
the vertices. ROTATE takes a number of points and does 
the following: 

• A small distance is measured along the line between the 
first two points. 

• The same distance is measured between the second and 
third points, and a line is drawn between these points. 
.The first two steps are repeated until the program cycles 
back to the beginning point. 
• The program begins again, measuring along the lines of 
the new polygon just formed. 

Other functions in the program are JOIN, which draws 
a line between two points; MID, which takes the mid­
point of two lines; PRINT, which prints the coordinates 
of a point; and POINT, which creates a point when given 
X and Y coordinates. TO, RECALL, and LIST are for 
creating and using specific routines . 

All figures shown (I thru 5) were drawn with a 
Hewlett-Packard n02A plotter.. 

Listing 1: "Rotation" written in HP 3000 BASIC. The READ statements retrieve graphic parameters from the individual files shown 
with each figure. 

10 FILES. 350 C=N= '" 
20 DI~ AS(72J.BS(72J.E(30.2J 360 FOR I=L+2 TO LEN(AS) 
30 DIM M(100.2J.N(40].FS(3].R(10] 370 IF ASCIdl=" "THE,\j <.50 
<'0 I"lAGE 4D.><.<.D."," 38 0 F OR J = 1 T 0 1 0 
50 IMAGE 40.x.<.0 3921 IF AS(I.I]=BS(J.J] THE,\j <.20 
60 DEF FNE(~)=(E(I+I.~]-E[I.tl)' 2 <.00 NEXT J 
70 P$="FLT" <'10 RETURN 
80 F= 25 420 N=N+ I 
9'" P=0 <'3'" R[N]=J-I 
100 PRINT "FILE .\lAME"; 440 NEXT 1 
I I QI INPUT A$ 450 ;( = 0 
120 ASSI GN A$. I. S <'6'" F'OR J= I TO N 
t:10 IF S=3 THEN 100 470 ><=X+R(J].10t(N-J) 
1<.0 F'RINT "8EGI ,\I" .<1'30 ,\IEXT J 
150 PRI NT ":"; <.90 C=C+I 
J6 ~ ENTER ?55.A9.AS 500 N ( C 1 = >< 
170 PRI NT 510 N= 0 
1>3~ G 05U8 240 520 MAT R=~ER 
19Q1 GOTO 150 530 I F I <= LEN( A$) THEN 440 
200 STOP 540 1 F 0>;(9 THEN 580 
210 DATA .. POLi ..... J01N ..... MID ..... ROTATE .. 550 GOSUB 0 OF 590.710.790.840.1090 
220 DATA "PRINT". "POINT". "TO". "RECALL" 560 GOSUB 0-5 OF 1410.1130.12"",. 1460 
230 DATA "CL.EAR". "LI ST". "QUI T" 570 GOSUB D-? OF 1510.200 
2<'0 x9=11 580 RETUR,\I 
250 RESTORE 590 N ( ? 1 = N ( 2] / ( 2 * S 1 ,\I ( 3 • 1 4 1 59 / N ( I ] ) ) 
260 FOR D=I TO ><9 600 N(3)=N(3]*3.1.<1159/180 
270 REA[) BS 610 FRI .\lT PS;"L" 
2130 IF AS[I.LEN(8S)]=BS THEN 320 62 (IJ FOR 1 = F TON ( 1 ] + P 
::>90 NEXT D 630 G = ( I - P) .6.283 t9 /.\1 [ I J + ,\I [ 3 J 
300 PRI NT "N();~E;( 1 STE.'IIT COMMAND" 640 M(I+I.tl=N(4l+10.N( 2 hCOS(G) 
310 RETURN 650 M(I+I.2)=.'II(5l+10*.'II[2)*SIN(GJ 
320 IF D>6 THE.'II 550 660 PRINT USING 50;M[I+I.tl.M[I+I.2) 
330 L=LE,\I( BS) 67'" NExT I 
340 BS=""'123<.56789" 680 PRINT PS; "T" 
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Programming Quickies 

690 
700 
71 0 
7 20 
'/30 
7 -4 0 
750 
7 60 
77 0 
7 '~0 

79 0 
g('l('l 

8 \iiI 
820 
830 
~40 

8 50 
%0 
870 
8 fl 0 
~90 

900 
9 10 
920 
9:10 
94(3 
950 
960 
910 
98B 
990 
1 1~ "0 

113 1 " 
1032(-1 
1030 
113 .. 0 
\\'15 0 
1360 
1;17 0 
108(3 
I rl9(3 
11130 
I I I I~ 

11 20 
II :3;) 

114"" 
11 53 
11 60 
IIHl 
11'30 
11 9(3 
12,Hl 
I ;:> 10 
J?20 
I ;:>:] ,1 
12'<0 
1250 
F~60 

I ;:> 7 "" 
l '?fl0 
12 -}0 

1.1 "' 0 
13 l 'il 
1320 
1330 
1.1'< 0 
1350 
1360 
137 \3 
IJ ~0 

11'] 0 
\-400 

P=P+ ;-J[ II+I 
RETURN 
IF C/2 #!.'H (C / 2 J THEN 7 60 
PR I NT P$;"L" 
F OR 1=\ TO C STEF 2 
PR un US PJG 4"'PH N[! ], I I ,,'I [ N [ I I, :?l 
PR I NT USi.'l G 501 :"1[N[ I + 11,11,,'1 [.',)[ I + 11, 2 1 
NEX T I 
PRI ,-JT FSi I "T" 
RE T URN 
P= P+ I 

,'1 [ P, I I = ( ."1 [ ,\J ( 2 I , I I + 1"1 [ ,'l [ I ) • I I ) 1 2 
:-1 [ p. 2 ) = (M [ N [ 2 ) • 2 1 + ,"1 [ N ( I J , 2 ]) 1 2 
PRINT "POI ,-JT"P"=","1[P.1 ); ,,,,[P, 2 1 
RETU R,\J 
F OR I = I T O C 
E(I. II= :'1 ( ;\)[ 1 I, il 
E[I. '? I= .'1 [ ,\J(11.2) 
,'lE~ T I 
ECI.II=ECI.II 
£.( [. '2 I=E( 1. 2 J 
PRJ ,'lT P$;"L" 
F OR J = I T O C 
o\J( I 1 = F * L I S Q R ( F .'l E ( I ) + F,\J E ( 2 J ) 

p- ,\J( I J>. S T>-lE ,'l )0;"70 
NEXT I 
FOR I = I TO C 
E( I. I 1= E( I • I I + ,'l( I 1*( E( I + I, II - E[ I • I I J 

E[ I . 2 1 = E[ 1,21 + ,'l [ I 1 * ( E ( I + I. 2 1 - EC I , 2 J J 

IF 1#1 TH E,'l 131 0 
PR I .'lT USI ,\JG 40;E([.II,ECI.21 

G aT a 10'?\l 
PR I ·-JT USI-JG SO ;ECI.II.E(I. 21 
NEXT I 
E[I.II=E(I,II 
E[1. 2 1=E[1,21 
PRI\JT USING 50;E[!,JI,E(I.21 

G aT a 9 I " 
PRI ,\J T P$;"T" 
KET 'JR,'l 
F OR I = I TO C 
PRI ,'lT "POI ,-JT"'l(J I"=",'I[;-J(I 1.111'I( ,'l([ I. ? ] 
,'lE>(T I 
RET UR'l 
.READII I,I 
IF E'lD ill THEN IP0 
READ ,f1;8$ 
IF 8$,fA$[41 THE,'l 1150 
PKI ;H "DLJPLT rATE NAME" 
GOT O 1 :~60 
PRI ;H #1;A$[41 
PRI ,'lT "> "; 

E ,'lTE~ 255 • . 0,9, 0, 5 
PRI ,'l T 
PR J'lT III; AS 
I F A$ ." [.\ID " TH E,'l 1200 
PRI ,H III; E,'lD 
RETUR,'l 
READ #1, I 
A$=A$[i31 
Ir- E,'lO #1 THEN 1.3 3 0 
READ 11118$ 
IF 8:£=,.$ TH E.'l 1 '35'3 
GOT O I :H 10 
PRI ,'lT " ,'l O:\J Eq STE,'lT ROU TI ·-JE" 
RETURN 
READ 11 1;0, $ 
PR I NT A$ 
1 ';- A$="E;-JD" T",EN 1'<00 
GOSU8 2 '< 0 
GOTO 1'353 
RETU R:\J 
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Circle 254 on inquiry card. 

What is a 

CLOCALPEEP? 
Another name for 
the CCB-II , which is: 

• a clock 
hour, minute, second 

• a calendar 
day, day of week, 
month, year 

• an audio alarm 

All on one board for your 

TRS-80 Model II 
It includes a pacemaker battery which will 
give over 8 years of continuous timekeeping_ 

From the folks who brought you the best 
CP/ M'" for the Model II. 

$175 plu s shipping 
Prepaid, COD, Mastercharge orVisa orders 
accepted. California residents add 6% 
sa les tax. 

TRS-80 is a trademark of Tandy Corp. 
CP/ M is a registered trademark of Digital Research Inc. 

PICKLES & TROUT 
po. BOX 1206. GOLETA, CA 93116, (805) 967-9563 

Warning : Install at ion requires opening the Model II, which may vo id its 
warranty. We suggest that you wait until the warranty period has ex pired 
before in sta ll ing the CCB- II. 

J SOFTWARE PROFESSIONALS ~ 
Some of New England 's finest companies rely heavily on E.P. 

Reardon Associates to assist them in finding software profes­
sionals. Two of our c lients have expressed an urgent need for 
talented software engineers with the qualifications listed below: 
SR. SOFTWARE ENGINEER·PDPll To 3UK 

Lead technica l role responsible for systems design , RSX-11 M 
operating systems knowledge is essential. Experience with net­
working, 1/0 drives, diagnostics or other areas helpful . 

DATA COMMUNICATIONS 
SYSTEM DESIGNER To 32K 

Key spot for individual contributor In the Future Products group 
of this leading mini computer vendor. Requires experience with 
protoco ls, packet switching and SNA. BSEE or Compo Sci. 
necessary. Advanced degree preferred . Excellent combination of 
tech. challenge and visibility . 
CAD/CAM To 28K 

Systems level software design or CADICAM applications ex­
perience necessary. Assembly and high level programming 
language knowledge required. Co. is rapidly growing leader in the 
design and installation of CADICAM systems for electronic and 
manufacturing Industries. 

OPERATING SYSTEMS To 28K 
Work with a small team in the design and development of new 

operating systems. Experience in large, multi-user operating 
systems, virtual memory and sophisticated paging techniques is 
required. 
PRODUCT SUPPORT To 28K 

Provide technical support to Field Service, Sales, and Manufac­
turing in the solution of software problems. Strong hardware 
background is essential as is real-time assembly language ex­
perience. 

To explore these, or many other challenging posItions, please 
contact Dan Meagher by callIng (617) 329-2660 or mall your 
resume to hIm (In complete conlldence) at: 

-w :::~~:O~~:'~="~"M 
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Programming Quickies 

Figure 1 

:POLY 9 200 a 5000 5000 
PLTL 
:POLY 9 275 a 5000 5000 
PLTL 
:JOIN 11 2 13 4 14 5 16 7 17 8 19 1 
PLTL 
:ROTATE 11 12 13 4 3 2 
PLTL 
:ROTATE 14 15 16 7 6 5 
PLTL 

Listing 1 con til1 ued : 

1410 P=P+I 
142~ ,'1 ( F. I ]= :N( I] 
1430 M(P.2J=N(21 
1440 PR 1 ,'oJT "P Ol ,'H "P 
1450 RETUR ;N 
1460 MAT ."I=eE~ 

147<3 MATN=tER 
14~0 P=0 
1490 PRPJT " PLOT CLEARE U" 
1500 RETURN 
1510 READ 111.1 
1520 R=0 
1530 PRINT 
1540 IF LE:II(AS»4 TtlE,\l 1630 
1550 IF END #1 T'-IEN 16 ~ (l 
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15 60 
157 III 
15Fl 0 
I 5~0 
I 6 2Hil 
16 1 \~ 
16 2 0 
163 0 
1640 
16 50 
166 0 
1670 
16'30 
16~0 

1700 
t7 10 

:ROTATE 17 18 19 1 9 8 
PLTL 
:CLEAR 
PLOT CLEARED 
:POLY 9 100 a 5000 5000 
PLTL 
:ROTATE 1 9 8 7 6 5 4 3 2 
PLTL 
:QUlT 

DONE 

READ /lIIA$ 
PRI,~T" "I AS 

1 F A$#"E.\lD" T'-IE .\l 15613 
FRI N T 
Ii' R THE,\l 1620 
G OTO 15 60 
RETURN 
R= I 
IF E,ND #1 THE,N 1690 
READ #118$ 
IF 8$#AS(6J THE,N 1650 
AS= 9$ 
GOT 0 1570 
p R 1 'II T A:£" ,'II o,'oJ - E ~ 1 c:; TEN T " 
RETIJRN 
E,ND 



Progra .... ing Quickies ___________________ _ 

:POLY 9 200 a 5000 5000 
PLTL 
:MID 5 6 
POINT 11 = 2252.52 4999.99 
:lOIN 4 1 7 1 11 1 
PLTL 
:ROTATE 1 11 5 4 
PLTL 
:ROTATE 1 11 6 7 
PLTL 
:ROTATE 1 4 3 2 
PLTL 
:ROTATE 1 7 8 9 
PLTL 
:QUIT 

DONE 

:POLY 12 150 a 5000 5000 
PLTL 
:JOIN I 7 4 10 
PLTL 
:MID I 7 
POINT 14 5000 5000. 
:ROTATE I 14 4 3 2 
PLTL 
:ROTATE 7 14 4 5 6 
PLTL 
:ROTATE I 14 10 II 12 
PLTL 
:ROTATE 7 14 10 9 8 
PLTL 
:QUIT 

DONE 

Figure 3 
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Programming Quickies ___________________ _ 

Figure 4 

:RECALL TESSEL8 ROTATE 10 11 12 13 14 15 16 17 
POLY 8 100 22 5000 5000 PLTL 
PLTL ROTATE 27 26 25 24 23 22 21 20 
POLY 8 100 22 5000 1585 PLTL 
PLTL ROTATE 28 29 30 31 32 33 34 35 
POLY 8 100 22 6707 3293 PLTL 
PLTL ROTATE 45 44 43 42 41 40 39 38 
POLY 8 100 22 8415 5000 PLTL 
PLIL ROTATE 46 47 48 49 50 51 52 53 
POLY 8 100 22 6707 6707 PLTL 
PLTL ROTATE 63 62 61 60 59 58 57 56 
POLY 8 100 22 5000 8415 PLTL 
PLTL ROTATE 64 65 66 67 68 69 70 71 
POLY 8 100 22 3293 6707 PLTL 
PLTL ROTATE 81 80 79 78 77 76 75 74 
POLY 8 100 22 1585 5000 PLTL 
PLTL END 
POLY 8 100 22 3293 3293 :QUIT 
PLTL 
ROTATE 1 2 3 4 5 6 7 8 DONE 
PLTL 
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Programming Quickies ___________________ _ 

Figure 5 

:P()LY 6 300 0 5000 5000 
PLTL 
:R()TATE 1 2 3 4 5 6 
PLTL 
:P()LY 6 410 0 5000 5000 
PLTL 
:P()LY 6 430 0 5000 5000 
PLTL 
:P()LY 6 300 0 5000 5000 
PLTL 

! 
I 

1 

I ! 
I I 
I ! 

I 

:R()TATE 1 6 5 4 3 2 
PLTL 
:P()LY 6 400 0 5000 5000 
PLTL 
:P()LY 6 420 0 5000 5000 
PLTL 
:QUIT 

D()NE 

UCSD p-System* for the INTE~TEC SUPE~BRI\IN@) 
With UCSD Pascal * and FORTRAN 

UCSD p-System includes: operating system, editor, filer, library, 

with Pascal 
with FORTRAN 
with Pascal and FORTRAN 

zao assembler, and documentation. 
S 400 

600 
450 ~~~~~~~~ 

NOESIS ~@UYJLPQfJuD~® ~(rJ~O/:Jw~~ VISA/ Master Card Accepted 
615 Third Street, San Francisco, CA 94107 . UCSD p-System and UCSD Pasca l are trademarks afthe 
Telephone: (415) 495-7440 RegentsaftheUnlversllyafCalifarnla 

'-" Trademark a f Intertec Data Systems 
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Progra .... ing Quickies 

Change Your GaTOs to 
FOR ... NEXT Loops 

David Carew, Interactive Management Systems, 
3700 Galley Rd, Colorado Springs CO 80909 

In terms of computer architecture, virtually all current­
ly available microprocessors are termed "stack-oriented" 
machines. Virtually all implementations of BASIC inter­
preters on stack-oriented machines make use of a push­
down stack to implement FOR . .. NEXT loops . Because 
of this , FOR .. . NEXT loops run much faster than loops 
implemented with a COTO statement. COTO state­
ments involve some sort of line search; whereas 
FOR .. . NEXT statements get their "traffic direction" 
directly from the stack. 

My purpose here is to demonstrate how you can gain 
the extra efficiency of FOR . . . NEXT loops for all the 
looping constructs you write in BASIC. 

Suppose you want to access a particular part of an in­
ternal table of data items (in DATA statements). Perhaps 
you enter a string which you convert to a particular 
negative number. Later you wish to. find that negative 
number in your DATA table, knowing that the data­
table items immediately following the matching "key" 
can be processed further to satisfy your requirements . 

Obviously, you'll wish to RESTORE the data-table 
pointer and loop through the table, READing and com­
paring until you have a match . However, there can be no 
assumptions made in your BASIC program code as to 
how many READs it will take to get the match . How, 
then , can you implement such a loop using 
FOR ... NEXT construction? 

Two methods are shown in listings 1 and 2. Either of 
them will run in virtually any BASIC dialect. The simpler 
is shown in listing 1. 

Almost any BASIC that allows the user to STEP the 

Listing 1: An example of using a FOR . .. NEXT loop to replace a 
GOTO statemen t. Th e technique shown in this listing works 
with versions of BASIC that allow STEP 0, including Radio 
Shack Level I and Level II BASIC. 

140 REM CALL READ LOOP SUBR: K 
150 GOSUB 500 

500 RESTORE 
510 FOR I = 1 TO 2 STEP 0 
520 READ X 
530 IF X = K THEN I = 3 
540 NEXT I 
550 RE TURN 
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KEY ITEM 

loop-index variable will also allow you to STEP O. A 
STEP 0 does not increment the index and results in an 
endless loop. To get out of this loop, test as shown in line 
530 of listing 1 and set the loop index high when you wish 
to exit the loop. This method will even run in Radio 
Shack's Level I BASIC. 

An alternative method, shown in listing 2, also uses 
manipulation of the loop index from within the loop. It 
may be implemented in those versions of BASIC which 
may not allow STEP O. 

If you need more than 32,766 iterations of a loop, then 
you need this speed optimization. For the extreme case or 
for the purist who wants his endless loops really endless, 
the user could manipulate the index again by adding: 

SIS IF I = 32765 THEN I = 1 

However , for short loops, the added processing overhead 
of the extra IF statement will cut much of the speed ad­
vantage. 

Some may consider the manipulation of a FOR . .. 
NEXT loop index from within the loop a bit too devious 
for their taste, but I believe that , even without consider­
ing speed advantages, such constructs are preferable to 
"backward COTO" implementations. Modern struc­
tured-programming techniques place emphasis on elimi­
nation of COTO statements . COTO implementations re­
quire more care to get up and running and are prone to go 
awry when later modification requires line-number 
changes. Tracking down and reworking COTO refer­
ences after a change has been made is tedious business, 
and the one you overlook is sure to generate a fine exam­
ple of Murphy's Law . Using the method I have described, 
you no longer lack an alternative to "backward COTO" 
loop implementations in BASIC.. 

Listing 2: An alternative method of replacing a GOTO state­
ment with a FOR ... NEXT lo op . This method can be used in ver­
sions of BASIC that do not allow STEP O. 

14 0 REM CALL READ LOOP SUBR: K 
150 GOSUB 500 

500 RESTORE 
510 FOR I = 1 TO 32766 
520 READ X 
530 IF X = K THEN I = 32767 
540 NEXT I 
550 RETURN 

KEY ITEM 



~ META TECHNOLOGIES ~ 
~ FOR YOUR DISK SYSTEM ~ 

FILE BOX 
DISKETTE STORAGE SYSTEM 

TRS-BOTM PRODUCTS 
• J" , ,,,'I>I / ·;, ,'rUIII' 

IJlll 'llO,"'OPT IUS IC JJliX'OIJE IJ 

& OTH EH MYSTEm ES 

NEWDOS/BO by Apparat . . ... . .... . $149.95 
NEWDOS + with ALL UTILITIES 

35-track . . ....... . . . ... .. .. ... . $69.95 
4O-track . . .. ... .. .............. $79.95 

TRS-BOTM DISK AND OTHER MYSTERIES 
.. . $19.95 

MICROSOFT TM BASIC DECODED & OTHER 
MYSTERIES for the TRS-BOTM . .. .. . $29.95 

$ 2 4 ~o~ 5Y4" disks 
for 8" disks ... $29.95 

MTC brings you the ULTIMATE diskette 
storage system, at an affordable price_ Stor­
ing 50 to 60 diskettes, this durable, smoke­
colored acrylic unit provides easy access 
through the use of index dividers and ad­
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry­
ing handle. 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac­
cess. 
5 % -inch diskette case ........... $3.25 
a·inch diskette case .......... ... $3.50 

'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERTM rein­
forcing hub ring kit. 7-mil mylar rings in­
stall in seconds . Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. Refills 
available. 
HUB RING KIT for 5 '14' diskettes .. $9 .95 
Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit , consisting 
of a pair of special " diskettes", cleaning 
solution and instructions, can be used for 

Single Sided, Single Density, Soft-Sectored 
5'/4-inch, (for TRS-BOTM) Mini-floppy 

DISKETTES 
$ 21b?x~f 10 

Meta Technologies strikes again ... at 
the competition! These are factory 
fresh, absolutely first quality (no 
seconds!) mini-floppies. They are 
complete with envelopes, labels and 
write-protect tabs in a shrink­
wrapped box. 

PLAIN JANE™ 
DISKETTES 

The Beautiful Floppy 
with the Magnetic PersonalityrM 

In 19BO alone, MTC has sold nearly a third 
of a million dollars worth of brand-name 
diskettes. If anyone knows quality , we do. 
And these are quality diskettes. The 
catch? They are in a plain white box . 
You're not paying for fancy printing, fancy 
labels or fancy names on the packaging . 
We don't even put our own label on the 
package (labels cost money). In the last 
two months thousands of people have 
switched to this low-cost alternative. 
Trust us. 

PLAIN JANETM Diskettes .... . . $ 21.95 

VERBATIM brand Diskettes (box of 10) 

5Y4-inch (for TRS-BOTM) 
MD525-01 . . . .. . . . . , . .. .. ... $24.95 
10 boxes of 10 ... (each box) .. . $23.95 

B-inch FLOPPIES 
Single-Density, FD34-1000 ... $29.95 
Double-Density, FD34-BOOO . . $39.95 

52 cleanings . Removes contamination .................. . 
from recording surfaces in seconds 
without harming drives . 
HEAD CLEANING KIT for 5 '14' drives 
. . .. .... .. . . . . .. .. . .... ....... $24.95 

CALL FOR INFORMATION ON 
OTHER TRS-80™ PRODUCTS 

Products damaged in 
transit will be 

exchanged. 
Prices, Specifications, 
and Offerings subject 

to change without 
notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

PRICES IN EFFECT 
January 1, 1981 THRU 

January 31 , 1981 

WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 

• Add $2.50 for 
standard UPS 
shipping & handling 

• $2 .00 EXTRA 
for C.O.D. 

• Ohio residents 

Circle 281 on inquiry card. 

add 5 '/ , % sales tax . 

TO PLACE ORDER 
1·800·321·3552 

CALL 
TOLL 
FREE 

FOR PRODUCT INFO 
1·800·321·3640 

IN OHIO call (216)289·7500 (COLLECT) 

r;)tTR TtCH~OLOG~t5 ~[]r1P[]r1RT~[]~ 801 11 4 
TRS·80 is a TM of Tandy Corp . 

26111 Brush Avenue . Euclid . Ohio 44132 PLAIN JANE is a TM 01 MTC. 
© 1980 by Metatechnolog ies Corporation, Inc. 
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. -What's Ne.,7 

Analog Interface 
Switching Modules 

A TEC Systems. POB 128. Mendon NY 
14506. (716) 924-3822. has introduced a 
series of switching modules that can be 
used as an analog interface between any 
microprocessor 8-bit 110 (input/output) 
port and the signals to be switched in 
automatic test equipment instrumenta­
tion. and control-system applications. In 
the matrix mode. any switch selected can 
be latched or unlatched. In the multiplexer 
mode. only one switch can be closed at 
any time. The latches are solid state. and 
the switches are sealed reed relays. with a 
life of more than 100 million operations. 
By selecting the required interface module. 
the complete matrix or multiplexer can be 
controlled from an 8-bit 110 port or from 
the IEEE-488 bus . The modules range in 
price from $ 80 to $ 100. Complete systems 
can also be ordered. 

Circ le 460 o n inquiry card . 

Cryptography Kit 
The Cryptographic Primer Kit educates 

computer users about cryptography. 
thereby enabling them to encode and pro­
tect data against unauthorized access. An 
RS-232 interface board is included in the 
kit. The interface board functions at 300 
bps (bits per second) and contains the 
WD2000 I F LSI (large-scale integration) 
implementation of the National Bureau of 
Standards Data Encryption Standard. A 
Cryptographic Primer describes how the 
user can implement different cryp­
tographies in software in conjunction 
with the board . It also provides examples 
for debugging software. An assembly and 
wiring manual includes wiring diagrams. 
assembly and operating instructions. The 
kit is priced at $395 unassembled or $495 
assembled. Contact Western Digital. 3128 
Redhill Ave. Newport Beach CA 92663. 
(714) 557-3550. 

Circ le 461 on inquiry card . 

Socket Wrap 
Identification 

The Socket Wrap-ID is used to identify 
pin numbers on wire-wrapping sockets. It 
consists of a socket-sized plastic panel 
with numbered holes in the pin location. 
The Socket Wrap-ID is slipped onto the 
socket before wrapping. Users can write 
on it for identification of location. 
integrated-circuit part number. or func­
tion . It is available from 0 K Machine and 
Tool Corporation. 3455 Conner St. Bronx 
NY 10475. (212) 994-6600. 

Circ le 462 on inquiry card. 
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MISCELLANEOUS 

S-100-Compatlble, Bank-Selectable, 64 K-Byte 
Memory Board 

The DMB6400 is a 64 K-byte. bank­
selectable. dynamiC memory module from 
Measurement Systems & Controls. 867 N 
Main St. Orange CA 92668. (714) 
633-4460. It is compatible with Alpha 
Micro. Cromemco. North Star. MP/M. and 
most other S- I 00 bus computers. It uses 
output port addressing for the bank select 
and is configured as four independent 
16 K banks of memory. Any of the 256 

possible I/O (inputJoutput) ports can be 
decoded. and eight banks of memory are 
possible for each port. Each bank can be 
turned on or off at system reset. and phan­
tom can be used by any of the four banks. 
The board will run with all 8080 and 80B5 
microprocessors at 3 MHz. It will also run 
with most Z80As and the Marin Chip 
M9900 microprocessor. 
Circ le 463 on inquiry card. 

AIM 16 AID Converter 

The CmC AIM 16 is a sixteen-channel 
AID (analog-to-digital) converter designed 
for most microcomputers, including the 
PET. Apple 11 . TRS-80. and KIM. The 
converter is connected through the com­
puter's 8-bit I/O (input/output) port or 
through one of Cme's (Connecticut 
microComputer) custom interfaces. Each 
of the sixteen inputs is converted to an 
8-bit digital signal. The input voltage 
range for the AIM 16 is 0 to 5.12 V. with 
input voltage converted to a count be-

tween 0 and 255. Resolution is 20 mV per 
count. with accuracy at 0.5 % ± I bit. 
Conversion time is less than 100 micro­
seconds per channel. The converter has a 
suggested retail price of $ 179. Power sup­
plies are available for $ 14.95 and $24.95. 
depending upon the required VOltage. 
Contact Connecticut microComputer Inc. 
34 Del Mar Dr. Brookfield CT 06804. (203) 
775-4595. 

Circ le 464 on inquiry card . 

Where Do New Products Items Come From? 
The information printed in the new products pages of BYTE is obtained from 

" new product" or "press release" copy sent by the promoters of new products. If 
in our judgment the information might be of interest to the personal computing ex­
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's NewT feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 



computer 
Carrying Cases 

A series of carrying cases for the Apple II 
and TRS-80 Model I computers have been 
introduced by Computer Case Company. 
5650 Indian Mound Ct. Columbus OH 
43213. (614) 868-9464. These cases can 
hold the computer. disk drives. and 
monitor in a fully operational configur­
ation . There is no need to disconnect and 
reconnect cables each time the computer 
is moved. The lids have storage space for 
manuals. disks. papers. and other items. 
The computers and disk d rives are held in 
position with security straps and cradled in 
foam rubber for protection. The cases are 
constructed of luggage material covered 
in vinyl with padded handles. protective 
pads. and steel skids. The AP 10 1 S case 
holds the Apple with a single disk drive or 
a tape recorder; it sells for 5 109. A larger 

Screen-Management 
Transaction System 

The E-Code language provides screen­
management capabilities to the VT- I OO 
video terminal. Designed to support four 
VT-IOOs and an LA- I 20 under the RT- I 1 
operating system. E-Code allows DEC 
(Digital Equipment Corporation) LSI- I I 
and PDP- I J 103 applications to operate 
simultaneously in key-to-disk. data entry. 
data edit. and record-management func­
tions. The features include a structured 
programming language. multiterminal 
support. virtual memory. and provisions 
for validating operator input in character 
or block mode. Multifile capabilities allow 
independent data-file man ipulation from 
each attached terminal. The price is 5850 
and the manual is 5 J 5. Contact MCPC 
Systems. 2344 Nicollet Ave S. Suite 220. 
Minneapolis MN 55404. (6 12) 870-384 1. 
Circ le 493 on inqui ry ca rd . 

What'. Ne.,? 
MISCELLANEOUS 

case. the AP 102D. selling for 5 I 19. holds 
the Apple and two disk drives. The 
AP 103M holds the Apple. two drives. and 
a 9-inch monitor. The RS20 I case wi ll 
hold the TRS-80 keyboard. the expansion 
unit. and up to two disk drives. This case 

Asynchronous­
Synchronous Translator 

The AST (asynchronous-synchronous 
translator) enables users to access large 
data bases and mainframes. The data base 
is accessed by communicating under the 
Bisync protocol. The single circuit board 
utilizes the 6809 microprocessor. contro l­
ling advanced data-link protoCOl. with the 
controlling firmware contained on 
EPROM (erasable programmable read­
only memory). This card also enables the 
company and the user to apply the AST 
boards under other operating systems. 
Peripherals and microcomputers will be 
able to access large data-processing 
centers. usually as a remotejob-entry sta­
tion. For more information. contact SDS 
Technical Devices Ltd. POB 1998. Win­
nipeg. Manitoba. Canada. R3C 3R3. 1204) 
589-7507. 
Circ le 494 on inquiry ca rd. 

also has a power strip. It sells for 5 109. 
The RS202 case holds the monitor with 
additional space for a small printer. 
modem. or similar equipment. 

Circle 492 on inqui ry card. 

TI-990 Software 
Synergistic Systems. Cobble Hill Rd. East 

Thetford VT 05043. 1802) 785-4 J 21. has 
several software packages for the Texas 
Instruments IT I) TI-990 computer written 
in TI BASIC Mail-990 is a mailing-list pro­
gram that maintains up to 10.000 address­
es per disk. Text-990 is a text editor with 
screen-oriented text-preparation functions 
for documents of up to 400 lines. Index-
990 is a set of multikey indexed-se­
quential-access routines that provide ac­
cess to any record in a file by up to five 
keys. and sequential access in key or re­
verse-key order from any -starting key. 
Forms-990 has functions and subpro­
grams to simplify the development of 
forms-oriented input routines. The Seek-
990 interactive data-base system for office 
personnel helps create and maintain data 
bases by means of menu specifications. 
Circ le 495 on inq uiry ca rd. 
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What's Ne",,? 
MISCELLANEOUS 

Microprocessor Training Course 

80SSA 
COOKBOOK 

{ ! !kl'. l1 11111 i {. Wll 
r ·t,vll" "" 1! 

'1/ II, ~ 'I IJ\!! I/.!" 11'11 

The 8085AAT Microprocessor Train ing 
Unit includes a tested and assembled 
8085A microcomputer with I K bytes of 
programmable memory. a I K-byte PROM 
(programmable read-on ly memory). a 
I K-byte EPROM lerasable programmable 
read-only memory). programmable I/O. 
keyboard. microprocessor card. display 
and operating system. a 44-pin edge con­
nector that allows configu ration to any 
bus structure. an area on the processor 
ca rd for wire-w rap design or user-defined 
interface circuitry. and a 20 mA asyn­
chronous port. The software comes with 

Backplane I/O 
Connectors with 

Up to 72 Contacts 
Mupac Corporation. 646 Summer St. 

Brockton MA 02402. 16 17) 588-6 I 10. has 
announced a family of plug-style connec­
tors with 26. 36.40.52. and 72 contacts. 
They can be mounted onto backplanes. 
printed-circuit boards. or wire-wrappable 
panels. They are available w ith straight or 

Asynchronous 
EPROM from RCA 

A 256-word by 8-bit static CMOS (com­
plemen tary metal-oxide semiconductor) 
EPROM. the COP I 8U42CD. has been de­
veloped by RCA Solid State Division. 
Rt 202. Somerville NJ 08876. (20 I ) 
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an Instruction manual. a user's manual 
with programs. a 352-page 8085A cook­
book that includes baSIC microprocessor 
concepts and actual designs of an 8085A 
microcomputer. an 8080/8085A soft­
ware-design book with over 190 execut­
able program examples. an examination 
of all 244 instructions. piuS an overview of 
assembly language for the 8080/8Q85A 
microprocessors . The Training Unit is 
$299.95; a kit version is $249.95. Contact 
Paccom. 14905 NE 40th St. Redmond 
WA 98052. 1206) 883 -9200. 
Circ le 486 on inquiry card. 

right-angle pins and have either printed­
circuit tails or wire-wrappable pins. Mating 
connectors that mass-terminate to flat 
cable are also available. The contact 
material is phosphor bronze with gold­
over-nickel plating. Prices in quantities of 
one to nine range from $ 3.4 3 each to 
$8.37 each. Prices for mating connectors 
range from $4.33 to $8.54 each. 

Circ le 487 on inqu iry card. 

6B5-6423. The device is useful in general­
purpose asynch ronous ROM (read-on ly 
memory) applications and will interface 
directly with the COP 1802 microproces­
sor. It has common data inputs and out­
puts. The I OO-unlt price is $38.70. 
C ircle 488 on inqu iry card. 

Dual 
Integrated-Circuit 

Schottky Rectifiers 
Intended for center-tap rectification. 

these 30 A Schonky rectifiers are available 
as full-wave bridges in medium-power 
switching supplies. The MBR 3020CT. 
3035CT. 3045CT. and SD24 I are single 
packages made up of two integrated cir­
cuits . These 20. 35. and 45 V units have 
an operatingjunction temperature of 1500 

C. with reverse voltages to 45 V. A built-in 
guard ring reduces junction stress and 
operates like a zener diode for transient 
protection . An extra layer of barrier metal 
acts as an interface between a working 
barrier metal of chrome or platinum and 
the nickel-gold ohmic contact metal. thus 
it virtua lly eliminates contamination and 
failure. Prices in 100- to 999-unit quantities 
range from $5 .70 to $ 7. Contact Motorola 
Semiconductor Products Inc. POB 209 12. 
Phoenix AZ 85036. (602) 244-4624 . 

Circle 489 on inquiry ca rd. 

Sixteen-Port 
Serial I/O Board 

Konan's sixteen-port asynchronous 
seria l I/O linput/output) board can com­
municate with periphera ls on all S- I 00 bus 
systems. and also interconnects com­
puters w ithin networking systems. Omni­
port can ta lk to sixteen peripherals with 
RS-232 interfaces and has sixteen select­
able data rates. It also features sixteen 
asynchronous channels with full hand­
shaking capabilities. Omniport has a 
4-character buffer on each channel. in­
cluding the receive register. All operations. 
except the interrupt. are enabled with 
pUSh-on j umpers. Omniport is compatible 
With all S- 100 bus specifications proposed 
by the IEEE Iinstitute of Electrical and Elec­
tronics Engineers). The price for Omniport 
is $800 in OEM loriginal equipment man­
ufacturers) quantities of two . Konan Cor­
poration is located at 1448 N 27th Ave. 
Phoenix AZ 85009. 1602) 269-2649. 

Circ le 490 on inquiry card. 

Adapt for DG 
Data Financial Systems Inc has Intro­

duced the Adapt Software Package for use 
on all DG (Data General) minicomputers. 
The package includes modules for Gener­
al Ledger. Accounts Receivable. Accounts 
Payable. and Payroll Applications. These 
may be custom tailored by nontechnical 
personnel with little knowledge of pro­
gramming. utiliZing the Adapt tool. Data 
Financial Systems Inc is located at 4350 E 
Camelback Rd. Phoenix AZ 85018. (602) 
959-9240. 
Circ le 491 on inqu iry card. 



It's Smooth Scrolling 
with Micro-Term 

Micro-Term Inc. 1314 Hanley Industrial 
Ct St Louis MO 63 144, 13 14) 968-8151 , is 
offering the ACT-SA and Mime-2A video 
terminals w ith a smooth-scroll feature. 
This feature allows the operator to read 
data as It passes over the screen in one 
continuous motion. This eliminates the 
Jump scroll found in other terminals. Other 
fea tures in the 5A-2A line include a bi­
directiona l printer port and editing capa­
bilities. In addition, the Mime-2A will 
emulate the DEC IDigital Equipment Cor­
poration) VT-52, Hazeltine 1500, and 
Soroc 10120. The ACT-5A and the Mime-
2A cost $995 and $ 1045 respectively. 
Circ le 496 on inquiry card. 

Power Supply with 
200 W Peak Capacity 
The Model AC -130 is a 130 W multi­

output switched-mode power supply 
with a 200 W peak output capability. The 
supply is compatible with the Boschert 
OL-130 unit and has an input-voltage 
tolerance of 80 to 140 VAC and 160 to 
264 VAC. The unit also has an adjustable 
power-fail signal. The outputs are + 5 V 
± 3 % at I 5 A , + 12 V ± 5 % at 4 A, 
- I 2 V ± 5 % at 2 A. and - 5 V ± 5 % at 
I A. A + 24 V at 2 A output can be 
substituted for the - 5 V output. The 
single-unit price is $340 from Conver Cor­
poration, 10629 Bandley Dr, Cupertino 
CA 95014,1408) 255-D151 
Circle 497 on inquiry ca rd. 

Dithertizer II 
The Dithertizer II is a binary v ideo­

digitizer board for the Apple II . The board 
utilizes a video camera with external sync 
to load the video display of the Apple II . 
The deVice IS designed as a frame grabber, 
DMA-type Idirect memory address) digi­
tizer that requires one frame, or one­
sixtieth of a second, to capture a binary 
image. Softwa re is included to build 
dithered Ipseudo gray scale via half tones) 
images from multiple bina ry images and to 
capture image-intensity contours using im­
age subtraction. The software allows the 
user to select and change the matrix size 
and view the effects on the monitor. Users 
may also adjust the contrast and density 
of the image with joysticks and adjust 
matrix size. The Dithertizer II requires a 
video camera with an external sync. The 
price for the unit is $300. A package con­
Sisting of the D ithertizer II and a Sanyo 
video camera is $650. Contact Computer 
Station, 12 Crossroads Plz, Granite City IL 
62040, 16 18) 452- 1860. 
Circ le 498 on inquiry card. 

What'. Ne.,? 
PERIPHERALS 

Belden Introduces a Short-Haul Modem 

The Belden Model 9338 metallic­
conductor Bit-Driver short-haul modem 
has been developed as part of an RS-232-
compatib le da ta-transmission system for 
in-house and in-plant applications. The 
9338 provides asynChronous simplex and 
duplex data transmission , at speeds up to 
56 K bps Ibits per second) . The metallic­
conductor unit is recommended for use in 
clean electrical environments . The oper-

92 K-Bit Magnetic 
Bubble-Memory Kits 

The TIBK090 and TIBK09 1 92 K-bit 
magnetiC bUbble-memory kits provide 
engineers with the bubble memory and 
integrated circuits required to layout and 
assemble a 92 K-bit bubble-memory sys­
tem. The 091 kit contains the parts re­
quired to construct one minimum memory 
system. The 090 kit contains all the parts 
required to construct one modula r-mem­
ory unit IMMU) . The MMU consists of all 

ating range extends from 1500 to 4500 
meters 15000 to 15, 000 feet). An LED 
Iiight-emitting diode) array on the front 
panel indica tes system status and aids in 
diagnosis. The price of the Model 9338 is 
$ 195. Contact the Marketing Manager, 
Belden Corporation, 2000 S Batavia Ave, 
Geneva IL 60134, 1312) 232-8900. 

Circ le 499 on inq uiry ca rd. 

the parts in the 091 kit except the func­
tion-timing generator and controllers. The 
memory capabil ity of the 09 1 kit can be 
expanded by assembling additiona l 090 
kits and utilizing the timing generator and 
contro ller capabilities of the 09 I kit. The 
TIBK090 kit cos ts $ I 5 I , and the TIBK09 I 
kit is priced at $ 19 1 , both in quantities of 
one to twenty-four. Contact Texas In­
struments Inc, Inquiry Answering Service, 
POB 2250 12, MIS 308, Attn: TIBK090, 
Dallas TX 75265. 
Circ le 500 on inqu iry ca rd . 
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What'. Neww? 
PERIPHERALS 

Word-Processing-Quality Video Terminal 

The WP2000 word-processing-quality 
video terminal is available from Industrial 
Micro Systems Inc. 628 Eckhoff St. Orange 
CA 92668, (714) 978-6966 . The unit fea­
tures an EPROM (erasable programmable 
read-only memory) character generator, 
special function keys, an IBM Selectric 
keyboard layout. and a fifteen-key cursor­
positioning and editing keypad on a re­
movable keyboard. Also included is a ten­
key numerical keypad. The high-resolu-

Printer from DIP 

The DIP-81 dot-matrix impact printer 
features 7 by 7 or I 4 by 7 matrix printing, 
piUS uppercase and lowercase character 
sets. The bidirectional printing speed is 
100 cps (characters per second), and the 
DIP-81 uses ordinary bond paper in 
sheets, roll, or fanfold form. The prin ter 
has the Full 96-character ASCII (American 
Standard Code For Information Inter­
change) set. printing both 40 and 80 char-
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'-
tion video monitor utilizes a 9 by 13 dot 
matrix . The 12-inch screen displays 25 
lines. The WP2000 also features normal 
and reverse video; blinking, underlined 
and highlighted fields; uppercase and 
lowercase characters with descenders; 
2-page memory; automatic self-test pen 
interface; and printer port. 

Circle 482 on inquiry ca rd . 

acters per line on standard-sized paper. 
Operator control includes power, selectl 
deselect, line Feed, top of Form, and selF­
test. A Centronics-compatible parallel in­
terface is standard, and a serial RS-232 or 
20 mA current-loop interface is optional. 
The printer costs $499. For more inForma­
tion, contact DIP Inc, I 2 I Beach St. 
Boston MA 021 I I, (617) 482-4214. 
Circle 485 on inquiry card. 

51 6-Megabyte 
Removable Disk Drive 

Century Data Systems Inc. I 270 N 
Kraemer Blvd, Anaheim CA 92806, (7 14) 
632-7500, has introduced the Trident 
T-600/602 disk drives, offering 516 mega­
bytes storage capacity. The price per unit 
in lots of 100 is under $ 12,000 and single­
unit prices are around $ 15,500. The T-600 
is compatible with the Trident T-200 and 
T-300 drives. The capacity in the T-600 
d rive has been achieved by using nar­
rower tracking heads that have increased 
output by 25% and resolution up to 5%. 
The servo surface has been rewritten to 
provide for 1349 cylinders. The unit's 
mean time between failures is spec ified at 
4000 hours and ca lculated at 6000 hours, 
with a mean time to repair of less than 
one hour. Standard features include dual­
access operation and fixed or variable sec­
toring . 

Circle 483 on inquiry card. 

High-Quality 
Cassette Tapes 

Marathon cassettes, made by Magnetic 
Information Systems, 4 15 Howe Ave, 
Shelton CT 06484, (203) 735-6477, have 
50% more storage capacity than other 
digital cassettes on the market. Each 
Marathon cassette contains 450 feet of a 
0.30-mil-thick polyester-film-base tape. 
Tape quality and case tolerances exceed 
ANSI/ECMAIISO specifications. Each tape 
is certified in the cassette to be 100% error 
free . 
Ci rcle 484 on inquiry card. 



Two Items for the Blind 
Total Talk and Speak Easy are micropro­

cessor-based products that convert com­
puter-transmitted data into synthetic 
speech. Total Talk is a computer terminal 
that converts data into full-word synthetic 
speech. By translating data into phonetic 
characters and feeding that data into a 
synthesizer. the blind can have direct ac­
cess to information stored on computers. 
Total Talk switches from full word to 
spelled speech output. The speech rate 
145 to 720 words per minute). pitch. tone. 
and vo lume are adjustable. The unit is 
based on the Hewlett-Packard 262 J A ter­
minal. It is priced at 55995. 

Speak Easy is a subset of Total Talk . It 
does not have the editing and cursor­
control capabilities of Total Talk . Applica­
tions include computer-aided instruction. 
instrument control. voca l feedback. and 
more. Speak Easy costs 54000 with 
RS-232 interface and IEEE-488-bus inter­
face capabilities. For details. contact 
Maryland Computer Services Inc. 502 
Rock Spring Ave. Bel Air MD 2 J 0 14. 130 I) 
879-3366. 
Circle 471 on inquiry ca rd . 

OSM System 
Allows 128 Terminals 
OSM Computer Corporation. 2364 

Walsh Ave. Santa Clara CA 95051 . (408) 
496-69 10. has Introduced a multi-user. 
multitasking microcomputer system ca lled 
the OSM Model 6300. Each user has a 
microprocessor. memory. 110 (input/out­
put) portS. and sha res common disk 
storage of up to 128 megabytes. using 

Single-Board 
Bubble-Memory System 
Th e RMS family of single-board bubble­

memory sys tems includes the controller. 
all electronics. and the bubble-memory de­
vices. The four modules with 32 K-byte­
thru 256 K-byte-capacity systems interface 
with the Rockwell AIM-65 microcom­
puter. System 65 development system. 
and the Motorola EXORciser and Micro­
module family. The average data rate for 
an accessed block is 22 K bytes per sec­
ond. Depending upon block location. the 
access time ranges from 20 p'S to 20 ms. 
The RMS includes checksum-error detec­
tion. redundancy control. and power-fail 
memory-protect cirCUitry. Prices range 
from S 1800 for a 32 K -byte system to 
55350 for a 256 K-by te system With a 
I -megabyte bubble-memory device. For 
information. contact Bubble Memory 
Products. Electronic D evices D,VISion. 
Rockwell International. POB 3669 RC 55. 
Anaheim CA 92803. (714)63 2-3729. 
Circle 473 on inquiry card. 

What'. Ne.,7 
SYSTEMS 

CP/M 2.2 and DPOS/2 operating systems. 
A service processor. consisting of a Z80A 
microprocessor. programmable memory 
and 110. links the user processors to the 
disk drives and printer. User hardware 
consists of the Z80 processors. 64 K bytes 
of memory. 110. and optional printers. The 
Model 6300 allows up to 128 user ter­
minals with no console-response degrada­
tion. because each user has his own 
microprocessor. This can be helpful in 

6802 Single-Board 
Computer with 

2 K-Byte EPROM 
The Model SBC02 computer from Star­

Kits. POB 209. Mt Kisco NY 10549. is a 
single-board computer that features a 
6802 processor with I 28 bytes of pro­
grammable memory. a 2 K-byte EPROM 
(erasable programmable read-on ly mem­
ory). and parallel or serial 110 . A wire­
wrap area is provided for custom interfac-

Single-Board 
6809 Computer 

The ADS 6809 S-I 00 single-board com­
puter features provisions for 2 K bytes of 
programmable memory. 4 to 16K bytes of 
EPROM . RS-232 serial communication 
with selectable data rates. parallel I/O 
ports. and simulated 8080-type I/O. 
ADSMON. a 2 K-byte monitor. allows 

word-processing environments and other 
applications where console speed is 
critical. The Model 6300 comes with two 
8-inch double-density floppy-disk drives. 
Several hard-disk options are available . 
The complete system is avai lable With the 
IBM 3101 video terminal and Texa s In­
struments 820 RO or optional letter-quality 
printer. Th e single-user system is priced at 
55 195. 
Circle 472 on inquiry ca rd. 

ing and expansion . The board costs S25 
w ith instructions. 575 for a parallel I/O kit. 
or S 150 when w ired and tested. An op­
tional machine-level monitor Ci'n be in­
stalled to provide program entry and con­
trol. single-stepping. breakpoints. and 
other front-panel functions from a serial 
terminal. It is supplied separately in an 
EPROM for S40 lincluded at no charge in 
the kit and wired verisons). 

Circle 474 on inquiry card . 

users to examine and change memory 
and registers. test memory. calcula te rela­
tive offsets. load and punch tape files. and 
more. The ADS 6809 is sold as a printed­
circuit bOdrd with a manual for S69.95 
from Ackerman Digital Systems: I ION 
York Rd. Suite 208. Elmhurst IL 60126. 
(3 12) 530-8992. 

Circle 475 on inquiry card. 

o 
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What's Ne1llr? ' 
SOFTWARE 

Graftrax Graphics for the TX-80 Printer 

Graftrax is a high-resolution bit-plot 
graphics capabil ity for the Epson TX-80 
dot-matrix printer. The bit-plot mode 
allows individual bit control of the print 
wires . Graftrax enables the printer to per­
form programmable universa l form-han­
dling functions. The length of a line feed is 
software definable in 255 steps of 0.007 
inches each. The skip-over-perforation 
function allows the size of the print field to 
be adjusted from one line to a full page. 

Apple II Cassette Pascal 
Dynasoft Pascal is a p-code implemen­

tation of a Pascal subset intended for use 
with cassette-based microcomputer sys­
tems that cannot support full-scale sys­
tems such as UCSD Pascal. It includes the 
control structures of standard Pascal and 
supports integer, char, boolean, scalar, 
subrange, pointer, and array data types A 
linkage to maChine-language subroutines 
is also provided. The one-pass compiler 
produces a position-independent program 

TRS-80 Disk 
BASIC Compiler 

ACCEL2, a TRS-80 Disk BASIC compiler, 
is being marketed by Allen Gelder Soft­
ware, POB I 1721 , Main Post Office, San 
Francisco CA 94 I 0 I . The compiler pro­
duces compact machine-code translations 
of selected Disk BASIC statements and 
functions in integer, single- and double­
precision, and string variable types. Subset 
compi lation minimizes output code expan­
sion with little loss of execution speed. Six 
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Graftrax counts the dots being printed in 
the high-density graphics mode so that 
Graftrax slows the printer down if a safe 
dUty cycle is exceeded. Graftrax is built 
into a PROM (programmable read-only 
memory). For more information, contact 
Epson America Inc, 23844 Hawthorne 
Blvd, Torran ce CA 90505, (213) 
378-2220. 

Circle 476 on inquiry ca rd . 

that is run with a 2 K-byte interpreter. The 
package, including the compiler, inter­
preter, and a line-oriented editor, requires 
8 K bytes of memory space and will run 
on a 16 K-byte Apple II or Apple II Plus. 
Support is provided for low- and high-re­
solution graphics. This cassette system 
costs S50. For more details, contact Dr 
Allan Jose c/o Dynasoft Systems Ltd, POB 
5 1, Windsor Junction, Nova Scotia, 
Canada, BON 2V0, (902) 861-2202 . 

Circle 477 on inquiry card. 

diagnostic messages and a set of local/ 
global compilation options increase com­
patibility with subject programs and con­
trol output code growth. The compile­
time routines are self-relocating and oc­
cupy 5 I 20 bytes; the run-time component 
takes I K bytes, making the compilation 
process available to 16K-byte non-disk­
drive machines. ACCEL2 comes on cas­
sette tape with a manual for S88.95. 

Circle 478 on inquiry ca rd . 

TRS-80 Payroll 
System Uses TRSDOS 1.2 

PR is a payroll system for the TRS-80 
Model II. It requires TRSDOS 1.2. a 132-
column printer, a dual-disk drive, and 64 K 
bytes of memory. PR calculates the payroll 
for all employees as it maintains monthly. 
quarterly, and yearly totals for reporting 
purposes. It can produce paychecks, 94 1 
forms, W-2 forms, paycheck registers, 
monthly summaries, general-ledger trans­
action registers, employee file lists, and 
more. Priced at S129, PR comes with a 
manual, an installation guide, twelve pro­
grams, and sample data files on an 8-inch 
floppy disk. Contact Micro Architect Inc, 
96 Dothan St. Arlington MA 02174. (6 17) 
643-47 13. 

Circ le 479 on inquiry card. 

TRS-80 Text Editor 
Textan is a text editor for the TRS-80 

using Level II BASIC. It is a machine-lan­
guage editor requiring at least 16 K bytes 
of memory. It is a video editor designed to 
read tapes written in Level II BASIC. Upon 
completion of the edit function, it retu rns 
to BASIC with the program loaded. Textan 
includes 32 command functions and 26 
reserved-word keys. The command func­
tions allow for top, bottom, and center of 
screen; end of and first of line; character, 
word, to end of line, and line delete; pre­
vious screen; automatic line numbering; 
line and character insert; and more. The 
reserved-word keys wil l automatically 
enter AND, GOSUB, CHRS, DIM, ELSE, 
FOR. GOTO, and most of the other com­
mand words. Contact Southeastern Soft­
ware, 512 Conway Ln, Birmingham AL 
35210, (205)956-2389 . 

Circle 480 on inquiry card. 

Alpha Micro 
Computer FORTH 

FORTH is available on the Alpha Micro 
Microsystems AM-IOO computer. Based 
on the model by FIG (FORTH In terest 
Group), AM-FORTH runs under the 
AMOS operating system and includes 
FORTH, an interface to the AMOS file 
structure, and a FORTH text ed itor . AM­
FORTH has facilities to permit processing 
data using AMOS sequential files . Memory 
is controlled so that the program uses only 
enough for the dictionary with the ap­
plication routines and file I/O (input/out­
putl buffers. An AMS or STD format disk is 
available with documentation and the 
FORTH prograr.l for 540. Contact George 
Young, c/o Sierra Computer Company. 
6 17 Mark NE. Albuquerque NM 87 I 23. 
(5051 296-8085. 
Circle 481 on inquiry card. 



DEALS 0 DEALS 0 DEALS 

OUR BUYERS ARE IN 

CONTACT WITH EVERY MAJ 

SUPPLIER AND O.E.M . 

BUY HERE AT 1000 PIECE 

~jfo 
SALES 

QUANTITY PRICES 
ALL MERCHANDISE 100% 

GUARANTEED! 15 DAY FULL 

664 N. MICHIGAN AVE. * SUITE 1010 * CHICAGO, ILLINOIS 60611 
CALL TOLL FREE: 1-800-435-9357 * MONDA Y thru SA TURDA Y 
(ILLINOIS RESIDENTS CALL: 815-485-4002) * 8 :00 a.m. to 6:30 p.m. 

CASH REFUND! 

TERMS: Prepay ment - C.O.D. up to $100.00 - M/C, Visa 
Please allow personal check to clear before shipment. 

WRITE FOR FULL CATALOG! 

DISK POWER SUPPLIES 
PRIAM-SHUGART -CENTURY -MICROPOLIS 

+5V @9A - 5V @. 8A +24 V @7A IUS·384 
SHUGAR T - SIEM ANS - MPI' 5 X," 

+5V @. 5A +1 2V @. 9A I I US·340 
+5V @2A +12V @4 A J US·323 

SHUGART - SIEMANS - CDC 8" 
+5V @ l A - 5V @. 5A +24V @ 1.5A US·205 
+5V @ 2A - 5V @.5A +24V @ 3A US·206 
+5V @3A -5V@.6A +24V @ 5A US·162 
+5V @1.7A - 5V @ 1.5A +24V @ 2A US·272 
+5V @ 2A +12V @. 4A - 12V @. 4A US·HTAA 

TELEVIDEO 912C 
SOROC 10120- $675.00 
Televideo 912C- 665.00 
AD DS R·25 - 710.00 
Also have 92 0 C, SO R OC, 
HAZ ELTI NE, etc . W h at 
we do n't h ave is ro om on 
t his page. Ca ll T o l l Free 
8 00 number for prices. 

C-ITOH PRINTER 

$499.00 
L ook c losely at t h e 
p h oto an d see oth er 
adds in t h is rag at 
$995. 00. Perfect u nits, 

-
w arra n teed. O nl y 5 00 pes. Same st ory, 
man ufacturerer h ad too ma n y. 

89.00 

33.50 
56.25 

52 .50 
69. 00 
89.00 
69. 00 
37.50 

12 SLOT MOTHER 

We h ave c onnecto rs and pow e r 
suppl y too. S tart your syst em 
w ith qual ity comp onents. 
Term inated. 

CONNECTORS $3.50 ea. 

S1-MOO (KIT) 

$239.00~ 

Y au have seen t h is 
we ll known boa rd 
around for years. We 
bought 5 00 of t h em 
an d p lan on co rn ering 
the market! B ank 
Se lect on ex tended 
add ress l ines. $388.00 

Z-80 CPU (KIT) 
"" "'llf' 

• . i) . I 
I J I, Th e fi rst time t his 

I , , . 
I ., I/!!. (' L i-

wo rl d popu la r C PU 
S-100 CARD EXTENDER " offered in K i t . 2 seria l, 

3 para lle l , C T C, EP rom 
$12.50 1. I Z ·8 0 at 4 m h z. Softw are 

buad rate , etc.(less Pr om) 

(Gold Contacts) , '" I--O-U-A-L-O-R-IV-E-S-U-B-S-Y-S-T-E-M----t 
$212.00 

As long as t here is a 
price wa r , we wi ll figh t 
your battle. Compare 
at y o u r loca l D ept . 
sto re and buy U $ M I CRO . 

MEMOREX - VERBATIM - WABASH 

$995.00 
I f t hi s looks li ke a L obo 
D r ive System, do n't be 2 SHUGART 801 R 
f o o led . Just because it POWER SUPPLY 
look s l ike one, works l ike on e, smell s l ike o n e, 
and tastes li ke o n e (?) doesn' t mean it h as t o BASF FLOPPIES ~ 

BOX OF 10 O N L Y : , ..... =~=-:::.;.:;:.:....------------tI 

5 %" . SOFT $2.65 ea. FANS $14.95 • 
5 %" HARD 10 2 .65 ea. 
5 %" H A RD 16 2.65 ea. T h ese are bra n d new , 
8" SO FT 1 D 3.25 ea. in t h e b o x fans. N ot 3-1/8" 

Never aga in at th ese low p r ices ! 4-5/8" 
8 " SOFT 2 D 3.85 ea . n o isey bear ing pu ll ou t s. 
8" SOFT 2DDS 5.00 ea . 

E x p an si o n 16 K D y n amic 
R A M s f o r A ppl e, TRS-8 0 
S- 100 sy stem s. T . I. , M ost ek $4 2J:-Al!~c&1. 
I nte l , Ca ll for m an u facturer. • 

DIP-SO 
I')o n 't be m is lead b y t his 
L O W p ri ce. Thi s is a ru g· 
ged 100% Duty C y c le 
7 by 7 D ot M atr ix Pri n t er. I "~~~~~II.!!!!~~ 
Bran d new, factory w arr. 

• RS-232 ADD $65.00 
• TRACTOR FEED ADD 

One ~t~e ~o~~two~$ 3.45 

most p o p ul ar STATI C 

R AMs. F ac tory p rim e 200 NS 
t ested un its. Sold i n lo t s o f 8 o nl y . 

FUJITS U , HIT AC HI , etc. 

TMS-4044 
MM-5257 
INTEL 2147 

$4.25 
250 NS 

Th e oth er o f t h e w orld's most pop u lar S T A TI C 
R A M s. Thi s o n e is 4K b y 1 organization. Don't 
bu y Gold , bu y t h ese, t h e pr ice w on' t last ! 

27165 
27085 

$13.50 (450 NS) 
$6.95 (450 NS) 

R em ember w h en 2 71 6s we re $5 0 .00 an d h ard 
to get ? T hese units are so beau t if ul it's h ard to 
pa r t w it h t h em . But we w il l, fo r a sm all pr ice. 

G u a ran teed ! 

SHUGART DRIVE 
• 8" 851 R $585.00 

~ 8" 801R 
M a nufac turer h ad $395.00 
too m an y, b uy s at 
1000 p ieee r ate, 
sa les d r opped , so we got' em. F an tast ic buy, get 
t hem w hile t h ey last ! F ul l warran ty . 

5 1/4" 

Now is t h e ti m e t o 
expa n d that T rash·80 

MINI 

$265.00 

o r Ro t t o n A ppl e ( n o offe n se!) These go so f ast . 
Qu anti t ies li m ited t o those on h and. Hurry! 
No Junkers ! F acto ry warran ty. 

SHUGART / SIEMANS / MPI 



Tlmeclok 
Timeclok/Billing is a time-management 

and billing program for businesses and 
professional offices chiefly concerned with 
projects or cases. It maintains client and 
overhead expenses by time and disburse­
ment charges. Up to thirty employees can 
charge time and billing-rate units, such as 
per hour, per day, and miles traveled. One 
hundred work and overhead codes can 
be user-defined. The program can handle 
100 clients on a single floppy disk. Time­
clok generates reports on employee con· 
tribution, cash receipts, charges per client. 
charges per case or project. and billing 
statements. Reports can be assembled for 
a month or all months to date. Reports on 
individual clients, projects, and staff mem­
bers can also be obtained. Client account­
ing balances are maintained for fourteen 
months. Timeclok requires the North Star 
disk operating system, 48 K bytes of memo 
ory, twin floppy·disk drives, a 24-line by 
80-character video terminal. and a 132-
column printer. Contact Ladco Develop­
ment Company Inc. POB 464, Olean NY 
14760, (716)372-0168. 

Circle 465 on inquiry card. 

Enhanced NEWDOS/80 
for the TRS-80 Model I 
NEWDOS/80 is an enhancement of 

Apparat's NEWDOS 2.1 disk operating 
system for the TRS-80 Modell. NEWDOSI 
80 can mix or match disk drives and sup­
port track counts from 18 thru 80. It con­
tains new editing commands and an im­
proved RENUMBER command, plus it can 
route data to displays and printers 
simultaneously . Also included are Super­
zap/80. prrnt spooling. and specifiable 
system options (SYSGEN) . The price of 
NEWDOS/80 on a floppy disk w ith docu­
mentation is 5 149 from Apparat Inc. 440 I 
S Tamarac Pky. Denver CO 80237. (303) 
741 -1778. 

Circle 466 on inquiry card. 

FORTH for the 6502 
This version of FORTH is available for 

the 6502-based KIM- I . SYM- I , AIM-65, 
and Apple II microcomputers . This version 
of FORTH contains a built-in 6502 as­
sembler. a text editor. and a cassette file­
management system. Information on in­
terfacing FORTH to a floppy disk is pro­
vided. as well as several extensions to the 
language. 6502 FORTH sells for 590. 
which includes a manual. source listing. 
and the cassette containing the object 
code. Contact Eric C Rehnke. Tech Ser­
vices. 1067 Jadestone Ln. Corona CA 
9 1720. (7 14) 371-4548. 

Circ le 467 on inqui ry ca rd . 
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What's New? 
SOFTWARE 

CP/M-86 Operating System from Digital Research 

Digital Research. the originator of the 
CP/M operating system, has introduced 
CP/M-86 for Intel 8086/8088-based micro­
computers . This is a singie-u ser system. 
The file format of CP/M. release 2. has 
been reta ined. CP/M-86 can also function 

Monty Plays Monopoly 
The Ritam Corporation, Fairfield. Iowa, 

has developed a "computer-opponent" 
program for the Apple II and the TRS-80 
Model I Level II computers that plays 
Parker Brothers' popula r board game. Mo­
nopoly. This program. ca lled MonlY Plays 
Monopoly. uses the standard Monopoly 
playing board and pieces. and plays the 
game according to the offi cial rules. 
ManlY is an entertain ing opponent be­
cause he performs musical and graphics 

FORTH for OSI Systems 
This FORTH language. based on the 

FIG (FORTH Interest Group) model lan­
guage. runs under OSI's (Ohio Scientific's) 
OS65D-3.2 operating system. High-level 
FORTH disk-operating-system words are 
implemented in FORTH for full compatibili­
IY with FIG-standard extensions. A line 
editor and a 6502 assembler are included. 
Also featured are a programmable-mem­
ory dump, video graphics. data-disk initial­
izer. a sample machine-code routine. and 
a system disk optimizer. Minimal require-

CP/f'C~' 

as a slave node in a CP/NET network. For 
details. contact Digital Research. POB 579. 
80 1 Lighthouse Ave. Pacific Grove CA 
93950, (408) 649-3896. 

Circle 468 on inquiry card. 

diversions for you while wa iting for his 
turn to play. When it is ManlY's turn. he 
appears on the video screen and proceeds 
to w heel and deal as any other Monopoly 
player. The program is priced at 529.95 for 
16 K-byte cassette systems and 534.95 for 
32 K-by te floppy-d isk syscems. MonlY 
Plays Monopoly is distributed by Persona l 
Software, 1330 Bordeaux Dr. Sunnyvale 
CA 94086. (408) 745-784 I . 

Circle 469 on inquiry card. 

ments are 24 K bytes of programmable 
memory and one disk drive. The 5-inch 
floppy-disk version works on C2-4P and 
C4 models. The 8-inch version works on 
C2-8P. C8P. C2-0EM. and C3 models . 
Superboard, C I P, and C2 versions w ill 
also be available . The program and man­
ual are ava ilable from Consumer Com­
puters. 8907 La Mesa Blvd. La Mesa CA 
92041. (7 I 4) 698-8088. for an intro­
ductory price of 569.95. 

Circle 470 on inquiry card. 



applcrll plul 
With 48Kof 

II/ applcr II plUI 
With60Kof 
memory! memory! 

$104200 $125900 
With the purchase of 
lheAPPLE /I 

select framl/Je below 
SPECIAL PRICING! 

fJilCse; printer .. ~599OO 
Disk I/w/cont .... 58500 

Diskfl .... .. ......... 475 OO 

Ser:PrinterCd ... 179"" 

• Switch from "APPlESOFT"to 
"INTEGER BASIC" and back again. 

• With DiscOperatiltgSystem 
DOS 3.3 run PASCAL program 

Sup·RMod .. .. .. ... 23 00 

3way IIOSeleel " 33"" 
Video 100 12:' .... 11900 

without need fora PASCAL card. 

.28 

.26 

.26 

.26 

.28 

.26 

BASE 2 PRIN~ER 
TO APPLE COMPUTER 

INTERFACE BOARD WITH 
.491~-:~::::-:~~:=-_r __ "III1I. .26 
.28 Global Specialties 
.32 
.32 
.65 
.78 
.25 
.35 
.38 
.60 
.44 
.95 
.95 

.45 ~ __ f 

-l1u' M "0 II ; i ~ lil t' IIJ~ -('ust .'1ulul iull to \ nur 
pclw t r d ist rihution pruhltms. Tt", \ !I'1l 
II; h .. , ~ 1" ': ~ -I'" ,I""n",,,'· I \ 11 10110-, !o ... 1t '" 'If' ,,,I 
1"., .. l • ., 1"". ,I" .·,t .,,, 01 '" ,,,,,I, 1,..,1 ,,,,Ilt·,. ,1\' '''''''~I .. d 
·"" "W · ,,,,,I, ', !'.' , ,,,, I, h.·d .. " tl ,·" , I " 10",11 ... ,1 10 

MICROPROCESSOR 

REAL-TIME $ 745 
CLOCK/CALENDAR 

GENERAL DESCRIPTION 
Ttle MSM58J2 IS a m,;,ul ol ,'h,c . melal-gale CMOS ,nleQ'<lled 
c:"tun th ai junc tIOns asa rtra l hm~Cloc ~ calenlla, 1o. use • ., 
l)us·o"6nUIO m!C'Op.O<:tlUO' ilwh(..iihon\!, Tne Oro·chlp J 2 768 
HI cryslal co rwoHeo mCIUal 0r ' ,me ba~ '5 CDunl ed Clo w n 10 
pfO~'lle aOO.euab'e " ·0" I 0 oa ta at SECONDS M INU TES 
HOUR S OA Y·OF·WEEK OAT E MON Tt- and VEAR Dal a ~C ' 
c e55 IS cOfluolleo by 4 ·1)" atid le s s . c h' PSflIOCI . , Oa d . ... "te and 
ho td In pUIS Olhe l runCho ns onc lude r2H ' 2"H tOlmal sele c t,on 

74LS02 
74LS03 
74LS04 
74LS08 
74LS09 
7IILS10 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS30 
74LS32 
74LS38 
74LS42 
74LS48 
74LS51 
74LS54 
74LS7 4 
74LS75 
74LS83 
74LS85 
74LS86 
74LS90 
74LS93 
74LSI07 
74LSI12 
74LSI13 
74LSI22 
74LSI23 
74LS126 
74LS1 38 
74LS151 
74LS153 
74LS155 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS170 
74LS174 
74LS175 
74LS190 
74LS193 
74LS195 
74LSI96 
74LS221 
74L S240 
74LS241 
74LS243 
74LS244 
74LS245 
74LS253 
74LS257 
74LS258 
74LS259 
74LS279 
74LS283 
74LS293 
74LS298 
74LS366 

~g -:-.-,ZI!!!!!!_ 
.~ ~~t~·" "', :.: :~: j-
.95 .;::.','" ...• . .. :.,C·;:' ., $21 49 

:;;~r~ :, l I .'I~',; ;:' :~!,,'::.',',',I,~, ::"· ' : : ' ·"1,, 1 I:'" ,t:.", •• 11 

, 1 iiiii'~. OIL A 

'.~~ E PROMS TRS 80 ~~~:g~~ 
:: 2708 1KxS $ 5 .95 (6\43~5n" ~~j:~~~ 

1.15 6 10or~ KIT CONTAINS SN7412N 
.75 ~., .. ,... 271 2KxS 8 1";' 80 DIP SWITCHES SSNN77441143NN 
.95 .. ,." ,. .. . 32 9 ANDDETA(LED S 6 
.85 ."" '''.,,, 27 I1KxS 3 " 0,, 9.15 N741 N 
.95 :", -;: : .. " '" INSTRUCTIONS SN7417N 

.65 SN7425N 1.60 1~~r;Z:::-___ 1~SI~NG~L~E ~5 0~O.LT.F~OR:~27~'6~':'~7JI'~ii!K~:7UtSN7423N 

.65 SN7430N 
1.75 SN7437N 
.75 10 SN7438N 

J Sr-jJ~ O~~ SN7440N 

1.45 

2.25 125 
:: LoedexCorp . 

2: 12" BLACK & WHITE 
.44 LOWCOSTVIOEO 

MONITOR 

S-100 16\( ADD-ON 
WITH OOC\JM[NTITION INO BARE BOARD Omll[O INSTRUCTION BOOK 

S28~ .. ~~~~~--~ SC 'S 
2114L 

.22 SN7492N 

.22 SN7493N 

.24 SN7495N 

.22 SN7496N 

.28 SN74122N 

.35 SN74136N 

.49 SN74141N 

.29 SN74151N 

.29 SN74153N 

.28 SN74154N 

.25 SN74155N 

.23 SN74157N 

.29 SN74160N 

.24 SN74161 N 

.22 SN74163N 

.57 SN741 64N 

.78 SN74165N 

.78 SN74174N 

.20 SN74175N 

.20 SN74180N 

.32 SN74181 N 

~~( 

DT(~ 

De.crlpllon 
The RS · 232C ComP'ltlble Digital TraM'.r 
Switch is des igned tosw ilch modems 
between Ironlend processors. All 24 pins 01 
Iheconnector are sWitched. w ith Pin 1 w Ired 
loground 

10 Amp.400Vo Isolated Tab 10 24 x4 S("IIC RAM .::::::=~":.: .. "';:.=~ 
ProorlJfflmabie I~. Koyboard unit. Cpt) 

15410 TOp.2k2g0 300nsec .... .. $399 ;;::r;'~":::,'·'~'''''''o;'''''''·nd 
~ CooIItx>oIi J621»08S I<Mes .wOU'rom 

95<; 200nsec ...... 475 ~~w-::'M~BooI<I";1h 

11-_"iiii"I!!!!I. ___ .ii" __ • __ •• !!!"!I!~~1 detlli!edelCMT! ;niltlon ot illI2« i"strlJChons. 3.)6 PlIQfJS include ump/e po'"OfJfilfflS usino 
1111 b.ule instrocliotlS and /ypic.;J/ iluembly 

IMIOI!iJ{1e ,.Rcca .. S29500 

Circle 257 on inquiry card. BYTE January 1981 345 



HOT WINTER PRICES ON PERSONAL 
COMPUTERS AND COMPONENTS. 

Look at this! 

Ohio Scientific 
Superboard II 

$299 
• It's the first complete computer 

system on a board. 
• Superboard II uses the ultra 

powerful 6502 Microprocessor 
• 8K Microsoft BASIC-in-ROM 
• 4K static RAM on board, 

expandable to 8K 
• Full 53-key keyboard, with upper 

and lower case. Plus user 
expandability. 

• Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 - in today's economy - has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 

Look at these easy hardware prices: 
610 Board For use with Superboard II and Challenger 1 P. 
8K static RAM . Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 
@4.5 amps, 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable. Compatible with 610 
expander board. Requires + 12V @1.5 amps and + 5V @ 
0 .7 amps. [Power supply & cabinet not included.] 
630 Board Contact us for important details. 
AC-3P 12" combination black and white TV/video monitor. 
4KP 4K RAM chip set. 
PS-005 5V 4.5 amp power supply for Superboard II. 
PS-003 12V power supply for mini-floppies. 
CS-600 Metal case for Superboard II, 610 and 630 board 
and two power supplies . [While stock lasts.] 
CS-900B Metal case for single floppy disk drive and power 
supply. [While stock lasts.) 
AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 
AC-17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 
C1P Sams C1 P Service manual 
C4P Sams C4P Service manual 

S 298 

299 
229 
159 

79 
35 
29 

49 

49 

175 

249 
8 

16 
C3 Sams Challenger III manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard II, in cassette and mini-floppy form . 

Freiaht Policies All orders of$100 or more are 
shipped tn.ight prepaid. Orders of less than $1 00 please add 
$4.00 tc cover shipping costs. Ohio residents add 5.5% Sales Tax. 

I . . I [II Hours: Call Monday thru Friday . 
VISA 8:00 AM to 5:00 PM ED.T. 
- ~ TOLL FREE: 1-800-321-5805 

Guaranteed ShiDment 
Cleveland Consumer Computers ~ Connponants 
guarantees shipment of computer systems 

()';;:i~~~~~~ ~~r ;,~r..t ~~y~~~er. 
entitl ... you to .:I'li of BDftware. FREE. 

To Order: Or to get our free catalog CALL 1-800-321-5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account. Ohio residents cali: (216) 464-8047. 
Or write, including your check or money order, to the address listed below. 

high ,esol"tlon g,aphles and s"pe, (I III CLEVELAND CONSUMER 
fast BASIC. It will help you in school I! 
or industry, as an ultra powerful nlll COMPUTERS & COMPONENTS 
scientific calculator. Advanced -
scientific functions and a built-in P.O. Box 46627 
"immediate" mode allow you to Cleveland, Oh."o 44146 
solve complex problems without programming . .. _______________ _ 

The Superboard II can be I Order Form- CLEVELAND CONSUMER P.O. Box 46627 I 
expanded economically, for business - COMPUTERS & COMPONENTS Cleveland. Ohio 44146 
uses, or to remotely control your I 0 Superboard II $299 . 0 630 Board $299. I 
home appliances and security. Even 0 610 Board $298. 0 AC-3P 12" B/W Monitor $159. 
communicate with other computers. I 0 Mini-Floppy Disk Drive $299. 0 C1 P Sams Manual $8. I 
Read what's been written I [Attach separate sheet for other items.] . 
about Superboard II: NAME 

"We heartily recommend Super- I ADDRESS: I 
board \I for the beginner who wants I CITY: STATE: ZIP: I 
to get into microcomputers with a PHONE'. 
minimum cost. A real computer I 
with full expandability." Payment by: VISA __ MASTER CHARGE __ MONEY ORDER -- I 
-POPULAR ELECTRONICS, MARCH 1979 I Credit Card Account # I 
"The Superboard II is an excellent I Expires Interbank #[Master Charge] 
choice for the personal computer 
enthusiast on a budget." TOTAL CHARGED OR ENCLOSED $ [Ohio Residents add 5.5% Sales Tax) I 

Orders of less than $100, please add $4.00 to cover shipping costs. 
-BYTE, MAY 1979 All orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio . . _----------_ .... _--------------_ .. 
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PRB1 LOGIC PROBE PLS1 LOGIC PULSER 

INSERTION/EXTRACTION TOOLS 

WW1 WIRE WRAPPING KIT 

ORDERING INFORMATION: 
• Orders under $25 include $2 handling 
• All prepaid orders shipped UPS Ppd. 
• Visa, MC & COD's charged shipping. 
• All prices good through cover date. 
• Most orders shipped same day. 
• Byte must be mentioned to get sale price. 

PRB1 LOGIC PROBE $36.95 
• Compatible with all logic families 
• Visual indication of low, high and bad logic levels 
• Pulse stretching to 50 Msec 

PLS1 LOGIC PULSER $48.95 
• Superimposes 20pps pulse train onto circuit 
• No need to cut circuit trace 
• Automatic pulse polarity 

WK7 INSERTION/EXTRACTION KIT $29.95 

• MOS safe 
• Includes EX1 & EX2 Extraction tools 
• MOS 1416, MOS 2428, MOS 40 Extraction tools 

• MDD1 1 channel dispenser 
• MDD5 5 channel dispenser 
• MDD10 10 channel dispenser 

• Dispenses 8-42 pin IC's 

$ 21.85 
83.43 

160.45 

• Compatible with all IC carrying tubes 
• Use with WK7 for MOS-safe IC insertion 

WW1 WIRE WRAPPING KIT 

• BW2630 Power wrapping tool $19.85 
• BT30 #30 Bit 3.95 
• BC1 Batteries and charger 14.95 
• KIT#3 Precut wire kit 32.95 
• 10 ea. 14 pin, 16 pin gold wrap sockets 11.00 
• EZ07302 4.25" x 8.5" Glass epoxy board 3.95 
• 141D, 161D 20 IC wrap indentifiers 3.96 

TOT AL $90.01 
SALE PRICE $69.95 

Write or call for 1980 catalog 

• IC Sockets 
• Vector Board & Pins 
• Bishop Drafting Aids 
• OK Tools 
• AN IDC Crimp Connectors 



Circle 268 on inquiry card. 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PRI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
NO. KIT NO. TAPS 2 x 8 Vac 2 x 14 Vac 2 x 24 Vac W x D x H PRICE 

Tl 1 OV, 110V, 120V 2 x 7.5A 2 x 2.5A 33/4" x 35/a"x 3Va" 21.95 
T2 2 OV, 110V, 120V 2 x 12.5A 2x 3.5A 33/4"x43/a"x 3Va" 27.95 
T3 3 OV, 110V, 120V 2 x 9A 2 x 2.5A 2 x 2.5A 33/4" X 43/a" x 3Va" 29.95 
T4 4 OV, 110V, 120V 2 x 4A (28V, CT) 48V, CT, @3A 33/4"x 3W'x 3W' 22.95 

POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR @+ 8Vdc @- 8Vdc @+ 16Vdc @- 16Vdc @+ 28 Vdc SIZE W x Dx H UNIT PRICE 

KIT 1 15 CARDS SOURCE 15A 2.5A 2.5A 12" x 5" x 4%" 51 .95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 12" x 5" x 4%" 58.95 
KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14"x 6" x 4%" 66.95 

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS ., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

DISC DRIVE POWER SUPPLY "R3" ASSY. & TESTED, OPEN FRAME, SIZE: 9" (W) X 6y''' (D) X 4%"(H) ... . ...... 66.95 
SPECS: +5V @ 5A REGUL, OVP, -5V @ lA REG. , + 24V @ 5A REG ., SHORTS PROTECT.OPTIONS: 1. REPLACE +24V BY +12V 
IDEAL FOR 2 SHUGART 801 / 851 OR SIEMANS FDD1{)0·8/200·B DISK DRIVES & ROCKWELLAIM-65. 2. ADD ± 12V @ lA, $10.00 MORE. 
SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIf . RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 

MAILING ADDRESS' SUNNY INTERNATIONAL SHIP~ING ADDRESS: • 

~ P 0 BOX 4296 . (TRANSFORMERS MANUFACTURER) 22129 V2 S. VERMONT AVE 
. . TORRANCE, CA 90502 

TORRANCE, CA 90510 (213) 328.2425 MON.SAT 9.6 

Add·On 
Disk Drive 

Subsystems 
- --

For Apple, TRS·aO, S·100 
Based Computers 

Expansion and enhanced capabilities are key words in achieving full util ization of your computer system. Our complete line of LOBO disk 
drive subsystems are the ideal , cost·effective way to provide the expansion capabili ties you need to meet your system growth requirements. 

All of our subsystems are complete, thorough ly· tested, 100% burned· in , and feature a 1 year 100% partsllabor warranty. 

APPLE . 
3101 
8101 CA 
8202CA 
5101 CA 
5202CA 

Minifl oppy, 31011 Minifl oppy wli nterface card 
One SA800 in cabinet w/power, OOC ' Controller, cable and manual 
Two SA800 in cabinet w/power, DOC ' Controller, cable and manual 
One SA850 in cabinet w/power, DOC' Controller, cable and manual 
Two SA8 50 in cabinet w/power, DOC' Controller, cable and manual 
• Double Density Controller 

TRsao 
DESCRIPTION MODEL NO. DESCRIPTION 

S·100 BASED 
COMPUTERS 

MODEL NO. 

4101C 
8212C 
5212C 

DESCRIPTION 

SMOO in cabinet w/power 
Two SA801 in cabinet w/power 
Two SA851 in cabinet w/power 

GENERAL 
MODEL NO. DESCRIPTION 

8212 Two SA8 01 in cabinet 
8212C Two SA801 in cabinet w/power 
5212 Two SA851 in cabinet 
5212C Two SA851 in cabinet w/power 

JR MODEL NO. 

41 01 C 
81 01C II 
8202C II 
C802 
C805 

SM 00 in cabinet w/power 
One SA800 in cabinet w/power lor Mod. II 
Two SA8 DD in cabinet w/power for Mod. II 
Cable for Mod. II 

C808 
LX80 
RS232 
16K 
VTOS 

Cable for TRS80 Eight·inch Floppy 
Double·density expansion interlace 
Dual Serial Port Option 

INVENTORY CO., 
Cable for TRS80 Minifloppy 

348 BYTE January 1981 
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4.0 Disk Operating System 
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apple II 
is here 
Call today and be the 
fi rst to have the most 
powerfu I professional 
computer in its class I 

apple II & 
II plus 

Call for latest price on: 

CBM 8000 

Business computer 
CBM 2001 
PET 
CBM 2022 
Printer 
CBM 2023 
Pr inter 

t=;;;;;;;;;;;;;;;;~~ CBM2040 
I' Dual Drive 

CBM Modem 
(300 Band) 
CBM Voice 
Synthesizer 

Floppy Disk 
CBM 8050 
Dual Drive 
Floppy Disk 

cromemco system three 

A professional microcomputer with 
tremendous expandable memory. 
Call Now 
Also Z-2H Hard Disk and Z2 Com­
puter System . We carryall acces­
sories, hardware and software. 

monitors 
9" Black and white. Only $185. 
Also available in Sanyo 

CALL us TOLL FREE 
FOR NEW CATALOG 
OF ACCESSORIES & 
SOFTWARE 800·421-0347 

12" Black and white. 
15" Black and white. 

ATARI" 400 
Personal computer. Come with computer 
console, basic language cartridge, power 
supply, TV modulator, books. and manuals. 
Only $498. 

aatoaor i ....... . .... ...... ~ .. ! ....... h~ ~i ~ ~ 
I"" \"\\\~ . ...,-. - I~ 

~ C @ t\1" I ~~\\ 

f -~~ 
Everything that 400 has plus Basic 
Language Cart ri dge. 16K memory (ex­
pandab le to 48K). Only $798. 

~ Bonus 8K Memory Module good till 
«~ 12/31 /80. 

Atarl Program Recorder. Only $68.95 
Atari Expansion Memory. 8K $89.95 

16K 59. 

apple 1/ 
inventory control system 
The first truly professional system 
that can tackle up to 8,100 items, 
transaction register/ audit trail , in­
ventory status report, re-order 
report , keeps track of purchase 
orders automatically, will handle 
multiple departments or divisions, 
fast data retrieval. Minimum hard­
ware requirements: Apple II Plus 
with 48K, one disk drive and 80 
column printer. Available also for 
the new DOS 3.3. 

8" (Box of 10) 
374 0/ 1 sg l s id e/ sg l density 

. $4.50 ea. 
3740/ 10 sgl sidel dbl den 

$6.95 ea. 
5" (Box of 5) 
10411 soft sector . . 
107/ 1 10 secto rs , 
105/ 1 16 sectors $4.50 ea. 

Micromodem 100 Call. 
Micromodem " Only $329. 

Prices subject to change w~hout noltce 

Please allow 2 weeks for cashiers 

checks and 4 weeks fOf personal 

10 clear Add 2% fOf shipping and 

h8ndhng Cal reSidents plertse add 

6% sales tax Sorry. no COD 

U.S. and International dealer 
Inquiries Invi ted. 
COPYlight 1980 MIC RO BUSiness World 

TRS-80* 
All TRS-80 Compatible Hardware 
and Software. Call us and tell us what 
you need! 

print wheels and thimbles 
Huge selection for Qume, 
NEC. Plastic or metal. 
Call 1-800-421-0347 . 

apple cards 
Hi-Speed Serial Interface Call 
Communications Interface Call 
Parallel Printer Interface Call 
Centronics Printer Interface Call 
Hobby/Prototype Call 
Integer Basic Firmware Call 
Applesoft Firmware Call 

NEe 
Spinwriter 

Letter quality speed printer, bi­
directional, high resolution plot­
ting, graphics. 
RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 

Paper Tiger (1 P440) $949. 
With Graphics 
Anadex DP9500 11449. 
DP8000 $849. 
Epson MX 80 $645. 

$795 

FREE CATALOG Circle 270 on Inquiry card . 
Get our free computer hardware. so ft­
ware, supply and accessory ca talog. We 
carry most everything for Apple. TRS 80. 
Vector. A tari. 
Commodore. 
Cromemco and 
much more. Set of 8 $39.95 

In California Call (213) 371-1660 

MICRO 
BUSINESS WORLO™ 
15818 Hawthorne Blvd., 
Lawndale, CA 90260 



Circle 271 on Inquiry card. 

~ ::I CALIFORNIA COMPUTER SYSTEMS 

32K RAM BOARD A& T. 
450 NSEC .......... $579.95, 200 NSEC ....... .. $62!:l.95 
16K RAM A&T. 
450 NSEC ........ $255.95, 200 NSEC .... . $285.95 
64K DYNAMIC A& T. 
200 NSEC .............. ... ........ ...... . 
Z80 PROCESSOR A& T . .. .. .. .. 
DISC CONTROLLER 

.. $579.95 
... .......... $259.00 

.............. $339.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490 . Kit .............. .. ................ .. ... $275.00 

ARITHMETIC PROCESSOR FOR APPLE 7811A. 
Kit ..... $325.95 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. Kit ...... $89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. Kit ....... .... ....... .. .. $89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

SSi» 
PB-l 2708 & 2716 Programming Board with pro­
vis ions for 4K or aK EPROM. No external supplies 
required . Textool sockets. KiL ... .... ............ $143.00 

CB-1A 8080 Processor Board . 2K of PROM 256 
BYTE RAM power on l rest Vector Jump Parallel 
port with status. Kit .... $ 146.00 PCBD ...... $31 .95 

VB-3 BOx24 VIDEO BOARD. Graphics included. 
4MHZ ............. .. ... ............. ..... $379.95 

10-4 Two serial 110 ports with full handshaking 
20/60 ma current loop : Two parallel 110 ports . 
Kit.. . .. ...... $168.00 PCBD ..... $31 .95 

VB-IC 64 x 16 video board, upper lower case Greek 
composite and parallel video with software, S-100. 
Kit .................. ... $143.00 

CB-2 Z80 CPU BOARD. Kit .. .......... ........ .. $199.95 

AIO APPLE SERIAL/PARALLEL .... . $144.95 

ALL OTHER SSM PRODUCTS AVAILABLE 

! wmC);nc. WAMECO INC. 

MEM-3 32K STATIC RAM 2114 24 bit 
addressing .................... ......... .. ........... ............ $32.95 
FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & a" drives up to 8 drives, 
on board PROM with power boot up, will operate 
with CPM'M (not included). PCBD ...... ........ $43.95 

FPB-l Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCBD ..... ...... $4B.50 

QM-12 MOTHER BOARD, 13 slot, terminated, S-100 
board only .. .. ........ ... .... ..... $39.95 

CPU-l a080A Processor board S-100 wi th 8 level 
vector interrupt. PCBD .......... $2B .95 

RTC-l Realtime clock board . Two independent in­
terrupts. Software programmable. PCBD ..... .. $25 .95 

EPM-2 2708 /27 16 16K/ 32K EPROM CARD. 
PCBD . ................. .. .. .. ...... $2B.95 

QM-9 MOTHER BOARD. Short Version of QM-12. 
9 Slots. PCBD . .. ..... $33.95 

MEM-2 16K x 8 Fully Buffered 2114 Board . 
PCBD ... ....... $2BB5 

PTB-l POWER SUPPLY AND TERMINATOR BOARD. 
PCBD ... ............. ........ .. . . ... $2B.95 
IOB-1 SERIAL AND PARALLEL INTERFACE. 
2 parallel , one serial and cassette. 
PCBD ....... .. $2B .95 

2708 $7.50 2114L 450 NSEC ...... $4.99 
2716 .............. $25.95 2114L 200 NSEC ...... $5.99 

(415) 726-7593 
P. O. Box 955 • EI Granada, CA 94018 

Please send for IC, Xistor and Computer paris list 

JAN. SPECIAL SALE 
ON PREPAID ORDERS 

(Cha rge ca rds not included on this offer) 

WAMECO PCBD SALE. 
MEM-2 EPM-2 ... ...... .. .. . .. .. . $25.95 
IOB-1, CPU-1 ...... $24.95 
PTB-1, RTC-1 . $22.95 
QMB-12 ..... $32.95 QMB-9 . $29.95 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS " 7 16K ram 
with L2114 450 NSEC .. $229.95 
MEM-2 with MIKOS " 13 16K ram 
with L2114 200 NSEC ........ ........... $249.95 

CPU-l with MIKUS ~ 2 8080A CPU ...... $99 .95 
QM-12 with MIKOS "4 13 slot mother 
board . $11 0.95 
RTC-l with MIKOS " 5 real time clock ..... . $65 .95 
EMP-l with MIKOS #10 4K 1702 l.ass 
EPROMS .... $ 49.95 
EPM-2 with MIKOS #11 16-32K EPROMS 
less EPROMS ........ $65.95 
QM-9 wi th MIKOS 1: 12 9 slot mother 
board .......... .... ...... ... .. .......... $99 .95 
FPB-1 with MIKOS #14 all parts 
for front panel ....... $144.95 
MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE AL L PARTS L ISTED AS REOUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK· 
ETS INCLUDED. 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE S50.00 WORTH OF LS TIL AN D GET 
10% CREDIT TOWARD ADDITIONAL PU RC HASES. 
PREPAID ORDERS ONL Y. 

VISA or MASTERCHARGE. Send accou nt number, interbank num· 
ber, expiration date and sign your order. Approx. postage will 
be added . Check or money order will be sent post paid in U.S. 
If you are not a regu lar custome r, please use charge, ca shier 's 
check or pos tal money order. Otherwise there will be a two­
week delay for checks to clear. Calif. residents add 6% tax. 
Money back 30-day guaran tee. We can not accept returned IC 's 
that have been soldered to . Pri ces subject to change without 
no tice. $10 minimum order. $1.50 service charge on orders 

less than $10.00. 

f'!jlwli~jd Osci II oscopes 2 YEAR WARRANTY 

20 MHz, TRIGGERED 
• Single trace. automatic trigger lor 
highly stable. bright display. 
• 17.5nSec rise lime . • 10mVlcm to 
20V/cm Vertical Sensitivity; 11 steps. 

20 MHz, DUAL TRACE 
• Add. subtract modes on CH-1 & CH-2 
facilitate easy checkout lor simultaneous 
pulses. signal levels . distortion & noise 
cancelling. 

Probes included on all scopes 

30 MHz, VARIABLE DELA YEO 
SWEEP, DUAL TRACE 
• Built in variable delay circuitry-
1,.tSec to 5 Sec . • 5mVlDiv. Vertical 
Sensi tivity. 

35 MHz, 
FIXEO DELAY, DUAL TRACE 
• Dual trace, 35 MHz bandwidth. 
• 5mV/cm Vertical Sensitivity . • 10.0 ns 

COLOR BAR GENERATORS, BRIDGES, TESTERS. 
NTSC Color Bar Pattern 
Generator~:!!.!II.~" 

Completely Portable, Battery 
Operated TV Color Analyzer 

Transistorized LCR Bridge FM Multiplex Stereo 

Model ~\ " LCG- \~~~ •. ' 
396 I ~ ~ ! _ - _!.G ,)r 
• NTSCcolorba.s I " ~ .. . jt • . :: • I 

• P'ov'deslu 'l · r,elaorIOW.nse.t'on. gluson·oll conIfOlol 
c llfGrll.and'um.nance 

• Be!le. c h eck,ngandadJusl,ngoJpu"Iyanawfl, letlalancc 
... ,a,ea tllue. g.een wl>,Ie,asters 

• DOlsanos'''glcc'ossbarsIOfco''vergence raSle .anda ll 
oifle.altg ... nent'eQu"eme"IS 

• 7511 V'deOI I VoIlt, . edl lInaRF OUIIlUl lOf TV and 
VTReQu,pmc,,1 

• Eouatol '''Ollulsellflasl!lockf!dIOCOIOr$ub·car''e' 

Model 
LCG-
397 

. RF . IF . comllos ,lelf,a&oouIPuIS 

. 0·100' . .... " able colo. burS llOf easy cflroma 
se,y,ce 

• 18 convergll"cepaUer"s- lO ba,gale-d . 30a • 
gale-da"ara,ntlowpalll!,nS 

• 3 aol paUe.ns. '2 c'Ost~a lc fl patte."s 
• 3verr,cal h"es ana 3 flOfllonlal ""el plus 

gray scale 
• OsC.1I0SCOpeI"ggeroutpvls 
. 8allerYOPtl,l leO ""a"da.(I "C · celis \ 5Veatll 

• 191(""'11)tI(lI."Olno' • ~ H' .ccur.c¥ 
• '':HZ'"doos'gnol • 1· • • "u,.c~ 

• RotaaOU1Slf"""Ole""II>Du,ll · ,,,1 0'· O'o'efJ""Qe 

• LOlls FaCIOt scaletDI 
.~= ... '.., .... rl>ll' fl1K"'l.SC"' .*,1<." 

• Operaleso" I 9Vtlalle' Yor 1IlrOUQI>tlu.I! ·,"AC aaaOle • · E ••• '''.I_ ...... '_COI>&".., .. 
· S.~IIII ..... e-."''''' .... 

Order with Confidence and get the Fordham Advantage! 
Call f~r TOLL FREE FORDHAM ~~-.. Master Charge our prlcesy~>:" • BankAmericard 

(800) 645-9518 . , 1: "'\ : ~'~~~; g~~r 
· in N.Y. State call (516) 752·0050 855 Conklin SI. Farmingdale, N.Y. 11735 1. , COD's extra 
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JBE A-D & D-A Converter can be used 
with any system having parallel ports 
• Interfaces with JBE Parallel I/O Card 
• D-A conversion time - 5 jJ.s • A-D 
convers ion time - 20 jJ.s • Uses JBE 
5V power supply • Parallel inputs & 
outputs include 8 data bits, strobe 
lines & latches • Analog inputs & out· 
puts are medium impedance 0 to 5 volt 
range. 

79-287 
Bare Board $29.95 

ASSM. $79.95 
Kit $59.95 

,i""~='":'g: ';':' .- .:'.~:::~ 

U"n~qi ~~:::§:~B: -.J 
JBE is announcing a single board • Interfaces printers, synthesizers, 
dedicated computer designed for con· keyboards, JBE A-D & D-A Converter & 
trol functions. It features: • A Z80 Solid State Switches. Has handshak· 
Microprocessor software compatible ing logic, two 6522 VIAs & a 74LS74 for 
with the Z80, 8080 & 8085 timing . Inputs & outputs are TIL com-
Microprocessors • Uses a Z80 P!O chip patible. 
for I/O which has 2 independen!t 8 bit 79·295 ASSM. $69.95 
bidirectional peripheral interface ports Bare Board $22.95 Kit $59.95 
with handshake & data transfer control 1----::------,..----::-::-::-=::----1 
• Uses one 2716 EPROM (2K) & two 2114 
RA M memories (1 K) • Si ng Ie 5V power I-r-=:.....:..:::......::=.,:..:i=-=Jc:.:B'-E.:......:..2:..:7=-16=.:.Ec:.:P-"R.::0.c.:Mc.::..::..::::..:P-"ro-_--1 

supply at 300MA req. • Clock frequency =" c::::;;;;: grammer was designed 
is 2MHz, RC controlled • Board comes =J., OC:= ••• I'I· ' to program 5V 2716 
with complete doc. • 50 pin connector is 
included .2716 EPROM available fI1IID EPROMS· It can also 

I----"=-'=--'-'-'~~=-""-"~c:.-=--=-.:..=::.::...:.--t separately. '0 lifO-$, read 2716s. It interfaces 
-=0 0' to the Apple II using 

80-280 ASSM . $129.95 D~~ JBE Parallel I/O Card & 
Bare Board $29.95 Kit $119.95 1_ " "" mll' I four ribbon cable con-

nectors ·:An LED indicates when 
power is being applied to the EPROM 
• A textool zero insertion force socket 
is used for the EPROM • Comes with 
complete doc. for writing and reading 
in the Apple II or Apple 11+ • Cables 
available separately. 

80-244 ASSM . $49.95 
Bare Board $24.95 Kit $39.95 

This control computer has: • 1024 
bytes RAM (two 2114s) • 2048 bytes 
EPROM (2716) • Uses one 6522 VIA 
(comp. doc. incl.)· Interfaces with JBE 
Solid State Switches & A·D & D·A Con­
verter • Uses JBE 5V power supply 
• 2716 EPROM available separately 
(2716 can be programmed with an 
Apple II & JBE EPROM Programmer & 
Parallel Interface) • 50 pin connector 
included in kit & assm. 

J BE Dimmer Control features: • 4 1----=.:..:.:..=~..::..::....:..:.c:.=-"'------1 
channels. 256 brightness levels • On· . APPLE" EXTENDER BOARD 
board power supply • Four , 8 bit 3%" x 2%". Price includes 50 pin 

80-153 ASSM. $110.95 parallel Input ports • Interfaces with Apple Connector. 
JBE Solid State Switch & Apple II 80·143 $12.95 Bare Board $24.95 Kit $ 89.95 
Parallel Interface. 80853 CHIP SYSTEM 

1--=-='-==--=-"-'--''-'------''----....:.....;---1 80·146 ASSM . $89.95 
Kit $79.95 

Your computer can control power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 
amps at 120VAC). Input 3 to 15VDC 
• 2·14MA TTL compatible. Isolation 
- 1500V· Non zero crossing • Comes 
in 1 or 4 channel version • Includes 
doc. for interfacing with Dimmer Con· 
trol . 
79-282·1 
Bare Board $6.95 
79·282-4 
Bare Board $24.95 

ASSM . $13.95 
Kit $10.95 

ASSM . $49.95 
Kit $39.95 

Bare Bflard $25.95 

• Use wall transformers for safety 
• Protected against short circuit and 
thermal breakdown. 

5 VOLT POWER SUPPLY 
Rated at 5V 500MA • Operates JBE A-D 
& D-A Converter, Z80 & 6502 Microcom­
puters, 8085 & 8088 Microcomputers. 
80-160 ASSM. $20.95 
Bare Board $8.95 Kit $16.95 

± 12 VOLT POWER SUPPLY 
Rated at ± 12V 120MA· Can be used as 
a single 24V power supply • Ideall y 
suited to OP-AMP experiments. 
80-161 ASSM . $22.95 

1--------"--------'-----1 Bare Board $8.95 Kit $18.95 

80·144 
Bare Board $25.95 

ASSM. $49.95 
Kit $42.95 

• Has run·stop, single 
step switch • Has 16 
address LEDs, 8 data 
LEDs & 1 RDY LED 
• All lines are buf· 
fered . 

6502 
6522 
Z80 
Z80 PIO 
27165V 

$9.95 
$9.95 
$9.95 
$9.95 

$19.95 

State·of·the·art system using an 8085, 
8156 & either an 8355 or 8755 
• Instruction set 100% upward com­
patible with 8080A. 
Bare Board $24.95 

8088 5 CHIP SYSTEM 
An 8086 family microcomputer system 
using an 8088 CPU, 8284, 8155, 8755A 
& an 8185 . 
Bare Board $29.95 

CRT CONTROLLER 
This intelligent CRT Controller is 
based on an 8085A Microprocessor & 
an 8275 Integrated CRT Controller. It 
features: • 25 lines, 80 characters/line 
• 5x7 dot matri x • Upper case only 
• Two 2716s • Serial Interface RS232 
& TIL • Baud rates of 110, 150, 300, 
600 , 1200, 2400, 4800 & 9600 
• Keyboard scanning system· Req 's. 
unencoded keyboard • Uses + 5V & 
± 12V power supplies . 
Bare Board $39.95 

50 pin connector 
STD. Dip Jumpers 
16 Pin , 2 ft. 

$5.95 

$4.25 

JOHN BELL ENGINEERING 
ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 

DEPT. 4 • REDWOOD CITY, CA • ADD 6 % SALES TAX IN CALIFORNIA. ADD 5% SHIPPING & HANDLING 

367·1137 
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Circle 274 on inquiry card . 

- /£ ® 

Yes! We supply INI~AI products ... 
NOTE : " Orig inal " IMSAI parts were purchased at the cl os ing business sale of IMSAI Manufacturing Co rp . 

WW Components also di stribu tes S-100 bu ss IMSAI compatibl e parts and boards . As supplies of " original" 
parts are ex hausted, WW rese rves t he r igh t to supp ly equivalent compatibl e parts not made by I MSAI . All 
items listed as "Asse mbled & T ested" have been assem b led by WW Components and carry a 1 yea r wa rranty . 

1-8080 S-100 
ENCLOSURE 
Sheet Metal Kit 

MPU-B SBC 
8085 CPU 

PS-28D 
Power Supply 

TH E 0 R I GI NA L IMSAI: Mainframe with blue cover, cardguides and hardware 
spaced for PS-2S0 Power Supply, up to 22 slot motherboard. 
Kit of al/ metal parts and hardware wi docs $95 .00 
Thinker Toys WunderBuss20 for above wl o conn. $79.00 

Complete SOS5 based CPU including: serial RS-232 port, parallel I/O port 
3 MHz operation, 256 bytes memory, ROM monitor, 3 timers, and more. 

Assembled & Tested $250.00 
Mounts in the I-SOSO enclosure, supplies +SV @ 2SA, +/- 16V @ 3A, kit includes 
board, transformer, documentation, and all components. 

"1::l Parts Kit: KIT $95.50 
<I> 

~ 1-8015 Complete 
~ System w/MPU-B 

~ 
The complete SOS5 system, includes MPU-B, RAM III, 10 slot terminated mother­
board, PS-2S0, and jump start front p~ne!. A complete 64K system! 

Assembled & Tested $1250 .00 

~ CP/M ® 2.2 
~ for IMSAI 
Q. 

NOW AVA I LAB LE - CP/M for the I MSAI floppy disk system. Version 2.2 is 
available for the 0 I O-C S" controller. Others on request. Docs. inc!. 

8 " Diskette & Manuals $175_00 

Ask about documentation, repair service, firmware and software for your system. 

~ TERMS: (1) PR EPAI D Send chec k or M .O. f o r merchandi se amount only - we pay the shipping. 
~ (2) UPS COD or ban kcard orders by phone or mail - shipping charges added . 

California Residen ts add 6 .5% Sales Tax. 

WAMECO 
THE COMPLETE PC BOARD HOUSE 

EVERYTHING FOR THE S-100 BUSS 

MEM-3, 32K STATIC RAM BOARD 

* 32K of 2114's * Bi-directional capability on data lines. 
(Board may be used as upper or lower 8 bits 
on a 16 bit bi-directional buss.) * Full 24 line address decoding. 

(Or bank select like the MEM-2) 

* Expandable in 1 K increments. 
(Board disabled for unloaded RAM) 

* Addressable in 8K boundary within the 64K 
boundary selected. 

* Kits less RAM . .. ........ .. . .. $112.95. 
With 211 4L-4 ...... .. . . . . . ... $475.95. 
With 2114L-2 . . .. ... . .. . ..... . $549.95. 
Bare board . ... . ...... . .... . $ 35 .95. 
Available mid January. 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
Z-80 CPU BOARD WITH ROM, 8 PARALLEL PORT I/O BOARD. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WE EK DELAYS REQUIRED FOR OTHERS. 

( wml'/;nc. 
WAMECO, INC., P. O. BOX 877 • 455 PLAZA ALHAM BRA • EL GRANADA, CA 94018 • (415) 726-6378 
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SAVE 
ON 

Modell 
'-'-- " - .. 

-
~ from 

Pan American 
Electronics, Inc. 

We Have 
DISCOUNTS 
FREE SHIPPING 
and a 
TOLL FREE ORDER NUMBER 
800/531·7466 
Texas and Principle Number 512/581-2765 
Telex Number 767339 
Department B 
1117 Conway 
Mission, Texas 78572 

[III VISA 

Circle 276 on Inquiry card . 

A ftadl8/haek 
AUTHO R I Z E D S ALES CEN TER 

I 
i 
1 ' .• 

Model III 
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MICRO COMPEQUIP DISCOUNTS & DEALER OVERSTOCKS 

Sell For 

A.I. CybernelLcs Speechboard 260.00 
Anadex 40 C o lumn Printer 64 1.00 

8K Memory Boa rd Assembled 211.00 
C raig M-IOa Transla ter 122 .00 
DaJen Cassette Inte rface 121 .00 
DaJen Ca ssette In te rface 88 .00 
Dynaby te 16K Dyna miC Ram 229.00 
Dynaby te Naked Termmai 245 .00 
RCA Stud io II Video Game W/ca rtridges 110 .00 
Digital Systems Disk Contro l Card 399.00 
DIgItal Sys tems Dual 8" Single Density 2293 .00 
Dulronics Poly 2 -80 Upgrade Kit 123 .00 
Dutronics Imsai 2-80 Upgrade Kit 116.00 
Eclecl lc Corp . Superchip lor Apple II 75 .00 
Fldeh ty Electronics Ltd . 

Levell C hess Challenger 120.00 
Le vel 3 Chess Challenge r 170.00 
Level 4 Checker Challenger 100.00 
Level 2 Checker Challenger 40 .00 

George Risk Inc. Pel Ke yboa rd 176 .00 
Heu rl sllcs Speech lab S · 100 Assembled 194 .00 
Heu rl sll cs Speechlab S· 100 Kit 162. 00 

CPU Boa rd 125.00 
2-510 316.00 

lea rn MIc ro Peripherals 5" Disk Drive 821.00 
In lertec Data Intertube Te rmina l 654 .00 
Kent Moore 8K RAM 450NS 148 .00 
Kenl Moore Alpha Disp la y Mod ule 80.25 
Mou nta in Hardwa re 

AC Control Apple 132 .00 
AC Remote 95.00 
S-1 00 AC C o ntrol Kit 104 .00 
AC Remote Kit 67 .00 
AC Con trol- Apple Kit 104.00 

PHONE ORDERS: 
(301) 261-1859 

List Price 

380 .00 
855.00 
282.00 
199.95 
165 .00 
120.00 
485.00 
350.00 
110 .00 
600.00 

2732 .00 
169.95 
159.95 
95.00 

75.00 
175.00 
115 .00 
40.00 

250.00 
299.00 
224.95 
175 .00 
395 .00 

1095.00 
874. 00 
197 .50 
107.00 

189.00 
149.00 
149.00 
99 .00 

145 .00 

Mic roma tion Dual Memorex 8" disk drive 1467.00 
Mic romalion Dual Dens it y disk contro ller Card 310.00 
MS Corp . Apple PR-40 Inte rlace 87.00 
Natio na l Mull ipJu Digital Casselle Recorder 150.00 
Novalion 1200 Baud Modem (4202T) 274 .00 
Oliver Audio Paper Tape Reader 81.00 
Pic kels & Trout TV Mod Kit lo r Hitachi 15.00 
Polymorphic Systems 

BK Assembled 289.00 
Fan Mod . Kit 26.00 
8K Memory Boa rd 225.00 
Poly KBD 169.00 
8813 2880.00 
Sys tem 0 378 .00 
S8-Syste m 2 529.00 
System 12 Kit 846.00 
Syslem 6 LJ34 .00 
Video Card 210.00 

Processor Tech 
Culs BD Assemb led 139.00 
C uts BD Kit 77.00 
Parasol 100 .00 
8K DynamIC Ram 175.00 
16K DynamIC Ram 300.00 
64K Dyna mic Ram 878.00 
Exte nded Basic Casselle 21.00 
SOL 20 WIO Memo<y 1270.00 
Sys te m II Kil 1262 .00 
Panason lc Monllo r 143.00 

Radio Shack TRS·80 Disk Drive 399.00 
TRS·80 16K Computer 479.00 
TRS-80 Ex pansion Interlace 239 .00 

SO Sales 32K Dynamic Ram Board Kit 332.00 
Solid Stale Music 16K Slatlc Ram Board Assem 330.00 
Solid Stale Music 16K Sia liC Ram Board Kit 300.00 

MICRO COMPEQUIP 
PO BOX 195 
CROWNSVILLE, MD 21032 

1990.00 
500.00 

87 .00 
200 .00 
375.00 

95.00 
20.00 

385.00 
35.00 

300.00 
225 .00 

3250.00 
525.00 
735.00 

11 28.00 
1575.00 
280.00 

199 .00 
110 .00 
100.00 
250 .00 
429 .00 

1350 .00 
45 .00 

1895 .00 
1905 .00 
210 .00 
499.00 
599 .00 
299.00 
475.00 
579 .00 
325 .00 

Circle 277 on inquiry card. 

Southwest Tec hn ica l (SWTPe) 
MF -68 Dual 5" Floppy 796.00 995.00 
AC-30 Casset te Kit 63 .00 79 .50 
Slide Conlrols 29 .00 35 .95 
Joystick K it 30.00 39.95 
PR-40 Prin ter Assembled 187.00 250.00 
Power Suppi)' For CT·G 12.00 15.50 
8K Ram 200.00 250.00 
2K Ram Expansion 28.00 35.00 
8K Ra m Kil 187 .00 250.00 
6800/2 Assemb led 341.00 455.00 
6800/2 System 351.00 439.00 
Graphics Te rm inal 79 .00 98.50 

Tec hnica l Desig n Labs (TDL-Xitan) 
I/O bo.,d . 5MB-II 257.00 395.00 
32L Se ries K Memory Board 559 .00 799 .00 
Fo rlran IV Ser.37 279 .00 349.00 
Fe rtran IV Ser.41 279.00 349.00 
Xilan Alpha 1.5 823 .00 1138 .00 
Xilan Al pha 1 576 .00 769.00 
Xilan Alpha 3 854 .00 1181.00 
Xilan Alpha 1.5 571.00 868.00 
Video Board 277 .00 369.00 

Tarbell Elec tronics 
Casselle Inte rlace Kit 90.00 120.00 
Spooler Software 8" diskette 35.00 50.00 

Technlco 
Super Slarter Assembled 293 .00 300 .00 
Super Sla rte r Kil 199.00 299 .00 

Trace Elec . 32K RAM Board Assem 599.00 999.00 

ALL ITEMS SOLD AS IS 
SHIPPED UPS OR US MAIL 
NO RETURNS / NO REPAIRS 

VISA / MC / NAC 
CHECKS ACCEPTED 

Dual Trace Oscilloscope 
--=---., HITACHI 30 MHz 

8080A 
:~~~~SSOR $5 95 

2708 POWER SUPPLY 

I;)j
VOlt 3 Amp 

- APS 5-3 • TV sync·separa t er circui t 

• Hi g h -sens iti vity 1 m V/ div 
(5MH z) 

• Sweep-t ime magnifier 
(10 times ) 

I • Z -ax is input (Intensi t y 
m odulation) 

• Sig n a l de lay line 

$945.00 

2114L 
(450 nS) 

4116 
(200 nS) 

CRT 
CONTROLLER 
5037P $3 5 00 

25 UP 525.00 100 UI' $19.00 

SO SYSTEMS Low Cost EPROM Erasing Lamps 

Z-80 STARTER 
SYSTEM 

The zao Starter Kit by SO Systems 
uses the powe rful zao microprocos­

sor 8S th e hea rt a ft h a complete mic ro-

computer o n a s ingle b oa r d . l oar n n • SIMPlE TO USE 

step-by-st ep introduction to m icro· • SAFETY INTERLOCK 

co mputers with a keyboard and display. audio cassette inter- • ERASES 4 CHIPS IN tESS 
face, PROM programmer, w ire-wra p expansion a rea, 4· THAN 20 MINUTE S 

• tUCilllNTENSITY BW LAMP 
• TUBE RATED AT 5000 HOURS 
• ERASES 8 CHIPS IN LESS 

c ha nn el Counter Ti mer and on Board RAM a nd PROM . lNS·IE . . S85.00 

Complete Opperatio n and In stru ction Manu a l includod . ZBU G r.=-'-p--L--E--S-S-'-E-Y-'-= 
Monitor in ROM. ., 

27004 kit . . .. $340 38007 o •• om/ T .. $450 

BOARD 
.-;~ Polyester 

Capacitors 

• UNMATCHED INTENSITY AT 
254 nm 

• TUBE RATED IN EXCESS Of 
10.000 HOURS 

• ERASES 16 CHIPS IN lESS 
TH AN 1 MINUTES 

S-52T . 5355.00 

923101 .. S 79 .95 

923102 . 124 .95 

923103 .. 124.95 

EPROM 

2716 
EPROM $1199 

(5 Volt) 

t" 19 $4250 
..... ' . . J... 10 up $40 65 

, . 25 up . 538.85 

* 160/0 * 
DISCOUNT 

COUPON 
Bring this 4 '0, " "0:\ into one of our stores or 

ma il to our Mail Order address shown below and 

rece ive a IIi%. U'S. ' O' ·~T 
on pu rchases from this Ad of $100.00 or more. 

OH.'r Il XI"lIlI':S 0 ... 1111111111'," :11 _ 11111 I 

NAME . 

ADDRESS .. 

CITY. . STATE . 

ZIP . . PHONE NO .. SINGLE 
SBC-100 BOARD 

COMPUTER KIT 

27003 kit .. .. .... $295 

PROM-100 KIT 

PROM Programmer 

27014 kit .. . . . .... $200 
~

Melou;zed 

. Series 160 r~~~:!~~[=~~~=i~ . ... : ~. _ - M INIBOX 32K 
,:_,..."t"~ S AMP LER I 0:;]1 II~~~~~~~~~~~~~~~~~~~~~~~ ~ S26.00 ,!o.>:.:.: ':3:':;;-:1' \).)t'l P art ;; ~~1;00-2 J..: 

Coupons accepled onJy wi th full name and address filJed in. 

I-----------\r----------II--~S=D:--:S=y-s-:t-e:...m....:..s...:....'--i SORCERER COMPUTER ...... 'OU" ~ ~ 
VERSAFLOPPY I VDB-8024 EXPANDO RAM t~!~:!R~~O ~8030- l !'!. ~~M~- Ch~t-Z:'!~~ &.. DD:~ \.5J SotHI check or Money Order to: P.O. 80. 220aV. CulvlI Ci ty CA 90230. 

FLEXI BLE DISK VIDEO ~~,o·s~f~:~:~iS:.~;~ul~~~./:£~;: C"~;"'~~:.!; Add 52 .00 10 ~:~~~I;~SII:=~d:~~S haa~~ I~~. ~~es~e~a~·h~~~r:~; v~;:~~e~~~~~: 
DRIVE Controller DISPLAY BOARD Please Inc lude youl charge cald number. 

27002 assem/ T ... $250 38013 assem/ T ... 5470 
3 8005 o •• em/ T ... $335 
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NEW LOW Interba nk number and ellp "(ltlon dllte. PHONE ORO ERS : (213) 64 1·40 64 

PRICE 

$239.00 

MAil ORDER 
P.o . Bow 2208 Y 

c:...lverCIly.CA90230 
(213J 6. ' -.064 

TUCSON 

PORTLANO 
11 1~ N. E. 81"" Av • . 
P0 l1l ln ... OJllln10 

(503175.·55., 

HOUSTON 

SANTA ANA 
Iloo ('E",,,,,., Aye 

5o" , oA"o. CAII2705 
111415n·8.,. 

ATLANTA 

CULVER CITY 
11080) .... " 0 .. "' ... 

CvIV.' C, '~ . C A !lOllO 
121 31390.3595 

SUNNYVALE 
45 18 E . 8,01"woV 1649 Rlchmon.. l J30P,.amo",Rd.N. L lO!!. I (I Com, no Au' 
Tuc.on . AZ 8571 I "ou ,,"n. TlC 77098 A"o"". 0'" 30305 S ..... nyv .. , • . CA 114081 

'6021 88' ·2348 /7131529·3489 ' . 041211' .7100 1408124]"'111 

Circle 278 on inquiry card. 



There's two things you 
can't afford to waste. 

These days, everyone is more conscious of the need to conserve time and money. That's 
why mail order shopping just naturally makes good sense. 

At Hobbyworld Electronics, the number one name in mail order electronics, we're proud 
to offer the widest selection of computer systems, software, and electronic components. 
Fast service, fair prices, and our exclusive 120 day warranty are your assurance of 
satisfaction ~very time you order. 

So give us a call, or write for your FREE Hobbyworld catalogue TODAY, because your 
time and money are too important to waste. 

HOBBYWORLD® 
ELECTRONICS, INC. 

Notice Our Difference 
----------------------------, 

19511 Business Center Drive 
Northridge, California 91324 

In United States: (800) 423-5387 
In California: (800) 382-3651 and 

Local/Outside U.S.A. (213) 886-9200 
Circle 279 on Inquiry card. 

FREE Hobbyworld Catalogue 

Name __________ ~--------------

Address ______________________ __ 

City ________________________ __ 

I 
I 
I 
I 
I 
I 
I , , 
I 
I , 

State Zip · I 
Dept. Bl I 

----------------------------~ 
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Circle 280 on inquiry card. 

BECKIAN ENTERPRISES ALL PRIME QUALITY - NEW PARTS ONLY 
SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: SIE Solder Eye. SIT Sold Tail: WIW Wire Wrap. 

PART # DESCRIPTION. Row Sp. 1-9pc. 10·24pc •. 25p ... Up. I .158 " CONTACT CUTER CONNECTORS. '0' TYPE SUBMINIATURE CONNECTORS. 
BRAND: TEXAS INST. PART # DESCRIPTION. Row Sp. 1·9pc. 10·24pc •. 25pc •. Up. 

QUANTITY 4070 5011 DO ImllilCrom. .250 n .95 ••. t3.55... n .15 ... 15105 8112 SIE PETINSC .140 11.80 11.85 11 .45 
4090 5011 DO Im •• i W/W . 250 4.30 ••. 3.B5... 3.45 ••. 15110 8112 SIT PETIMSC .140 1.85 1.85 1.50 PART NUMBER DESCRIPTION. 1·9p ... 10·24pc •. 25·99pc •. 
BRAND: SULLINS: U.L R.g. 15137 8112 SIT PETINSC .200 1.80 1.54 1.45 DE 9P M.I. 11 .80 ••. 11.40 ••. 11.30 ••. 
129B85 501100 Sold.r Ey. .140 8.BO ... 8.10 ••. 5.450 •. 15175 81· SIE Sgl. liow .. 1.70 1.50 1.30 DE 9S Femele 2.25 ••. 2.00 ••. 1.90 ••. 
129B70 501100 SIT Imlli .250 4.50 ••. 4.10 ••• 3.70 1527D 10120 SIE .140 2.15 1.95 1.70 DE 110983·1 2 pc. Gr.y Hood. 1.50 ••. 1.35 ••. 1.20 ••. 
129B75 501100 W/W Imlli .250 5.25 4.75 4.20 15275 10120 SIT .140 2.00 I.B5 1.80 
1299B5 5011 DO SIT Alt.ir .140 4.95 4.45 3.95 15435 12124 SIE PET .140 2.80 2.35 2.10 DA 15P M.I. 2.35 ••. 2.150 • . 2.000 • . 
129B90 5011 DO SIT Crom.m. .250 4.75 4.25 3.BO 15440 12124 SIT PET .140 2.85 2.40 2.15 DA 15S Femal. 3.25 ••. 3.1000. 2.900 •. 

15445 12124 SIT PET .200 2.75 2.50 2.20 DA 51211 ·1 1. pc. Gr.y Hood 1.40 ••. 1.20 ••• 1.150 •. 
OTHER .125 " CONTACT CTR CONNECTORS: 15506 15130 SIE GRI K.y .140 2.50 2.25 2.00 DA 51228·1 2 pc. BI.ck Hood 2.50 ••. 2.250 • . 2.000 •. 
12305 22144 SIE No E." .140 4.15 3.75 3.35 15510 15130 SIT GRI K.y .140 2.40 2.15 2.95 DA 110983·2 2 pc. Gray Hood 1.80 ••. 1.35 ••• 1.30 ••. 
1275B 38172 SIT .140 5.40 4.B5 4.35 15515 15130 W/W GRI K.y .200 2.80 2.35 2.10 

DB 25P M.I. 2.BO ••. 2.80 ••. 2.400 •. 12790 40lBO W/W .250 8.30 5.85 5.00 15800 lBI38 SIE .140 3.35 3.05 2.70 
15810 18138 SIT .140 3.00 2.70 2.40 DB 25S F.m.l. 3.80 ••. 3.40 ... 3.200 •. 

.100 " CONTACT CTR CONNECTORS: 15815 18138 WIW .200 3.80 3.20 2.90 DB 51212·1 1 pc. Gr.y Hood 1.50 ••. 1.30 •• . 1.1000. 
10048 13128 SIE No E." .140 3.40 3.06 2.15 15700 22144 SIE KIMIVEC .140 2.98 2.90 2.75 DB 51228·1 2 pc. BI.ck Hood 1.90 ••. 1.85 ... 1.450 • . 

10280 25150 SIE TRS BO .140 4.50 4.05 3.80 15705 22144 SIT KIMIVEC .140 3.98 3.30 3.00 DB 110983·3 2 pc. Gr.y Hood 1.75 ••. 1.50 •• . 1.350 •. 

10175 20140 SIE TRS 80 .140 5.B5 5.35 4.75 15710 22144 WIW KIMIVEC .200 3.49 3.20 2.B5 DC 37P M.I. 4.20 ••. 4.00 ••. 3.70 ••. 
10180 20140 W/W TRS BO .200 3.30 3.00 2.15 15B75 25150 SIE .140 4.85 4.20 3.75 DC 37S Femele 8.00 ••. 5.75 ••. 5.50 ••. 
10190 20140 SIT TRS 80 .140 3.20 2.BO 2.55 15880 25150 SIT .140 4.55 4.10 3.85 DC 110963·4 2 pc. Grey Hood 2.25 ••. 2.00 ••. 1.750 •. 
10465 36172 SIE V.ctor .140 6.60 4.90 4.40 15685 25150 WIW .200 4.95 4.35 3.90 
10490 36172 WIE V.ctor .200 5.BO 5.25 4.65 18115 36172 SIE .140 6.50 5.85 5.20 DO SOP M.I. 5.50 ••. 5.100 • . 4.750 •• 
10500 38172 SIT V.ctor .140 5.70 4.20 4.60 18120 38172 SIT .140 6.55 5.90 5.25 00 50S Fem.l. 9.40 ... 6.600 • . 6.000 •. 
10536 40160 SIE PET .140 5.65 5.35 4.75 16125 38172 W/W .200 6.75 8.10 5.40 DO 51218·1 1 pc. Gr.y Hood 2.40 ••. 2.20 ... 2. 000 •. 
10540 40180 W/W PET .200 8.00 5.40 4.60 18145 38172 SIT .200 8.50 5.65 5.20 DO 110963·5 2 pc. Gr.y Hood 2.80 ••. 2.40 ••• 2.100 •. 
10550 40160 SIT PET .140 6.80 5.25 4.65 18235 43168 SIT Mot 8600 .140 8.80 5.95 5.30 . 

0 20418·2 Hardware Set .90 ••. .80 ... .70 ... 10585 43168 SIE COSIELF .140 8.95 8.25 5.55 18240 43188 W/W Mot 8600 .200 7.80 7.05 8.25 
10605 43166 SIT COSIElF .140 8.80 5.95 5.30 182BO 43168 SIT Mot 8800 .200 8.50 5.B5 5.20 11 Hood Setl 

10595 43188 W/W COSIElF .200 8.90 8.20 5.95 18725 43188 SIE Mot 8BOO .140 7.20 8.50 5.75 
10815 431B8 SIT CQSIELF .200 8.80 8.10 5.40 K·I Pol·K.y. .15 .12 .10 

I.C. SOCKETS GOLD. COOLING FANS. 
WIWRAP 3 TURN I.C. SOCKETS TIN. Extra Quil'. 

TERMS: MINIMUM ORDER: $15.00 ADD $1.35 For 
Handling & Shipping. Orders over $30.00 in the U.S.A. 

14 pin 10.40 ... 14 pin 10.15 ••. 1 to 4 116.00 ••. We Pay the Shipping. CALIF. RESIDENTS: Please Add 
18 pin 0.44 ••. 18 pin 0.17 ... 5 to 9 17.00 ••. 6% Sales Tax. 

B08DA PRIME. NOTE: NO C.O.D. OR CREDIT CARD ORDERS WILL BE 
ACCEPTED. 

15.00 ... PHONE: 213-988-6196 BECKIAN ENTERPRISES EIA 6 CONDUCTOR CABLES 8ft. Long. 
CONNECTORS FOR CENTRONICS 700 SERIES. 

CLASS #1 Typ' C.bl ... 
Amph.nol 57·30360 

MAIL ORDERS TO: P.O. BOX #3089 110 4 pc •. IB.OO ... 
1. to 4 pea. 122.00 5 to 9 pc •. 
5 to 9 pc •. 19.00 

64K BYTE EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TR ANSPARENT 
REFR ESH GUARANTEED TO OPERATE IN 
NORTH STAR. CROMEMCO. VECTOR GRAPHI CS . 
SOL , AND OTHER BOBO OR Z·BO BAS ED S100 
SYSTEMS *4MHZ Z·BOWITH NOWAIT STATES. 
* SELECTAB LE AND DESELECT ABLE IN 4K 

INCREMENTS ON 4K ADD RESS BOUNDARIES. 
* LOW POWER-B WATTS MAXIMUM. 
* 200NSEC 4116 RAMS. 
* FULL DOCUM ENTATI ON. 
* ASSEMBLED AND TESTED BOAR DS AR E 

GUA RAN TEED FOR ON E YEAR AND 
PU RCHAS E PRICE IS FU LLY REFUNDABLE IF 
BOA RD IS RETURNED UNDAMAG ED WITHIN 
14 DAYS. 
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6.00 ... 

16K MEMORY EXPANSION KIT 

ONLY S5B 
FOR APPLE , TRS-BO KEYBOARD, EXIDY , 
AND ALL OTHER 16K DYNAMIC SYS· 
TEMS USING MK4116·3 OR EDUIV ALENT 
DEVICES. 
* 200 NSEC ACCESS, 375 NSEC CYCLE 
* BURNED·IN AND FULLY TESTED 
* 1 YR. PARTS REPLACEMENT 

GUARANTEE 
* DTY. DISCOUNTS AVAILABLE 

VISTA V-200 SYSTEM 
* S100 DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

SIMI VALLEY, CA 93063 

32K BYTE MEMORY 
RELIABLE / COST EFFECTIVE EXPANOA6LE RAM FOR 

6502 AND 6BOO SYSTEM-AIM 65··KIM · SYM ·PET'S44·BUS 
* PLUG COMPATIBLE WITH TH E AIM·65I SYM EXPANSION 

CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD. 

• MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 

• CONN ECTS TO PET OR KIM USI NG AN ADAPTOR CABLE. 
* RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRAC TION OF THE POW ER 
REQUIRED FOR STATIC BOARDS. 

* USES +5V ONLY, SUPPLIED FROM HOST COMPUTER. 
* FULL DOCUMENTATI ON. ASSEMB LED AND TESTED 

BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURC HASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAG ED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM .. 
& WITH 16K RAM ............ . 

TESTED WITHOUT RAM CHIPS ..... . .. 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL . 
BARE BOARD & MANUAL .... 



WE WILL NOT BE UNDERSOLD 
DISK DRIVES $314 
40 track, 102K Bytes. Inc lud,es power sup· 
pl y and TRS ·80· comp atibl e s il ver 
enclosure. Ready to plug· in and run th e 
moment you rece ive it. Can be intermi xed 
with eac h oth er and Rad io Shack dri ve on 
same cabl e, 90 day warranty. One yea r on 
power supply. Ava ilable for 220 Vac 
(50 Hz) operati on. External ca rd edge 
included, 

FOR TRS·80· 
CCI·100 
CCI·280 
CCI·800 
For Zenith Z89 

5 1
/ , ", 40 Track (1 02K Bytes) for Model l 

5 1
/ , ", 80 Track (204 K Bytes) for Model I 

8 " Drive fo r Model II (1/2 Meg Bytes) 

$314 
$429 
$795 

CC I·189 5 1
/ , ", 40 Track (1 02K Bytes) add·on drive $394 

Z·87 Dual 5 1
/ ," add·on dri ve sys tem $995 

DISKETTES - Box o f 10 (5 1/,")-wi th p las tic library case 
Maxell $30 BASF or Verbatim $24 
8" double density for Mode l II (box o f 10) $36 

CLEAR PLASTIC CASE - Holds 50 diskett es $19 

DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data 
CP/M ' for Modell , Zenit h $145 • for Mode l II , Altos 

$ 8.95 
$169.00 
$ 79.00 
$135.00 

NEW DOS Plus 40track 
NEWDOS 80 

COMPLETE SYSTEMS 
ALTOS 64K , DD, SS, 2·Drive, 1 MB 
APPLE 16K 
TRS·80 · Model II·64K 
TRS·80 · Model III - 16K 
TRS·80· Expansion Interface 
ZENITH Z89, 48K all ·in·one computer 
ZENITH Z19 
TELEVI DEO 920C 
ATARI400 $489 
APF Game Only $ 95 
MATTEL INTELLIVISION 

MONITORS 
LEEDEX 12 " B &WVide0 100 
ZENITH 13 " Color 
SANYO 9 " B &WV M4509 
SANYO 12 " B &W DM501 2 
SAN YO 
SANYO 
APF 

12 " Green Screen DM511 2 
13" Co lo r DM C60 13 
9 " B &W TVM·10 

TELECOM M U N ICATIONS 

ACS 8000·2 $3395 
$969 

$3499 
$899 
$249 

$2440 
$735 
$748 

ATARI800 $747 
Complete System $489 

$229 

$129 
$379 
$155 
$210 
$215 
$375 
$139 

LIVERMORE STAR MODEM 2·year guarantee $145 
CAT MODEM Works same as Radio Shack Te lephone Interface II $148 
D·CAT HARD WIRED DIRECT MODEM $189 

COMMUNICATIONS SOFTWARE 
CCI ·TELNET VERSION 5: A communica tion package which 
enables microcomputer users to communicate both with large 
mainframes and other microcompu ters . Completely CP/M compati · 
ble. Mul t iple communicati on protocols supported. $149 

INTELLIGENT TERMINAL SYSTEM ST·80 III : Enables a TRS·80· to 
ac t as a dia l·up term inal on any time sharing network. $139 

16K MEMORY UPGRADE KITS 2for $65 $35 
200 ns for TRS·80· , Apple II , (spec if y) : Jumpers $2.50 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 
Inc ludes TRS·80· inter face soft wa re, quick 
change prin i fonts, 55 cps, bidirectiona l, 
high reso lution plott ing, graphing, propor· 
ti ona l spac in g: R.O, $2395 

R.O. with Trac tor Feed $2575 KS R with Trac tor Feed $2950 
C.ITOH Starwriter, 25 CPS, da isy w hee l printer $1895 
C.ITOH Starwriter II , 45 CPS, da isy wheel printer $2195 
Lette r qualit y pr inters, Use up to 15" paper, 1 year warranty on 
parts, 3 months on labo r. Proportional spac ing and bidirectional 
printi ng. Same as VI STA V300. 

779 CENTRONICS TRACTOR FEED PRINTER $969 
Same as Radio Shack line printer I 

737 CENTRONICS FRICTION & PIN FEED PRINTER 
n x 9 proporti onal and 7 x 8 mono spac ing, 
Sa me as Radio Shack line printer IV 

730 CENTRONICS FRICTION & PIN FEED PRINTER 
7 x 7 mat rix Same as Radio Shack line pr inter II 

$795 

$595 

P1 CENTRONICS PRINTER Same as Radio Shack quick printer 
PAPER TIGER (IP445) 

$269 
$699 
$879 (IP440) Inc ludes 2K buffer and graphi cs opt ion 

(IP460) Bid irect ional, 160 cps, graphi cs and 2K bu ffe r 
TI·810 Faster than Radio Shack line printer II I. Parallel and 

seria l w/TR S·80· interface soft ware w/u + I case & paper tray 
Compressed print , ver ti ca l form contro l 

OKIDATA Microline 80 Fric ti on and p in feed 
Trac tor Feed, fri c ti on, and pin feed 
Microline 82 Bidirectional , fri ction and pin feed 
Microline 83 Bid irec ti onal , 120 cps, uses up to 15" paper 

EATON LRC 7000 + 64 co lumn s, p la in paper 
ANADEX Dp·9500/01 $1350 Dp·8000 

ACCESSORIES 

$1075 

$1589 
$1865 

$545 
$645 
$745 

$1050 
$289 
$795 

HEAD CLEANING DISKETTE: Cleans drive Read/Write head in 30 
seconds. Spec ify 5 1

/ , "or 8 ". $20 ea/$45 for 3 

FLOPPY SAVER: Protect ion fo r center holes of 5 % " floppy disks. 
Installat ion tools and rings fo r 25 diskettes. $ 11 .95 

Re·orders of rings only $ 6.95 
EXTERNAL DATA SEPARATOR: Eliminates data separat ion prob· 
lems (crc). Improves reliabili ty, This plug in un it comes fully 
assembled and tested. $ 29.95 
Z·80 SOFTCARD: Your key to software expans ion. The plug·in Z·80 
Soitcard transforms your App le into a Z·80 while keeping all the 
benefit s o f the 6502. Comes with CP/M in two disk format, MBASIC 
and GBASIC, full documentation and utility prog rams. $339 
RF MODULATOR: Ad apts video to TV $ 35.00 
TRS·80 & OTHER MYSTERIES $ 18.95 
NEC SPINWRITER THIMBLE $11.95 RIBBON $ 6.00 
CCS CARDS: Parallel or seri a l printer interface cards $115.00 
RS232: For Radio Shack Interface. $ 84.00 
TRS232: Teletype current loop output from cassette por t $ 49.00 
DISK·DRIVE EXTENDER CABLES: Fits al l mini·d isk drives. 

SIX (6) PRONG ISOLATOR: ISO·2 
AC FILTER/6 PRONG POWER STRIP 
DISK DRIVE CABLES: 2 drive $29.00 
DUST COVERS: TRS-80/Apple 

$ 16.95 
$ 54.00 
$ 39.00 

4 drive $ 35.00 

PLASTIC DISKETTE HOLDER: For ring binder, holds 20 
$ 7.95 
$ 8.00 

For fast delivery, send cer ti fied checks , money orders or cal l to arrange direct bank w ire t ransfers. Personal or company checks 
require two to th ree weeks to clea r. 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

The CPU SHOP 
5 Dex ter Row, Dept. 801 M Massachusett s Residents add 5% Sa les Tax 
Charlestown, Massachusetts 02129 • TRS·80 is a Tandy Corporati on Trademark 
Hours 10AM·6PM (EST) Mon ,·Fri. (Sat. till 5) • Digi tal Research 

TO ORDER CALL TOLL FREE 1·800·343·6522 
TWX: 710·348·1796 Massachusetts Res idents ca ll 617/242·336 1 • ---, 

- , - I " " I VISA' 

Circle 282 on inquiry card . BYTE January 1981 357 



K now The Reasons Why 
The FORCE-SO is your 

"Best Buy." 

FORCE·SO The computer protector 
• Power dropout protection 
• Suppresses transient vo ltages 
• Suppresses RFI 
• Disc protection 
• Factory warranty 
• Sat isfaction guaranteed 
• Direct from factory 

FORCE-SO 
Only $121 .50 plus $5.00 shipping & handling 

Check, Mastercharge, Visa accepted 
~. .j' (5% discount for cash) _ 
~ No C.O.D.'s pl ease ~ 

~
\~ P&S Electronics, Inc. 

>:> .. .. ~,~\~.~ . P.O. Box 23014 Dept. B 
. -:: i., · Nashville, TN 37202 

Allow 6-8 weeks for delivery. 
Add 14 days for personal checks. 

Circle 283 on inqu iry card . 

AlARI.OWNERS 
SCREEN PRINT INTERFACE 
OIltaln harllcopy 01 any screen Image (graphics and 1 or 
lexl) on either a TRENOCOM 200 or IDS 440 Paper 
TIger printer . Simply anach the supplied parallel printer 
cable and load the software from cassaNo (may be 
transferred to Disk). Obtain a " picture" Of the screen 
on your printer under direct (CTRL?) or program (XlO) 
control. Works in all graphics I text modes as well as 

LPRINTandll~~; $139 
Parallel Printer Interlace lor the 
ATARI400 I 800 
ConneclS rocontraller JOCks 3&4 Wo"'s with BASIC 1 0051 
ASSEMBLER Three printer connectors available: 

ATARI400 I 800 
TRENDCOM 100 I 200 A4p·1 A8p·1 
CENTRONICS 730 I 737 A4p·2 A8p·2 
CENTRONICS 36 PIN' A4p·3 A8p·3 
CA sales odd 6 % tax 
MC 1 VISA accepted . 

• Fits all other parallel Centronics plus Anlldex, Bose 2, 
Epson. Camprinl and Microlek . Order by port number, 
Al ARI is a recognized trademark at ATARI. Inc. 

MACROTRONICS, inc. ® 
1125 N. Golden Slal e Blvd .1 Suile G 
Tur lock. CA 95380 (AI (2091667·28881634·8888 
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JOY-6 
THE ULTIMATE JOYSTICK INTERFACE 

FOR YOUR TRS-80* 

JOY-6ls a Complete 6 Channel, 9 Bit A to 0 Featuring: 

• 4 channels with variable gain-lor Joysticks 
• 2 unbuffered channels-for game paddles, sensors 
• 3 digital inputs-for pushbuttons, TTL signa ls 
• Sound effects capability-(user supplies speaker) 
• Comprehensive users manual-write your own games! 
• Joypak-1 cassette - (Requires 16K level 2)- 6 exciting 

Joystick games with sound effects, including: 

fRlNlY A unique new game 01 strategy and skill. Time shots and 
judge angles correclly to deleat the opponent. Use the pushbut10n to 
spin your shots. Practice mode sharpens your oHensive and 
defensive taclics. Variable levels of difficulty. 

SPECIAL INTRODUCTORY OFFERI JOY·' COMPLETE WlfH, 2 JOY· 
sr/CKS W/THPUSHBunONS. JOrPA/(· I . POWER SUPPL Y, USER'S MANUAL 
ASSEMBLED, TESTED, READY TO PLAY. ONLY $99.95 

mE[]fl I PHONE ORDERS WElCOME 

sys1ems INC. 
215·337·3876 

COD . CHECK. "".0 .• M.C .• VISA 
_~OOPOtI~'''''''''''' 

262 PARK LANE P.~&<IdIl'):, W 

KING OF PRUSSIA, PA 19406 ·TJ\S,eo .. . T'_"" oI T.,..".~ 
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TWX-LINK 
TWX·LI NK is a comp lete soft­
ware package which interfaces 
your Cromemco or MP 1M based 
multi · user computer to a Western 
Union TWX line. 
Using an FCC a pproved direct 
connec t mod em, TWX-L INK 
allows your computer to act as a 
TWX terminal for both incoming 
and outgoing messages. 
TWX-LINK constant ly monitors 
your TWX lin e. Incoming meso 
sages are automatically received. 
acknowledged, and written to 
disk s torage. 
TWX , TELEX. MAILGRAMS, 
AND TELEGRAMS can a ll be 
created, edited, and sent from 
your computer by usin g TWX· 
LINK. 
Call , write, or TWX for more info: 
CA WTHON SCIENTIFIC GROUP 

24224 Michigan Avenue 
Dearborn, Michigan 48124 

PH : (313) 565- 4000 
TWX: 810-221-1265 

Circle 284 on inquiry ca rd . 
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-ZAPS-
8080 . 8085 • Z80 

DEVELOPMENT SYSTEM 

Integrated Assembler Disassembler 
Editor Loader and file utilities. 
Full Intel and Zilog mnemonics . 

In BASIC and Z80 machine language 
for fast operation - 290 lines/minute 
assembly. Requires Z80 processor, 

48K of memory and North Star mini­
disc system. Specify single (rei 4.0) or 

double density (rei 5 .1DQ), 

SEND $100 FOR DISC AND 
INSTRUCTIONS 

(N .Y. State residents . add appropriate sa les tax) 

CONENTROPY 
PO BOX 316 

YONKERS, N.Y. 10704 

2716's 
5v EPROM 

$12 
liP Components 

6520 PIA $4.50 
6522 MULT $5 .50 
6502 CPU $6.50 

IC Sockets 
16 Pin $.14 
24 Pin $.20 
40 Pin $.34 

6 Digit Flourescent Display 
3 Term Reg T0220 Package 

Send for complete listing: 

$6.50 
$95 

G. Osborne Co. (415) 838-2585 
505 Mission PI. 
San Ramon, CA 94583 
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INTERFACES FOR APPLE 
by 

TEXCOM 
ENGINEERING ASSOCIATES 

• RS·232 Serial Interface - $119 .95 
1 15 Software sclcclllbic baud rutes from 

50 to 19,200 boud. 
I Programmable interrupt control , word 

length , numbe r of stop bits and porit y 
select. 

1 256 Byles of onboard PROM ror driver 
routincs. 

I Will inte rrace to most RS-232 
com patible printers, m odems. ctc. 

-Dua l Paralle l lntedacc - $109.95 
I Two 8 bit parallel ports 
I Two 16 bit programmable interval 

timers 
l One se ria l p o rt 

~ ~~~g~~~~~?~en~~:;~t~~~~tr~; drivcr 
routines 

-16 Ch A-D Converter - $149.95 

· Cus tom interfaces and software available. 

To order, scnd ch eck or MO 10: 
P .O. Box 24472, Houston , TX. 770 13 
Phone: (7131 458·3 720 

Circ le 288 on inquiry card. 

MEMOREX 
Floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD! I Buy any 
quantity 1-1000. Visa Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 

Circle 290 on inquiry card. 



P.O. Box 4430X 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 TWX 910-338-2139 

Same day shipment. First line parts only. Factory tested. 
Guaranteed money back . Quality IC's and other compo· 

INTEGRATED CIRCUITS nents at factory prices . 

1400TTL ", C04026 2." Z,,4L451lns 4.00 CONNECTORS KEYBOARDS 
7400N " 2 ", C04027 ... 4116200ns ,,, 25. 56rtyASCllktyboiudkl' S6 1SO 
7402N 20 ", e04028 " 

30 pin ed;e 
8J4116200nsJS00 44plnedllt 275 ~~'~e~SiS~~'t~Dol'd ~,t 1750 

1404H " L25 C04029 ", MMS262 40 86 pin ed~e ' .00 6000 
14O!lh' 21 l ", C04030 " MMS26D ' .00 100pm edge n. FUI~n:osseU~!bl:'~Sllt 7000 
1410h " LM320T·12 ", C04035 ' .00 MMmO ,,, tIKI pin edge WW ~ 2S U95 
14WI 70 LM320T·15 ", C04040 ", MMSJ30 ,,, Mtl~1 Enclosure 2995 
1420N " tM323K·S 59' CD4Q.12 " P04110·J 400 ICSOtlnS 
7422N J9 l M324N '00 cOJOn " P0411 0·4 >0. Soldl,Tln law ProlU. LEOS 
7430N " l M339N ". CD40H " PS10lL ,,, PI, 1UP PIN IUP AedTDIS " 7441N 58 lMJ40K·S ", (04046 "7 4200,1, ,,, , 

" 22 30 Green. Yellow T018 20 
7u SH 82 tM340K·8 135 C04049 " 8252!l 290 " " " J5 Jumbo Red 20 
14HN " l M340K·12 135 C04050 .. 91 l 02A ' 50 " " 28 " Grun. Orange. Vello ... JumbO 2S 
1448N 77 UA340K·IS 135 C040S1 ,., HOO16!l·S '95 18 27 J6 " Cllp lll .LEO Mllunllng Cti ps 81$125 
1450N 25 l M340K·24 135 C04060 "2 MM57 100 ." 10 29 '0 " ISptCllyrtd.imDer. grWl. ytlk) .... cle.ir) 

RCA Cosmac 1802 Super Ell Computer $106.95 
1474N J5 lM340T·S ", C04066 " GIAV38500·\ 99S 21r'"e! u ~'" ... " ZO Compare features before you decide to buy any plus load, reset, run , walt, input, memory pro· 
141!lN " lM340T-8 "5 C04068 '0 MCM6675IA 99S 

WIRfWRAPL(VEll 
CONTlNfNTAtSPECIALllfSlnllack 

other computer. There is no other computer on tect, monitor select and single step. Large. on 1485N " tM340T-l2 ," C04069 '0 9368 '50 Completehne cl ornobOird lest eq uIp 
7489N "0 lM3401·15 "5 C04010 " "'0 "00 

PI, PI, MAX· IOO 8 dlgl1 F"q. Cll . SI4 ' .IS 
U90N 4J lM340T-18 '25 C04011 " '" 1600 " J2 " " 7492 11 ., tM340T·24 "5 C04072 " 16 JJ 28 ". OK WlRf WI\APTOOlS In slack 
7493" ., tM350 550 C04073 " CLO CKS 18 " 40 ", PllrlllIl. Mutlimltll Sl I.OO 
H95N 69 tM377 295 C04015 " MM5311 550 CRYSTALS CcmpletelrneclAPPrcouc!Sln,tock 
74100~ ", LMJ19 500 C04076 '" MMS312 J 90 1 MHJ '50 
7 41 07~ J5 l MJ80N 100 C04078 40 MMS314 390 2 MHI '50 74121N J4 lM381 16' C04081 " MMSJ69 2 10 4 MHI '25 SPECIALPRODUCl$ 
7412Jlj " lM382 160 C04082 J5 MMS841 1445 SMHz '" 14125N " LM709H " C04116 " MM5865 795 10 MHI '" MM5865 Slop"' ilcn I,mer 
74145 11 77 LM723HJN " C04490 5" CHOIO Wllnl0pQ spec '00 

the market today that has all the desirable bene· board displays provide output and optional high 
fits of the Super Ell lor so little money. The Super and low address. There is a 44 pin standard 
Elf is a small single board computer that does connector slot for PC cards and a 50 pin connec· 
many big things . It is an excellent computer for tor slot for the Quest Super Expansion Board . 
training and for learning programming with its Power supply and sockets for all IC's are in· 
machine language and yet it is easily expanded cluded in the price plus a detailed 127 pg . instruc· 

895 18 MHz '90 1415011 "0 lM713N 85 C04507 "Xl lU5Hl 69 lM741CH J5 C04508 285 
CT70IS 895 20 MHI '90 PCbOlrcl 750 with additional memory, Full Basic, ASCII tion manual which now includes over 40 pgs. of 

HIS4t1 ", lM141N " C045 10 "Xl MM5375AA/N 390 32 MHz '90 S.l1tftn Mom pusnbunon 27 Keyboards, video character generation, etc. software inlo. including a series of lessons to 
74157N 69 lM147HIN .7> C04SII .. MM537SAGIN 490 32768111 '00 3pO$slode " Before you buy another small computer. see il it help get you started and a music program and 14 16111 " lM748N ." C04S\5 2.52 

7205 16 SO Mill 4.50 hcad., HOO16S·S ,,, 
7416211 85 lMI303N 17' C04516 110 7207 7.50 MHI "0 Plr. lltnlc,HIOAloglc includes the following features : ROM monitor; graphics target game. Many schools and univer· 7416311 " lMI31)4 110 C04518 I SO 

7208 1595 MHl "5 10415.00 
14 174t/ 96 tMI30S "7 como 101 7209 49S 52 MHl '50 AIII I" " State and Mode displays; Single step; Optional sities are using the Super Elf as a course of study. 
7417511 " LM1307 200 COm7 ," 05OO26C1I 3 7~ MHI 

OSoo56CN 37S Mill '50 MOdel 10 Trl~~ e r 

address displays; Power Supply; Audio Amplifier OEM 's use it for training and R&D. 522900 '50 E. pandtlK,1 7419(W '" LM1JIO "5 COmB "3 MMS3104 2.50 Mill '50 MoceilSOBu$ 1419211 " LMI458 55 CD45S3 ", 74 19JN 85 lMI812 7.50 C04566 241 MICROPROCESSOR ." 
'50 

GrabbtlKII 536900 and Speaker; Fully socketed for aIlIC's; Real cost Remember. other computers only offer Super Elf 
7421 111 ", LMI889 '00 C04SB3 235 6502 lOgS Clack C.'lndar.U UU5 
14296N ", lM2 111 "5 C045B5 '" 6504 995 ." 2.5 MHI FreQUlncy '25 7436SN " l M2902 225 C040192 '00 6522 '95 '50 ~unl.rKIl Ill. SO 
1436611 " LM3900N 60 74COO '5 "00 695 
7436711 " tM3905 ," HC04 ' 0 , .. 2 1195 45. lOC~~~I::·.'~lncy 

LM3909N 95 14C IO '5 6820 49' KE't'BOARDfNCODfRS 104 1.15 
UlSllOTTl MCI458V 55 74C14 89 6BSO 595 AVS·2J16 $12SO 
14lsOCN 29 N[5SOH 135 74C20 " 

.... , 595 AY5·J600 179S TRANSfORMERS 14lS02N 29 NE55SV J9 He30 JS .. 85 1295 AY5·91oo "50 6V300ma '25 14lSG4N J5 NES~ 85 14C48 '" 80B6 7500 1.'1'5·9200 "50 12 Voh 300 ma IraMtormer 12S 
74LSOSN 25 NE 565A '00 74C74 .BI , .. 995 14C922 '50 126VCT6oomi ", HLSOEN 35 Nf566V '50 74C76 ", , ... 1195 74C923 550 
J4LsI{f1 J5 NE567V '00 74C9O ", 8212 290 HOOI6S·S 695 

12V2SOmi .. ·,lIplug ,,, 
14LsljN 55 Nmos 475 74C93 ", 8214 395 AYS·94oo 1050 

12VCT2SOm, " ,lIpluQ ", 
14tsUN '00 78L05 60 74C154 '50 B216 290 24VCT 100m, 39' 
14Ls2CN 35 mOB 60 74CI60 275 8224 345 o CGnn.clo,", RS232 101,' t 21mp .... 111 pluO 485 

14LS2'N J5 76M05 85 74Cl1S 13' 8228 49' 01l25P ,62 12V61rnp 12 95 

14L52ai J5 lS10B "5 14C192 ", 695 "'" 520 121,' 500 ma w,lIplllO 47S 

14l5JON 35 1S49 1CN " 74C221 190 1500 Cover 167 12VI,rnp ... , lIpluQ 6SG 

14ls3JN 60 75492CN 55 74C905 '00 s.n OE9S "5 10i15VACBI16VA .... 'llplug915 

74LS38N 50 7S494CN 89 74C906 75 1095 OAI5P 210 
74lS74N 85 74C914 1.9~ 1495 OAI SS 310 OISPLAYlEDS 14lS7SN " 14C922 500 lJ9S CompleteSt! 950 MAN 1 CA 270290 
74lS9ON 60 AloOCOHYERTER 74C923 55' 17 ,95 

Hlckok3 V. 0IgIlLEOrnul· MAN3 " ", J9 74lS9lN " 80386 ." 74C925 7.51 950 MAN72/14 CAieA 300100 
14lS9)N '00 B700CJ 1395 74C926 6.95 2895 Umll" IUS 

Dl70~ ce 300125 
74l5107N 45 8101CN 2200 74C927 6 9~ "00 Stllp •• lt. KII ZI.es Dl701iOll07R eA .300100 
14LSI12N 45 8150CJ 1395 COP1816P 19' AulD ClOCk KII 11.15 Dt727172B CAlCC ,5(}01 ,9O 
74LSI13U 45 lOI30 995 IHHRFACf 

UART/fIFO 
DIgll.I Clack Kit 14095 DL141f750 CAiCC 600195 

74lS IJ 2N 89 9400CJV!f 740 "" 65 
550 FNDJS9 CC 357 70 14lS135N 50 IC l7 103 '50 809' " AVS·IOI3 I K1UIC Eprarn ICII FNOSODl507 CCICA SOOl35 

74l5151N 90 ICl7101 1425 80" " AVS·l0 14 750 !lel1 PROMS) $B9oo FNoS03/S1D CCICA SOD 90 HlSIS5N "0 "98 65 3341 '95 MDlhritol1. Sl90Q 
14lS1S7N '" CMOS 8109 '" Erlenderlll.,,, 51500 FND800/BOl CCICA 800?20 

J4lS162N 110 C04000 ." aTlo ." PROM 3 dlQ II Bubble 60 

74lS16lN 110 CO(OOI J5 8TI3 '00 11021. ", RESISTORS \, wan S·'. 10cllglldlspl,y 12' 
l~Ls17m 12' C04OO2 35 '120 550 210B 730 IOperlype03 lS20Clarrupllcioceils J9 
14lS191JN 125 C04006 110 8T23 '10 2116T\ '"00 25 per lype .025 TIl311He. '50 
14lS22 IN 12' C04OO7 35 eT24 '50 21165Vcll "50 l00perlypeOl5 MAN3640 CC 30 '" 

of in warranty repairs; Full documentation. features at additional cost or not at all. Compare 
The Super Ell includes a ROM monitor for pro· before you buy. Super Elf Kit $106.95, High 
gram loading . editing and execution with SINGLE address option $8 .95 , Low address option 
STtP for program debugging which is not in· $9.95. Custom Cabinet with drilled and labelled 
cluded in others at the same price. With SINGLE plexiglass front panel $24.95. All metal Expan· 
STEP you can see the microprocessor chip opera- sion Cabinet . painted and silk screened. with 
ting with the unique Quest address and data bus room for 5 S·100 boards and power supply 
displays belore, during and after executing in- $57.00. NIC~d Banery Memory Saver Kit $6.95. 
structions. Also. CPU mode and instruction cycle All kits and options also completely assembled 
are decoded and displayed on B LED indicators. and tested . 
An RCA lB61 video graphics chip allows you to Questdata. a software publication for lB02 com· 
connect to your own TV with an inexpensive video puter users is avai lable by subscription for 
modulator to do graphics and games. There is a $12.00 per 12 issues. Single issues $1.50. Is· 
speaker system included for writing your own sues 1-12 bound $16.50. 
music or using many music programs already Tiny Basic Cassette $10.00, on ROM $38.00, 
written . The speaker amplifier may also be used original Elf kit board $14.95. 1802 so/lware; 
to drive relays for control purposes . Moews Video Graphics $3.50. Games and Music 
A 24 key HEX keyboard includes 16 HEX keys $3.00, Chip B Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 

74lS25!N '00 C04OO8 12' 8T2S 320 8/21165Vc" 8900 1000 per type 012 t.lAH4610 CA 40 
MA1I4640 CC 40 

12O 
12O 

This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K allow power RAM fully address· 
able anywhere in 64K with built·in memory pro· 
tect and a cassene Interlace. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super EH. The board includes slots 
for up to 6K of EPROM (270B. 275B. 2716 or TI 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes . 
A IK Super ROM Monllor $19.95 is available as 
an on board option in 270B EPROM which has 
been preprogrammed with a program loaderl 
editor and error checking multi file cassette 
readl write software. (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout . block move capability and 
video graphics driver with blinking cursor. Break 

points can be used with the register save feature 
to isolate program bugs quickly. then lollow with 
single step . If you have the Super ExpanSion 
Board and Super Monitor the monitor is up and 
running at the push of a button . 

74lSJ6;N " e04009 45 Bl26 1692132 
C04010 4' m8 27S 21S8 

UHUR C04011 .35 B191 1 69 8H1A 
CA3()45 90 C0401 2 28 8198 1698H8 
CA3046 '10 C04013 47 8748-8 
CA308 1 , .. C04014 125 87551. 
CA3082 '90 C04015 100 MOS/MEMORY RAM N82S2J 
CAl089 "0 C04016 55 2101·1 285 N82S123 
l M301A'tIAH 35 C04011 105 2102·1 95 H82S126 
l M305H 87 C04018 .. 2102AL·4 145 H82S 129 
UA307N " C04019 45 2102AN·2L 165 NB2SI)1 
l M308H 100 C04020 1.02 2t04A·4 4.95 N82S136 
lM309K 125 C04021 135 21078·4 3.75 Na2SIJ7 
l MlIIH,N 90 C04022 '10 2111 ·1 37S OM8571 
lM311T 165 C04023 28 2112·2 3958223 
lM311K 375 C04024 " 2114 375 
LM318 '" e04025 28 2114l300ns4 .25 

PROM Eraser 
assembled. 25 PROM capacity $37.50 
(with timer $69.50) . 6 PROM capacity OSHN 
UL version $69.50 (with timer $94.50) . 

Z80 Microcomputer 
16 bit 110, 2 MHz clock. 2K RAM. ROM Bread­
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30 .00 

S-100 Computer Boards 
8K Static GOdbout Econo IIA Kit 149.00 

16K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo )()(-24 Kit 414 .00 
32K Static Godbout Econo )()(·32 Kit 537. 00 
16K Dynamic RAM Kit 289 .00 
32K Dynamic RAM Kit 328.00 
64K Dynamic RAM Kit 399 .00 
Video Interface Kit $139.00 
80 IC Update Master Manual $39.00 
Compo IC data selector. 2700 pg. master reference 
guide. Over 51 .000 cross references. Free update 
service through 1980. Domestic postage $3.50. 

Modem Kit $60.00 
State of the art. orig .. answer. No tuning neces· 
sary. 103 compatible 300 baud . Inexpensive 
acoustic coupler plans included. Bd . only $17.00. 
LRC 7000 + Prlnter $3B9.00 
40/20 column dot matrix impact. std . paper. 
Interface all personal computers . 

64140/32120 version $405.00. Optional cables 
available. 
LRC 7000 printer Interlace cable lor Super Ell 
with so/lware $26.00 

"00 350 pltce pack 
1950 Speilype67S MAH41 10 CA 40 " "00 \o? .... i nS·. ptrlype .OS 

MAH4140 CC 40 '" SHO MAH6640 CC S6 295 

"00 
M ... 1I6710 "60 ", 

"00 1I1"' •• a TIIIII I,..1 t.lAN6740 "60 135 
295 Model 912 S84~ 00 

'50 Mcdel920 594500 M.A IOD2A , C, f 1.15 ", MAIOIU US 

'" n.., ..... e lqtrilPlllll on III 102P1It1uIGllhlr 2.25 '50 ItO.DO MAI012ATr.ulalrnll 2.25 875 
8.15 
290 BSR ConlroU., $39.95 
290 COMtdyour ~!trloll!t8SRMomtConltal 

$rs1tm ComP\Jlrlcontroll!lClijnrUONelrllll· 
ITIInrrrCIIl'OOrBSII SofIwvrlof llI02uuf 

NI Cad BaHery Fixer/Charger Kit 
Opens shorted cells that won 't hold a charge 
and then charges them uP. all in one kit wlfull 
parts and instructions. $7.25 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu· 
meric display, ROM monitor, fully expandable. 
$375.00. 4K version $450.00. 4K Assembler Quest Super Basic V5.0 
$85.00. BK Basic Interpreter $100.00. A new enhanced version of Super Basic now 

Special small power supply for AIM65 assem. in available . Quest was the tlrst company 
frame $54.00. Complete AIM65 in thin briefcase worldwide to ship a full size Basic for lB02 

'th I $499 00 M Id d I t' Systems. A complete function Super Basic by 
WI power supp y . . 0 e pas IC Ron Cenker including floatin~ pomt capability 
enclosure to fit both AIM65 and power supply with scientific notation number range 
$47.50. Special Package Price: 4K AIM . BK Basic. :t .17E"). 32 bit integer :t2 illion; multi dim 
power supply. cabinet $599.00 arrays. string arrays; string manipulation: cas· 

Other on board options include Parallel Input 
and Output Purts with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port . RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S·100 slots for 
static RAM or video boards. Also a 1 K Super 
Monitor version 2 with video driver for full capa· 
bility display with Tiny Basic and a video interface 
board. Parallel 1/0 Ports $9.85, RS 232 $4 .50, 
m 20 ma IIF $1.95, S·100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15 .25 for easy connection between the Super 
Ell and the Super Expansion Board. 
Power Supply Kit for the complete system (see 
Multi·volt Power Supply) . 

chine language programs; and over 75 state· 
ments. functions and operations . 
New improved faster version including re­
number and essentially unlimiled variables. 
Also. an exclusive user expandable command 
library. 
Serial and Parallel I/O inClUded. 
Super Basic on Cassene $55.00. AIM65/KIMNIM/Super Elf 44 pin expansion sette I/O; save and load . basic, data and ma-

board; 3 female and 1 male bus. Board plus 3 .-=--"":,:,--:::-:~-:-::-:--~-:-=~~..,r-:=":":"'~~~"":':~=~,.,,...----" 
connectors $22.95. Gremlin Color Video Kit $69.95 Elf II Adapter Kit $24.95 
60 Hz Crystal Time Base Kit $4.40 32 x 16 alpha/numerics and graphics; up to 8 Plugs into ElflLproviding SuperElf44 and 50 pin 
Converts digital clocks from AC line frequency colors with 6847 chip; 1 K RAM at EDOO. Plugs plus S·100 bus expansion . (With Super Ex· 
to crystal time base. Outstanding accuracy. into E~ 44 i I bus . N

I
. 0 hig.

9
h
5
res. graphics. pansion) . High and low address displays. state 

and mode LED's optional $18.011. 

Video Modulator Kit $9.95 1802 16K Dynamic RAM Kit $149.00 Super Color S-100 Video Kit $129.95 
c~nvert TV set i~O a hi~h q~ilr. monrtor wlo Expandable to 32K. Hidden refresh w/clocks up to 4 Expandable to 256 x 192 high resolution color 
a ectmg usage. omp. t w u mstruc. MHz wino wait states. Addl. 16K RAM $63.00 graphics . 6847 with all display modes computer 
Multi-volt Computer Power Supply Super Elf 44 pin expansion board; 3 female and 1 controlled. Memory mapped . lK RAM expanda· 
Bv 5amp. :t lBv .5 amp. 5v 1.Samp . -5v male bus. Board plus 3 connectors $22.95 blet06K. S·100buslB02. BOBO. BOB5 . Z80etc. 
.5 amp. 12v .5 amp. - 12v option . :t5v. :t 12v Tiny Basic Extended on Cassene $15.00 Editor Assembler $25.00 
are regulated . Basic Kit $29.95. Kit with chassis (added commands Include StrinllY, Array, Cas- (Requires minimum of 4K for ElA plus user 
and all hardware $43.95. Add $4 .00 shipping . Kit seHe 1/0 etc.) source) 
of hardware $14.00. Woodgrain case $10.00. S-100 4.Slot Expansion $ 9.95 1802 Tiny Basic Source listing $19.00 
$1 .50 shipping . Super Monitor VI.I Source Listing S15.00 Super Monitor V2 .012 .1 Source USilng $20.00 

TERMS: $5.00 min. order U.S. Funds . Cali' reSidents add 6% tax . . FREE: Send 'or our copy 0' our NEW 1980 
$10.00 mm. BankAmencard and Master Charge accepted. $1 .00 Insurance opllonal. QUEST CATALOJ 'nc'ude 4B!/ t 
Postage: Add 5%. C.O . O. $10.00 min . order . • s amp. 
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SYSTEI!S IIIPLnlENTATlON LANGUAGES for 
6502 , 6800, 6801. Mae r o eross ­
assemble rs XASH6500 and XASII6800 run 
on 8080 or Z80 CP/N systems, and 

1~~e 65~~, o~~oo~ ~~~: i~h~P~~S!~bi= ;s 
acce pt algebraic source code as well 
as CPU mEr's s tandard mnemonics . 
Hae ros for PROCEDURE , DO, REPEAT , 
[XlT, IF- THEN- ELSE, IF- REPEAT , and 
IF- EXIT suppatt block- structured 
code . Also: su pp o rt for modular 
cons true t i on o f progra ms, reCUTS ive 

~~~ ~~d ' C~~d~~~O~:~e~~~~mgi~~m~~~~s 
tip t o 255 s ignificant chars. long , 
assel:Jbly- tir.le relocation , cross ­
r efe r e nc e includes xref of de tected 
errors , complete se t of arith. 
ope r ato r s an d signed a nd unsigned 
arith . r e l a ti ons in ex press i ons , 
parity option wit h quoted cha r s . , 
auto . mode conversion for Page a 
addressing, EH ROR inst ruct ion for 
r eporting a pplication- depend e nt 
e rror s , 74 descriptive error 

~~~~~ye~~ l~~~s~~o~~m~~l~e~ ~aa~~~~al, 
a nd as ASC II chars ., option of 
direc t conversa tional input. $ 150 
com ple te , $25 manual (appl . t o l a ter 
purch ase ), License needed bef ore 

~~~~~e~ ~:, ~~~~;n3~u ~~s~~rn9 50~6~6 
(408)426 - 1'/97. 

Circ le 292 on inquiry card. 

lPEX -",-&l1li.-.----.." 

Interface converts 
Your Typewriter 

Into Printer 

• Finest print Quality • Low cost 
• Easy Installation • aulck delivery 
, AI5 IBM SElECTRIC> typewriter with no modification. 
• ForTRS-80~. Applez, or any parallel or RS232 port. 
• Write or phone for more Information, tOdaYI 

. - U.S. ana worlawlae sales-

lPEX INTERNATIONAL INC. 
16140 valerio St. 

• van NUys, CA 91406 USA 

TEL: 2131781 ·0020 TlX/TWX: 910·495·1767 

Circle 295 on inquiry card. 

/1J5~~ T? 
OrrlL'lJ.lL 50rT[vJ.lA~ 

BUl,J~A5 [;Um~ 
A guide to software for all major 
hardware systems. Listings of 
hardware operating systems and 
the following software: Big 5, 
other business applications, games 
and miscellaneous programs. In 
excess of 1 DOD programs. 

Send $6.95 to Official Software 
Buyers Guide, P.O . Box 18278, 
Reno, Nevada 89511 . 

Name __________________ ___ 

Type of system used ____ _ 
Address _________ _ 

City, State, Zip ______ _ 
Mailing Date: January 15, 1981 

Circ le 298 on inquiry card. 

PASCAL SOFTWARE 

Business Application Programs: 

Accounts Receivable $795 
Accounts Payable $795 
General Ledger $795 
Payroll / Job Costing $795 
Property Management $995 

Engineering Application Programs 
Customized Installation on Request 
Supplied on single-density, soft­
sectored, 8" floppy disks; require 
48K RAM . 

HELU CORPORA nON 
P.O. Box 596 

AIEA, HI 96701 
(808) 456-1189 

Circ le 293 on inquiry card. 

Sprint 68 
Microcomputer 

Circle 296 on inquiry card . 

SURPLUS ELECTRONICS 

ASCII ASCII 

TRs·ao· COMPATIBLE, IBM 
SELECTRIC'" ·BASED 1/0 TERMINAL 

with ASCII conversion installed: $645.00 

Many Other Items Available: Tape Drives; 
Cable; Cassette Drives; Wire; Power Supplies 
(5 volt 35 amp, others); Di3plays; Cabinets; 
Transformers; Heat Sinks; Printers; Com· 
ponents. 

Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 

130 Northeastern Blvd. 
Nashua, N.H. 03062 

Phone orders accepled using VISA or MC 
Toll Free 1·800·258·1036 

InN H 603·889· 7661 
'TRS·80 is a Irademark of Ihe Radio Shack 

Division of Tandy Corporal Ion. 

Circle 299 on inquiry ca rd . 

Having trouble 
learning to use 
your computer? 

Reference manuals don't teach. Most BAS IC 
texts don't cover specific personal compute rs. 

TIS solves these problems 
with step-by-step books 
tailored for your machine. 

For PET/CBM 

Understanding Your PET/ CBM . . $16.95 
Val l : Basic Programming 
PET Graphics . .. ... ............ ... ... S 6.95 

For OSI CIP /C4P 

Understanding Your C1P/C4P ......... S 9.95 
A Workbook of BASIC Exercises 

Money Back Guarantee. VISA/Me accepted . 

;~~~::":~ ::.::"" '@ 
~ 

Circle 294 on inquiry card. 

CP/M@++IBM 
CP/M++DEC 

Compatibility with 

Exchange dala files with mOSI IBM and 
DEC equipmenl through REFORMATTER disk 
utilities. Wilh REFORMATTER , you can read 
and wrile IBM 3740 and DEC RT-II formalled 
diskelles on your CP/ M system. Programs fea· 
ture hi·directional data transfer and full direc· 
tory manipulation . ASCII / EBCDIC conversion 
provided with CP/ M-IBM. 

Each program $195.00 from Slock. Spcci~' 
CP/ M-IBM or CP/ M-DEC when ordering. 

Program Dala Sheels and Application 
Guide available from MicroTech Exporls. Inc .. 
467 Hamilton Ave., Suile 2, Palo Alto , CA 
94301 D lei: 415/ 324-911 4 D TWX: 910· 
370·7457 MUH·ALTOS D Dealer & OEM 
disc()unlS available. ::E. 
CP/ MolIl is :1 rl'gislcrcd trademark of Digital Research. 

Circle 297 on inquiry card. 

U5R·330D Modem 
Auto-Dial ! Auto Answer 5399 
Connect your TRS·80, Apple, or any other 
computer to the phone lines. 
• 0·300 Baud·Bell 103/113 compatible 
• Serlal·RS232 
• Half/Full Duplex 
• 1 year warran ty 

FCC Certified 
Direct con nection to 
phone lines via RJ11C 
standard extension 
phone jack 

USR-330A Modem 
Same as 3300 
but Manual·Origlnate/Auto·Answer. 

5339 

Radio Shack Model II Users -
We have software to connect you directly 
to the phone lines. 

l\m 
U.S. ROBOTICS ONe 

203NWABASH 
SUITE t718 
CHICAGO ILL 60601 

I :lIe"') I·H) '-)()')tJ 
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THE STAR MODEM 
From Livermore Data Systems 

RS232 MODEM 
IEEE 488 MODEM 
RS232 GGID 
IEEE 488 GGID 

SALE $135 
SALE $245 

$170 
$280 

STAR Modem is the price performance leader with a full 
2 YEAR FACTORY WARRANTY. 

WE CARRY THE BLACK APPLE. 

EBS Business Syslem for PET/CBM $795 
Extremely comprehensive package for small business. 
Fully integrated inventory and accounts receivable system 
including invoices, packing slips, mail labels, statements, 
bank deposit slips, and 17 reports. Allows any of 10 
standard letters to be merged with customer record info on 
either a selective or complete file basis. Demo disk and 
system description available for $3.00. 

OZZ Dala Base Syslem for CBM 8032 $335 
Flexible file handling and report writing package for such 
applications as: Inventory Control; Management Informa­
tion; Mailing List; Scheduling; Medical Record Keeping: 
Accounting. 

6502 
6502A 
6520 PIA 
6522 VIA 
6532 
21 14-L450 
21 14-L300 
2716 EPROM 

745 10/6.95 50/655 100/6 15 
840 10/795 50/735 100/6.90 
5.15 10/4.90 50/445 100/4.15 
645 10/610 50/575 100/545 
790 10/740 50/700 100/660 

3.95 20/3.75 100/345 
445 20/4.25 100/395 

1345 5/12.75 10/1185 
2732 EPROM (TMS2532) 
4116·200 ns RAM INEe) 
S-100 Wire Wrap $2.65 

29.50 
8 for 35.00 

Solder Tail $2.15 

CASSETTES - AGFA PE-611 PREMIUM 
High output, low noise, 5 screw housing, labels. 
C-l0 10/565 50/2500 100/4800 
C-30 10/730 50/3400 100/66.00 
All other lengths available. Write for price list. 

JI ATARI 800 $777 
..II\." All Alan Modules 20% OFF 
SPECIAL-purchase ATARI 800, receive 
extra 8K memory FREE. 
EDUCATIONAL PLAN· buy 2 ATARI 
Computers, receive 1 ATARI400 FREE! 

DISKS 
(write for quantity prices) • SCOTCH (3M) 8" 10/3.1050/2.85 100/2.75 

SCOTCH (3M) 5" 10/2.95 50/2.80 100/270 
Maxell 5" 10/3.35 50/3.25 100/3.10 
Maxell 8" Double Dens. 10/4.10 50/3.95 100/3.80 
Verbatim 5" 10/2.40 50/2.35 100/2.30 

(add .75 for plastic storage box) 
SASF 5" 
BASF 8" 
Diskette Storage Pages 
Disk Library Cases 

10/2.60 20/250 100/2.40 
10/2.4 0 20/235 100/2.30 

10 for 3.95 
8" - 2.85 5" - 2.15 

KM M M Pascal for PET $75 
Subset of standard Pascal with true machine language 
translator for faster execution. 16K with tape or disk. 

EARL for PET (disk file basedl $65 
Editor. Assembler. Relocater, Linker to generate relocat­
able object code. 

fuIiFORTH+ for PET/CBM $65 
A lull-featured FORTH with ex lensions conforming to Forth 
Interest Group standards. Includes assembler. string process­
ing capabilities. disk virtual memory multiple dimensioned 
arrays. floating point and integer processing. 

I~ CO,"",odor~ '''1\, 
~ : f . 5 \ 

CBM-PET SPECIALS I • \ 
~ Up to $235 free .. , 

(.~ merchandise with purchase of 
" one of following CBM-PET items

' 
FREE 

8032 32K - 80 Column CRT $1795 235 
8016 16K - 80 Column CRT $1495 205 
8050 Dual Disk Drive- l .020,OOO Bytes $1795 235 
CBM Modem - IEEE Interface $395 50 
CBM Voice Synthesizer $395 50 
8N Full size graphics keyboard $795 100 
16K Full Size Graphics or 

Business Keyboard 
32K Full Size Graphics or 

Business Keyboard 
2040 Dual Disk Drive - 343,000 bytes 
2022 Tractor Feed Printer 
C2N External Cassette Deck 
Used PETs (8, 1 G, and 32K) 
WRITE FOR SYSTEM PRICES 

$995 150 

$1295 205 
$1295 205 
$795 100 

$95 12 
CALL 

**EDUCATIONAL DISCOUNTS** 
Buy 2 PET Computers, get 1 FREE 

CBM Full Size Graphics Keyboard $ 74 
WordPro III - 32K CBM, disk, printer $170 
Word Pro IV - 8032, disk, printer $255 

VISICALC for PET (personal Software) $170 
BPI General Ledger, A/P, A/R lor PET $270 

Programmers Toolki t - PET ROM Utilities 
PET Space maker Switch 
Dust Cover for PET 
IEEE-Parallel Printer Interface for PET 
IEEE-RS232 Printer Interface for PET 

$36.90 
$24.90 

$6.90 
$65.00 

$149.00 

M I PLOT I ntelligent Plotter 
by Watanabe Instruments (Digiplot, 

SPECIAL 
$1045 

• Incorporates all intelligent functions required for pro­
ducing graphs and drawings including 8 vector and 4 
character commands. 

• Distance accuracy within 1 %, repetition accuracy 
within .01 inches, programmable step size .004 inches, 
internal interpolation in .002 steps. 

• Solid and broken line types can be speci fi ed. 
• Character generator for letters, numerals and symbols. 

Characters can be enlarged and rotated in four orienta­
tions. 

• Coord inate axes can be drawn by simply specifying the 
graduation interval and number of repetitions. 

• Self test mode automatically draws complete test pattern. 
• Printer mode outputs character data in 16 sizes with 4 

orientations. 
• Connection to any microcomputer using parallel 7 -bit 

ASCII code. 
• Can use simple cable to parallel port, or special inter-

face to IEEE or other. 
• Modular control circuit and mechanical construction. 
• Uses any hard fiber-tip pen. 
• Uses 11 x 17 paper. 

Includes power supply, I/O connector, 2 pens, 50 sheets of 
paper, and complete manual. 

EPSON MX-80 Printer 
C. Itoh Daisy Wheel Printer 
Centronics 737 Proportional Spacing Printer 
NEC Spinwriter - parallel 
XYMEC HI-Q 1000 Intelligent Daisy Wheel 
Leedex Video 100 12" Monitor 
ZENITH OATA SYSTEMS 

$575 
$1575 

$795 
$2450 
$1975 
$129 

Zenith Z19 Terminal (factory asm) $735 
Zenith Z89 wi th 48K $2150 s-yM-:i-----------------------------------------------------5209 

SYM BAS- l BASIC or RAE-1 /2 Assembler S 85 
KTM-2/80 Synertek Video Board $349 
KIM-l (add $34 for power supply) $159 
Seawell Motherboard - 4 K RAM $195 

~::~~:_'!_]_~_~-~!?-~~--~-~-~-:-~~~:-~-~-~~ -~!~----- -~~-~~ 
KL-4M Four Voice Music Board and Visible Music 

Monitor (4 Voice) for PET $59.90 ----------------------------_.---------------------
FLEXFILE Database-Report Writer by Mi~-h~~'--Ril~y-

Flexible file handler for PET/CBM 
Miiio---ii-EVE-ii·si-i~~--PET--bY--Mich-aei-RileY-- - - - -i9~95 
Machine language version-you can't win at Level 5. 
-------------------------------------------------------------------
PAPER-MATE 60 Command PET Word Processor $29.95 

Full-featured version by Michael Riley 

A P Products 15% OFF Iii 
A P Hobby-Blox 15% OFF 
ALL BOOK and SOFTWARE PRICES DISCOUNTED 

The 8086 Bock (Osborne) $12.75 
Z8000 Assembly Language Programming 
(Osborne) $10.60 
PET Personal Computer Guide (Osborne) $12.75 
PET and the IEEE-488 Bus (Dsborne) $12.75 
6502 Assembly Language (Osborne) $ 9.90 
Programming the 6502 (Zaks) $1045 
6502 Applications Book (Zaks) $1045 
6502 Software Cookbook (Scelbi) $ 945 

115 E Stump Road ABC WRITE FOR CATALOG. Add s 1 25 per order for shipping We pay balance of UPS surlace charges 
Montgomeryville. PA 18936 215-699-5826 ompulers on all prepaid orders Prrces IIsled are on cash discount basIs Regular 

prrces slightly higher 
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FIFTY BUS SYSTEMS 
32K 6800s from ...... . . $1694.59 
32K 6809s from ..... . . . $1844.69 

Include: Chassis, CPU, 32K Sialic Ram, IIOs 
Fully Expandable 

2114L 300ns STATIC RAM CHIPS .. $5.90 
FACTORY PRIME ~~:;:I~~,~eU:~~~~:s~uselnour 

Add $5.00 Handling on Orders Under $200.00 

32K STATIC RAM BOARD 
FOR THE SS50 AND SS50C BUS (SWTP ate.) 

• SS50C Exlended Addressing (can be disabled). 
·4 separale 8K blocks • Low power 2114L RAMS 
• Socketed lor 32K • Write Protect 
• Gold Bus Connectors 
16K ..... .. . .... ... . ...... $328.12 
24K ...... .. ........ ...... $438.14 
32K .... .. . .. . ..... .. ... . . $548.15 
Phone. write. or see your dealer for details and prices on our 
broad range 01 Boards and Systems for the SSSO/SS5OC 
BUS Including our UNIQUE eo" 24 VIDEO BOARD, and our 
AC Power Control Products lor all computers. 

ClmIX,nc. ctl 
1337 W. 37th Place. Chicago, IL 60609 
(312) 927·5510 • TWX 910-221-4055 
Thfl Company that dflllvflrs. 
Quality ElectronIc products since 1975. 
GlMIX-ll and GHOST~ are Registered Trademarks 01 GI MIX INC. 

Circle 302 on inquiry card. 

RIBBON 
CARTRIDGE 

Ribbon cartridges for TDC printer 
mechanisms used in the MPI SST, 8SG, 
Base 2's SOO, Axiom's IMP I, IMP II, 
DIP's SO and 84. Prices start at 9.95 
with generous OEM discounts available. 
TDC, 203 East Main Street, Riverton 
Wyoming 82501, (307)856-1111 
Telex-31 8041. 

Circle 306 on inquiry card, 

WE HAVE 

8039 
MICROCOMPUTERS 

NEW PRIME PARTS 
• TIMER APPLICATIONS 
• CLOCKS 
• SYSTEM CONTROLLERS 
• KEYBOARD ENCODING 
• 5 VOLT SUPPLY 6MHz 
• ETC. 

SEND CHECK FOR 
IMMEDIATE DELIVERY 

1-5 $19 6-25 $15 

OVER 25 $10 
MARSHALL PHILLIPS 

U.S.I., DEPT. 37 
10324 S. DOLFIELD ROAD 
OWINGS MILLS, MD 21117 

(301) 363-3000 TELEX: 8-7675 

Circle 309 on inquiry card. 

FINALLY. A SOFTWARE ALTERtlATlVE FOR 

OHIO SCIENTIFIC 
SUBSYS I S A SOFTWARE PACKAGE DES I GNED TO TAKE 
THE PAIN OUT OF DEVELOPING SOFHIARE. WRITIN G 
DOC UMEIlT AT i ON. PR OOUCI NG LETTER S . GEilERATlrlG 
REPORT S . AND PREPAR I NG MAILIN G LI STS . THE 
SUISYS PACKAGE [ S A SERIES OF PROGRAMS DES I G­
NED FOR USE WITH THE 65 - 03 OPERATING SYS TEM, 
TH E PACKAGE ! NCLUDE 5 : 

• COED - CHARACTER ORIEflTED EDITOR 
TINY - ASSEMBLES FROM MULTI-FIL E SOURC E TO 

DISK FILE OUTPUT (MORE THAN 36 K OBJECT IN 
41 K S YSTEM. POSSIBLE) 

fORMAT - TEXT FORMATTER. WI TH PAG E COUNT . 
HEA Dl NG S, TITLE S , INDEX, OUTPUT ANY DEV I CE 

SNElL - SUISYS KER"EL WITH DELEH. C!lEAH , 

i?~~ ' ~~~~iT, I ~I S1~~~~G~E S ~N~sg;7E~o u~~i:c 
TOKENS AND BACK AGAIN, LOWER CASE Sr-ll FT­
LOCK TO CAPS -LOCK ON V IDEO SYSTEMS , EX IT 

~gR~!f!C AS~~~~~~T~~ I'IE~~ c~7~y~ AFTEH EDI T, 
suesys I S WRITTEN IN ASSEMBLY AND EMPLOYS 
DYNAIlIC FILE ALLO CA Ti ON FOR EFFI C I E ~KY. ALL 
SOFnlA RE I S IWMBERED Arm REG I STEREO TO CUS TO-

~5:~~ASE ~ I ~: ~~eE ~~~~~~T~E SE~e~ ce
l Ij~~~~R F~g~ 

I NF ORMAT IOu . MANUALS AVAI LABLE SE PARATELY, 

Roland Projects 
Box 23164 
Rochester, N.Y. 

14692 
-~-- .. --.. --

Circle 303 on inquiry card . 

CROSS·ASSEMBLERS 
WRITTEN IN ANSI FORTRAN IV 

PACKAGE NO. MACHINEIS) 
XA8M8800 
XA8M8806 
XA8M8809 
XA8M8086 
XA8M1802 
XA8M8602 

MC8800,02,08 
MC8801i,MC148806 

MC8809 
8080,8086 

CDP1802 
8600 FAMILY 

"Coming soon: 6800, 8086, 9900 
6800 to 6809 Trens. 

Full instruction set, all 8ddressing modes. Free·format input, 
reloc atable listing and object modula , many user·se lectable 
assembly options. a·character labels, arilhmetic expressions in 
operands, long error messages, high execution speed. 

Full ·capability assemblers run on almosl any system suppor· 
ting ANSI st.ndard fORTRAN IV, 1966 or I.tar. at • fraction 01 
the cost of a separ8te development system. 

fORTRAN SOURCE MEDIA PRICE 

MAGNETIC TAPE PACKAGE ...... $100.00 
PUNCHEO CARO PACKAGE . .. $ 75.00 
MANUAULISTING ALONE . .. $ 30.00 

Packages include m8nual/listing , shipping in U.S.A. For cards, 
specify punch code. for t.pe, specify code, BPI, block size. 

IDM Intelligent Devices of Mn 
P.O. Box 14538 
Minneapolis, MN 554 14 
16121722·1702 

Circle 307 on inquiry card. 

Take Your OS I to the 
with our 

FAIR 
SOFTWARE 

$$ 
Proven Programs that will make money fo r You 
If you have a C2 - 8PDF with Printer. We will 
provide program s on disk, with Starter Kit and 
Tips. Can be used anywhere there are people. 

Also we have Us er Programs for C2 -8 P, and 
Cl - P, Available on cassetts, these inc lude 
Exciting Video Games. Printed in structions. 

Programs are a vaila bl e as 11stings, for use o n 
any OSI , or modified for other computers . ... , 

Send 5.00 for Complete Catalog and Sample 
Run s. Deductab le on your first order. 

ALL PROGRAMS ARE ORIGI NAL ! NO COPIES. 

~Ptions 
Unlimited 

Box 3-1 86ECB Anchorage, Ak. 99501 
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)I\. ATARr 
COMPLETE LINE OF ATARI 

COMPUTER PRODUCTS 20 % OFF 
Atari 800 with 16K ............. .... ......... ...... $810 
Atari 810 Disk Drive . .. $525 
Alari 815 Dual Disk Drive . . .. .... $1200 
All Atari Software, including Star Ra iders, Space 

Invaders, and Education Tapes, 20% off. 

WE ARE A TARI EXPE RTS IN 
BOTH HARDWARE AND SOFTWARE 
EXCLUSIVE BIT BUCKET SOFTWARE 

FOR ATARI: 
Utilities Disk with Disassembler, 
Characler Generator. Basic Renumberer. 
Cruncher Ulility (requires 24K) . ............... .. $45 
Brain Games Disk wilh Mas tercode. Hex . 
Memory. Mr. Simon .. . .. 530 
Action Games Disk . . ... $30 

The Bil Buchel 
168 North Beacon Street 
po. Box 365 
Newlon Highlands. MA 02 16 t 
Phone' 1617) 783 3144 

Circle 305 on inquiry card. 

,........ QUARTZ CRYSTALS--
.3ZIa.a """., 
I.OOO·A 
1.80H 
1.8437·8 

·2.000·A 
2.1R7I ·A 
2.4576·A 
2.SOO·A 
2.6651·8 
Z.ggso·8 
3.001U 
3.lliJ.8 
3.200·8 
J.2768·A 
3.500·8 
3.579·8 
4.000·8 
4.194J.B 
4.34('&.8 
4.480J.B 
4.610J.B 
4.650J.B 
4.830;3.8 
4.91 52·8 
5.000·8 
5.(ti88·8 
5.120J.8 
5. \851).8 
5.185fi.8 

524ZU 
5.610·8 
5J14J.B 
5.955·8 
5.982·8 
6.000·8 
6.144-9 
6.15030·8 
6.29780·8 
6.400·8 
6.5535·8 
6.72530·8 
6J584lI·8 
6.!m].8 
7.006J·8 
1.DJJ6·8 
1.I1H6·8 
1.1836·8 
1.2586 ·8 
8.000·8 
8.0S5U 
B.1416·8 
8.1818·8 
8.3J03·8 
8.49g3-8 
8.S7fJ6·8 
8.1il56·8 
B.!I6CIJ.B 
8.!I9a5·B 
9.m08·8 

11.9336·8 2OJIOO·8 3621186i·8 ~2.8518·8 46.612U 
9.98408·8 20.4!188·8 36.3636·8 42.8168·8 41.3768·8 
9.98!16O·8 22.IIS4-8 37.D628·B 42.92SfJ.8 47.683a.B 
IOlXll·8 22.6&838..316/1.8 42.9628·8 48.oro·8 
1024511·e 26.3f15&8 38.4-44/1.8 43.lX118·8 48.3006·8 
IO.41l6U 26!i006·8 38.62Sa.s 43D37S·8 48.666a.B 
IO.ms.! 26.67(16.8 J8!1ZSIU 4l.014H 48.1006·8 
10.87,)s.s 21D·8 31l.311s.B 43.1858·8 48.8768-8 
IO.BJ86.e 21.1lOO6·B 39.5mB 432598·B 49.1006·8 
11 .1J60.8 27Ra;·8 3Ufirll·8 43.3338·8 49.1338·8 
11 .1:16·8 28.4006·8 39.153U 43.3108·8 49.8 IZU 
11 .2 186-8 1B.6216·8 3DB768·8 43.407U S02SQ5·B 
11211)(1·8 2B.153a.a 3119628·8 43.4378·8 51D556·B 
11.4116-8 29.6158-8 40.4448·8 43.4448·8 51.31 28·8 
11 .65fi6.8 29.9318·8 4OS92a.s 43.5~· 8 51.mu 
11 .631 6·S 3O.DMII·8 4D11ZfJ.8 43.629a.B 51 .8506·8 
IZ.(40·8 3O.3(1)6.8 4O.8336·8 43.666a.a 52.812U 
14.3 182·830.6258·8401758·8 43.777B·8 56.151)6.8 
14.411fI.B JDB768·8 40188H 4J112a.a 60.6006·8 
15.000·831.4378·8 4O.9258·B 431148·8 6O.750H 
15.«OfI.B 31.1538·8 41.000U 43151a.a 66.1506·8 
15.5/li6·8 31.9008·8 41.1666·8 43.B1I8808 70.400U 
16.1)00·8 32.000·8 41.3768·e 4J.92Sa.a 15lX11H 
16.3848-8 33.20J6.. 41.937a.B 44.000a.a 9OBJ3U 
17224a.8 33.6&8 4Z.DIDB·8 44.0318·8 !19.966a.8 
17.2~2z.a 34.5558·8 42.58J5.8 44.316U l00.666U 
18.000·8 34.1538·842.626a.844.m a.a 101.466a.! 
18.4320·8 34.9776·8 42.7006-8 45.IZ51).8 Im.ll i6a.! 
IUID)·8 35.9256·8 42.153a.8 46.31JJ6·8 IDl.466a.! 
19.7508·836.10)·8 42114a.B 46.1006·8 104.9918·8 

Att ·A·- SZ.99 All ·B·- SI .gg IOOR MORE.OEOUCT5' . 

ADD $ 1.00 SHIPPING 
CAL. RES . AOD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 

QUALITY COMPUTER PARTS 
P.O. BOX 743 I CHATSWORTH . CA 91311 

Circle 308 on inqu iry card. 

BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT­
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14" ) pages. Classified ads are 
only 10' per word and are indexed for 
easy and fast location. Subscription : 
$10 a year/12 issues. Money back 
guarantee. 

COmpUTeR SHoppeR 
P.O. Box F-14 

Titusville, FL 32780 
(305) 269-3211 

MasterCharge or VISA orders only, 
Call TOLL FREE 800-321-9920 

Circle 311 on inquiry card . 



The Supermarket for TRS-80* 
Add-on Components (and other computers. too) 

In stock now. Immediate delivery. 
The Vista V-SO/SOO/SOOO 
Family Disk Drive System 

• Fully compatible with 
TRS-SO, Heath/Zenith 

• 120 Day Warranty 
• 40 Track Patch at 

ND CHARGE 

v-so Single drive system (102K) . 
V-SO Two drive system (204K) 
V-SOO Single drive, B52 Drive (204K) ..... . 

$ 395.00 
$ 770.00 
$ 595.00 
$1175.00 
5 775.00 
51450.00 

V-SOO-2 Double drive, B52 Drives (40SK) 
V-SOOO Single drive, B92 Drive (40SK) 
V-SOOO-2 Double drive B92 Drives (816K) 

Vista's Add on Drives for Apple 'M 

Speed . Capacity . Price 

The VISTA Modell! 

• Provides one, two or 
three drives 

• Adds up to 1.5 million 
bytes of on-line storage 

• 120 day warranty 
• Does everthing Radio 

Shack's expansion 
system wi ll do ... for less! 

$ 900.00 
$1000.00 

51550.00 
$2100.00 
$ 525.00 

Single drive (non-expandable) 
Single drive 
Expansion System 
Two drive Expansion System 
Three drive Expansion System 
Additional drives alone 

Vista V300 ... ... .... ....... . 
Printers 

$1895.00 
Daisy wheel 
Letter quality 

More for Less 

• 30 to 60% cheaper per byte 

Base 2 Printer 
Variable line spacing control 

5575.00 (includes: 2-K Buffer, 
graphics high speed tractor feed) 

The Vista 
MUSIC 
MACHINE 9 

WITH 9 VOICES! 

• From 20 to 400% more capacity 
• Twice as fast 
• Compatible with Pascal 
• Warranty 120 days 

40-Track 
SO-Track 
160-Track 
Controller 

5365.00 
5595.00 
5825.00 
$150.00 

• NEW! Uses latest State of the Art LSI Technology. 
• Requires only one slot for 9 voices! 
• Uses three Ay3-S91 O's to produce nine voices 

(Other competitive models have only 3 voices). 
• Simulates three ALF Boards. $129.95 
• Plays music generated by the ALF Board. 
• APPLE ,. II compatible. 
• ALF ,. software required. 

o to 64 dots in half dot increments 
100 cps - six densities 
Standard 96 character ASCII 
Up to 10 character fonts 

Vista Printer 
5 x 7 dot matrix 
80 column (125 cps) 

5745.00 

MPI B51 
Add On Drives 

40 Track, Double 

MPI B52 

Siemens 

Siemens 

Shugart 

Density-204K .. 
Dual Head, Double 
Density-408K ........... . 
FDD 100-5 40 Track Double 
Density 204K 
FDD 100-8 8" Single 
Sided Drive ... 
801 R Single Sided Drive . 

Other Products 
1. VISTA Verbatim diskettes (hard or soft sector) Certified 

40 track 
2. 16K RAM upgrade kits, guaranteed for 120 days. 

PRIME PRODUCT . . .......... . .... ... ... .. ..... . 
3. NEW DOS + ............. ........... . 
4. 
5. 

LNW expansion bare board 
H.C. Pennington book, TRS-80 Disk and Other 
Mysteries ".. . ........ ... . 

6. DDT Disco-Tech disk drive timer 

The VISTA V-200 for Exidy 
• Completely packaged system, tested and ready to plug in , includes:" 

power supply, two 40 track drives, case, controller, all cabling and 
total CP/M'" documentation. 

• Storage capacity from 400K to 1.2 meg. 
• System software-VISTA CP/M Disk Operating System and BASIC-E 

Compiler recorded on 5-1 /4" diskettes. 
Price: Starti low as $1199.00 

CALL TOLL-FREE 800-854-8017 
(For Orders Only) 

All request for catalogs must be by mail 
'''CPM is a regislc red trademark 01 Dig ital Research. 

$275.00 

$375.00 

5275.00 

5448.00 
5448.00 

5 38.95 

5 59.95 
$110.00 

$66.95 
5 18.95 

$ 19.95 

The Vista Computer Company 1401 Borchard Street. Santa Ana, California 92705 • 714/953-0523 
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Nowl From 

SOFTWARE CONSULTANTS! 

Os-MD V3 .2 DISA SSEMBLY MANUAL 

with 

CROSS REFERENCE LISTINGS 

°so p .... of FULLY COMMENTED 
DISASS EMBl Y I1l1lngi.. Sid, A&&ftT1b~1 form ll l 

°' 0 P . .. , of CROSS REFERENCE LISTINGS. 
Lnc"lf' an y variftbl" o r III~I . Complf"tf' . ("nmpul"I ' 

gf'0(>'1I1rd (OflCordanc-f' 

REF COMMAND - CROSS REFERENCE U TiLln' 

• HIGH SPEED. mf'mnr y rH kipn! utllllY 
&vaUablf' on OS~D and 05-65lJ. 

• LI STS & SORTS all OCCU Hf'nCn of an 'll BA SIC 
varlabW . 1m •• , o r numf'rk conSlan l. 

[)PaWl inquiries Invttf!'d . To o,&Pr W'nd ctwck lor S24 "5 lor 
DI SASSEMBl V and S~ 95 lor REF COMMAND III 
SOFTWARE CONSU LTANTS. 7053 ROSE TRAIL. 
MEMPHIS. TN 38134 USA. 
Pnttp.akf. Allow 2·3 I0Il&';" Tn. I f'.kknl' add 6" SII~' lax . 

Circle 313 on inquiry ca rd. 

OBI 
COMPUTER REPAIR 

FAST PROFESSIONAL SERVICE 
ON ALL OHIO SCIENTIFIC 

COMPUTERS AND PERIPHERALS. 

PACE AGE TECHNOLOGY IS 
A FULLY EQUIPPED OSI FACILITY. 

MOST REPAIRS IN 48 HRS. OR LESS. 

SHOP LABOR $2S.00IHR. SERVICE CALLS $3S.00IHR. 

HAVE PLANE AND CAN FLY TO YOU 

Call Michael Pace 

(404) 266-8582 
PACE AGE TECHNOLOGY 

3271 ROSWELL ROAD 
ATLANTA, GA. 30305 

6809 
PASCAL 

6809 Compi ler package generates romable, re­
entrant. position-independent object code . Exten­
sion include: hex and string data types. assembly 
la nguage interfacing. standard string functions. 
and program cha ining. Version 1 does no t inc lude 
records a nd pointers; these featu res wi ll be ava il · 
able in the full language Version 2 upgrade late r 
this yea r. Minimum of 32 K byte system required 
with e ither the MDOS or FL EX operating system. 
Write or ca ll for data sheet and o rderi ng informa-
tion . . 

Compile r package includes compiler, relocating 
assembler. linking loader. runtime package in· 
teractive symbolic debugger, a nd manual. ' 

Pricing: Compi ler pa ckage . . ..... S215 .00 
fo r source of runtime add . . S 50.00 
user m anual separate ly ..... S 23.00 

FLEX is a trademark of TSC 
MDOS is a trademark of Motorola 

OmegaSoft 
P.O. BOX 70265 

Sunnyvale, CA 94086 
(408) 733·6979 

Circle 317 on inquiry card . 

* * * * * * * * * * * * * * * 
COMPUTER 

SURPLUS 
* * * * * * * * * * * * * * 
POWER SUPPLIES: 1l0@220 vac . multi 
volt and multi amp ($20·$45). 
VIDEO TERMINALS with KEYBOARDS 
($50-$150). 
MUFFIN FANS $5 . 
FILTER CAPACITORS (large canistors) 
$1 ea. 

ALSO LARGE COMPUTER CABINETS 
$30·$100. 
40 wire ribbon cable SO!l' per foot 
20 wire ribbon cable 25~ per foot 

RELAYS, CONNECTORS, FUSE 
HOLDERS, BREAKERS, HEAT SINKS, 
SWITCHES, .. etc. also fo r sale . 

CALL KIRT WYCKOFF at 
(216) 473-0866 

DATA HARDWARE 
701 #4 BETA DR. 

CLEVELAND OHIO 44143 

* * * * * * * * * * * * * * * DEALERS WELCOME 

Ci rc le 314 on inquiry ca rd . 

DON'T BE SATISFIED WITH EXISTING 
QUALITY. See for yoursc f( what our " new 
concept s " moc/ulator can c/o for your pic­
ture ... M/CRO.VERTER Mode l MVX·!J)O, 
$35 P.P. Phone orders we/comec/. 

if6tLlNE DIAL : 402·987·3771 

MISSPELLED WORDS? 
\VordSl'l.In: h 111111 r.m fi nd th\.' l1I lIULCkly <I 1ll1 
rl! li;iI )ly, \ \'urd Se iln.:h I.., lIlt' Id l"il ll'olllpa n il lll 
fo f yo ur C P/.\l L·I JllIp. llI hk I.:dJt(.r 'II wo rd pr,,· 
l:l.:ssin~ "'y5tl.:!ll \ \ 'onISeiln h c"lI1pk,lt:~ Ib ... ' 
jub that ,1I;:5l' wo rd P IlI l·;:..,.., Ulj.: lou l.., ~ IMI \.'d 

\\"urd Scarch I~ a "!"pIU..,lll.llnl 11l1l.'faLtl\'l' 

11l ... ·IHI dr ivl.' ll .lpph l". ltli'll t h <lt ... ".111 h ... · t,1I 11 II \..(\ to 

I iI your ..,y.., l l'l11 t l:1 nnn al ,lud wo rki ng ",'e,l[)I I' 
Iolry \ VllnISl:iln:h .11 1",\.., '''I ,1I11111Imllil'd \"" 
l'a hular y 5 !1 .... • with l, ut 1ll" llIg ... ·"n .., tr,ull ed II\" 
langllag ... , (II "' I'n'ia l .., Il h..,d t\ \', ul .,h lt- 11 5 ... ' r ... y~. 
te m d b k ..,\l ,r, lgL' l'apan l y I:> tI ll" I ' Illy l\l 115idl'(d ' 

tilll1 . 

WurdSCill"('h I.., EA:....Y tll IlW Ikt,nllb .... dn 

IlL' r l'5L'1 a t any time ,I.., " lt hL'1 d perllW lh'1l1 llr 

t"" lIlp'lra r y n'lIdltu'li t l\lI'" .1\11\lil n),: ,d lll ,,:,t a ll 
I" l'du nda lll "r " lh""I'\\"'"" Ulllll" ....... '..,..,.lry key· 
"! tr nk ... · .... 
\\'urdSl'ilrl'h I ... ,l\.lIl.lhk nllw 1t,I S I'F, 00 11""111 

INCORPORATED 

I' 0 Box 5~22~ ~ 
~ I W ll ll Fll1 nda Jl l ;ilJ 

! \\151 ~ jt-i·J KZU .J -VISA -
CI'Ij\ \ I.., ,I rq!l.., tl·r ... ·d tl",ldL'llL, l rk "f D i~i lill 

l-t l" ...... 'a rch . 
All prkl· ... a l l' FOil 1\11111111 ;lIld SUhJL'l·t tu 
l h ,l n ).! ... · \\' i111l HII P I"II '1" 1I" li l'l" 
Copyrig ht Ie) I '.JSIl Kl'Y Bi b In l:. 
All rI~ ht5 I Ol· (\"l.: d wo rld wid e . 

Circle 318 on inquiry card. 

Address up to 60K 
contiguolls user RAM 

SOS Perso nali ty Rep l ace m e nt 
Module moves SOLOS and VDM 
to FOOO 
Repl ace m ent Module board 
comes complete wi th new SOLOS 
ROMs, assembled and tested. 
You r o ld Personal ity modu le sti ll 
wo rks at COOO . Plugging in SOS 
Module moves SO LOS to FOOO . 

Price: $129. 
Check. VISA or MC 

Add $3. lor shipp ing . 
NY residen ts add 8% lax. 

METRON COMPUTERWARE INC. 
552 West 114 Stree t 

New York . N.Y. 10025 
(212) 666-2400 

Dept. B 

Circ le 315 on inqu iry card. 

ADD lowercase 
with our PLUC-IN 

piggyback board 
CEnTROniCS 
NOW! Add lowercase and optional second 
character sets to ALL MODELS· including 
the popular 101A & 779; 96 character 
ASCII ; optional character sets (add 
$15 .00) include APl , TRS-80 / H'19 Graph· 
iCs , Scientific and Customer Defined . 

°Except 730 . 737 and 6000 Series 

5 x 7 dot matrix - $ 95.00 (A&T) 
9 x 7 dotmatri x - $135.00 (A&T) 

Postage Paid on PrepaId Order 
All products waranleed 90 day s 

MasterCard . VISA. Check . MO. PO 

"""""""-D S-E Digital Systems 
..... _ Engineering 

12503 King's Lake Drive 
Reston, Virginia 22091 

(703) 620-2994 

Ci rcle 316 on inquiry card. 

GET THE COMPETiTIVE EDGE IN REAL ESTATE APPR A ISALS 

"Fanny Mae" 

THE WORO PROCESSOR FOR 
FEDERAL MORTGAGE ADMINISTRATION 

RESIDENTIAL APPRAISAL FORM 

O / 'lfR SOl' rIVAII[ A I'A:tA8t{ 

• Cneel. Rtllt'S Il" aan~ R"cone.T'~ loon 

• po",oloo l.Ianagl'menl 
o f ,nance PaCl.age 
' Insu. anCl' Po l'cr M Rnlgerr<:nl 

' Gon"raILi!d~r 
' \'i!n,(Tl' M)n_\l,,", .. nt 

• RenTal Man~~~"'e'l\ 
• Ciame~ 

~ It[]) fil' 
~J~ rJ l~) 

General Systems Consulting 

23105 7th 
"'-V/ 

ABILENE TEXAS 70005 

Circle 319 on inquiry card. 



EXCITING MAIL ORDER DISCOUNTS 

16K 

ppla® ][ 
computczr 

Disk I( with Controller $519 . .. without $425 
N early Everything for Apple 

APPLE II 
ACCESSORIES 

Apple Joystick . . ....... 47 
ABT Numeric Input Keyboard . . 114 
ALF Music Synthesizer .................. 245 
Brightpen Ughtpen from Softape . . . .. 32 
Clear Cover for Apple Computer. . . .. . 25 
CCS Programmable nmar Module ...... 159 
Dan Paymer l ower Case Kit. . . ... 59 
Hayes Micromdam~ . . .. 335 
Elltender Board . . . ............ 27 
Graphics Input Tablet . . . ... .. . 649 
Introl X·10 Remote Control System . . . . 239 
Introl X·10 Controlier On lv.. . ... ... 164 
M&R Sup·R·Term 80 Column 80ard.. .. 325 
Microsoft Z·80 Soft Card . . . .. 299 
Novation Cat Madam . . ........... .. .... 159 
Romwriter. . . 149 
Speechlink 2000/64 Word Vocabulary .. .. 215 
SuperTalker Speech Synt hesize r .. . . . . 239 
Sup·R·Mod RF TV Modulator . . . .... 25 
SVA 8" Disc Controller Card . . 329 
VerS8·Writer Digitizer prawlng Sys tem .. 209 

WE SHIP FAST! 

• High resolution COLOR Graphics 
. 1 OK Basic in ROM 
• RAM expandable to 48K 

SOFTWARE 
Adventure by Microsoft . . . ...... 27 
Apple Bowl. . . .... .. .. 14 
Applabug AssomblarlOiss8ssembler . . . 69 
Applobug Debu gger .. . ... 27 
Apple Graph & Plot System. . . ....... 59 
Applepost Mailing List System . . .... . . . .. 44 
Applesoft Utility Programs by Hayden ... 27 
Applewritor Word Processor .. . ... .... 59 
Bill Budges Space Game Album . . . .. 39 
Bill Budges Trilogy of Games .. . .... 29 
Th e Cashier Rat.llil Managment System . 189 
eeA Dllt8 Ma nagement 

by Perlonal Software . . . ............ 84 
The Contributed Volumes 1·5 

w /manuall . . . .. 29 
Desktop Plen by Personel Software ...... 79 
Dow Jones Portfolio Evaluator.. . ...... 44 
Fonh II by Programma Software . . . .. 45 
Fonran for use with Language Sys tem .. 159 
Pascal l anguage System .. . ......... 395 
Sargon II Chess Game·cassette .......... 27 
Sargon II Chass Game·disk .. . ... . ... 35 
Shell Games .. . . ............... 27 
Sp8ce Invoder,C8s s ette . 
Space Invader·disk ... 
Sub· logic FS·1 Flight Simulator 

Cassette. 

• Built-in RF TV modulator 
• High speed serial 1/0 port 

. .. . .. 18 
. 25 

. . ... 23 

· 57 key full stroke keyboard 

If Atari makes it, we sell it! 

Atari 820 Printer .... .. ... .. .... . ... . .... $489 
Atari 810 Disk Drive .. . .. .. ... . ... .. .... . 569 
Atari 410 Program Recorder ..... .... . ..... 69 
Atari 16K RAM Module . . . . ... . ....... , .. 149 
Atari 8K RAM Module . . ..... . . .... . . . , . . . 99 
Atari Basic ROM .. ........ , , .. , ... . .. .. . . 45 
Basketball. ..... . ... .. .................... 30 
Video Easel .......... . .. . ....... . . . . . , .. . 30 
Super Breakout . ... ... . . . . .•.. . •.... . .. . .. 30 
Music Composer .. .. . ... . .. . . .. .•.. . . . . .. 45 
Computer Chess ... . . . .. ... .. . .. ... .. .. . .. 30 
Star Raiders ..... .. ...... . ... . ... .... ..... 39 
3D Tic-Tac-Toe . . . . ... . ........... . ... . . . . 30 
Joystick ... . .. .. ... , .. . ... . ... .. ... ... . .. 19 

TO ORDER: Phone orders invited using Visa, Mast9fcarQ, or 
bank wire transfers. Visa & Me credit card service charge 
of 2% . Mail orders may send charge card number (include 
expiration date), cashiers check, money order, or personal 
check (allow 10 business days for personal checks to clear). 
Please include phone number. Include 3% shipping, hand-

SHOD 
APPLE II 32K $999 

APPLE II 48K $1099 

Sub· logic F5·' Flight Simulator·disk . . . .. . 29 
Sybex Apple 80 8080 Sim ulator . . . . 17 
Visicalc by Personal Softwa re . .... 115 

Business Package . . 595 

APPLE COMPUTER 
INTERFACE CARDS 

Asynchronous Serial Interface I TI10A ... $145 
Applesoft II Firmwere Card ..... . ...... 149 
CCS Arithmetic Processor Cerd 178118 . 329 
CCS Para llellnteriace Card ITI20A . .. .. . 155 
Centronics Printer In teriace Card. . .. 179 
Apple Clock/Calen dar Card 

by Mountain Hardware . . . .. 229 
Communica tions Ca rd & 0 8 25 Cable .. . 179 
Integer 8asic Firmware Card . . 149 
Parallel Printer Interface Card ........... 139 
Prototyplng Hobby Card , . . .. ...... . 22 
Romplus Card with keyboard filte r .. .. .. 169 
Romplus Card without keyboard filter . . .. 159 
SSM AID Serial/Para lle l I/O 

Assembled & Tested .. . .... 169 

Serial Interface Card .. , 
Sym t ec lig ht Pon Card 

.. .. .. 139 
.. .. . 214 

DDS 3.3 with upgrade kit $ 48 

PRINTERS, 
MONITORS, DISCS 

Doisy Wheel Printer! 1795 
Anadu DP80oo. . . ..... 850 
Anadu DP8000AP .. ... . . .... . .. . . . . . 850 
Centronics without cable . . . . .. . 819 
Epson TX80- B W/Grephlcs . 799 
MPI 88T . . . . . . 650 
NEC Spinwriter #5510 .. . . .... 2695 
Pape r Tiger with Graphics . . . ....... 959 
Silentype with Interface Card . . . 495 
Leedell Video 100·12" 8&W . . ...... 129 
Sanyo 9" 8&W .. . . . 155 

Color Monitor " " 
OVson disks (pkg 101 
Memorel( Ipkg 10) .. 
Verbati m Ipkg 101. . , . . 

.. . . . ....... 349 
...... 50 

.... 40 
.30 

. , , apple! computer \.\.\. 

IN STOCK, CALL FOR PRICES! 

"BEST PRINTER VALUE IN THE WORLD " 
Check our prices on THE ULTIMATE IN QUALITY 

Epson Printers 
APPLE & MOST OTHER COMPUTERS 

NEW! MX80, 40, 80, 132 columns 

LIST $645 
TX 80 col. w/Graph ics 

LIST $799 
Apple Controller & Card 
& Cable. 

LIST $110 

• Most reliable small printers ever sold! 
• Uses standard printed paper. 
• Dumps Apple screen graphics right on the 

paper - with graphics option. 

ling, and insurance ($5.00 minimum) in USA. Shipments 
wilhin Calif. add 6% sales tax. Foreign orders include 1 % 
handling-shipped freight collect. Foreign orders over $1000 
allow 3 weeks extra and include $25 license fee. A ll 
equipment is in factory cartons with the manufacturers 
warranty. Equipment is subject to price change and avail­
ability , 

MAl L TO: 1251 BROADWAY EL CAJON CA., 92021 [714] 579·0330 

AUTHORIZED 
APPLE 

SALES & 
SERVICE 

Circle 320 on inquiry card. 
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8035 SYSTEMS 
A compact modular set 01 PC Boards lor im­
plementing tes t ins truments. measurement 
and con trol systems. badge reade rs. da ta 
communications. data entry. games or home 
secur i ty sys tems. 

KIT A&T 
C PU Board. 8035. 2716 
1 K RAM. 40 I/O Lin es $9 9 $125 
SIO Board. 3 825 1 A. RS 232 
·Or/ Rec.6 LEOs .. 99 125 
PIO Board. 2 8255 PIOs. 
Line Drivers . 
2 or 3 Sial Mal her Boards . 
Power Supply . 5V. 12V & ·12V 
Olagnosllc EPROM and Llsllng 

99 125 
50 

55 65 
40 

Bare Boards. Schematics and 
ParIs Lists. each $ 19.95 
Boards are 4" by r , 80 pms .. 156 ce nters edge 
connector. Development Tools available on 
CPM 

Make c heck payable to : 

SKP Electronics 
2211 Caper Tree Or .. Tuslil' . CA 9268 0 

171 41832.1732 

California reSidents add 600 sales tax. . 
Please add 53.00 lor shiPPing and handling 

Circle 321 on inquiry card. 

STATISTICAL 
SOFTWARE 

The Winchendon Group an­
nounces its powerful statistical 
system which includes a data­
base system, all BASIC trans­
formations, simple statistics, 
stepwise regression, correla ­
tion , c rosstabs , fa ctor analysis 
and more. 

Now avai lable for the Apple 
11 + *, 48k with DOS 3 .2 .1 *. 
$150, for the complete version. 

Write for further information . 

7~'UJ~~ 
P.O. Box 10114 

Alexandria, Va . 22310 
• Apple II + and DO S 3.2. 1 are trademark s of 
the Apple Compu ter Company 

Circle 324 on Inquiry card. 

Circle 327 on Inquiry card. 

NEED DISKETTES? 
Call free (800)235-41 37 

3M 
BASF 

MEMOREX 

DDysan 

Circle 322 on inquiry card. 

ELECTRONIC 
ENGINEERS 

Elect. Design Eng. 
Digital Design Eng. 
ANALOG Design Eng, 
Systems Design Eng. 
Elec. Design Eng. 
Instrumentation/T ests 

24-40K 
25-35K 
25-35K 
28-36K 
25-40K 
25-40K 

OUR clients are manufacturers 01 sophisticated elec· 
Ironic microprocessor based equip·instrument ation. 
Salary commensurate with experi ence. Call or forward 
resumes in strict confidence. 

ow; CORPORATE 
MANAGEMENT 
GROUP INC. 

I ', · ,.~ " " ,,, I I '"".~"It"", .• 
f:.I',nd'F,-:;,-""·,, 

524 BOSTON POST ROAD. MILFORD. CT. 06460 
(203)877-5651 

Circle 325 on Inquiry card. 

MISSilES 

Defend your cities from massive miss ile 
attacks - your survival hinges on your 
dexterity and logic!! 

RUNS ON APPLE II AND 11 + 
• Superb, smooth hi- res color graphics (b & w 

tool 
• Exciting high-speed action 

Send check, m .0 ., or use VISA or Master 
Card (send card no. and date ca rd expires) 

MISSILES: $25 on tape , $30 on disk 
OTHELLO: $15 on tape, $20 on disk 

KNOX DATA. (213) 781-4477 
71 00 Hayvenhurst Ave ., Van Nuys, CA 91406 

DEALER INQUI RIES INVITED 

Circle 328 on inquiry card. 

DISKETTES 
90 DAY WARRANTY 

51
/4 

SOFT $240 ea in 10 boxes 
16 o f 10 

8 SOFT $260 ea. in 
boxes 

HARD of 10 

LIBRARY 5 $2.50 ea. 

CASE 8 $2.50 ea. 

Use VISA, MC. Add $2. for C.O.D. 
Ship. & hdlg . $1. + $.50/ lb . 

AMIS, Box 15056 
Long Beach, CA 90815 

(213) 597-6839 

Circle 323 on inquiry card. 

BELOW DEALERS COST! 

NorthSto?f 
North Star Horizon 

32 K DD - 2295 .00 
32 K QUAD- 2600.00 

Immediate Deli~ery 

ApphcillIonSol1""a,,., 

North Star Pascal NorthWard General Ledgel 
516000 533500 5825 00 

~NOil~Staf~ 
Inlo Manager -- BASIC -- Malt Managel 

5395.00 ~ ~ 5245 00 

............- FREE ............... 

Accounts ReceIVable Accounts Pavable 
541500 5415 00 

COD · CASH IN ADVANCE · VISA/ MASTER CHARGE" 
• ADO 4 PERCENT ON CHA RGE ORDERS 

~ 
CUSTOM BUSINESS COMPUTERS 

,03 ATLANTIC AVENUE, LYNBROOK, NEW YORK 1 '563- (5 16)881·3340 

Circle 326 011 inquiry card. 

A NEW WIRElESS AC REMOTE CONTROL 
INTERFACE for the Sears and BSR X·l0 home 
co ntrol system. U5e you r present TRS-BO level 
II , Apple II or Sloo comput er to provide com­
pl ete home sec urity through con trol of li ghts , 
appliances and motors with a few simple BASIC 
co mmands. 

As featured in : 
" COMPUTER IZE A HOME" BYTE. January 1980 

Busy Box - Assembled & tested 
For TRS·SO .. $109.95 
For StoO ... . 119.95 
For Apple 11 ... 1 t 4. 95 

Realtime control 
software - TRS·SO 19.95 
To order ca ll 1516) 374·6793 
or write : The MicroMint Inc • 

917 Midway. 
WOOdme re, NY 11 598 

DEALER INQUIRIES 
INVITED 

~ • 



DIGITAL RESEARCH COMPUTERS 
(214) 271-3538 
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32K 5-100 EPROM CARD 

USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM'. (450 NS) Are $14.95 EA. Wllh Above KIt. 

KIT FEATURES: 
1. Uses +5V only 2716 (2KxS) EPROM·s. 
2. Allows up to 32K of software on line! 
3. IEEE S-100 Compatible. 
4. Addressable as two independent 16K 

blocks . 

7. Any or all EPROM locations can be 
disabled. 

S. Double sided PC board. solder-masked. 
silk-screened. 

9. Gold plated contact fingers. 

16K DYNAMIC RAM PARTIALS 
~ \. INTEL 2108 8K X 1 RAMS l. 

\.. 0 0 8 FOR $9.95 32 FOR $35 0 0 I( I 
FACTORY PRIME! . 

Huge special purchase of INTEL Dynamic RAM's . These 
are 210B-4, 300NS, BK, Ceramic DIP. The 210B is the 
INTEL 2116 (16K) tested for either upper or lower BK only. 
These are factory prime. Full Spec. See INTEL 197B Cat. 
for details or Memory Design Handbook for application 
data. Both IMSAI and EXTENSYS did mfg. S-100 RAU 
boards using these devices . - P.S. These devices will not 
work in the SO EPANDORAMT

" . Please specify upper or 
lower BK. (S1626 or S1627). A super easy RAM to interface 
to a ZBO, 16 PIN DIP. 

~ 5. Cromemco extended or Northstar bank powered down for tow power. 4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
gii select. 11 . Fully buffered and bypassed. These are the most sought after 2114's, LOW POWER and 300NS FAST. 

10. Unselected EPROM's automatically 
LOW POWER - 300NS 
2114 RAM SALE! 

8 FOR 

$37.50 
FOR 
4MHZ 

C 6. On board wait state circuitry if needed. 12. Easy and quick to assemble. 8 FOR $37.50 

~ ~---------------------------------------------+----------------------~--------------------~ 
i 16K STATIC RAM KIT-S 100 BUSS 16K STATIC RAM SS-50 BUSS 
~ ... 
o 
t o u 
c 
~ z c 
a:: a:: 
~ 

PRICE CUT! 

KIT FEATURES: 
~ 1. Addressable as four separate 4K Blocks. 
~ 2. ON BOARD BANK SELECT circuitry. (Cro-i memco Standard' ). Allows up to 512K on line! BLANK PC BOARD W/ DATA-$33 

::::i ~ . ~~e~~1;~64~~~~h~~:~~i~:~;~TATES LOW PROFILE SOCKET SET-$12 

~ 5: Double sided PC Board . with solder mask and SUPPORT IC'S & CAPS-$19.95 
Q silk screened layout. Gold plated contact fingers . 
i 6. All address and data lines full y buffered. ASSEMBLED & TESTED-ADD $35 

7. Kit includes ALL parts and sockets. 
a:: 8. PHANTOM is jumpered to PIN 67 . 

PRICE CUT! 

ASSEMBLED AND 
TESTED - $35 

KIT FEATURES: 
1. Ad dressable on 16K Boundaries 
2. Uses 2114 Static Ram 
3. Fully Bypassed 
4. Double sided PC Board. Solder mask 

and silk sc reened layout. 
5. All Parts and Sockets included 
6. Low Power: Under 1.5 Amps Typical 5 9. LOW POWER: under 1.5 amps TYPICAL from OUR #1 SELLING 

the+8 Voll Buss. BLANK PC BOARD-$30 COMPLETE SOCKET SET -$12 
~ '~u~:~7: O~~KBoard can be populated as any RAM BOARD! SUPPORT IC'S AND CAPS-$19,95 

; .. --------------------~==~~~~------------------~----------------------------------------------~. 
~ ~~'l'l\S-100 SOUN~~~RJ~JTER BOARD"'~W! 
w 
%: 
~ 
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At last , an S-1oo Board that unleashes the full power of two 
unbel ieva bleGeneral l nst rumentsAY3-8910 NMOS computer 
sound Ie's. Allows you under total computer control to 
generate an infinite \lumber of spec ial sound effects for 
games or any other program. Sounds can be ca lled in BASIC. 
ASSEMBLY LANGUAGE. etc. 
KIT FEATURES: 

COMPLETE KITI 

$8495 
(WITH DATA MANUAL) 

: ;6'~RG~A~c;.~~~L~?oM:~;i~ 6~si!oARD BLANK PC 
* USES ON BOARD AUDIO AMPS OR YOUR STEREO. BOARD W/DATA 

: ~~LBs~'6RK~;~.op~~i;~~g ~~~~WARE ARE INCLUDED. '--__ ..::$:,:3:..,:1 __ ---1 

* PC BOARD IS SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS. 
* EASY. QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 
* USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBiliTY. 
Both Basic and Assembly Language Programm ing examples afe included . 

SOFTWARE: 
Sel" is now available! Our Sound Command Languagemakes writing Sound Effects programs 
a SNAP! Sel" also includes routines for Register-Examine-Modify, Memory-Examine-Modify, 
and Play-Memory. SCL ~ is available on CPIM' compatible diskette or 2708 or 2716. Diskette ­
$24.115 2708 - $19.85 2716 - $28.115. Diskette includes the source. EPROM'S are ORG at 
EOOOH . 

COMPUTER PARTS SPECIALS 
74LS175 - .99 8035 Intel ~ingle Chip CPU - 5.95 

74LS240 - 1.79 Signetics 2901 4 Bit Slice - 6.95 

74LS241 - 1.79 AMD 2903 4 Bit Super Slice - 12.50 
74LS244 - 1.79 AMD 29705 Dual Port RAM - 8.95 
74LS373 - 1.99 

Digital Research Computers 
(OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271 -3538 

4K DYNAMIC RAM BLOWOUT! 
SAME AS INTEL 2107BI 

4K RAMS AT AN UNBELIEVABLE 50¢ EACH!!! 
Prime. new, National Semi., 1979 date coded , full spec. parts . N .S. 
#MMS28G-SN. Same as INTEL 2107B-4, T.I. TMS4060, NEC uPD411 , etc . 
We bought a HUGE OTY. from a West Coast Distributor at truly 
DISTRESS PRICES! One of the most popular and reliable RAM's ever 
made. These parts have been used by almost all Major Computer Main 
Frame Mfg. the world over! Arranged as 4K xl, 270 NS Access Time. 22 
Pin Dip. These units DO NOT use multiplexed addressing. thus making 
REFRESH and other timing very simple. See INTEL MEMORY DESIGN 
HANDBOOK for full application notes. The NAT. SEMI. MEMORY DATA 
BOOK is available at most Radio Shack Stores. Prime units in original 
factory tubes! 

#5280-5N 4096 BITS x 1 270 NS ACCESS 

8 FOR $4.95 32 FOR $16 
FACTORY CASE (450 PCS) - $180 

Sockets Special: 22 Pin Low Profile (With Purchase 015280'.) 8 FOR $1 . 

NEW! G.I. COMPUTER SOUND CHIP 
AY3-8910. As featured in July. 1979 ~YTE! A rantastically powerlul Sou nd & Music 
Generator. Perfect for use with any 8 Bit Microprocessor. Contai ns: 3 Tone Channels. 
Noise Generator. 3 Channels of Amplitude Control. 16 bit Envelope Period ContrOl. 2-8 
Bit Parallel 1/0 . 30 to A Co nverters. plus much more! All in one 40 Pin DIP. Super easy 
interface to the S-100 or other busses. $11.95 DRICE CUTt 
SPECIAL OFFER: $-1+.95 each Add $3 lor 60 page Data Manual. 

TERMS: Add $1 .50 postage. We pay balance. Orders under $15 add 75¢ 
handling . No C.O.D . We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H . Orders over $50. add 
8S¢ for insurance. 

·TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE. 
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TEST EQUIPMENT 
®!ja~~9t1d~ 

Sing le and dual Irace, 15 Ihru 100 MHz. All high sen· 
sitivily Hitachi oscilloscopes are built to demanding 
Hitachi qualily standards and are backed by a 2'year 
warranty. They're able to measure signals as low as 
lmVldivision (with X5 vertical magnifier). It 's a 

.specificatlon you won't find on any other 15 or 30 MHz 
scopes. Plus: Z·axis modulation, trace rotation, front 
panel X·Y operation for all scope models, and Xl0 
sweep magnification . . And , 30 thru 100 MHz 
oscilloscopes offer Internal signa l delay lines. For ease 
of operation, functionallY'related controls are grouped 
into three blocks on the color coded front panel. Now 
here's the clincher: For what you'd expect to pay more, 
you actually pay less. Check our scopes before you 
decide. All scopes complete with probes. 

Hitachi ... The measure of quality. 
HITV302B 

30MHZ 

DUAL TRACE 

LI ST PRICE: $850 

OUR PRICE: $798.00 
• Dynamic range 8 div. 
• TV sync· separator circuit 
• Built'in Signal delay line 

(V·352) 
• X-Yoperation 
• Sweep·lime magnifier 

(10 times) 
• Trace rotation system 

E 

• Fine·ad justing. click·positlon­
Ing function 

HIT· 
35MHz DUAL TRACE 

WITH DELAY 
LIST PRICE: $1150.00 

OUR PRICE: $998.00 
• Economically priced 20MHz 

dual trace oscilloscope 
• Square CRT with internal 

graticule (Illuminated scale) 
• High·accuracy voltage .axis & 

time axis set at ± 3% (certl' 
lied at 10' to 35 'C) 

• High·sensltlvity lmV/div. 
• Low drill 
• 2 Year Warranty 

HITV550B DUAL TRACE 50MHZ 
VARIABLE DELAYED SWEEP $1745.00 

HITV1050 DUAL TRACE 100MHZ 
VARIABLE DELAYED SWEEP $2390.00 

FOR DETAILED INFORMATION SEE OUR 
60 PAGE DETACHABLE CATALOG IN NOV. BYTE 

~IF=L.=U=K=E=' = ® 

LOW COST 
MODEL 

D804A: DMM's 
• Nine functions: 
1. dc voltage 
2. ac vo ltage 
3. dc current 
4. ae current 
5. resistance 
6. diode test 
7. conductance (l ·R) 
8. logic level and 

continuity detecl 
9. temperature (K·type 

thermocouple) 
• Peak hold on voltage 

and current function s 
• Selectable audible 

indicator for continuity 
or level detection 

• 3V,-dlglt resolu tion 
• 0.1 % basic accuracy 
• LCD display 
• Overload protection 
• Safety designed 

test leads 

(Funct. 1·6) . 

(Funct. 1-7) . 

.512500 

.517900 
FLU-DBOOA 
FLU-DB02A 
FLU-DB04A (Funct. 1.9) . .522900 

F LU- DB1 0 (RMS Bench lOA) ... .. . 525900 

FLU-DB11 (RMS Bench w/Batt.) . . . 529900 

FOR ACCESSORIES SEE OUR 60 PAGE 
DETACHABL':..CA!.A~~~rHE~9V.~:~ __ . 

'-,: - ---., • ., ... --_ ~ -'1 
I:'." '" '" .,,01 
1 1 
\, -- ------------' 

GSC · 2001 FUNCTION GENERATOR '-:-.:.. ..... • 
• Sine, Square, Triangle' Separate TIL Output. 1 HZ 
to.l MHz' Vari-DC Offset· 100:1 Sweep (± lOV Input) 
• High, Low Level 600 ohms Vari -Outputs. 

LIST $186.00 SALE $165.00 

---_ . -
_fW ...... .". ..... "... 

, .. 
'f .... ." ~ ~ G 0' ' 0 ' e'l I 

_ .. _ _ ___ _ :"""'_.J 

· _ "GSC . 4001 DIGITAL PULSE GENERATOR ._ 
• Comp lement Output Pul se, Squa re Wave • 
Symetrlcal Square Wave' Variable Output 0.1 to 10V@ 
50 ohms . • Drives 40 TTL Loads ' Pul se Width , Spac­
ing independently variable • Four Modes·Run, Trig· 
gered, Gated, One-Shot· Sync-Out Leads Main Output 

LIST $235.00 SALE $210.00 

_ GSC·6001 FREQUENCY COUNTER _ 
• 5Hz to 650MHz' 10MHz Crystal Oven timebase' Ex­
ternal time base Input· Selectable 0.1.1 .0,10 Sec. gate 
• Switchable low pass 50 KHz Filer' True TIL Com· 
patibility at Input. 

LI ST $425.00 

Global Specialties Corporation 
formerly Continental Specialties Corporation 

LP-1 LOGIC PROBE- Hand·held logic probe provides 
instant reading of logic levels for TTL , DTL, HTL or CMOS. 
Input Impedance : 100,000 Ohms . Min. Detectable 
Pulse: 50 ns. Max. Input Signal (Frequency) : 10 MHz. 
Pulse Detector (LED) : High speed train or single event. 
Pulse Memory : Pulse or level transition detected and 
stored. GSCLP1 LIST PRICE $50.00SALE $45.00 

LP-2 LOGIC PROBE- Economy version of Model LP-1. 
Safer than a voltmeter. More accurate than a scope. Input 
Impedance: 300,000 Ohms. Min. Detectable Pulse : 300 
ns. Max. Input Signal (Frequency) : 1.5 MHz. Pulse De· 
tector (LED) : High speed train or single event. Pulse 
Memory : none. GSCLP2 SALE $25 00 

LIST PRICE $28.00 • 
GSLP3-High speed logic probe. Captures pulses as 
short as 10 ns. Input Impedance: 500 ,000 Ohms. Mini­
mum Detectable Pulse : 6 ns. Max. Input Signal (Fre· 
quency) : 60 MHz. Pulse Detector (LED): High speed 
train or single event. Pulse Memory: Pulse or level transi­
tion detected and stored . GSCLP3 

LIST PRICE $77.00 SALE $69.00 

GSC DIGITAL PULSER 
The ultimate in speed and ease of operation . Simply con· 
nect clip leads to positive and negative power, t hen touch 
Dp· l ·s probe to a ci rcuit node; automatic polarity sensor 
cetects circuit's high or low condition . Depress the push· 
button and trigger an opPosite polarity pulse into the cir· 
cuit. Fast, troubleshooting includes injecting signals at key 
points in TTL, DTL, CMOS or other popular circuits. Test 
with single pulse or 100 pulses per second via buill -in dual 
cont ro l pushbutton button selects single shot or continu­
ous modes. LED indicator monitors operating modes by 
flashing once for single pulse or continuously for a pulse 
train . Completely automatic , probe· si ze lab/ fie ld pulse 
generator for any family of digita l circuits. Output : Tri­
state . Polarity : Pulse·sensing auto-polarity. Sync and 
Source: 100 mAo Pulse Train : 100 pps . LED Indicator: 
Flashes for single pulse ; stavs li t for pulse train. 
GSCDPI ..... . . .. .. ... $83.00 SALE $75.00 

Trace signals through all types of digital circuits . Unit clips 
over any DIP IC up to t6 pins . Each of its 16 contacts 
connects to a single· bit level detector that drives a high· 
intensity, numbered LED re adout activated when the ap­
plied vollage exceeds a fixed 2 V threshold . Log ic "1" turns 
LED on: logic "0" keeps LED off. A power·seeking gate 
networks automatically locates supp ly leads and feeds 
them to the LM-l 's internal circuitry. Saves minutes , even 
hours in design troubleshooting. debugging of equipment. 
Voltage Threshold : 2 V ±0.2.V. Input Impedance : 
100,000 Ohms. Input Voltage Range : 4·15 V max. across 
any two or more inputs. Current Drain : 200 mA at 10 V. 
Size : 4" I. x 2" w. x 1.75" d. when open. Weight : 3 OZS. 

GSCLMI . .. . .. . . ... .. . .. $6o.oo ISALE $54.00 

GSC LOGICAL ANALYSIS KITS 



DISK DRIVES, etc. 
~®Shugart 

SA801R 
SAL 

SHU-SAB01 
2 OR 

Capacity Single Density 
Unformatted 

Per Dis, 3.2 megabits 
Per Track 41.7 kilo bits 

IBM Format 
Per Dis, 2.0 megabits 
PerTrack 26 .6 kilobits 

Transter Rate 250 kilobits/sec . 
Latency laverage) 83 ms 
Access Time 

Track to Trac, 8 ms 
Average 260 ms 
Setting Time 8 ms 

Head Load Time 35 ms 

California Computer Systems 
CCS2422 

DISK CONTROLLER 
WITH CP/M VERSION 2.2 

Double Density 

6.4 megabits 
83.4 ,ilobits 

n/a 
n/a 

500 kilo bits/sec. 
B3 ms 

B ms 
260 ms 

8 ms 
35 ms 

SALE 
$375.00 

lEE S·100 COMPATIBLE SINGLEIDOUBLE DENSITY 
5 'I. "IS" DISK DRIVES 

SINGLEIDOUBLE HEADED 
ASSEMBLED & 

TESTED 
LIST $400.00 

Box 01 10 

529 .95 
529 .95 
529.95 
54B.00 
54B.00 
537.00 
537.00 

MICR~~~~:: ~~r 
FOR THE TRS·SO 

MISCROPOLIS OVERSTOCK LIST 
MODEL DESCRIPTION LIST 

S·100 SUB·SYSTEMS 

SALE 
PRICE 

MCP-l053-2 630 KB DUAL $1895.00 5995.00 
MCP-l043-2 3t5 KB SINGLE $tI45.00 5695.00 
MCP-l041-2 315 KB SINGLE. NO PS $1045 .00 5639.00 
MCP-l042-1 143 KB SINGLE $795 .00 5625 .00 
MCP-l041-1 143-KB SINGLE, NO PS $695 .00 5595 .00 

COMPLETE W/S-l00 CONTROLLER, CABLES, 
MANUALS AND MICROPOLIS MDOS AND BASIC 

ADD·ON DRIVES 
MCP-l033-2 630 KB DUAL $1395 .00 5B95 .00 
MCP-l023-2 315 KB SINGLE $645.00 495.00 
MCP-1021-2 315 KB SINGLE, NO PS $545.00 5475 ,00 
MCP·lI1i2·1 143 KB SINGLE $545 .00 5375 ,00 
MCP-1021·1 143 KB SINGLE , NO PS $445.00 5360.00 

REQUIRES ACCESSORY ADD-ON CABLES 

TRS·S()® DISK DRIVES 
35 TRACK SINGLE 
35 TRACK DUAL 
77 TRACK SINGLE 
77 TRACK DUAL 

$545.00 
$1195.00 

$645 .00 
$1395 .00 

5299.95 
5695.00 
5439.00 
5795 .00 

ACCESSORIES 
APP 395M NEW 00S/ 80 TRS-80' 

35 thru 77 
TRACK OPERATING 
SYSTEM 

PR1·34CEEE-2 Two Drive Data Cable 
PR1·34CEEE·4 Four Orive Data Cable 

SUPPLIED ON 
35 TRACK 77 TRACK 
$149 .00 5159.00 

$29.95 
539.95 

Th~r 'lbys'· 

THT·DJ1K 
THT-DJ1A 

THT-DJ2DK 

Why not go all the way to the professional /i ndustrial stan­
dard of 600K byte/side disk memory with your S-100 
system? The new DISCUS/ 2D'· full· size, double-density 
floppy disk system is actually less expensive than many 
mini-floppy systems. 

And Thinker Toys'· hasn 't just made full-size, double· 
density disk memory affordable ... we've made it more 
functional. 

Thinker Toys'" has developed BASIC-V:" a virtual disk 
BASIC that lets you address al1600K bytes lexpandable to 
1 megabyte) as if were main memory. The data format is 
salt· sectored and compatible with IBM's new Syste.m 34 . 
And DISCUS/2D'" accepts both single-density and dou· 
ble-density disks for complete flexibility in data storage. 

And DISCUS/2D'" is even more attractive because it's 
priced and delivered as a truly complete system. It's com· 
plete with all hardware. It's complete with all necessary 
software. And it's completely assembled , te sted and 
warranted . 

Specifications: 
• CP/M V2 ,2 standard 
• Plug compatible with Shugart , Remex and Siemens 

single· or double-sided drives 
• Double/si ngle·density capability utilizing MFM and FM 

data formats 
• Western Digital 1791 LSI floppy disk controller chip 
• Uses 2K of S-100 address space: 
-1 K PROM with built-in disk drive and I/ O utility 
subroutines incorporating memory mapped I/O 
-lK 2114·3L 300 ns access time RAM for disk data 
offering and general purpose use 

• Starting address of memory space is 340:000 IEOOO 
hex) for compatibility with other popular ROM based 
systems 

, Phase· locked data separator and crystal controlled 
disk data write precompensation capability to insure the 
highest standards of data integrity in double density 
mode , 

• Compatible with all 2 MHz and 4 MHz systems which 
conform with the proposed IEEE standard for the 
S·100 bus 

, 1602 UART with crystal·controlled baud-rate generator 
• Sixteen switch selectable baud rates from 50 to 19,200 

bits/second 
• TTY current loop and industry standard RS232C serial 

interface 
• r,g~et~~~I~;:,gr~~cuitry for automatic bootstrap loading 

• Power supply requirements: + SV@1200 ma; + 16V@ 
150 ma; - 16V@ 70 mao List Price SALE 

THT·020S Singi. Orlv. . . $1199 .. 00 $ 99B.OO 
THT·0200 Ooubl. Orlv. . $1994.00 51649.00 

THT·022S Singi. Orlv. . $1545.00 
tHT·0220 Doubt. Orlv. . $2740.00 52295.00 

FULL-SIZE, SINGLE-DENSITY 
DISCUS 1 <¥ 

DISK MEMORY SYSTEM 
Specifications: 
Data Specifications and Formats 
• 250,000 byte capacity per standard S" floppy diskette 
• Solt-sectored IBM-compatible format : 77 tracks / 26 

sectors por track/ 12S bytes per sector 

· ~~~?~r~ ~d;~~~;;:~iJ~e°!t';,'3;\i~?&S~~S~c~~t:J~~~~:~ 
virtual disk BASIC capable of addressing up to 1 
megabyte 

• Software customized for SOL and Exidy available 
• Patches for CP/ M' included 
• Optional CP/ M' Microsoft BASIC, and FORTRAN 

available. list Price Our Price 
THT·D1S Single Drive , . . . . .. $995.00 $950.00 
THT·D1D Dual Drive . . . . . . $1790.00 $1595.00 

DISCUS HD 26 MEGABYTES List Price SALE 
THT·M26S Subsystem ... . .... . $4995 .00 $4095.00 
THT·M26A Add-on hard disk drive .. $4995.00 $3995.00 
THT·M26HDC Hard disk controller. . .... . . $ 695.00 
Shipping Weight: THT-M26S&A . . ....... ... ... .. . . . . . . 50 Ibs. 
Shipping Weight: THT-M26HDC. . .3Ibs . 



CAliFoRNiA DiG iYAl 
Post Office Box 3097 B • Torrance. California 90503 

DISKET 
F R EE P LASTIC LlBR!\RY CASE INCLUDED w r r H T il E 

PU RCI-I ASE O F EV E RY BOX OF DISKETTES 

Ten boxes $22.75 Ole hun d r e d boxes $21. 50 

10 h O:< Cti Box 

$27. 00 S2 ~ . UO Scotch 7 .j.I(OHIO)(l 6 ) s:n .oo $2!) .UO 
2~ . OO 27. 0U Uysan ~ ;, . OO oI:I .OU 

$coll':h box 10 h x . 
740 - 0 $ 3'> . $:n 

Oysall box 10 bx, MHX box 10 I))c , 
374011 $49. $·17. :lOGO $a. S.3 . 
3740 /1d 75. 73. :.to!)O 37 . :1:'> , 7.1 1- 0 4;; . ·1:1 . 

740 - 32 3;, . :13. 
701 3- 0 6r. , 

I n Slal l at ion i s si m p i C' . A ny o ne who ha s 
eve l' c han ge d a sp a r k plu g s hou ld be a b le 
to up - g r a de his m ic l"OCOmpu lc r. 
IJow can Cali fo l'llia Di ghat o ffc l' t hese 
m e lllo r ,Y up- g l'adc s ets o.l ::!5 % be lo w our' compet itio n ? 
Si mple , we buy in vo lume , whole s ale to deaLc l's ~Ul(.1 
sd l Iht:' bal an ce d irectly to own e rs of personal 1l1 i cY'o ­
SYSll:l1l S. The s e 16K dy n am it: me mor y c ircui ts U I' C 

f :.H.: t o r'y pri mc an d un conditionally guarantee ci for one 
fu ll vea l'. NOW . befo l" (' y ou c ha nge y our m ind . pic k 
up t ill: t c l e p hon c an d o1'lk r y our u p - g r a d e m c mo l'Y 
fr om Califol'nia Di g ital . Add 83 for T HSBO ju mpe l's . 

STAT Ie I- :ll 32 - 99 100 - 5C - 99U 11, + 

2 1 L02 -l5 0nS. 1. 19 . 99 , 95 . 90 . 8S 
2 1 L02 23 0n5 , 1. 49 1. 39 1. 25 * 
2 11'; 1I<'~: 4 450 4.7 5 4 . 50 5 . 95 5 . 50 5,25 
2 11 4 11",4 300 * 8 . !.l!i 8 . 50 8. 00 
.:10-14 -11\., 1 ·ISO 
-10·14 ·11\.,1 2:) 0 
40 ·15 Il(x ·1 4S0 

5 . 95 
9 . 95 
B. 95 

S. 50 5.25 
!J. :')0 9.00 
8.50 8 .00 

40 ·15 l Kx4 2!'l0 * * 9 . 9:' 9 . 50 9 . 00 
525 7 low po w. 4 . 80 4 . GO 5 . 9S 5 . 50 5. 00 

2716 EPROM 
SALES9.=-~' 
W e have sl3.she d pric e in an efforl to redu ce our over 
s tocked inve nto 'r:'Y. The s e are singl e five vall C:PRO;\!s 
mCi llufa c ture d by one of t he Worlds l a r gest p r oduc e r s 
of sl'!rn i c onduct ors . A t! a r e firsl q u ality pri me dev ices . 
CC l'alll ic 4.'}O nS. 

FREE 
UhRi\-VioLET PRodUCTS UVS ll-E 

UV EPROM ERASER 
With purchase of 

] FORTY 
2716 EPROM's 

~79value 

NEW 
from 

Shuyart 
Technoloyy 

8 
Megabyte 

Hard Disk Drive 
P a ck aged in the same phys ica.l s iz e a s t he indu st r y stan ­
da rd 5 1/4" m inifl oppy d isk d rive. The m icro-Win c hes ­
te r stor e s t h i r ty l i m es as much da t a (6. 38 megaby t es 
unfo r malted )' accl:!sses data t wic e as fast (170 m il1i­
sec onds ) cuul ll' an sfc r s dal;.t twenty t imes faste r' (5 . 0 
megabit s per s econd . ) 

The ST506 is fa c to r y s e aled to p rotect t he rn.edi a fr om 
e n v i l'on ment al contam in at e s . R equires onl y DC vo l tage . 

Du al Californi a lJig it a l 5 1 /·1" enclosure . 
STfiOG drive a nd pOWCl' s upply . 

Shu gar t Associate s S1\400 r enlova bl c 
medi a disk d l'ive fo r a bove package. add : 
5 - 100 & Appl e cont r oll e r s c hedul ed fo r 
s pr in g r e leas e . 

a p p Hnn ccs whil e you r awny f r om hOll1e. 
is ting Systcm X · l0 deviccs . 

usoo 
$300 

(lSI( 'J' lll'e l' ei ght c han lle l $6;, ,00 ,\ppli unce Modul e 500 w. S I J .U:. 
:\ llsicr con t r o l con so l e 3 ·1. ~5 
U ll r o1!;onic C onl r o ll e r I !J .U:', 

GOLl) E DGI', CO:\' i'\I:.I.."'IOH S 

S ·IOO .i 25" ccmL: I" S 
(m!i" i sol de.· . 2,,0" 1'0" 
Im!!ai wirc ..... r "p (f ll 
Su llins IIi - Rt·1. . 2:'0 ' 
Sul h u:I 1II · ll cl. \\'I\~ 
Sull ins/,\ IT a it' .\ 10' 

, 156" Ce nt e l' s (sl:Uld" I'd ) 

eu<:h F I' 
: 2.11 5 ~:! . 10 
:UJ 5 1 •. ;0 
·1.:>0 ·1. 00 
i . J:, .1. ~IO ; . :J~. .1. -,0 

'1 2/ 01-1 "im J;;v e l cl 2 . 5 0 2.1 r. 
:16/'72 Di !(ital G r oup SI r -, . :J ~ 5 . • ; 0 
:16 /7 2 Oi llita.1 Gr oup W/W G. liO G. I ;. 
·1:1/116 :\ \otol'o la GHOOSrr 6.60 6 .1 :' 
_13 /IIG ~ IOIo. 61100 \Vf\'. . .00 G . 8~ 

!r:TE(mAT EU C m CIJ lT SOChJ-:TS 
Low PI'u ril !! WIL·, · \\'I'"p 
c a d i IOU~ ~'ach 100 ! 

. 10 S . O~ ~. Iii 

.1 0 . 0:1 . I'j 
. 12 . 11 . F,O 
. 15 . 1:1 

. 2·1 
• ·10 

L ,mlp Modu l e 300 Wallll 13 . !!5 
:\, E;W full conl r ol wall fl Wi lCh 1·1. :.0 

TI-BID 
$1495 

List $1895 

" I) ' 

,,*',': , :,~:;',; , " ,::,:f 
10 ~::::::::::::) 01 

IIMAil 

r V!)C t o · :!·1 :! :;~ 

IJ ~_U I ' ""Ll l' .i l.llU ~ I. ·IO $ 1. :10 
DEUS f"maie :! . 2~, 
1)1:. h,)o\l I. ~,O 

DAI5P .1Iale 2 . J;' 
UA 1'tSf"wai(: J . 2;' 
I)A hOCl<i 2/1' I. tiO 
UB:?'}!' Ill:..!" 2. :;0 
1162:;S fl~mal ... J . J:i 
DB '~od 2/P 1. 35 
UC J7P nHll c ~ . :W 
DC:17S ("111al(: ti . OO 
DC hood 211' :I . t't 

DUSO f> male 5, 50 
1lj);,OS fellLaie tf . ·IO 
!)U" Q huud 2/P :!. 1I0 

CE NTHU;.I ICS 
.~ 7 - :lU :HiO 

2.00 L !JO 
I. J:' l. ~O 
2.1 -, :? OO 
J .I O 2. ~JO 
1. :1:; 1 • . 10 
:! . J5 :! . :?S 
J . 15 :1.05 
1.1 5 I. or, 
-1 . 00 J . i O 
.; .7 ', ;; . 50 
2. 00 1.7 :' 

5 . 10 ,I. 7 ~, 

11 . 60 !I .OO 
2 . ·10 

SELECTRIC 
BANK 

TERMINAL 

$2~O 
The [0i\1 2!180 te r m Inal was dcs l l,'ll e d to be luc:ated al e ac h te ll c r .. Sim ion In l 
Ii r (U1ch b:Ulk . Infor mat ion e nl ere d into the te l' Il, lna l would IU8tamruicoufl ly .I\IJulH 
the customers llccoum at thc conlpul c r. ,\ ,'ecor d of the I r ...nsaction ... ·ou ld b.' 
po s led into Ihe cu s tomc r s p tHlshook and s imul rulcous h ' r ecorckd onlO a contin· 
UQUII ·10 column p ll lle r 1'0 11 local ed within I h ~' I(, r lll ina l. U5E D 
I~ac h uni l i s suppUed wi th prlm hall . d hbon :unl docu mentatio n. 

6 2 key I!v tek no n · e nc1ded kc\·boo r d . ;-,,, ... ' 
surplus pu rehas ed f r oll' the r "slIlu:l1 111· 

vcnwry o f Ihe Alt a ir cOI"IIlH~· I· . I\I. Y· III " 

50 k~y '\ lic r o · S"'itch h r :lml 11;,.11 1·.ffeCI 
keylK):l r d . (USEOI. r en h il TT L I I.'""t ~' I ' 
PilI. n ~qu lre s to, volt . I\EY- P1' :' J Ihil . 
Sartle unit with ASCII encod e l· . Add $ 12.UO 
Als o :t vll il a b l e :\!axi · s",it c h NEW hcxlld,·e · 
i mal keyiJo<1 rd. Gl ass r ecd . r fL ~~!J. II LX 

~ 
... $139.50 

~ ; 

..m " . . 
. PORTABLE DATA ENTRY SYSTEM 

Thes t' u sed data te r m inals wcr~ ori ~~ i n al ty d \; s lgn ed fo r 1'1,'1:1 11 1110 1'1,' o nlc r ent r y 
!:1 y lltcm s . T he opc r ator eIllCI'S th" in\'l'nlo ry cOlllro! nu m h' H·. tnc t·c han tl i lll.' 0 11 

h :.Uld and the unit price . Aft !:: .· nil p..., r linent d:lt a has h"('1\ e nt e r ed . Ihe mum 
house is t e le phoned. Ihe )wn ds\;! i ll pl accd in the acoust ic coupl " .· :In ,Ill the n ' ­
c (lI'ded tnfo r mation ls tr1U1!llll itt cdh:lc k thc mlls tc r Compul c .·. 

~;:i~~)t: a~); SF~f~~ gJ~~I~I~~;. , ;i~:,¥~ t~' i ~:~ i~;~o~~~'~: 1~~1~0:1~~~ ~~p~~~~~,~": ) I~~~hc~i,I;:,,~ 
All lln! ls rCTHO\'cd (r om s ervlc t' [n \\'orkin~ COlld iti on . Ori gina1 cos: O\'C I' $2 . '>00. 

Regulated 
Power Supply 

SVOLT SAMP 
~l~~: ~~ ~,~.~:Il~i:t~;~ ~~~:'l,t: ~~~~ !\!;~:,It~ ~;f~~ I~~I\; ~V~: I ~ r~~,\s~,~~~:;\~, ~~I~.',l t " ~:":II,I.: : 
Suit:lb le {Ol' r r L ho hhy" t'llli c.,l i ulIs . SI' (;-1'5 1 U flO\\!\\ls . 

Sankyo Magnetic 
Card Transport 

I Ill s S;>uknJ C;lrtl t l';mSI!ur l ,~ c.,p.llI l , "f ,;Iunn~ 
.",,1 rct l·h·dn~ 0'''''1' ·.00 ch.lrolct..: r ;:; of d.,!.. Ir(\1 
.• SL!ll:ic :? lC " I II' sl\'I~' n'il. netic ,!.I~.' ".11''' . 

~ lmori :("tl1>."cll,JJ\ i sll' pu ll s tlic 11I.I,;ut:dc c.1nl "::1'0$3 Iltc {OU I' cl "'I>U"l ,·,· ."1/,, rilL,; 
1",.L11 in un tlc i' IWO secon ds. ! d~'.,l 1o" .>IlI· d.ll" IlrtlCCssinl, "JlI,lIc •• uun "III-n "" •. ,11 
,,, ·,,UlU S of in ro r mat iun ",USI h ~' r .,ndon> I\· rel r i,,·.·c') ' Or i .;in U e'l~1 •• v,·,· ~'.!110 . 0() 

I hLCu '''~'nl al ion .1111.1 sampil- car d Hlc h 1<h.:d. '-, ...... sU l'plus . $ P I; · S(;H 

111' 0;" \",' 91 CUIII11l1 1c r llUI IIUI l' IlI,·1101\l" .. h ."I · 

;~'~I" ~~' :: ~ L~nc:llc::l1~>I~~';:~'I;~~:tl' ll~ t~~:~;;~';~ ,. 11" ..... "' ... 1I'i 
.tny olhl! r 1,;0>111>11(" r tit ,I L~U pUtli "ompH!!'! \ 
vidco. Alsu SlI i l:lhJ,.· I'UI' \' 1\1",) ca!llt"·.'S . 
S"l'plit:d \\' i1h eo."'( cuhl " ;"tli ,1H<I1-UtlL ' ILn ... 
1 1 ~i.j u i n:s 1. -, · 5 \'. New 3·J I·p b s . S I<.: - Bl III 

DATA INPUT 
~~ TERMINAL 

u \. ¥ .-:---- :~~':e~~~~!~I !;:: ~rllc l~~i~'i'::, :(el~;:,t ll~ ,~~~ 
_____ • , . _ , .. ... .. Cor por aliou. Th" un;1 waa od ~ln"l1 v cl"al ll"ed 

fori1I I'Lllhl!:\l:Il l1 <llrcc tlyonlomll l-'l. ell C: 1al' ''· 
T he Ry lllcm h (;om l'rI ~ed Itf a I' r \;11lium ca Rl " Iumimu m :mll nl", r s l ~"s ,·nc1oILLlr" . 
a long wil h U lIon(!yw ... U I ,\\I ... r o ...... lld, hnlt Ill fe cl keyboa r d. Thil·tv rll s llhy 1'" " 1' " 
advise the ope r ato r oflhe H\'Sl ems Ill atU I! . FO<J r inc h loud RP(!ak," · :r.ckno ,,·,, ·dl/cli 
acc eptance ofdala "nd a1e r " Ihe Ofle r ,,\o r o f p.",dlng p r oblem". 
nul mOlll o f ,d] 'hi li " USl': ll"'e r n, lnal, ""1111" l itll " I1n"lIin"l lol1. Cal , lte "nlll,,,,,, ," ·" 
10 m all .:: Ihe pe r f""1 home fo r :.n S - IOO compute r ,.nd ·.·ld l·O d i s p l .-",; Or ""llh ~1I1~hl 
nlOc! ificallon wi ll acc"J>' Ihe It ock .... e ll ,\ 1 ~1· 65 tn lc rolco!!l I'Ll ler. 
Fl v" volt r el/'l' lm " d pow"r ~ U lll' ly III .... .. lIable fo r ,." add;llon,u $~u . 11,'c June IlvI,· \ 
All ""i IS a r e in e xcdlenl condllion . Or i ~ln .. 1 ;).C'tluis aion ov" r ,$700 . 22 Ihll. 

WESTERN UNION 

ENCLOSURE 
Theile <=nC ]Olu r CS It'e r e "'allufac· 
lu r ed fo r Wes tern lillion by Unt ­
vc rllal ·r echnology. T he ex aCI 
pu rpos e of Ihe l'roduci iItI liII It 
mysle ry but IIIU enc losu r e i~ 
id eally ~"lled fOI' an S o] 00 LI'Olh" I·· 
board wltb ohi t: ld,," po we r 9ullpl v , 
Hc movable hoo" "'ld p":Ht]!lnll 
fr onl make this encloaure nn at ­
t r active ho m.: for ""y hobby prod" e\. 
Ne '" su rp iull in faC I Or~' bOHes 111111plled with Ih r e" 
22 ( H edge coo llec tors ; DB 2!>S com",u" ic"l ions coonecto r : six 
(001 gr oomled po ....... \' co rd ", .. I mO rt' . I"s l" e rll l1l"ua ior.s : 19" • 
10112".67111: ' Shippin g wll l llhl 6 lhs . 



DU H ,' B I I. I TY . . . is Ih .... kc\' compooent or t he nc .... 
" nacom I SO. No bcll s no .... hI8tlclJ . no ,)robl ems . 
just conll islenl high qualll \' Olilpu l. 

Thl' ne .... 3101 display lerminal is the IB ili elllt')' into 
Ihe plU G compalable micro compute r Induslry. 

This nin <' .... 1I·1l dot matri" printer features a ballistic 
tvp'" prin t meCh:lll ism l:II0 r anteed fo r t hree m illirro 
char actcr s, Low cOlnt (16) InteJ.:rated e irclIlls add LO 

Ihc reliabHi tv or the I' rimc r . 

I'hl s tnodu la l'iy cOlIlHrocled CRT tet'Ollna! has been 
cng int:ered with the user In m ind . The video displ ay 
modu l e» """'iVIl18 an d t ilt s to pr()v ide Ihe ope r alor .... ith 
a com (ortablt, vievdn ll ilostu r e. 

Mic r op r oc ..... o r cont r olkd logic seekin!l: bi-tli r ectional 
J,ead allo .... s the I\,:acom to prlnl up 10 speeds of 150 
e haraclers fl e r second. I :JIj columns wide. 

Twelve illch P - 39 ureen phospho r screen boasts :l 
c r isp 7 by H c har:lC: l e r m "trix. 

ANACOM1S0 
,\djustabl e traClor s and varlabh .. head gap pe r m ll the 
Anacom to accepl fifleen Inch .... Ide multi-pa r I fo r ms . 

St aml:lrd 110 uy 201 line sC I'een forlllal wilh::l 25th IIn .:l 
10 displ ay nl:lcJl inc Slahl$ Wid ",Id in the diagnoSl lcs 
In Ihe event o f:l syst elll maifunClion. IBM direct price 

CALIFORNIA DIGITAL 

DOT MATRIX PRINTER 
Switch sdcct:lble: skip p.!per Iledor alion. C:l r ri:lge 
r e turn/line f~cd ;md si lt o r e l !;"t lilies pcr inc h. 

87 key Sel eclrlc style keyboard a rranllenlcnl alOll Il 
with numeric entry pad . Eight u sc I' definable func­
liol1 kl'yll . 

discount price 

51195 I .. medl.t, 

Mfg, suggested list S13S0 
California Digital Introductory Price 

Le ,,:!n pap e t· s hidd (llld cucloslt l'e S{AIIU.I proofing :ldd 
to t he overnll quality of Ilw pt·!nt ... r. 

The Anacom I !"O Is definit e ly the best v:o.I.ue in t odays 
ext r emely cotnl'cti:ivc .... o rl d of mic r o- prinlers. 

The ~ I O I video lcrl11lnal Is I1S232 comp ittitbl e :11111 dla ­
p l ays all 128 ,\ SCII characters inc luding cont r ol codes . 

deliver 

IQII' i'II'I~i'I' '1~11i~! If you a r c In Ihe ma rk "" for a " Qualily En{: inecr ed" 
dot mal ri x p,·lnlel·. pl caHe eott ll ide r thll " nncom 150 
before purch::ls ln g ) Ies" I'e lbble m:lch lne. 

Acccssible cllstomer lelup s witches aid in c hoos in g 
slIch optiuns as linc s p e(ld . parity scroll . and r cve r se 
vidt'o. 

I\ " ailahl e e it he r 115- 232 s~' r iaJ !l600 baud. I'H .. \-1 50S 
o r Cenlronic Jm rallcl Pit ,\-1 5f1P . Field c xchange. 
UPS shipping ""dglll ~ O pounds. 

l3ul m01l1 or al l. built Intoeve t)' 3101 le rminal is the 
qua.lily thM you have ItHOnlcd to cX])(,ct from the I J]~I =>",,~_,,'.,J\ ~OO-

NEW 
from 

INTEGRAL DATA 

4SD 
Paper Tiger 
GRr~WICS Sl1~O 

The 460 P ;'J:t' r Tigllr uses a dOl mat r ix c har acter formallon Icchnlque In which Ihe . 
pl ncemenl or the dOIlJ ovt' rl rop bOlh horh.onta.l ly :lI1d vcrlica.l ly 10 achlevc a corrc­
spondence II~all ly print ing. 
The prlmer't nine- wi r e print head utelJ Itaggered needlt' r o .... s to c r eate thc \'cr­
ti ll:.lly o"t'rlapping dott . The head Is drlvlln bi - dircctlolla.lly unde r mlc ropro­
CClIlior cont r ol hy a s teppe r mot or d riven mechan ism . 
.. ,.· ... ·0 K " buffe r al lows Ihe primer to aec llpt Ihe Ilmlre conlent of a 1.920 cha ract ... r 
CHT tc recn. Wilh gr aphics suggested r etail prlcc 5 1. 395 271bs. PRG - 460G 

NEe Spinwriter 
551121P/S 
$249 

::~~'~ ::o;,~ ~) ~~~~~ ~ n l~I~~i: ~,ii~; ,~rl;.l;; ~i ~.~~ r; i~~: ~l':;: e~r~~:ll ~ ~Ig,'t~ ;; r ~;;~~ ~ 
alld ItS- :::!:! serial inlerf.,cin..:. ' Iso i,,<'Iu,I"d Is ,1,,·l r .• clor t,· ... d ".ec h­
.. .ni lllll . a1onl! wi:h p r int :lli, ,,hle , ltd ri:.hon . l'II r.. - ... j IOI'S 701bs. 
I\t' "bo3r'd (f\SB) :'\Iodt' ! S520 PIS "v<lll abl e $2!!!!5 . PUN - 5520 PS 75 Ibs. 

I~~~--JEC V-300 
I Word Processing 

Daisy Wheel Printer 

$1595 
F inally a r .:l :1.lJonably priced l etter quality printllr ... UI - di r ectlonal print ing al 
2S c ha r acter!! per s e cond. Full 136 print posit ions wide. Proportional spacing 
1/ 120" horizontal , 1/48" vertical. 
U1HlII 8tamlard DiablO brand Interchanl;abLc diti sy print wheels. 
1I1\cl UOR:; CPU m ic r oprocessor controllt:d. Interfaces via Centronics par al l II I 
connector. Shipping S8 Ibs. PRV - 300. 

TEllETYPiMODEL43 ~. , . '. t 
4320 KEYBOARD MODELS s; . 

TTL serial output A.4.A $ 995 ~ I 
RS232 serial AAK 10 50 ~ 
Friction 80 column AAE 11 00 
Fric t ion 80 RS232 AAL 1195 • • ~. ''' ''. ' 
Bell 103 Modem M\B 1495 'H:' 

EPSON 
MX-80 $495 

The /11 .\ - 110 I!I a!.ix!! 80 char ­
aClc z·pe z· lItlcmuldolll1atrlxpriut e r . 

Tract!) t· fc ... d nl<:ch.ull :ltll adJ lI s IS 10 nCCllpt ten 
inch · .... ·I tl .., conlilllloltS P:'I'Ct'. H ~'(llI it'eli "Eir;:ht bit" 

<": .. ml r onics Iyp" p hl' .• lIo.:1 hll.· z·faci lll:. PIU: -MXOO 17 J b. 

HEWLETT 

Co .. por :.tlon. VVT - 3101 

PACKARO 
$2650 

The lIe ..... lell Packard IIP-R5 Is 11 com ­
"lele, low CO!!t porlahlt' c ompuh:r 

~~~~i~~~::~'. ay.t<:m. This sel f containcd p llckagll . includes CPU. keyhoa r d. print er. 
Clfr displ ay and c a ssCll e l ape drive. HP B5 SYS- II PII5 30 1119 . 

AMPEX 
DiALOGUE 80 

CRT TERMINAL 

$995 

ApJmJ Dgtal Data Sv;tems h:: 

Il EGI~ NT 2fi ~a50 
80 char acle l"'" :!'I lint Iwelve i!lch 
sc r een. 18 kevnumcric- cntr,' c luste r . 
neverse video. lJispl ayable control 
cha~acti: rs. \ UI' - 11 25 ship . 601bs. 

n EC E;': I' 30 .~!J:;O 

AdditiOllal f~·altl res. Spell ial function 
kl)\'8. Ilighresolu lloll /! raphics. 251 h 
SUIU!! \lne. ~lul l l - itucn!l i t\' sc r een. 
Su p" riorqualil\ kcvhoard . VD'\' - 1l 30 

~~~;;;~~~~~ IlEGENT ·1O $ t W f. ln scrt fdc!t:le line feal ure. Elevt' n 
spllclal !; r apili c Il vl lluoL!l. VI)T - HilO 

ADOS 
HE Cl;:NT 60 SI ;1!J5 

Uuf:t' retl displ :w . Hlock IHode II' IUIS-
1111"5100. Prolcclt:'d fie lds. VUT - H60 

BMC 
VIDEO 

MONITOR 
$259 

Grccnl'hosp'horll'!th 18 !I1l1 z bMd­
width. compos II vill eo Inpul make the Bil le 

KG ~ 12C 1m ldca! monll o r fOt' :myollC r t:qul dn g 
a high resoluti on 12" display. 

High IllIp::lct p laslic Ilnc!osure assu res Ihal titll BMC monit or Is a roll lled 
lake 1U1)' wher" Inslrulllellt. I' o r added p r olection Ihll un II Is ctluipped with 
J r t'll1ovall l e !lmoketl nOIl - J!l a rll plcxlJ! l :.s sc r een. VI)M- Br.]C I S l bll . 

. u".... .. _ .. 
di COnnect Your Choice 

MODEM $169 
Vi r eel connect modems eli m inale 10!ls of infor mation uU .:ltolhc ca d>on t::ol11pr ... ss ion 
as!loc ilted ..... l l h acousl ic I!\odcms . Choos ... c i:hcr of Ihcs ... t ..... o l! r Cal Ul1it s . 

The Utti\'ers al I)ma Sysl t'll' s 10J LP ,s switc h sel ectabl e h .. t wct' tl answe r IUld o ri l: ­
modcs . I ' '' II ~' Hdl 10J compat::lbl.... Ui r i:ct ly co"" cCIIi to Ihe new 1l1Odu iar 

jael... IOO'!'. powered fr om Ihetelephone line . No u ... t'd 10 10(::.10.: modem In 
10 A.t.: . po .... c l· r ecel'tlcle. 1I]01)-1 03L P :! I'OUlltl8. 

~ ',", J--

ACCESSORIES FOR THE 

APPLE 
COMPUTER "-'ii\ 

I~ 
CA.LIFORNIA COMPU.TER SYSTEMS MOUNTAIN CO~IPUTER PIlODUC'I'S 
Arithmet ic Proccs!lor 781 1 S/C $3 19 In t ro X- I O syst llm for BSR $2:J!l 

~!~~::(~~a;:t::fnl~~ ~r;::;f~~~;7 1 0 I :~ ~t~~!~~~ ~tD~~ bit 1~~ 
12K PROM Module 711<1 69 Appl c Cloc:k battery back- up 225 
Calender/C1oc:k, Bat. back-up 14 2~ 99 !;bpertalker S0200 24S 
P a rallel intllrface 7720,\ 99 RO~I Plus .... 1th filte r 165 
Programabie T imer 7740,\ 99 RO M Writer/Programmer 119 
Analog/Digital convllrter 7-I70A 99 APPLE BRAND PRODUCTS 

flUCROSm-r PRODUCTS :.rg;;yL:i'~/r~~;hc:~l rollc .. 
Apple to Z - 80 CPU card Floppy disk .... lthrul controlle r 
O. C. HAY ES P IlO DUCTS Apple parallel lnterfacc 

g~?e~J~~if~f2~~U~I~~o ~~ ~~~I~o;~~~c~~;t~ rface AIO 

. INTERACTIVE STRUCTU RES SORRE!\'TOVALLEY ASSOCIATES 
16 Channel AID card AJO/2 8" fl oppy controlle r (Pallc J.!.) 360 

5-100 BOARDS 
Assembled. Tested. Burned-in 

. ,. 
!..!.!.!. • 

" ::"'-= -~~-
. , " :r. 

MEASUREMENT s Ys rEM S 
Dynamic memory OMS - 6·100 5770 
Dynamic memory OMS - 3200 

CODBOUT/COMPUPRO 
Dual 8088/8085 16 bit CPU 375 
Z - 80 CPU 24 bit addrcss <I flUb: 239 
Static RAM 32K (Alpha Mi c ro) 575 
Sp ectrum color grllphicil board 329 
Intcr fllcer II 1/0 board 199 

SEATTLE COMPUTE H PIlODUCTS 
8086 16 bit CF\I 2 card aet/86 dOli 595 
CALIFORNIA COMPUTER SYSTEMS 
S~ 1 00 !'.binfr a.me 2200A 329 
Disk cont r oLler/2. 2 CPM 2422 329 
Z-80 CPU 4 Mill. DMA 29 10A 250 
DIGITAL RESEARC H 
32K 271 6 EPROM hoa r d 

EPROMS for above 2716 16 rcq. 13 

CALIFORNIA DATA COnpOnATION 
A/D boa r d 16 channel 12 bil l! 
QT COMPUTER SYSTEMS 
R ealtime clock/calenda r 13S 

MORROW 1 THINK ER TOYS 
Mu iliboard "NEW" OalllY ..... heel po rt. 
real time clock . power on ju mp. 
p r ogr am interrupt cont' l 31'/ 35 
Sw\.lchboard intllrface 4P/ 2S 
Disk Jockcy I dl l! k controUer 
Disk Jockey 1I druble density 
SO SALES 
PROM- IOO p r ogramme r 
Video dllJp t ay board 8024 
Vllrsanoppy 37>10 controller 

MULLEN PRODUCTS 
Extender boar d/ Logic p r obe (kit) 
Relay ~Io/control board 

D. C, HAYES PRODUCTS 
Mic r omodem S-100 FCC rcgl s te r 375 
ARTEC E LECTRONICS 
Wire Wrap proto boa r d WW/ IOO 
Genera! Purpose p r olo GP 1100 
CALIFORNIA DIGITA.L 
8086 CPU 4K on boar d IJtatlc 

TELETEK SINGLE BOARD COMPUTER 
FLOPPY DISK CONTROLLER 

The FDC-I fe(l\ureB Ihe Z · 60 CP U 
along ,dt h thc NEe 7G 5 n OpllY disk 
controlter. The bOll t'lI suppOr lS U;llh 
s lnl:11l or doubl e density;; 1/4 or II" 
disk d r ivcs. Two sll r i al (,I;; - Il GOO bd) 
and two par allel porls add 10 the nex -
IbLHly of Ihi s .slnJ!lc board computer. 
Other standard fC ::IlUres arc r e:lllime 
clock . .. esc! jUlllP to m01111 0 r. veClored 

) -
, I 

• 
~~i;I~~~I~d~~~g,~t~:l~il~c~~~I~I~~t~~I ~i~ll~ ~o~,~~C~~~~,~; :~~:~~ :~~c~ rivc. $695 
board becomcs capable of proJ: r a1>l lng 271G 1::I'RO~IS. UIIC- FUCI 

Quiet 
8uss 
880H8 



,-

<l
COMPUTER 15620 South Inglewood Avenue 

SYSTEMS Lawndale, California 90260 
INC. (213) 970-0952 

WE ACCEPT MASTER CHARGE 
VISA & AMERICAN EXPRESS 

Place Orders Toll Free 1-800-421-5150 
(Continental U.S. Only - Except Calif.) 
Retail Store Open 10:00A.M. to 6:00P.M. 

Daily Except Sunday 
aT CATALOG NOW AVAILABLE 

THE GREAT Q.T. BOARD SET SALE 
6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURCHASED 

Q. T. BD SET #1 (KIT) 
Z+80 CPU (Rev I) 
Expandable + with 32K 
Monitor For Serial Terminal 

Q. T. BD SET #2 (KIT) 
Z+CPU (Rev I) 
Expandable + with 64K 
FDCII Obi Den Controller A&T 
Monitor For Serial Terminal 

aT MEMORY EXPANSION KITS 
for 

TRS-80- APPLE- EXIDY 
4116200 ns ... . . . 8 for $35.00 
2716 (5V-450 ns) . . .... $13.50 
2716 (5&12V-450 ns) .. . $13.50 
2732 (5V) .. . .. ... .. ... $55.00 
2114L 300 ns .... . 8 for $40.00 

100 - $4.25 ea. 

KASETTE LIBRARY 
Part No. 
CAS-10-8 

Blue/Grey/Belge/ Black 
8" Diskette Holder .. .. $4.50 or 3/$10.00 

CA5-10-5 
Blue/Grey/Belge/Black 
5" Diskette Ho lder $4.25 or 3/$10.00 

PRINTERS 
DP-9501 - Anadex 

9x 11 dot malrix. 220 column. 200 cps. & 
graphics 
ADX-9501 Siandard DP-9501 . . $1475.00 
ADX-9501Gwilh graphics & 2K $1525.00 

Centronics 
CEN-73D-1 73(HA ...... . . . $695.00 
CEN-737-1 737-1 ... ..... .. $899.00 

LP-80 - Matchless 
9 x 7 matrix, 132 column, 125 cps , bi-direc tiona l 

MAT-MS204 . . .. . ......... $695.00 
PAPER TIGER - Integral Data 

132 column, parallel & serial, 150 cps, graphics 

IDS-440 IDS-440 . ......... $950.00 
ID5-440GID S-440w/graphics. $1050.00 

SPINWRITER - NEC 
65 cps, bi -directional , letter quality with trac to r/ 

serial or par. 

NEC-SS10 with 2K buffer ... .. $2600.00 

NOVATION CAT 
300 baud , auto answer/ originate acoustic 
modem 

NOV-CAT . .......... . ... . $149.00 

372 BYTE January 1981 

FOR S.D. BD SET #1 (KIT) FOR SERIOUS 
STARTERS SBC-100 HOBBYISTS 

Expandoram I with 32K RAM Our Our 
Normal $525.00 

Versafloppy Normal $950.00 Retail Monitor For Serial Terminal Retail 

a.T. 
BIOS for 8" or 5';''' Drives a .T. 

Price $425.00 Price $850.00 
FOR S.D. BD SET #2 (KIT) FOR SMALL BUSINESSES 

HOBBYISTS SBC-200 & SOFTWARE DEVELOPERS 
Our Expandoram II with 32K RAM Our 

Normal $1050.00 Versafloppy II Normal $1150.00 Retail 

a.T. 
Price 

Monitor For Serial Terminal Retail 

$850.00 
BIOS for Disk Drives 

SPECIAL 
SINGLE BOARD COMPUTER 
4 MHz Z80A CPU, dbl den Controller 
(5'1. or 8" simultaneously), CP/M~ 
compatible, on-bd EPROM /RAMI 
ROM, two serial & two parallel ports, 
real time clk, std 2K monitor & disk 
routine on ROM, one year warranty. 

SPECIAL PRICE THIS MONTH 
nT-FOC-1 (A&T only) . ..... $795.00 

DOUBLE DENSITY CONTROLLER 
Controls up to 4 mini or 4 maxi drives 
simultaneously. IBM diskette format, 
works with sgl or dbl sided drives. 1 K 
RAM data buffer, works with any CPU 
regardless of clock speed. CP/ M@> 2.2 
furnished for 5'1," or 8", Oasis compat­
ible. 
TL T-FDC II (A& T only) ..... $325.00 

QT MINI-SYSTEMS 
• (4 MHz) Z80A CPU. Obi Den Controller 
• Two serial & two parallel ports. Real 
time clock. 2K Monitor on ROM. 48K 
Memory board. Mainframe with 6 slot 
mother board • DOS on 5V," disk 
w/manuals. 
aT Mlnl-Syltem I( 'h Megaby1e).$2195.00 

Two B-51 sgl sided/ sgl den drives 

aT Mlnl-SYltem II (1 Megaby1e) $2495.00 
Includes two 8-52 dbl sidedl dbl den 

drives 
(Just add terminal & compute) 

CONNECTORS 
RS232 Set . . ............ . ........ $7.50 

1 Male oB-25, 1 Female oB-25, 1 Cover 
DB25P . . . . . . . . . . ....... $3.25 
DB255 . ... .. . . . .. . . .. . ........ . . $4.25 
Cover . ...... ... .. . .. .. .......... $1 .50 
5-100 (IMSAI STYLE) .. ..... .. $2.50 88. 
Gold Solder Tell .. ........ 10 lor $2.25 

a.T. 
Price 

PARTS 
MICROPROCESSORS 
Z80 (2M Hz ) ... $10.95 
Z80A (4MHz ) .. $12.95 
6502 . . $11.25 
6800 .. . .. . . ... $12.50 
6802 .. .. .. ... $18.00 
8035 . . .. $20.00 
8080A .. .. .... $ 3.50 
8085A .. . ... .. $20.00 
8086·4 . $60.00 
8088 . ........ $60.00 
8748 ... . $60.00 
TMS 9900 JL .. $29.95 

8080A SUPPORT 

8212 . .. ... $ 3.50 
8214 .... $ 4.50 
8216 .$ 2.95 
8224 ........... $ 4.00 
8228 . . .. $ 6.00 
8238 $ 6.00 
8243 ........... $ 5.00 
8251 .. . ..... $ 7.00 
8253 . . . . . . . . .. $19.00 
8253· 5 . . ..... $20.25 
8255 ..... .. .... $ 6.25 
8257 . .. ...... $17.95 
8257·5 ... .. .. . $19.00 
8259 . . .. ... $19.95 
8275 . $69.95 
8279 . . . . .. $17.50 
8279-5 . $18.00 
8295 . . .... ... $16.50 

KEYBOARD CHIPS 

AY5·2376 ..... $13.75 
AY5·3600 ..... $13.75 

BAUD RATE 
GENERATORS 

MC1 .. ll ... $11.00 
1.11432 XTAL ... $ 4.95 

DISK CONTROLLER 

1771BOI ...... $24.95 
1791A01(CER) $37.95 

$1000.00 

EPROMS 
1702A . . $ 4.95 
2708 .......... $ 6.25 
2516 (5V) . $18.00 
2716 (5V) .. . $13.50 
2716 (5 & 12V) $13.50 
2758 .... $19.95 
2532 . . $55.00 
2732 .......... $55.00 

USRT 
S2350. .. .... .. $ 7.95 

MISCELLANEOUS 
OTHER COMPONENTS 

N8T20 ......... $ 3.25 
N8T26 ......... $ 2.50 
N8T97 ......... $ 2.00 
N8T98 ......... $ 2.00 
1488 .. $ 1.25 
1489 .. ......... $ 1.25 
03205 .... . $ 3.00 
03242 ........ $10.15 
03245 . . . $ 5.60 
P3404 ......... $ 6.75 
TMS5501 ... $19.00 
DM8131 ........ $ 3.00 

UARTS 

TR1602B ....... $ 4.50 
AY5-1013A ..... $ 4.50 

CHARACTER 
GENERATORS 

2513 .......... $10.95 
UP CAS E (5& 12V) 

2513 .......... $10.95 
LWR CASE (5&12V) 

2513 ........... $ 9.75 
UP CAS E (5V) 

2513 . . ... $10.95 
LWR CAS E (5V) 

6800 PRODUCTS 

6802P .... . ... $18.00 
6821 P . . .. $ 5.25 
6840P . . $18.25 
6845P . $22.00 
6850P . . . $ 4.80 
6860P . .. $11.55 
6875P .... $ 7.40 

TELEVIDEO 
912C .......................... 5699.00 
92OC . . .. . ............... .. .... $799.00 
• Typewriter keyboard. Microprocessor 
controls. Upper/ lower case. Adjust­
able baud rates (75-9600 baud). SpeCial 
function keys 
Second page memory option ... $25.00 

Circle 332 on Inquiry card. 



DISKETTES 
5'1. sgl Si ded, sgl de,.., b o ll, 01 10 

VER-525-01 Soft sector . $27.95 
VER-525-10 10 sector ... ... . . . . . . . . . . .. . .. $27.95 
VER-525-16 16 sector . . ... . . . . $27.95 
5 ", ' d bl s.ded. dbl den , boll, 0 1 10 

VER-550-01 Soft sector . 
8" sgl ,.ded. S91 den , b Olt 01 10 

VER-34-1000 Soft sector . 
8" 5g 1 Sided, dbl den , bo )!. 01 10 

VER-34-8000 Soft sector . . . . .... . • •. .. 
8" dbl Sided. dbl den, bOK 01 10 

VER-34-4000 Soft sector . 

.. . ... $39.95 

$33.95 

. $55.95 

. ... $57.95 

HARD HOLES . 
PrOTect your valuable 50llware I rom spmdle d amage 

FSI -HHD Pkg of 50 for 8" . . . . ......... $15.00 
FSI-HDA 8" Applicator .. .. . . .. . .......... $ 5.25 
FSI-HHM Pkg of 50 for 5'1," . . . $10.75 
FSI-HMA 5'1'" Ap plicator . . ... $ 5.00 

QT MAINFRAMES 
Mainframe - Cal Camp Sys 

12 slo t 5- 100 m30nltame Wl l h 20 am p power supp ly 

CCS-2200AT A&T . , .. . ... $349.95 
OT 8" Disk Mainframe 

Dual 8" drive c utou ts Wi th 6 slOI motherboa rd 

OTC-MF ' DD6 WI th 30 amp p.s. . .. . ........ $S25.00 
5 ," O.sk Maln ' rames wllh 18A 

OTC-MF ' MD12 (12 slot M/B) . 
OTC-MF ,MDS (6 slot M/B). 
OTC-MF ' MD wlo M/B . 

Mainframe - T.E.I. 

$500.00 
.. $450.00 

$400.00 

TEI-MCS·112 (12 slot M/B) .......... .. . ...... $575.00 
TEI-MCS·122 (22 slot M/B) $695.00 

DISK DRIVES 
OT DfSK PACKAGE 

Obi De ll Controner, A&T, two 8" db l den d riVes. C P/M 2 2. cabonet. power 
supply & cables .. .......... . ........ . .......... .. $1395.00 

DUAL 8" DRIVES 
DIll Den 0, ,, .. e 5 on Cabonet Only 

2 ogilided (801R) ............ . ... $ 989.00 
2 dbilided (OUME) . . . ........... . .... . .... $1409.00 

8" DISK DRIVES 
Hig h ly rell .ble lI op py d ,,11 dr llle, ,gl "d&d. dbl den 

SHU-801R . . . . $ 425.00 
SpecIal Sale PrIce ............ 2 for $800.00 
Oume Daletrak S" dbl SIded. dbt denSll y 

OME-8DS (B51R compalible) . . .$ 599.00 
~~_$~oo~ 

MPI-B51 MPI B-51 
Sgl SIded Sgl/Dbl Den 

5'1'" DRIVES 

Exec t Rep lacement l or SA -COO 

MPI-B52 MPI B-52 . 
Obi SIded. O bi De n 

MPI-B91 MPI B-91 ... ' . . 
S91 SIded. D Dt De n. 17 Tracll. s 

PER-FD2oo PERTEC FD-200 
Sgl SIded . Sgl/Dbl Den 

.$ 275.00 

......... $ 395.00 

.... $ 395.00 

...... . $ 250.00 

QT MOTHERBOARDS 
aT Silence Plus 

6 510t (S· . .. It 8 '~") 

OTC-6 Slot BB Bare board $19.95 
OTC-S Slot K kit . $39.95 
OTC-6 Slot AT A& T . . . . . . . .. . . . . . . . . . . .. . . .. $49.95 
12 Sial 19 ' ," It 8"", 
OTC-12 Slot BB Bare board 
OTC-12 Slot K ki t 
OTC-12 Slot AT A& T . 
18 SIOI (14 ' , ' ~ a~- "I 

OTC-18 Slot BB Bare board .. 
OTC-18 Slot K ki t . 
OTC-18 Slot AT A&T . 

$29.95 
$S9.95 
$89.95 

$ 49.95 
$ 99.95 

. $139.95 

QT APPLE CORNER 

MEX-16A2 Apple Expansion Kit . 
Bur .. S.II l or 135.00 

DISK DRIVE for APPLE 
S'I'" d isk drllle w llh con i ro ller lor your Appl e 

. 537.00 

APL-5DC wi th contrOller ........... . .......... $535.00 
APL-5D wloul controller . " ...... . ........ $450.00 

8" DRIVES for APPLE 
Controller, two 8" drives, cabinet & cable .... . $1450.00 

OT APPLE DISK II 
Obi sided, dbl den. two 8" OUME drives with controller. 
pwr supply, cabinet. ca~ling , documentation & one box 
diskettes . .. .. .. .. .. .. .. .. . .. $2195.00 

OT APPLE DISK iii 
Same as Above - no controller .. . ... ... •..... $1695.00 

AIIO - S.S.M. 
Parallel & serIal In lerlace for you, Apple 

SSM-AIO K Kit . .. .. .... ....... $159.00 
SSM-AIO AT A& T .... ...... .. .. .. .... ...... $199.00 

APPLE CLOCK - OT System 
Real lim e c lock w /batlery back·up 

OTC-CCA-AT A& T ........................... $125.00 
SUPERTALKER - Mtn Hardware 

Speech recognltlon /synlh eslze' w/spea~ e r & mIke 

MHW-STLK A&T . $275.00 
Z-80 CARD for APPLE 

z-ao CPU card Wll h CP/M lor your Apple 

MST-Z80 A&T . . ... . ......... $289.00 
MICROMODEM - D.C. Hayel 

Au !o ans wer d Ial modem eald lor Apple 0' S· ' OO 
DCH-MM2 Apple modem . 
DCH-MMloo S- 100 modem 

TEXTOOL 

$349.95 
. ... $375.00 

ZIp· DIP" SOCKETS .. 
16 PIN ZIP' DIP" 
24 PIN ZIP' DIP" 
40 PIN ZIP' DIP" 

... $ 5.50 
..... . $ 7.50 

$10.25 
'ZERO )NSERT)ON PRESSURE 

BARE BOARDS AVAILABLE 
ON MANY PRODUCTS S-100 PRODUCTS WE ACCEPT M/C 

VISA & AM EXP 

Double Density - Cal Comp Sys OS M 2K 32K k ' $28995 
5V, ' or a" disk controller with free CPI M 2.2 S -RA 23 It . . . . . . . • . . . • . . • 

CCS-2422A A&T . ...... . .. . . . . . . . . . $374.95 S08-RAM232AT 32K A&T . .. . .... . . $339.95 
S08-RAM248K 48K kit ... • . .. • . ... .. $324.95 

SSC-1OG-SO Systems SOS-RAM248AT 48K A&T . . .. • .. . .. $374.95 
2.5 MHz zao CPU with serial & parallel 1/0 ports SOS-RAM264K 64K kit . . ... ... • .... . $359.95 

S08-SSC100K Kit . • . • .. . • . .. .. .. . . . $269.95 SOS-RAM264AT 64K A&T .... . .. . . . $409.95 
SOS-SSC100AT A&T .. .... ...... . .. $339.95 

16K Static RAM - Cal Comp Sys 
2 or 4 MHz 16K static RAM - a real memory bargain SBC-200 - SO Systems 

4 MHz zao CPU with serial & paraUel 1/ 0 ports 
S08-SSC200K Kit .......... ...... . . $299.95 CCS-2016B 16K 2 MHz A&T .. . . .... $279.00 

SOS-SSC200AT A&T .. . . . . . .. . .. . . . $375.00 CC8-2016BCK 16K 4 MHz A&T . . ... $309.00 

CB2 - S.S.M. P8 1 SSM 
2 or 4 MHz switchable zao CPU with RAM. ROM & 1/0 - ~ • : .' 
SSM-CB2K K it . . • .. .. ... . . •... • . ... $239.95 270a. 2716 EPROM board WIth bUilt - in programmer 
SSM-CB2AT A&T $299 95 SSM-PB1K kit. . .... ... . .. .. ... . . ... $159.95 

. .... ... . .. .... ... - SSM-PB1AT A&T . . ...... .. . .. ... .. $239_95 

2810 Z-80 CPU - Cal Comp Sys 
2 or 4 MHz zaOA CPU w/serial 1/ 0 port 

CC8-2810 A&T .. . ... . ... ... .. . ..... $275.00 
ExpandoRAM I - SO Systems 

2.5 MHz RAM board expandable from 16K to 64K 

PROM-100 - SO Systems 
270a. 2716. 2732. 275a & 2516 EPROM programmer 

S08-PROM-100K kit. ...... .. .. ... . • $175.00 
SOS-PROM-100AT A&T . . .. .. . ..... $225.00 

S08-RAM16K 16K kit • . •• .• • ..... .. • $245_00 1/0-4 _ S.S.M. 
S08-RAM16AT 16K A&T . .. . .... . .. $295_00 2 serial 1/0 ports plus 2 parallel 1/0 ports 

S08-RAM32K 32K kit. .. . . .... .. .... $275_00 SSM-104K kit .. . ...... . .. . . .... . ... $179.95 
SOS-RAM32AT 32K A&T . . . . ... . . .. $325.00 SSM-104AT A&T . ... . . ..... .. . ... .. $259.95 
S08-RAM48K 48K kit . .. . . •... ... .• . $305.00 SSM-104BB Bare board . ... ... .. . . . . $ 35.00 
S08-RAM48AT 48K A&T .. .... . ... . $355_00 SB1-S.S.M. 
S08-RAM64K 64K kit . ... .. .• . . • . ... $335.00 15 Hz to 25K Hz mus ic synthesizer for S-l00 
SOS-RAM64AT 64K A&T . .......... $385_00 SSM-SB1K kit. .. . .. .... .. .. . .... ... $239.95 

ExpandoRAM 11- SO Systems SSM-SS1AT A&T .. . ... . . . .... ... . . $299.95 
4 MHz RAM board expandable from 16K to 256K S-100 Extender _ Cal Comp Sys 
S08-RAM216K 16K kit . • . .. . . . . . .. •• $249.95 Puts problem boards within easy reach 
S08-RAM216AT 16K A&T ... . . . . . . . $299_95 CC8-2520A A&T . . . .. ... . .... .. .. .. $ 24.95 

~
COMPUTER ~J 

SYSTEMS [II 
INC. 

15620 South Inglewood A venue 
Lawndale . California 90260 
(213) 970-0952 

Circle 332 on Inquiry card. 

PLACE ORDERS TOLL FREE 
1-800-421 -5150 

(CONTINENTAL U.S_ ONLY) 
(EXCEPT CALIFORNIA) 

Apple is a trademark of Apple Computer. Inc. 
CP/ M and MPI M are trademarks of Digital Research . 
TRS-aO is a trademark of Radio Shack. 

Veraafloppy I - so Systems 
Versatile floppy disk controller for 8" or 5'/,' 

S08-VFIK kit . ..... .. ... . .. ........ $219.95 

SOS-VFIAT A&T . . .. .. .. .. . .... .. .. $269.95 

Versafloppy II - SO Systems 
New double density controlier for both a" & 5'1, ' 

S08-VF2K kit ... ......... . . ..... ... $309.95 

SOS-VF2AT A&T ..... .. . ... ... ... .. $369.95 
VOB-8024 - SO Systems 

aD x 24 1/0 mapped video board with keyboard flO 

S08-VOBK k it . . ... ...... ... .. .... . $339.95 
SOS-VOBAT A&T . ... ...... ..... ... $399.95 

VB3 - S_S_M. 
BO x 24 x 4a memory mapped with graphics 

SSM-VB3-4mhzK kit, 4 MHz ....... . . $399.95 
SSM-VB3-4mhzAT A&T, 4 MHz ... . .. $464_95 

SSM-VB3-4mhzUPG 80 X 48 upgrade, 4 MHz 
.. ... ..... .. .. .. .. .. .. . ....... . ... $ 89_00 

VIDEO BOARD -Ithaca Audio 
64 x 16 assembled & tested S- l00 video board 

I18-VBOAT A&T . ......... .. . ..... .. . $99.95 
T1 Active Tennlnator 

SSM-T1K kit .. ... . .. ... .. . .. . .. .. .. $ 34.00 
SSM-T1AT A & T ...... .. . .... .. ... $ 64.00 

VB2 1/0 Mapped Video Interface 
SSM-VB2K kit .. . .. .• . . .. ... . . .. •.. . $160.00 
SSM-VB2AT A & T ... ...... .... .... $210.0() 

XB1 Extender Board 
SSM-XB1'K kit (with Connector) . •... $ 22.00 
SSM-XB1AT A & T .. .. ...... .. ... .. $ 30.00 

Z-80 STARTER KIT - SO Systems 
Z-BO computer with RAM. ROM. 1/0 & keyboard 

S08-Z80K kit .. . . .... . .. .. . .. . ..... $319.95 
SOS-ZSOAT A&T ..... ... ...... ... . . $399_95 

TERMS OF SALE: CaSh. checks. money orders. 
c redit cards accepted . Also C.O.D. o rders under 
$100.00. Min imum order $10.00. California resi­
dents add .6% sales tax. Minimum sh ipping and 
handling charge $2.50. Prices subject to change 
without notice. International sales in American 
doliars only. 
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We're not selling it. The JADE Catalog is the best, and the best things 
in life are free. We will send you our new 1981 edition describing over 
4000 microcomputer parts, components, boards, systems, accessories, 

64K RAM Board - Cal Comp Sys 
4 MHz, bank selectable, IEEE standard 

MEM-64565A A & T . . . . . . . . . . . . . .. $449.95 

Memory Bank - Jade 
4 MHz, IEEE S·100, bank selectable, 8 or 16 bit 

MEM-99730K Kit, no RAM . . . ... .. $219.95 
MEM-16730K 16K kit . ..... .. . .. .. $249.95 
MEM-16730A 16K A & T . ... . . .... $299.95 
MEM-32731K 32K kit ........•.... $289.95 
MEM-32731A 32K A & T .... . ..... $339.95 
MEM-48732K 48K kit .... .. . .. . . .. $324.95 
MEM-48732A 48K A & T ..... . .... $374.95 
MEM-64733K 64K kit .. . . .. ...... . $359.95 
MEM-64733A 64K A & T ..... . .... $409.95 
MEM-99730B Bare board . ... . . . ..... $55.00 

ExpandoRAM II - SD Systems 
4 MHz RAM board expandable from 16K to 256K 

MEM-16630A 16K kit .... .. ....... $289.95 
MEM-16630A 16K Jade A & T ..... $339.95 
MEM-32631K 32K kit .. . . .. ....... $329.95 
MEM-32631A 32K Jade A & T ..... $379.95 
MEM-48632K 48K kit .. .. ......... $369.95 
MEM-48631A 48K Jade A & T . . . .. $419.95 
MEM-64633K 64K kit ...... .. .. .. . $409.95 
MEM-64633A 64K Jade A & T . .... $459.95 

32K STATIC RAM - Jade 
2 or 4 MHz expandable static RAM board uses 2114L 's 
MEM-16151K 16K 4 MHz kit . ... . $169.95 
MEM-16151A 16K 4 MHz A & T .. $224.95 
MEM-32151K 32K 4 MHz kit ..... . $299.95 
MEM-32151A 32K 4 MHz A & T .. . $349.95 

16K STATIC RAM - Cal Comp Sys 
2 or 4 MHz 16K static RAM · a real memory bargain 

MEM-16160A 16K 2 MHz A & T ... $279.00 
MEM-16162A 16K 4 MHz A & T ... $309.00 
MEM-16160B Bare board . .. ..... .... $29.95 

THE BIG Z* - Jade 
2 or 4 MHz switchable Z·80· CPU with serial 110 

CPU-30201K Kit .. . . . ....... . .... . $145.00 
CPU-30201A A & T ...... . . . ...... $199.00 
CPU-30200B Bare board .. . .. . . ... . . $35.00 

SBC-100 - SD Systems 
2.5 MHz Z·80· CPU with serial & parallel I/O ports 

CPC-30100K Kit .. . ... . .......... . $299.95 
CPC-30100A Jade A & T . .. ...... . $369.95 

SBC-200 - SD Systems 
4 MHz Z·80· CPU with serial & parallel 110 ports 

CPC-30200K Kit . . . ... .. ......... $339.95 
CPC-30200A Jade A & T .. ........ $499.95 

CB2 - S.S.M. 
2 or 4 MHz switchable Z80' CPU with RAM, ROM, & 110 
CPU-30300K Kit .. . ...... .... .... . $239.95 
CPC-30300A A & T ...... . . . . . .... $299.95 

2810 Z-80* CPU - Cal Comp Sys 
214 MHz Z·80A· CPU w l serial 110 p ort 

CPU-30400A A & T . ... . . .. ..... . . $275.00 

DOUBLE-D - Jade 
Double density controller with the inside track 

IOD-1200K Kit .. . ........... $299.95 
IOD-1200A 8" A & T ......... . ... . $389.95 
IOD-1205A 5'//' A & T . . . . .. . . . ... $389.95 
IOD-1200B Bare board ........... . . . $65.00 

DOUBLE DENSITY - Cal Comp Sys 
5'/' " or 8" disk controller with free CPI M 2.2 

IOD-1300A A & T ..... . ... .... .. . . $374.95 

VERSAFLOPPY II - SD Systems 
New double density co ntroller for both 8" & 5'/''' 

IOD-1160K Kit .. ... . ..... .. .. .... . $379.95 
IOD-1160A Jade A & T ........... $439.95 

S.P.I.C. - Jade 
Our new 110 card with 2 SID's, 4 CTC's, and 1 PIO 

101-1045K 2 CTC's, 1 SIO, 1 PIO .. $199.00 
101-1045A A & T . . ... $259.00 
10I-1046K 4 CTC's, 2 SIO's , 1 PIO $259.00 
101-1046A A & T .. . . . $319.00 
101-1045B Bare board wi manual . .. $59.95 
101-1045D Manualonly . . .. ....... . . $20.00 

1/0-4 - S.S.M. 
2 serial 110 ports plus 2 paral/el 110 ports 

IOI-I010K Kit .. . ... .. .. , $179.95 
IOI-I0lOA A & T .... ...... ........ $259.95 
101-1010B Bare board . : . .... . .. . . ... $35.00 

lOOK DAY CLOCK - Mtn Hardware 
Crystal controlled S-100 clock with NiCad backup 

IOK-1400A A & T ................. $329.95 

SBI - S.S.M. 
15 Hz to 25K Hz music synthesizer for S·100 

IOS-1005K Kit ..... $239.95 
lOS-100M A & T .... .. ....... $299.95 

TB-4 - Mullen 
Extremely versatile extender board with logic probe 

TSX-180K Kit ............. ..... .. .. . $55.00 
TSX-180A A & T ........ .. .. ........ $75.00 

S-100 EXTENDER - Cal Comp Sys 
Puts problem boards within easy reach 

TSX-160A A & T .................... $24.95 

VIDEO BOARD - Jade 
64 x 16 assembled & tested S- /OO uideo board 

IOV-I050B Bare board .. .. . . ... . $25.00 
IOV-1050K Kit .... ... ..... . $99.95 
IOV-1050A A & T sale price $139.95 

VDB-8024 - SD Systems 
80 x 24 110 mapped uideo board with keyboard l i D 

IOV-1020K Kit ......... $399.95 
IOV-I020A Jade A & T ... . .... $459.95 

VB3 - S.S.M. 
BO x 24 or 80 x 48 memory mapped with g raphics 

IOV-1095K Kit, 4 MHz......... . . $399.95 
IOV-1095A A & 1', 4 MHz $464.95 
IOV-1096K 80 X 48 upgrade, 4 MHz . $89.00 

PB-l - S.S.M. 
2708,2716 E PROM board with built-in programmer 

MEM-99510K Kit $159.95 
MEM-995lOA A & T $239.95 

PROM-I00 - SD Systems 
2708,2716,2732.2758, & 25 16 EPROM programmer 

MEM-99520K Kit $219.95 
MEM-99520A Jade A & l' $269.95 

Single Board Computers 

I 

6502 computer with printer, display, & keyboard 
CPK-50165 lK AIM .. ............. $374.95 
CPK-50465 4K AIM ......... .... .. $449.95 
SFK-74600008E 8K BASIC ROM . .. $99.95 
SFK-64600004E 4K assembler ROM $84.95 
PSX-030A Power supply ............ . $64.95 
ENX-000002 Enclosure....... . ... $49.95 

4K AIM, 8K BASIC, power supply, & ene/osure 
Special package price . ............ $625.00 

Z-80* STARTER KIT - SD Systems 
Z80' compul,er with RAM, ROM, 110 , & keyboard 

CPS-30010K Kit ..... ........ ..... $369.95 
CPS-30010A Jade A & T ..... . . . . . $459.95 

Motherboards 
ISO-BUS - Jade 

Silent, simple, and on sale· a bettcr motherboard 
6 S lot (5 '/.0" x 8%") 

MBS-061B Bare board .. $19.95 
MBS-061K Kit ....................... $39.95 
MBS-061A A & T ... ..... .... . .. . ... $49.95 

12 Slot (9W' x 8%") 
MBS-121B Bare board $29.95 
MBS-121K Kit ........ .... .. ... .. . ... $69.95 
MBS-121A A & T .... .......... .. .... $89.95 

18 Slot (l 4'fi' x 8%") 
MBS-181B Bare board .. . .. . . .. . . $49.95 
MBS-181K Kit. . . ... . . .... $99.95 
MBS-181A A & T .. .. .. . . ...... .. .. $139.95 

Mainframes 
MAINFRAME - Cal Comp Sys 

12 slot S·100 m ainframe with 20 amp power supply 
ENC-112105 Kit .................. $309.95 
ENC-112106 A & T ............... $349.95 

DISK MAINFRAME - NNC 
Dual 8" drive cutouts with 8 slot motherboard 

ENS-112320 with 30 amp p.S . . , ... $699.95 

Video Monitors 
9" B & W MONITOR - A.P.F. 

High quality, hig h resolution uideo monitor 
VDM-750900 9" monitor ........ ... $149.95 

13" COLOR MONITOR - Zenith 
The hi res color you 'ue been promising you rself 

VDC-201301 .......... . ....... . .... $449.00 

12" GREEN SCREEN - NEC 
20 MHz. P31 ph osphor video monitor with audio 

VDM-651200 12" monitor ......... $249.95 

SUP'R'MOD II - M & R Assoc 
Color or B & W TV in terface reco mmended for Apple 

IOR-5050A A & l' .. .... . . . . . $29.95 



peripherals, and software. All you have to do is ask for it. Justcircle 
our InquIry number on the reader serVIce card In the rear of this 
magazine and we will send you the best. It's free and it's easy. 

16K MEMORY UPGRADE 
Add 16K of RAM to your TRS-80, Apple, or Exidy 

MEX-16100K TRS·80 kit .... . .. . . $39.95 
MEX-16101K Apple kit.. . . ..... . . $39.95 
MEX-16102K Exidy kit .. . ......... . $39.95 

DISK DRIVE for APPLE 
5'4 ft disll drive with con.troller [or your Apple 

MSM-1231OC with controller .... .. $475.00 
MSM-123101 w / out controller ..... $375.00 

8" DRIVES for APPLE 
Controller, DOS, two 8/1 drives, cabinet, & cable 

Special package price .... $1475.00 

AIO - S.S.M. 
Parallel & serial interface for your Apple 

IOI-2050K Kit $159.00 
IOI-2050A A & T ...... .... .. .. $199.00 

PRINTER INTERFACE - Cal Comp 
Sys 

Centronics type l i D ca rd w / firmware 
IOI-2041A A & T .. .. .......... ...... $99.95 

APPLE CLOCK - Cal Comp Sys 
Real time clock w / battery ba ck -up 

IOK-2100A A & T $119.95 

SUPERTALKER - Mtn Hardware 
Speech recognition / synthesizer w / speaker & mike 

IOS-2015A A & T $275.00 

Z-80* CARD for APPLE 
Z-80· CPU card with CP/ M for your Apple 

CPX-30800A A & T ........ $279.95 

MICROMODEM - D.C. Hayes 
Auto answer/ dial modem card for Apple or 8-100 

IOM-2010A Apple modem $349.95 
IOM-1100A S-100 modem.. $375.00 

Micronet Modem - Micromate 
Direct. COllnect wI all Micromodem II f eat.ures 

IOM-2020A Best Apple modem $275.00 

Spectronics hi intensity industrial eraser 
XME-3100 Without timer ...... .. .... $69.95 
XME-3101 With timer $94.50 

L.S. Engi"eeri"g UV eraser for up to 48 EPROMs 
XME-3200 A & T .................... $39.95 

Circle 333 on inquiry card . 

8" Disk Drive Sale 

JADE's new dual disk sub·assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, rugged dual drive power 
supply, cooling fan , cable kit, lighted power 
switch, approved fu se assembly, line cord, Never­
Mar rubber feet, and all necessary hardware to 
mount 2·8" disk drives - it 's all American made, 
guaranteed for six monthes, and it's in stock! 

Dua l 8" Sub-Assembly Ca binet 
END-000421 Cabinet kit $225.00 
END-000420 Bare cabinet ....... .... $59.95 

Single s ided, double density disk drive sub-system 
END-000423 Kit w/ 2 8" drives . . . . $995.00 
END-000424 A & T w / 2 8" drives $1195.00 

Double s id ed, double density dis k drive sub-system 
END-000426 kit w / 2 8" drives $1495.00 
END-000427 A & T wl2 8" drives $1695.00 

8" DISK DRIVES 
Highly reliable doub le dellsity floppy dish drives 

Shuga rt BO lR s ingle sided, double density 
MSF-I0801R SA·801R .. . ... . ..... $425.00 
Special Sale Price ........... 2 for $790.00 

Siem ens FDDIOO-8D2 single s ided, double density 
MSF-201120 6 mo warranty ....... $395.00 
Special sale price. . . . . 2 for $750.00 

Qume Datatrak 8 double sided, double dens ity 
MSF-750080 SA·8S1R compatible .. $625.00 
Special sale price 2 for $1198.00 

JADE DISK PACKAGE 
Double-D controller kit, two 8/1 double density drives 

CP/ M 2.2, cabinet"power supply, & cables 
Special package price $1395.00 

DISKETTES - Jade 
Bargain prices 011 magnificent magnetic m.edia 

5 1,4" sing le sided, single density, box of 10 
MMD-5110103 Soft sec/or .... $27.95 
MMD-5111003 10 sector...... $27.95 
MMD-5111603 16 sector $27.95 

5'10" double s id ed, double density, box of 10 
MMD-5220103 Soft sector ....... $39.95 

8" s ingle s ided, s ingle density, box of 10 
MMD-8110103 Soft sector ... ... . . . $33.95 

8" s ing le s ided, double density, box of 10 
MMD-8120103 Soft sector ... $39.95 

8" double sid ed, double dens ity, box of 10 
MMD-8220103 Soft sector....... .. $57.95 

NOVATION CAT 
300 baud. auto answer / originate acoustic modem 

IOM-5200A Special sale price . . $139.00 

D-CA T 300 baud, direct connect modem 
IOM-5201A Special sale price ..... $179.00 

• Z-BO, Z-BOA, and the le tter Z ure recognized trndcmnrks 
ofZilog, Inc. ·CP/M is u r egistc l'c d trademark of Digital 

Resea r c h Corp. ·CBASIC is u trademark of Compiler 
Systems , Inc. 

Printers 

SPINWRITER - NEC 
65 cps, bi-directional, letter quality with f,ra ctor 

PRD-55510 with 16K buffer .. $2595.00 

BASE 2 - Impact Printer 
132 cps, bi-directional, tra.ctor feed, & gra.phics 

PRM-13100 . ..... $649.00 

DP-9501 - Anadex 
9 x 1 I dot matrix, 220 column . 200 cps, & graphics 

PRM-I0501 Standard Dp·9501 $1395.00 
PRM-I0511 with graphics & 2K .. $1450.00 

MICROPROCESSORS 
Z-BO ____ ....... : ... 10.95 
Z-BOA . .. .. ... 12.95 
6502 11.50 
6800 11.95 
6802 ..... 17.95 
6809 ............ _ 39.95 
B035 .......... _ 24.00 
BOBOA _ .. ... 6.59 
8085 , , .... 15.95 
8748 _ ............. 59.95 

Z-BO SUPPORT 
3881 PIO .......... 9.50 
3881-4 PI0-4 MHz _ 14.50 
3882 CTC .......... 9.50 
3882-4 CTC4 MHz 14-95 
3883 SIO ......... 29.50 
3884 SIO ... 49.50 

8800 
SUPPORT 

6821P .............. 5.95 
6828P ............. 11.95 
6834P _ . 22.50 
6840P . .. ...... 18.75 
6850P.. . .... 4.BO 
6852P .............. 5.79 
6875L . 
68488P 

. ....... 7.40 
.25.00 

BAUD RATE 
GENERATORS 

MCI4411 ..... 10.00 
1.843 MHz xtal ..... 4.95 

PROMS 
2708 450ns ........ _ 8.25 
10 {or $59.00 
2716 12.5u ........ 12.95 
2716 5v .......... . 12.95 
10 {or $99.00 
2532 5v ........... 39.95 
2732 5v ........... 39.95 
27GB 5v ........... 19.95 

RAMS 
21L02 2 MHz ...... . 1.25 
21L02A 4 MHz ..... 1.50 
2114L 2 MHz _ ... 3.75 
2114LA 4 MHz. . _ 3.95 
2 147 70ns ......... 39.95 
4116 _ ........... 4.95 
4161 64K xl . 175.00 
5257 2 MHz ........ 6.75 
5257A 4 MHz ...... 7.25 
MK4118 ........... 18.95 

8212 
8214 
8216 
8224 
8224--4 
8228 
8228 
8238 
8243 

SUPPORT 
DEVICES 

........ 4 .95 
_. 4.65 

..... 2.95 
.. 3.25 

.. 10.95 
..... 3.85 

...... 4.95 
.. 4.95 

..... 8.00 
8250 ......... 14.95 
8251 . 6.50 

UARTS 8253 __ 13.95 
A Y5-1013A ........ 525 8255 . _ 6.50 
A Y3·1014A .. 825 8257 __ 19.95 
TIU802B _ 525 8259 _ 17.95 
TMS6011 . 5.95 8275 ....... . 49.95 
IM61O'..! . 9.00 8279 _. 15.95 

•••••••••••••••••••••••••••••••••••• 
= PLACEORDERSTOLLFREE ! 
= Continental U.S. Inside California = 
= 800-421-5500 800-262-1710 = • • • For Technic(ll illquirif'!I' (Jr Cus/omN Service cllII • = 213-973-7707 = • • = d"'~' -:£I I • • = Computer Products : = 4901 W. Rosecrans, Hawthorne, Ca 90250 : 
• TERMS OF SALE: Ca:;h . ch l.'C ks, cred it cards. or • 
• Purchase Ord ers from qua lified firm:; ~1l1c1 institutiun s. • I Minimum order $ I G.OO. Californi a residents add fj% tax. = 
• Minimum shipping' and ha ndling charge 82.:")0 PricinJ,{ • = und availability subject to chun~e without notice. I 
• ••••••••••••••••••••••••••••••••••• 



7400 
SN7400N 19 
SN7<l0IN .22 
5N7 402N .22 
SN7403N 22 
5N7404N 22 
5N7405N .23 
5N7 406N 23 
SN7407N 23 
SN7408N 26 
5N7409N 23 
5N7410N 22 
5N 74 11N 29 
SN7412N 29 
SN7413N 39 
SN7414N 59 
SN7416N 29 
SN7 4 17N 29 
SN7420N 22 
SN7421N 35 
SN7tl22N 29 
5N7423 N 29 
5N7425N 29 
SN7426N 29 
SN7427N 29 
SN7tl29N 45 
SN7430N 23 
SN7A32N .29 
SN74 37N 29 
SN7A38N 29 
SN7439N 29 
SN7440N 24 
SN7 44 1N 79 
5N7442N .57 
SN744 3N 79 
SN7<l44N 79 
SN7445N .79 
SN7A46N 79 
SN7447N S9 
SN7448N .79 
SN7450N 23 
SN745 1N .23 
SN7453N 23 
SN7 454N .23 
SN7459N 29 
SN7460N 23 
SN7470N 39 
SN74 72N .3<1 
SN7473N 38 
SN7474N 36 
SN7A75N .38 
5N7476N 36 
5N7479N 460 
SN7480N 59 
SN7481N 1 10 
5N7-182N 1 10 
SN7483N 5S 
SN7485N 65 
SN7486N 39 
5N7 489N 17S 
5N7490N 39 
SN7491N .65 
SN7492N 52 
5N7493N .49 
SN7494N 72 
5N7495N 65 
5N7496N 72 
SN7 497N 3 10 
5N741ooN 99 
SN7-11 07N 32 
SN74 109N 53 
SN74116N 1.95 
SN74121 N .29 
SN74122N .39 

SN74123N 
SN·(41 25N 
SN741 26N 
SN14128N 
5N14 t 32N 
SN14 136N 
SN74139N 
SN74141N 
SN7 414 2N 
SN74143N 
SN74 144N 
5N74145N 
SN7,'147N 
SN74148N 
SN74 150N 
SN74151N 
SN74152N 
SN74153N 
SN74154N 
SN74155N 
SN7 4 156N 
5N741 57N 
SN74158N 
SN74160N 
SN74 161N 
SN74162N 
SN74163N 
5 N741 64N 
SN74 165N 
SN7·1I66N 
SN74 167N 
SN74170N 
SN7,1172N 
SN74173N 
SN7.1174N 
SN74175N 
SN74176N 
SN741 l7N 
SN7AI79N 
SN7 4 180N 
SN74181N 
5N74182N 
SN74 184 N 
SN74 185N 
SN1AI86N 
5N7418BN 
$N741 90N 
SN7 41 91 N 
SN14192N 
SN1AI93N 
SN74194 N 
SN7 4195N 
SN7 4196N 
SN74t 97 N 
SN74198N 
SN74199N 
SN7422IN 
SN7tl2SIN 
SN7A273N 
5 N1A279N 
SN7'1283N 
$N742811N 
SN74285N 
SN14290N 
SN74298N 
SN7'1365N 
SN711366N 
SN74367N 
SN74368N 
$N74390N 
5N1·'393N 
SN74490N 

CMOS 
CD400Q 
CD4oo1 
CDA002 
C04OO6 
C04007 
CD4oo8 
CD<lOO9 
CO <1010 
CD4011 
CD4012 
CDAOl3 
COA014 
COAOl5 
CD4016 
CD-1017 
COAOl 8 
CD':'OI9 
C04020 
C0402t 
CDA022 
CD4023 
CDA02A 
CDA025 
CD4027 
COA028 
CD4029 
CD4030 
C04031 
CD4032 
CD4034 
C04035 
C04037 
CD4040 
CD-1041 
C040-12 
CD4043 
C04044 
CD40A6 
CD·~047 

C04048 
COA0 49 
C04050 
C0405 1 
C04052 
CD4053 
COA055 
CO<l056 
C04059 
CD4060 
CD4066 
CD';069 
CD4070 
C04071 
C04072 
CD4073 
CD4075 
CD4076 
C04077 
C04078 
C04081 
C040B2 
C04085 
CD40B9 

.35 COtl093 

.35 CO<l09 <1 

.35 C04098 
1.39 C04099 
.29 MCI4408 

1.39 MC14409 
.49 MC1<1·1I0 
.49 MCI4412 
.35 MCI4<115 
29 MCI<I<119 
49 CD4501 

1.39 CO<l 502 
1.15 CD4503 

59 C04505 
119 C04506 

99 C0l1501 
49 C04508 

I 19 CD4510 
1.19 C04511 
1.15 C04512 

38 C04515 
79 C04516 
36 C045 18 
.65 CD4520 
.85 C04555 

1.29 CO.1556 
45 CD4566 

3.25 74COO 
215 74C02 
325 1.IC04 

.95 14C06 
195 7-1CIO 
129 74CI<1 
125 74C20 
.95 7,IC30 
85 7<1C32 
85 7-1C42 

175 7<1Vl8 
125 7<1C73 

99 7<1C74 
69 7I1C85 
69 74C89 

1.10 7, 4C90 
110 711C93 
110 74C95 
395 7'ICI07 
295 74CI51 
995 74CI54 
139 7.I C157 
.75 74CI60 
35 74C I 61 
49 74CI63 
35 i.ICI6.\ 
35 7·IC1 73 
35 74CI 74 
35 74C175 

129 74CI92 
35 74C193 
35 7-1C I 95· 
35 14C922 
35 ·' 4C9:?3 

1 95 MM80C95 
295 MM80C97 

59 
.39 

" 59 
.69 
95 
95 
.69 

2.95 
295 
295 

62 
>95 
"0 

99 
.67 
67 
67 

"9 
82 
.89 
. 69 
"5 
.95 
95 
89 
.87 
.97 
.97 

1.20 
, 95 
, 69 
595 

79 
89 
89 
85 
85 

"" 75 
1.75 
.75 

1.95 
>95 
995 
3.90 
1.1 5 
1.1 5 

85 
65 
65 
65 
65 
65 

"9 
"9 
"9 

95 
1.05 
.69 

2.15 
3.90 
3.90 
1.25 

95 
66 
.66 
,79 
79 

, 90 

'90 
' 90 

.99 
2.95 
2.49 
2.25 

12.95 
12.95 
12.95 
12.95 
8 .95 
4.95 

39 
1.65 

69 
8.95 

.75 
95 

395 
1.39 
, 39 
1.39 
3.95 
1.69 
1.39 
1.39 
4.95 

.99 
225 

.3Q 
39 
39 
49 
49 

, 65 
.39 
39 
99 

, 85 
239 

85 
85 

2·19 
4 .95 
, 85 
, 85 
, 85 ,,. 
249 
350 
"0 
239 
230 
239 
239 , .. 
775 
'75 
239 
439 
239 
795 
6.95 

"0 
"5 

74LSOO 
74LSOON 
74LSOIN 
7 4LS02N 
74LS03N 
74L504 N 
74LS05N 
74LSQ8N 
74LS09N 
74LS10N 
74LSl1N 
74LSI2N 
74LSI3N 
74LSI4N 
7<1L515N 
7<1LS20N 
74 LS21 N 
74LS22N 
74LS26N 
74LS27N 
74L528N 
74L$30N 
74LS32N 
74LS37N 
74LS38N 
74LS40N 
74LS42N 
74LS47N 
74LS48N 
74LS51N 
74LS54N 
74L555N 
74LS73N 
74LS74N 
74LS75N 
74 L576 N 
74LS78N 
74LS83AN 
74LS85N 
74LS66N 
74LS90N 
74L592N 
74L'-693 N 
74LS95N 
74LS96N 
7 4LSI07N 
74LSI09N 
74L5112N 
74LS I1 3N 
74L5114N 
74 LSI 22N 
74L5123N 
74L5 124N 
74LSI25N 
74LSI26N 
74LSI32N 
74LSI36N 
74LS138N 
74LS139N 
74LS145N 
74LSI48N 
74LS15 1N 
74LS153N 
74LSI54N 
7 4LS I 55N 
7 4LSI56N 
74LS I 57 N 
74LSI 58N 
74LSI60N 
74LSI61N 
74LSI62N 
74LSI63N 

.35 74LS 164N I 19 

.28 74LS I 65N 89 

.28 74LS166N 2.48 
28 74LS168N 1.89 
39 74LS I 69N 1.89 
28 74L5 170N 1.99 
39 74LSI73N .89 
39 74LSI 74N 99 
.28 74LS175N .99 
39 74L5181 N 2.20 
39 74LSI90N 115 

74LS I 9 1N I IS 
1 25 74LSI92N 98 

39 14LSI 93N 98 
26 74LSI94N 115 
38 74LSI95N 95 
38 7I1LS 196N .89 
39 74LSI97 N .89 
39 7,I LS22I N 149 
39 74LS240N 1.95 
.26 74LS241N 1.90 
.39 74LS242N 1.95 
79 74 LS243N 1.95 
.39 74LS244N 1.95 
.26 74lS245N 4.95 
79 7·I LS247N 110 
.79 74LS248N 1.10 
.79 7·I LS249N 1.69 
.26 14lS25 1N 1 79 
35 74LS253N .98 
.35 74LS257N .98 
45 7tlLS258N 98 
.59 74LS259N 295 
68 74LS260N 69 
45 74LS26 1N 2 49 
65 7-ILS266N 59 
99 7<1LS273N 1.75 

1.19 74LS275N 4.40 
45 7<1LS279N 59 
75 7<1LS283N 1.10 
75 7ALS290N 1.29 , 
.15 14LS293N 1.95 
. 8B 7 11L$295N 1.10 
98 7tl LS298N 1.29 
45 7<1 LS324N 1.75 
.45 74LS347N 1.95 
.49 74LS348N 1.95 
.49 74LS352N 1.65 
.55 74LS353N 1.65 
55 74lS363N I 49 

1.19 74lS365N 99 
1.35 7'llS366N 99 

89 7,l lS367N .73 
89 7 4LS368N .73 
79 74LS373N 2.75 
59 74LS374N 2.75 
.89 74LS375N 69 
.89 7.1LSJ17N I 95 

1.25 74lS385N . I 95 
1.49 74lS386N .65 
.79 7I1LS390N 1.95 
.79 14LS393N 1.95 

2.49 14LS395N 1.70 
1.19 74lS399N 2.95 
.99 74lS424N 2.95 
99 74LS668N 1.75 
75 74LS670 N 2.29 

.98 8 1lS95N 1.99 
1.15 6I l S96N 199 
.98 81 l S97N 199 
98 81 lS98N 199 

LINEAR 
78H05 5.95 
78M06 1.<19 

LMI4 14N 1 90 
LMI458CN/ N 49 

78M.G. 1..19 MC1 488N 1.019 
LMI05H 99 MC 1489N 1.019 
LM10BAH 2.95 LM1 496N .89 
LM300H .79 lM 1556N 1.50 
lM30ICNIH .35 lMI800N 79 
lM304H .98 LMI820N .95 
lM305H .89 LMI850N .95 
LM306H 3.25 LM1 889N 395 
LM307CN/H .29 LM2 1 II N 
LM308CN/H .98 LM2900N 
lM309K I 49 LM2901 N 
lM310CN 125 LM2917N 
lM31 1D/CN/H .98 CA30 13T 
LM312H US CAJ018T 
lM317T 2.75 CA3021T 
lM318CN/H 1 49 CAJ023T 
lM319N/H 1.25 CAJ035T 
LM320K·XX- 1.49 CAJ039T 
l M320T·XX· 1.25 CAJ046T 
lM320H·XX· 1.25 LM3053N 
LM323K 4.9 5 CA3059N 
LM324N 1.25 CAJ060 N 
lM339N .95 CA3062N 
lM340K-XX' 1.49 LM3065N 
lM340T·XX- 1.25 CAJ080N 
lM340H·XX · 1.25 CAJ081 N 
LM3<1<1H I 95 CA3082 N 
LM3<18N 1.85 CA3083N 
LM358CN .98 CAJ086N 
LM360N I <1 9 CAJ089N 
LM372N I 95 CAJ096N 
lM376N 375 CAJ097N 
LM377N 3.75 CA3130T 
LM380CN/ N 1 25 CA3140T 
LM 381N 1.79 CA31.\ 6N 
lM383T I 95 CA3160T 
LM386N 
LM387N 
lM390N 
NE53lVfT 
NE555V 
NE556N 
NE56IT 
NE562B 
NE565N/H 
NE566HN 
NE567V/H 
NE592N 
LM702H 
LM709NJH 
LM710N/H 
LM711N/H 
LM715N 
LM723N/H 
lM733N/H 
lM739N 
LM741CN/ H 
LM741CN·14 
LM74 7N/H 
lM748N/H 
LM160CN 
LMI310N 

1 .19 CAJI90N 
149 CA3401 N 
195 
375 

.39 

.9. 
19.95 
795 
1.25 
1.75 

"0 
275 
2.99 

29 
9. 
39 

, 95 

MC3423N 
MC3460 N 
SG3524 N 
CA3600N 
lM3900N 
lM3905 N 
LM3909 N 
RC413 1N 
RC41 36N 
RC4 151N 
nC·1194 
RC4195 
ULN200t 
ULN2oo3 
$N75450N 

75 SN7 5451N 
9. SN75452 N 

I 15 SN75453N 
.33 SN7545<1N 

" .79 
.3. 

295 
1.90 

SN75491 N 
5 N15<192 N 
5N75493 N 
SN7549<1 N 

1.75 

" 250 
295 
229 

'" 3" 
299 
275 
>4' 
1.29 .. , 
3.25 
3 .25 
4.95 
>49 
1.29 
1.69 
1.69 
1.99 

'" 275 
249 
1.99 

24' 
249 
249 

'" , 95 
6' .. , 

395 
3.95 
350 

5' .. , .,. 
295 
, '0 
.150 

"5 
<1<10 
, 25 

"0 .. 
'9 
49 .,' 
" 6' ., ., ., 

Superior Color, 
MUSiC. Sound and 
Graphics - and a 
Powerful Extended 
Basic - All 
Built In . 

Apple'lI.1 
or Apple' II. Plus $990 

~ DISK SYSTEM SPECIAL 
Apple 11 Plus w/48K Supermod Video Modula tor 

Disk 11 w/Conlroller Integer Based ROM Gard. 
Reg. $2.220.00. ACP Price S 1819.00 SAVE S401 .00 

HI ·Speed Scoall10 518900 OS6501g1·Sector S34 900 Inlcger ADM Cal(I S1 8900 
n CenlrOIliCS Punier 110 160.00 Applc GraphiCS Tablel 6750(1 PI010 Cilia 2195 
J ,,' -:,.-' Applesotlll FtrmwalC 16900 DC Haves Mooem II 34995 M to A MooulalOl 2995 

"i:: ~~~\~~\YSlem i~~.~g g~:rI7~1~ & ~l3 4~~~: ~~~Y~~~~~I~ll ~:~~ 
Inlrol X·I 0 Conlroller 269.95 Pascal lang Syslem 450 00 OC5~H:J(l Plan 9800 

BEe K MAN ~~ ~~s~I~I~~~t ~~~~; ~::~~~:I~;~~'d : ~~~~ ~·~~,lli:~~ ~~~:~tJ ~~~ ~~ 
D ' . I Tv1 I . 2Ch AnalogOUlpul 16495 BuslI1ess SOI1 .... '3le Pkg 62500 Romplus + 169 00 

Ig ltJ r u tllneters IJ·Key Keypad 11995 CONUS 10 Megabyle DrIVe SurertaL~et 279 00 
~ "'OI)EI_, '1 ff II "'~I .-\;o.;n r I C. II \10 1 ... ,;,;vO;;,'.;;c,;;;" ____ ,.;",;,;50;.;0 ______ . '.;,62;.;5.;,00;...c;.;',;,;"'.;," ____ . '.50. 0.0-1. 

~S \..°00 Cnooceol Mooel1 w The HCHl lOtiUll iltxM 
~S $"\ ~:~7!u1"( I >(JIs . 29rl~1.pluS025% VdC 

\ 

ThI!reCH300~SIOS~ Vd(:JUl,faeylr.laM 

© :lI::;r:I~~~~~'::,:~!!~: 
__ TECH 300 O'UIIaI Mull,mete' .Sl oo 

, TECH 310 DIIl,lnl Muil,mtlle' . S130. 
~~ VC·201 VirWI Canyong Case... SI 0 .. 12 OC·20<! Dclu~e Ca"y,ny Case .. S24 

Q ~~:;~: ~~~~~~~~. ~~~I~~ .:: ~~; . 
~ gt~341' A~~~~~~I~~~:~ K.j .. ~~~. 

TL·242 Spa,e Tesl LeadS 56. 

t\f.~\ ta:': 
~'. MUSIC MACHINE g<!l 
_ WITH 9 VOICES! 

. tlE\\·U5n I~:esl Stil:eollneAt1tSllttl"tlOO;lV · ~s 
'"VO'le~rI)"9'1lKes . U5eS!rrftAY3·8910SIOI'"OC\f:r 
1WIe.-octS . PUys!IUiIC~at""by~Alfbll . MJ 
5OIt .. -artrlOlled • APPLE"' IIInIt6lIUe 

UlEIIIIEO UD Hmo ........ $129.95 
"" •. nl>'''v DISK DRIVES 

... 279.00 
29500 

i I MOdel 475.00 

... A2900 
1195.00 
29000 
348.00 
39500 
29000 

==CCONTINENTAL SPECIALTIES 

Modtl LM"3 40-channel logIC Morulor 58500 
Mdel LM· \ LogiC MOl1i lO1 60.00 
Med.1 LM -Z l.oc]IC MonllOi 14700 
MAX·I OO 100 MHz Porlable FlequeD:Y Coomer 

M~del Lp· \ Digital l lXliC Praoe 
Model L~ -Z Economy leglc Probe 
MDdd lp·3 Htgh Speed leglc PrObe 
MadellPK·! lcglc?rObe Kit . 
ModeILTC· I.LTC·Z loglCaIAnalySlsKI1S 

PC·14 
PC·16 
PC·24 
pc·40 

\49 00 
50.00 
28.00 
7700 

. 21.95 
220/250 

54.25 
S 4.50 
S 950 
51495 

NEW APPLE PRODUCTS 
• 'APPLE FA N- - CI.f!S l~rmaI protkms Inlm IMrtJOMied 

mamresdeSlglledSPeCdC3~yIOfARlle •.. 54995 
' "BITJ"-New80124Vtlleolloa"dIrtApple.C~tety 

C(J11pal t!)!e Willi PaSCill . ... • ... 532995 
• "BAA WAND" Hc-Me.II PoK\(ard HEOS·3000 BarCooe 

inler1a:edloAWe. .... . ........... 519900 
' -SECAPPlEAJO"-8Cllanflel/>J0IMel/:w:t~lely 

assewbledal"ll leslt!d.. . .. 599.50 
• "VISTA APPlE 80 TRACK DISK ORIVE- FtoppyAdXln IOf 

Apple51"80TPI $459 00 
' -APPlEFORTRAN· . •.• . .. 5175 00 
• "APPLE CRYPTEIT II) (!ala efCr)1l1t011a~ 

secunty . $449.00 
. -lYNXAPPLE MOOEM- new lllJdenlOfdWed 

acus:s S289 00 
. -82JA2" Gla/tlcs Inlel/ace Cartl by Base "l 5159.95 
• 8" 01Sll DIM!s!or AWe, COIIlrcl1tf. OOS. Two 8-

drM!scablre lal1l c<¥lIe $145000 
I ' MICROMOOEM-- DC Hayes 5319.95 
I 'OIGISEC TOR- Coowrts o"deO II"(lU1 to H~Res 

gr.ckS . _. 5349 95 
• VISICakKevtJoiIds NlIltefrckeyp,lClwun soace..ESC. 

•• a~ - keys II) VlSICaic rnnpalOl!ly . $169.00 

• DOS 33 Ul9ade ¥.lIS 2l':!l. rrue sling\! WI 16-stelDl 
lamal Sii~OO 

• MWIlIan Hart1w;Ire MUSIC &art!. best yel-
16~~s S5S000 

• CO'llroliet I I RcvlSI<Jl KIt 20% O\o·~an pnXcs~ rIJ 
s~nc:rtl.lseal1d~sstarl1ardprtl1tefsRel1.ce:l 
dISk hard.", ACl1,'OIUI encr cI'«KTog 
l~mall.\3lVeroo-hlee~PiIf1dE(1 $14500 

• Pa!l:al Aevls>t;nK'1 Addsexl!QJlnl~aM 
chaU"llllJ C<lPo1b1~lttS IGPascal enwOfJTleflI $65 (1) 

• MWnlaulHarawareE.lPJnsoonchaSSls Brnn Slots 
1(1 Apple H."\rllw.".ecrsoUwareseletla!.lle 
IrcUlesoowetsUWV 

• Smart T6'm AWt 80 ~ 24 Voec Calli 
_ Sj\l1telX·IO 
e Awle:Si!mI)tle WllllAoo!elmtloQtnllnttttn 

AI'JII Soon 
A;'JlI$1XJI 

A\'aJI~ 

Cilfd S54900 
e NEWlCilIal;JrnCQIfOJIefSySltmsAPPLECIoO.. 

Only 51 2495 
• NfWz.sO$cltcallll .. APPLE CPM 22&. M BASIC 

50 S32500 
e NEW'CilIrll'nal.hClOOflllLJ:;tsKt)"PaOlor 

APPLE smoo 

NEW APPLE SOFTWARE 
1 CYIEASTAIKE - Apple II verSKJI ct Star Raidefs InJn 4 -Ifl~ ItrIlla- - H~Res SllflJlaloon 01 Westem GunllQhl 

AI;JfI!Jldl$k .. 534.95 a,., S!ol-el$hOOlIl¥;! Sameaumoras NilSII S299~ 
2. AUSltc __ ,IUI Aw/rIlI -ttt·Res. JreootJneUlc. . $1 0995 5.-A,IItTnPmerPKk, .. - S7495 
1 ' SI. Cl1 lu(" - AIPe II ~I$IOI1 rJ l~ IlIIrOcr Cfle artade 6. -'h.-DOS TMI JJr . 504 95 

garre. "Ga\aJ( 52995 7 NEW) Awle Z·Bll CP/M Sohware Call1Of Prce 

)I\.ATARr 800 & _aJLO_ _ :- Personal Computer System 
ATARI800 $825.00 
ATARI400 $449.00 

ATARI 800 Inc ludes: Computer Console, BASIC Lang. Carlrrdge, Educa llon 
System Masler Cartridge, BASIC Language ProgrammIng Manual. 800 Opera lor's 
Manual w/N otebook. 16K RAM M 9du1e. Power Supply, TV SWllch BOlt. 

Pt .... ltnlr f"ullo.S"ll.tu~n' '''''".1 Sto" 
OtscOlrvt 59900 UStM\OIy 35(10 ~lleI:tr<'h 
Prmttl 499 00 uS ec-~ 1500 8.ls< A!QrlW~ 
Pr~r,)," RecoHlel 6900 Suc.otMSO!)" S"~!$ 3500 In!t ,,'", u. ""'". [1I~nu 
s.nwll1 - AOI tlnr1llu ..... 0I1li K,srtl)' 11'Iem'N l~ 00 ~ 10 BASIC P101.)1M\o..., 
EdtUtIl)llSystrm /Aa$IttCan~dOf 2800 !l..I~ SOCJoObJ~ 35 00 !lASIC c..r ~ P,OOI.I~ 
Al~IBAS1C 5500 C().o'l5tl.n; l'Iocewts )5 00 11' ·0, 1 '.1<1 
>\sStrrbtrOttu;r 5500 l'Io1\Cl11~ol.'.ttctJnt l 3500 8":RA'.' ''' !"'TI(Jj I,'.oo .. t 
SUitt 4200 Pno,"Scs 3500 1 6f(1I.~~MtmJI; "" 
ldt 42 00 Grel!Ct.lWCS I£'lI 'V'1 3500 QjU , ft ll 
$;.;ltrlh,u,ClIl'" 4200 &s S$C'rtm.:nUI~ 3500 s: D,~tU~ 

3100 
3100 
1~00 

"'" " 00 

11(100 
m", 

/A\I$It.~ ~~ OO B.ls(Fs~y 3500 o.!>oI<'fM3~1)tI 

Boards =.~~~~ ~~~ ~:;:::~~~ m~~ ~:~;:~::~3' 1800 
PB· I04 54.00 Hanef '~rce s~ oo ProtlC~c1Eten:rmcS 3500 PU3oeCCIt't'~ot,P~ l 1800 
PB·20J 9100 JO\rst<, Conr'(1"~ I'i" 1800 
~~~g~~.K'1 ~~~ .gg .. ___________ ~~~:-:~:_:=-==-=-:_:_::-:~:-::-. 

SEMICONDUCTORS 
({SPEAK!* 

DIGITALKER'" 
Speech Synthesis System 
The OIGITALKER IS a speech synthesIS system 
conSlsling 01 multiple N1:hannel MOS Inleo 
graled ci rCUIts. II contaIns a speech plocessor 
chIp ISPC) and speech ROM and when used 
wi lh o)(lemal I,lter, ampliller. and speaker. 
pl'oducesa syslem WhICh generales high cruallty 
speech Including Ihe nalural inllection and 
omphasls ol tho OIlOlnal speech. Malo. lomale, 
and chlldren'S vOIces can be synthoslzed. 

• Complololy IndOp(lndonl syslem, nOl 
rOQUlring a processor conlroller 

I Oes;gned 10 be easlIV inlol/aced !O mosl 
popular microprocessors. 

• 256 posSIble addressable expressIons 
• Malo. lemale. and chlldren·s voices 
• Nalural inllechon and emphasis crt onglnal 

speoch 
• Add,osses 128k 01 ROM dtlecUy 
• Communicates wllh SIal IC 01 clocked 

dynamIC ROMs 
• TTL compahblo 
• MICROBUS'" comlKl llble 

OIGITALKE R' " OT1000. Sell contai ned 
boerd Ihal- w it h JUII a IPlaker and a 
power IUpPIy - can rattle ott any d",'red 
combInatIon 011 44 worde. $485.00 
OIGITALKER' " OT! 050. Chlpaellor building 
Dlgltalker In to your own evaluation dellon. 

~Nat1ooal 
U 5emlcooductor 

$79.00 

SINGLE BOARD COMPUTER SELECTION GUIDE 
BOARD ,mmo" m rRlCE ENC LO SURE BOARD mcmOR AC' ,",Cf fNCLIISURE 
KIM·I 6502 16900 A(ld 2995 SC-SBCloo 280 23900 NIA 
SYM·l 6502 23900 Add 3995 AIM 65 6502 37500 Alld4995 

~c,.p~~'~<,~~~Zr.80~~""rOO~~~N~/A~~C~M~~~'~v.~~'I80~2~,',99~oo~~~'~ 

You won't believe 

your THE 
earbones ... 

BONE FONE 
• SKIERS 
• JOGGERS 
• SKATERS 
• CYCLERS 

You must hear 

it and leel it 
to believe it! 

AM/FMstereo 

SUrTOUOOS and 
lills your body 
with sound. 
No earplugs. 

You wear it! 

NEW! 
6 FUNCTIONS 

• HOU RS • MONTH 
• M INUTES • DATE 
• SECONDS • DAY 
Allmll :;mart s,lyc,tone 
mClalwllhmollCh"'1jll1,)celel 

An OutstandIng ACP Value 

ONLY $21.95 

LCD CALENDAR 
CLOCK GEAR 
SHIFT KNOB 

Tim e and Date Dig ita l 
Display with Backlight 
for N ight Use, 

• FuIlF,n-ge'Gtop 
_ Genu,neWalnut 

• Ouan: LCD 
• l'me. Dale. Seconds 
• Easily Installed 

$26.95 
RETAIL STORES OPEN MON,SAT P.o. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS: 

ST~RE ~:~t~ ~~~,EC!~~~~~ ST.?2
RE 6~~.~lln~~~I;~6~al Direct Order Lines: (714) 558-8813 ~!~~a;n~d~~:~7~~4~:~~595'1565 

Showrooms, Retail, Warehouse Speclellzlng In Systems (800) 854·8230 or (800) 854-8241 ' ' 
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MODEL 2065 
64K DYNAMIC RAM 
MODULE $600.00 

. o.:s'iQN'\l ' HfP' .,,-.)S·lQO 
b.4 \I.)t(!.l!~$ 

• Suvr 1\ I!~ S A I 1,1'" hlT<l :.1'\0:·, 
• er.-'J~) "1"t' :~J<l/l.{)~OOl 

lBOb.l~~ S 100 s,..,· ... ~ 
;:;'~ ~~.~~.t'a"'.wem 

• 1lJr· '.tf'{1 , ,..ttm~· ''')~I'5:en' 
"1tnI'l')t· r_)IIoIRj·, 
cCPr ... It,~ .. :nc,ort'('I'q 
" o.el.cl 

• !b~' :rlt(t ;VI S JOIrt!oll'!i , 

Puce Strut,"n ":,,Iow as 51 199 .00 
SI'"11 Onu SlJ,t/l1 
(1,.01'1 c •• ,.",11+o . "111 ~I 

41 ~ (lr'I .~ l~ ~ 11 '1900 

S'·111'''..o 
i[)<o ,... .'~ ~ lSoI<jOO 

!h~I1<JO 
, Dc-... );"th 1~} ~ 00 

::. rr,e".:Y! 
[I. ,.' MtC; 1 !)o . .. 1,1 In', I~J'JOO 

( .. ,(,Io>I'i<_'1<) 

NEW, UNUSED COMPONENTS 
Frum The RCA VOl·201 VldeocuseUe ReCfl~er 

• U"; . ,,; I ... ' ~-LI ....... {; . .. '~ . 'l:OS 
.....,~C<'1rt""' :' 559.95 

I II' ',',' .'~ .... :.~ l ~ <l' ~ . 
[,,, ' .. J ,)I ~ a.,:,' 539.95 

j !l '.'. c.(.·,' . :. ... ~ . .' : Ul~$:."'" 
R(,J!d,u' $19.95 

! 3,"," ' '''·'/~O''m ',' ,~,,,.-.; _ __ ~ 
O. ;;'~Il"~ll $ 123.34 

'C ." ~~, r.t :. i" .. :': 

s~\.e SD S~}l~~~ ~~t~,~S 'SSEM 
sac 100 S,nglf! Boal(l ComOIlI'" 12 MHn S26500 S 3 4900 
sac 200 S'''9Ir., Bo.1!(l Con,puiC' (.IM'l lI 29900 39900 
Z60 5'e";" St·,h·m 31900 .!.l9oo 
voa 802·1 V-d.'O O,<,ola l Bo:I!O 33500 45900 
W"...,·F PI It 32500 ·:29 00 
E . pa"doPROI.~ 11500 22500 
SCIOO Compul'" S,-.:;u,m .... '.:~ €t995 00 
S0200Como.,·'" 5 ,'''''' "I;': ~ 799500 

6000 MICROMODULE ' · PRICE LIST 
MODEL NO DESCRIPTION PRICE 
9600A S,ngle BOil!tl M'Clocomputer 549500 
9609 A(t ... ancea S,ngl(' 8d Comp ~66091 59500 
960 1 165101 MOlhel Boa rd 17500 
9602 Clro Cage 7500 
9603 85101 Motnc' Board 10000 
9604 Powe. Supply 2 7500 
9605 DC Inpul Power SI.>Oply 32500 
9610 UI,I, Iy PrO/O Boal(I 3900 
96 1 I Allit. Ploc / M\Jmory MOdule <1 9500 
96 I 2 Bu1!(:I!:d U/lhly PrOJO Bo ard ,\900 
96 I (, 32K EPRO M/ Rf< M Module 25000 
9617 EPROM PIO<jramlTl,nq Head 250 00 
9620 16 Cnannel P;tlaIlCII/O MOdule 29500 
9622 SCI,at· Pa.;)lIet 1/0 Module 32500 
91lU 16K 51a l,(" RAM M()(lulp .HOIl '> 39500 
9629 32 K S/,l / ,e RAM .150"5 69500 
9629,", 32 K SIa/.c RAM 200ns e'J500 
9630 Carci E .. I'1f1l!e· 6800 
96,'0 Mull 'I}h! P'09r ;'lnHlI;'lI)It.' I,on"j 39500 
9651) OO':lnn(l1 Duule . 50 ".111/ 0 Mo d 39500 
9655 11"Oll<g<:1'11 T"IX' Con l' Ollu' ~5000 
96 103 12';;121' 0 1,1011,,1" 27500 
96/0? Conlan CIO'>ur" M ooulo ' 35000 

UIJPOPUlA TED BOAROS (M SO 'lv.ulo.lbl .... 1 

TR5-aOI APPLE 
MEMORY EXPANSION KITS. 

4116'5. 16K (200/250 n5.) 
8 pes for S49.95 

w/instructions & jumpers 
Call For Volume Pricing 

F, --p 
BASE II PRINTER 

8OCOlumnlmpae:?"nter c:b 
. 60 l,nes Pe r t.~ ,nute 
. 11 5/230V;'C.50 

. ~2~OH;' 0200' ~. 
132Cnarll,ne 

• Se~·lesl S""rCh REG S69900 

ALL OPTIONS ACP PRICE $599.00 
-M" Term.oal Screen BuHe' (1920 CM' I S50 00 
'5" H'gn Speed Pape, ;' tMmce,,\ GrapnlCS 50 00 
r ' T,~c:o, Feed 5000 

Inl.oto M,ClosVor 0 
In/fO 10 M,cros VOl I 
6080A P'09rammm9 
6800 Programm,ng 
ZaOPr09rammm9 
Vot II Son,.:; Real M,cloo,occssols wIB,n(le' 
VOl III Some Rear SuopafT Oe"ces wla,noe' 
Int.o!o M,erosVol HI 

SALE • SYBEX COMPUTER BOOKS. SALE 
.,~,{).' C; .. ".... .., , ,I 'I " 
''''I', ,., P,·'·~",.-,';;' e. •.. "" ...... <':"",.""',,,, , ,,> , ," 
I.~,,' "I"'" " ",,,,, F".'<' (;11 ,,' . rOJ 'iv·.!. ",,' . , ;, '1', 
M"'''I'''''' ''.'·", \<". ', I'''''''II",,,,, ,,,,,, 'o 1:>'1', 
P" ' I' ,'" " ' ''''II'" lflfl 1."4', 
PIIW I,.1I" """11I ,,1111)(\() 1." 1', 
P"" I"'"'''''''' 11,,· ·, ' >1 1;> ';"1', 
1,',O/ ll r~"" ."~ln' Bt~,~ ,-, q!, 
CP t"l Hlln",,,,,» 11q5 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICESI 
1. Proven Quality Faclory le51ed prodllcl5 on ly. 

2. Guaranteed Satisfaction 
3. Over $1,000,000.00 Inventory 

1981 CATALOG AVAILABLE SOON. 
Send 52.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 

MICROPROCESSORS 
Z800116M/081.1 t) S189 00 
Z8002 16 0,1 ro 641( 14900 
zao ... .. ...... 10 .75 
ZBO.' 1450 
F·8 (38501 1695 
26!>O 1895 
C0 1802 1395 
6080,', 650 
8080A .. IJ./ HI 1995 
SALE 8085 ............... 1<195 
8008·\ 1.1 95 
290 1 990 
2901t, 1'\95 
2003 4 '1),1 Su:w:."i1CC 2995 
11,15 9900JL 4995 
CP I600 3995 
6S02 II SO 
6502.' 1/)95 
IM f;1CIO 2995 
6600 .. ........... . ...... 11. 75 
6800B 2 0 MHI. 1995 
6602P 1795 
6035 1995 
8755 49 95 
8748 6995 
6809 3795 
8086 6995 

ADVANCED SUPPORT 
AM95 11 A11lh . P.occs~r 
95 12 A,,'h Prce.e f-501 
9513Umv T","ng 
AM9517 OMA Conl.oIler 
AI.l9519UMlv ..... s. ... ,lnl/lllulll 

17500 
17500 
7995 
1895 
la95 

Z-OO SUPPORT CHIPS 
l80'P10 2S MHl 
ZIlOA·PIO 4 0 MHl 
l80'CTC 25 Mil: 
Z80A·CIC <1 0 MHl 
Z80·0MII 25 1.lH: 
Z60A·OMA " 0 Mtil 
Z80·S10/0 2 5 Mill 
Z80"·510/0 ·10 MHZ 
ZSO·StOl i 25 1.1 tll 
Z80"·5tOII 4 0 MH, 
l60'S1012 25 1.1HI 
Z80·51012 .: 0 MHl 

'75 
1295 
lP5 

1295 
2995 
J695 
3595 
3940 
3595 
39 <10 
3595 
39 40 

0000/0005 SUPPORT 
8 15516 156 110 
if'55 I/O .... "h EliIO", 
8202 Oyn Ram ConI 
62051745138 Oecooer 
82128 !)I,IIO 
62 1': PflOhlylnl 
82 16 Bus O",'<!' 
822·1 ClockGen 
822,hl 1 "M~1l! 
8226 a,, ~ O",u' 
8 1 ~6 Bu~ On>ef 
8226S)'$ Conl.QI 
8238S~ Coni 
8251 P'oq 110 
825Jlnl lime' 
8255PIO"I II0 
8"51 P'OIJ OJ.',f" 
62S9 P'09 Inl 
8275 CRT ConHoliCI 
8279P'"" K. ,yuo., rd 

2495 
64 95 
3·195 

395 
275 
525 
275 
295 
975 
395 
295 
550 
550 
'95 

12 95 
650 

1695 
1795 
,'995 
'595 

6800 SUPPORT CHIPS 
oalO 126 , 8 Ram 
6820 PI.', 
6821 PIA 
6828 Ptoo"'y tnl 
68J4·1 51;>, 8 Ell' O'" 
68·151110·16505 CRT Coni 
68;\ 7 Cole. CRT 
6650 ,"· CIf. 
6652 Souai A(J~pl (: ' 
6860 Modcrn 
6862 Modu11l!O' 
6871 A I OMII l OSC 
6875 
S8ao Bus O"ve, 
1./CGa"8a 
GUO," 

': 75 
595 
650 
995 

1695 
3995 
4995 

595 
5,95 

10 95 
1195 
2595 

6 .95 
295 

1995 
2·195 

STATIC RAMS 

21 L02 450ns Sp.\..E. I 30 125 I ~~ 
:

@ID j.2425'99 10) 

~n~~IZ50ns 2~~i H~ Hi ~ ~~ 
2101·1 290 270 255 
211,IL'250ns (40 ': 5) 650 595 550 
2114l·450ns. (4045) 550 525 4 .75 
404.! 2!>Ons 895 150 690 
4044450"s. 595 595 4 .75 
er.IM4200A 975 Si5 79; 
EMM4402 795 725 625 
AI.109 I 4OJ 4 I 1095 1025 925 
AM091 30/31 1295 11 95 1025 
1101 195 1 75 125 
P2125/93425145nSl 995 il35 825 
6518 IK~ I CMOS 795 795 725 
21 .! 7LowPowcr <lK 51al,e 1995 1895 '695 
934 15 995 895 6.50 
TMS4046 11951095 1050 

DYNAMIC RAMS 
416/ <11' 6 16K(l6 Ponl 8.75 
SrH 01 8 '1 1 6'~ <1 995 
41 IS6 K116 Ponl 6,9S 
<1050 .IK ~ 1 (18 Pml 4.9 5 
4060 11K ~ 1 (22 Pon. 4 .95 
<l0964K x 1 (16 Plnl 395 
2 104 IIK x 1 ( I6P.o1 475 

FLOPPY DISK I/O 
Il'7H)lS II Mn,IIOIlO'I :>.!95 
",Po312Nec Floppy ':995 
1781 Dual FloPOY 2q95 
1191o(110ua. Flo:lPy 3695 
u PI! 765 rtour.y ·\995 

A/D CONVERTERS 
87008 b,1 8mary 1350 
8701 100'1 B,nary 2" 00 
87038 [)II 15 1350 
9400 Voll 10 FrCQ CO'!> 725 
8750 3', 0.g,1 BCD 13 9S 
1408166 011 395 
1408l8 8bU 595 
OACOI 0 10 A 595 
O;'C08 995 
OAC 100 1595 

TV CHIPS/SOUND 
AV38500-16 GamcsB/W 
AV365 15 COlO' COfl\l~.le. 295 
1,'1'36603·1 RoadraeeGamt: 895 
AV38606·1 \'V'peo u:Ga"'.... 950 
AV38607· 1 Shoot,ng G..'1I1C'y 895 
AV38910 Souna Gcn~ril10r 1295 
5N76477 TI Sound Gcne.aIO' 39!> 
J.1M5320/21 TV Sy''1C/' GCt1 !J ~5 
MM5369P'l.!scalc' 395 
LMI889 RFModula/o l 3~1!) 

MM 57\OO NSC Colo. TV 695 
MM5710.!ClockGefl 375 
RFMod",lal Of w/Aud,o 895 
M&RModu(alot 2995 

<I~~7 4K ~ I (16 P,n) ~ ~~ WAVEFORM GEN. 
~26~ ; ~; 64K !~g~l i:~~ ~~Z:o';~~~n Gen ~~; 
~~ig t ~';~ $~~~~5 i~~ . ~ ~~ ~~\i~g6v~~el , on General OI ~~; 
~==:::;~;;;~~===~ SHIFT REGISTERS 

t;;:G~S~O~C~K:E~T~S~~$~~ ).IM5OOH Oual2 5 Wire Wrap 3 level MM5056N Dual 256 
• Pins l o·Pro Solder1ail Tin old MI.15060N Dual 128 

1~ :~ ~~ ~~ ~~!~'b~~~'81go 

50 
295 
29' 
'95 
4 95 
"5 

1795 
16 20 38 62 33410"a160 

~g ~~ ~~ ~~ g5~~ ~~':d96~FO 
22 2,1 79 I 11) 9':03 16 ~ 4 FIFO 
24 38 85 120 9,108 10 8,t 5e(1)enef" 

'95 
24 95 

9Q!'i 
595 28 43 110 ! 49 334 7 

~~ ~g : ~g : ~~ CTS DIPSWITCHES 

:=z~EiiR;O~I;;:Niis~E~R;:;T;;:IOirnN~F~O~R~C~E~~ g~~~:~ :~; g~~~:~ :~; 
tEPIfI $5 50 24P,n 5750 40P,n $1025 

CT5206·5 I 75 CTS206·9 • 95 
CTS2Q6·6 1 75 CT5206·10 1 95 

LED READOUTS 
,.".. Sin t.i1r IItWlftiu 
OL704 lOll Reo COMI Camooe 
DL707 )OIlRe<l CorrM:.noot 
rPm)!>1 l SI RcIl Ctmn Ca~ 
itlOSOl ~O Rea eom. CaI:lOOe 1+ 1, 
f/l [f.,OJI$OOISOOAb:J C(1M1Ca:JlOOe 
HI[I5071!>101S00flto<l C::."mlA.rolt' 
fNt~08 ~O Rea C!JM\ AnoQt t+l ! 
FN OS30 ~Gletfl CoomCamcoe 
fil [l5SO SOD DuTIl)' CO'Tl'n CamOOl! 
ftl(<8031800) &00 Rea Ctmn Camoot: 
FtItS071S ID) 800fleo CMWTIAAOOe 
HPS082·7340f.OORea 4 . 1t;t.<l rt'lllol l 
HPSOaHlOO6001\ec 4 . 1SgI0.go:RH[I 
tt~H'31 JOORM CrrnmAnoOt 
Ul.~~ • Reo ArravS. l 
hlXl8 210 Reo N"m~flr;a1DI~Y 
UlXl9 210 Ral U~mr"cal D,s:t:a)· 
IIUli 270 ~ ~'7Hu;j«rna1 
MAMA J2D Rea I"'ay 
MArI1011 210 f1et1 ,\,lIN )1~mellC 
XAt.3 ()61 :lOORcd C!JM1MOOeRo;1ntOP 
XAIH062 JOO Rea C!mTl An(x)t u nOP 
XAN1063 JOO Rt'C O""rlIot.CA.LtlIDP 
XANJD6J 300 Rea Coom Call1OJtR"l~: DP 
XA)IJOSI ]00 Cretfl Conm Ano.:ItRI\lnl0P 
XAIUOS2 lOll Cleen ConmAnOOeltnOP 
XAN] OS3 300 Gretfl ~r1IowCAl~nOP 
XANJOS4 300 G'een Comm Cl11'1Cdt. R.9fiTOP 
XANJ08t 300 Ve!1cw CmmAnOOtR,,9hIDP 

CONNECTORS IGOLD) 
h'u 0825P IRS2:!?! 

'l9 D825S Femal", 
<f9 HOOd 

325 
3i5 ,,. 

?g Se: .... d Hooo 53:e SI50 
9'i 22/.:.: WA\ ' 5"r Kl r.l 
~9 43166 W/\,.' S1 I.I OT '" 650 
99 501100 5·100 ConneCOf~ .. ,. 
~9 :;01100 5·100 ConneclO' S I 

.1 95 
39' :!: r--------, 

1'5 NAKED PC 
'" 21l~~ 

18,S 

" 7>S ,'" m 
to,S 
S95 
B1S 
:;'S 
115 
liS 
os 
1~9 
199 ," 
'" 200 

Z·80CPUIUl'laca l 
B080ACPU 
6KSlaloCR;."r.l llOlJO"'! 
:6K Slal,e RAM l2 11 .! 1 
32KSmw;. RAM !2 1141 
BKEpIoml270!l1 2495 
170? Ep'om Boa.d 300C 
2708/2il6 Eprom 1I1l1acai 3 ,195 
2708127 16Ep'o",{WMCI 3000 
Reall,me ClOCk 3.195 
ACP Proto Be 13M Conn , 27 95 
Vee /o, 8800 P'Olo 22 20 
VeCl0' 8603 II SIoI MB 2q q~ 
ACP E.tcn(1e, wlConn !895 
V'deo lnlertace155Ml 
P,uallel tnleriact' ISSM I 31 95 
13SloIMo llle,Bo.1.dl\,>,MCI 3295 
9Slo/Mome.Boa.d(WMCI 29,95 

SHIFT REGISTER SALE XANJ 082 300 Vellcw C~M1 IIn ooe lell OP 

~ ~g ~~~~:~ ~~~ ;~:: ~=~C;t~"~;r OP 

10' '00 
'00 

8510IMo/ne.(~ ,oandaol~1 301 95 
Pr oc·Te ~ 11 h., .e Bo.11dS CALL 2503V 

250,1V 
. 2507V 

25 1!V 
252·1V 

1.49 , " 
'" , " 1,19 

2525 
2521 
2528 
2529 
2533 

, " 1 <1 9 
1 ;19 

IC SPECIAL PURCHASE 

6502 SUPPORT CHIPS 
6520 PII, 
&522 MI. I! 
6530,002003,00·1 005 
6532 
655 1 

PROMS 

150 
1195 
2 195 
1995 
1995 

2706 ':50!lS 825 
2708'6 650 n~ 7 50 
1702.\ .195 
2732 7,19 5 
2116'5V 1.195 
27 16·5V 12V 2995 
2758·5V 19 95 
5203"0 1395 
520.1 .. Q 1;\ 95 
1).1 5610 390 
SALE 8223 32 • 8 .... .. .. 2 .95 
6251 15512.8ITSI 1695 
82512332 . 8 ;190 
825 1 26256 ~·1 ;190 
8251;>9256 ,·1 (151 ,190 
82S1305 / 2~·I (OC ! 650 
82S23 695 
82S 131 1.1 95 
825131 1495 

NOTE : WE PROGRAM PROM5 

CHARACTER GEN. 
25 13001 (5Y1UPllf" 950 
25 I J-005 15V) l o w.:. 1095 
25 13·AOI.l:\t5Vllo w.·, 1,1 95 

Lf 13508 JFET Analog Mull. 8 Oil 
IC M 70.15 P.ec'~'on SIOpWalCI1 
IC M 1205CM05lEO SrOpwa1(.Il/Tlme' 
tC M 7207 O~,!la IO' Contlolle' 
leM 7209 Se~e" Dee~o~ Cmmlcr 
Ie );! 72m} ClaCk Genc'alor 
ICL 7107 3', O,g,t NO (LEOI 
tl.C 1.1433P 3', Oog'l NO ConvC'IC' 
lelS2 1 t Vo UflQe Rele.encc 
lM 1850N GfounCl FauUIC 
lM 2900N Quao Amplol ,e' 
lM 2917 Nr, .... Q 10VoUCon~ 
I.Y·3·3550 >l' · "'9110t.l:.l 
AV·5·3507 ·IOMHI DVM 
MEM ,'963 I.l!1sh!! Smoke Deleclo' 
;;750832 . 6 p,o '" (1 M 56001 
Gl 15 M 6el1al1nel Moslel 
UlN 2003A ' ( ";inne!D,,,e' 
2101Al·4 
MCM 14505 6·\ 0,1 Stal 'e Ram 
MOC 1003 (4N28J OPIO Couole. 
5PX330ploCouple . 
7520/25 50 
1·:88{1 ·189 21199 
1.11<50' 4 Cnle 3/1 99 
7<1 589 31199 
l MJ231( ~ 95 
MCI372 fl9S 
MM529S'4 AJB 295 
lM 377 125 

Lt.1387 
Lt.1 1302 
Lt.I;1558 
R;:: ': 136 
RC .!1 3 1 
COM 5027 
COM SO)1 
OACl oo 

VERBATIM 
DISKETTES 

895 
2395 
'995 
"0 

1895 
695 

1495 
13 95 

OS5 
30 00 
21100 
21199 
24 95 
995 

1195 
295 

'" 9' "5 
695 

3, 100 
J l loo 

"5 
311 99 
3199 
211 99 
2. 199 
3995 
49 95 
1595 

MCt,I65? ' 11 75 
MCM651 1A 1175 100% CERTIFIED ERROR-FREE! 
Mcr.IIlS7.1 1': 50 
MC I.1657a \.! 50 

UARTS/OAUD RATE 
lf1'OO" D ,SV 1.!Vt lq!) 
AV !o l0 1315V ,'-V, ·' Q5 
A'(SIO '·:"'1 6 ' ?I!o-\ olV ' " q:, 
AV f, 101!>Al lt1',li!>V\ ' l'la 
11.1560 1 I 'aV UVI :: ~O 
1M bol O;> 795 
IM6·10.J 895 

• l~ Tutu CDUIl! DEHSITl SINCLE'SIDED ~' . 

(If ~CIIJPhOl, 

'"_, SM:~"rd IllS ~f d. 
Ill " I.' \ •.• ,,1 I;S ';;~,"' d, 
il< I, ~~ lI.l,n ·.1 c,~.,r,~ 

FIl'.;! '1t'~ • 
50?'?· 
;;:>< 
11." 

• 1 1&ll1~HKaDUmD(N$IT'I ~ $I~GIISIDID 

~ ' . 'II /Hut ~[lkrC~Cl M(H T ~INC 

s"n S," 1",,·,1 IRS ~" ,." 
11\ I' , J,. tl,,'r. I~ ': :"';"" • I, 
If, lid,' tl .• ,,1 I.l ", ~",,, 

?.JaOU::;fll 995 
' blll1 " ',"0<, ;>.19a • ~ O lU CKS GDUIIE $ICED DOUIl! DE . SIN ~ ' . 
SALE TR1 4728 ............. 8 .05 ~'tIiO I 501! Sl'r~"1'd 5>' ~',ll Mill ~,' 
t.IC , .j ,l l' 1195 ',~ 1 0 lO thj"ltmlll,\S! IVAt,(iCn 
.1'0 '> .,1 <If> ',',II If, Hi t1'~r 1i •• ,,1 M(,,'" 
WO"o;! I ' . "', • a 100' , CI~W I[D OI$K[lI(S 
COM ~>o .f; 1(, 95 1(1;>,c~, III :" ~I SO" ,, ' !~''',tv lj.\iI 

KEYBOARD ENCODERS : ~~~~; ,:.: ;~: 1 :1'1';.': ~;':.' :::" ~:":"\\:~~·: 
I;J 15 ' ' 11M',,, " I <;', 1, II,,~.'" :;.'''' I ~I 'I'" 1~':h'l \ If.I' IIV~'2a i6 

IIV5· !(j.()O 
Hoo 16!> 
NC!l2~ 
" oI CO:!3 

'~~g VOLUME DEALER PRI CING AVAILABLE 
995 WE ALSO STOCK DYSAN·CALL 
9U5 

WMC Floppy PCB J .I 95 

COMPUTER SPECIALS 

SALE 

;'ople II Plu~ wi1 6K 11 95 990 
PET 200H6 N 995 69a 
E .. dySorcele'wIl6K 1099 
CromcfT1CO 5ys 111 6990 6290 
HO"zO"I· ... /32K CALL 
Pascal MICloeng'<1e 19951595 
lPSt 1620 0101010 1'10 32952695 
Anaoe. DP 8000 995 875 
CenlfonlCsM,c'oS'1 S95 525 
50rce 10120 995 795 
Tele l:me Model .:3 13;1& 11 50 
H,PlOI PloHe. 10tl5 89~ 
H,PloI0'9,1oze' 795 1:35 
InterluDe" 89578': 
Ala" 800 999 7st 
Ala"':OO 5·:9 .!49 
1199/4 11501025 
leede . 12 r.lon,IO' 1·:9 139 
Cenl,onoCS 737 995 899 
Tleneom !·100 J75 3,19 
T.eneom 1,200 595 525 
5anyo9" MIl"'la. 220 169 
S~nyo 15 Mon,tor 295 249 
MOl 22 MH .. 1.I",n" Il' 296 2 19 

SOCKET SPEClALS 
1.:P,nw/,,·2l S 35 
18 P'nw/w·a 55 
20 p ,n ",/w·2L 75 
18 p,n !;'!1 15 
22P,nM 15 
Ca!l tur vQoluon':p"c'n9 

TERMS: U~" ehce~ M C VIS.\ 
AME)( CB 0' COD COD " 'thll'\" 
25"" ,](11)0"1 CI'J'Ut" O.d,·' ·' 1l1\'~' ~t' 
,ncIUUt!e"Il>·n l'On daT t"FIlIO''l.lnl ).'Y 
us r:ut>d ~ O' de' by"hon., ",.i.' ," 
IWX MINIMUM SI Ooo PIo'.I·.,· ,,\. 
elude mll\lal'nc '~~"i'nno"nont' "0 
SHIPPING US A aun '>200 to! 1,,'.1 
2 II1 ~ Fo' 5l." Ia<:~·;>dU 30e In, aon,· 
r,nnnllll'< ro, fl." 3,1<J i~ 1(" ,1<1(1,· 
honal 11$ FO REIGN Allli II)'" ~rl' I" 
PH"J ~n(1r"lndhl1(l COO~SI tiS , ' .1' ;1 
Nt,1 11!~ uon~l lll .... TO' IV!)O" So." ... 
Ilel"', slJlm . .'l't 10 [1"DJ '.n ll · W., " .. 
~e'VI' "!Im TO 10", ,1 11\1:",101" ... ',OIl11' 
"t!rn~ M,I"L't' 1 !O P" '(:O(}" ~ ""'''''.lIkl''' 
RCI;1,1 1",(:m9 may ,a,y "()III 1.1.,,1 
Orcle. W.' r ... ~er'" ' 1:,. "'1 '"1, •• ,,1'" 
... r,IoJI'·"'o1n"!.l("lw.· , 

RETAIL STORES OPEN MON·SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS; 

STORE 1310 "B" E. Edinger STORE 674 EI Camino Real Direct Order Lines: (714) 558.8813 1310 E. Edinger (714,953-0604 
#1 Santa Ana, CA 92705 #2 Tustin, CA 92680 Santa Ana CA92705 lWX'9HH,95-1565 

Showrooms, Retail, Warehouse Specializing In Systems (800) 854·8230 or (800) 854·8241 , . 

Circle 334 on inquiry card. BYTE January 1981 377 



'+JUM *~}ffi1V 
SN74QON .25 7400 SN14156N . 7<] 
SN740IN .20 SN141S7N .69 
5N7402N .25 SN7472N .29 SN14160N .89 
SN7403N .25 SN7473N .35 SN74161N .89 
SN1404N .25 SN7474N .35 SN74162N .89 
SN740SN .29 SN7475N .49 SN7416JN .89 
SN7406N .35 SN7476N .35 SN74164N .89 
SN7407N . 35 SN74791\1 5.CO SN74165N .89 
SN7408N .29 SN7480N ." SN74166N 1.25 
SN1400N .29 SN1482N .99 SN74167N 2.79 
SN7410N .25 SN1483N .69 SN74170N 1.95 
SN7411N .29 SN7485N .89 SN14172N 4.95 
SN7412N .35 SN7486N .35 5N1417JN 1.39 
SN7413N .40 SN7489N 1.75 SN74174N . 99 
SN7414N .69 SN7490N .49 SN74175N .89 
SN7416N .29 SN7491N .59 SN74176N .79 
SN7417N .29 SN7492N .45 SN74177N .79 
SN7420N .25 5N1493N .45 SN1417'9N 1.49 
SN742JN .29 SN7494N .69 SN74180N .7<] 
SN1422N .45 SN749SN .69 SN74181N 2.25 
SN7423N .29 SN7496N .69 SN74182N .79 
SN7425N .29 SN7497N 3.00 SN74184N 2.49 
SN7426N .29 SN74100N 1.49 SN74185N 2.49 
SN7427N .25 SN74I07N .35 SN74190N 1.25 
SN7429N .39 SN74109N .39 SN74191N 1.25 
SN7430N .25 SN74116N 1.95 SN74192N .89 
SN74J2N .29 SN74121N .39 5N74193N .89 
5N7437N .25 SN74122N .55 SN74194N .89 
SN7438N .«l SN74123N .59 SN74195N .69 
SN74J9N .25 SN74125N ." SN74196N .89 
SN7440N .20 SN74126N .49 SN74197N .89 
SN7441N .89 SN74132N .75 SN74198N 1.49 
SN7442N .59 SN74136N .75 SN74199N 1.49 
SN7443N 1.10 SN14141N .99 SN7422IN 1.25 
SN7444N 1.10 SN74142N 3.25 SN742S1N .99 
SN7445N .89 5N74143N 3.49 5N74276N 1.95 
SN7446N .79 5N74144N 3.49 5N74279N .7<] 
SN7447N .69 5N74145N .79 5N74283N 1.49 
SN7448N .79 5N74147N 1.95 5N74284N 3.95 
SN7450N .20 SN7414SN 1.29 SN74285N 3.95 
SN1451N .20 5N741SON 1.25 SN74365N .69 
5N7453N .20 SN74151N .69 SN14366N .69 
SN7454N .20 5N74152N .69 SN74367N .69 
SN7459A .25 SN74153N .79 SN74368N .69 
SN7460N .20 SN74154N 1.25 5N74390N 1.49 
SN7470N .29 SN74155N .19 5N74393N 1.49 

74LSoo .29 74LS 74 LSl92 1.15 
74 LSOI .29 74 L S I93 1.15 
74 L S02 .29 74 LS92 .75 74 LSI94 1.15 
74LSOJ .29 74 LS93 .75 74LS195 1.15 
74LSD4 .35 74LS95 .99 74LSl 97 1.19 
74LSOS .35 74LS96 1.15 74 L S221 1.19 
74LS08 .29 74LS107 .45 74 L S240 1.95 
74LS09 .35 74 L5109 .45 74 LS241 1.95 
74LSIO .29 74L5112 .45 74 LS242 1.95 
74LSll .75 74 L5113 ." 74 LS243 1.95 
74LS12 .35 74L5114 ." 74LS244 1.95 
74 L513 .59 74 L5122 .89 74 LS245 2.95 
74 LS l4 .99 74 L 5123 1.25 74LS247 J.l9 
74LS15 .35 74LSI25 .89 74 LS248 1.19 
74 LS20 .29 74LSl26 .55 74 LS249 1.19 
74L521 .35 74LS132 .99 74 LS2S1 1.49 
74L522 .35 74lS1J3 .89 74 lS253 .99 
74lS26 .35 74lS136 ." 74 LS257 .89 
74LS27 .35 74 LS138 .89 74 L5258 .99 
74L528 .35 74LS139 .89 74 L S260 .69 
74 L S30 .29 74 L Sl51 .89 74LS266 .69 
74 LS32 .35 74L5153 .89 74 LS273 1.95 
74L533 .59 74LSI54 1.75 74 LS219 .75 
74LS37 .45 74 LSI55 1.19 74L5283 1.09 
74L538 .49 74LSI56 1.19 74LS290 .99 
74 L S40 .35 74 L S157 .89 74 LS293 .99 
74LS42 .89 74 LS1SS .99 74 LS298 1.25 
74LS47 .89 74LS16O 1.15 74L S352 1.29 
74LS48 U5 74L5161 1.15 74 LS353 1.29 
74 L549 1.15 74LS162 LIS 74LS365 .75 
74LS51 .29 74L5163 1.15 74 L 5366 .75 
74LS54 .29 74L5164 1.25 74 L S367 .75 
74 LS55 .29 74LS165 1.25 74 LS368 .75 
74 L S73 .45 74 LS I68 1.19 74 LS373 1.95 
74lS74 .45 74 l S169 1.19 74LS374 1.95 
74 LS75 .59 74 L S170 2.49 74 LS375 .89 
74 LS76 .45 74L5173 1.39 74 L 5386 .69 
74L578 ." 74 L5174 .99 74 L 5J93 2.49 
74LS8J • 89 74L517S .99 74 L5J99 2.49 
74LS8S 1.25 74lS181 2.95 74LS670 2.49 
74L586 .45 7415190 1.25 . 81LS9S 1.95 
74LS90 .59 74 LSI91 1.25 81LS97 1.95 

74500 .50 74S 74502 .50 
74503 .50 74S1l3 .55 745253 1.45 
74504 .55 745134 .69 745251 1.35 
14505 .55 145135 1.19 145258 U5 
14S08 .50 145136 1.75 145260 .7<] 
14509 .50 745138 1.35 745280 2.95 
74510 .50 745139 1.35 745287* 4.95 
74511 .50 145140 1.15 745288* 4.95 
74S15 .50 745151 1.35 745373 3.49 
74520 .50 74515l 1.35 745174 3.49 
74S22 .50 745151 1.35 745387 * 5.95 
14 530 .50 745158 1.35 745471- 19.95 
74Sl2 .55 745174 1.59 74S4n* 19.95 
74540 .55 745175 1.59 745473- 19.95 
74551 .50 745188 4.95 745474* 21.95 
74564 .50 745194 1.95 745475- 21.95 
74565 .50 74S195 1.95 745570* 7.95 
74574 .19 745196 3.95 74SS71- 7.95 
74586 .19 74S240 2.95 745572* 19.95 
74S112 .7<] 745241 2.95 745513- 19.95 
745113 .7<] 745242 3.25 74S940 3.15 
745lJ4 .7<] 745243 3.25 745941 3.15 

I AVAILABILITY ON PROMS 

CA3013H 2.15 l.75 
CA3023H 3.25 3.95 
CAl039H 1.35 CA3130H 1.39 
CA3D46N 1.30 CAJ08IN 2.00 CA3140H 1.25 
CA3OS9N 3.25 CA3082N 2.00 CA3160H 1.25 
CA3060N 3.25 CAJ083N 1.60 CA340IN .59 
CA3080H 1.25 CA3086N .85 CA3600N 3.5<1 

C04000 .39 C04082 .39 
C04001 .39 CD-CMOS C04093 .99 
C04002 .39 C04098 2.49 
CD4006 1.19 C04506 .75 
C04OO7 .25 C04041 1.49 CD4507 .99 
CO_ .49 CD4042 .99 C04Soa 3.95 
C04010 .49 C04D43 .89 C04510 1.39 
CD4011 .39 CD4044 .89 C04511 1.29 
C04012 .25 CD4D46 1.7<] C04514 3.95 
CDI'I013 .49 C04047 2.50 C04515 2.95 
C04014 1.39 C04048 1.35 C04516 1.49 
CD4015 1.19 C04049 .49 C04518 1.79 
C04016 .59 C040s0 . 69 CD4S19 .89 
CD4017 1.19 CD4OS1 1.19 CD4S20 1.29 
C04018 ." C04OS2 1.19 CD4526 1.79 
C04019 .49 CD4Q53 1.19 CD4528 1.79 
C04020 1.19 CD4056 2.95 CD4529 1.95 
CD4021 1.39 CD4059 9.95 CD4543 2.79 
CD4022 1.19 CD4060 1.49 C04562 11.95 
C04023 .29 C04066 .19 CD4566 2.79 
CD4024 .79 C0406S .39 C04583 2.49 
CD402S .23 CD4069 .45 CD4723 1.95 
CD4026 2.95 CD4070 .55 CD4724 1.95 
CD4027 .69 CD4071 .49 MC14409 14.95 
C04028 .89 C04072 .49 MCl4410 14.95 
CD4029 1.49 C04073 .39 MC14411 14.95 
CD40JO .49 CD4075 .39 MCI4412 11.95 
CD4035 .99 CD4076 1.39 MC14419 4.95 
C04040 1.49 C040S1 .39 Mel4433 13.95 
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JE608K KIT . 
JE608A Assembled and tested . 

==1a" DISCRETE LEOS 
XC556R .200" red 51S1 MV50 .085" red 6/$1 XClIlR .190" red 5/$1 
XC556G .200" green 4/$1 XC2Q9R .125" reCl 5/$1 XCIllG .190" green 4/$1 
XC5S6Y .200" yellow 4/S1 XC209G .125 " green 4/$1 XClllY ;190" yellow 4/$1 

XClllC .190" c lear 4/$1 XC5S6C .200" clear 4/$1 XC209Y .125" yellow 4/$1 
XC22R .200" red 5/$1 XC526R .185" red 5/$1 
XC22G .200" g reen 4/$1 XC526G .185" green 4/S1 INFRA·RED LEO 

If~" x' , flat XC22Y .200" yellow 4/S1 
MV10B .110" red 4/S1 

XC526Y .185" yellow 4/$1 
XC526C .185" clea r 4/S1 

C.A. - Common Anode DISPLAY LEOS c.c. - Common C,'hode 
Ty p e 
MANI 
MAN2 
MAN3 
MAN 52 
MANS4 
MAN7l 
MAN 72 
MAN 74 
MANS2 
MAN84 
MANJ620 
MANl630 
MAN 3640 
MAN 4610 
MAN 6610 
MAN 6630 
MAN 6640 
MAN 6650 
MAN 6660 
MAN67l0 
MAN 6750 
MAN 6780 
DUD4 
O L707 
DU2S 

Po larity Ht P rice Type P o la ri ty Ht Price 
C.A.- red .270 2.95 OL741 C.A.-red .600 1.25 
5x7 D.M.-red .300 4.95 0L746 C.A.-re d :!: 1 .630 1.49 
C.C.-red .125.25 OU47 C.A.- red .600 1. 49 
C.A.-green .300 1.25 DU50 C.C.-red .600 1.49 
C.C.-green .)J() 1.25 0L33B C.C.-red .110 .35 
C.A.- red .300 .15 FND3SS C.C. ± I .357 .99 
C.A.- red .300.75 FND359 C.C. .357 .75 
C.C.-red .300 1.25 FN0503 C.C. (FND500) 
C.A.-yellow .300 .49 FND507 C.A. (FND510) 
C.C.-yel low .300 .99 HDSp·3401 C.A.-red 

.500 .99 

.500 .99 

.800 1.5<1 
C.A.-orange .300 .49 HDSP·3403 C. C.- red .800 1.50 
C.A.-orange ± I .JOO .99 5082-7613 C.C.,R.H.D. - red 
C.C.- orange .300 .99 S082·7620 C.A.,L.H.O.-yel. 
C.A.-orange .400 .99 5082-7623 C.C.,R.H.O.-yel. 
C.A.-orange-OO .560 .99 508N730 C.A.,L. H.O.- red 
C.A.-orange ± I .560 .99 5082·7731 C.A.,R.H.O.-red 
C.C.- orange-DD .560 .99 5082·7750 C.A .,L.H.O.- red 
C.C.-orange ± 1.560 .99 5082-7751 C.A., R.H.D. - red 
C.A.-orange .560 .99 50S2·7760 C.C.,R . H.D.- red 
C.A.-red-DO .560 .99 5082·7300 4x7 sgl. dig . RHO 
C.C.-red ± 1 .560 .99 5082-7302 4x7 sgl. dig . LHD 
C.C. - red .560.99 5082·7304 char. 
C.C.-red .300 1.25 41'1.1?R -X"",o,Q,>lO··"O I 

.300 1.25 

. .,0 1.25 

.300 1.25 

.300 .99 

.300 1.25 

.430 1.75 

.430 1.25 

.430 1.75 

.600 22.00 

.600 22.00 

.600 19.95 
.99 

C.A.- red .300 1.25 Ll T ·1 .69 
C.C.-red .500 1.49 MOC30IO 

$2.95 each 
2 Watt @ 70°C ± 10% 
7/8" Slotted Shaft 
Linear Taper 
Meets MiI·A ·94 

RV4NAY SO · 102A Port No. Pa rt No. 
RV4NAY SO· S02A 8JOP, 5K BlOp· looK 
RV4NAY SO· lOlA SlOp·I0K 830p·200K 
RV4NAY SO - 253A SJOp·20K SJOp·soaK RV4NAY 50· S03A 

8JOP·SOK 830P·IMeg RV4NA Y SO . I04A 
RV4NAY SO ·IOSA • LOW PROFILE • SOLDERTAIL 

(TIN ) SOC KETS STANDARD (TIN) 
1·24 25·49 51)-100 

1·24 25·49 51)-100 
8 pin LP .17 .16 .15 14 pin 5T .27 .25 .24 14 pin LP .20 .19 .18 16 pin ST .30 .27 .25 16 pin LP .22 .21 .20 IS pin ST .35 .32 .3D IS p in LP .29 .28 .27 24 pin ST .49 .os .42 20 pin L P .34 .32 .30 2B pin 5T .99 .90 .81 22 pin LP .37 .36 .35 36 pin ST 1.39 1.25 l.IS 24 pin L P .38 .37 .36 40 pin ST 1.59 1.45 1.30 28 pin LP .os .44 .43 

J6 pin LP .60 .59 .58 r WIRE WRAP SOCKETS 40 pin LP .63 .62 .61 
(GOLD) LEVEL # 3 • SOLDERTAIL (GOLD) 1·24 25·49 SO·100 

STANDARD 8plnWW .59 .54 .49 
10pln WW .69 .63 .58 

1·24 25~' 5Q-Hx) 14 pin WW .7<] .73 .67 
8 pin SG .39 .35 .31 16plnWW .85 .77 .10 

14 pin SG .49 .45 .41 IS pin WW .99 .90 .81 
16 pin SG .54 .49 .44 20 pln WW 1.19 1.08 .99 
18 pin SG .59 .53 .48 22plnWW ).49 1.35 1.23 
24 pin SG .79 .75 .69 24plnWW 1.39 1.26 1.14 
28pi n SG 1.10 1.00 .90 28p ln WW 1.69 1.53 1.38 
J6 pin SG 1.65 1.40 1.26 36plnWW 2.19 1.99 1.7<] 
40 pin 5G 1.75 1.59 1.45 40plnWW 2.29 2.09 1.89 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST. 1 Sea. 

ASST. 2 Sea. 

ASST . 3 5ea. 

ASST. 4 5ea. 

ASST . S Sea. 

ASST . 6 Sea. 

ASST. 7 Sea. 

ASST. 8R 

10 Ohm 12 Ohm IS Ohm IS Ohm 22 Ohm 
27 Ohm J3 Ohm 39 Ohm 47 Ohm 56 Ohm 

68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 
180 Ohm 220 Ohm 270 Ohm 3JO Ohm 390 Ohm 

470 Ohm 560 Chm 680 Ohm 820 Ohm IK 
1.2K 1.5K 1.8K 2.2K 2.7K 

3.3K 3.9K 4.7K 5.6K 6.8K 
8.2K 10K 

22K 27K 
56K 68K 

150K 180K 
390K 470K 

1M l.2M 

12K 

33K 
82K 

220K 
560K 

l.5M 

15K 

39K 
lOOK 

270K 
680K 

l.8M 
4.7M 

18K 

47K 
120K 

330K 
820K 

2.2M 
5.6M 

50 pes. $ 1.95 

50pcs. $1.95 

50 pes. $1.95 

50 p es. $1 .95 

50 pes. $1.95 

50pcs. $ 1.95 

5 0 pcs. $1.95 
$10.95 ea . 

$ 10.00 Min. O rder - U .S. Spec Sheets - 25d 
Ca lif. R esiden ts Add 6% Sa les Tax Send 41d Postage for yo u r 
Postage-Add 5% p lus$llnsura n ce F REE 1981 JAM ECO CA T A LO G 

J·alll!!l!!!m"-e!llc"o" 
ELECTRONrcs 

PHONE 
ORDERS 

WELCOME 
(415) 592·8097 

MA lL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWA Y ROAD, BELMONT, CA 94002 

1/81 PRICES SUBJ CHAN E 

U~U[L 
P art No. Function Price 
7Q451P I CMOS PreciSion Timer 14.95 
7Q45EV/Klt- Stopwatch Chip, XTL 22.95 
7l06CPL 311: Digit AID (LCD Drive) 16.95 
7l06EV/Klt* IC, Circuit Board, Display 34.95 
7107CPL 3'12 Digit AID ( L ED Drive) 15.95 
7107EV/KIt-" IC, Ci rcuit Board, Display 28.95 
7l16CPL 311l Digit AID LCD 015. HLO. 18.95 
7117CPL llil Digit AID LED Dis. HLO. 17.95 
72GlIDR Low Battery Volt Indicator 2.25 
7205 IPG CMOS LED StopwatchlTlmer 12.95 
7205EV/KIt* Stopwatch Chip, XTL 19.95 
720EiCJPE Tone Generator 5.15 
7206CEV/Kit* Tone Generator Chip, XTL 9.95 
72Q7AIPO Osci ll ator Controller 6.50 
7207AEV/Klt* Freq. Counter Chip, XTL 11.10 
7208 IPI 5even Decade Counter 17.95 
7209 IPA Clock Generator 3.95 
7215 1PG 4 Func. CM05 Stopwatch CKT 13.95 
7215EV/Klt'" 4 F u ne. Stopwatch Chip, XTL 19.95 
7216AIJ I 8·Dlglt Unlv. Counter C.A. 32.00 
7216CtJI 8·Dlglt FreQ. Counter C .A. 26.95 
7216DIPI 8·Dlglt FreQ. Counter C.C. 21.95 
72l71JI 4·01glt LEO UplOown Counter 12.95 
7218C IJ I 8·D iglt Unlv. L EO DrIve 10.95 
72241PL LCD 41h Digit Up Counter ORI 11.25 
7226A IJ L 8·Diglt Unlv. Counter 31.95 
7226AEV/KiP 5 Function Counter Chip, XT L 74.95 
7240 1JE CMOS Bin Prog. Timer/Counter 4.95 
72421JA CMOS Dlvlde·b y·2S6 RC Ti mer 2.05 
72S0IJE CMOS BCD Prog. Tlmer/Co unter 6.00 
7260IJE CMOS BCD Prog. Timer/Counter 5.25 
75551PA CMOS 555 Timer (8 pin) 1.45 
75S6 IPD CMOS 556 Timer (14 pi n ) 2.20 
7611BCPA CMOS Op Amp Comparator 5MV 2.25 
7612BCPA CMOS Op Amp Ext. Cmvr. 5MV 2.9S 
7621BCPA CMOS Dual Op Amp Compo SMV l.95 
7631CCPE CMOS Trl Op Amp Compo 10MV 5.35 
7641CCPO CMOS Quad Op Amp Compo lOMV 7.50 
7642CCPO CMOS Quad Op Amp Compo 10M V 7.50 
766QCPA Voltage Converter 2.95 
8069CCQ SOppm Band~AP Vo lt Rof. Diode 2.50 
8211CPA Vo lt Ref/ lndlcator 2.50 
S212CPA Volt Ref/lndlcator 2.50 

.. INTERSI L 'S EV I 

74COO 
74C02 
74CD4 
74Cas 
74CIO 
74C14 
74C20 
74C30 
74C42 
74C48 
74C7J 
74C74 
74Cas 
74C86 
74CS9 
74C90 
74C93 
74C95 

LH0CXl2CN 6.85 
LINEAR 

NE570N 4.95 
LMIOCLH 4.5<1 LM702H .19 
L MllC L H 4.75 L M703CN .89 
L HOO7Q-OH 6.05 LM340T-5 1.25 LM709N .29 
TL071CP .79 L M340T ·12 1.25 LM7ION .19 
T L072CP 1.39 LM340T·lS 1.25 LM7JIN .7<] 
T L074CN 2.49 L M341p·5 .75 LM12lN .69 
L H0082CD 35.80 LM341P'12 .75 LM7J3N 1.00 
TL082CP 1.19 LM34IP· 15 .75 LM739N 1.19 
TL084CN 2.19 LM342p·5 .69 LM741CN .35 
LHQ094CD 36.80 L M342p·12 .6' MC1741SCG 3.00 
L M300H .99 L M342P-15 .69 LM747N .19 
L MJOICN .35 LM348N 1.25 LM748N .59 
LM302H 1.95 L M350K 5.75 LMI014N 2.75 
L M304H 1.95 L Fl51N .60 L MlllON 1.95 
L MJOSH .99 L F353N 1.00 LM1458CN .59 
L M307CN .45 L F355N 1.10 LMI4B8N 1.25 
LMJ08CN 1.00 LFJS6N 1.10 LMI489N 1.25 
L M309H 1.95 L M358N 1.00 LM1496N 1.95 
L M309K 1.25 L M359N 1.7<] LMI556v 1.75 
L M310CN 1.75 L M370N 4.49 LMI800N 2.95 
LM311H .90 L Ml73N 3.25 LMI877N.g 3.25 
L M312H 2.49 L M377N 2.95 LMI889N 3.20 
LM317MP 1.15 L M3S0N 1.25 L MI896N 1.75 
LM317T 1.75 L M381N 1.95 LM2002T }.49 
LM317K 3.95 LM382N 1.7<] LM2877P 2.05 
L M31SCN 1.95 L M3B4N 1.95 LM287S P 2.25 
L M319N 1.95 L MJ86N·3 1.29 LM2896p·l 2.25 
L M320K-5 1.35 LM381N 1.45 LM31B9N 2.95 
LM320K·12 1.35 LM389N 1.35 LM3900N .69 
LM320K·15 1.35 L M392N .6' l M390SCN 1.25 
LM320T-5 1.25 LF398N 4.00 LM3909N U5 
L M320T·12 1.25 L M399H 5.00 LM3914N 3.95 
LM320T·15 1.25 TL494CN 4.49 LM3915N 3.95 
LM323K·5 5.95 TL496CP 1.75 LM1916N 3.95 
LM324N .99 NE510A 6.00 RC4136N 1.25 
LM3290Z .65 NE529A 4.95 RC4151NB 3.95 
L M331N 3.95 NE5l1H 3.95 RC4194TK 5.95 
LM334Z 1.30 NES36H 6.00 RC4195TK 5.49 
LM335Z 1.40 NE540H 6.00 KB4428 4.25 
LMl36Z 1.75 NE544N 4.95 KB4429 5.95 
LM337T 1.95 NE5SOA 1.30 LM4SOOA 3.25 
L M337MP 1.15 NES55V .39 ICL8038B 4.95 
LM338K 6.95 LMS56N ." LMIJ080N 1.29 
L M339N .99 NE564N 3.95 LM13600N 1.49 
L M340K·S 1.35 LMS6SN 1.25 7S138N 1.95 
LM340K·12 1.35 L MS66CN 1.95 75450 N .89 
L M]40K·15 1.35 L M567V 1.25 7545ICN .39 

CAPACITOR CORNER 
50 VOL T CERAM IC DI SC CAPACITORS 

Value 1.13 10-99 100+ I V alue 1.13 10·99 100+ 
10 pf .0S.06.05 .OOlp:F .08.06 .OS 
22 pi .0S.06.05 .0047p:F .08.06.05 
47 p! .08.06.OS .01pF .08.06 .05 

100 pf .08.06 .OS .022pF .09 .07 .06 

~~~: :g~:~:~ J~7~F :n :~~ :~ 
100 VO LT MY LAR F IL M C A P A CITO RS 

.00lmf .12 .10 .07 1.022mf .13.11 .OS 

.0022mf .12 .10 .07 .047ml .21.17.13 

.0047mf .12 .10 .07 .lmf .27 .23 .17 
,Olmf .12 .10 .07 .22m! .33 .27 .22 
+20 % DI PP ED TAN T A L lid) CAPACI T ORS 

.l/35V .39.34 .291 V .41 .37 .29 

. 15/35V .39.34.29 v .51 .45 .34 

.22/35V .39.34.29 V .53 .47 .37 

.33/35V .39.34.29 4.7{25V .63.56 .45 

.47/35V .39.34.29 6.8{25V .79 .69 .55 

.68/35V .39.34.29 15/2SV 1.39 1.25 .95 
1.0/35V .39.34 .29 22t6V .79 .69 .55 
M INI. AL U M IN UM E L EC T R O L YTi C C APACITO R S 

Axia l Lead Radial Lead 
.47/S0V .16 .14 .10 .47/25v .15 .13 .12 
1.0jSOV .19 .16 .12 .41/50V .16 .14 .13 

· 3.3/SOV . 17 .15 .ll 1.0/16V .15 .Il . 12 
4.7/25V .18 .15 .11 1.0{25V .16 .14 . 13 
10/25V .IS .15 .11 
10/SOV .19 .16 .12 
22!25V .19 .16 .12 

1.O/SOV .17 .15 .14 
4.7/16V . 15 .13 .12 
4.7/25V .16 .14 .13 

22/S0V .24.20 .18 
47/25V .25 .21 .19 

4.7;'50V .17 .15 .14 
10/l6V .15 .13 .12 

47jSOV .29.25 .23 
l00/25V .2S .24 .22 
l00/S0V .41 .37 .34 

10/25V .16 .14 . 13 
10/SOV .17 . 15 .14 
47;'50V .25 .21 .19 

22O/25V .39.34.33 
220/S0V .49 .45 .41 

loo/l6V .21.17 .14 
l00/25V .25 .23 .21 

470/25V .54 .49 .45 
lOOO/16V .79 .69 .61 
2200/16V .89 .79 .69 

lOO/S0V .37 .34 .31 
220/16V .25 .21 .19 
470/25V .35 .31 .27 

Circle 335 on inquiry card. 



~~~~~~~~ductorClock Modules 
12VOC 

AUTOM OTIVEI °1'°Bj.it '"~".'" .. uu..o ..... u.uu.... CLOCK 
• f-~ ;;-1 APPLICATIONS : 
• • In-dash outoclock s .. ... M =. Aftcr·ma rk e tauto! 
.. ~ __ ••• __ • oJ - R V clocks 

••• .-. •• __ ~ • A ircraft· marine el k s. 
• • • , 2 V DC ope r. lostru. 
e • • • •• Portab le / batte ry 

pow ered instrumnts. 

Featur es: Brigh t 0 .3" green disp lay. In terna l crystal time­
base. :t 0 .5 sec ./day accur. AUIO.d isplay brightness control 
logic. Oispl <lV color filterabl e to blue, blue-green. green & 
ye llow. Complete- just add sw itch e!: and lens. 

MA 1003 Modu le .. . .. . ... . ... $16.95 

MICROPROCESSOR COMPONENTS JOYSTICKS 
- 80BOA/ B080A SUPPORT DEVICES 
INSao&OA U, 
OPS212 .·B lt In01.l 1/ol.l10UI l.~ 
OP&214 P. lodly In"" upt Conu ol s." 
OP8216 IlI·ol ,eCllon.1 OUI O. lve. 1.49 
OP&224 CloekGlne' I IO' / orlvl ' l.OS 
0 ",'" BUi Odu. 
OPS221 Sy1tem Conl.oU" ,llu1 orl~e. •. os 
O .... U Sy1temCont.one. s." 
INSU41 lID EXDlnde. fo r 4' Serle~ .. " 
'N"'" A1yncn,onOU1 Comm. EI.menl 
OPI25I Pr09. Comm. 110 (USART) •. os 
0 ,,"'" p,og .lnttrv,I TlmO' IUS 
0""'" PrO\l.l>erIDhe".l /o (PPII '.OS 
OPI"/S7 P' O<;l . OMA Con tr ol 19.95 
Opa2'S~ P.09. Inl . " uO I Conl.ol 14.95 
OPI275 Prog. CRT Con tr olle, ~." 
OPS219 P'OIl. Keybolld/olSOllY Inlertlce IUS 
0""'" Oelll BUI ReceIver .. " 
0.,,", synem Tlmln9 EI.mlnt .. " 
0,,""" I·BiI BI·Ohe~tlo<l" ReceIve. l.95 
0 "","' a·a ll a l·OI,ect lon, 1 ReceIver l ." 
OP8lO1 a·olt 81·0I,eellonl l Recelvel l." 

DATA ACQU ISITION (CONTINUED)-- JS -5K 
AOCoeoK:CN I·BII AID Conve.te, (I·Ch. Mult!.) 
AoCOBI1CCN 1·1311 A/O Conve. ter (16·Ch. Mul l1.) 10.95 
oAC lOOO LC N Io-Bit o/A Conv. Mle.o. Compo (O.(f,I' ) IUS 
oAC IOOILC N 10·BII O/A Conv. Mlc.o. Compo (0.20% ) 1.95 
oACIQ2Il.CN 10·OIl D/A Convene . (0.0$'4 Un.) 1.49 
oACIOllLCN lo-BII o/A Conve.t." (0.20':'. U n. ) 5.95 
oAClml.CN 12·Bl t o / A Conve, te . (0. 20% U n.) 9.'.15 
Co40SIN '·Ct'l~nne' MUltiDle.... 1.19 

JOK BAUD UART 5.'.15 
I-------AAM·S -----·1 

IIDI 
II" IQ2.I.xloynlmlc 

256x( S l il tI~ 

1.49 
.99 J S·5K 

2101 (1I011 

"" 2l L02 

3.% JS·100K 

: :~ JVC·40 

J VC-40 

SK L inear Taper Pots . . . $S.2S 
100K Linear Taper Pots . ••. • ••• $4.95 
40K (2) Vid eo Controll er in case . . . $5.95 

211l(1I11) 
2112 
2114 l/l2<'lC4SlIllclSOnt 

3.95 .. " 
s." AC and DC Wall Transformers 

21UL 1000x' St~ lI c 4SO ns Low Power 
2114·3 102.x4 SlItl~ JOOn, 1.49 
?1l4l.·l l02<4x( SUtlc :lO(loli LowPowe. 1.95 
211 1 16.lI4 xIOynamleSSO.n (houliemarked) (.95 

MA 1023 .7 " Low Cost Digita l LED Clock ModulB S .95 
MA1026 .7" Dig. LED Alarm Clock/Thermomete r 18.95 
MAS036 .3" Low Cost Digita l LED C lock / Time r 6.95 --6800/6800 SUPPORT DEVICES ~~J:t~04 16) l~X~YFna~~;~n~n s I::~ 

1(.95 5101 2'SfjlC( SUtl~ 7.95 

Idtllfn'Ulowilhclackl. 
giIDeI. paWlI luppli u a. 
.,'vathrr lvpo aIACo. 
DC l ppl;cl lian . 

MA1002 .S" LEO Display Dig. Clock & XformBr 9.95 ~~=cP MPU wllh ClOCI< ,nd RAM 19.95 MMS261 102(x l o ynilmlc Fully Decoded .99 

~ National Semiconductor 

RAM SALE 
MM5290N·4 (MK4 11S/ UP041SI • • $4.95 each 
16 K D YNAMI C RAM (2 5 0 N S) 
(8 E ACH $ 39 .95) ( lOa EACH $ 4 50 .00/ 10t l 

MM5290J·2 (MK4 11S/ UP041SI •• $6.95 each 
16K D YNAM IC RA M ( 1 50 N S) 
(8 E A CH $49 .9 5) (100 EACH $550,OO/lot) 

MM5298J·3A . .. ... .. . .... $3.25 each 
8K DY NAM I C RAM ( LO W H A L F O F MM5290J ) 200 NS 
(8 E AC H $ 2 3 .9 5) ( 100 EA CH $25 0 .00/l at ) 

MM2114·3 . . . . . . .... .. . .. $5.95 each 
4K STATIC R AM (300 NS ) 
(B EACH $43.9 5) (1 00 EACH $450.00/lot ) 

MC6I IOAPI 
MCW I 
M e .... 
MC61lOU 
MC .... 
MCU52 
MC6a60 
MC681i2 

Perillne ril Inle •. Adltl l (MC6l101 
Prlorlly Inte, 'I.IPI Coniloll.r 
1024>< '-BII ROM (MC6lAlO-I) 
A~ynch. onou1 Comm. AaIPI .. 
Synct'l ronOUISe, lllo.u Adltl le, 
G-60DDDI Olgltl ' MODEM 
201OObPIMoauillo. 
Qu. d l·SI. te OU1. Trins. (MC8T2Ii) 

--MICROPROCESSOR CHI PS 
ZIO (lIIIC) CPU (MKlUONI !1MHz) 
Z80A (110-1) CPu (MKJIION-4) ((MHZ I 

CoPl1I02 CPU 
~so 

;:: ~~~:12107 !:~IOci;:~~c 4:~ -;:P",a,,,-t!!,N~o;--. __ =",ln7p;;;ut;;-;-;-::---;=;,;0c;u~tp;;uc;;t=::--'P';;':cie-;;e~ 
IO.!!!! MMsmJ.2(41 161 16K oy n~ml~ ISOn1 (UP0416) 6.9S AC 2S0 117V /SOH z 12 VAC 2S0mA $3.95 
IUS MM!o29IJ·JA .Koyn. 200m(lowe . .... 0IMM5~ 1 4.95 AC 5 00 117V/SO H z 12 VAC SOOmA $4.9S 

,~:E ~~~~~S~(~' :~~~71:~IC 16·01 n I::: ~e~~gg ~~~~~~g~: 1~ ~~g ~;:~A ~~:~~ 
IUS TM S4(W~ 14.95 DC 900 120V/SOHz 9 V DC 5 00mA $3.~5 
,.~ f----- PROMS/EPROMS---"':''::~''';;';;'''';=-::::-''=':--'::7-:=:--:::':::::::~:':::---==-1 

CONNECTORS 11'02A 2K UV E.n.Ole PROM 5.95 
U.~ 2708 IK EP ROM 9.95 
1~.9S TMSl1i& 15K EPROM (·sv • • SV. oI2V) 19.95 
19.95 2116 I nlt'I(~I"TI 16K EPROM ISingle .SV I 11.95 
15.95 21J2lnlel!2'S12}TI J2K. EPROM 49.95 

10M2'30IAoC CPU~.·B ' I Slice IC om.Temo.Gu ae l 19.9S 2~ IK EPROM (450n1) (Sing le ·SV ) 1.'1.i 
MCS6!;o2 MPIJ w/CloCI< 165K Byles MemO'Y I IUS 520l 11)11 PROM 14.95 
INSIO~ N", MPU~I·BII (6MHtI 16.95 82523 (7.SI&8 ) J2d PROM (Open Collecto. ! 4.95 
INS80)9N-6 CPU- S91 cnlol·BIIII2&Dyle IR AM ) 19.95 B2S 115 01096 BIDOI., PROM 19.95 
INSiOlON-6 cpu (2S6 By te l RAM) 24.95 IlSI2J(HS;m) 12d Trl·Sute BloOI •• PROM 4.95 DB25P D·Su bminiature Plug. . S2.95 
INSI(I1(lN CPU-6oI Byle1 RAM 24.95 USI!S 29.95 DB25S D·Subminiature Socket . $3 .50 

= 'IN ~:~ w/Bnlc Mlc,o Inle,o.elt' . ~:: r-~'-"-'''-''----C"-'-'''-t~~~~! ... --.-(U-''-'-' C-"-" -,:.-:.~·I ~U:G/;1S~/U~S ~~e~~:~ ?2~~::/~i~)· . .. : : : ~~:~~ 
~~~J l. ::: ~:~~J021 1 ~~: ::~ : :: ~:~: ; : : ~; (Lower Cn el n r;> BNC Plug . . . . . ..... • 51 .79 
- - --SHIFT AEG ISTERS------j 20a·elt Rua Only Memo ry UG89 / U BNC Jack . • . . ......... $3.79 

NMOS READ ONLY MEMORIES-- UG175/U UHF Adapt er. . .. $ .49 

MM2114L ·3 ............ . . $6.25 each MM""H 

oUII :/5·Blt Dynlm.c 
o UI ' 50- DII Oyn.,"I~ 
Dull lOG-Sit SUllc 

.so 

.so 

.SO 

.SO 

12lx9xJASCil Snl Hea w/G .ee l< Il.SO S0239 UHF Pa n el Recp. . .... $1.29 
l2&x9x7 Mltn Symool &. Plct u,e5 IBO PL2SS UHF Adapter . . .. 51.60 4K STATIC RAM (L OW POW E R 300NS) MMSIOH Dual "'·e lt Aeeumu 'alo, 

:/56·Dll oynlmlc 1.95 Inx9xlAIPn • . cont ' oI Cnu.Gen. !l.SO PL259 UHF Plu g . S1 .60 
~_IB_E_A_C_H_$_4_4_. 9_S_I _I_,a_a_E_A_c_H __ S4_7_s_.a_a_/i_o'_I ________ i ~~ETIH 10000·Blt o yn.m le/ACCl.lmul.to. 

!IOO/!ill· 011 Dynamic 
1.95 MICROPROCESSOR MANUA LS-- UG2S0/ U eNC Plu g .. . . ..• $1 .79 
.t9 M·ZIO I.SO UG1094/U BNC Bulkhead Recp . ... .. . $1 .29 

• Erases 270S, 2716, 1702A, 52030, 52040, etc . 
• Erases up to 4 chips within 20 minutes. 
• Maintains constant exposure distance of one inch . 
• Special condu ctive foam line r eli minates static build·up. 
- Built·i n safety lock to prevent UV exposu re. 
• Compact - only 7 ·5/ S " x 2·7/S" x 2" 
• Complete with holding tray for 4 chips. 

UVS-11 E ............ $79.50 
Jumbo 6-Digit Clock Kit 
_ Four .S30"ht. and two .300 "ht. 

common anode displays 
• Uses MM5314 c lock ch ip 
• Switch es for hours, minutes and hold functions 
• Hours easil y viewable to 30 feet 
_ Simulated walnut case 

• 115VAC operation 
.12 or 24 hour operation 
• Includes all components, c ase and wall transformer 
_ Size: 6%" x 3 · 1/S" x 1 ~" 

JE747 .. , ... . ....... $29.95 

6-Digit Clock Kit 
_ Brigh t .300 ht . comm. cath -

ado d isplay 
-Usos MM53 14 clock chip 
. Sw ltchos for hours. mlnutos 

and hold modes 
• Hr s. easily viewable to 20 h. 
- Sim u lated w aln ut case 
. 115 V AC operation 
- 12 o r 2 4 hr. operation 
-I n c l. a ll compone nts , c ase & 

w all tra n sforme r 
. Slze: 6W' x 3 ·1 / 8 " x 1 '%" 

JE701 .. .. .... . ....... $19.95 
Regu lated Power Supply 

Uses LM309K. Hea t sink ',"t...-..... , -
provided . PC board con. __ M ' . - - -

struction. Provides a solid -
1 amp @ 5 volts. Can supply up 
to , 5V , , 9V and , 12V with 
JE205 Adapter. Includes compo· 
nents, hardware and inst ruct ions. 
Size: 3%" x 5" x 2"H 

JE200 .. ... ... $14.95 

~ ~ ° I ADAPTER BOARD 
, ," . - Adapts to JE200-

• ,-, ~ ±5V. ±9V and ±12V 
, " 

DC/ DC conve rter with +5V input. Toriodal hi· 
speed switching XFM R. Short circu it protect ion. 
PC board construction. Piggy·back to J E 200 
board. Size: 3%" x 2" x 9/ 16"H 

JE205 00 00 00 00 00 00 00, $12.95 

Circle 335 on inquiry card. 

MMS030lN 
MMSO~N 

0~1 ~1 IIO-Bil 

25OIV( J4()4A) 1024·01l ovnamle 
2'SIIN Hex 12-BII Stille 

!:: ~:~~PII)2 ~:: I-'==='---;;"";T';";;R=S=-;';;8=0=""';'';'';'';'';'===i 
!:: f---- SPEC IA L FUNCTION -----

~22V oUIIIl2· BII SlIllc 
512' BII oyn.ml~ 
1024· BII oyn~mlc 
01.111256·011 Sll l lc 
oUII 250·BIISUlie 
ou~ I 24G-BI I SUlic 
Quaa!G- B1! SUlic 
Fifo (ou.llO) 

::E ~N~Ea~E. 1 ~1~~P~~S~:~~~I~~!~e:: ~~~ ~ ~ 2!:E 16K Conversion Kit 
2.95 INS265IN Communlcil lon c nlp 19.95 
4.00 MMSoa167N MICloD.oce1So. Re,1 TIme Clock 1.95 
4.00 MMS4174N Mlc,oP' OCl1 loOr Compiltlble Clo~k 11.95 
2.95 Cof'~N Mlc. ocontrotter wi th 6oI·0 1gll RAM 6.95 
6.95 .nd Direct l.Eo D'lvo 

Mlc. oconl,olle, with 601·0 1911 RAM 

Expand your 4K TRS·80 System to 16K. 
Kit comes co m p lete with: * Sea. MM5290 (UPD41S/411S11SK D yn. Rams (*NS) * Documen t ation for Con version 

---DATA ACQUIS ITION------1 ~. 95 ~.~~':.~ALcE~IU~rrl.v~ ,~:e~ (~~~SI ~:tk9.) 3.25 TRS·16K2 *150NS $49.95 AF1OO· ICN 
AFI21·ICJ 
AFln· ICJ 
l.MJ08AH 
l.M13olZ 
l.Mll5Z 
l.FlS6N 
l.F1iIIN 

Unl"e ' SiI Active FllIe, 2.~\' 
Touen Tone l.ow PU1 Fil le. 
TOuch Tone LOW PU1 Fll te. 
Suoe' Gl lnOpAmp 
Con" .. nl Cu ... nl Sou .ce 
TemDe'~lu.e T"nSOl.lCI' 
JFET 'npul 00 Amo 
Sam g1e L H011I AmpUlicri 

:;:E AV·BIOO TELEP~?nNB:~~~~~?p~~n~ gl~!~S ----;.; I-_T_R_S_._1_6_K_4 __ ' 2_5_0_N_S_._. _________ $_3_9_.9_5-1 
::: :~::= ~~~~I ~'I~C~I~!~erllor I~:: 

l.M199H Temtl . Comp. P'ec. A.I. (.Soon'IC,,! 
AOC0804 l.CN a·BII AID Converter II LSD) 
oAC0806l.CN I·BII olA Convene' {O.Ia:: Un.1 

~: HoOli6-S ~:: :~:;~ ~~~~~:: :~ ~::: : I ~:: 
us ::~:~ ~::~~::~ ~ ~~~:: : :~ ~:: :: !:~ 
~:~ MMSlI')CN Pusn IlU1I OII PulSe O I ~I O ' 1.95 

96/1«·Key Serl.1 KeYD o~.d EnCOde . '.95 

DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

U 
UI, 

• ~~h P~:~:ti~ ~~~~a b~~d!~ 
finish. 

• Slid ing rea r/bottom panel for 
service and component ac· 
cessibility. 

• Top/bottom panels.DaD thk 
alum. Alodine type 1200 
linish (gold tint color) lor 
best paint adhesion after 
modification. 

• Vented top and bottom 
!lanels for cooling efficiency. 

• ~~i;l~it~dn~r:I~~~~rolfs~ovid es 

CONSTRUCTION, ----------------------------------------­
The " OlE " Blank Desk Top Electronic Enclosures are designed to blend and comp lement 
today's modern computer equipment and can be used in both industrial and home. Th e 
end pieces are preCision molded with an interna l slot (all around) to accept both top and 
bottom lJanels. The pan els are then fast ened to %" thick tabs inside the end pieces to 
provide max im um rigidity to the enclosure. For ease of equ ipment serVicing. the rearl 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in· 
tact. Different panel widths may be used while maintaining a common profi le outline. 
The molded end pieces can also be painted to match any panel co lor scheme. 

.----n. " f~ .. _ 

JE610 ASCII 
Encoded Keyboard Kit 

(~ 
~ 

The JE61 0 ASCII Keyboard Kit con be inte rfaced into 
most any compu t er system. Th e kit comes co m p let e 
with on industri a l grade keyboard sw itch assem bly 
(62 · k e ys) . IC ·s. soc kets, con nector, e lectronic compo· 
nents and a d o u b le·sided printe d wi ring board . Th e 
k e yboard o55ombly requires +5V @ 150mA and - 12V 
@ la mA for opa ration. Features: 60 keys generat e t h e 
126 characters, upp e r and lo wer case ASC II sot. Fu ll y 
buffered. Two user·define keys provided for cu stom 
applications. Caps loc k for uppor·coso ·only alpha chara c · 
t e rs. Util ize s a 2376 (40·pin) encod e r read·only memory 
chip . Outpun d irect ly compat ible With TTL/ OTL or 
MOS logic array s. Ea sy inte rlacing w ith a 16 ·pin dip or 
18' pin edgo conn tlctor. Si zo : 3 Y," H x 14 Y2" W x 8 '%" 0 

JE610/DTE·AK las pletu,cd abo'"I ... $124.95 

JE610 I<it 12t"oe~p~e,re~~~ r(dn':~a~eo)~~~' .. $ 79.95 

K-62 62-Key Key bOard (Keyooard o nly) ... $ 34.95 

DTE-AK (ca se onl y - 3V' ''HX ll'' wxS1I4 ''D)$ 49.95 

JE600 
Hexadecimal Encoder Kit 

t:\,~,~'o",,", [C_ ~ 
'j' .j.L, ~I-~.II·· Th o JE600 En cod or Keyboord Kit p rov id os t w O sep a rate 

h ex ad ecimel dig its produced from sequentia l k ey e ntri es 
to allow dire ct programming for B·bit micropro cessor 
or B·bit memory ci rc uits. Thre e a dd itio nal keys are pro · 

I_~~I~-::-::-::_=:_::.~ .. :.......::~:::.:.: .. ~;';. ~......:====::::===::::::=====_~ vided for usc r o pera tions w ith one hav ing a bistable 

19·KEY KEYBOARD ~) 

t- output avail a ble. Th e outputs a re la tc h ed and monitored 

Sc1a~fO. ~~$;~~~:d:~d ~%S~~sn~:~n I Y Spec Sheet s - 2Sd ~!~~u9re~~~~~la~~~i~s ·I~~s~e~n~~~;~tI Sf~rk~i~~~~~~~~~~~; 
Send 41d Postage for your use . Threo u se r.def ln e key s wi th one being bistable 

PostagB-Add5% p lus51 In surance FREE 1981 JAMECO CATALOG operat ion . Oobou nce c ircuit pro vided for all 19 k ey s. 

1/S1 

Jameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592·8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAO. BELMONT. CA 94002 

PRICES SUBJECT TO CHANGE 

9 L E D roadouts to vorify entri e s. Easy Imorfi:\c ing w ith 
sUlndnrd l 6 ' pin IC connec tor . Only +5VDC req uire d 
for operation . S ize: 3 Y, "H l( BX" W x 8 ,%"0 

JE600/DTE·HK I .. pl, ,",cd abo, cl .... $99.95 

JE600 I<it ~cK~,ra~O~'td~~·n~s~~~~a:~s'e) .. $59 .95 

I< 19 19· Key Keyboard (l<eyb Oara o n ly) . . $14.95 

BYTE January 1981 379 

'Ib 15 JameS ~treet, syraclTse I" Y 13zu.rr.n:::JT''tLr-Zf'J07 TVVX-'l{F~' 1 
\ '"-" ,""-",0) 

Circle 337 on Inquiry card. 



Unclassified Ads 
UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have 

equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 

considered for publication, an advertisement must be clearly noncommercial , typed double 

spaced on plain white paper, contain 75 words or less, and include complete name and 

address information. 

FOR SALE: 4116·type dynamic programmable memories 
from several manufacturers. Each 16 K circuit has been 
heat·tested and is guaranteed good. Speed is unknown. 
Price is $4 each postpaid . Steve Marley, 425 N Hickory 
#305, Escondido CA 92025, (714) 489·8293. 

FOR TRADE: Two LSI·11 processor boards, two 4 K 
memory boards, and a serial·line unit. Will trade for 
H780H power supply , front panel for PDp·11103/LSI·11 , 
and H909C enclosure box. Robert McCown, 180 Farm St, 
Millis MA 02054. 

These notices are free of charge and will be printed one time only on a space available 

basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 

can engage in no correspondence on these and your confirmation of placement is ap­

pearance in an issue of BYTE. 
FOR SALE: Heath ETA-3400 trainer accessory with full 
4 K programmable memory. $175 or best offer. David 
Haas,9 Marget Ann Ln , Suffern NY 10901 , (914) 357·3447. 

Please note that it may take three or four months for an ad to appear in the magazine . 

FOR SALE: Soufhwest Technical Products Corp PR·40 
-40 character/line on 4·inch paper tape , 64 character 
ASCII ; $200. Heathkit oscilloscope 10·4560-5 MHz trig· 
gered sweep; $75. Holden Caine, 1 Windsor PI, Melville 
NY 11746, (516) 692·9512. 

FOR SALE: Programmer's toolkit for old read·only 
memory PET. Perfect condition , with manual. Plugs onto 
right of PET. Commands: auto·automatic line number· 
ing. Renumber·renumbers program. Find·lists occur· 
rences of command or text in program. Help'after error, 
list line; error is in reverse field . Append·merge saved 
programs. Other commands: trace, step , delete, dump. 
Costs about $100. Make me an offer. David Magill, 2001 
Carling Ave, Apt 1709, Ottawa OntariO, K2A 3W5 
Canada, (613) 722·3566. 

FOR SALE: TI·59 programmable calculator with PC·100C 
printer cradle; both in excellent condition. Includes 
extra paper for printer, all manuals, and my own library 
of programs. $380 or best offer; I pay shipping . Mike 
Smith, 908 Murray Hill Rd , Binghamton NY 13903. 

Circle 345 on inquiry curd. 
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FOR SALE IN CANADA: 8 K and 16 K static·memory 
board for H·8 computer, both assembled and tested. 
Give me your offer. P Liem, 15 Ardell Grv, Nepean On· 
tario, K2G 4G5 Canada. 

FOR SALE: Partially completed Heath Compan y digital 
computer with related tools. Additional information pro· 
vided on request. Sale necessary to settle estate. Robert 
L Kennedy, Attorney at Law, POB 222, Colfax LA 71417. 

FOR SALE: XitanlTDL microcomputer disk system, soft· 
ware , and extras. 64 K memory, Xitan disk BASIC, INFO 
2000 dual 8·inch floppy·disk drive (made by PerSci), 
CP/M operating system, twelve floppy disks, sorting and 
telecommunications software packages, spare 32 K 
memory board , equipment covers, and all documenta· 
tion; $1500. V Roningen , 4707 9th St S, Arlington VA 
22204, (703) 521-1451. 

FOR SALE: Like·new 16 K Heathkit H·89 computer with 
H·77 floppy·disk drive, H·885 cassette interface, and 
HDOS. Used three months. $1800. Charles Leet, Jr, Box 
517, Jetmore KS 67854, (316) 357·6531 . 

FOR SALE: I/O: OSI 8·slot chassis with full y populated 
500 processor (read·only memory BASIC) 540 video with 
graphics; 430 with parallel, serial , dual D/A; fully 
socketed 24 K programmable·memory board with 2 Kin· 
stalled; video monitor; GRI keyboard; cassette recorder; 
graphics and music demonstration software; $800. 
Stephen P Smith , 106 E Clearview Ave, State College PA 
16801. 

FOR SALE: Apple serial I/O interface by Electronic 
Systems. Have three brand·new boards. Will sell with 
software and RS·232 connector; $52. I pay sh ipping. Dan 
Pote , 3105 Falkland, Carrollton TX 75007, (214) 492·2027 
after 6:30 PM or on weekends . 

FOR SALE: TRS·80, Model 1, Level 2, 16 K with expan· 
sion interface (RS·232C installed) plus Editor, 
Assembler, Micro Music, and blackiack programs. Ex· 
cellent condition ; $800 firm . RS·232C original carton ; 
$55. Jerry Coyle, 11 Town Way, Hull MA 02045, (617) 
925·1282. 

Not for sale in any 
bookstore I Not avail­
able at any price! 
The new Consumer 
Information Catalog! 

Nutrition. Informa­
tion that could help 
you to a better way 
of life. 

To get your free 
copy, just write: It's the free booklet 

that lists over 200 
helpful Federal pub­
lications; more than 
half, free. On topics 
like home repairs. 
Money management 

.;.~ Genera! SerVlces Adrru rustrahon. 
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FOR SALE: Changing systems, have LA 36 OECwriter. 
Two years old; in excellent condition. Will take best of· 
fer. Robert A Leverone, 279 Cambridge St, Burlington 
MA 01803. 

FOR SALE: IMSAI cabinet and power supply for two 
minidiskette (5.25·inch) drives. Sturdy, with ample 
power. Have purchased a North Star Horizon. $800 or 
best offer. Ronald Subler, 25 First Parish Rd , Scituate 
M A 02066, (617) 545·6578. 

FOR SALE: Heathkit ET·3400 assembled microproces· 
sor train er in excellent working condition. All additional 
components and manuals in good order. Asking $205 or 
$155 for trainer only. Also, new Base 2 Model MST im· 
pact printer with graphics for $650. Apple parallel inter· 
face avai lable. Will ship via UPS. Jeff Sumey, 5 Nell St, 
Hopwood PA 15445, (412) 437·3021 evenings. 

FOR SALE: Comprint 912 printer with TRS·80 interface. 
Works great. Price $425. Steven Wexler, 1634 Buck Hill 
Or, Huntingdon Valley PA 19006, (205) 947·8236. 

WANTED: SwTPC 6800 processor with MPA2 board. 
Depend ing on condition, will pay 70% of new cost. Bob 
Hanna, 7601 Wordham Dr, Austin TX 78749, (512) 
441·9700 days. 

WANTED: TRS-80 Level II programs to swap. Utilities, 
languages, games, and business. Send list, name, and 
add ress. Dennis Leong , 5910 N Washtenaw, Chicago IL 
60659. 

FOR SALE: I have upgraded my TRS-80 to 16 K and want 
to sell myoid 4 K ch ip set. Used only twenty hours and 
is in prime condition. Will take best offer. (MCM 6604AC) 
Also, wou ld like to swap Level II programs to increase 
library . Paper listing only. Will take cassette or listing. 
Mark Cruse, 3609 Stanolind, Midland TX 79703, (915) 
694·4868. 

FOR SALE: Ohio Scientific CIP with the 610 expander 
board insta lled. Features Microsoft 8 K BASIC in read· 
only memory, 16 K user memory easily expandable to 
32 K by plugging in more memory, and minifloppy con· 
trol ler read·only memory with double·sided option. 
Original ca rlon , documentation, and many programs in· 
cluded. Sell all for $600 plus $10 shipping . Charles F 
Allen, 9 Annabelle St, Carnegie PA 15106, (412)276·8265. 

FOR SALE: 12 V Reed relays; $0.50 each. All brand new, 
same as Electrol R4248·2. Also, a Power·One 024·4.8, 
24 V power supply. M6800 software to trade. Send SASE 
with any offers. T Preston, 9274 Marinus Dr, Fenton MI 
48430. 

FOR SALE: IMSAI 8080, Tarbell floppy interface for two 
PerSci Model 70, IMSAI MIO, Processor Tech VDM·1, 
8 K and 16 K programmable memory boards, Cromem· 
co TUART, and more. All operational. Make offer or send 
SASE for detailed list. Tom Tai , POB 142, Eagleville PA 
19408. 

BOMB 

FOR SALE: Axiom 801 printer with six rolls of paper. 
Cable for hookup to PET or CBM computer. $280. Also, 
CAT modem and SOURCE program on disk and cassette 
for CBM. $150. Both for $400. Kurt Hesselden, 2201 E 
11th, Farmington NM 87401 , (505) 327·7682. 

FOR SALE: Two 8085 mic roprocessor chips, fifteen 8155 
static programmable memory chips, three 2716 eprom, 
and one 8212110 port. Newlnever used. Will not split up 
set. Cost $500. Will sell for $450 or best offer. Ted Poe, 
28C Coolbrook Ct, East Amherst NY 14051. 

FOR SALE: Shugart SA800; $375. SA900; $225. Pertec 
8·inch floppy drive and 8·inch standard media ; $225. 
Memorex 630 plug·compatible to IBM 2311 but has self· 
con tained power supplies and uses modern voice coil· 
type positioning , 7.5 megabytes single density, and 
removable media; $500. Frank Bennett, 1242 Cotton· 
wood St, Broomfield CO 80020, (303) 466·2621 . 

FOR SALE: 32 K ARTIC static programmable memory 
board for the S·100 bus, fully populated with 250 ns 4044 
chips . Used, but in excellent working condition; $400. 
Cromemco BYTESAVER programmable read·only 
memory board . Programs 2704/2708s and has space for 
up to 8 K o f programmable read·only memory. Used less 
than two hours and in excellent condition; $100. A E 
Caudel , 8003 Benaroya Ln , Apt C3, Huntsville AL 35802, 
(205) 883·7425 evenings. 

FOR SALE: Integral Data Systems IDS·125 printer with 
printer control option. Needs mechanical adjustment. 
Over $800 new. Asking $400 or reasonable offer. Bill 
Krantz, 108 Hawthorne Dr, North Wales PA 19454, (215) 
368·3697 evenings. 

FOR SALE: Magnetic·tape Selectric typewriter (dual· 
tape model); $1200. Tapes; $4 . Also, 80·track minifloppy 
with hardware switch to 35/40 track for TRS·80 Model I; 
$650. Arnold Vagts, 3713 S Parton St, Santa Ana CA 
92707, (714) 549·7021. 

WANTED: Texas Instruments SR·52 programmable 
calculator. Must be in excellent condition. Paul H White , 
1539 Malcolm Ave, Los Angeles CA 90024, (213) 650·4001 
days. 

FOR SALE: Memorex 651 floppy·d isk drive (new), thirty 
blank disks, controller board (old); $300. EVK 200 6800 
development kit: 1 K programmable memory, 1/2 K 
erasable·programmable read·only memory , and read· 
only memory monitor; $170. Gordon Wilson , 819 San 
Lucas Ave, Mtn View CA 94043. 

FOR SALE: Hazelt ine 1520 intelligent terminal. Features 
110 thru 19.2 K bps, cursor movement keys and numeric 
keypad, antiglare screen, full uppercase and lowercase 
ASCII character set, 80 by 24 dual·intensity readout, 
swi tch·selec table reverse video, and local screen 
editing. Almost new; with owner's manual. Asking 
$1150, w ill sh ip immediately UPS (insured) on receip t of 
certified check. Jeffrey J Nonken, 8 E Washington St, 
West Chester PA 19380, (215) 431·3513. 

BYTE's Ongoing Monitor Box 
Article #I Page Artlcla Author(s) 

1 18 An Introduction to Atarl Graphics Crawford and 
Winner 

2 34 The Panasonlc and Quasar Hand·Held 
Computars: Beginning a New Genara· 
tlon of Consumer Computers Williams and 

Meyer 
3 48 Electromagnatlc Interference Clarcla 
4 72 The NEC PC·8001: A New Japanese 

Personal Computar Keith and Kocher 
5 94 The Sinclair Rasearch ZX80 McCallum 
8 118 The Hp·41C: A Literate Calculator? Hayes 
7 148 Generating Bar Code In the Hewlett· 

Packard Format McNeal 
8 208 The Newest Sargon-2.5 Martellaro 
9 218 The SwTPC 8809 Microcomputer 

System Harmon 
10 228 The Plcture·Perfect Apple Roybal 
11 238 Micrograph, Part 3: Software and 

Operation Booch 
12 318 Whose BASIC Doas What? LI 

FOR SALE: Lear·Siegler ADM3A + terminal, latest 
model, one·month old. $800. P Gleeson, 3470 19th St, 
San Francisco CA 94110, (415) 864·1967. 

FOR SALE: Rockwell AIM·65, 1 K programmable 
memory with assembler read·only memory. Used only 
two hours. In factory box with all manuals . $350. Switch· 
ing power supply, + 5 Vat 10 A, + 24 Vat 3 A, ± 12 V 
at 1 A. $150. Bruce Warren, Box 784 , Freeport TX 77541 , 
(713) 233·3700 home, (713) 238·2547 office. 

FOR SALE: 18·month·old Radio Shack TRS·80 Model I 
Level 2 computer in excellent condition; 32 K memory ; 
expansion interface; 150 LPM Quick Printer; five rolls of 
paper; Data Dubber; light pen; two 6·plug isolator boxes; 
all manuals and a library of over fifty cassette programs. 
Original value over $2200; asking $1200. Michael Clark, 
5967 Sullivan Trl , Nazareth PA 18064, (215) 759·6873. 

FOR SALE: TI·25 and TI·30 calculators. Both in excellent 
condition. Will include documentation, batteries (T1·25 
only), and the book Great International Math on Keys (TI·30 
only) on request. Will sell any of the above separately. 
$40 for all of the above; best offer for separate units. 
May swap for TI·59 or TRS-80 (Level II) software. Joe 
Sewell, 6776 Sheridan Rd , Melbourne Village, Melbourne 
FL 32901. 

FOR SALE: Ticker·tape Teletype . Full alphanumeric, 
five·level code. Excellent condition. Both transmit and 
receive work fine. 60 mA loop. $145. Chuck Gee, 1890 
SW 3rd, Corvallis OR 97330, (503) 754·9422. 

WANTED: Correspondents or exchange of Biotech Elec· 
tronics (defunct) CGS·808B graphics software . Owners 
of firmware pack 2. Have firmware pack 1 source on 
CPM . Share with present group of four. Larry Snyder, 
578 W17675 Canfield Dr, Muskego WI 53150, (414) 
679·9706. 

FOR SALE: ELF II with 4 K programmable memory , 
Giant board , ASCII keyboard , and documentation. Ask· 
ing $400 or best offer. Kim Di xon, Box 33 , Kenville 
Manitoba, ROL OZO Canada, (204) 734·2411. 

FOR SALE: Cromemco Z·2, 4FDC disk controller, plus a 

~~nKdi?i~nnab~~~;,:;n~~~:r%0~~~~en!~tFoe~f(sc1nv;,?~~~J, 
but no software. Asking $1600. Bill Dyche, 2812 
Windemere Dr, Donelson TN 37214. 

October Winners: 
Sorting and Ciarcia 

"Sorting with Binary 
Trees,"by Bill Walker won 
first place in the BOMB for 
the October 1980 issue of 
BYTE, and Steve Ciarcia's 
"Make Liquid-Crystal Dis­
plays Work for You" came 
in second. Dr Walker's arti­
cle, which is 2,1 standard 
scores above the mean, 
will net him an award of 
$100, while Steve Ciarcia's 
article, 0.85 standard 
scores '. above the mean, 
wins a $50 prize, 

Other popular articles in 
this issue include "The 
6502 Gets Microprogram­
mabie Instructions," by 
Dennette Harrod, "Sym­
bolic Math using BASIC," 
by David Stoutemyer, and 
"Machine Problem Solving, 
Part 2," by Peter Frey. 

January 1981 © BYrE Publications Inc 383 



Reader Service 

Inquiry No. Page No. 

75 Aardvark Software 124 
147 Aardvark Software 231 
301 AB Computers 361 
225 ABM Products 299 
69 Ackerman Digital Sys Inc 116 
37 Action Computer Enterpr Inc 65 

260 Adaptive Data & Energy Sys 319 
334 Advanced Comp Prod 376, 377 

96 Alphacom Inc 151 
265 Alpha Omega Comp StS 319 
168 Am Comp & Telecom orp 259 
195 Am Micro Prod Inc 283 
106 American Square Comp 169 
323 AM IS 366 

29 Anadex 57 
278 Ancrona 354 
136 Apparat Inc 215 

9 Apple Computer 13 
Apple West Inc 95 

10 Aristo/Polks 14 
151 Artec Electronics 235 

81 ASAP 131 
104 Ashton·Tate 165 
90 Atlantis Computized Serv 142 

ATV Research 364 
114 Automated Equip Inc 179 

50 Automated Simulations 88 
78 base 2 inc 127 

280 Beckian 356 

109 
John Bell Engineering 351 
Beta Comp Devices 174 
Beta Comp Devices 356 

305 Bit Bucket, The 362 
245 BIZCOMP310 
210 Bower·Stewart & Assoc 292 

BYTE Back Issues 256, 257 
BYTE Books C III 
BYTE Books 173, 247 
BYTE Subscriber 305 
BYTE WATS 303 

221 C & S Electronics 297 
16 Calif Comp Systems 20, 21 

331 Calif Digita l 370, 371 
284 Cawthon Scientific Grp 358 
228 Calif Data Corp 300 
158 Central Data 245 
193 CFR Assoc Inc 283 
20 Chase Manhattan Bank 28 
76 Chrislin Industries 125 

149 Chrislin Industries 233 
89 Clev Cons Comp & Compnts 346 
40 CompuMart 74, 75 

133 CompuServe 213 
240 Computer AQe Inc 307 
263 Computer City 319 
197 Computer Disc of Am 285 
185 Computer Exchange 278 

Computer Factory, The 205 
25 Comp Furniture & Access 50 

148 Computer Marketing Corp 232 
Comp Prof Book Club 192, 193 
Computer Room, The 272 

311 Computer Shopper 362 
320 Computer Specialties 365 
30 Computer Tech Assoc 58 
56 Computer Warehouse 99 
53 Computers R Us 92, 93 

181 Computers Wholesale 276 
182 Computerware 277 
160 Computex 248 
177 Computique 269 
235 Compuview Products Inc 303 
257 Concord Comp Components 345 

Conentropy 358 
162 Cornsoft Group, The 250 
325 Corporate Mangmt Grp Inc 366 

79 Corvus Systems 129 
282 CPU Shop, The 357 
108 CPU Int' l 172 

1 Cromemco 1, 2 
326 Custom Business Comp 366 
231 Cyberia Inc 301 

Cybernetics Inc 299 
Data Discount Center 246 

314 Data Hardware 364 
298 Data Source Enterprises 360 
164 Datasafe Products 252 

55 Datasouth Computer Corp 97 
239 Datasouth Computer Corp 306 

38 Decision Master 67 
173 DG Electronics 265 

59 Digicomp Research 102 
198 Digital Graphic Systems 285 
126 Digital Marketing 201 
62 Digital Pathways 107 

120 Digital Research 189 
211 Digital Research Corp 367 
316 Digital Systems Eng 364 
171 Disc Software Group, The 262 

Disk Supply Co 194 
200 Distributed Comp Sys 287 
222 DMA 297 
153 Dual Systems Control Corp 240 
196 Dymarc Industries Inc 285 
139 Dynacomp Inc 219 
345 Ecosoft 382 
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150 Edmund Scientific 234 277 MicroCompEquig 354 138 RNB Enterprises 218 
Efficient Mngmt Sys 293 Microcomputer isc Co 313 80 Rochester Data 130 

179 80 US Journal/Exatron Inc 273 134 Microcomputer Tech Inc 214 303 Roland Projects 362 
21 Electronic Control Tech 30 135 Microcomputer Tech Inc 215 209 S & M Systems 291 

201 Electronic Specialists 287 84 MicroDaSys 135 226 S·100 Inc 299 
169 Electronic Sys Furniture Co 260 174 Micromail 266 229 SC Digital 301 
107 Epson America 171 72 MICRO·SCI121 207 Scientific Eng Labs 291 
189 Escon 281 236 Microsette 304 2 Scion Corp 5 
250 Essex Publishing 314 68 Microsoft 115 218 SciTronics Inc 295 
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The 
Brains of Men 
and Machines 
by Ernest W. Kent 

When the "Brains of Men and 
Machines" series of articles originally 
appeared in BYTE magazine, the re­
sponse was immediate and enthusiastic. 
Now Ernest W. Kent has expanded his 
ideas about the brain into a full-length 
book. 

As researchers begin to unravel the 
mysteries of the brain's chemical, elec­
trical, and synaptic circuitry, their find­
ings are becoming immediately ap­
plicable to advances in robotic behavior 
and computer design. The Brains of 
Men and Machines "dissects" the 
brain to provide new insights into com­
puter design and artificial intelligence. 

It is one of the rare books that tran­
scends disciplinary boundaries. In it the 
ever increasing relationship between 
man and machine is freshly examined -
a relationship, Professor Kent con­
cludes, that is today being reexamined 
in the light of man's own neurological 
self-image. 

Hardcover 304 pages 

~ 1.)11 70 Main SI. 
Il[][)~~ Pete rborough, NH 03458 

81 

ISBN #0·07·034123·0 
Price $15 .95 
Please remit in U.S. funds or d raw on a U.S. Bank 

Please send 0 copies of 
The Brains of Men and Machines 

Name Title Company 

Stree t City State/Province Code 

o Check enclosed in the amount of S ____ _ 
o Bill Visa 0 Bill Mas te r Chclrgc 

Card No. ___________ _ 
Exp. Oatc . __________ _ 

Add 75¢ pe r book to cover 
postage and handl ing. 

Avai lable in October 

-



Ohio Scientific: 
The leader in 
Winchester 
based Rlicro­
c~Rlputers. 

Ohio Scientific produced the first large capacity 
fixed media hard disk (Winchester) based 
microcomputers in 1977. Since then we have 
shipped more of these systems than the rest of 
the microcomputer industry combined. 

Family Features 
All standard C3 features including: 
• 3·processor CPU with 6502, Z80 and 6800 
· .7 MIPS 6502A 
• 48K static RAM 
• Dual8 " floppies 
• Free standing rack for direct expansion capabilities 
• 17·slot OSI 48 line BUS architecture for large system 

expansion 
• Directly accepts up to 8 users with currently available 

memory boards, more with higher density boards in the 
future 

• Directly expandable for use as Network data bases 
• Slide·mounted subassemblies, removable side panels and 

locking rear door for easy expansions and service. 

C3·A 
The floppy only rack based C3 for users who anticipate 
expansion to hard disk, multi·user and/or networking in the 
future. Under $7000. 

C3·B 
The world's most powerful microcomputer (when GT 
equipped). Features the highly advanced and extensively 
field proven OKI DATA 3306 Winchester disk. 

Features 
• System boots from floppies or hard disk on power up 
• 74 megabytes end user workspace under OS·65U, 80 

megabytes unformatted 
• Ultra·high performance disk 

74 millisec worst case access 
38 millisec average 
10 millisec access on cylinder (215K user workspace) 
8 megabits per second transfer rate 

• Simple on/off disk operation with elaborate internal 
protection from improper temperalure, line voltage and 
controller failures 

• Features spindle brake and designated head landing areas 
for much longer operational life than the newer low·cost 
Winchesters 

• Highly advanced OS·65U operat ing system: 
Multiple level pass word security 
Multiple operating systems on disk 
Ultra-high speed "F IND " command for high speed string 
searches (Associative Access) 
Upward compatible with Il)ulti·user and network systems 
with full file, peripheral and communications arbitration 
between users 

• 

• Available factory configu red for up to 8 users and network 
data base operation 

• Expandable to CP/M operation by adding 4K (CM·2 
memory) Under $14,000 

C~C ~ 
A medium performance Winchester disk based systbm 
which provides the ideal cost/performance ratio in typical 
small business applications. The C3·C uses the Shugart 
SA4008 29 megabyte Winchester disk. 
Performance specifications, hardware configuration and 
software is identical to the C3·B with the following 
exceptions: 
• 23 megabytes of end user workspace under OS·65U 
• 29 megabytes unformatted capacity 
• Medium performance Winchester 

240 millisec worst case access 
87 millisec average access 
10 millisec access on cylinder (110K user workspace) 

• Simple on/off disk operation Under $11,000 

Ohio Scientific has a new OEM program that is easy to 
start with, and provides generous discounts for quantity 
purchases. 

For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 

.IIE.'IFII 
1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202· [216] 831-5600 

Circle 339 on inquiry card. 
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