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YOUR CHOICE-smart either w-ay 
• Over 140 software driven functions 

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

• High resolution 7 x 12 matrix characters- P-3 1 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 1/0 port 

• 50 to 38,400 baud operation - programmable 

• Cursor type, cursor 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 

Circle 324 on inqu i ry card. 
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Cromemeo aeeepts JOUr ehallenge, 
Data General 

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. 

Circle 1 on Inquiry card. 

Cromemco logo on 
computer board shown 

In original ad 

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 

Annol!ndng MBC/2 and MBC/3, 
the newest m�mi;Jef1i of t>ata 
General's growing family of 
mitroNOVA" board computers. 
Tht!y're the best computers on a 
board money can buy. You get up 
to 64K byt;es of memory, serial 
and parallel 1/0 lines, and soft- · 

ware support from MP/05, 
our famous micro operating 
system. You even get supporting 
language� like MP/PASCA L and 
MPJFORTRAN IV. See for yourself. 

·mlaoNt)\1..\ 
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.1.5\'H "-h") eh�l ;o�,l. 
TI1e competition will always 

sirig the praises of their little single 
board computers. But from now 
on they'll be doing it falsetto. 

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 was 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 
• COOS (a CP/M-Iike operating 

system) 
• CROMIX (a UNIX-like operating 

system) 
• RPG-11 (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. 

eo™ 
i n c o r p o r a t e d 
Tomorrow's Computers Today 
280 BERNARDO AVE. MOUNTAIN VIEW, CA 94043 

(415) 964-7400 • TWX 910-379-6988 
BYTE February 1981 1 



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 Cromemw Model 
SOl* is a two-beard interface that plugs 
into any Cromemco computer. 

The SOl then maps computer display 
memory content onto a convenier:�t color 
monitor to give bigh-quality, high­
resolution displays (756 H x 482 V pixels). 

When we say the SOl 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 SOl lets you contr0l 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 drcle of 
specified size, loeation, and color with 
XCIRC (x, y, r, c). 

•u.s. Pat. No. 4121283 

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 NTSG: 
standard display of 482 image lines. Ver­
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate 0utput signal is preduced for 
each of the three comJ')onent 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 wit)l our high­
quality RCB Monitor or any conventional 
red/greerilblue moniter common in TV 
worl<. 

Model SOl Jllugs into Z·2H 11-megabyte 
hard disk computer or any {iromen,co 

£omputer 

DISPLAY MEMOR 
Along with the SOl we also offer an 

opti0nal fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores or.�e full display, permit­
ting fast computer operation even during 
display. 

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

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

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

C i rcle 1 on inquiry card. 

[3 Cronae111eo 
i n c o r p o r a t e d 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 • {415) 96+7400 
Tomorrow's computers today 



In The Queue 
Volume 6, Number 2 

Features 
36 An Extremely Low-Cost Computer Voice 

Response System by James C Anderson I Infinite clip­

ping produces acceptable computer speech. 

44 A Computer-controlled Tank by Steve 
Ciarcia I A wireless remote-control link to a personal com­

puter enhances Milton-Bradley's Big Trak. 

68 A Beginner's Guide to Spectral Analysis, 
Part I by Mark Zimmermann I A nonmathematical treat­

ment of Fourier transforms. 

1 06 A Pascal library Unit for the Mlcromodem 
II by Thomas H Woteki I Pascal routines which allow the 

Apple to perform mass-transfer and processing of files via the 

Micromodem II. 

142 Dynamic Memory: Making an Intelligent 
Decision by Larry Malakoff I Dynamic memory boards 
can have one-sixth the power and half the space of static 

types. but these advantages are useless if the board doesn't 
work. 

152 Stacking Strings In FORTH by John 
Cassady I A set of "words" for the FORTH vocabulary adds 

string-handling capabilities to the language. 

164 Articulate Automata by Kathryn Fans and 
Tim Gargagliano I A look at the physiology of speech and 

at how the electronic equivalent of the human vocal tract (the 

voice synthesizer) is programmed. 

2 20 Image Processing With a Printer by Clark A 
Calkins I With this simple system a little hardware goes a 

long way in processing and printing images. 

31 2 A/D and D/A Conversion - An Inexpensive 
Approach by Roger W Mikel I This fast converter 

requires a minimum of parts and supplies 8 bits of resolution 

over a 5 V range. 

Page 30 Page 44 
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318 Turn Your COSMAC VIP Into a Frequency 
Counter by Andrew Madia I Display frequencies in the 

range of I to I I .004 Hz on your COSMAC computer. 

326 A Heating and Cooling Management 
System by Tom Hall I How to build a remote temperature 

sensor. 

3 3 2 Modifying the SwTPC Computer by Thomas 
J Weaver I Modifying the SwTPC 6800 computer to accept 

either the 6800 or 6809 processor board. 

Reviews 
30 Radio Shack's Daisy Wheel Printer II 

by Yvon Kolya 
96 infinite BASIC and Infinite Business 

by Scott Mitchell 
202 IRV, a TRS-80 Utility Program by Ter i Li 
253 The Heath H-14 Printer by Bradford Rehm 
262 Zork, The Great Underground Empire 
by Bob Liddil 

Nucleus 
6 Editorial: Computer Speech: An Update 

16 Letters 
92, 266, 271, 325 Programming Quickies 
94, 102, 290, 309 BYTE's Bits 

138, 188, 196, Technical Forum: Recording with Current; 
Nonlinearities in Illumination; Build a Null Modem 

212 BYTELINES 
274 Education Forum: Microcomputers in the Chemistry 

Lab 
280 Ask BYTE 
288 System Notes 
289 Software Received 
292 Books Received 
294 Clubs and Newsletters 
298 Event Queue 
304 Book Reviews 
324 Cartoon 
336 What's New? 
382 Unclassified Ads 
383 BOMB. BOMB Results 
384 Reader Service 

Page 164 Page 220 
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In This Issue 
This month we talk about voices - computer voices, that is - and several 

other topics as well. 
Consulting Editor Mark Dahmke speaks out on speech in the editorial 

"Computer Speech: An Update." We also have two theme articles: "An 
Extremely Low-Cost Computer Voice Response System," which shows how 
to computerize your vox humana for very little money, and "Articulate 
AutG>mata," which looks at the physiology of speech. 

Also in this issue is Steve Ciarcia's do-it-yourself computerized Big Trak; 
everything you've always wanted to know about dynamic memory; inexpen­
sive AID and D/A conversion; and much more, including reviews of the new 
Radio Shack Daisy Wheel Printer II, the Heath H- l 4 printer, not to mention 
Zork and IRV. 

· BYTE is published monthly by BYTE Publications Inc. 70 Main St. Peterborough NH 03458. a wholly-owned 
subsidiary of McGraw-Hill. Inc. Address all mail except subscriptions to above address: phone (603) 924-9281. Ad· 
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No. 528890 (ISSN 0360-528 I). Canadian second class registration number 9321. Subscriptions are 5 19 For one 
year. 534 For two years. and 549 for three years in the USA and its possessions. In Canada and Mexico. 521 for 
one year. 538 for two years. 555 for three years. 543 for one year air delivery to Europe. 535 surface delivery 
elsewhere. Air delivery to selected areas at additional rates upon request. Single copy price is 52.50 in the USA 
and its possessions, 52.95 in Canada and Mexico. S4.00 in Europe. and 54.50 elsewhere. Foreign subscriptions 
and sales should be remitted in United States funds drawn on a US bank. Printed in United States of America. 

Address all editorial correspondence to the editor at BYTE. POB 372. Hancock NH 03449. Unacceptable 
manuscripts will be returned if accompanied by sufficient First class postage. Not responsible for lost manuscripts or 
photos. Opinions expressed by the authors are not necessarily those of BYTE. Entire contents copyright© 1981 by 
BYTE Publications Inc. All rights reseNed. Where necessary. permission is granted by the copyright owner For 
libraries and others registered with the Copyright Clearance Center (CCCJ to photocopy any article herein for the 
base fee of 51.00 per copy of the article or item plus 25 cents per page. Payment should be sent' directly to the 
CCC. 21 Congress St. Salem MA 01970. Copying done for other than personal or internal reference use without 
the permission of McGraw-Hill is prohibited. Requests for special permission or bulk orders should be addressed to 
the publisher. 

BYTE"' is available in microform from University Microfilms International. 300 N Zeeb Rd. Dept PR. Ann 
Arbor Ml 48 I 06 USA or I 8 Bedford Row. Dept PR. London WC I R 4EJ England. 
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UCSD* 
PASCAL 
FORTRAN 

PORTABLE 
Develop on a z-sot, 
run onLSI-11:t., T.l. 990, 
6800 or vice versa 

EFFICIENT 
Structured, readable 
Speeds development X5 
Easy maintenance 

POWERFUL 
Full standard Pascal 
plus extensions 
ANSI '77 Fortran Subset 

COST EFFECTIVE 
Complete system including 
interpreter, screen editor, 
utilities, filer, assembler, 
and complier. 

with Pascal $350 
with Fortran $400 
with Both $550 

APPLICATIONS 
PFAS 
(Pascal File Access System) 
Keyed-ISAM in 6K user 
memory$200 

INTELLECT V1.2 
A full range LISP interpreter 
for UCSD p-systems $200 

MEDOFFICE 
Professional medical office 
software for 1 to 5 doctors. 
Call for pricing. 

DATEBOOK 
Appointment scheduling on 
your micro $295 

READY TO RUN ON 
DEC PDP-11 :1: or 
TRS-80 MODEL 11 § 

PCD SYSTEMS 
P. 0. Box 143 
Penn Van, NY 14527 
315-536-3734 

'TM Univ. of Calif. 
tTMofZilog 
tTM of Digital Equipment 
§TM of Tandy Corp. 
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Editorial 

Computer Speech: An Update 

Guest Editorial by Mark C Dahmke 
In 1972 I saw an advertisement in Scientific American for the Votrax speech 

synthesizer - a multiple-board system that produced fairly intelligible speech. 
Although digital speech synthesis has been with us for more than a generation, 
it wasn't until the early seventies that relatively low cost, compact synthesizers 
were available for use in industry. At the time, I became very interested in the 
concept and wanted to experiment with a synthesizer, but the price was still 
too high for my budget. 

Finally, in August 1976, BYTE published an issue on speech synthesis. The 
article "Friends, Humans, Countryrobots: Lend me your Ears" described in 
detail the Computalker CT -1 speech synthesizer designed by Computalker 

Photo 1: The author of this month's guest editorial, Mark Dahmke (left) , 
demonstrating the special speech-generating computer system, "The Bionic Voice, " he 
developed for his friend Bill Rush. The Computalker-based system allows Bill, a quadri­
p legic, to "speak" with the aid of a head stick. Mark and Bill were the subjects of a 
feature story in Life magazine last year that was later condensed in the Reader's Digest. 
Hollywood is interested, too: a movie is being produced for television that will tell their 
story and show how personal computers can make a profound difference in people's 
lives. Mark is a Consulting Editor for BYTE, and has had a continuing interest in com­
puter speech for many years. His forthcoming book, Microcomputer Operating 
Systems, will be published by BYTE Books later this year .... CM (Photo courtesy Brian 
Lanker). 

Circle 4 on inquiry card. ......,. 



TRS-80* :1\fodel I CompJlter Owners . . . ,- '!; 

Although -nit�d for (loll:i�te-'defi!;lt\l•\,.\·OI:>eratic:>n 
levels of Percom drives 
density applications. 

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

Under doutJie2d�nsity operation, yeuf can store 
as much as 350 Kbytes of formatted data - de­
pending on the drive modeL- 0n one side of a 
five-inch minidiskette. That's four times the 
capacity of standard 35.-track Model I mini­
disks, almost iOO Kbytes more than tl;le capacity 
of the. eight-inch lBM 3740 format! 

· 

Or, you can add a J.i>er.com DOUBLER™ to your 
Tandy Expansion Interface and store data and 
programs in either single- or double-density 

Available in 1-, 2- and 3-drive configurations in 
all three model lines, Percom burned-in, fully­

format. tested drives start at only $399. 

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

TFD-100™ Drives 
TFD-100 drives are "flippy" dri\1es. You store twice 
the data per mini diskette by using both sides of the 
disk. TFD-10Q drives store 180 Kbytes (double­
density) or 102 Kbytes (single-densit�) per -side. 
Under double-der.1sity operation, you can store a 70-
page document on one minidiskette. 

TFD-200™ Drives 
TFD-200 drives store 350 Kbytes (double-derosity) or 
197 Kbytes (single-density) Ol"l one side of a minidis­
kette. By comparison, 3740-formatted eight-inch 
disks store only 456 Kbytes. Enormous or�-line stor­
age capacity in�=-a 5" drive, plus proven Percom 
reliability. That's what )IOU get in a TFD-200. 

The DOUBLERlM - 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 
minidiskette as you can store using a 

I computer drive. 
Easy to install, the DOUBLER merely plugs into the disk 

controller chip socket of your- E�pansion Interfa<:;e. No rewir-
ing. No trace cutting. 

· 

And because the DOUBLER reads, writes and f0rmats 
either single- or double-density disks, you can continue to 
run all of your single-density software, then switch to dou­
ble-density operatipn at any conveRient time. 

lAcluded with, ,the PC card adapter is a TRSDOS*­
comP.atible doul!>le-density disk 0perating system, called 
DBLDOStM, plus a CONVE RT utility that converts files and 
programs from single- to double-density or double- to sing­
le-density format. 

Each DOUBLER als0 includes an on-card high­
perlormanee data separator circuit whieh eAsures reliable 
disk read operation. ., ;;;, 

The. DOUBLER works with sta:ndard 35-, 4'0-, 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited90-day warranty. 

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

Quality Percom products are available at authorized dealers. Call toll jrree 
1-800-527-1592 for the aadFess of your nearest dealer ·or to order directly from [�EJUlllM] Percom. In Canada call $19-824,7041. , · 

TM trademark of Percom Data Company, In�. •.' 
Prices and specifications sUbject to change without notice. 

™trademark of :randy Rodlo Shock Corporation which has no relationship to Percom Do� Company 
PER COM· DATA COMRANY. INC. 
211 N. KIRBY • GARLAND TX • 750•2 

121.) 272-3421 



Editorial-------------

Consultants of Santa Monica, California . The CT-1 was 
an S-100 board, consisting of a formant-based syn­
thesizer, driven by nine parallel output ports. The data 
rate required was only 100 bytes per control parameter 
per second, or 800 bytes per second for normal speech. 

Several software packages were provided: the 
CTMON program and later CTEDIT, allowing the user 
to enter and edit parameter data. Another package called 
CSR1, the Computalker Synthesis by Rule Program, ac­
cepted as input a character string of phonemes from the 
International Phonetic Alphabet and generated fairly 
good speech. During the mid-1970s, several other single­
board speech synthesizers became available, allowing 
hobbyists and researchers to experiment with state-of­
the-art hardware and software without going into debt. 

It was not until early in 1979 that I obtained a Compu­
talker board for experimentation. The project was to de­
sign a "Bionic Voice" for my friend Bill Rush, a student at 
the University of Nebraska who has cerebral palsy . (See 
my article, "A Voice for Bill ,"  in the Winter 1979 issue of 
onComputing. )  I used the CSR1 package and wrote a dic­
tionary handler program to make the system easy to use 
(since Bill does not have full control of his limbs, he types 
hunt-and-peck style using a stick attached to a band 
around his forehead). 

More recently, I attended a VOCA (Voice Output 
Communication Aid) Conference in Berkeley, California, 
in May 1980. It is obvious from such conferences and 
discussions that voice output for the nonvocal and non­
verbal (and talking terminals for the blind) are high on 
the list of potential applications of voice input/ output 
technology. 

On the consumer electronics front, VIO (voice in­
put/ output) technology seems to be the trend setter of 
the eighties. This becomes immediately apparent when 
one walks through a consumer electronics show, the 
West Coast Computer Faire, or numerous other product 
shows. Instead of just flashing lights and color video 
displays, products are now talking at, about, and with 
you. 

Some recent developments in speech synthesis include 
the Votrax SCOl single-chip formant synthesizer men­
tioned in "Articulate Automata" in this issue . Texas 
Instruments has been at the forefront of the LPC (linear 
predictive coding) approach. One of its most successful 
products, Speak & Spell, shows what can be done in the 
consumer products market. 

Articles Polley 
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 1 2 inch, 
30.5 by 22.8 em), 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 
SSO 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 SJOO and SSO. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 

8 February 1981 © BYTE Publications Inc Circle 5 on Inquiry card. 

PASCAL/Z ™- Q.E.D. 
Ithaca lntersystems PASCAL/Z is the most powerful CP/M™ 
compatible Z-80™ Pascal compiler ever ... and here's why: 

PASCAL/Z generates true Z-80 native code - ROMable 
and re-entrant - 5-10X faster than P-code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRIN Gs; 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 )ensen/Wirth book and complete documenta­
tion. Only $395.00. 

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

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

Computer/and is a registered trademark of Computerland Corporation. 
CP/M and Z-80 are trademarks of Digital Research Corp. and Zilog, Inc. respectively. 
PASCAL/Z and lnterSystems are trademarks of Ithaca lntersystems Inc. 

Micros for bigger ideas. 



The lnterSystems 

price-performance-reliability story 

now has three versions 

While everyone's been busy 
trying to convince you that large 
buses housed in strong metal 
boxes wi II guarantee versati I ity 
and ward off obsolescence, we've 
been busy with something better. 
Solving the real problem with the 
first line of computer products 
built from the ground up to con­
form to the new IEEE 5-700 Bus 
Standard. Offering you extra ver­
sati I ity in 8-bit applications today. 
And a fu II 16 bits tomorrow. 

We call our new line Series 
II. And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 
about. Because of all the perform­
ance, flexibility and economy 
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they offer. Whether you're looking 
at one of our three mainframes, at 
a new mainframe, expanding your 
present one or upgrading your 
system with an eye to the future. 
(Series II boards are compatible 
with most existing S-1 00 systems 
and a// IEEE S-1 00 Standard cards 
as other manufacturers get around 
to building them.) 

Consider some of the fea­
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit C PUs, pe­
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
DMA devices, with IEEE Standard 
overlapped operation. User-selec­
table functions addressed by DIP­
switch or jumpers, eliminating sol­
dering. And that's just for openers. 

The best part is that all this 
heady stuff is available now! In 
our advanced processor-a full 
IEEE Bus Master featuring Memory 
Map addressing to a full mega­
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. An incredibly versatile and 

economical 2-serial, 4-parallel 
Multiple 1/0 board. Our 6-serial 
1/0 board. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex­
ible front panel in the business. 
Everything you need for a com­
plete IEEE S-100 system. Available 
separately, or all together in your 
choice of DPS-1 mainframe styles. 

Whatever your needs, why 
dump your money into obsolete 
products labelled "IEEE timing 
compatible" or other words peo­
ple use to make up for a lack of 
product. See the future now, at 
your lntersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series II and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 

Ithaca lntersystems Inc., 
1650 Hanshaw Road/P.O. Box 91, 

Ithaca, NY 14850 
. 607-257-0190/TWX: 510 255 4346 

Micros for bigger ideas. 



High 
Technology 
We make our 
competition 
obsolete 
with Information Master .™ 
Information Master'" is the sophisticate of 
software packages, but it also speaks your 
language. Its uncomplicated English­
speaking design makes it easy to learn. 
No programming knowledge is necessary. 
Put it in your Apple II*, and you're ready 
to go. 

High Technology's Information Master 
organizes and prints everything from 
mailing lists to stock market data. Specify 
what records to store , type in the informa­
tion, and Information Master organizes, 
calculates , stores and reports . Design your 
own reports and labels. Information Master 
is revolutionary in its adaptability and 
comes with a simple step-by-step instruc­
tion manual. Its screen layouts are designed 
to show you maximum information for 
easy operation. Information Master is so 
smart it stops mistakes that our competition 
lets you make. 

If your computer dealer doesn't have 
Information Master, see one who does. 

High Technology's perfect complement to 
Information Master, Data Master,TMallows 
you to change your mind months later 

without redoing 
all the work 

High 
Technology, Inc. 

you've 
already 

done. 
Ask 

about 
it! 

Software Products Division 
P.O. Box B-14665 
8001 N. Classen Blvd. 
Oklahoma City, Okla. 73113 
405 840-9900 

• Apple II is a lrade name ol 
Apple Com puler. Inc. 
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Editorial-------------

As VIO technology has become more readily available, 
there is a natural tendency to make everything from 
washing machines to automobiles talk back. Although 
the concept is a novel one, I have enough noise pollution 
to contend with without adding anonymous electronic 
voices. The real problem with voice output is that it is 
omnidirectional. If you're surrounded with devices that 
spontaneously vocalize, it's not always easy to determine 
where the voice came from. Picture the executive who 
has three or four telephones on his desk all ringing 
simultaneously, all sounding the same. Just as high-den­
sity video displays can cause sensory overload, multiple­
voice-output devices can also overload the aural channel 
to the brain. 

Voice recognition has taken longer to develop because 
of the many differences between speakers and the dif­
ferent shades of nuance inherent in contextual informa­
tion. Factors such as the emotional content of the 
speaker's voice, the accent or dialect, and (the biggest 
problem) continuous recognition, have slowed the evolu­
tion of voice input technology. Continuous recognition 
means that the computer must be able to determine the 
beginning of one word and the ending of the last - not a 
trivial project. For example, the machine may have to 
distinguish between "I speak" and "ice peak. " The prob­
lem is further compounded by regional accents and other 
variables. While great strides have been made in this 
area, it will probably be many years before generalized 
continuous voice recognition systems become available. 
Isolated word recognition is a much simpler problem, 
and systems are now available with better than 90 per­
cent accuracy when working with a limited vocabulary. 

With any new or evolving technology, the challenge is 
to use it effectively, efficiently, and with imagination. 
Voice input/ output promises to open a whole new di­
mension to the man-machine interface, one that can be 
sensed without needing to be seen. 

At the end of my onComputing article, "A Voice for 
Bill ," I wrote, "I cannot even begin to imagine what uses 
Bill will find for his new voice. But if past accom­
plishments are any indication of things to come, I want to 
be around in five or ten years to see the results of the 
seeds we have planted." A year and a half later, my sen­
timents haven't changed a bit. 

Photo 2: The TMS5200 LPC (linear predictive coding) speech­
synthesizer chip from Texas Instruments. 
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• - � .. � ... __:. i!JI l , - -. ..... -. ,.._ ·�"';"'""» ··•Hi11 :• ..... - . , Make the Apple II* a powerfUl 
IEEE·488 Controller in a snap. 
Just plug the SSM A488 board into any Apple II* expansion slot for a low-cost, 
full-featured instrumentation interface. SSM giYes the Apple II the power and 

versatility of a $9,000 IEEE-488 controller. At a fraction of the price. 
Our board converts the Apple II into a truly sophisticated controller that 
programs and controls up to l5 different instruments connected together 
on the 488 bus. 

We make programming easy. The 68488 chip, designed by Motorola, forms the 
heart of our A488. We back this chip with powerful on-board firmware to 
give you system control via simple string commands. The only software 
you need is easy-to-program Applesoft* Basic. To develop special purpose 
firmware, simply replace our PROM with a RAM. With the A488, bus com­
munications operate at top speed-without depending on software loops tor 
timing. And like the more expensive IEEE-488 controllers, this system interfaces 
with more than 1200 instruments and peripherals. 

Suitable for OEMs as well as end users. Whether you make test/measurement systems for re­
sale, or simply for yourself, the SSM/Apple combo gives you top performance. As it cuts 
your costs. Call your local dealer or SSM today for complete details. 

11ldustrial grade circuit board---�---.:::_ _ __:: __ , IEEE-488 bus cable _,__ __ ___ 

PROM firmware for powerful user interface 
(6 ft. with stackable connectors) 

68488 IEEE-488 controller cn111� 

Slot-independent connection to Apple 

SSM's A488 board expands the Apple II to 
a high-performance IEEE-488 controller. 

• Registered trademarks of Apple Computer Inc. 

SSM Microcomputer Products, Inc. 
2 1 90 Paragon Drive 
San Jose, CA 951 3 1  
(408}946-7400 Telex: 17 1 17 1  
TWX: 91 0-338-2077 



High 
Technology 
Hove you heard? 
The Cashier* has been 
promoted to 
The Store Monogel 
The Cashier has so much more to offer 
than its name implies that we decided to 
give it a new name. This valuable software 
package can save time and increase profits 
for small business owners by providing: 
• real-time inventory control 
• point-of-sale functions 
• customer & vendor address lists and 

mailing labels 
• informative management reports 
• up-to-the-minute sales monitoring 
• invoices, quotations, & packing slips 
• purchase orders & receiving reports 
• daily, monthly, and year-to-date sales totals 
• physical inventory checklists 
• and much, much more. 

But what can you call a software package 
for the Apple II* that does so much? You 
might call it 'remarkable' ... we call it 

The Store Manager. 

High 
Technology, Inc. 
P.O. Box B-14665 
8001 N. Classen Blvd. 

Drop by your local 
computer store and 

see what The 
Store Manager 

can do 
for you. 

Oklahoma City, Oklahoma 73113 
405 840-9900 

• Apple II and The Cashier are trade names of Apple Computer Inc. 
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Editorial-------------

I visited Texas Instruments in early November and was 
given a demonstration of their text-to-speech tech­
nology. The text-to-speech system uses a TMS5200 
LPC (linear predictive coding) speech-synthesizer 
chip similar to that used in the Speak & Spell product 
line (see photo 2). A message may be entered in stan­
dard English, represented in ASCII. The text is then 
converted to allophone codes (allophones are subsets 
of a phoneme, the basic unit of speech) which are in 
turn used to retrieve LPC parameters from an 
allophone library stored in ROM (read-only memory) . 
Several algorithms are used to smooth the resulting 
parameters and adjust the amplitude and intonation to 
yield continuous-sounding speech. The system has in­
herent advantages; the allophone tables are quite 
small, typically 3 K by,tes for 128 allophones. Other 
languages may be implemented by changing the text­
to-allophone rules. l experimented with a version of 
text-to-speech that ran on a TI 9914 personal computer 
development system. It accurately interpreted the 
silent "e" on the end of words like "while" and 
"release" but misinterpreted the (nonsilent) "e" on the 
end of my last name, which is not surprising. When 
given the word "synthesizer" is said "syntheniner. " 

TI is also working on a timesharing system that is 
similar to The Source. It will interface with the TI 9914 
and use its graphics, sound, and voice outputs. The 
syst'em is completely menu driven, and will even log 
on for you. Jt sends blocks of information to the TI 
9914, each with a label indicating what kind of data is 
Goming. In this way text, graphics, speech, and music 
may be sent independently. If the user's system doesn't 

, have certain features, it simvly ignor�s the blocks of 
data it can't handle. If you ask for the weather reports, 
it draws a picture on the screen of a sun, rain clouds, 
or something in between, plays an appropriate tune 
(ie, "Rainy Days and Mondays"), displays text giving 
the temperature and other vital infor.mation, and can 
also recite the temperature using text-to-speech. It 
will be interesting to see how the system is received on 
the consumer market . . . . MCD 

New Computer Speech Developments 
Scott Instruments of Denton, Texas, recently an­

nounced the VET /2 - a speech-recognition interface for 
the Apple II. It will run with any existing software 
because, once loaded, either keyboard or voice input 

. may be used. The program will handle forty-word vocab­
ularies, with the option of overlaying other vocabularies 
to double or triple the number of words. 

Street Electronics of Anaheim, California, has an­
nounced the Echo series of speech synthesizers . Versions 
are being designed for the Apple II and the TRS-80. The 
units use the Texas Instruments TMS5200 LPC syn­
thesizer chip mentioned in the editorial. The software 
driver runs in about 900 bytes of memory. Individual 
vocabulary words take between 10 and 20 bytes, depend­
ing on the length of the word . . . . MCD • 
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Edison had over 
1,800 patents in his 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 own 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 5tf4': 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 1,. 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!®computczr 1nc. 
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The Minifloppy tradition. The standard is set for h igh­
performance 96 TPI  M in ifloppys. And it's by Shugart. Double 
track and double density, the s ingle and double-sided 

SA4 1 0  and SA460 M inifloppys del iver . 5  or 1 M Bytes 
of unformatted capacity on a 51/4- inch d iskette . 

Smal l  wonder. Designed by the company that 
invented the M in if loppy, the SA4 1 0  and SA460 

represent the cu lmination of all previous 5114-
inch d isk drive technologies. What you get 
today is the most thoroughly engineered, most 

manufacturable, and most rel iable M in ifloppy 
d rive avai lable. The SA4 1 0/460 are the new 
standard in the eighties for price, performance, 

and capacity. 

art introduces 
of M.inifloppys; 

Step into the future. I nnovation, experience, and 
proven performance have always been the hal lmark 
of the Min ifloppy trad ition.  And the SA41 0/460 are the 
first of the next generation in that trad ition. Uti l iz ing 
technology proven in our 8- inch d isk d rive prod ucts, 
the SA4 1 0 and SA460 use a multi-step positioning 
techn ique, thus e l iminating  pole asymmetry, an 
inherent source of positioning errors and degraded 
performance. The s impl icity of this multi-step 

positioning motor and the Hel iCam lead screw 
fol lower insure its manufacturabil ity, consistent 
h igh performance, rel iabi l ity, and low cost. 

•• Trademark of Shugart Associates 



Positioned for success. Shugart's new Hel iCam™ 
positioner delivers far greater accuracy than that of 

competitive actuators. The result is super precise 
position ing  tolerances that virtually e l iminate the 

problems of media interchange previously associated 
with 96 TPI  5114-inch technology. The Hel iCam 

solution means that you can reduce, by a sign ificant 
marg in ,  data handl ing errors-especially between 

systems i n  less than ideal environments. 

the next generation 
SA410/460. 

A new era starts today. Our commitment to the 5114-inch d isk d rive market is d riven by 
your requirements for low cost, h igh ly re l iable d isk drive solutions. With unmatched 

commitments in  manufacturi ng  and R & D resources, we're dedicated to del iveri ng 
innovative, standard-setting  products that meet your needs-both today and tomorrow. 
And we back all our products with superior techn ical support, design assistance, and 

in-depth documentation .  Cal l  today. We' l l  be del ivering i n  production volumes by 
early 1 98 1 .  D Shugart Associates: 475 Oakmead Parkway, Sunnyvale, CA 
(408) 733-01 00. Sales & Service:· Sunnyvale, CA; Costa 

Mesa, CA; Minneapolis, MN; Richardson, TX; Framingham, 
MA; Mt. Freedom, NJ; A tlanta, GA; Toronto, Ontario; 

Paris, France; Munich, Germany. D 

�.Shugart 
The next generation is here. 
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Letters 

Katchlng Up with Khachlyan 

I would like to commend the authors 
of "Khachiyan's Algorithm" (G C 
Berresford, A M Rockett, and J C 
Stevenson) published in the August and 
September 1980 BYTEs (pages 198 and 
242, respectively) .  Their presentation il­
lustrated the essentials of the algorithm 
without getting bogged down in its 
derivation. However, now that I under­
stand it (I hope), it is somewhat disillu­
sioning to realize that the "amazing 
shortcut" appears to be only a nonprac­
tical mathematical curiosity. 

I have some observations regarding 
the algorithm. First, the huge initial 
volume subsequently requires the in­
credible precision. Hadamard's initial 
volume is much smaller, and this should 
reduce the precision requirements; but 
by how muchi Also, if upper bounds 
are defined for all X,, would this be 
helpful? 

Even if the precision problems are 
solved, the total number of arithmetic 
operations to solve a large linear-pro­
gramming problem still appears to be in­
tractable. The upper bound for the 
number of iterations is 16Ln2, and each 

iteration uses Order(n + m)3 multiplica­
tions for the matrix inner products. 
Presumably, if a solution exists, the 
number of iterations will be much less 
than 16Ln2 (but by how much?), and the 
number of multiplications per iteration 
can be reduced to Order(n + m )' " " '  via 
Strassen's algorithm. However, both of 
these appear to be greater than those re­
quired by the usual revised Simplex 
algorithm. While the Simplex algorithm 
can require Order(2") iterations, it usual­
ly finds the optimal solution in 
Order(m). Also, each iteration needs 
only Order(mn) multiplications (revised 
Simplex) .  

Memory requirements also seem to 
put Khachiyan's algorithm at a disad­
vantage. The giant A array (see state­
ment 430, listing 1, September 1980 
BYTE, page 246) can be reduced to 
negligible size using linked lists, and the 
Q1 and W arrays could use the same 
space, but this still leaves three (m + n) 
by (m + n) arrays for Khachiyan's 
algorithm. In contrast, the only large ar­
ray for the revised Simplex is the m by 
m B-' array. 

The problem of solving large linear­
programming problems looks more 

�'"DISK DRIVE BONANZA BY QT 
8" D ISK D R IVES 

S h u gart 801 R Sg l/s i d e  D b i/Den $395.00 
Two for . . . . . . . . . . . . . . . . . . . . . .  $775.00 
Qume Datatrak 8"dbl sided, dbl density. 
Q M E-8DS (851 R compat i b l e) . . . . . . . . . . . . . . . . . . . .  $ 599.00 
Pkg of two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $549.00 ea 

QT D I SK PACKAGES 

I Obi  Den Contro l l er, A & T, two 8" d b l  den dr ives. CP/M® 
2.2 ,  cabi net, power supp ly  & cables . . . . . . . . $1 395.00 

II Two 801 R  d isk  dr ives with cabinet,  power supply 
& fan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 1 00.00 

ID Dual  8" Dr ives: 
Obi  den d rives i n  cabi net on ly  
2 sgl  s ided  (801  R )  . . . . . . . . . . . . . . . . . . . . . . . . .  $ 989.00 
2 d b l  s id ed (QUME) . . . . . . . . . . . . . . . . . . . . . . .  $1 409.00 

MPI-851 MPI B-5 1 . . . . . . . . . . . . . . . . . . $250.00 
Sgl Sided Sgi /Obl Den 
Exact Replacement for SA-400 

MPI-852 MPI B-52 . . . . . . .  $350.00 
Obi Sided . Obi Den 

OM PUTER 
SYSTEMS 

I NC. 
1 5620 South Inglewood Ave. 
Lawndale, California 90260 
(213)  970-0952 
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MPI-891 MPI B-9 1 . . . .  $375.00 
Sgl S•ded. Obi Den. 7 7  Tracks 

PERTEC FD-200 PER-FD200 . . . . . . . .  $225.00 
Sgl Sided. Sgi/Obl  Den 

Shugart SA400 SH U-SA400 . . . . . . . .  $250.00 
Sgl Sided. DbliDen 

WE ACCEPT M/C, VISA, AM EXP 
PLACE ORDERS TOLL FREE 

1 -800-421-5 150 
(CONTIN ENTAL U.S. O NLY) 

(EXCEPT CALIFORN IA) 
CP/M i s  a trademark of Digital Research 
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promising if array-oriented hardware is 
used. For example, a clocked matrix 
multiplier can read in, compute, and 
write out the inner product of two n by 
n matrices in 5 n clock periods. This 
would be an immediate benefit for the 
revised Simplex as well as a help to 
Khachiyan's algorithm, if the precision 
problem can be overcome. 

William J Butler Jr 
44 Dees Cr 
Warwick RI 02889 

Berresford, Rockett, 
and Stevenson Reply 

We are happy that you found our ar­
ticles on Khachiyan 's algorithm so infor­
mative. Our purpose was to encourage 
such experimentation with the 
algorithm. As the articles explained 
(and, incidentally, earlier than any other 
journal as logged in the February 1980 
issue of Abstracts of Papers Presented to 
the American Mathematical Society), 
Khachiyan 's algorithm is not capable of 
immediate practical application largely 
because of the incredible precision re­
quired. 

In fairness to Leonid Khachiyan, it is 
clear from his paper that he never in­
tended his result as a practical method 
for solving linear-programming prob­
lems. In fact, linear programming is only 
mentioned in one sentence in the intro­
duction, the rest of the paper being 
devoted to the consistency problem for 
linear inequalities. His purpose was a 
purely theoretical one: to prove that 
linear consistency and, therefore, linear­
programming problems could be solved 
in polynomial instead of exponential 
time, It was the American and European 
press (with the exception of BYTE) that 
erroneously construed the result as one 
of practical rather than theoretical im­
portance. (In fact, many other journals 
have had to issue retractions or correc­
tions of earlier ill-considered statements.) 

As to your specific questions, there is 
little we can .say except to answer "yes": 
your suggestions would doubtlessly im­
prove the algorithm. Dr Philip Wolfe of 
IBM (Yorktown Heights, New York) has 
been serving as a clearinghouse and 
evaluator for the numerous improve­
ments to the algorithm that have been 
suggested, but none so far seem to ac­
celerate the algorithm by as much as one 
order of magnitude. Thus, it is far from 
competitive with the revised Simplex 
algorithm. While the Klee-Minty exam­
ple shows that the Simplex method is an 
exponential-time algorithm, problems 
similar to Klee-Minty rarely occur in 
practice, and when they do, standard 
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Letters-----------------------------------------------------------------

tricks (such as rescaling) usually greatly 
reduce the time needed for solution. In 
fact, experience seems to indicate that 
the revised Simplex method is almost 
linear in the number of variables, thus 
making it hard to beat. 

A more complete answer to your 
questions about improving Khachiyan 's 
algorithm will have to await large-scale 
experimentation by IBM and others. 

Comments on the Heath H-89 

In regard to Mark Dahmke's review 
of the H-89 (see 'The Heath H-89 Com-

puter," August 1980 BYTE, page 46), I 
agree with him until he starts talking 
about the "disadvantages."  The text 
editor is not that hard to operate, and, if 
he thinks it is, he can get a different one 
from HUG (Heath User's Group) or 
other sources in Buss. He also mentions 
the lack of a RUN "FNAME" command 
in BH (Benton Harbor) BASIC, but, in 
version 1 .6, which is the version Mr 
Dahmke worked with, you can say 
CHAIN "FNAME" with the same results. 

All of Mr Dahmke's other observa­
tions are true, but there are cures. For 
example, to keep the disk head from 
banging up and down, change the HS 

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

• TM 

The MAGI( WAND Word Processing 
System offers you·the best features of any system 
in the miCrO market Version 1 . 1  is now available 

FEATU RES INCLUDE: 

Full-screen text editor 
Simple, control key operation· 

Edit programs as well 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 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 1 28 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 conditional 

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 file 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 flexible and logical so that you can 
perform basic functions with a minimum 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 simulated screens and printouts. 

In addition to the lessons, the manual 
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 legibil ity. 

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 MAG IC WAND can learn special 
applications of the print commands. For 
example, we might show you how to c re­
ate a mailing list or set up an index for 
a f i le.  

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: 

smo.\\ OU.S\\\�SS o.w\\C.O.\\ons, \\\C.. 
3220 L o u is i a n a  • Su ite 205 • H o uston, Texas 77006 • 713-528-5158 
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jumper to open and the HM jumper to 
dosed in the disk unit on the "program­
ming plus. "  Then the head stays loaded 
as long as the motor stays on, about a 
minute after the last operation. Of 
course, you could time-delay the load 
signal. 

The last, and probably more impor­
tant, point is how not to need the 
HDOS system on every disk. On ver­
sion 1 .6, the command SET HDOS 
STAND-ALONE can be used and, after 
the warning message, the command 
RESET SYO: will be honored. This might 
mess up versions earlier than 1 .6; and, if 
you land on a disk while not in PIP or 
ONECOPY, the SYSCMD.SYS will 
load. If the verions differ, you might get 
a FATAL SYSTEM ERROR, but, all in 
all, it is a good trade-off. Be sure to 
LOAD LP: and other DUDs before 
RESETing after BOOT up. 

Bill Pinkston 
Saltillo MS 38866 

If I may add a few things to Mr 
Dahmke's review of the Heath H-89: 
Heath's BH BASIC is neither fast nor 
high in precision (my Ohio Scientific C3 
will run circles around it), but it does 
have one great advantage for the debug­
ging phase of programming. While other 

· BASICs will null all variable and array 
values upon a revision of any line of 
program, however trivial, BH BASIC 
does not. Thus you can stop execution, 
fix up a defective line, and restart in 
mid-program, rather than having to re­
run from the beginning-a real advan­
tage for long programs, and for pro­
grams requiring many INPUTs to get 
going. 

A detail I like about the H-89 is its 
ability to take commands in lowercase, 
converting input to uppercase as needed. 
That's very nice if you spend a lot of 
time in the word-processing mode. 

Oddly, Mr Dahmke had little to say 
about the display and keyboard. I have 
to cope daily with a Televideo 912, an 
industrial-grade terminal which will 
cause you to appreciate the superior 
quality of the H-89 display and key­
board. The 912 is susceptible to false 
key contacts, which usually cause the 
display to do truly weird things, thereby 
forcing you to abandon your input and 
to refresh the entire display. It also gives 
no audible confirmation of key contact; 
and the SO-character line is limited to 
perhaps two-thirds of the screen width, 
wasting the rest of the screen. The H-89 
terminal runs at 9600 bps (bits per sec­
ond)-some have been pushed to 19,200 
bps-a difference especially noticeable in 
word-processing and financial programs, 
for which execution time is limited by 
the display, rather than by computation. 
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Quality You Expect 
Eight more slots for your App le ! Now you 
can ban k-select eight more peripheral slots 
with immediate or deferred software 
com mands-like having up to 1 6 peripheral 
cards "on line"-or use the Select/Deselect 
switch mounted on the front panel .  
Expansion Chassis' heavy-duty power 
supply is primari ly for periph erals, without 
the heavy demand of motherboard support 
ch ips requi red in  your Apple. Th is m eans 
m uch more power is avai lable fo r peri­
phe rals than i n your Apple itself! If you've 
ru n out of room i n  your Apple-Expansion 
Chassis is your an swer. Drop by your Apple 
dealer for a demonstration, or contact 
Mountain Computer for the location of 
the dealer nearest you. 
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Performance You Demand 
• Eight m i rror i mage 1/0 slots of the Apple 
• Fully buffered, bi-d i rectional data l ines 
• Apple I I  compatible i nterface card 
• Dual selection capabi l ity; hardware o r  

software 
• I mmediate or deferred selection i n  

software mode 
• From BASI C, a s ing le POKE command 

turns the chassis ON o r  O FF 
• Compatib le with a l l  software 

• • 1 • Dedicated power supply with 
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I have to disagree with Mr Dahmke's 
assertion that the Heath text editor is 
useless. I use it, as a word processor, for 
hours every day, with no difficulty; 
however, I'm not hampered by familiar­
ity with any other text editors. Mr 
Dahmke's statement that the H-89's 
reading of error messages from disk 
takes "several seconds" is, frankly, an 
exaggeration. The actual elapsed time is 
under one second, though it certainly 
seems longer. Also, the disk head does 
not touch down for "each and every sec­
tor"; it reads the sectors in pairs, 
touching down for every other sector, 
which is noisy and slow enough. 

If you want a sophisticated machine, 
or a fast, high-precision computer, the 
H-89 isn't it. The H-89 is a fine word­
processing and financial computer, right 
for the user who doesn't want to get 
deeply involved in computer hardware 
and software. 

Jack McKay 
3200 19th St NW 
Washington DC 20010 

Mark Dahmke Replies 
I thank Mr Pinkston and Mr McKay 

for their comments about my review, 
and for bringing the various "fixes" to 
my attention and to that of BYTE's 
readers. My philosophy for reviewing 
equipment is that I am reviewing essen­
tially what comes out of the box. Any 
updates from readers are greatly ap­
preciated, but I fee) I must give potential 
buyers an accurate indication of what 
the product is like as it comes from the 
manufacturer. As for the other com­
ments regarding the editor, I will stand 
by my statements in the review. 

Dissecting the 
Speak & Spell Article 

The article published in the September 
1980 BYTE concerning the TI (Texas In­
struments) Speak & Spell (see "Dissect­
ing the TI Speak & Spell, "  by Michael A 
Rigsby, page 76) contains a number of 
serious errors that must have upset staff 
scientists Richard Wiggins and Larry 
Brantingham at TI's Central Research 
Laboratory in Dallas, Texas. 

To suppose that the TMC0281 device 
used in the Speak & Spell is the same as 
the SN76477 is to greatly underestimate 
Texas Instruments' achievement .  The 
TMC0281 is, in fact, a complete speech­
synthesizer device fabricated in metal­
gate depletion-load p-channel technology 
and contains an entire digital-signal pro­
cessor, with timing and decoding cir­
cuits, a ten-stage digital lattice filter, and 
a D/ A (digital-to-analog) converter. The 
system is based upon the relatively new 
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voice-compression technique known as 
linear predictive coding. This technique 
can generate high-quality speech from 
low data rates (less than 2400 bits per 
second) .  Linear predictive coding is so 
called because of the way in which the 
coefficients that characterize the digital 
filter are predicted from a linear com­
bination of the previous coefficients. 
This requires a great deal of number 
crunching-in the case of the TMC0281, 
160,000 additions and 160,000 10- by 
14-bit multiplications every second. TI 
confounded the many skeptics who said 
it couldn't be done. To get around the 
speed problem, Wiggins transformed all 
the calculations into a fixed-point format 
and Brantingham designed a pipeline 
processor that is contained within the 
TMC0281 . 

The coded speech data for the syn­
thesizer device is stored in the 
TMC0351's read-only memory. These 
are 16,384 by 8-bit devices (ie: 128 K 
bits) having an internal 18-bit address 
counter/register and two 8-bit output 
buffers. Fourteen of the address bits go 
to the memory array directly, while the 
4 most significant bits are used in a 
1-of-16 chip select. 

The controller chip, the TMC0271, is 
a slightly modified calculator chip, a 
member of the Texas Instruments 
TMS1000 family. It has been modified 
to enhance its BCD (binary-coded 
decimal) arithmetic and expand its in­
struction set . Also, there is an output 
multiplexer to reduce the pinouts needed 
for the Speak & Spell application. 

Contrary to the implications in the ar­
ticle that the "operation of the Speak & 
spell involves many unknowns," TI has, 
in fact, published full details of its three­
chip synthesizer system (see Electronics, 
August 31, 1978, pages 109 thru 116) 
and many other articles have appeared. 
A letter to TI brings (at least in my case) 
a set of reprints. 

Tim Spracklen 
23 Buttermere, Greenways, Spennymoor 
Durham, DL16 6UD, England 

De Facto of De Matter 

This is a plea for order in what could 
be the next standards chaos: Sol Libes 
mentioned a Massachusetts company 
planning to use home VTRs (videotape 
recorders) for hard-disk backup. (See 
"Backing Up Winchesters" in 
"BYTELINES" October 1980 BYTE, 
pages 188 and 189 . )  Corvus also plans 
such a system. Our company, D C  
Crane Inc, is planning one using the 
Digital Graphic Systems CAT -100 video­
display board. 

The technique will allow saving and 
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Time events in four operating mOdes-continu­
ous, single shot, frequency comparison, and 
pulse width comparison. Includes three 16-bit 
interval timers, plus flexible patcli area for 
external interlace. Programmable interrupts, 
on-board ROM, and much more. 

7720A Parallel Interface. Two bi-directional 8-bit 
VO ports will connect your Apple to a variety of 
parallel devices, including printers, papeF tape 
equipment, current relays, external on/off 
devices. Full featured, programmable inter· 
rupts, supports DMA daisy chaining. 

7811 B Arithmetic Processor. Interfaces 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 1/0 
data transfer, much, much more. 

7710A Asynchronous Serlal lnterf1J�. Genform· 
ing to RS-232-C A thru E 1978 standard, this 
card will drive a variety of serial devices such 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! 

7470A 3% BCD AID Converter. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel AID, 400 ms 
per conversion. 

7490A GPIB IEEE 488 1nterfoce. A true imple­
mentation of the IEEE 488 standard-the 
standard protocol for instrumentatiqn and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, functien 
generators, or any other device using the 
IEEE 488. 

7114A PROM Module. Permits the addition to or 
replacement of Apple II firtnware without 
removing the Apple II ROMs. Available with 
on-board enable/disable toggle switch. 

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

7510A Solder Board. 

7590A Extender Board. 

Watch 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, A_pple 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, weve 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, we've 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 IT can be, 
see things our way. Because for serious users with serious 
uses for the Apple, we've got the tools. 

California Computer Systems 
250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 
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restoring hundreds of megabytes. It will 
also establish de facto interchange stan­
dards. Could we learn from the past? 
Just this once? Please? 

I would like to hear from anyone in­
terested in helping develop or use such a 
standard with a view toward document­
ing the problem and the solutions in an 
article for BYTE. If a formal standards 
commission is interested, so much the 
better. Please write me at the address 
below. I will put you in contact with 
each other and contribute my ideas 
toward a solution. 

David C Crane 
D C  Crane Inc 
POB 79286 
Houston TX 77079 

Have You Tried 
onComputlng? 

For fifteen years I have dreamed of 
using a computer for my one-man busi­
ness. I have tried to find the right one in 
BYTE, on and between the lines. The 
result of my search is the feeling that, fo 
become "computerized," I must become 
an expert in mathematics (Boolean and 
otherwise), electronics, hardware, soft­
ware, semiconductors, integrated cir­
cuits, languages, and all the rest of the 
stuff. Oh, my aching head! Help, help! 
The computer train is rolling so fast and 
I am unable to climb aboard. 

When I first became "motorized," I 
didn't have to be an expert in mechan­
ics, thermodynamics, aerodynamics, 
electricity, tire structure, fuel chemistry, 
etc. I simply sat in the car and--without 
any help--taught myself the rules of the 
road. Who can, for a moderate price, 
link together and harmonize some of the 
wonderful programs advertised in BYTE 
to make a system coherent, practical, 
and flexible? 

R E Gilbert 
Jozef Hermanslei 41 
B-2510 Mortsel 
Belgium 

Of course, a computer is much more 
complex than any automobile, but the 
analogy is still valid. People should be 
able to get what they want from a com­
puter with a minimum of fuss. Until 
then, Mr Gilbert, guides are necessary: 
enjoy the complimentary copy of' 
onComputing; she's our sister publica­
tion for the layman. 

Sharp-Looking TRS-80 

Upon studying the advertisements for 
the new TRS-80 Pocket Computer, I was 
surprised to find the letter Y's original 

second function (ie: ¥ ,  for the yen on 
the Sharp PC 1211) deleted. 

If that's the way the Tandy Corpora­
tion has to lure prospective customers 
into thinking that the Pocket Computer 
is All-American made, I pity any 
Japanese importer trying to sell an 
American computer without $tring-capa­
bility . . . .  

Marc H Bruna 
Abrikozenstraat 31 
2564 VK Den Haag 
Netherlands 

Tree Is Root of Problem 

As a fellow member of the University 
of Oklahoma, I feel it necessary to point 
out some of the areas where I disagree 
with Dr Bill Walker's article "Sorting 
With Binary Trees" (October 1980 
BYTE, page 96). These areas will be 
dealt with in the same order as they ap­
pear in the article. 

First, Dr Walker gives the impression 
that a tree sort is both fast and allows 
deletion of nodes in an efficient manner. 
As he says, a tree sort is faster than a 
bubble sort, but almost any serious sort 
routine will be faster than a bubble sort. 
Likewise, deleting a node from a tree is 
faster than deleting an element from a 
bubble-sorted list, but deleting nodes 
from trees, except in the special cases of 
A VL; B; and 2-3 trees, is not particular­
ly fast. (See The Design and Analysis of 
Computer Algorithms, by Alfredo Aho 
and Jeffrey D Ullman. Reading MA: 
Addison-Wesley, 1974. )  

Second, students of  graph theory tend 
to define a tree as an acyclic graph. (See 
Graph Theory, by Frank Harary. Read­
ing MA: Addison-Wesley, 1969. )  By this 
definition, the object presented in Dr 
Walker's figure 1 is not a tree, but a 
rooted graph. 

Third, Dr Walker states that one way 
of scanning a sorted tree (a binary­
search tree) would be to first visit the 
leftmost node in each branch, then the 
parent, and finally visit the rightmost 
node, repeating this sequence until 
finished. He proceeds to say that this is 
"tough for computers." However, the 
C-language routine in listing 1, page 24, 
performs Dr Walker's suggested 
algorithm. 

Next, the algorithm used to search a 
tree can be cleaned up considerably, as 
shown in listing 2. The algorithms used 
to delete and add nodes are excellent, 
and rewriting those in C would serve no 
other purpose than to expose the defi­
ciencies of Pascal. 

We now have nice, short algorithms 
to do everything that Dr Walker wanted 
to do to the tree, except to delete nodes 
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Have some great memories. 

16K PROM boards. 
• PROM card has 2708-type memory 

• Quality board construction • 0-4 wait states 

• Address any 4K group to any 4K boundary 
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assembled and tested • PRlCE-$300 
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from it. As far as I know, the algorithm 
he used cannot be improved upon to 
any great extent. This point is the basis 
for my statement that it is not relatively 
easy to delete nodes from a tree. 

To achieve the operations Dr Walker 
wants (easy insertion and deletion, while 
maintaining a sorted list, plus easy 
searching), I would recommend a 
double-linked list. The algorithms for 
dealing with this structure can be found 
in any good data structures or 
algorithms text. 

Mike Meyer, Student 
University of Oklahoma 
POB 1749 
Norman OK 73070 

l thoroughly enjoyed Dr Walker's arti­
cle on binary-tree sorting in the October 
BYTE. He presented a subject that often 
receives a boring and confusing treat­
ment in an interesting and clear manner. 
Since the amount of data I must sort 
daily has recently doubled, the article 
carne at the right time. 

Time after time I have seen the subject 
of trees presented in magazines and 
books. Each time I lacked the incentive 
to actually implement a tree structure on 
my system. The whole thing seemed too 
complicated for the results obtained. 
However, Dr Walker provided the push 
I needed to get it going. 

Although some of the coding is redun­
dant, by the author's own admission, 
and is slightly inefficient in some areas 

Listing 1 

s t r uc t  no d e  { 
i n t  i n fo ; 

(due mostly to the direct conversion 
from FORTRAN and his desire to keep 
the program portable) ,  the program 
makes sense. That sounds simple, but 
many programs don't make any sense at 
all-they just work "somehow."  

Because of  the use of  highly structured 
subroutines and "standard" BASIC, I 
easily translated the program of his 
listing 1 into Oasis BASIC and modified 
it for operation on strings. This later 
change is simple if the BASIC used 
dimensions a string-array length rather 
than a string length. The modification to 
sort strings requires changing P in lines 
200 and 205, KEY, and ALPHA to string 
variables. It works well and fast. 

I did, however, find one major design 
problem. It is associated with the dele­
tion of a right terminal node that is not 
the last node in the sorted sequence. 
Both the coding of line 3090 and the 
logic of table 1, Case II, Group B, Sub­
case 1 call for setting the right link 
pointer of the parent Q to NIL (settin·g 
RLINK(Q) = NIL). This tells the tree­
traversal routine that this parent is the 
last item in the tree. Often it is not. 

The proper logic is to set RLINK(Q) 
equal to RLINK(P) .  In this way, the 
parent Q of the deleted node P will 
point back to the ancestor node, the one 
that follows it in the sorted sequence. If 
the deleted node P was the terminal 
node of the entire tree, its parent, Q, 
will assume this property when the node 
P is deleted. That is the only problem I 
found. 

s t r uc t  n o d e  * l e f t s o n ,  * r ig h t s o n  
} ; 

v i s i t ( r o o t )  s t r u c t  n o d e  * r o o t ;  { 
i f  ( r o o t  �� N U L L )  r e t u r n  
v i s i t ( r o o t  - >  l e f t so n )  ; 
p r i n t f ( " % d  " r o o t  - >  i n f o )  
V i s i t ( r o o t  - >  r i g h t so n )  ; 
} 

N e x t ,  t h e  a l g o r i thm u s e d  to s e a r c h  a t r e e  c a n  b e  
c l e a n ed up c o n s i d e r a b l y ,  a s  s ho wn : 

s e a r c h ( ro o t ,  i t e m )  s t r uc t  n o d e  * ro o t ;  

Listing 2 

wh i l e  ( r o o t  ! � N UL L )  { 

i f  ( r o o t  - >  i n fo �� i t e m )  
r e t u r n  ( r o o t )  ; 

i f  ( ro o t  - >  i n f o > i te m )  
r o o t  r o o t - >  l e f t s o n  

e l s e 
r o o t  r o o t - >  r i g h t s o n  ; 

r e t u r n  ( N U L L ) . ; 
} 
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Two proven ways to expand 
your TRS-80* capabillty 

Exatron's 
Stringy/Floppy ... 
speed, capacity 
and reliability 

Exatron's Stringy/Floppy mass storage system 
gives you the speed, capacity and reliability of a mini-disk 
system at far less cost. Thousands of ES/F users agree. 

Here's your complete 
Starter System: 
• ES/F Operating Manual 

• · Basic ES/F System 
( $249.50) 

• 10 Blank Wafers 

• ES/F Monitor Program 

• Tutorial Demo Program 
• 2 for 1 Bus Connector 

• Data 1/0 Program 

• FREE 1 Year 
Subscription to 80-U.S., 
the User's Journal 

• Complete Info Package 

• Complete Starter Kit: 
$299.50 

CALL OUR FREE HOTLINE 
(800) 538-8559 
IN CALI FORNIA: (408) 737-71 1 1  

Or contact: • exatron 
181 Commercial Street 
Sunnyvale, CA 94086 "TRS-80 Trademark of Tandy Co. 

I &:H. 
TRS-80 Users Journal 

New"How.:ro'' info 
for the serious 

TRS-80 user 

80-U.S. is expan more p�ges, programs 
and color with heavy emphasis on advanced 

TRS-80 applications . . .  plus a regular txatr.on 
Stringy/Floppy feature. 

Special Introductory offer $9.95 per year 
We'll send you six issues of 80-U.s� for only 

$9.95 . . .  almost half the regular price. If you purchase an 
Exatron Stringy/Floppy System, we'll send them FREE. 

OFFER VALID UNTIL MARCH 31, 1981. 

80-U.S. Journal 
3838 South Warner Street 
Tacoma, WA 98409 
(206) 475-2219 

Sign me up! I caFl't  resist at $9.95! 
0 Check 0 Money Order 0 M/ C or Visa 

ADDRESS 

EXP DATE 

STf.TE ZIP 

Offer good only In the United States. 
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TOUGHEST 
BOARDS 
IN TOWN 

FOR S·100's 
Monitor and control 
in wicked environments. 

Want to put your S-100 sysiem 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 
environments. All are designed to function 
dependably in the real world of industrial 
control. All operate with Cromemco, North 
Star and other S-100 systems. 
A/D board. 12-bit precision. 32 single­
ended inputs. Or 16 differential inputs. 25 
p.s conversion t ime. Vectored interrupt. 
$635. Or $725 with 1 to 1000 gain trans­
ducer ampl ifier. Works with our thermo­
couple compensation board and our 4-20 
mA input boards as well. 
D/A 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 
read/write 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 chip carries date, hours, minutes and 
seconds. Read or write directly from 1/0 
port. Vectored interrupt. $250. 

We also provide complete main­
frame systems. OEM and dealer inqui ries 
are invited. 

Contact Dual  Systems  Control 
Corp., Dept. B ,  1825 Eastshore Hwy., Berke­
ley, CA 94710. Phone (415) 549-3854. 
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Letters-----------------------------------------

Many thanks to Dr Walker. It was a 
great article; I would enjoy seeing more 
articles from him in the future. 

Jack Dolby 
335 D-1 Hiddenwood Dr 
Newport News VA 23606 

Screen Print for TRS-80 

In the October BYTE, Teri Li's 
"Technical Forum" talks about some of 
Radio Shack's modifications for the 
TRS-80. (See "Radio Shack's Modifica­
tions to the TRS-80," page 182 . )  The 
screen-print problem created by the 
lowercase modification has a simple 
solution. Ruf1 the program shown in 
listing 1 .  

Listing 1 

1. 0  C L S  

�� 0 F CJ I:;: A - 1 �5 :36 0 T O  1 5 :3 9 :L 

3 0  F'CJ J<E A , B  

't O  B = E: + 1 

�:; 0 N E X T  A 

b O  P F� I N T  

7 0  E N D  

Listing 2 

�=; o o o P = t 5 3 6 0  

The screen will display: @ABCD 
EFGHI]KLMNOPQRSTUVWXYZ (up 
arrow) (down arrow) (left arrow) 
(right arrow) (dash) 

This is how TRSDOS prints characters 
to the display. The alphabet codes are 
decimal 1 to 26. If we add 64 to each 
decimal value PEEKed from the display 
that is less than 32, then print the CHR$ 
equivalent to the printer, no problem 
will be encountered. 

The program in listing 2, called as a 
subroutine, will print the contents of the 
display to a line printer. 

This routine works on uppercase and 
upper /lowercase keyboards. 

Gary E Alcorn 
1037 E Redondo Dr 
Tempe AZ 85282 

5 0 1 0  F O R  V = t T O  1 5  : F O R  H 0 T O  6 3  

5 0 2 0  I F  F'E E K C F' )  < 32 T H E N  F'$ = C H R S C F' E E K C F' )  + 6 '1 ) E L S E  

F'$ = C H R S C F' E E K C F' ) ) 

5 0 3 0  L F' R I N T  F' S ;  : F' = F' + 1 

5 0 '1 0  L F' R I N T " I I  

�) 0 5 0  N E X T  V 

:':i 0 6 0  F�E T U R N  

Pain In the Exhaust 

The article "FCC Regulation of 
Personal- and Home-Computing 
Devices," by Terry Mahn (September 
1980 BYTE, page 180) has consequences 
for buyers and sellers of microcomputer 
systems that are far-reaching and not 
widely realized. 

Compliance with the new FCC 
(Federal Communications Commission) 

N E X T  H 

regulations and the associated paper­
work, testing, and certification are ex­
pensive. Personal- and business-com­
puter systems will be more expensive 
after the first of January, 1981, because 
the consumer will be paying for com­
pliance with these regulations. 

Let me first point out that, as a 
licensed radio engineer, I must agree that 
restricting radio emissions from personal 
home-computing devices is both neces-



THE NEW RELIABLES 
We used to be known as Industrial Micro Systems and 
we made the best micro componentry around. 

Now we're IMS International, and the best compo­
nents in the business are an integral part of the best and 
broadest micro-based business system line around. Ours. 

As a dealer, here is a sales package with real teeth. 
Easy to sell .  
Reliable. Engineered equipment offering factory tech­

nical support a phone call away. (Though we have 
equipment in operation since 1975, yet to fail .) 

Low cost -well under $10,000 complete-with 
the best margins and benefits in the industry. Face it, 
even the most impressive specifications are no replace­
ment for profits. 

Our systems are designed to meet the specific needs 

of your business computer customers today and tomor­
row. Our tested dealer sales package has been designed 
for you and your needs. 

Tailored sales plan. National advertising backup. 
Point of purchase program. Protected territories. 
Guaranteed complete system deliveries in 30 days. 
180-day warranty to your customers. 

We have what you and your customer need. 
The package is complete. New. Reliable. 
To become part of our expanded dealer network in 

1981, call Fred Williams (collect) 714/978-6966, 
or write us: nli\Jil{S_ Box 1 � 2800 Lockheed Way 
INTERNMIDNAL Carson City, NV 89701 
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Wel l ,  to beg in  with , color g raphics .  

/ RCA's VP-3301 has u n ique color- locking c i rcu itry that gives 
you sharp, jitter-free color g raphics and rai nbow-free characters . 

P lus much more: M icroprocessor contro l .  Resident and 
programmable character set. Reverse video. State-of-the-art 

LSI video contro l .  20 and 40 character formats. RS232C and 
20 rnA cu rrent loop.  Six baud rates. E ight data formats. ASC I I  

encod ing .  Light-touch f lexib le-membrane key switches for 
rel iabi l ity and long l ife. CMOS circu itry and a spi l l-proof, d ust­

proof keyboard for hostile environments. 
The VP-3301 can be used with a 525-l ine color or  monochrome 

mon itor or  a standard TV set through  an RF modu lator. It 
serves a wide variety of industria l ,  educational ,  busi ness and 

ind iv idual  app l ications inc lud ing commun ication with t ime 
sharing and data base networks such as those provided by 

Dow Jones News / Retrieval Service,  CompuServe and Source. 
All th is-for the low price of $369. And it's made by RCA. So 

get the whole story about the surpr is ing VP-3301 today. Write 
RCA MicroComputer Market ing ,  New Hol land Avenue, 

Lancaster, PA 1 7604. Or  cal l  tol l-free: 800-233-0094. 

*Suggested user price. Monitor and modem not inc lude d .  
@1 980. RCA 
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Gil 
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Letters ----------------

sary and desirable. The impact of this 
restriction is not yet fully realized by 
businesses or consumers. 

I will discuss both views. My com­
pany functions as an OEM (original 
equipment manufacturer), buying 
boards, cabinets, floppy disks, etc, from 
various companies and customizing these 
into systems for our customers. We are 
in a favorable location, where the FCC 
is a local telephone call away, and its 
testing labs, in Laurel, Maryland, are 
right up the street. As a business, what 
we have to do to legally advertise or sell 
a system after January 1, 1981, involves 
a lot of work and money. The testing 
and certification are beyond our in­
house capabilities, and the necessary 
spectrum analyzer-even to rent-is ex­
pensive . A lab in our area will do the 
testing for us for $1500. Necessarily, this 
forces us to raise our products' prices. 
There, then, is even more involved 
paperwork and such. Now, $1500 is not 
a lot to the Tandy Corporation, Apple 
Computer, or Hewlett-Packard, but it 
does represent a problem for the hun­
dreds of small computer businesses. 

Also, we believe our main selling 
point is S-100 compatability, whereby 
we can choose from the wide spectrum 
of available boards to customize a user's 
system. However, if we change anything 
that would affect RF (radio frequency) 
emissions (ie: substitute a different in­
put/output or memory board), we must 
recertify the "new" configuration. This 
will defeat any flexibility we now enjoy. 
The key point is that larger manufac­
turers can easily absorb these expenses, 
and we "little guys" are forced to raise 
prices drastically, or go out of business. 

For consumers, you'll be paying more 
for a system that is certified to meet RF 
emission/interference criteria. It  is hard 
not to draw parallels with emission-con­
trol equipment required on automobiles. 
In principle, it is an excellent idea. In 
practice, it is a pain in the exhaust, and 
an expense. 

Having presented the problem, let me 
suggest some approaches. Even though 
this matter has been studied by the FCC 
for three years, it is being sprung upon 
manufacturers rather quickly. I believe a 
period of evaluation by the industry­
particularly the microcomputer "cottage 
industry" -is in order. I have mentioned 
this to the FCC and to my congressman. 
Also, I would be happy to discuss these 
issues with any other interested parties. 

This issue represents a critical turning 
point for our industry and our hobby. I 
do not believe that many people are 
aware of the consequence. 

Patrick H Stakem, President 
Interface Technology of Maryland 
POB 745 
College Park MD 20740• 



THE DAWN OF 
AGE 

The 2nd GeneratiariM is here! 
M EASUREMENT systems & controls proudly 

introduces its new and excit ing "2nd Generation" 
fami ly  of S-1 00*  compatible products. Each has 
been specifical ly designed for use with 
multi-user and network 
operating systems such 
as M P/M, CP/N ET, and 
OASIS. Every product is  
fu l ly tested and burned­
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently avai lable from 
any other source. 

Z80 PROCESSOR 
BOARD - The most 
powerful CPU board avai lable today. O utstanding 
features include 4MHz operation, h igh-speed serial 
and paral lel 1/0 uti l izing DMA or programmed 
control ,  eight vectored priority i nterrupts, and a 
real t ime clock. 

MULTI-USER SERIAL 1/0 BOARD - For use in 
expanded systems requ i ring up to eight addit ional 
serial 1/0 ports. Features inc lude: 1 6  maskable 

·All products meet the new I E E E  standards. 

Systems Group 
A Divis ion o f  MEASUREMENT systems &.. controls  

i ncorporated 

vectored priority i nterrupts, RS-232C interfaces 
with fu l l  handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 1 9,200. 

Avai lable i n  four  or eight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

CONTROLLER BOARD­
controls u p  to four  5 14 -

inc h  or 8-inch d isk  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 

. N EC 765 chip.  

64K BAN K 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  total ly independent 1 6K 
software-selectable banks, with each bank 

addressable on any 1 6 K  boundary. 

"Attractive Dealer & 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 
(71 4) 633-4460 TWX I TELEX: 678 401 TAB IRIN 



Hardware Revieww · 

· 

Photo 1: The Radio Shack Daisy Wheel Printer II. 

Radio Shack's Daisy Wheel Printer II 
Yvon Kolya, POB 22, Peterborough NH 03458 

In August of 1980, Radio Shack introduced a series of 
new products, including a daisy-wheel printer capable of 
producing high-quality print for word-processing 
systems. Radio Shack named the device the Daisy Wheel 
Printer II. 

I was fortunate enough to be among the first to receive 
one of the new Daisy Wheel Printer lis. I picked it up at 
the store only a week after ordering it. 

Physical Appearance 
As I expected, the printer had an attractive ap­

pearance, using the standard Radio Shack colors black 
and silver. However, much to my surprise, I found the 
printer to be constructed entirely of heavy-gauge cast 
aluminum. The only nonmetal parts were the miscella­
neous knobs and switches, which were brought out to the 
surface of the cover for the user to manipulate, and a rub­
ber platen. Upon opening it up, I discovered that the 
metal exterior was well supported by a cast aluminum in­
terior frame, with a layer of foam rubber sandwiched be­
tween the two for sound absorption. Everything else 
seemed to be made of steel or chrome, except the pulley 
wheels, which were nylon. All in all, the printer appeared 
to be very solidly constructed. It was a bargain to get all 
this excellence for hundreds of dollars less than an 
equivalent letter-quality printer. 

Connecting It 
As soon as I had unpacked the printer from its shipping 

box, I plugged the carbon ribbon cartridge into place, a 
very simple operation, and then I pressed the print wheel 
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into position (also a very simple operation).  When I con­
nected the printer to my TRS-80 Model II and tried it out, 
it worked perfectly. 

I borrowed a friend's TRS-80 Model I Disk System and 
tried it out with the printer. It also worked perfectly the 
first time. 

Next I connected it to an Apple II-Plus computer, using 
its Parallel Printer Interface Card. Unfortunately, it did 
not work. After a little experimentation, I discovered that 
the problem was with the ROM (read-only memory) soft­
ware on the parallel card. Normally, the Apple's software 
leaves the eighth bit of the data bus set high. When it's set 
low, the characters on the video display flash on and off. 
On the Centronics printers, and their look-alikes, this bit 
is ignored. On the Radio Shack printer, however, the 
eighth bit is used for the special characters. To correct 
this problem, I grounded the line for the eighth bit, and 
the printer then worked correctly with the Apple II-Plus. 
I could have used a software routine to correct this prob­
lem, but I felt this method would be quicker. 

Printer Controls 
There are two control switches on the front of the 

printer, an on-line/off-line switch and the pitch-control 
switch . There are three modes of pitch control: 10 cpi 
(characters per inch), 12 cpi, and proportional spacing. 
The pitch control used depends upon the type font 
mounted in the printer. For example, if the Courier 10 
font daisy wheel is in place, this switch should be placed 
in the 10 cpi position. If the Prestige Elite font is used, the 
switch setting should be 12 cpi. The Madeleine font re­
quires that the switch be set to proportional spacing. To 
some minor degree, the 10 and 12 fonts can be used at 
either the 10 or the 12 cpi switch setting, although using 
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the 10 font at the 12 setting will make the letters appear 
cramped. 

At the top of the printer are two levers, one on the 
right for releasing the grip of the platen on the paper, and 
one on the left for controlling the number of carbon 
copies (from 1 to 7) to be run through the printer. 

At the rear of the printer are, once again, two switches. 
One switch is directly above the power cable, and it is 
used to turn the machine on and off. The other is over the 
interface connector; it is the self-test switch. The self-test 
switch prints out a series of characters to test both the 
printer and the print wheel . 

Inside the printer, to the right of the cabinet, there is a 
three-position impression intensity control switch. It 
allows you to adjust the amount of energy used by the 
strike-hammer when printing. 

� At a Glance __________ -! 
Name 
Daisy Wheel Printer 
II-catalog number 
26-1158 

Use 
Letter-quality printer 

Manufacturer 
Radio Shack 
1 Tandy Center 
Forth Worth TX 76102 

Dimensions 
20.45 by 62.5 by 39.5 em 
(8'/zo by 24% by 151'/zo 
inches) 

Price 
$1960 

Hardware Required 
TRS-80 Model I, II, or III 
computer, or any com­
puter capable of driving a 
standard Centronics­
interface parallel printer; 
requires a printer­
computer cable, available 
from Radio Shack, for 
whichever Radio Shack 
computer the printer is to 
be used with. 

Software 
None (if used with 
appropriate configuration 
of a Radio Shack com­
puter) 

Hardware Options 
Tractor feed, $249 extra 

Documentation 
38-page manual, 22 by 28 
em (81/z by 11 inches),  
includes schematics 
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Audience 
Computer owners desir­
ing letter-quality printout 
instead of dot-matrix 

Features 
Print speed: 43 cps; 
carriage-return speed: 
300 msl13 % inches (34.5 
em); linefeed speed: 4 
ips; printing pitch choice 
of '/,0 inch, '/,2 inch, or 
proportional spacing; 
linefeed pitch: '!. inch or 
'ltz inch; fonts: 124 char­
acter positions on 
double-daisy print wheel; 
wheels:  Courier 10 
(supplied), Prestige Elite 
12 (not supplied; catalog 
number 26-1421), 
Madeleine P S (not 
supplied; catalog number 
26-1422) ;  characters per 
line: 136 characters at 10 
pitch, 163 characters at 
12 pitch; impression con­
trol: high, medium, low; 
interfaces (physical) :  
eight parallel and one 
strobe; code: Modified 
ASCII; paper-feed 
mechanism: pinch-feed 
platen; power 
requirements: 120 VAC, 
50/60 Hz, 141 W 220 
V AC, 50 Hz (for 

· 

European operation) 

Printer Attributes 
This printer does not require special software for use. If 

you have the proper printer cable for your computer, you 
can use the printer immediately. While in BASIC, you 
can use it to print listings, or you can use it  from within a 
program to deliver hard-copy information. If you have a 
word processor, such as Radio Shack's Scripsit or 
Michael Shrayer's Electric Pencil, you are really ready to 
go. 

Unfortunately, both Electric Pencil and Scripsit are in­
capable of using all the features of this printer. For exam­
ple, not all of the control codes accepted by this printer 
are used by these two word processors. The codes ac­
cepted by the Daisy Wheel Printer II are given in table 1 .  

Unfortunately, Scripsit will access only the carriage­
return-with-linefeed code (decimal 13) of this printer. The 
rest of the codes are not used. 

Electric Pencil is only a little bit better in that it accesses 
the backspace feature (to perform underlining) in addi­
tion to the carriage-return-with-linefeed code. 

Fortunately, BASIC is capable of accessing all of these 
codes (using the function CHR$(X)); the printer's manual 
provides several example lines of BASIC code that can be 
used to do this. Listing 1 shows the first step of a maze 
generated on the Apple II-Plus printed by this printer. A 
word of caution: if your BASIC program uses the top-of­
form code (decimal control code 12),  you will need a 
special driver program for this printer. This special pro­
gram is available from Radio Shack free of charge. 

Although BASIC can access all of the characters and 
control codes used by the printer, the TRS-80 in com­
mand mode is incapable of accessing either the special 
control codes or about thirty characters on the print 
wheel because the keyboards of the Tandy Corporation 
computers do not generate the necessary ASCII (Amer­
ican Standard Code for Information Interchange) codes. 

The complete character set produced by the printer is 
shown in listing 2. Notice that there are several foreign­
language characters, as well as special nonalphabetic 

Listing 1: A test pattern to check registration .  This pattern, 
which is made from vertical bars and underline characters, 
demonstrates the printer's capabilities of great printing 
accuracy. 

-r- r-r,... 

-f-- r--

-
-

-'-'- � 
Listing 2: The character set of Radio Shack's Daisy Wheel 
Printer II. Some of the special characters can be printed only by 
sending special-character codes to the printer. 

! " # $%&  0 ( )  *+ , - .  / 0 1 2 3 4 5 6 7 8 9 : ; <=> ?@ABCDEFGHIJ KLMNOPQRSTUV\'IXYZ ( \ ] .  _ 

• abcdefghi j klmnopqrstuvwxyz { I  J -;,,.£� ' 't""'" Htlleu?!'f§ ¥ii60¢_a6uB 
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Photo 2: The print-wheel mechanism. The print wheel is a 
double-daisy wheel (ie:. each prong of the wheel contains two or 
more characters, one closer to the center than the other) .  The 
mechanism is shown tilted back, which is the position used for 
changing the print wheel. 

characters. Careful study of the type font indicates that 
the Courier 10 print wheel supplied with the printer is 
capable of printing both the French and German alpha­
bets. That's a really nice feature, if your software will 
allow you to generate the required ASCII codes from the 
keyboard. 

Another worthwhi'le feature of this printer is a printer 
optimizer. If a series of linefeeds, either positive or 
negative, are received by the printer within 10 ms of each 

DEALERS . . .  OEM USERS. 
Call on Monday ... your North Star · eomP.uter will be rlJ@� by Thursday. 

WHOLESALE PRICES 
AVAILABLE. 
Authorized stocking 
distributor for North 
Star. GBC also main· 
tains ready stock on 
the following prod· 
ucts and software: 
• Centronics 
• Perki n·Eimer 
• Epson 

(609) 424-0465 

®W@ inc. General Business Computers 
2020 Fairfax Avenue · 

Cherry Hi l l ,  New Jersey 08003 
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Code (decimal) Descr ipt ion 
10 Linefeed, no carriage return 
1 3  Carriage return with l inefeed 
27, 1 0  Reverse linefeed 
08 Backspace one character 
1 5  Turn o n  automatic underline, all subsequent 

1 4  
27,01 
27,02 
27,03 
27,04 
27,05 
27,06 
27, 1 4  

27, 1 5  

27, 1 7  
27,28 
27,30 

characters will be underlined 
Turn off underline 
Space '/60 of an inch 
Space '/30 of an inch 
Space '/,0 of an inch 
Space '!,. of an inch 
Space '/12 of an inch 
Space '1,0 of an inch 
Software set printer to '1,0 of an inch character· 
space mode 
Software set printer to '/12 of an inch character· 
space mode 
Software set printer to proportional spacing 
Half linefeed 
Reverse half l inefeed 

Table 1 Control codes accepted by the Radio Shack Daisy 
Wheel Printer II. Some of the operations are performed with 
a two-code sequence. 

other, they are temporarily stored until a character code 
or control code is received, after which they are all per­
formed at once. That is, if ten linefeed codes are received 
at less than 10 ms intervals, they are automatically 
stored. Upon receipt of the eleventh code, which in this 
example is not a linefeed, the printer moves the paper the 
full distance of ten linefeeds, rather than the distance of 
one line ten times, as other printers do. 

As a last note, the documentation says that the printer 
uses a multistrike carbon ribbon. This means that the rib­
bon is advanced very slowly, with each key striking on 
almost the same place as the previous keystroke. Unfor­
tunately, when the end of the cartridge is reached, you 
cannot rewind it  and reuse the ribbon unless you disas­
semble the cartridge and rewind the ribbon from the take­
up reel to the supply reel by hand. This is a very tedious 
and messy process. (I did it once when I desperately need­
ed a printout and did not have an extra cartridge avail­
able . )  

Summary 
• Radio Shack's Daisy Wheel Printer II is a full-featured 
printer capable of providing high-quality print; it is total­
ly suitable for use in word processors. 
• The printer accepts the Centronics-standard parallel 
connector; thus it can be driven by any computer capable 
of driving a Centronics-type parallel printer (although 
some modification may be necessary to prevent the print-

. ing of special characters that use the eighth bit high). 
• The print wheel supplied provides 124 different 
characters, not all of which can be produced from the 
standard ASCII keyboard unless a special software­
driver routine is written and used. 
• The printer is constructed of heavy-gauge metal and 
should be capable of heavy-duty use for a very long and 
useful life. 
• According to a label on the back, the printer was made 
in Japan for Radio Shack. If someone had told me that 
Radio Shack would be selling a word-processor printer as 
solidly built as an NEC (Nippon Electric Company) 
printer or a Diablo Spinwriter, only much cheaper, I 
wouldn't have believed it .  Now I do. • 



* * * A  PER COM BULLETIN * * * 
Adapter for TRS-80* computer el iminates d isk read errors 

Garland, Texas - Harold 
Mauch, president of Percom 
Data Company, announced 
that the company is marketing 
a simple plug-in adapter for 
TRS-80* computers that cor­
rects a design deficiency in 
the disk controller circuit. 

The p roble rn ,  which 
causes disk read errors, has 
been traced to Tandy's re­
liance on a circuit internal to 
the FD1 771 controller IC to 
perform the function of 
separating clock and data 
pulses. 

As explained in the 
Backgrounder, use of the in­
ternal chip circuit for reliable 
data-clock separation is a de­
sign shortcut which the man­
ufacturer of the controller IC 
warns against. 

The Percom solution, a 
PC card adapter called the 
SE PARATO R™, e l i m i nates 
the problem by substituting an 
explicit data separator circuit 

S � P . 1 7 7 1  
C LOCK P I  2 6  

DATA CO . I NC . 

1 7  7 l  
P I N  2 7  

1 7 7 1  
P I N  2 5  

Perc om adapter fixes TRS-80 • 1computer disk controller. 

- one which has been used The S E PARATO R™ i s  
reliably i n  Percom disk con- installed without modifying the 
trollers since 1 977 - for the host system. The user merely 
internal IC separator circuit. removes the FD1 771 IC from 

the host controller, installs the 
IC in the D I P  socket on the 
S E PARATO R™ card , and 
plugs the adapter into the va­
cated socket of the host con­
troller. 

Percom cautions that 
opening the Expansion Inter­
face of the TRS-80* comput­
er, which is required to install 
the SEPARATOR™, may void 
the computer's limited 90-day 
warranty. 

The S E PARATOR™, 
which sells for $29.95, may 
be purchased from Percom 
dealers or ordered direct from 
the factory. The Percom toll­
free o rder n u mber is 1 -
800-527- 1 592. 

Payment for mail orders 
m ay be made by certified 
check, cashier's check or 
money order, or charged to a 
Master Card or VISA account. 
Texas residents must add 5% 
SaleS tax. Ciocle 26 on Inquiry caod. 

Percom Min i-Disk Drives 
Store More, Cost Less. 

BACKGROUNDER 

CRC ERROR! TRACK LOCKED OUT! 
Percom mini-disk drives store more data, are 
more reliable, yet a 40-track Percom drive 
costs $100.00 less than a 35-track Tandy 
drive. 

You can store over 1 02 Kbytes per disk 
on Percom TFD-1 00 '" 40-track drives, over 
1 97 Kbytes per disk on TFD-200'" 77-track 

drives. A patch - supplied free on minidiskette - upgrades 
TRSDOS* for operation with the newer 40- and 77 -track drives. 

Both TFD-1 00™ and TFD-200™ models are available in 
one-, two- and three-drive configurations. 

Prices start at $399 for a single-drive TFD-1 00™, $675 for a 
single-drive TFD-200™. Drives are suppl ied with heavy-duty 
power supplies. Metal enclosure is finished in compatible silver 
enamel. 

See your nearby Percom dealer or order direct by calling 
toll-free 1 -800-527-1 592. Ciocle 48 on Inquiry caod. 

Five-Inch Disks Store More 
Than Eight-Inch Disks !  

Garland, Texas - June 25, 
1 980 - Percom Data Company 
has begun production of a 
double-density d isk control ler  
adapter for TRS-80* Model I com­
puters. 

Harold Mauch, president of 
Percom, made that announcement 
here today, saying that data stor­
age capacity using the adapter and 
double-density disk operating sys­
tem - which 1s included - can be 
increased to as much as 354 
Kbytes per minidiskette. 

By comparison, the maximum 
storage for larger eight-inch disk 
systems used with the TRs-�o· 

Model I computer is about 290 
Kbytes. 

Mauch said the PC card adap­
ter, which plugs into the controller 
chip socket of the computer Ex­
pansion Interface, works equally 
well for either single-density or 
double-density storage, and users 
may continue to run pro%rams 
under TRSDOS*, OS-80" and 
other single-density operating sys­
tems with the adapter installed. 

Price, for the plug-in adapter, 
the TRSOOS*-Iike double-density 
DOS and a utility for converting 
files and programs from single- to. 
double-density fonnat is $21 9.95. 

by the Technical Staff 
Percom Data Company 

This problem started while 
we were studying an annoying 
problem with the TRS-80* com­
puter. Disk drives sold by Percom 
are realigned and tested before 
shipment. We noticed, however, 
that some disk drives would pass 
the Percom inspection but just 
would not work reliably on the 
inner tracks with a TRS-80* com­
puter. These drives were within 
the manufacturer's specifications, 
and would function perfectly on 
other disk systems Percom man­
ufactures - "perfectly" here 
meaning more than 50 mil l ion 
bytes read without error! 

The disk read data separa­
tion arrangement in the TR8-80* 
computer Expansion Interface 
uses an internal data separator of 
the FD1 771 disk fonnatter/con­
troller IC. Use of the FD1 771 in­
ternal data separator is not 
recommended by Western Digital, 
the IC manufacturer. The fonow­
ing note appears on page 1 7  of 
the FD1 771 data sheet: 

Internal data separation 
may work for some appli­
cations. However, for ap­
pl ications requiring high 
data recovery reliability, 
WDC recommends exter­
nal data separation be 
used. 

We suspected the dara 
separator because the problem 
was most severe on disk inner 
tracks where storage density is 
highest and data separation is 
most critical. 

To prove our point, a techni­
cian breadboarded a standard 
Percom data separator circuit, 
and configured it to plug directly 
into the FD1771 IC socket of the 
TRS-80* computer controller. 

When connected to the 
TRS-80* computer, a trouble­
some drive functioned perfectly! 
We ran a BACKUP utility many 
times and never got a track lock­
out. Before we added the external 
data separator circuit to the com­
puter, this same drive would al-
ways lock out tracks, and would 
have difficulty reading from the 
inner (higher number) tracks. 

· 

The Percom data separator 
circuit fixes the mini-disk control­
ler of the TR8-80* computer. The 
type of drives being used is ir­
relevant; the circUit eliminates 
disk read errors resulting from the 
inability of the Tandy controller 
design to reliably separate clock 
and data signals when reading 
high density 1nner tracks. 

Circle 322 on Inquiry card. PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. Circle 323 on Inquiry card. 

PERCOM DATA COMPANY, INC. 211 N. Kirby Street Garland, Texas 75042 (214) 272-.3421 
"' tJademar1< o f  Percom Data Company, Inc. •1Jademar1< of Tandy Radio Shack Corporation which has no relationship to Percom Data .company. 



An Extremely 
Low-Cost Computer 

Voice Response System 

A computer speech-output system 
can be built which requires no AID 
(analog-to-digital) or Dl A (digital-to­
analog) converters, no multiple-pole 
filters, no complex hardware, very 
little software, and yet produces 
speech which is quite intelligible even 
to untrained listeners. 

A data rate of 9600 bps (bits per 
second) produces speech quality and 
intelligibility acceptable for most 
hobbyist applications. This means 
that a 400-word vocabulary can be 
stored on one side of a single-density 
8-inch floppy disk, the average word 
duration being 0.5 seconds. Similar­
ly, the 16 hexadecimal digits, 0 thru 
F, can be spoken from the data stored 
in only 8 K bytes of memory, the 
average word duration for these 
digits being 0.4 seconds. The memory 
need not be high quality, and slow 
memory devices or components with 
a few random bit failures can be used. 
Thus, for limited vocabularies, the 
MIMIC speech processor may be the 
l owest-cost  computer speech­
processing system available . Other 
applications include: 

• two-tone telephone-signal decoding 
• alarm signal 
•automatic word recognition by 
computer (using software pattern 
matching against stored speech 
samples) 
• sound effects 
•computer-generated musical tunes 
•metronome 
• rhythm generator 

About the Author 
/ames C Anderson is a graduate student at 

the Massachusetts Institute of Technology. He 
is thP inventor of the MIMIC speech processor, 
a device similar to the one described in this arti­
cle, which is manufactured and marketed by 
MIMIC Electronics Company. 
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A good deal of redundancy is 
maintained at 9600 bps since, for ex­
ample, a lower data rate is achievable 
by the linear predictive coding 
method (typically 2400 bps) .  This im­
plies that slightly defective memory 
circuits can be used for storing the 
speech, with essentially no degrada­
tion in speech quality (do not base the 
cost of a speech-storage system on 
high-priced memory).  The low cost, 
high reliability, ease of use, and mass­
producibility of this system make it a 
good choice for consumer products 
such as video games. Imagine what a 
computer could say when it finds 
itself losing a game (onomatopoetic 
responses such as "awww" are also 
possible) .  

Sixteen spoken 
words can easily 
be stored In 8 K 

bytes of memory. 

There are basically two reasons 
why speech-storage memory can be 
inexpensive : 

• The manufacturer's yield on perfect 
circuits plus slightly defective circuits 
(those with 1 %  of the bits bad) will be 
higher than the yield on perfect cir­
cuits alone. 
• Memories with slow access times 
can be used. An access time of 10 ms 
is more than adequate, and circuits of 
this sort can be purchased al prices 
far below those of standard semicon­
ductor memories. 

Hardware 
The technique to be used here is 

called differen tiated, infin itely 

clipped, and integrated speech. Figure 
1 on page 38 is a diagram of the essen­
tial hardware. Model speech is input 
through a micrc;:>phone and a 
preamplifier (IC1) .  The unprocessed 
analog-speech signal is then used as 
input to a compressor consisting of an 
operational amplifier (or op amp, 
IC2), two diodes, and two resistors. 

The compressor has a pseudo­
logarithmic characteristic and greatly 
amplifies low-level signals while 
somewhat attenuating high-level 
signals . In this system, the com­
pressor acts as a simple automatic 
gain control, making the amplitude of 
the speech signal at the compressor 
output less dependent upon such 
things as the human speaker's voice 
loudness and distance from the 
microphone. 

The output of the compressor goes 
to a simple RIC (resistor/capacitor) 
differentiator which has a pole at ap­
proximately 8 kHz. The differentia tor 
performs quite well over the entire 
range of speech frequencies from 
100 Hz to 5 kHz (300 Hz to 3 kHz is 
considered "telephone quality" band­
width for speech signals) .  

The differentiated analog-speech 
signal is then applied to a comparator 
(IC3) which acts as a zero-crossing 
detector, or infinite clipper, and turns 
the analog speech into a digital bit 
stream. A resistor is in series with the 
noninverting input to compensate for 
the input bias current of the com­
parator, thus preventing distortion 
due to "center clipping" of the signal . 
Only a small amount of DC offset 
potential in the comparator produces 
a large degradation in speech in­
telligibility. 

This would complete the speech 
data-input path except for one prob­
lem: when no speech is present, the 



Speech Processing 
Many techniques now exist f0r 

speech processing or digitization 
(the encoding, storage or transmis­
sion, and subsequent decoding of 
data for speech signals) . Some 
techniques have definite advan­
tages over others depending upon 
the application .  

For example, phoneme syn­
thesizers, which are essentially 
electrical analog models of the 
human vocal tract, can produce 
speech from very low data rates 
(600 bps (bits per second) or less) 
and are often used in systems 
where bandwidth or memory is 
at a premium. By contrast, time.­
domain techniques such as delta 
modulation require greater band­
width (9600 bps or more) and are 
popular when a mass-storage 
device (eg: a disk drive) is 
available. Time-Clemain tech­
niques simply record speech-signal 
parameters as a function of time, 
and may or may not make use of 
human-vocal-tract characteristics 
to help reduce memory or band­
width requirements. 

Cost constraints often determine 
which type of speech processor 
will be used in a system. Syn­
thesizers can be costly both in 
terms of the initial hardware in­
vestment and in the programming 
and testing time required to con­
vert words into phoneme strings. 
Neither of these costs is likely to be 
reduced significantly. It is often 
more cost-effecti.ve to invest in 
equipment of general utility, such 
as a floppy-disk drive, and use a 
low-cost time-domain speech pro­
cessor. Many forces are acting to 
dr:ive down the cost of mass 
storage. For example, optical 
recording technology has pro­
duced a 30 em disk with storage 
capacity; of 10 billiqn bits and data­
access t-imes compatible with 
speech-processing requirements.  · 

Assuming the speech data has been 
sampled at a rate of 16,000 bps, 
such a disk can store (!nough data 
to produce speech continuously for 
more than a week. 

Many of the time-domain tech­
niques for speech processing have 
significant drawbacks. Pulse code 

modulation, as used in telephone­
quality systems, requires a high 
data rate (64,000 bps) and is 
therefore seldom considered for 
present-day computer speech ap­
plications. CVSD (continuously 
variable slope delta) modulation 
produces good-quality speech 
from a 16,000 bps data stream, and 
several manufacturers have recent­
ly introduced CVSD integrated cir­
cuits (MC341 7 by Motorola, 
HC-55516 by Harris Semiconduc­
tor,. and FX-209 by Consumer 
Microcircuits of America are ex­
amples). However, all the CVSD 
units are sole-sourced (ie: non­
interchangeable with other units). 

Each of these components re­
quires a considerable amount of 
support circuitry for operation, in­
c l u ding a p o w e r  s u p p l y ,  
microp�one preamp, audio power 
amp, and complicated filters·which 
use precision (1 %) capacitors and 
resist0rs. Perhaps the greatest 
drawback to CVSD is the fact that 
the speech data stream which a 
CVSD chip produces is meanil:zgful 
only to another CVSD chip. 

For example, if the highly encod­
ed CVSD speech data is to be used 
for automatic word recognition, it 
must first be decoded by some 
rather time-consuming software 
before any operations such as fre­
quency analysis can be performed. 
CVSD data also proves to be dif­
ficult te "conference" (mix) in com­
m unication networks, when 
s e v era l  · u sers a re t a lk ing 
simultaneously to a single listener. 

When time-domain techniques 
are used to store a large 
vocabulary in memory, it often 
becomes a difficult · and time­
consuming task to reproduce the 
words in the vocabulary at the 
same volume level. This occurs 
because it is nearly impossible to 
hold the . microphone in the same 
manner and to speak always at the 
same volume level when originally 
recording the vocabulary. It is also 
difficult to add new words to an 
existing vocabulary for the same 
reason .. A similar preblem arises 
when attempting automatic speech 
recognition with a computer, since 
variations in volume produce 

variations in the speech data pat­
tern . Such variationS, must usually 
be eliminated by a lengthy 
amplitude-normalization process 
in software. 

The MIMIC Speech Processor 
presented in this article is a low­
cost time-domain system which 
has a relatively low bit rate. Using 
only standard components, the 
MIMIC Speech Processor requires 
minimal external hardware for 
operation. The data produced is 
not  highly encoded, and is 
therefore easy to analy;ze and use 
in communication networks. The 
MIMIC Speech Processor auto­
matically normalizes the amplitude 
of all audio input signals, and is 
therefore not subject .to the prob­
lem of volume variation. 

Speech Intelligibility 
A commen method for evaluat­

ing speech intelligibility is the "ar­
ticulation test. " Typically, .a per­
son reads a list of syllables or 
unrelated words to an "untrained" 
group of listeners (recognition 
ability improves with practice), 
and the percentage of items iden­
tified correctly is taken as the ar­
ticulation score. By choosing test 
material representative of the 
sound statistics of a language, a 
realistic test of the system can be 
made. Word-articulation scores 
f�r speech which has been differen­
tiated, infinitely clipped, sampled 
at a 1@ kHz rate, and integrated (in 
that order) are in the neigh­
borhood of 90 % for trained 
listeners. 

When w ords are used in 
sentences, contextual information 
is present which leads . to con­
s iderab ly h igher articu lation 
scores. To test' your system, try 
recording the sentences "Joe took 
father's shoe bench out, " and "She 
was wa�tfng a t  my lawn . " 
Together, these sentences contain 
all of the fundamental sounds in 
the English language that con­
tribute toward the loudness of 
speech. 
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Figure 1: Speech-processing hardware. 
Model speech information is input 
through a microphone and preamplifier. 
The analog signal is processed by com­
pressor and differentiator circuits, and is 
then applied to a zero-crossing com­
parator. The result is a serial data stream 
in which the bit width is modulated to 
reflect the input frequency. A squelch cir­
cuit is provided to disable the processor 
output when no speech signal is present. 
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comparator (IC3) puts out unpleasant 
high-frequency noise. This problem is 
overcome by controlling the pro­
cessed speech-data signal with a 
squelch signal. 

The squelch circuit uses amplitude 
information to shut off the data 
stream through IC4a. When the 
overall magnitude of the unprocessed 
input signal is above a certain 
threshold value, the circuit quickly 
enables the data to pass. Op amp ICS, 
diode 01, and the RIC output filter 
form an envelope-detector system 
which follows the positive peaks of 
the unprocessed speech signal . A 
comparator with hysteresis (IC6 and 
its voltage-divider feedback network) 
is used to give the squelch circuit a 
fast attack response, but a slow decay 
characteristic. Thus, the differen­
tiated and infinitely clipped digital 
speech data stream is created, and 
squelched when necessary. 

The processed speech, in the form 
of a bit stream, may then be sampled 
by a computer or other digital hard­
ware at a rate of approximately 
10 kHz. The information may be 
stored in some type of memory, and 
used later to produce speech. 

To reproduce stored speech, the in­
formation is dumped at a 10 kbps 
rate. The speech-output hardware is a 
filter consisting of lC4c and an RIC 
network which has a pole at approx­
imately 16 Hz. The buffer (IC7) feeds 
an AC-coupled power amplifier (IC8) 
with volume control . The speech pro­
duced by this digital recording system 
has essentially been differentiated 
before storage, then integrated upon 
playback. 

Quality 
Although the storage requirement 

is typically 10,000 bits for each sec­
ond of speech, the effective amount 
of storage required can be reduced 
somewhat by using phoneme con­
catenation. For example, the spoken 
word "seven" can be stored as an "s" 
sound plus an "eh-vun" sound. The 
same "s" sound can also be used in 
other words such as "six " ("s" plus 
"ick" plus "s") .  Similarly, one record­
ing of the word "teen" will allow you 
to generate "seventeen" with a simple 
program which outputs "s" plus "eh­
vun" plus "teen. "  

This method, unfortunately, will 
not always produce acceptable 
speech. When "dog" is broken up into 
"duh" plus "aw" plus "guh," the 



resulting audio does not sound like 
the intended word.- This is due to the 
fact that in natural-sounding speech, 
the end of one phoneme often blends 
into the start of the next (but not 
a l w a y s ,  as was  s h o w n  i n  
"seventeen"). If all of the phonemes 
are recorded separately,  some 
method is needed to blend them 
together-a formidable task. 

The speech quality of this system is 
similar to a single-side-band radio 
signal which is not quite tuned in. 
The speech produced is quite intelligi­
ble yet rather "mechanical" sounding. 
However, upon listening to speech 
produced by this system, several peo­
ple have remarked that it "sounds just 
like you'd expect a computer to sound 
when it talks." Thus, it seems to have 
good public acceptance as far as 
quality is concerned. 

Theory 
Why does such a simple system 

work? The answer is not particularly 
simple . However, an understanding 

. of the theory can point to methods 
for improving the speech quality and 
can also give a feel for the system's 
limitations. During World War II, i t  
was discovered that a large amount of 
peak clipping could be impressed on a 
speech signal with the speech re­
maining at least moderately intelligi­
ble . 

Infinite clipping is a process which 
preserves only the zero-amplitude 
axis-crossing information of the 
speech waveform (ie: the process tells 
us whether the signal is positive or 
negative) .  The intelligibility of an in­
finitely clipped speech signal can be 

DIFFERENTIA TOR 

dramatically improved if the clipper 
is preceded by a differentiator circuit . 
A simplified conceptual diagram of 
the hardware is presented in figure 2, 
which omits the squelch circuit. The 
system input f(t) in figure 2 cor­
responds to the compressor output 
(IC2) of figure 1 .  

The spoken word 
"seven " can be 

stored as an "s" 
sound plus an 

"eh-vun" sound. 

M a themat ica l ly ,  taking the  
derivative of a function and equating 
it to zero yields the local maxima and 
minima (peaks and valleys) of the 
original function. For example, 
assume that the system input in figure 
2 is a sine wave, f,(t), as shown in 
figure 3a on page 40. This sine wave 
is differentiated so that the cosine 
wave, f; ( t), of figure 3b is present at 
the input to the comparator. Notice 
that whenever f; (t) equals zero, as at 
t = 1r/2, the original function f, (t) is at 
a peak or a valley. 

In the next step of processing, the 
comparator acts as an infinite clipper . 
The comparator output is high when 
f'(t) is greater than zero, which means 
that the original function f(t) has a 
positive slope and is rising from a 
valley to a peak. Similarly, for f'(t) 
less than zero, the comparator output 
is low, which means f(t) is going from 
a peak to a valley. When f'(t) equals 

zero, a critical point is occurring and 
the comparator output is changing. 
The comparator output is an infinite­
ly clipped version of f'(t) as shown in 
figure 3c. This may be sampled and 
stored as digital information. 

An approximation to the original 
function f(t) can be obtained by in­
tegrating the stored digital informa­
tion (see figure 3d) . Note that only a 
triangular-type waveform can be ob­
tained at the integrator output 
because the input to the integrator is 
always a b ivariate ( two-level ) 
waveform . However, a triangle wave 
is a close approximation to a sine 
wave . In fact, the triangle wave of 
figure 3d is given in Fourier-series 
form as : 

(4/ 1r) [ sin t - (l/9)sin 3t + 
(1/2S)sin St - (1/49)sin 7t 
+ . . .  ) ]  
The components other than the fun­
damental (sin t) can be considered as 
contributions to distortion and can be 
reduced by filtering. In general, a DC 
offset may also be present,  but any 
offset can easily be eliminated in the 
actual implementation simply by us­
ing AC-coupled amplifiers . In sum­
mary, the system of figure 2 will pro­
vide a triangle wave which can only 
approximate the original sine wave. 

Amplitude Decoding 
In the system of figure 2, the fre­

quency of the "reconstructed" wave­
form (at the output) will be the same 
as the original input frequency. 
However, the output waveform's 

COMPUTER 

��---][�----------�[:> + 
INTEGRA TOR 

J f ' ( t )  
-- dt I t '  l t  l l  

Figure 2:  Diagram of the processing concept. This simplified diagram omits the squelch and compressor stages of figure 1 .  The process 
is easy to follow: any analog input is differentiated and clipped before storage as a digital bit stream; upon playback, the bit stream is 
simply integrated to recover the original waveform information. · 

February 1981 © BYTE Publications Inc 39 



a e 

b 

- I  

- 7 
c g 

f----- ...... ...... r r r r r r ...... ...... 

I I I I 

- I  '--- - I  '- '- '- '- '- '- '- '- '- '- L. L. '- '-

d h 

" 
2 

40 February 1981 © BYTE Publications Inc 



- 1  

7r 2 

7r 
2 

k 

'- '-'---- -

2 

Figure 3: The basic process is illustrated 
on the first four waveforms. If a sine wave 
(a) is fed to the processor ({dt) =sin t), the 
wave will be differentiated to produce a 
cosine wave (b) (f;(t) =cos t) . Notice that 
the cosine wave crosses zero whenever the 
sine reaches a peak. This is also reflected 
in the output of the infinite clipper stage 
(c) where the waveform may be expressed 
as: f; (t)l l f; (t) 1 .  At this point, the infor­
mation may be stored digitally. An ap­
proximation of the original signal (f(t)) 
can be obtained by integrating the stored 
information to produce (d): 

f f; (t) 
d J I f; (t) I 

t 

Although the output waveform has the 
same frequency, the amplitude is not 
always accurately reproduced, since the 
comparator has a constant amplitude out­
put regardless of input signal level. If the 
signal shown in (e) is fed to the speech 
processor (f,(t) =sin 6. St), the differen­
tia tor will produce the wave of (f) 
(f�(t) = 6. Seas 6. St) . The zero-crossing 
comparator produces the square wave of 
(g) (Mt)l I Mt) I ) , which may be recorded 
quite accurately. When this information is 
played back, the wave of (h) will be pro­
duced: 

f f�(t) 
d J l flt) l 

t 

The amplitude is reduced because the 
in tegrator stage is essentially a low-pass 
filter. The same process is performed on 
more complex waveforms as shown: 

(i) fJ(t) = sin t + ..!_ sin(6. 5t + 2.3) 
6 .5  

(j) f�(t) = cos t + cos(6 .5t + 2.3) 

' 
f�(t) 

(k) f3clipp<it) = --1 f�(t) I 

' 
f�(t) 

(/) J f3dippeit)dt = f -- dt 
J I MtJ I 

Note that the overall wave shape .and 
relative amplitudes are well preserv'ed. 

amplitude will diminish as the fre­
quency increases; and it will do so 
regardless of the input amplitude. For 
example, assume that the input to the 
system is f2(t) = sin 6.5t, as shown in 
figure 3e. The output of the differen­
tiator is then f� (t) = 6.5  cos 6.5t, 
which is a large-amplitude cosinusoid 
(see figure 3f). This · signal is applied 
to the comparator and the square 
wave of figure 3g results, with an 
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amplitude independent of the input­
signal amplitude. 

The square-wave signal is now run 
through an integrator ,  which 
drastically diminishes the amplitude 
of the signal (see figure 3h) .  This· is so 
because an integrator acts as a low­
pass filter, and causes a signal's 
amplitude to diminish in inverse pro­
portion to its frequency (ie: it at­
tenuates higher frequencies by 20 dB 
per decade of increase in frequency) .  
Thus, the amplitude of f2(t) was not 
preserved in the reconstruction, even 
though the frequency was. 

The clipped-speech 
approach presents 
an alternative to 

more complex 
and costly systems. 

We can get an accurate reconstruc­
tion of both frequency and relative 
amplitude only if we guarantee that 
the input waveform will diminish in 
amplitude as a function of its frequen-

Listing 1: The author's MIMIC driver. Assembled on Cromemco 's CDOS for Z80s, this 
routine should work equally well on any 8080-based .microcomputer. As noted in the 
comments at the top, this software should produce a 10 kbps data rate for systems with 
a 2 MHz clock. 

0001 ;EXAMPLE: MIMIC DRIVER PROGRAM 
0002 ;8080 OR Z80 INSTRUCTIONS 
0003 ;ASSUMES 4 K OF MEMORY AT LOCATIONS 0 TO FFF 
0004 ;ASSUMES MIMIC INTERFACED AT PORT B3 HEX 
0005 ;ASSUMES 2 MHZ CPU CLOCK 
0006 ;RESULTING SPEECH DATA RATE IS 1 0 KHZ 
0007 

0000 0008 ORG 0 ;PROGRAM STARTS AT ZERO 
0000 2 I4800 0009 VIN LD HL,BUF ;ADDRESS BUFFER MEMORY 
0003 OE08 001 0  LD C,8 ;INITIALIZE BITCOUNT 
0005 DBB3 OOl l  V I  I N  A,OB3H ;DIG OUT ACTIVE? 
0007 I7  OOI2  RLA ;CHECK FOR BIT 7 SET 
0008 DA0500 OOI3  JP C,VI ;WAIT FOR IT 
OOOB DBB3 001 4  V2 IN A,OB3H ;GET DATA BIT FROM MIMIC 
OOOD IF OOI 5  RRA ;SHIFT BIT ZERO INTO CARRY 
OOOE 7E 001 6  LD A, (HL) ;GET DATA BYTE 
OOOF IF OOI 7  RRA ;PUT BIT INTO BYTE 
001 0  77 OOI 8  LD (HL),A ;STORE DATA IN BUFFER 
OOI I  OD 001 9  DEC c ;COUNT BIT 
OOI2 C2IEOO 0020 JP NZ,V3 ;DONE WITH BYTE? 
001 5  OE08 002I LD C,8 ;RESET BITCOUNT 
OO I7  23 0022 INC HL ;MOVE POINTER 
OOI 8  7C 0023 LD A,H ;SET UP FOR COMPARE 
OOI9 FE 1 0  0024 CP O I OH ;AT 4 K BOUNDARY? 
OOIB CA2400 0025 JP Z,VOT ;YES, NOW PLAY BACK DATA 
OOIE CD4IOO 0026 V3 CALL DEL ; 1 00 MICROSECOND WAIT 
0021 C30BOO 0027 JP V2 ;LOOP AGAIN 

0028 
0024 2 1 4800 0029 VOT LD HL,BUF ;ADDRESS BUFFER MEMORY 
0027 OE08 0030 LD C,8 ;SET BITCOUNT 
0029 7E 003I VT2 LD A, {HL) ;GET DATA BITS 
002A D3B3 0032 OUT OB3H,A ;OUTPUT DATA TO MIMIC 
002C OF 0033 RRCA ;ROTATE BITS IN DATA BYTE 
002D 77 0034 LD (HL),A ;STORE DATA BYTE 
002E OD 0035 DEC c ;COUNT BIT 
002F C23BOO 0036 JP NZ,VT3 ;DONE WITH BYTE? 
0032 OE08 0037 LD C,8 ;RESET BITCOUNT 
0034 23 0038 INC HL ;MOVE POINTER 
0035 7C 0039 LD ' A,H ;SET UP FOR COMPARE 
0036 FE 1 0  0040 CP 0 1 0H ;AT 4 K BOUNDARY? 
0038 CA2400 004I JP Z,VOT ;YES, REPEAT AD INFINITUM 
003B CD4100 0042 VT3 CALL DEL ; 1 00 MICROSECOND WAIT 
003E C32900 0043 JP VT2 ;LOOP AGAIN 

0044 ; 
004I 0609 0045 DEL LD B,9 ;CALIBRATE CONSTANT FOR DELAY 
0043 05 0046 D2 DEC B 
0044 C24300 0047 JP NZ,D2 ;LOOP UNTIL DONE 
0047 C9 0048 RET 

0049 ' 
0048 00 0050 BUF NOP ;START OF BUFFER MEMORY 

0051 
0049 (0000) 0052 END 
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cy. For example, (1/a)sin(at) is such a 
signal, when a is an arbitrary real 
(nonzero) constant. Thus, if we had 
applied (1/6.5)sin 6.5t to the system 
(instead of just sin 6.5t as in the 
previous example),  the output would 
have been a reconstructed waveform 
of both proper frequency and 
amplitude . 

The system of figure 2 is therefore 
limited to reconstruction of signals 
which fall off in amplitude by 
20 dB/decade . Figures 3i, 3j , 3k, and 
31 show what the system does to a 
more complicated signal which meets 
the restriction. The important thing 
to note is that the wave shape (and 
hence the frequency content) of the 
original signal is faithfully repro­
duced, and the relative amplitudes 
are maintained. 

Speech signals (eg : a voltage 
waveform produced by a microphone 
whose output is linearly proportional 
to pressure) generally have amplitude 
components which drop off as a func­
tion of frequency by about 20 dB/ 
decade. This is true for both short­
term (125 ms) and long-term (a 
minute or so) measurements. Hence, 
one would expect the system of figure 
2 to be capable of reproducing fairly 
natural-sounding speech which, in­
deed, it does. 

Actually, differentia ted -eli pped 
speech is just as intelligible as 
different ia  ted -el i  pped -integra ted 
speech (ie : no new information is pro­
duced by simply integrating the 
bivariate waveform at the com­
parator output), but it is very 
unpleasant to listen to. Some types of 
music can also be recorded using this 
system, with recognizable melodies 
and harmonies. 

Distortion 
Distortion may come from several 

different locations in this system of 
speech recording and playback. If, 
for example, the input signal does not 
have components which fall off in 
amplitude by exactly 20 dB/decade, 
there is no hope for an "exact" 
playback using the circuit of figure 1 .  
This situation arises when several 
persons are speaking simultaneously 
at different levels of loudness . The 
voices tend to mask or distort each 
other. A similar situation occurs 
when one person talks in a noisy en­
vironment . Another source of distor­
tion comes from the fact that the 
system can produce only ramp-type 



waveforms at its output, no matter 
what the input looks like. 

With additional hardware and soft­
ware, these problems can be greatly 
overcome, resulting in an improve­
ment in speech quality. If, instead of 
a simple squelch circuit, the slowly 
varying amplitude-envelope signal is 
sampled with an AID converter, and 
if this data is used to amplitude­
modulate the constant-level clipped . 
speech signal when it is reproduced 
for output, the quality of the signal is 
improved. However, the overall data 
rate required is approximately 
15,000 bps, and requires additional 
hardware. The system of figure 1 is 
about the best we can do in terms of 
simplicity and cost when it comes to 
low-bandwidth speech processing. 

Sample Rates 
If one is to use clipped speech as a 

digital · recording technique, distor­
tion due to a finite sampling rate must 
be considered. Figure 1 shows a 
typical system for recording a 
vocabulary of selected words which 
may later be used for computer voice 
response . Experiments have shown 
that highly intelligible speech can be 
obtained with a sampling rate of 
about 10 kHz. Note that this sam­
pling rate is an experimental result 
and has nothing to do with the well­
known sampling theorem, which 
states that the rate of sampling must 
be at least twice the highest frequency 
to be recorded, in order to ensure an 
accurate reproduction. Here we are 
essentially sampling a square wave, · 
which is not a band-limited signal .  

To understand why the 1 0  kHz 
sampling rate is adequate, consider 
the fad that the human ear loses 
resolution at high frequencies. For ex­
ample, the note A above middle C 
has a fundamental frequency of 440 
Hz. The next note above it (A sharp) 
has a frequency of 440 X 1V'l , or ap­
proximately 466 Hz. The highest A 
on the piano, which is 3 octaves 
above 440 Hz, has a frequency of 
23 X 440 or approximately 3520 Hz. 
Similarly, the highest A sharp has a 
frequency of 23 X 466, about 3729 Hz. 

The difference between 440 Hz and 
466 Hz sounds the same as the dif­
ference . between 3520 Hz and 3729 
Hz, even though the actual frequency 
difference is 26 Hz versus 209 Hz. 
Thus, our ability to resolve frequen­
cies deteriorates rapidly with increas­
ing frequency. In the case of clipped 

speech, time quanta of about 0 .1 ms 
are adequate and the ear cannot easi­
ly discern errors introduced in the fre­
quencies which are reproduced . 
Sampling clipped speech at rates 
much higher than, say, 20 kHz mere­
ly wastes computer memory while of­
fering no appreciable improvement in 
speech quality. 

Final Note 
It appears that clipped speech 

techniques can be used in cases where 
a limited-vocabulary computer voice 
response is needed. In terms of 
simplicity, ease of implementation, 
and low cost, it is probably optimal. 
For persons on limited budgets such 
as students, hobbyists, and even pro­
fessional electrical engineers (who see 
applications for computer speech out­
put but would have trouble justifying 
a large investment), the clipped­
speech approach presents an alter­
native to more complex and costly 
systems. •  
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Ciarcia's Circuit Cellar 

A Computer-Controlled Tank 

My guess is that when you first 
scanned the title of this article and a 
few of the photos, you immediately 
recognized Mil ton-Bradley's Big 
Trak. Perhaps it was one of the gifts 
your children received during the 
holidays . 

Big Trak, shown in photo 1, is a 

Copyright © 1 98 1  by Steven A Ciarcia . 
All rights reserved. 

Steve Ciarcia 
POB 582 

Glastonbury CT 06033 

computer-controlled, motorized toy 
tank. Commands to move, to turn, 
and to fire the "photon cannon" are 
programmed by a user (via a keypad) 
into the tank's control system. After 
the user presses the "Go" key, Big 
Trak takes off, executing the stored 
command sequence. 

Big Trak's keypad contains a key 
for each command. Some commands 
are completed with a single key-

stroke, while other commands re­
quire multiple keystrokes for the 
entry of parameters . A list of com­
mand functions appears in table 1 .  

Commands may be  chained and 
carried out sequentially. For example, 
pressing the sequence: Forward, 2, 
Left, 3, 0, Hold, 1, 0, Fire, 3, Go, 
causes the tank to drive forward 2 
feet, pivot 180 o, wait 1 second, and 
then fire three cannon blasts. This se-

Photo 1: The Big Trak microprocessor-controlled, user-programmable tank, sold by the Milton-Bradley Company. 
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quence is four commands. Big Trak 
can hold sixteen commands. 

Considering this month's Circuit 
Cellar title and the description thus 
far, you may think this article is 
about Big Trak and the microcom­
puter control system it employs. You 
are half right. Big Trak is indeed the 
tank mentioned in the title. However, 
the word "Computer" in "Computer­
Controlled Tank" refers to your per­
sonal computer, rather than the 
microprocessor inside the tank l 

For a long time I have been in­
terested in robotics. I have always 
fantasized about building a robot to 
do simple tasks. I am sure that many 
others have similar interests. Unfor­
tunately, due to the high expense and 
the mechanical expertise required, 
most of us never get beyond the idea 
stage. 

Playing with Big Trak is a tease. It 
is not a robot, nor can it be converted 
into one. However, it has features 
that are fascinating as well as ag­
gravating for robot-building pro­
crastinators like myself. Big Trak has 
a control system that memorizes com­
mands and coordinates a mechanical 
drive. It converts simple keystrokes 
into complex movements combined 
with light and sound effects. 

While the microprocessor program 
that controls the tank is interesting, it 
is the price/performance ratio of the 
mechanism that is impressive. Big 
Trak incorporates a two-wheel/two­
motor gearbox. The wheels turn syn­
chronously for forward or backward 
motion and contrariwise for turns. 
Left and right turns are precisely 
definable (to a resolution of 1 part in 
60). This drive mechanism would 
take many hours to fabricate if you 
were building it from scratch. 

For die-hard robotics types, this is 
kid stuff. EXACTLY! But, to some­
one with just a passing interest, the 
capabilities of this $50 toy are fasci­
nating. With a little ingenuity, it 
could serve as a test bed for robot en­
thusiasts on a tight budget. It could 
also serve as a school project combin­
ing programming and actual control 
of a mechanical device . 

If only it could be linked with a 
larger computer and remotely con­
trolled! 

This idea sounded like a fun pro­
ject, so I decided to write an article on 
converting Big Trak to remote con­
trol . The result is an interface that 
allows complete wireless control of 

the tank's operation from your com­
puter keyboard. Virtually no modifi­
cation is required to your computer if 
it already incorporates a serial l/0 
(input/ output) port and 300 bps (bits 
per second) modem. 

Writing the control program isn't 
hard. Commands are communicated 
as LPRINT CHR$(X) statements in 
BASIC. (For example, an LPRINT 
CHR$(81) fires the photon cannon. )  
A program which demonstrates this is 
included. (See listing 1 . )  

At  the other end of the link, a cir­
cuit is installed in the tank to receive 
control commands from your com­
puter and simulate the user pressing 
the keypad. This is not a specialized 
interface applicable only to Big Trak; 
the receiver has useful applications 
elsewhere. It is designed in two sec-

Single Entry: 

tions: a tank interface specifically for 
this application and a general-use 
wireless receiver/demodulator. The 
receiver I demodulator can easily 
serve as a wireless serial RS-232C ex­
tension for your computer in other 
applications. Don't care to string 
wires for a printer located in another 
room? Use this receiver interface up 
to 200 yards from the computer. 

All this will be explained in detail, 
but first, back to Big Trak. 

Inside Big T rak 
Big Trak gets its control capability 

from a TI (Texas Instruments) 
· TMS1000-series 4-bit  micropro­
cessor. This single 28-pin CMOS 
(complementary metal-oxide semi­
conductor) integrated circuit contains 
programmable user memory, ROM 

Test - Tests tank operation by moving and f ir ing cannon 
Clr - Erase al l  previous command entries 
Cis - Erase last entry only 
Ck - Execute last command entry immediately 
Go - Execute complete command sequence 

M u lt ip le Entry: 
Backward/Forward 
Turn (Left/Right) 
F ire 
Hold 
Repeat 

- How far? Enter 1 to 99 feet. 
- How much? Enter 2-digit turn value. 
- How many shots? Enter 1 to 99 shots. 
- How long? Enter 0 . 1  to 9.9 seconds. 
- How many steps back? Enter 1 to 1 5 . 

Table 1: Summary of commands as entered on Big Trak's keypad. Some commands 
are completed with a single keystroke, while other commands require multiple key­
strokes (to enter qualifying data, shch as how far to travel). The actual Big Trak key­
pad is shown in photo 3 .  

Photo 2: The microprocessor control system inside Big Trak. The 28-pin integrated cir­
cuit is a Tl TMSlOOO-series 4-bit microprocessor. The smaller package is a hex digit 
driver used in this application to power the various tank functions. 
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R 8  1 2 8  R7 

R9 2 27 R6 

R l O 3 26 R 5  

GND 4 25 R4 

Kl 5 2 4  R 3  

K2 6 23 R2 

K4 7 22 R 1  

K8 8 2 1  RO 

I N I T  9 20 + 9 V  

0 7 10 1 9  osc 2 

0 6  l l  1 8  OSC 1 

05 12 17 00 

0 4  13 16 01 

03 1 4  15 02 
TMS1000/ 
T M S l l O O  

Figure 1:  Pin usage of the TI TMSlOOO 
4-bit microprocessor. The TMSlOOO-series 
processors all have the same instruction 
set, differing in the number of pins used 
for I/0 and in the amount of memory 
contained in the package. 

(read-only memory), and 110 capa­
bility. The low cost (under $1 in large 
quantities) makes this the product of 
choice for many simple applications 
such as computer games and . ap­
pliance controls. 

The TMSlOOO microprocessor 
series is actually a family of fifty-odd 
devices. They all share a common in­
struction set. The differences are the 
number of 110 pins and the amount 
of on-board memory. The package of 
Big Trak's 28-pin microprocessor, 
shown in photo 2, is marked only 
with a "house" number. It is most 
likely either a TMSlOOO or a 
TMS1100. The only difference be­
tween these two components is the 
amount of memory they contain. The 
TMSlOOO has 1 K bytes of ROM and 
32 bytes of programmable memory, 
while the TMS1100 has twice as much 
of each memory. 

As shown in figure 1, the micropro­
cessor has four dedicated input lines 
and nineteen dedicated output lines 
(00 thru 07 and RO thru RIO). The 
eight data outputs, 00 thru 07, are 
wired in an unusual way and can be 
set to only 32 out of the usual 256 

46 February 1981 © BYTE Publications Inc 

Description 

data input 

Type 

input 

Pin Name 

K1 , K2,K3,,K4 
00 thru 07 
RO thru R10  
OSC1 , OSC2 
I N IT 

data output 
control output 
t iming 
power-on reset 

l imited code output 
output 
input (resistor/capacitor) 
input 

PIN 26 P I N  25 PI N 24 PI N 23 PIN 22 P I N 2 1  

P I N  8 

P I N  7 

P I N  6 

P I N  5 

Figure 2: Schematic diagram of the Big Trak's keypad matrix. The column lines are 
connected to the R-series output pins on the TMSlOOO, and the · row lines are 'connected 
to the K-series input pins. The physical structure of the keypad can be seen in photo 4. 

values possible with an 8-bit code. 
This is because the 0-series outputs 
receive only the 4-bit values from the 
accumulator and the status flag (1 bit) 
as inputs. The enabled range of the 32 
values (out of the 256) is mask-pro­
grammed during manufacture of the 

The "wireless ex­
tension cord " can be 

used with other 
peripheral devices 
besides Big Trak. 

circuitry on the silicon chip . 
The R-series output lines, on the 

other hand, are treated as eleven con­
trol outputs. Each R output line can 
be set or cleared individually. 

The Big Trak uses these lines to 
read input data from the keypad, gen­
erate sound effects, light up the 
"photon cannon, "  and coordinate the 
operation of the two motors. 

Because the TMSlOOO is a low-

power device (about 90 mW), it can­
not directly drive a motor. A second 
integrated circuit (an SN75494) and a 
few transistors facilitate the connec­
tion. The 75494 is a hex digit driver 
primarily intended to interface 
CMOS devices to common-cathode­
configured LEOs (light-emitting 
diodes). While the tank uses no LEOs, 
the 150 rnA drive-current capability 
of the 75494 makes it particularly 
suitable in this application. 

Connection of the keypad (shown 
in photo 3) to the microprocessor is 
straightforward. The keypad is ac­
tually a matrix of processor 110 lines. 
Outputs RO thru R5 and inputs Kl, 
K2, K4, and K8 form a 4 by 6 matrix 
(only twenty-three keys are func­
tional-the In key has no contacts) as 
shown in figure 2 .  The K signals are 
the rows, and the R signals are the 
columns. 

Such a keypad operates . on a 
scanned-matrix principle. The pro­
cessor alternately places a signal on 
each R line and reads the four inputs 
for any completed circuit (which 
shows a key being pressed). Entering 
a command, therefore, is simply a 



The Big Trak can 
serve as a test bed for 
robot enthusiasts on a 

tight budget. 

process of shorting one of the cross 
points of the matrix. 

The keypad has no springs, mag­
nets, or raised buttons. It is nothing 
more than two photo-etched plastic 
sheets with conductive traces, 
separated by a thin insU:lator . At the 
cross points of the matrix, the in­
sulator has a cutout. Any pressure on 
the keypad surface over this point 
flexes the plastic and shorts the two 
contacts, completing the circuit .  
Photo 4 shows the structure of the 
keypad. 

Practically speaking, any connec­
tion between a column and a row of 
the matrix will be perceived as a valid 
data input to the processor. For ex­
ample, if you use a clip lead to con­
nect pins 8 and 26 on the processor 
package, it will accept this as a Go 
command and commence operation. 
This concept is the premise of my 
remote-control circuit. 

External Keyboard Control 
Remote control of Big Trak starts 

with an interface that attaches to the 
processor and functions in place of 
the keypad. Figure 3 shows the sche­
matic diagram of a circuit that does 
this. The prototype is shown installed 
over the processor board in the tank. 
(See photo 5 . )  Its location with . 
respect to the tank layout is better 
shown in photo 6.  

The integrated circuits IC2 and IC3 
are 8-channel type-CD4051 CMOS 
multiplexers . The 6 matrix column 
lines are attached to IC2, and the 4 
row lines are connected to IC3. The 
selection of 1 of the 6 column lines 
and 1 of the 4 row lines is determined 
by the address-input lines A, B, and C 
on each integrated circuit. A total of 5 
address bits are required. While a six­
conductor cable (5 bits of data and 
ground) strung between the computer 
and the tank for parallel communica­
tions would work, it is hardly effi­
cient as remote control. Serial com­
munication is better, for a number of 
reasons. 

The components ICl, IC4, and ICS 
function as a 300 bps serial-to-parallel 

Photo 3: Commands are entered into Big Trak's memory through this keypad on the 
top of the tank. 

converter which operates on 9 V 
(note the use of the General Instru­
ment AY-3-1014A UART, a universal 
asynchronous receiver I transmitter) . 
Data comes into pin 20 of IC3 at 300 
bps where it is reconverted to parallel 
format. Bits 0 thru 2 (DO thru 02) go 
to IC2, and bits 4 and 5 (04 and OS) 
go to IC3. The choice is not arbitrary. 

By selecting these particular bits as 
the address inputs, the CMOS switch­
es can be set by binary codes that cor­
respond to ASCII (American Stan­
dard Code for Information Inter­
change) characters . This makes the 

interface more flexible, since its func­
tions can be exercised directly 
through characters output by use of 
the CHR$(X) function in the BASIC 
language. The necessary codes are 
common, printable characters and 
will not interfere with machine opera­
tion. (In some BASICs, the CHR$(X) 
function can cause strange things to 
occur, depending upon the value of ·
X.  In my computer system, sending a 
CHR$(127) clears the screen and 
resets the cursor. ) Choosing printable 
codes also aids troubleshooting. 
Table 2 lists the twenty-three codes 
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used in this interface. For example, 
sending an "R" (with the output state­
ment LPRINT CHR$(82)) tells the 
tank to make a right turn. 

Oscillator IC5 (a 555 timer) is 
tuned for 4800 Hz. This sets the com­
munication data rate at 300 bps. A 
rate of 110 bps is set by changing the 
oscillator frequency to 1760 Hz. 

Operation is straightforward. The 
UART is hard-wired for 8 bits of 

data, no parity bit, and 1 stop bit. 
When a character is received, the 
data-output line becomes active and 
the DAV (data available) line goes 
high . One section of IC4 serves to 
delay the reset pulse to the RDAV 
(reset data available) input.  This pro­
duces a 10 ms strobe signal which 
closes the CMOS switches. (While the 
data rate may be 300 bps, time must 
be allotted between characters to 

Photo 4: A rear view of the keypad, showing its construction. The keypad consists of 
two plastic sheets containing photo-etched conductors separated by a layer of insula­
tion. At the locations of the function keys, the insulation has a circular cutout through 
which the two conductive layers can touch when pressure is applied. 

Photo 5: The prototype of the Big Trak control interface of figure 3. It is mounted on 
top of the tank's processor board and is powered by the tank's 9 V battery. The inter­
face contains a 300 bps serial-to-parallel converter which directs the· operation of the 
CMOS switches attached across the keypad matrix. 
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allow the tank control system to re­
spond. The effective data rate is more 
like five commands per second. )  
Whatever points were addressed on 
IC2 and IC3 will be electrically con­
nected. The tank will then either store 
or execute the command, depending 
upon what it is . 

Functionally speaking, you could 
stop right now. If you don't mind a 
two-wire cord running from your 
computer to the tank, you can con­
trol it with just the circuit so far 
described. Simply set your serial out­
put port at 300 bps and feed its signals 
directly to pin 9 of IC4 in the inter­
face. This, in fact, was the way I had 
to test the circuit before I went on to 
the next step. 

Constructing a "Wireless 
Extension Cord" 

The next step is, of course, the real 
fun part of this project. Since we can 
now command the tank through 
serial-character transmissions, it is 
only natural to consider eliminating 
the wire and using wireless com­
munication. 

Let's take stock. We have a tank 
that for all practical purposes is 
remote-controlled. All we have to do 
is send TTL (transistor-transistor 
logic)- or CMOS-level serial char­
acters to it . These characters, in turn, 
come from BASIC LPRINT CHR$(X) 
statements, the output of which is 
transmitted serially. On the computer 
side, we have a serial output, and on 
the tank side we have a serial input. 
Connecting the two requires an "ex­
tension cord,"  either physical or 
ethereal. 

One method, shown in the block 
diagram of figure 4, uses radio trans­
mission. The approach is not as 
strange as it might initially seem. The 
serial output from your computer is 
FSK (frequency-shift keyed) modu­
lated and transmitted. Somewhere at 
a remote location, a receiver picks up 
this transmission and demodulates it. 
The reconstructed serial data is fed in­
to the remote device, in our case, the 
Big Trak control interface . 

Please note the following: because 
this interface uses standard serial­
data rates and voltage levels, any 
wireless communication device we 
design to accommodate computer I 
Big Trak communication will also 
work for any other similar-rate com­
munication. The computer doesn't 
know whether it is "talking" to a tank 
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Meet the Tiger with 
a bigger bite. 

Introducing the remarkable 132-column 
Paper TigerTM 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $1695. * 

The new 560 features a staggered nine­
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 

pres ents a b r e akthr o u g h  in m atrix printin 

lering the use r  exe.e ll e nt p rint q uality wit 

e e  of a matrix p rint e r . Emplo ying a unic 

red c ol um n "  h e a d  manuf a c t ur e d  by Int e gr 

c r e a t es high q u ality p rint o u ts by o v e rla 

Paper Tiger 560 Print Sample 

as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control , auto­
matic text justification,  print formats to 220 

columns, parallel and serial interfaces, self­
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,TM our high­
resolution raster graphics package, is stan­
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper TigerTM 560. 

It's a Tiger you can count on. 
Call TOLL FREE 800-258-1386 (In New 

Hampshire, Alaska and Hawaii, call 
603-673-9100. ) Or write: Integral Data 
Systems, Inc. , Milford, NH 03055. 

*Suggested U.S. retail price. 

Circle 27 on Inquiry card. 
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Figure 3: Schematic diagram of the Big Trak remote-control interface. This circuit is installed inside the tank, replacing the function 
of the manual keypad. The address-input lines on each of the two CD4051 8-channel multiplexers select the rows and columns of the 
keypad matrix. , 

The A Y-3-1014A UAR T  is a product of General Instrument Corporation, Microelectronics Division, 600 W John St, Hicksville NY 
11802. 

COMPUTER 
TTLIRS- 2 3 2 C 
SE RIAL OUTPUT 

SERIAL I N P U T  
TO REMOTE 
DEVICE 
! B I G  TRAK l 

ANTENNA \ IJ. ,\[7 ANTENNA 

M ODULATOR - TRANS M I TTER - - RECE I V E R  - DEMODULATOR 

Figure 4: Conceptual block diagram of a typical wireless communications link. 

or to a remote printer. The "wireless 
extension cord" depicted in figure 5 
can just as easily be attached between 
the computer and any output 
peripheral device. 

Figure 5 outlines a simple way to 
accomplish this communication. At 
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the computer, an FSK modulator con­
verts the 1 and 0 levels to 2025 Hz and 
2225 Hz tones. These tones are trans­
mitted using an inexpensive 49.86 
MHz walkie-talkie . At the receiving 
end -(in this case, the Big Trak), 
another walkie-talkie receives the 

tones and a demodulator reconverts 
the tones to logic levels which are fed 
to the UART /control interface. 

Figure 6 is a schematic diagram of 
an answer-type modem modulator. 
The assembled circuit is shown in 
photo 7. Serial data from the com­
puter is fed into pin 1 of IC2, as 
shown. A logic 1 input produces a 
2225 Hz tone, and a logic 0 input pro­
duces a 2025 Hz tone. These tones are 
amplified by IC3 and are directly fed 
to the walkie-talkie transmitter, 
through a connection across its 
speaker. 

Figure 7 is a diagram of the circuit 
required at the receiving end. It con­
sists of an originate-type modem de­
modulator and a walkie-talkie 
receiver. The guts of the walkie-talkie 
are removed from its case and 
mounted in the same enclosure with 
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A:tS795; how tough can th.esenewTigersbe? 
Introducing the new Paper TigerTM 

445 with the most rugged printing 
mechanism ever put in a low-cost 
matrix printer. 

The 445 comes with a reliable ballis­
tic-type print head and an advanced 
cartridge ribbon that lasts four times 
longer than many cassette or spool 
ribbons. Two separate heavy duty 
motors drive the print head 
and advance the paper. Plus you get 
true tractor paper feed. 

And the new 445 gives you the per­
formance you expect from the Paper 
Tiger family of printers . You can soft­
ware-select character sizes, print 
80- and 132-column formats, adjust 
paper width and length, even gen­
erate six-part business forms. All at 
unidirectional print speeds to 198 
characters per second. 

Circle 2 8  on inquiry card. 

Need more stripes? Specify DotPlofM , 
a sophisticated raster graphics option. 

If you've got an Apple** , TRS-80*** 
or other personal computer, get your 
paws on the tough new Paper TigerTM 
445 from IDS. 

The people who invented low-cost 
matrix printing j ust growled. 

Call TOLL FREE 800-258-1386 (in 
New Hampshire, Alaska and Hawaii, 
call 603-673-9100.) ------
Or write: 
Integral Data 
Systems, Inc. , ' 
Milford, New 
Hampshire 
03055. 

@) Integral Data Systems, Inc. 

*Suggested U.S.  retail price. 
**Apple is a trademark of Apple Computer Inc. 

***TRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 



the modem board. Photo 9 shows the 
receiver mounted in the bottom of the 
box. The modem board is mounted 
on stand-offs over the receiver, and 
batteries are placed along the edge 
and under the board, as shown in 
photo 10. 

The audio output of the walkie­
talkie is tapped from speaker leads; a 
10-ohm resistor should be substituted 
for the speaker if you don't wish to 
hear the tones . This audio signal is 
connected to the modem preamplifier 
input. It is next sent through a band-

· pass filter and limiter, which max­
imizes the signal level yet keeps it 
under the saturation point of the de­
modulator. The demodulator, IC3, is 
an XR2211 monolithic PLL (phase­
locked loop).  It is set to work at 2025 
and 2225 Hz. The output of the de­
modulator is a logic signal that is 
compatible with the UART in the 
tank controller. 

The basic circuits shown in figure 6 
and 7 were originally presented in the 
Circuit Cellar article titled "A Build­
It-Yourself Modem for Under $50" 

Photo 6: Big Trak undergoing modification. The interface circuit of figure 3 may be 
seen inside, in front of the keypad. 

Photo 7: The modulator section of an answer-type modem. The serial data output from 
the computer is modulated according to an FSK scheme into audio tones with frequen­
cies of 2025 and 2225 Hz. 
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(BYTE, August 1980, page 22). I refer 
you to that article for a more com­
plete explanation of modem com­
munication. (See also "BYTE's Bugs," 
BYTE, October 1980, page 332, and 
November 1980, page 112 , )  

Wireless remote control in a n  auto­
mated-house application was dis­
cussed in "Handheld Remote Control 
for Your Computerized Home," 
BYTE, July 1980, page 22. 

The printed-circuit boards shown 
in photos 7 and 10 are the production 
modem boards originally offered as a 
kit with components for those people 
interested in constructing their own 
modems from the August article . 
These circuit boards are still available 
and were used to construct the inter­
face described in this article. A text 
box at the end of this article tells how 
to order one of these boards. 

The completed interface is a fairly 
neat package. While it is large in com­
parison to the five-integrated-circuit 
assembly inside the tank, it can still 
be toted along behind Big Trak by us­
ing the Big Trak Transport, the tank's 
cargo trailer. A cable and jack con­
nect the receiver to the controller in-

Photo 8: The output of the modem 
modulator is connected by a cable to this 
walkie-talkie (a Radio Shack number 
60-4001) for transmission to the receiver 
on the Big Trak. The connection to the 
transmitter section of the walkie-talkie is 
made across the speaker terminals, with a 
10-ohm resistor inserted in the circuit in 
place of the speaker. A phono jack in­
stalled on the front of the walkie-talkie 
facilitates the connection. 

Circle 29 on Inquiry card. ---+ 



Once in a great while someone comes along 
with a simple improvement for an already great 
product. Take our SuperBrain, for example. Really a 
simple concept. A high-powered, low cost micro­
computer packaged in an attractive desk top 
cabinet. So how do you improve on that? 

WE DID IT • .. 

It wasn't enough that our SuperBrain had 
such standard features as twin double density 
5 ¥!" drives with over 300,000 bytes of disk 
storage. A full 32K of dynamic RAM - expandable 
to 64K in seconds. A CP/M* Disk Operating 
System which assures compatibility to literally 
hundreds of application packages presently availa­
ble. A crisp, 12" non-glare screen with a full 24 
line by 80 column display. A full ASCII keyboard 
with a separate keypad and individual cursor 
control keys. Twin RS232C serial ports for fast 
and easy connection to a modem and/or a printer. 
And, dual ZSO processors which operate at 4 MHZ 
to insure lightning-fast program execution. No, it 
wasn't enough. So we made it better. 

ANNOUNCING SUPERBRAIN QD ... 

Our new QD model has all of the features of 
our phenomenally popular SuperBrain with the 
addition of double-sided disk drives and an extra 
32K of dynamic RAM. So, for only a modest in­
crease in price, you can order your next SuperBrain 
with more than twice the disk and memory storage 
capability. But, best of all, the new QD model has 
the same tough, rugged construction and 
exceptional quality that made our SuperBrain 
such a success. 

·Reoisteted trademar11 01 0iQita\Researth, InC. 

HOW DID WE DO IT? 

The secret of SuperBrain QD's incredible disk 
storage lies within our new double-density double­
sided disk drives. A total of nearly 720,000 bytes 
of data are formatted on two specially designed 
5 ¥!" drives. And that's more than enough to get 
you started with most serious small business 
applications. And SuperBrain QD's standard 64K of 
dynamic RAM will handle even the most complicat­
ed programming tasks. 

Of course, if you're into megabytes instead of 
kilobytes, you may think neither SuperBrain is right 
for you. Not so! lntertec offers 20-96 megabytes of 
hard-disk storage which connects in seconds to 
either the SuperBrain or SuperBrain QD. So, your 
original investment is always protected. As you 
grow. No matter how much your needs expand. 

BUT IS IT RELIABLE? 

Our best salesmen are our present users. Not 
only have SuperBrain users been impressed with 
the inherent reliability of the system, they tell us 
that no other microcomputer system available 
today offers such a unique modular design con­
cept. Just about the only tool required to easily 

maintain the system is a common screwdriver. And 
lntertec's total commitment to product service and 
customer support, with service outlets in most 
major cities, insures your original investment will 
be a valuable one for many years to come. 

THE DECISION IS YOURS. 

Whether your next SuperBrain is a regular 
model or our QD version, you will have the 
satisfaction of knowing you purchased what is 
becoming one of the world's most popular micro­
computer systems. And regardless of which model 
you choose, you'll probably never outgrow it be­
cause you can keep expanding it. 

So, call or write us today for more infor­
mation. lntertec systems are distributed worldwide 
and may be available in your area now. 

2300 Broad River Rd., Columbia, SC 29210 
(803) 798-9100 TWX: 810·666·211 5  
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Figure 5: Block diagram of the wireless remote-control system described in this article. FSK modulation is employed along with inex­
pensive walkie-talkies to create a "wireless extension cord. " 
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Figure 6: Schematic diagram of the modulator section of an answer-type modem. The assembled circuit is shown in photo 7. 

In this FSK-modulation scheme, a logic 1 input produces an output frequency of 2225 Hz, while a logic 0 produces an output fre­
quency of 2025 Hz. The output is connected across the speaker (which also serves as a microphone) in the walkie-talkie, which is con­
nected to the transmitter section. Capacitors marked with an asterisk (*) should be Mylar type parts. 

terface. The combination tank/ 
trailer is shown in photo 11. 

Programming Big Trak from Your 
Computer Keyboard 

Now that you have a remote­
controlled tank, you have to write a 
suitable control program. The com­
plexity of the program depends upon 
the level of sophistication you desire. 
The interface was designed for simple 
interaction, and it doesn't require 
much. Complete direction can be ac-
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complished with as little as the 
following BASIC program: 

100 INPUT A 
110 LPRINT CHR$(A); 
120 GOTO 100 

In this program, the value of the 
variable A should be one of the 23 
decimal values listed in table 2 .  The 
operator must keep track of the entry 
sequence, and Big Trak and the com­
munication link must be powered at 

all times, because commands are 
entered singly and stored only in the 
tank's control system. 

A much more sophisticated BASIC 
program is shown in listing 1. This 
program allows the operator to 
assemble a command sequence off­
line with functional entries (Hold, 
Fire, etc) rather than coded inputs. In 
addition, the time needed to develop 
a command sequence becomes less of 
a problem, since power to the tank 

Text continued on page 58 



Listing 1: A program in BA SIC t i r . r r  , r f f  . .  ws the operator to assemble a Big Trak com­
mand sequence using functio11uf t 'nt ri,•s .  The command sequence is stored within the 
host computer and is transm it ted i11 its ettl ircty to the Big Trak when the operator gives 
the Go command. 

100 REM * * * * * * * * * * * *  B IG TRAK H R MOTE CONTROL PROGRAM * * * * * * * * * *  
l l O  RE�I 
1 2 0  REM 
1 3 0  REM 
1 4 0  REM Clear enough mem o r y  s pa ce f o r  possible 16 command sequence 
150 FOR Q=2 5 0 0 0  TO 2 5 0 4 8  : PO K R  Q , O  : NEXT Q : REM Clear Memory Table 
160 REM 
1 7 0  REM Load conv e r s i on tab l e  f o r  ASC I I  0 -9 to tank code 
1 8 0  DATA 3 8 , 5 3 , 3 7 , 8 5 , 5 2 , 3 6 , 8 4 , 5 1 , 3 5 , 8 3 
1 9 0  FOR W=O TO 9 :  READ B (W ) : NEXT W 
2 0 0  REM 
2 1 0  REM 
2 2 0  PRINT : PRINT : PRINT : PRINT " COHPUTERI Z ED REMOTE CONTROL " : PRINT 
230 K=O : REM Reset Command Counter 
2 4 0  S=O : T= 2 5 0 0 0 :  POKE T , 6 5 :  T=T+ l : REM Set f i r s t  code in table 
2 5 0  REM i t  clear code 
260 PRINT" Command l i s t  to be r epea ted each time (Y o r  N ) " ; : INPUT C $  
2 7 0  IF C $ = " Y "  THEN C = l  ELSE C = O  : GOSUB 9 9 0  : GOTO 3 0 0  
2 8 0  REM 
2 9 0  REM 
3 0 0  IF C=l THEN GOSUB 9 9 0  ELSE GOTO 3 1 0  
3 1 0  PRINT : PR INT" Command " ; : I NPUT A$ 
320 IF A$= " M "  THEN GOTO 4 4 0  
3 3 0  I F  A $ = " C "  THEN GOTO 6 0 0  
3 4 0  I F  A$= " H "  THEN GOTO 6 5 0  
3 5 0  I F  A$= " R "  THEN GOTO 7 2 0 
3 6 0  IF A $ = " T "  THEN GOTO 7 6 0  
3 7 0  I F  A $ = " F "  THEN GOTO 8 2 0  
3 8 0  I F  A$= " D "  THEN GOTO 8 9 0  
3 9 0  I F  A$= " G "  THEN GOTO 9 2 0  
4 0 0  IF A$= " L "  THEN GOTO 1 2 9 0  
4 1 0  GOTO 3 1 0  
4 2 0  REM 
4 3 0  REM ------- Move Command --------
440 PRINT" ( F ) orwar d , ( B ) a c kwa r d ,  ( L ) e f t , or ( R ) ight " : INPUT B$ 
4 5 0  IF B $ = " F "  THEN X=33 : GOTO 5 0 0  
4 6 0  IF B $ = " B " THEN X = 3 4  : GOTO 5 0 0  
4 7 0  I F  B $= " L "  THEN X = 5 0  : GOTO 5 5 0  
4 8 0  IF B $= " R "  THEN X = 8 2  : GOTO 5 5 0  
4 9 0  GOTO 3 0 0  
5 0 0  PRINT"How many feet ( 1  t o  9 9 ) " ; : INPUT Ql 
510 IF Ql<=O THEN 5 0 0  
5 2 0  IF Q l > 9 9  THEN 5 0 0  
5 3 0  GOSUB 9 80 
5 4 0  GOSUB 1 0 9 0 : GOTO 3 0 0  
5 5 0  PRINT "Turn how many d e g r ees ( 0  t o  3 6 0 ) " ; : I NPUT Ql : Ql = I NT ( ( Ql/3 6 0 ) * 6 0 )  
5 6 0  GOSUB 9 8 0  
5 7 0  GOSUB 1 0 9 0  : GOTO 3 0 0  
5 8 0  REM 
5 9 0  REM ------- Clear Comma nd --------
6 0 0  K=O : S=O : T= 2 5 0 0 0  : FOR Q= 2 5 0 0 0  TO 2 5 0 4 8  : POKE Q , O  : NEXT Q 
6 1 0  PRINT "Stored sequence c l ea r ed --- S t a r t  Again " : POKE T , 65 : T=T+l 
620 GOSUB 9 9 0  : GOTO 3 1 0  
6 3 0  REM 
6 4 0  REM ------- Hold Command ---------
650 X=49 : PRINT"Hold how many seconds ( total times . l sec) " ; : INPUT Ql 
6 6 0  I F  Ql <=O THEN 6 5 0  
6 7 0  I F  Q l > 9 9  THEN 6 5 0  
6 8 0  GOSUB 9 8 0  
6 9 0  GOSUB 1 0 9 0  : GOTO 3 0 0  
7 0 0  REM 
7 1 0  REM ------- Repeat Command --------
720 X=67 : PRINT" Repeat how many steps " ; : INPUT Ql : GOSUB 9 8 0  
7 3 0  GOSUB 1 0 9 0  : GOTO 3 0 0  
7 4 0  REM 
7 5 0  REM ------- Test Comma nd ---- ----
7 6 0  IF T<=2 5 0 0 1  THEN 7 7 0  ELSE 7 9 0  
7 7 0  LPRINT CHR$ ( 6 8 ) ; : PRINT"TEST COMMAND TRANSMITTED" 
780 GOSUB 9 9 0  : GOTO 3 1 0  
7 9 0  PRINT : PRINT" CAN NOT EXECUTE EXCEPT AS FIRST COMMAND" : GOTO 3 0 0  

800 REM 
8 1 0  REM -------- F i r e  Command --------
.8 2 0  X=81 : PRINT " H ow many shots ( 1 to 9 9 )  " ;  : INPUT Ql 
830 I F  Ql <=O THEN 8 2 0  
8 4 0  I F  Q l > 9 9  THEN 8 2 0  
8 5 0  GOSUB 9 8 0  
8 6 0  GOSUB 1 0 9 0  : GOTO 3 0 0  
8 7 0  REM 
880 REM -------- Dump ( OUT) Command --------
890 X=86 : GOSUB 1 0 9 0  : GOTO 3 0 0  
9 0 0  REM 
9 1 0  REM -------- Command T r ansm i t t e r  --------
920 X=70 : PR INT"COMMAND CONTROL SEQUENCE IS BEING TRANSMITTED TO TANK " 
9 3 0  PRINT : PRINT 
940 GOSUB 1 2 0 0  Listing 1 continued o n  page 58 

Circle 30 on Inquiry card. 
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Circle 32 on inquiry card. 
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U N I X  

RT- 1 1 

R STS 

RSX-1 1 0  

RSX- 1 1 M  

R SX-1 1 M-PLUS 

l AS 
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Listing 1 continued: 

9 5 0  PRINT : PRINT�Retransmit Same Control Sequence (Y or N ) " , : INPUT Q $  
9 6 0  I F  Q $ = " Y "  THEN LPRINT CHR$ ( 7 0 )  ; :  GOTO 9 2 0  
9 7 0  I F  Q $ = " N "  THEN 2 2 0  ELSE 9 5 0  
9 8 0  Al=INT ( Ql/10 )  : A=Ql-Al * l O  : RETURN 
9 9 0  REM 
1 0 0 0  PRINT " 
1 0 1 0  PRINT" 
1 0 2 0  PRINT" 

· 1 0 3 0  PRINT" 
1 0 4 0  PRINT" 

COMMANDS : "  
( M ) ove 
( C )  lear 

(F)  i r e "  
( D ) ump" 
( G )  o "  
( D ) ump" 

1 0 5 0  IF T < = 2 5 0 0 1  
1 0 6 0  RETURN 

( H )  old 
( R) epeat 
THEN PRINT" ( T) est " 

1 0 7 0  REM 
l O B O  REM Store Command Code in Memory Table 

· 1 0 9 0  POKE T , X  : T=T+l : K=K+l 
1 1 0 0  I F  A+Al=O THEN RETURN 
1 1 1 0  IF Al=O THEN 1 1 3 0  
1 1 2 0  POKE T , B ( A l )  : T=T+l 
1 1 3 0  POKE T , B ( A )  : T=T+l 
1 1 4 0  PRINT" Command S t o r ed " ;  
1 1 5 0  I F  K>=l5 THEN GOTO 1 1 6 0  ELSE 1 1 7 0  
1 1 6 0  PRINT : PRINT " NEXT COMMAND MUST B E  G O  ! "  : RETURN 
1 1 7 0  RETURN 
1 1 8 0  REM 
1 1 9 0  REM LPRINT Command Sequence f r om Memory Tab l e  
1 2 0 0  POKE T , X  
1 2 1 0  FOR E=2 5 0 0 0  TO T 
1 2 2 0  Dl=PEEK ( E )  : LPRINT CHR$ (Dl ) ; 
1 2 3 0  FOR C=O TO 1 0 0 : NEXT C 
1 2 4 0  NEXT E 
1 2 5 0  PRINT" TRANSMISSION COMPLETE " 
1 2 6 0  RETURN 
1 2 7 0  REM 
1 2 8 0  REM Display codes stored in memory table 
1290 FOR N=2 5 0 0 0  TO 2 5 0 4 8  : PRINT PEEK ( N ) ; "  " ; : NEXT N 
1 3 0 0  GOTO 3 0 0  

Command Name ASCII Character Hexadecimal Code Decimal Code 
Forward ! 2 1 33 
Backward " 22 34 
Right R 52 82 
Left 2 32 50 
Clear (all) A 41 65 
Clear (last) 8 42 66 
Hold 1 31  49 
Repeat c 43 67 
Check E 45 69 
Fire Q 51  8 1  
Out v 56 86 
Test D 44 68 
Go F 46 70 
0 & 26 38 
1 5 35 53 
2 % 25 37 
3 u 55 85 
4 4 34 52 
5 $ 24 36 
6 T 54 84 
7 3 33 51 
8 # 23 35 
9 8 53 83 

Table 2: Correspondence of ASCII characters to the twenty-three Big Trak com­
mand codes. The decimal values of the ASCII characters are sent to the transmitter 
using the BASIC statement LPRINT CHR$(X). 

Text continued from page 54: 
and communication interface need to 
be turned on only when the sequence . 
is to be executed. The Go command 
transmits the entire repertoire to the 
tank in one stream of data. 

The data sent to the tank can in fact 
be seen in the sample run of listing 2. I 
used the same serial port designated 
for the wireless communications link 
to list the program. You'll note the 

string of extraneous characters after 
"COMMAND SEQUENCE IS BEING 
TRANSMITTED TO TAN K " .  
" A  I %  1 %  & Q $2 5 $ 1 5 & Q T C  % F " 
is the string sent to the tank by the 
CHR$(X) function. It ended up on the 
listing (inadvertently) because both 
devices (printer and tank) use the 
same I/O-port address. If you com­
pare these characters to those in table 
2, you will see that it represents the 

Circle 33 on Inquiry card. --+ 



FLOPPY DISKEnES 
& SOPPLI ES 

I F  YOU CAN FIND A LOWER PRICE IN THIS MAGAZINE ON ANY OF THESE ITEMS, DEDUCT 1.50 FROM OUR COMPUITOR'S PRICE, THAT'S OUR PRICE I 
Cal l  For Quantity Discounts 

Verbatim Dlalcette1 (box of I 0) 
5 '1, " MD525-0i soft , 1 0 or 1 6 . . .$26.50 
5 '1- " M0577 -01 quod soft, 10 or 1 6  . . $33.00 
8" FDJ�-1 000 soft . . . $30.00 
8" FD32-1 000 hard . . . . .  $30.00 
8" FD�-8000 double density soft . . ��.00 
8" fD32-8000 double density hard . . .  ��.00 

Prlntwheela (specify style) 
Qume or Diablo . 

Labell 
3 '/, " x l 5 ! 1 6" (5000 labels) . 
Other sizes and quantities . 

Ribbon• 
Diablo Hy Type I .  
Diablo Hy Type II . 
Qume Sprint . 
Centronics Zip Pock . 
MANY OTHERS . 

. .$6.50 

. . . . . .  $1 8.75 
. . . . .  CALL 

. . . . . .  �.95 
. $5.25 

. . $3.50 
. . . . .  $3.95 

. . CALL 

4636 Park G ranada 
Calabasas. Ca. 9 1  302 

For phone orders CAll: 

(Z 1 3) 883·8 5 94 

IF YOU CAN FIND A LOWER 
PRICE IN THIS MAGAZINE ON 
A N Y  OF THESE P R I NTERS, 
DEDUCT $ 1 0  FROM OUR COM­
PETITOR'S PRICE, THAT'S OUR 
PRICE! 

. 

Epson MX 80 . . . . . . . . . . . . . o o . . . .  CALL 
Okidata Micraline-80 . . . . . o o o . . . . $550 
Okidata Microline-82 . . . . . 0 . . . . .  CALL 
Okidata Microline-83 . . . . . o . . . . . CALL 
IDS Paper Tiger 445G . . . . . . . . . . . .  $775 
IDS Paper Tiger 460G . . . . .  0 . . . . .  $1 1 93 
Anadex DPo8000 (AP) . . . . .  o . . . . . CALL 
Anadex DP-9500 . . . . . . . . . . . . . . .  $1 395 
Centronics 737 . . . . . . . . . . . . . . . . .  $799 
NEC W/Sellum Bi.Dir.  Board . . . .  $2595 
Visla 25CPS . . . . . . . . . . . . . . . . . .  $1 595 
Qume . . . . . . . . . . . . . . . . . . . . . . . .  CALL 
Diablo . . . . . . . . . . . . . . .  : : : : . :  . . .  CALL 
Escon Interface . . . . . . . . . . . . . . . . .  $545 

Call For Other Printers 

If YOU CAN fiND A LOWER PRICE IN THIS 
MAGAZINE ON ANY Of THESE ITEMS, 
DEDUCT 5"/o fROM OUR COMPETITOR'S 
PRICE, THAT'S OUR PRICEI 
SOFTWARE 
Microsoft 

Basic Compiler . . . . . . . .  , . . . . .  $345 
Basic-80 . . . . . . .  o . . . . . . . . . . .  $319 
Fortran-SO . . . . . . . .  $399 
Cobol-80 . .  . .  . .  . . .  . . .  $599 
Mocro-80 . . . . . . . . . . . . . . . . . . . . . . . . .  $144 

Pickles and Troul CP/M. . . . .  CALL 
Grohm Dorian . . . . . . • . . . . . . .  , . CALL 
Peach Tree . . . . . . . . . . . . . . . • . . . . . . . . .  CALL 
Magic Wand . . . . . . . . .  . . . . . .  CALL 
Supersoft . . . . . . .  o . . . . .  o . . . . . . . .  CALL 
PCD Pascal . .  o o o . . .  o o o . . . . .  $350 
Visicalc . . . . . . . . . . . . . . . . . .  .$124 
Space Invaders . . . . . . . . . • • . . . .  , • . . . .  $23 
Adventure . . . . . . . . . . . . . • . . . . . •  , . . .  $26 
Head cleaning kit . . . . . . . • . . . . . .  $26 
MODEMS 
UDS 1 03CP . . . . .  o o . . . . . .  
D-CAT . . . . . . . . . .  . 
CAT . . . . . . . . . . . . .  . 
TRS-80 HARDWARE 

.$175 
. . . . .  $155 

. $ 1 45 

Micropolis 77 track . . . . . .  SUPER SALE *399 
Lobo Drives . . . . . . . . . . . . . . . .  CAll 
Matchless Drives . . . . . . . .  CAll 

IF YOU CAN FIND A LOWER PRICE IN THIS MAGAZINE ON ANY OF THE 
ITEMS LISTED BELOW, DEDUCT 5% FROM OUR COMPETITOR'S PRICE, 
THAT'S OUR PRICE! (BUT IF YOU DON'T SEE IT, CALL FOR A PRICE-WE 
WILL BEAT EVERYBODY!) 

S- 1 00 HARDWARE APPLE HARDWARE 
CALIFORNIA COMPUTER SYSTEMS: 

1 6K Static RAM (Modei 2016C) $349 
32K Static RAM (Model 2032A) $599 
64K Dynamic RAM (Model 
2032A) 0 . .  0 . 0 • .  o . .  o o o . o . . . .  $599 
1 6K Static RAM (Model 2065A) $299 
Main Frame (Model 
2200A) . . .  0 . . . .  0 . .  0 . . . . . . . .  $339 
Floppy Disk Controller (Model 
2422A) . o . o . o . . . . . . . . . . . . o 0 $339 
4 Port Serial 1/0 (Model 
271 0) 0 . . . . . . . . . . .  0 0 . .  0 . . .  $CALL 
2S+2P 1/0 (Model 
271 8) . . . . . . . . . . . . . . . . .  0 .  o . CALL 
Z-80 CPU (Model 281 O) 0 . 0 • o 0 . $249 

Godbout Econoram . . . . . . . . .  0 . CALL 
SO Systems Versa Floppy . .  0 . . 0 0 $279 
Expando RAM . . . . . . . .  o . 0 . . .  0 $CALL 

Microsoft Z-80 Softcord . . . . . . . . . . . . . .  $259 
SSM AIO . . . . . . . . . . . . . .  . .  . .  $ 1 65 
SYMTEC Apple Light Pen . . . . . . . . . . . . . . . . . .  $219 
CALIFORNIA COMPUTER SYSTEMS: 

Parallel Interface (Model 7720A) . . . . . . . . .  $ 1 1 2  
Asynchronous Serial Interlace (Model 
771 0A) . .  . .  . . .  . . .  . . . . . . . . . . . .  $149 
Programmable Timer (Model 7440A) . . . . . .  $149 
12K ROM/PROM Module (Modei 71 14A) . . . .  $75 
Arithmetic Processor (Modei 781 1 A) . . . . . .  $374 
SynchronOus Serial Interface (Model 
771 2A) . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . $ 1 49 
GPIB Interface (Modei 7490A) . . .  .$281 
33/. Didgit BCD A/0 Converter . . . $140 
Centronics Printer Interface (Model 7728) . .  $99 

MOUNTAIN HARDWARE: 
Super Talker . .  . .  . .  . . . . . . .  $270 
ROMWRITER . . . . . . . . . . . . . . . .  o . . . . . . . . . .  $ 1 57 
INTROL/X- 1 0 . . .  . . .  o . . . . . . . . . . . .  $180 
ROMPLUS +  . . . . . . . . .  o . . .  o o . . . . .  o . . . . . .  $ 1 62 
MUSICSYSTEM . . . . . .  o o o . . . o . . . . . o . . . . . .  $499 
Apple Clock . . . . . . . . .  . .  . . . . . .  $252 

Lobo Drive . . . . . . .  o o . . . . . . . . . . . . .  $CALL 
Videx 80X24 . . . $�5 
Andromeda . . . . . . . . . . . .  . . . . . . .  $ 1 89 

•FREE shipping on all orders over $20. Visa and Moster Cord accepted. All never undersold offers good as supply lasts. Please odd 2.0().�or al l  COO orders. Please call for items not listed. We glad­
ly onswer any questions on all of our hardware, software, and supply needs. Quanit ity discounts available. School purchase orders accepted. Please remember to figure competitors shipping and 
handling charges when arriving at never undersold price. 

Circle 32 on Inquiry card. 



Circle 34 on inquiry card. 

. diagnostiCs and indicators: _lfs 
paekag� inside an attractive in­
jection molded case ... an�.we 
stand behind the STAR with � 
two year warranty! 

STAR models are available 
that interface directly with RS232 
machines such as APPLE, . 
ATARI, and NORTH STAR or 
IEEE 488 machines such ·as the 
PET, and that operate with either 
U.S. or European frequencies. 
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commands entered during execution 
of the program. 

The program here, of course, is de­
signed more as a demonstration than 
as a functional illustration of com­
puter intelligence . I don't play with 
these interfaces every day, and it is 
easy for me to forget the steps neces­
sary to enter a program on the key-

pad. By making it as idiot-proof as 
possible, by prompting the correct re­
sponse, I can appear more intelligent 
when I demonstrate Big Trak. 

In Conclusion 
Big Trak will not create any earth­

shaking movement within the robot­
Text continued on page 64 

Photo 9: A second walkie-talkie is used in the receiving section of the remote-control 
hardware. The working parts of the walkie-talkie have been placed in the same 
enclosure that will shortly house the demodulator circuit. Here again, the speaker has 
been removed from the walkie-talkie and a 10-ohm resistor substituted. 

Photo 10: The originate-type modem demodulator of figure 7 has been constructed on 
a printed-circuit board and placed in this box over the walkie-talkie circuit. The 
modulator section of the circuit board is not used in this application; therefore the in­
tegrated circuits used only by the modulator have been removed. The circuit board is 
mounted on stand-offs and is powered by two 9 V batteries. A shielded cable and a 
phono jack connect it to the tank-controller interface, mounted inside the Big Trak. 
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New power at your fingertips. 
Konan presents Hard Disk 
Control, Tape Control, and 
Serial 1/0 Boards for S-100 
computers. 
Konan, known throughout the industry for its 
leading, innovative, guaranteed controllers 
for S-100 systems, does it again. Now, it offers 
you more of the expanded capabilities you 
want. 

Take your pick to suit your needs. There's 
the SMC-100™ storage module (SMD or CDC 
9760 interface) hard disk controller. There's 
the HARDT APE™ subsystem which offers 
Winchester hard disk control with tape 
back up. Or maybe you could use Konan's 
new KNX-500. software compatible with 
the AM-500*, for 10 megabyte fixed/ 
removable media hard disks. The "DAVID" 
is Konan's new error-correcting intelligent 
disk controller for 5 114" and 8" Winchester 
hard disk drives. And the "ENHANCER" is an 
intelligent reel-to-reel tape controller with 
high speed printer port for spooling. offline 
sorts, copies, etc. Watch for new controllers 
coming soon! 

· 

Also, Konan introduces OCTOPOR'fTM and 
OMNIPOR'fTM .. two new serial I/0 boards. 
OCTOPOR'fTM, the 8-port board, offers a real 
time clock and full interrupt control. And the 
16 port OMNIPOR'fTM offers you an efficient 
economical board where more than 8 ports 
are needed. 

With these and other quality products, 
Konan shows again that when it comes to 
S-100 systems, it is definitely in control.(And 
all at attractive O.E.M. and dealer prices.) 

Call Konan's toll-free order line, 
800·528·4563. 

Or write to: Konan Corporation 
1448 North 27th Avenue 

Phoenix, AZ 85009 
TWX/TELEX 9109511552 

·Alpha Micro AM-500 is a trademark o! Alpha Micro Syslems. 

IN CONTROl SMC-100. HARD TAPE. KNX-500. OCTOPORT, and OMNIPORT 
are trademarks o! Kenan Corporalion. 



Now-Break Through The 64K 
M icro-M emory Limit! 

SWEET 
SIXTEEN 
Bank Selectable 1 6 K  Static RAM 

SAVE $SO.Q9 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 l imit .  or expand to a mul t i ­
terminal system. 

LOOK AT THESE FEATURES: 
• 300 NS, tow power 2 1 1 4's. 
• Software Bank Selector - Universal decoder 

works with Cromenco. Alpha Micro. Netronics. most 
other systems. or your design.  Onboard d i p  
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 O ption, dip switch selectable. 
• LED Indicator t o  display status. 
• Glass Epoxy PC Board with gold-plated contacts 

and double-sided solder mask. 
• Fully Socketed. 
• Four Separate Regulators for maximum stability. 

10-Dsy Monsy-Bsck Policy For Wirsd & Tsstsd 
Unit: Try a fully wired board - then either keep it .  
return it for kit. or simply return it in working condi­
tion. 

Continental U.S.A. Credit Canl Buye11 

• • .  • • • • • • • • Outside Connecticut: • • • • • • • • • • • • 

CALL TOLL FREE: 
800-243-7428 

From Connecticut Or For Assistance: 
12031 354-9375 

Please send the items checked below: 

0 SWEET SIXTEEN kit: No. S-1 6 . . .  (reg. price 
$249.95) now $199.95* 

0 SWEET SIXTE EN,  fully assembled,  tested, 
burned in: No. S-1 6W . . . (reg. price $289.95) 
now $239.95* 

*Plus $2 postage & insurance. Connecticut residents 
add sales tax. 

Total Enclosed: S ----------
0 Personal Check 0 Money Order/Cashier's Check 
0 VISA 0 Master Charge (Bank No. ) 
Acct. No. Exp. Date __ _ 

Signature -----------­
Print 
Name ____________ _ 

Address -------------

City _____________ _ 

State: _______ Zip ____ _ 

n\\NETRONICS 
RESEARCH & DEVELOPMENT, LTD .  
333 Litchfield Rd., New Milford. CT  06776 
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Listing 2: An example of the user interaction produced by the program of listing 1 .  The 
coded command�specification characters transmitt�d to the tank show up in this print­
out on the next-to-last line, because the same I/O-port address was used for both the 
remote-control transmitter and the printer interface. 

run 

COMPUTERI Z ED REMOTE CONTROL 

Command l i s t  to be r epeated each t ime ( Y  or N ) ? N 
C0!1MANDS : 

( M ) ove 
( C )  lear 
(H)  old 
( R ) epea t 
( T ) e s t  

( F )  i r e  
( D ) ump 
( G ) o 
( D ) ump 

Command? M 
( F ) orward , ( B ) ackward , ( L ) e f t , or ( R ) ight 
? F 
How many· feet ( 1  to 9 9 ) ? 2 

Command Stored 
Command? H 
Hold how many seconds ( total times . l sec ) ? 2 0  

Command S tored 
Command? F 
How many shots ( 1  to 9 9 ) ? 5 

Command stor ed 
Command? M 
( F ) orwa r d , ( B ) ackward , ( L ) ef t , or ( R ) ight 
? L 
Turn how many degrees ( 0  to 3 6 0 ) ? 9 0  

Command Stored 
Command? M 
( F ) orward , ( B ) ackward , ( L ) ef t , or ( R ) ight 
? F 
How many feet ( 1  to 9 9 ) ? 1 0  

Command S tored 
Command? F 
How many shots ( 1  to 9 9 ) ? 6 

Command Stored 
Command? R 
Repeat how many steps ? 2 

Command S tored 
Command? G 
COM�IAND CONTROL SEQUENCE IS B E I NG TRANSMITTED TO TANK 

A ! % l% &Q $2 5 $ ! 5 &QTC%FTRANSMISSION COMPLETE 

Retransmit Same Control Sequence (Y or N) ? 

Photo 11: When the electronic hardware has been built and is fully operational, the Big 
Trak Transport (a cargo trailer) provides a convenient method for dragging the wireless 
communication interface along. 

Circle 36 on Inquiry card. --+ 





WAL K I E ­
T A L K I E  
SPEAKER 

CARR I E R  
DETECT 

" 
LED 

2 N 2 2 2 2  

1 M  

I C 4  
C D 4 0 1 1  

S E R I A L  DATA O U T  
TO F I G U R E  3 

l K  

P R E A M P  

+ 9V 

5.1K 

220K 

I C 4 
C D 4 0 1 1  

2
.
2 M  

l.BK 

2. 2 M  

+ 9V O.l J' F  

5
.
1 K  

3 
I C 3  

O. li'F X R 2 2 1 1  
P L L  

5 

7 

B ANDPASS Fl LTER AND Ll Ml T E R  

1 N 914 ( 2 )  

12 

1 1  

B 

510 K 

Number 

IC1 
IC2 
IC3 
IC4 

3 0 K  

l B K  

200K 

lOOK 

+ 9 V  
5. 1 K  

Type 

LM74 1 
LM1 458 
XR22 1 1  
CD401 1 

l
.
B K  

CE N T E R  
F R E Q  
A D JUST 
5 K  

* 
O

.
O l i' F  

3 0 K  

+ 9V <::J----;L 
-=.. 9V BATTERY rl 
-=.. 9V BATTERY 

-9V� 

+ 9 V  - 9 V  G N D  

7 4 
8 4 
1 4 
1 4  7 

Figure 7: The demodulator section of an originate-type modem. This is required at the receiving end of the computer/Big Trak link to 
decode the 2025 Hz and 2225 Hz tones received by the walkie-talkie. See photos 9 and 10 for views of the receiving system. 

The XR2211  phase-locked loop is produced by Exar Integrated Systems, POB 62229, Sunnyvale CA 94086. Capacitors marked 
with an asterisk (*) should be the type made from Mylar. 

Text continued from page 60: 
ics community, but neither will it go 
unnoticed by those of us who like to 
play with toys. I hope you will 
recognize the independent capability 
of the wireless serial-communication 
link and use it in another application. 

As regards extensions of the con­
trol concept, a few more ideas came 
to mind while I was writing. The 
wireless communication method de­
scribed in this interface is a one-way 
link, computer to remote peripheral 
device . However, the modem boards 
used in the prototype have full­
duplex capability, even though only 
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half of each unit is used. Further­
more, within the tank-controller in­
terface, I did not use the transmit por­
tion of the UART. 

If two more walkie-talkies oper­
ating on a different frequency are 
added, or if the two existing units 
are switched back and forth between 
send and receive, we could conceiv­
ably receive data sent back from the 
tank. The required interface com­
ponents are presently available in the 
hardware (the other halves of the two 
full-duplex modem boards) but are 
not utilized. 

What data might the tank send 

back7 Do you remember that article I 
did a while back on the Polaroid 
Ultrasonic Ranging System? [In case 
you don 't, see "Home In on the 
Range! An · Ultrasonic Ranging Sys­
tem, " BYTE, November 1980, page 
32 . . . .  RSS ) 

I'm sure you get the picture, but 
unfortunately I didn't have enough 
time to add that feature now. How­
ever, if you don't mind looking at Big 
Trak once more at a future time, I'd 
like to consider adding "eyes" and 
demonstrating control programs that 
exhibit more machine intelligence . 

C i rcle 37 on Inquiry card. -+ 



Firsfcompamqualia Then compare cost. 
Moi'I'OW Designs' 10 megabyte hal'd disk system: $3,695. 
MORE MEMORY. LESS MON EY. 

Compare Morrow Designs· DISCUS™ 
M26™ hard disk systems 
to any system avai lable 
for S-100 or Cromemco 
machines. First, compare 
features. Then, com­
pare cost per mega­
byte. The M26 works 
out to under $200 a 
megabyte. And the M10 is 
about half the cost of com­
peting systems. 

COMPLETE SUBSYSTEMS. 
Both the M 1 0  ( 8 "), and the M26 
( 1 4 "), are del ivered complete with 
disk controller, cables, fan, power sup­
ply, cabinet and CP/M® operating 
system. It's your choice: 1 0 M b  8 "  
at $3,695 o r  26 Mb 1 4 "  at $4,995. 
That's single unit. Quantity prices are 
available. 

BUILD TO FOUR DRIVES. 

1 04 Megabytes with the M26 . 40+ 
megabytes with the M 1 0. Formatted. 
Additional drives: M26: $4,495. 
M10: $3,195.  Quantity d iscounts 
available. 

S-100, CROMEMCO 
AND NORTH STAR� 
The M26 and M 1 0  are sealed-media 
hard disk drives. Both S-1 00 controllers 
incorporate intel l igence to super-
vise all data transfers through four 1/0 
ports (command, 2 status and data). 
Transfers between drives and control­
lers are transparent to the CPU. The 
controller can also generate i nterrupts 
at the completion of each command 
. . .  materially increasing system through­
put. Sectors are individually 
write-protectable for multi­
use environments. North 
Star or Cromemco? 
Call M icro M ike's, 
Amarillo, TX, 
(806) 372-3633 
for the software 
package that al lows 
the M26 and M1 0 to run 
on North Star DOS. M ICAH of 

Morrow Designs' 
26megabyte 
hard disk system: 

$4,995. 

Sausalito, CA, (41 5)  332-4443, 
offers a CP/M expanded to ful l  

Cromemco COOS compatibi l ity. 

AND NOW, M U LT-1/0:" 

M ult-1/0 is an 1/0 control ler that allows 
multi-terminal and multi-purpose 
use of S-1 00 and Cromemco computers. 
Three serial and two parallel output 
ports. Real time clock. Ful ly program­
mable interrupt controller. Designed 
with daisy-wheel printers in m ind. 
Price: $299 ( kit), $349 assembled 
and tested. 

MAKE HARD COMPARISONS. 

You' l l  f ind that Morrow Designs' hard 
d isk systems offer the best price/ 
performance ratios available for S-1 00, 
Cromemco and North Star compu­
ters. See the M26 and M 1 0  nard d isk 
subsystems at your computer dealer. 
Or, write Morrow Designs. Need i nfor­
mation fast? Call us at (41 5 )  524-2101 . 

Look to Morrow 
for answers. 

MDRRDW DESIGNS 
'CP/M is a trademark of Digital Research Corp. 

·cromemco is a trademark of Cromemco. Inc. 
"North Star is a trademark of North Star Computers. Inc. 

5221 Central Avenue 
Richmond. CA 94804 



Readers who wish to experiment with the wireless interface or want to 
build an inexpensive modem may order the following: 

Blank printed-circuit board (shown in photos 7 and 10) and construction 
manual; can be built as either answer or originate full-duplex modem. 
Full details of the circuit on the board are described in "A Build-It­
Yourself Modem for Under $50, " BYTE, August 1980, page 22, and con­
struction manuals included in each board. 

Single circuit board 
Two or more boards 

$14 
$12. 50 each 

Complete kit (printed-circuit board, components, and manual) necessary to 
build a full-duplex originate modem. 

Complete kit $39. 95 

Order these from: 

The MicroMint Inc 
917 Midway 
Woodmere NY 11598 
(516) 374-6793 

Please add $2 for shipping and handling. New York residents please add 
7% sales tax. 

MARK GORDON 
COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES. INC.  
P.O. Box 7 7 ,  Charlestown, MA 02129 (617) 491-7505 

COMPUTERS 
Atari  800 W 1 61( . 

Level-11 1 61( System 

Model- I I  641< Sy!.>tem 

1 61( Model I l l . 

DISK DRI VES 

. . .  799.00 
659.00 

1499.00 
859.00 

40 Tracl' 5 '  4 inch duve 3 1 4.00 
80 Tracl< 5 'I• . . . . . . . . . . . . . . . .  544.00 
4 DisJ, Drive Cable . ]9.00 

P R INTERS 
Centronin 7 30 

Epson MX80B . 

Centronics 7 3 7 . . . 
Ol<idcua Microline 83 . 

Integral Data 440G 

599.00 
. . . . . . . . . . . .  499.00 

. . . 849.00 
. . 1 044.00 

999.00 
NEC 5 5 1 0  w- t taCIOI 2679.00 
Ol<idata Microline 80 . . . . . . . . . . . . . . . . . . . . . . . 599.00 
Diablo 6 30 . . . . . . . . 2495.00 

MISC H A RDWARE 

Expansion in£ . TRS-80(01')  

Novat ion Cat moc:1em 

1 61( Memory l<it 

Leedex Monitor 

rrinter C�ble for above . 

150-2 Isolator 

AC LIN[ fiL TlR 

STO RAGE MEDIA 

Verb�t im-box I 0- 5 ' � 
Memor ex - l.lox 1 0 - 5 '  4 

r last ic 5tor�ge Box 
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149.00 
1 59.00 
4 1 .99 

1 09.00 
49.00 
54.00 
14.00 

15.00 
11.00 

5.00 

OPERATING SYSTEMS 
NlWDOS by APPARAT INC 49.00 
N[WDOS + by A P P A R A T  INC 99.00 
MMS fORTH DISI<lTTl·P.RIMlR 79.95 
NEWDOS 80. . . . . . . . . . . . . . . . .  1 49.00 

DISKETTE TRS-80* 
BUSINESS SOFTWARE BY SBSG 

fre(' enh<1ncemenrs <1nd upgrC\des t o  reg•srered owners f o r  

t h e  c o s t  of medi<1 il n d  mc.illng 3 0  d il y  f r e e  t e l ephone sup-

pon User reference on requesr 

Fully Jnrerclctive Accounting P<1c l<<lge . Cenercll ledger . 

Accounts P<1y<1ble. Accoums Rece•v<lble <1nd Pilyroll 

Repon Cener<Hmg 

CompleH." P<l<l<ilge (requires 3 or 4 drives) 

lnc1iv•c1ue\l Modules ( requires l or 3 dr•Ves) 

Inventory II ( requires 2 or 3 drives) 

MC11 I 1 ng list Nil me &. Ac1c:1res� 11 

(require� l drive�) 

Inte l l igent Terman� I Sy�tem ST ·80 I l l  

T h e  [lectrl( rene I I  f r om Mlch.H:>I Shi�Yt"l 

File Managemem Sy�tem 

FINE PRINT 

S475.00 
S 1 15.00 
s 99.00 

s 1 19.00 
s 1 50.00 
S 1 50.00 
s 49.00 

T R S-80 os a Tandy Corooratoon trademark Use ot abOve opera tong sys­
tems may requore tne use ot Rad•o Snack TRS·DOS Rad•o Shack 

equopment subJeCt to the w•ll and whom ol Rad•O Shack 

ORDERING INFORMATION 
We accept V•sa and Mastercharge We w111 ShiP C 0 0 ceflol1ed check 

or money oraers only Massacnusetts res1dents add 5 percent s.ates ta• 

To order call toll-lree 1 ·800·343-5206 

For mlormalton call 617-491 -7505 

The Comp1ny c1nnot be li1ble lor piclori•l 01 typogr•phic•l in•ccur•cies. 

Circle 38 on inquiry card. 

Next Month: 
Add a disk controller and 32 

K-byte memory expansion to your 
TRS-80. • 

Big Trak is a registered trademark of the 
Milton-Bradley Company. 

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 appeating in BYTE from September 
1977 thru November 1978. Ciarcia's Cir­
cuit Cellar, Volume II presents articles 
from December 1 978 thru June 1 980. 

BYTE's Bits 
Johns Hopkins 
Contest on 
Applications for the 
Handicapped 

Johns Hopkins University is sponsor­
ing the First National Search for 
Applications of Personal Computing to 
Aid the Handicapped. The contest is be­
ing funded jointly by the National 
Science Foundation and Radio Shack. 

The contest addresses the full spec­
trum of physical and mental handicaps, 
including: learning disabilities, visual 
handicaps, hearing, language, neuro­
muscular or neurological disorders, and 
limitations of movement. There are three 
separate categories of competition-stu­
dent, amateur, and professional-with 
both cash and equipment prizes awarded 
in each category. Contestants must be 
residents of the United States. Categories 
of submission include: prototypes, com­
puter programs, and system concepts/ 
ideas. Individual rights remain with the 
contestant. 

We applaud all parties concerned for 
conducting this worthy effort. 

The deadline for submissions is June 
30, 1981. For a descriptive flyer and 
further information, write to:  

Personal Computing to Aid the 
Handicapped 
Johns Hopkins University 
POB 670 
Laurel MD 20810• 

C i rcle 39 on inquiry card. --+ 



Software Packages 
Evergreen Data Systems 
Evergreen Tax Package US1 040 Tax return 

package with selected state schedules $ 1 000 
Computerized Accounting & Tax Service 
Taxman* US 1040 tax return preparation. Con 

handle 29 schedules. $3000 
CMC 
Legal Billing* Allows atlorney to monitor charges 

based on hourly rates, costs, or flat lees. 
All AR functions $2500 

Computer Management Systems 
General Ledger & Payroll* Single disketle based. 

easy to use program. Writes checks. W-2 's and 
9 1 4's. Idea l lor small retailer. $500 

Tek-Aids Industries, Inc. 
OS65U fig-FORTH Hard disk multi-user, chains with 

basic programs. requires OS-65U $250 
fig-FORTH Stand-alone version of the FORTH 

I nterest Group Model .  $ 1 75 
BUS-I Original version. with GL, AR, AP 6 disketles 

with new docs. S 99 
BUS/OMS • Most current version of BUS series. 

Special S 1 50 discount for P O. 's sub miNed with 
original copies of Digital 
Technology BUS-II .  $850 

MEMTEST /2 New edition of popular memory test for 
OSI hardware. 8 "  and 5 " disk. $50 

DCS Software Products 
WP/INT* Interlace between WP-2 and any OMS l i le  

far form letlers $80 
Tra-Sta 
Amway Distributors Package Order entry/inventory 

Package for direct Amway buyer. Main tarns 
commission structure. $995 

BBS 
Data Director* Powertul data base manager. 

Command oriented, very i nteractive. $995 
Tri-Comp 
System Exerciser Self-prompting test routines for 

end user troubleshooti ng. S60 
Farragher and Assoc. 
Med-Bill Srngle doctor client bi l l ing. S995 
Frisch Computer Systems 
Manufacturing Control System* Hard disk based 

Standalone inventory wrth jab costing and 
br l l-of-materials. Extensively field tested. S3500 

DQFLS 
DC Mail * OMS i ntertace for WP6502 form leNers 

Version 1 . 2  S75 
DC Justify rrght-hand copy justification and 

incremental spacing program V 1 . 2  $50 
WP6502 OS65U Version of popular word 

processor. Version I . 2 S 1 00 . Version 1 . 3  S250 
UCSD System Users Society 
USUS Software Exchange Library 6 diskeMe set of 

UCSD Pascal programs. USUS membership. $80 
Abacus Data Systems 
Mailer• Text processor plus key f i le/sort capabi l ity. 

Good moss moiler. $ 1 90 
Payroll *  Thorough package for floppy or hard disk. 

End User Maintenance Service recomm . S495 
General Ledger* Profit center support. journal 

based. floppy or hard disk. S495 
Digital Technology 
BUS-II Manufacturer's original version S 1 50 

*OMS Compatible 

Affiliated Dealers 
Creative Office Systems Indianapolis, Ind. 4624 I 
Small Business Systems. Inc. Geri ng. NE 6934 I 
Kansas Computer Li beral. KS 6790 I 
Custom Systems Development Wichita. KS 672 1 4  
BIP Murphysboro. I L  62966 
Abacus Data Systems Greensburg, PA l 560 I 
Business Computer of Joliet Cresthil l . IL 604 35 
Business Data Systems, Inc.  Boulder. CO 8030 l 
Case Computer Bradley, IL 609 1 5  
Computer Management Systems Mitchell. SO 5730 l 
CSB Houston. TX 77057 
Cybertronics Houston. TX 7 7 084 
Data Buss Grayslake, I L  60038 
Data Services Computer Corp. Denver, CO 80239 
Delta Data Distributors Memphis. TN 38 1 1 8  
Farragher & Assoc. Milwaukee. WI 532 1 3  
Frisch Computer St. Paul, M N  55 1 1 3 
International Automation New Kensington. PA 1 5608 
KMH Galesburg, IL 6 1 4 0  l 
MAP Systems Peoria His . IL 6 1 6 1 4  
Specialized Computer Systems Jackson. M l  49204 
Taxman Salt Lake City, UT 84 1 1 5  
Tek-Aids Industries, Inc. Arlington His . I L  60004 
Tra-Sta Computer Shoppe Pueblo, CO 8 l 005 
TriComp I nc. Denver. CO 802 2 1  
Total Data Systems Ft. Col l ins. CO 80525 
Whitlock International, Inc. Detroit. Ml 482 1 9  

The Ohio Scientific Software Game 
Selecting software for your Ohio 

Scientific computer is a chancy task at 
best. There are few trustworthy ven­
dors with a national reputation. There 
are no consistent quality standards 
and the documentation is 
often cryptic and inaccurate. 
If you are lucky enough 
to find a good 
package, there's 
no guarantee of 
ongoing sup­
port. A wrong 
choice results 
in months of 
wasted time, 
effort, and money. 

With the Software 
Federation, you no longer 
take that risk. The 
Software Federation was 
formed by three of the 
largest Ohio Scientific hard­
ware distributors to select and 
market quality software through 
reputable dealers nationwide. 

DEALERS 
The Software Federation 

solves the dealer's problems by pro­
viding low cost access to high quality 
software with the sort of demonstra­
tion packages, documentation, 
and support that the dealer needs 
to successfully sell machines. 

AUTHORS 
The Software Federation solves 

the independent vendor's problems 

by providing a proprietary method 
of software protection, aggressive 
enforcement of software licenses, a 
strong dealer base, primary support, 
and national advertising. 

END USERS 
The Software Federation 

solves the user's problems by 
providing quality software, 

exceptional documenta­
tion, after-the-sale 

support, and optional 
software maintenance 

services. 
Why risk making 

the wrong choice? 
With the Software 
Federation, everyone 

wins! 
See the dealer in your 

area for a complete turnkey 
demonstration. 

Software Federation Inc. 
44 University Drive 
Arlington Hts . ,  IL  60004 
Phone: 3 1 2/ 259-1355 

c. -� 



A Beginner's 
Guide to Spectral Analysis 

Part 1 :  Tiny Timesharing Music 

We live in two worlds that co-exist 
in space and time; they touch each 
other and interpenetrate at every 
point and at every moment. In fact, 
each world contains the other within 
it. 

One is a world of forms, of colors, 
of sounds; the other is a world of 
complex numbers, of mathematical 
functions. Most people aren't aware 
of this second world, but that doesn't 
make it any less valid as an expres­
sion of reality. It's not hard to peek 
into this "alternate universe": this ar­
ticle and the accompanying programs 
will attempt to aid you in doing so. If 
a student devotes some time to the 
concepts suggested here, he'll find 
himself rewarded with a set of extra­
ordinarily useful tools. Some facts 
which aren't obvious in one world are 
obvious in the other; some tasks 

·which are slow, laborious, and ex­
pensive in the first world become 
quick and cheap in the second. 

My description may sound a bit 
like Oriental mysticism, but it's not! 
This article will try to sketch an in­
troduction to Fourier analysis, one of 
the most powerful developments in 
modern mathematics . It will empha­
size the feel of the subject, not the 
complicated algebraic formalisms. 
No advanced mathematical training 
is required, but it may help to have 
access to a small computer for some 
parts of the discussion. The programs 
that I've written for illustrative pur­
poses are in either BASIC or 6502 
assembly language, and were specifi­
cally designed for the 8 K-byte Com­
modore PET. It should be a fairly 
straightforward process to adapt 
these programs to comparable ma­
chines . 
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Mark Zimmermann 
9410 Woodland Dr 

Silver Spring MD 20910 

The first part of this article will in­
troduce the one-dimensional Fourier 
transform, and emphasize its impor­
tance to music and human perception 
of sound. Included is a "tiny time­
sharing" program that is both edu­
cational and enjoyable . It generates 
simple musical themes using the 
building blocks of intervals, and 
varies these themes via a series of in­
versions . New musical elements are 
introduced pseudo-randomly, so the 
patterns never repeat, and the tone 
quality is also constantly varied. All 
of this uses only about 0.1 % (yes, 

The "tiny timesharing" 
program generates 

simple musical themes 
using only 0. 1 °/oof the 

computer's time. 

one-tenth of one percent ! )  of the com­
puter's time, which allows other pro­
grams to be run simultaneously with 
no noticeable loss of speed. 

In the second part of this article, I 
will outline the simple extension of a 
one-dimensional problem into a two­
dimensional plane. The program that 
illustrates this process uses pictures 
drawn on the PET's video-display 
screen and transforms them by a pro­
cess similar to that of making a holo­
gram with coherent light. 

The references at the end of each 
part should be useful for anyone who 
wants more information on the topics 
encountered. You may also find it 
helpful to consult your neighborhood 
Fourier guru, who has probably 
chosen to be reincarnated as an elec-

trical engineer or radio astronomer. 

The Frequency Domain 
The central idea of Fourier (or spec­

tral) analysis is quite simple . One of 
the best ways to understand it is to 
think about a musical chord, pro­
duced by simultaneously hitting sev­
eral keys on a piano. Suppose you 
play a chord and want to record it­
how can you do that? 

One way to preserve a chord for 
posterity would be to record it on a 
tape deck or (if you collect antiques) 
on a gramophone wax cylinder. In 
either case, the method of recording is 
essentially the same: the sound im­
pulses are translated into magnetic 
field patterns, or into the wiggles of a 
groove, and stored just as your ear/ 
microphone perceives them. If you 
had an oscilloscope, you could dis­
play the sound on a screen and photo­
graph it. 

But there's also a completely dif­
ferent way to save the chord. You can 
draw a musical scale and write down 
the notes that are hit. This scale 
doesn't show the moment-by-mo­
ment variations of air pressure 
against your eardrums; instead, it 
relates something about the frequen­
cy of these pressure waves, and the 
set of frequencies that is being created 
by the vibrating piano strings. 

A recording method that stores a 
sound as a function of time is said to 
work in the time domain. A method 
that breaks a sound up into its con­
stituent frequencies and records the 
amount of each frequency component 
that went into the original sound is 
said to work in the frequency do­
main . 

The usual musical notation for 



INTE�TEC 
Dl\11\ 
SY9"EMS 

64K 
O N LY 

$2995 
32K $2795 

More than an intelligent terminal, the outperforms many other 
systems costing three �o live times as much. Endowed with a hefty amount of 
available software (BASIC. FORTRAN, COBOL), the SuperBrain is ready to 
take on your toughest assignment. You name it! General ledger, Accounts 
Receivable. Payroll, Inventory or Word Processing . . . the SuperBrain handles 
all of them with ease. FEATURES INCLUDE: 

• 2 dual-density minifloppies with 360K bytes of disk storage • A CP/M Disk 
Operating System with a high-powered text editor, assembler and debugger. 

Model QD 
720K Bytes disk storage 
and 64K RAM 

$3895 

SUPER BRAIN HARD DISKS 
10 Megabyte I 

CORVUS 
1 0  megabyte d isk 
and I m i rror 

· avai l a-b le  

-

A complete sell-contained computer system with APPLESOFT floating point 
BASIC in ROM, full ASC I I  keyboard in a light weight molded carrying case. 

Features I nclude: 
• auto-start ROM • Hi-Res graphics and 15 color video output. 
• Expandable to 48K. 

Supertalker . . . . . . . . . . . . $279 Micro modem . . . . . . . . . . .  $379 
Disk . . . . . . . . . . . . 645 Superterm (24 x 80) . . . . . . 395 
Add-on Disk . . 495 Speech lab . 229 
Pascal Card . . . . . . . . . . . .  495 Communication Card . . . .  225 
Business Software . 625 Modem . . . . . . . . . 200 
Monitor . . . . . . . . . . . . . . . 159 Graphics Printer . 595 
Printer Card . . . .  180 Graphics Tablet 795 

,_ t�applam 
IS FINALLY fi ERE 
1 28K 'RAM!! 

CLOSE OUT SPECIALS! 
Llat Special 

Chatsworth Card Reader for TRS-60 . . . . . 750 450 
Axiom 601 . . . . .. . . . . . . . . . . . . . . . . . . .  . . . . . 495 1 95 
Protollne PET to Centronics Interface . . . .  199 49 
Mlcrotronics PET/Ham Interface . . . . . . . . .  1 25 49 

Exidy Sorcerer BK . . . . . . . .. . . . . . . . . . . . . 1 095 349 

TEXAS lnotrumenlo 99/4 $695 Over 1000 software 
(with 13" color Monitor) 
cenrronrco 779•2 5895 tapes, books, disks, 

on display. Come 
in and browse. 

• 80 column by 25 l i ne display 
• 12" CRT 
• New screen ed itor 
• Split screen processing 
• Super fast string hand l ing 
• 15 addit ional bas ic commands 
• Supports relat ive record process ing 

NEW! Model 8032 Model 8096 32K memory 
96K memory 

$ 1 795 Call for price 
NEW 8050 DUAL DISK $1 795 

1 m i l l i o n  bytes on- l ine  storage 
and DOS 2.0 o pe rating system 

NEW 2031 SINGLE DISK $595 

CENTRON ICS SALE YOUR  CHO ICE  O N LY 
779-2 o r  737-3 $895 VR-300 . . . .  . . . . . . . . .  $1 795 

(25cps Letter Quality) 
EPSON MX-80 . . . . . . . . . . . . .  S 645 
Paper Tiger 445 795 
Paper Tiger 460 . . . . . . . . . . . 1 295 

M O N ITORS 
SANYO 1 2·· GREEN . . . . .  . 
B M C  1 2•• GREEN . . .  . 

CENTR O N I CS 700-9 ,...-----;-;-;-==-:-:-'f���---'--'-----­$1 295 List $1 895 
• 60 cps • Up to 1 5·· paper width 
• Tractor Feed • Para l le l Interface 
lor Apple & TRS-80 • 2 channel 
vertical forms! • Top of Form! 

CENTR O N I CS 

737 Paral le l  $895 

Special $2495 
L ist $2755 

• 40 Cps 
• Uses all 1 00 meta l & plastic daisy 
• Automatic b id irectional printing 
• Fewer moving parts 90 Day On Site Warranty 

DEALER I NQU IR IES I NVJTED 
ON  XEROX , CENTRON ICS, 
SUPERBRAI N 

Serial 
$ 1 230 

' • ' ; . t 1 ' ! -�:.:;;-.-----��.:::_: -¥:: :��-t:.=; �,:-. � 

XYMEC H Q  1 000 
with 1 0, 1 2, 15 Pitch & 
Pro p o rt i o n a l  Spacing 

• Z-80 controlled . $2495 
"I :=Jill 
Min. Credit Card Order $75 

. . .  : · . . 

-

TO ORDER CALL (21 2) 687-5000 Mo�!::��1 0-6 Sat. 1 1 -5 

The COMPUTER FACTORY 485 Lexington Ave., New York, NY 1 0011 (46th st. Lobby) 
Foreign order desk - Telex 640055 



notes on a scale doesn't give enough 
information to completely recon­
struct the original chord. Even if each 
piano key produces a pure tone with 
no harmonics or distortions, you 
should still specify more than which 
keys were punched. You must say 
precisely how loud each note in the 
chord was played and the precise time 
that each note began (ie : the ampli­
tude and the phase of each pure note 
in the chord) .  Given that amount of 
data, the original sound can be repro­
duced exactly. The frequency-domain 
method of recording then contains as 
much information as the conven­
tional time-domain recording techni­
que. 

That's really all there is to Fourier 
analysis . There are, of course, precise 
mathematical formulas for transla­
tion from the time to the frequency 
domain, and back. There are also 
modern improvements on these for­
mulas, such as the fast Fourier 
transform, which can do the same job 
in much less time than the old-fash­
ioned method. But the basic ideas re­
main the same: the Fourier transform 
is a technique for changing notation 
from one way to another in order to 

record the same information. 
There are many references (see re­

ferences at the end of this article) 
that explain the mathematics of the 
Fourier transform. I'd like to avoid 
these, and try instead to explain the 
meaning of the transform, and the 
uses to which it can be put. 

Why Transform? 
I have already mentioned the ap­

plication of Fourier analysis to music, 
and I'll return to this topic later. 
There are numerous other uses for the 
transform concept. Almost any 
wave-like phenomenon can show in­
teresting behavior when looked at in 
the frequency domain. Light, when 
spread into a spectrum, reveals infor­
mation about the source that pro­
duced it: that's how astronomers 
determine the composition of distant 
stars. (The word "spectrum" is the 
source of the term "spectral 
analysis.") Radio signals, grouped at 
different frequencies, carry hundreds 
or thousands of simultaneous tele­
phone calls, TV broadcasts, etc. A 
receiver simply performs a partial 
Fourier analysis in order to separate 
one, program from the crowd. Ocean 

FINDING SOLUTIONS 
AND BEING COMPETITIVE 

IS OUR BUSIN ESS. 
Havi ng problems and looking for  a 
computer to help solve them? 
Are you f inding computer dealers 
come in one of two ways? Either 
Full  system s u pport with F u l l  price 
or Take it  or Leave i t  with Low 
price. At Omega we don't bel ieve 
that you should have to make a 
choice. Yes, we're in busi ness to sell  
products but also, to solve you r  
p roblems.  Our prices wi l l  be the 
lowest possible.  O u r  s upport and 

r:JDIOIC! computar Awtnon?Rn Dealer 

prod u ct qual ity wi l l  be second to none. Check out our Mail Order prices in this  
ad (ou r  retail prices wi l l  be h igher) . See i f  you don't agree with our fi rst clai m .  
F o r  o u r  second claim , cal l us w i t h  your data processing needs and problems. 
Better yet , come in and see us. F inding solutions and being competitive is our 
b usiness.  We never forget either of them. 

APPLE I I  "PLUS" 16K 
48K 

s 929.95 
1079.95 Calculators: (52.00 shipping charge) 

Hewlet Packard 
Apple I I  Accessories: HP-85 . . . . CALL HP-41 C . $269.00 
Dtsk II with Controller & 3.3 DOS . . . . .  $535.00 HP-67 . . . $299.00 HP-97 589.00 
Disk II 2nd drive . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.00 HP-34C . . . . . . . 127.00 HP-38C . . . . . . . 127.00 
Graphics Tablet . . .  665.00 Texas Instruments 
Language System with PASCAL . . . . . .  395.00 TI-58C . . . . .  109.00 Tl-59 
Silentype Pnnter w/lnl . . . . . . . . . . . . . . . . . . . . . .  489.00 Cannon 
Integer Firmware Card . . . . . . . . . . . . . . . . 152.00 PlO-D . . . . . . . . . .  80.00 P7-D 
Z-80 Sohcard . . . . . .  259.00 Sharp 

. .  209.00 

. . . . .  80.00 

Videx Videoterm 80 col Card . . . . . . . . . . . . . . . . . .  279.00 6200 . . . . .  98.00 58 1 3  . .  35.00 
Sanyo 1 2"' Green Monitor . 279.00 5 1 00 . .  89.00 5 1 02 . . . . . . . . . . .  80.00 

Mail Order Terms of Sale: Price based on prepaid orders. Visa or Master Charge orders may have service charge added 
to 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 U.P.S. no charge. APO or out of Continental U. S. write or call for 
shipping charges. All prices subject to change and all ofters subject to withdraw! without notice. CA residents add 6% 
sales tax. UME�A MIO�[) OUM�UTE�S 
The Problem Solving Company 
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waves can be resolved into frequency 
components, each traveling with its 
own speed. This approach helps, for 
example, in understanding how tsu­
namis (tidal waves) are created by 
undersea earthquakes and travel 
thousands of miles across the water 
before cresting on a shore. 

Fourier analysis is also applicable 
to things that aren't functions of time. 
In calculating the heat distribution 
within a nuclear reactor core, one 
useful method involves breaking up 
the spatial dependence of the tem­
perature into pieces that vary with 
different spatial frequencies . Similar 
techniques work to explain the shape 
of a soap film over a bent wire loop, 
the electrical field patterns inside a 
microwave cavity resonator, or the 
air density and pressure variations in­
side an organ pipe. (In the latter two 
cases, time dependences also exist as a 

,part · of the problem; the time depen­
dences can be easily solved once the 
spatial Fourier analysis problem is 
understood.)  

In recent years, myriad practical 
applications of spectral analysis have 
been developed, particularly in elec­
trical engineering. If a signal is first 
transformed into the frequency do­
main, it often becomes easy to filter 
out noise and interference. On the 
other hand, by scrambling frequency 
components you can make a voice 
incomprehens ib le  ( u n l e s s  the 
scrambling pattern is  known) and 
a l low re la t ive ly  secure com­
munications over a channel that is 
not secure . Quite often, it's most effi­
cient to manipulate a signal by trans­
forming it into the frequency domain, 
working it over, and then trans­
forming back; the cost of trans­
forming is more than repaid by the 
speed and convenience of many oper­
ations when applied to the frequency 
components of a function. 

In the field of computing, Fourier 
analysis concepts have proved to be 
extremely helpful. The invention of 
faster algorithms as an aid in multi­
plying large numbers got its start 
from fast Fourier transform theo­
rems. The spectral test for random 
number generators, one of the most 
powerful tests known for detecting 
non-random biases, is a Fourier 
technique. Even before electronic 
computers existed, mechanical "cal­
culating engines" were built to do 
Fourier analysis because of the impor­
tance of the subject. 

Circle 41 on inquiry card. --+ 





1 0  DAY FR E E  ,ET U R M  
NEC THE FIRST NAME IN LETTER 
QUAIJTY PRINTERS. 

ANNADEX NEW trom Apple for the Apple · 
lL 

CompuMart oilers beautiful prtnt 
quality with NEC Spinwriter ter· 
minals. Both KSR and RO versions 
give unsurpassed hard copy out· 

132 Col. Printer High quantity at a 
super price. Dot Matrix. sertal par· 
allel & current loop standard. 180 
c.p.s. Bi-Direction. $1650. 

Dos 3.3 Convert disks to 16 sedor 
format tor 23% more storage and 
taster access $60. 

APPLE SOITWARE FROM APPLE 
put. CALL 

We carry the complete Apple Plot. The perfect graphic 
inventory of Apple computers. complement for Visicalc. $70 
peripherals, and software. CALL! Dow Jones News & Quotes $95 Our Best Selling Apple System. Adventure (Uses 48K) $35 

CENTRONICS PRINTERS Save over $250 on our most pop- DOS Tool Kit $75 
ular Apple System System Apple Fortran $200 The incredible Model 737. The includes a 48K Apple 11. Apple Tax Planner $120 closest thing to letter quality prtnt Disk D053.3. & Controller. and a FROM PERSONAL software tor under $1,000. Sup R Mod RF Modulator. Visicalc 737·1 (Parallel Interlace) - $899. List, $2070. Desk Top Plan 

$149 
$99 

/ CompuMart Sale Price, $1795. NEW FROM MUSE 
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ok THE IDS 445 PRINTER CompuMart has delivered more Miscellaneous App�e n Prtced lower than the 440 Commodore computers in the 

$39.95 
$99.00 

$49.95 

and equipped with a better Omni Printers U.S. than any other dealer. Call Accessories, 
prtnt head Advanced tech· from Texas us now tor low prices and spe- Easy Writer (80 coL need a 
nology strikes I Instruments cia! deals. Videx) 
IDS 445 w/Graphics Capabilities The 810 - List $1895. SALE! $1795. NEW FOR PET, Easy Mover 

$249 
$49 
$69 $894. The 820 (Ro) Package - Visicalc (Need 32K & a disk Easy Mailer 

IDS 445 w/o Graphics Capabili· Includes machine-mounted drive) $199. 
ties $795. paper tray and cable. A com· Word Pro L NEW1 IDS 560 132 Column piessed prtnt option and device $29.95 _ Word 
Graphics Printer $1695. forms control are standard tea· Pro 2. $99.95 
The IDS 460 $1295. lures. $2,155. - Word Pro 3. 
Features include, Correspon· The 820 (KSR) Package - $199.95 -
dence quality prtnting, high· Includes full ASCll Keyboard plus Word Pro 4, ! W'Uillf'W'b a . resclution graphics capability. all of the features on the RO $299.95. 
programmable prtnt justification. $2395. 

Dysan Diskettes - Single side. 
Single density. Hard or Soft Sector 
$5. ea. 
Memorex 340l's - 5 '1• discs 
$3.25 with hub ring tor Apple 
$3.50. 

Memory Integrated Circuits -
Call tor qty. discounts when 
ordering over 50 units. 
Motorola 4116 (200 Nanosecond 
Plastic) $4.50 ea. 
Fairchild 2114 (Standard Power. 
Plastic) $4.50 ea. 

COMPUMART stocks the com· 
plete line of MATROX PRODUCTS. 
Call tor specs. 

COMPUMART now oilers the 
ENTIRE DEC LSI-ll PRODUCT LINE. 
Call tor prices & delivery. 

NOVATION CAT
tm 

ACOUSTIC MODEM 
Answer Originate. 300 Baud Bell 
108. Low Profile Design. $179.00 
NEWl D-CAT 
Direct Coupler from Novation 
$199. 

EXIDY SUPER SALE! 
We want to clean out our inven· 
tory of Exidy computers. To do 
this we've priced our Exidy 
equipment so low you'll have to 
call us tor prices. 
New from VIDEX! - Video Term 
80 Col. X 24 line, 7 X 9 Matrtx plug 
in compatible board tor the 
Apple II. Price $325 without 
graphics EPROM With graphics 
EPROM $350. 
S.S.M Serial & Parallel Apple 
Interface $225 
ABTs Numeric Key Plan $ll0 
California Microcomputer 1------------------�----------------------� Keyboard $195 

EXCLUSIVE from CompuMart! 
Special Offer. Zenith Color 
Video Monitor for $379! 
NEW FROM SANYO - Four Great 
Monitors at Low CompuMart 
Prtces. San yo's new line of CRT 
data display monitors are 
designed tor the display of 
alphanumertc or graphic data. 
9 "  Sanyo Monitor $169. l2 "  San yo Monitor $289. l2 "  San yo Monitor with green 
screen $299. 
13" San yo Color Display Monitor 
$495. . $355.00 

. . . .  $45.00 

SEND FOR OUR 
FREE CATALOG 

NEW1 The PMC-80, The new 
computer that's scftware com· 
patible with the TRS-80. Level l! 
l6K at $645. 
ACCESSORiES FOR PMC - 80 
EXP-100 S·lOO Bus Expander 
Disk Printer, RS232 l/0 $410. 
S-32K S·lOO Bus 32K RAM Board 
tor EXP-100 $295. 
CAB-40 Cable l2 "  long ribbon 
cable 
lm EXP l00li:8Et\ "' 

HARDWARE ACCESSORIES FOR 
APPLE 
Silentype Printer w/x face $595. 
Super Sound Generator (mono) 
$159 (stereo) $259 
light Pen $249 
X-10 Controller (plugs into pad· 
dle port) $49 

Mountain Computer - Expan· 
sion acces.scries tor your Apple 
Introl - 10 System $289 
Super Talker $299 
The Music System $545 
ROM plus board w/Keyboard 
filter $199 
Clock Calendar $280 
16 Channel A to D Converter 
$350 
Apple Expansion Chassis $650 
ROM Wrtter $175 

Compumart's exclusive ATARI 
SPEClALS 
A TAR! 800 Perscnal Computer 
System - Comes with 800 oper· 
ators Manual l6K Rany Mem· 
ory module. !Ok ROM 
Operating System 
Power Supply, TV 
Switch Box $950. 

PERIPHERALS 
Atart 410 Program Recorder 

(FREE w/purchase of Atart 
800) $89.95 
Atart 810 Disk Drtve 

($100 oil with purchase) 
$699.95 

NEW Dual Disk double density 
$1499.95 

825 Printer (Centronics 737) 
$995.00 

RS232 Interlace w/Cable 
$249.95 

NEWl light Pens $74.95 NEW1 Visicale tor Atart 
$199.00 

)1\. ATARI" 

IMPORTANT ORDERING INFORMATION All orders must include 4% 
shippj!}g and handling. Mass. residents add 5% sales tax. Michigan 
residents 4% for sales tax. Phones open from 8:30 a.m. to 7:00 p.m., 
Mon-Frt: l l :OO a.m. to 4:00 p.m. Sat. P.O.'s accepted from Dun & 
Bradstreet rated companies -shipment contingent upon receipt of 

signed purchase order. Sale Rrices valid for month of magazine 
date only -all plices subject to change without notice. Our Ann 
Arbor retail store is open l l :OO a.m. to 7:00 p.m. Tues.-Fri .. 10:00 a.m. 
to 5:00 p.m. Saturdays. Stop by and visit. 



CompuMart's Microflex 65 Sys­
tem lor your AIM Includes. 
Adapter Butler Module w/4-slot 
module stack 8K RAM module. 16K PROM/ROM module. Asyn­
chronous communications Inter· 
lace. and Power Supply $1,299 
Call or writer lor our complete 
Microllex 65 brochure 

HP-85 

ROcK1WEI:.L AIM 65 
Our AIM system includes. 4K AIM 
with BASIC interpretor assembler. 
Power Supply, Cassette recorder & Enclosure $799. 
4K AIM-65 $499. 
PL65 High Level Language $125. 
Paper tor the AIM (roll) $2.50 
Rockwell's 4-slot 
Motherboard (sale) $175. 

Hewlett-Packard's Personal Com- drawer. Overhead Transparency 
puler tor Industry. This extremely Kit); Supplies. (Plotter Pens. Tape 
portable computer features Cartridges), Interlace Modules 
extended BASIC to solve your (HP·IB Interlace. HP-IB Intercon· 
problems quickly and etticiently nect Cables. Serial (RS·232C) 
along with an advanced Interlace Module). 
graphics system to enhance We can get your every HP 
communication peripheral made tor the HP-85. HP-85 ACCESSORIES CALL FOR COMPLETE DETAILS 8c 
We carry HP. Peripherals (Disk SPECS. h Drives to Graphics Plotters) T e Enhancements. (BASIC Training. 
General Statistics. Financial Deci· sion Math. Unear Programming 

L.-

$9
_

5
_ea.

_
),_

HP
_·_8

5
_

A
_

c
_

c
_
esso

_
n
_·

e
_s. __ ......__ H p • 85 (Enhancement ROMs. ROM 

1 I '1 1 f f f J : t I J I' , ... , . . . , . .,--rl 

Quality, Venatility, 
Portability 

CompuMart has been serving the 
computer needs of industry since 1971. 

We stock. tor immediate shipment only 
those products trom the tin est micro-computer 
manufacturers. 

Call us tor more information on products. 
product configuration and service. Our 
phones are open Monday thru Friday, 8:30 
a.m.to 7:00 p.m. and Saturday ll:OO a.m. to 
4:00 p.m. 

And any product except software, can 
We have a statt of 

.
highly knowledgeable 

be returned within 10 days for a full refund -� sales people wmtmg to hear from you, 

even if you just change your mind. ���- and to help. 

We also honor all manufacturers' .'It Because service is what we're 

warranties. Our expert technicians will il' all about. 

service any product we sell that cannot . 

be better. or faster, serviced by the man-
· 

ufacturer's local service center. 

800·343·5504 

Circle 42 on inquiry card. 

In Mass. Call 617-49l-2700 

65 BENT STREET. DEPT 000, P.O. BOX 568 
CAMBRIDGE, MA 02 139 



Listing 1: RMS Spectrum Plot for the Commodore PET. This program calculates and 
displays on the screen the Fourier components produced by a given bit pattern in the 
PET's shift register. The data is "played" with some extra hardware, as detailed in figure 
1 .  

1 REM N -BIT POWER SPECTRUM ANALYZER, COPYRIGHT 1979 MARK ZIMMERMANN 
10 INPUT "NUMBER OF BITS"; NB:  INPUT "HIGHEST HARMONIC"; HH 
30 NM = NB - 1 :  DIM S(NM), C(NM), F(NM), TS(NM,NM), TC(NM,NM) 
40 FOR I = O  TO NM: X = 2*11'*I/NB: S(I) = SIN(X)hr: C(I) = COS(X)/11': NEXT I 
50 INPUT "NOTE ( l  TO 255)"; NT: POKE 59467, 16:  POKE 59464,NT 
60 FOR I = O TO NM: FOR J = O  TO NM: X = I*J: Y = X + I :  X = X - NB *INT(X/NB): 

Y = Y  - NB*INT(Y/NB) 
70 TS(I,J) = S(Y) - S(X): TC(I,J) = C(X) - C(Y): NEXT J: NEXT I 
80 REM SET UP MATRICES TO ALLOW SPEEDY INTEGRATIONS LATER 

1 00 INPUT "TONE QUALITY"; D: IF D < 256 THEN POKE 59466,0 
1 10 DD = D: REM MAKE BINARY REPRESENTATION OF D IN LINE 1 20 
1 20 FOR I = NM TO 0 STEP - 1 : F(I) = DD - 2*INT(DD/2): DD = INT(DD/2):  NEXT I 
1 30 PRINT "[cls]";D;" = "; :  FOR I = O  TO NM: PRINT F(I) ; :  NEXT I: PRINT 
1 50 FOR K =  1 TO HH: X = K - NB*INT(K/NB): C = O:S = O  
160 FOR J = O  TO NM: C = C + TS(X,J)*F(J): S = S + TC(X,J)*F(J): NEXT J 
1 70 C = C/K: S = S/K: A = SQR(C*C + S*S) 
180 PRINT "[home]"; :  FOR I = 1  TO 0 STEP - 0.05: IF A >  I THEN PRINT TAB(3*K); " +  "; 
190 PRINT: NEXT I 
200 NEXT K: FOR I =  1 TO HH: PRINT TAB(3*I - 1 ) ;I ; :  IF I > 8  THEN PRINT "[cl]"; 
2 1 0  NEXT I :  PRINT 
220 GOTO 100 

::: . , ="'." ( P I N  N )  

+ 5 V  

I I c(] 8 .0.  SPE A K E R  

2 7  

2 .2 K 
C B 2  2 N 2 2 2 2  

Figure 1 :  Circuits to adapt the PET to a common audio amplifier (top), or to produce 
an audio output directly (bottom). 

Music and the Fourier Transform 
Unlike the other senses, the ear 

seems to work naturally in the fre­
quency domain. Physiologically this 
may result from the structure of the 
cochlea in the inner ear; sounds of 
different frequencies stimulate dif­
ferent spatially separated areas (so 
that the motion of the eardrum is 
Fourier transformed! ) .  It is both in­
teresting and educational to experi­
ment with sounds of various frequen­
cy spectra . A microcomputer can be a 
great aid to this kind of experimenta­
tion, since it can reliably generate 
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precise, easily modified waveforms, 
as well as perform the mathematical 
work required to calculate the spec­
trum of any particular wave. Both the 
pitch and the tone quality are vari­
able. 

The program RMS Spectrum Plot 
(see listing 1) was designed for just 
this kind of experiment. The mathe­
matical parts can be run on any com­
puter that understands BASIC; on the 
PET, the spectrum is graphically plot­
ted on the video display, but a nu­
merical output would be an accept­
able alternative . This program also 

makes use of the recirculating shift­
register in the MOS Technology 6522 
VIA (Versatile Interface Adapter) in­
tegrated circuit in the PET. The VIA 
has an output to pin CB2 of the PET's 
port edge connector. Any trivial am­
plification circuit (see figure 1) can be 
used to amplify and isolate this out­
put to give an audible tone. Many 
other microcomputers have similar 
tone-generation capabilities; other­
wise, a separate waveform generator 
may be used to study the sounds that 
are being Fourier analyzed. 

RMS Spectrum Plot performs a 
straightforward N-bit power-spec­
trum analysis .  For use on the PET and 
most other microcomputers N=B is 
the case of interest, but there is no 
harm in making a more general pro­
gram and allowing for an arbitrary 
N. (Note that for N not equal to 8, th� 
tones produced by the PET's shift 
register are not the same as the tones 
being analyzed by the program. Also 
note that for N greater than 16, PET 
BASIC .w ill not correctly handle the 
array look-up operations for arrays 
TS and TC, which would need to 
have more than 256 elements. )  I 
won't go into the mathematical oper­
ations that are being performed in the 
course of the spectral analysis: some 
of the references cited later do that in 
great detail. Instead, 111 try to explain 
the results, the physics and the physi­
ology that the program helps explore. 

Earlier I mentioned that in order to 
describe a sound completely in the 
frequency domain, you must provide 
more than just the list of frequencies 
that went into the original sound. A 
complete specification also requires 
the amplitude of each frequency com­
ponent and its phase. By phase, I 
mean a measure of where a sinusoidal 
signal is in its cycle of 0 o to 360 o at 
some moment of time. (For example, 
the functions sin(t) and cos(t) look 
very similar, but one is 90 ° out-of­
phase with the other. )  Two sounds 
with the same set of component fre­
quencies and the same amplitude can 
look completely different when dis­
played on an oscilloscope, and they 
make completely different wiggles in 
a phonograph groove (see figure 2) .  

So,  phase information is  crucial for 
the accurate reconstruction of the 
original sound. High-fidelity am­
plifier and speaker advertising em­
phasize this-you must spend lav­
ishly in order to get really good, 
precise sound reproduction. Or must 
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Maxell offers a way to stay ahead. 
A Maxell 5%" Mini-Disk wil l consistently let you maxi­
mize the capabi l ity of your system today. And as your 
involvement with it g rows, tomorrow as wel l .  Maxel l 
Mini-Disks are al l  made with the same exacting 1 00% 
certification and critical dependabi l ity of the Maxel l 8" 
Floppy Disk. So you know your 5%" Maxell Mini-Disks 
meet or exceed the same ISO and Shugart specifica­
tions industry requires. 

There are double density Maxel l  single and double­
sided 5%" Mini-Disks for soft and hard sector systems. 
And 8" Maxel l  Floppy Disks for every d isk drive config­
uration. See your computer supply dealer or write to us 
for more information. If you are a computer products 
dealer, write for the g rowing opportunit ies Maxe l l  
Business Products Division offers you with our 8 "  Floppy 
and 5%" Mini-Disks. 

maxell® 
BUSINESS PRODUCTS DMSION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive. Moonachie. N.J. 07074 Tel :  201 -440-8020 



f(t) sin(t) + _!_ sin(3t) + _!_ sin(5t) + _!_ sin(7t) + _!_ sin(9t) 
3 5 7 9 

f(t) sin(t) + _!_ sin(3t) 
3 

_!_ sin(5t) + _!_ cos (7t) - _!_ sin(9t) 
5 7 9 

Figure 2: Different sounds that are composed of the same frequencies. These wave­
shapes are made up of the same component frequencies, but with a variation in phase 
between them. 

you? The program in listing 1 allows 
you to see the difference that phase 
information makes in perceived tone 
quality. In my experiments, I've 
found it to make no difference what­
soever. This agrees with most of the 
unbiased technical references I've 
read on the subject. The human ear is 
a marvelous Fourier analyzer as far as 
separating sounds into their compo­
nent frequencies, but the ear seems to 
throw away almost all data about the 
phase of the sounds. (Perhaps some 
phase information helps to determine 
whether sounds are coming from the 
left, right, or in front of a listener, but 
that too is unclear. )  

Even without phase information, 
sounds of the same fundamental fre­
quency produced by RMS Spectrum 
Plot can reveal an interesting variety 
of textures as their bit patterns are 
changed. The program allows the 
user to set the shift register shift rate 
by choosing the value of the variable 
NT, between 1 and 255 . The fun­
damental frequency of the output is 
then determined by the simple for­
mula: 
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frequency = (62,500 Hz)/(NT +2) 

For example, NT = 140 closely ap­
proximates the standard frequency of 
440 Hz, the note A above middle C .  

Once the frequency of the note is 
chosen, RMS Spectrum Plot allows 
you to hear what an arbitrary bit pat­
tern (waveform) sounds like, while 
the machine does a spectral analysis 
of the pattern and displays the 
results. These notes are composed of 
a fundamental frequency component, 
called f, plus varying amounts of 
sound energy at frequencies 2f, 3f, 
4f, . . .  -the harmonics of the fun­
damental tone. After line 170 is ex­
ecuted, for each frequency K X f, the 
variables C and S contain the amount 
of the Kth harmonic of the signal 
which looks like a cosine (in C) or like 
a sine (in S).  A = SQR(C X C + S X S) 
is the amplitude of the Kth harmonic 
(the thing that the ear is sensitive to); 
it is this amplitude A which is plotted 
on the screen (see photos 1a, 1b and 
1c for examples) .  

The best thing to  do now is  to  stop 
reading and to experiment a bit with 

·���i���;�9BsLD 
The program made famous on national T.V.! 
by Paul Lutus 

APPLE WORLD turns your Apple into a sophisticated 
graphics system capable of creating animated 
three·dfmensional color images, prQ!ec.t 1ng them in 
true perspective on the screen, rOtate them. move 
them doser. further away, and many other exciting and 
imaginative things. 

Draws objects with 65.000 points per side . • A powerful screen-oriented text editor is included to 
facilitate image fomation. This program_ wt=�s n'!r:ently 
featured on Tom Snyder's Pnme Time Saturday TV 
Show and is now available for sale. � APPLE WORLD'S powerful editor is so easy to use that � children will love it. Youcan now "sketch"your dream 
house, boat, car, or fantasy empire. Then view it as it 
would be seen from 10,000 feet, or you can

,...
ZOOM in 

until the screen is filled with a
·
dooiknob. You could 

then go inside and move from room to room 
examining furniture placement as your screen rotates 
within the room. Images or specific parts of images 
can easily be saved to disk or printer. � Does all this sound like science fiction? � You won't thinkso afteryou have visited Apple World. 

INTRODUCTORY PRICE $59.95 � 36 page manual included � For 48K Apple II or Plus with Disk 

�3-D � �-H�E�E�LgM���Et1}c£� � t>)" Paul Lutus 

Watch colorful butterflys, birds, fly across your Apple 
or Atari screen with true 3 dimensional perspective. 
Have rocket ships fly out at you in this incredible high 
speed graphics package. 3-0 SUPERGRAPHICS'� is 
a 6502 mach inA language program that will • interface to your sasic or machine language 
programs or games -using simple "DOS-Hke" commands. 

Features include: 
• Simple image entry through editor 
• Objects up to 256 points per side 
• Uses all hi-res colors 
• Allows mixed colored text & graphics 

for promots and captions 
• Translates on 3 axes 

• 21 different commands 
• • Individual axis scales 

• Rotate object 1 .4o to 360° 
increments at machine speeds 

� FOR 48K APPLE II OR PLUS WITH � D ISK II $39.95 FOR DISK 
FOR ATARI 800 WITH 40K MEMORY 
(DISK OPTIONAL) 
$39.95 FOR TAPE 

OTHER SOFTWARE 

APPLE COMPUTERS 

Super Space Wars . . . . .  S 9.95 

States & Capitals . 9.95 

Moving Point 
Average 19.95 

Stock Options . . . . . . . , 24.95 

Finance . . . . . . . . . .  1 2.95 
Bonds . 12.95 

COMMODORE PET 

Stock Options . . . 24.95 

Finance 12.95 

Bonds . 12.95 

Stock Analyzer . . . . . . .  22.95 

Mortgage . . . 14.95 

Space Intruders ("Best 
Game of 1979") . . 

Jury/Hostage . .  
Kentucky Derby/ 
Roulette . . . . .  

Alien 1.0./Tank . 
Tunnelvision/Maze 

! 9.95 

9.95 

9.95 

9.95 

Chase . . . . . . . . .  14.95 

Submarine Attack , 9.95 

Battle of Midway 7.95 

Laser Tank Battle . .  9.95 
Swarm . 1 4.95 

Baseball . 9.95 \ Super Startrek . . .  !4.95 � PET Music Box . . . . . 29.95 



A TTENTION APPLE & PET O WNERS 

MARCH 10, 1981 
wi l l  mark the beg inn i ng of a new era in  M icrocom puter Software. A Relational 
Database Management System and an I ntel l igent Account ing System wi l l  then 
be avai lable for Apple and PET users. 

Request 
Relational Query System for Management 
• Most powerful database scheme knoWn 
• First TRUE relational database management system (ALL records 

are cross-indexed to ALL other records!) 
• Multikeyed random access (No sorts ever) 
• Sophisticated screen formatting & data entry (Like on IBM 32701) 
• Full report writer 
• Extensive search capabilities 
• Automatic data compression lor increased disk capacity 
• Records up to 4K in length 
• Interfaces to Visicalc'•, The Source'", and word processors 
• Much more! 

Thinker 
Accounting Software that thinks for itself. 

E-ASY TO USE-
Fully Integrated Accounting System 
The THIN KER'• consists of 7 comprehensive Interactive modules, 
with all transactions applied immediately and the results are 
instantaneously accessible. They are: 
• ACCOUNTS RECEIVABLE • ACCOUNTS PAYABLE • SALES 
ORDER ENTRY • PURCHASE ORDER ENTRY • INVENTORY 
CONTROL • GENERAL LEDGER • MAILING LIST 

FLEXIBILITY-
S-oftware That Grows With Your Business 
The THINKER'• utilizes the DYNAFILE'• Multi· Keyed Fil Allocation 
Scheme which dynamically manages file length and records to meet 
the businessman's needs and will automatically extend itself to work 
on hard disks without any program modification. No disk space is 
wasted because the system automatically recaptures space when 
records aredeleted. OYNAFILE'• utilizes a sophisticated indexing 
scheme, allowing direct access to any record. Machine language 
programming insures DYNAFILE'• speed, reliability, and integrity . 

SUPER KRAM 

\ 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Now With M ulti-Key Capabil i ties For Apple & Pet by Ken a.,.n."" • 
Since KRAM™ was introduced i n  1 979 it has fast become known as the q u ickest � and most powerfu l  access method for serious Apple and Pet users. Now, after � hu ndreds of requests we have added MU LTI-KEY, MU LTI- I N DEX,  funct ions,  
as wel l  as increas ing p rocessi ng speed . � 

-------------------------------- � 
IBM/370 users have VSAM (Virtual Storage Access Method) to 
provide last, flexible keyed-access to their data. Now SUPER KRAM 
(Keyed Random Access Method), from United Software of America, 
gives Apple and Pet users the same flexibility, substantially 
increasing the processing power of the Apple and Pet. 

Until SUPER KRAM the only "random access" capability in the 
Apple and Pet consisted of a crude form of "relative record" 
processing. While this is usable for very simple applications, it falls 
far short of the needs of today's business and analytical 
appl ications. Using SUPER KRAM records may be processed by 
any one of multiple "Key" values, which may consist of any kind of 
data: numbers, letters. special characters, etc. Even Apples's long­
awaited DOS 3.3 doesn't have anything like lhis1! 

KRAM'" 2.0 Only $99.95 

SUPER KRAM'" Only $175 

KRAM'" 2.0 Regular Features 
• Written in 6502 machine code 

Basic compatible 
• Creale/Open a dataset 
• Put record by key 
• Add & delete records by key 
• Get any record by Full/Partial key 
• Access by any key in as lillie as .2 sec. (.1 sec. with Corvus disk) 
• Supports multiple disks 
• Read next or previous record 
• Dynamic space allocation 
• Dynamic space reclamation 
• Dynamic index compression 
• Files never need reorganizalion 
• Compatible with language systems 

SUPER KRAM'S'" Added Features 
• MULTI KEY SUPPORT - Allowing simultaneous access to a 

KRAM file by more than one key field. 
• HI-SPEED READ - This feature allows increased 110 speed up to 

60% faster during processing of SUPER KRAM read next, read 
previous, put and delete requests. 

• IMPROVED INDEX ARCHITECTURE - Allowing faster index 
searchers and more efficient disk space utilization. 

• INTEGRATED BASIC COMMANDS - Allowing SUPER KRAM"" 
commands to be coded in-line with Basic, providing easier usage 
of KRAM than ever before. 

• USER-SPECIFIABLE BUFFER POOL - Allowing the user to 
specify how many KAAM flies are allowed open at one time; will 
support any number of KRAM files. 

• LOGICAL RECORDS (KEYS MAY BE NON-UNIQUE)- Records 
added to the KRAM flies are immediately accessible by any of the 
defined keys for the file (Automatic Upgrade). 

• KRAM 2.0 files are totally compatible with SUPER KRAM 

• 
• 
• 
• 

--------------------------------· 
UNITED 
S O FTWARE 
OF 

750 3RD A venue, A MERICA 
New York N Y  1 00 1 7  
(212) 682-0347 Telex 640055 

Look for the RED- WHI TE-BLUE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3. 00 shipping to: 

DEALER INQUIRIES INVITED 
KRAM is a trade mark of United Software of America. 

• 
• 
• 



Photo 1: Sample runs of RMS Spectrum Plot. The program "plays" an arbitrary bit pattern while displaying a power-spectral 
analysis of the sound. 

the program. Try to discover which 
bit patterns are indistinguishable to 
the ear; see which ones you like best. 
(My favorite is 00101101, which has 
no even harmonics and sounds rather 
like a clarinet . )  

Distinctive Voices 
The bit patterns that produce 

distinct frequency spectra are the 
basic building blocks for generating 
shift-register-type music . You can 
certainly find all seventeen different 
8-bit voices by trial and error or long 
and tedious searching, but such an 
approach becomes much more dif­
ficult as the number of bits increases. 
In any case, there is a better way to 
find the set of interesting bit patterns: 
use a computer! The program Music 
Generator (listing 2) uses a technique 
that is simple, yet interesting, and ap­
plicable to many other problems. 

In setting up the problem of finding 
all distinct voices, the first thing is to 
determine how two bit patterns can 
be "equivalent ."  (This is involved 
with the mathematical concept of a 
group, and is actually a good intro­
duction to that subject . )  First, it is ob­
vious that patterns like 00000001 and 
00001000 and 10000000 are all equiv­
alent since they look the same (a 
single 1 and seven Os) once they've 
started cycling around in the shift 
register. Similarly, 00101101 and 
10100101 are equivalent :  the second 
pattern results from applying five 
rotate-left operations to the first. We 
can call the operation which takes the 
leftmost bit of a bit pattern and 
moves it to the right end ROL for 
rotate-left. Any patterns which can 
be converted into each other by a 
series of ROL operations are equiva­
lent. 
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But there are other ways in which 
two bit patterns can be equivalent.  
Consider the patterns 11111101 and 
00000010. If you graph these pat­
terns, you can see that the waveforms 
to which they correspond are exactly 
the same, except for a shift of the 
zero-voltage level and a change of po­
larity. The power spectra of these 
patterns are also the same, except for 
the zero-frequency component which 
the ear can't hear and which isn't 
plotted by RMS Spectrum Plot . (The 
zero-frequency component is just the 
average of the bits, eg: 7 I 8 for the pat-

tern 11111101. )  Since these patterns 
are the same as far as the ear is con­
cerned, they should also be called 
equivalent .  In binary arithmetic, the 
relation between these patterns is that 
each is the 1's complement of the 
other: all 1s are changed to Os, and 
vice "versa. Since the 1's complement 
of a binary number I is just 
11111111-I (if I has 8 bits), it's easy to 
program in BASIC.  We can call this 
operation INV for inverse, and add it 
to the list of operations that trans­
form bit patterns into other, equiva­
lent patterns. 

Listing 2: Music Generator for the PET. When used to generate music waveforms, this 
program will produce audibly distinct tones based on 8-bit patterns in the PET's shift 
register. Qualities are constantly modified through the application of symmetry opera-
tions (inversion, rotation, etc) to produce interesting variations. 

· 

10 REM BIT PATTERN GENERATOR (C) 1979 MARK ZIMMERMANN 
20 DIM V%(7):  REM ARRAY FOR BIT PATTERN DISPLAY 

1 00 FOR I =  1 TO 127 STEP 2: REM TRY ALL POSSIBILITIES THAT DO NOT OBVIOUSLY 
FAIL 

200 Z = I: FOR K =  1 TO 7: GOSUB 5000: REM ROTATE BITS OF Z LEFT 
220 IF Z < I  GOTO 1 000: REM REDUCED TO A PREVIOUS CASE IF Z < I  
240 NEXT K:  REM PASSED FIRST TEST I F  REACH HERE 
300 X = 255 - I :  REM INVERT BIT PATTERN ( l 's COMPLEMENT)-X > I  SINCE LOOP WAS 

1 TO 1 27 
320 Z = X: FOR K =  1 TO 7: GOSUB 5000: REM ROTATE BITS 
340 IF Z < I  GOTO 1000: REM REDUCED TO PREVIOUS CASE . . .  
360 NEXT K :  REM IF HERE, PASSED SECOND TEST 
400 GOSUB 6000: REM REVERSE BIT ORDER OF I, RESULT RETURNED IN X 
500 IF X < I  GOTO 1 000: REM FAILED AGAIN 
600 Z = X: FOR K =  1 TO 7: GOSUB 5000: IF Z < I  GOTO 1 000 
620 NEXT K 
660 Z = 255 - X: FOR K = 1 TO 7: GO SUB 5000: IF Z< I GOTO 1 000 
680 NEXT K: REM IF HERE, A SUCCESS ! ! ! ! !  
BOO X = I :  FOR K = O  TO 7 :  Vo/o(K) = X - 2*INT(X/2): X = INT(X/2): NEXT K :  REM 

GENERATE BITS 
900 PRINT I;TAB( JO) ; :  FOR K = 7  TO 0 STEP - 1 : PRINT Vo/o(K); : NEXT K: PRINT 

1 000 NEXT I 
2000 GOTO 9999 
5000 REM ROTATE BITS OF Z LEFT 
5020 Z = 2*Z: IF Z > 255 THEN Z = Z - 255 
5040 RETURN 
6000 Y = I :  X = O: FOR K = O  TO 7: X = 2*X:  IF Y< > 2* INT(Y/2) THEN X = X +  1 
6020 Y = INT(Y/2): NEXT K: RETURN : REM RETURN WITH X THE REVERSED VERSION OF 

I 
9999 END 



In this age of runaway inflation . .  � 

Look what $795 * will buy 

The ideal input device for the small 
system user. 

Available with stylus or optional cursor. 

� y 
- , 

- I 

Avai lable with optional d isp lay. 

·u .s .  Suggested retail price 

The HIP AD™ digitizer 
Inexpensive input to your computer 

The H I  PAD™ d ig i t izer can be used for both convert ing graphic i nformation into 
d ig i ta l  values and as a menu. Ut i l iz ing e i ther  the stylus o r  the optional cu rsor, the 
operator can input g raphic data into the computer by locat ing  ind ividual points on 
the d i gt izers 1 1 "  x 1 1 "  (28cm x 28cm) active area. I n  the "stream mode" a cont in· 
uance of p lacements of coordinate pairs m ay be in put .  

Not a k i t ,  the H I  PAD™ comes complete w i th  both RS-232C and parallel i n terfaces 
and has its own bui l t - in  power source. The or ig in  is completely relocatable so coor­
d inates may be positive or negative for a true reference value and oversized mater­
ial m ay be i n put by simply resett ing  t h e  orig in .  

Accu rate positional i nformation, free form sketches, 
even keyboard simulation 

Al l  can be entered using the m u l t i-faceted H I PAD™ d i g it izer. I t s  capab i l i t ies and 
low pr ice make the UL l i sted H I  PAD™ a nat u ra l  select ion over keyboard entry, i nac­
cu rate joysticks, or expensive approx imat ing l i gh t  pens.  I t 's perfect for inputt ing 
i sometric d rawi ngs,  schemat ics,  X-rays, a rc h itectu ra l  d rawings, business g raphs, 
and many other forms of graphic i nformation, as wel l  as creat ing you r own graphics. 

Use it with Apple I I™ , TRS-80 Level II TM , P ET TM or other 
popular computers 

The H I PAD's™ b u i l t - in RS-232C and para l le l  8 bit  i nterfaces make it a l l  
possi ble. (For Apple I I  order DT-1 1 A ,  f o r  TRS-80 o r  PET o rder  DT-1 1) .  
Furthermore, you get Eng l i sh  or metr ic sca l i ng ,  data format (B inary/BCD/ASCI I), 
selectable baud rates, and resolut ion of e i ther  .005 " or .01 " .  

For complete information contact Houston Instrument, One Houston Square, Austin, Texas 78753. 
(5 12)837-2820. For rush literature requests, outside Texas call toll free 1 -800-531 -5205. For technical 
information ask for operator 115. In Europe contact Houston Instrument, Rochesterlaan 6, 8240 Gistel, 
Belgium. Telephone 05912 7-74-45. 

TM HI PAD is a trademark of Houston Instrument 
TRS-80 is a trademark of Tandy Corporation 
APPLE is a trademark of Apple Computer Inc. 
PET is a trademark of Commodore Business Machines. Inc. 

Circle 44 for l i terature 
Circle 45 to have representative call 

houston i nstrument  
G RAPHICS D IV IS ION OF BAUSCH & LOMB @ 



I've only been able to think of one 
more symmetry operation to apply to 
bit patterns. (If you find others that 
leave the voice that the ear hears un­
changed, please let me know. )  This 
final operation is to reverse the bit 
order. For example, reversal changes 
11010000 into 00001011. Physically, 
reversal corresponds to playing a bit 
pattern backwards, or to reversing 
the flow of time. I abbreviate this 
operation REV. 

Now there are three symmetry 
operations: ROL, INV, and REV. 
Applying any one of them to any bit 
pattern leaves the sound that the ear 
hears unchanged. By repeatedly 

DISPOSABLE HEAD. UNBEATABLE PRICE. 

EPSON MX-80 

Dot Matrix Printer 

TI-e world's first disposable print head. 
When it wears out, just throw it away. 
A new one costs less than S30, yet it's so 
simple, you con change it with one hand. 

11!atures: Bidirectional printing, logic seeking, 
80 cps with up to 1 OS LPM throo:.Jhput in 1 0 
cps mode, adjustable tractori)in type feed . 

UST 5645 00 

MX-80 Serial Version . . . . . . . . . .  $562.50 
MX-80 Parallel Version . $562.50 
MX-80 Serial Version . . . $599.00 
MX-80 IEEE488 . . . $599.00 
Apple Cable . . . $ 21 .90 
TRS80 Expansion Coble . . . . . . . . .  $ 30.65 

CP M os a lrademall< ol o.g,lal Research 

60% FEWER WORKING PARTS. 
MORE RELIABLE. LOWER PRICED. 

The NEW 

NEC Spjnwriter 

35000 

UST 52000 00 

NEC Spinwriter 35000 Parallel . . . S 1 742.50 
Horizontal Tractor Feed . $ 1 44.00 
Vertical Tractor Feed . . . . . . . . . .  S 180.00 
Cut Sheet Feeder . . . . . . . . . . . . $1080.00 

applying these operations, it's easy to 
discover sets of bit patterns that 
change into each other (the patterns 
00110011, 01100110, 10011001, and 
11001100 make up one such set) .  

How does this theoretical know­
ledge help you to determine which bit 
patterns are distinctive voices and 
which are redundant among the 256 
possibilities? A crude way would be 
to apply various combinations of 
ROL, INV, and REV to a candidate 
pattern, and consider it new if it is 
never transformed into an already­
known or old pattern. A slightly 
better method would be to systemati­
cally apply a series of the symmetry 

INDUSTlllAL MICRO SYSTEMS, the industrial­
strength microcomputers priced like the light­
weights. All IMS systems feature a Z80 4 
mHz CPU, s-1 00 bus with 1 0 {series 5000) 
or 12 {series 8000) slot motherboard, DMA 
{IBM-£ompatible) double-{]ensity floppy disk 
controller, 32K high speed (250 nS) static 
RAM, rugged power supply, lv{o RS232 serial 
ports and one parallel port (all expandable) . 
Each IMS system comes in your choice of on 
attractive desk-top or rackmount enclosure. 
CP/M is included. 
SERIES 5000 with 5 1 /4" drives 
With two single-sided, double-density 
drives $2531 .20 
With two double-sided, double-density 
drives 2908.75 
SERIES 8000 with 8" drives 
With one single-sided, double-density 
drive $3359.00 
With two single-sided, double-density 
drives 4029.00 
With one doUble-sided, double-density 
drive 3659.00 
With two double-sided, double-density 
drives 4549.00 
HIGH SPfED IMS 5-1 00 MEMORY BOARDS 
1 6K 250 nS static RAM 290.00 
32K 250 nS static RAM 585.00 
64K Dynamic RAM 937.50 

WORDSTAR 2.1 The List Microhouse 
premier wordi)racessing 
software by MicroPro 495 .00 349.98 
WORDSTAR 2.1 with 
MaiMerge 645.00 489.98 
DATASTAR data entry, 
retrieval,  ond update 
system from MicroPro 350.00 279.98 
SUP£RSORT sort I 
merge/extract soft-
ware gives your CP I M 
micro the power of a 
key-to-{]isk system 250.00 .199.98 

TCS/ Atblta Accounting System: 

General 
Ledger compare at 530.00 175.00 
Accounts 
Receivable compare at 530.00 1 75.00 

MASTER CARD OR VISA WELCOME 

PRICES AND SPECIFICATIONS SUBJECT TO 
Accounts 
Payable compare at 530.00 175.00 

CHANGE WITHOUT NOTICE 
CALL OR WRITE FOR FREE CATALOG 

511 North New Street Bethlehem, PA 18018 (21$)868-8219 
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Payroll compare at 530.00 175.00 
All four packages 595.00 

Sample printouts (all 4 pkgs 
included) 1 0.00 

Manuals (one pkg per manual) Each 35.00 

Circle 46 on Inquiry card. 

operations that would guarantee that 
no possible transformations were 
missed. For example, it's clear that 
you need never apply more than 
seven consecutive ROL operations to 
a pattern, since the eighth application 
]:>rings you back to the original 
pattern. It's also clear that applying 
INV (or REV) twice in a row makes 
no sense, since it just flips the bits 
back again. There are many possible 
sequences of operations that will find 
all possible transformations of a 
pattern. One simple sequence is : ROL 
seven times, INV, ROL seven times, 
REV, ROL seven times, INV, and 
ROL seven times. After each opera­
tion, a potentially new equivalent bit 
pattern is produced. Applying the 
sequence to the pattern 00001011 will 
generate all thirty-one other equiva­
lent patterns, with no repetition; 
applying it to a pattern like 01010101, 
which has only one equivalent 
(10101010), will, of course, produce 
many repetitions. 

The program of listing 2 essentially 
goes through this process in order to 
find the set of seventeen distinct 
voices, but with a few refinements to 
speed it up. First, the program works 
exclusively with the decimal number 
corresponding to each bit pattern, not 
with the pattern itself. This allows the 
program to use simple BASIC arith­
metic operations to perform ROL, 
INV, and REV. Only when a number 
is discovered to be a new voice is it 
converted into a bit pattern for dis­
play. Second, no time is wasted in 
checking even numbers, or numbers 
greater than 127. Every even number 
corresponds to a bit pattern ending in 
a 0, and a single rotation right (or 
seven rotations left) will always pro­
duce a pattern corresponding to a 
smaller binary number. Any number 
greater than 127 can always be re­
duced to a number less than 127 by an 
INV operation. Third, Music Gen­
erator doesn't bother storing a list of 
already-discovered old patterns with 
which to compare the result of each 
transformation. Instead, it uses a neat 
yet trivial mathematical trick, one 
that should be part of every alert pro­
grammer's repertoire. Let me intro­
duce it to you with a short story: 

An engineer, a physicist, and a 
mathematician are taking an intel­
ligence test. Each is led, separately, 
into a room containing a table and a 
stove. On the table there is a pitcher 
of water, a kettle, and box of tea. 

Circle 47 on Inquiry card. --+ 







CENTRON I CS 737 ( L�:�� ������v ) 
Word Processing Prin t Quality 

• 18 x 9 dot matrix; su i table for word 
processing • Underl i n ing  • proportional 
spacing • r ight marg i n  justi fication • serif 
typeface • 50/80 CPS • 9 Y2 "  Pin 
Feed/Friction feed • Reverse Platen • 
80/ 1 32 col umns 

CENTRONICS 737·1 . . . . . . . . . . . . . . .  . . . . . .  (List $995) $780 
CENTRONICS 737·3 . . . . . . . . . . . . . . . . . . . . . . .  (List $1 045) $830 

EPSO N MX80 

Lo w-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
• 80 CPS • Bid irect ional, Logic seeking • 
40, 66, 80, 132 columns per l i ne • 64 special 
g raphic characters: TRS-80 Compatib le • 
Forms handl ing  • Mul t i-pass printing • Ad· 
j ustable tractors 

EPSON MX80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . (List $645) $Call 

O KI DATA M I C RO LI N E  SERI ES 

TRS-80 G raphics Compatibility 

• 9 x 7 dot matrix • 80 CPS • 80, 132 
columns - 64 shapes for charts, g raphs & 
diagrams • Double wide characters • 6/8 
l ines per i nch • Up to 3 part copy • Friction 
& pin feed • 200 M c haracter head warranty 

OKIDATA MICROLINE 80 . . . . . . . . .  . 
OKIDATA M82 Bidirectional ,  Forms handling . 
OKIDATA M83 Wide carriage, 9 x 9 dot matrix . 

(List $800) $599 
. (List $960) $799 
(List $1 260) $Call 

�'- BASE 2 850 
�� The Micro Prin ter With The Most Fea tures 

• G raph i cs • Tractors/Friction Feed • 2K 
F I FO Buffer • RS-232 Serial, Centronics® 
Paral le l ,  I EEE-488, 20 ma • TRS-80 Cable 
option • 1 00 CPS • Fast form feed • User 
programmable c haracter set • 64, 72, 80, 
96, 1 20, 132 Columns/ l ine • Expanded 
characters • Automatic skip-over-perfora­
tion • Horizontal & Vertical tabs • Pro­
grammable vertical l ine spacing • I ntel 
8085 M icroprocessor - over 40 software 
commands • B i d i rectional, Logic-seek. 

. . . . . . . . . . . . (List $799) $749 

TOLL FREE 
(800) 854-8275 

CA, AK, H I  (71 4) 630·3322 
At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 

N EC SPI NWRITER 

High Speed Letter Quality 

• 55 CPS • Typewriter qual i ty • Bid i rec­
tional • Plott ing • proportional spacing.  

5510·5 RO, Serial, wltractors . . . . . . . . . . . . . . . . .  (L ist $2995) $2625 
5530·5 RO, Paral le l ,  w/tractors . . . . . . . . . . . . . . . . (List $2970) $2599 

ANACOM 
L o w  Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 
Adjustable tractors to 1 6 "  • 1 50 CPS, B id i rect ional ,  Log ic  Seeking 

ANACOM 150 . . . . . .. . . . . . . . . . . . . . . . . . . . . . (List $1 350) 

I DS · PAP E R  TI G E RS 
Dot Resolution Graphics, quality print 

• Up to 1 98 CPS • 8 character sizes • soph isticated dot reso l ution 
g raphics • adj ustable tractors to 9 '12 ". 

IDS 445G 7 wire pr inthead, g raphics . . . . . . . . . . . .  (L ist $895) 
IDS 460G 9 wire pr inthead, g raphics . . . . . . . . . . .  (L ist $1 394) 

VISTA - C. I 

TELEVI D EO CRT 
PRICES S LAS H ED !  

TVI 91 2C } 
TVI 920C 

AVAILABLE TVI 950 

P R I NTERS 

Please Call Toll Free 
Prices are too low to 
advertise 

CENTRON ICS 730 Radio Shack Line Printer I I .  . . (List $795) 
ANADEX 9500 wide carriage, graphics . . . . . . .  (List $1 650) 
MALl BU 1 65 wide carriage, graphics, letter quality . (List $2495) 
Q U M E  5/45 typewriter quality . . . . . . . . . . . . . . . . . .  (List $2905) 

I NTERFACE EQU I P M ENT 
APPLE I I  • BASE 2 parallel graphics interface board & cable . . . . . . S 
APPLE I I · EPSON MXBO . 

parallel graphics interface board & cable . . . . . . . . .  S 
SSM AIO BOARD Apple Serial/parallel interface . . . . . .  (List $225) S 
M ICROTRONICS Atari parallel interface . . . . . .  S 
ATARI 850 Interface module, serial/parallel . . . . . . . . . . . . . . . . . . . . S 199 
TRS-80 CABLES to keyboard or Exp. interface . . . . . . . . . . . .  S Call 

NOVATION D-C AT d i rect connect modem . . .  

CAL L  FO R F REE CATALOG 
Phone orders WELCOME. Same day 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX· 
PRESS. Personal checks require 2 
weeks to clear. Add 3% for ship· 
ping and handling. California resi· 
dents add 6%. Manufacturer's 
warranty Included. Prices subject to 
revision. 

Orange 
ffiJC(0, Inc. 



computC!r 
rized Dealer 

ACCESSORY SPECIALS 

D I S K  I I  DRIVE (add-on) . . . . . . . . . . . . . . . . . . . 425 
D.C.  H AYES M I C R O M O D E M  I I  . . . . . . . . . . .  31 9 
G RA P H I C S  TAB LET . . . . . . . . . . . . . . . . . . . . . .  655 
I NTEGER BASIC OR AP PLESO FT I I  

firmware card . . . . . . . . . . . . . . . . . . . . . . . . . . 1 49 
S I LENTYPE P R I NTER with I nterface card . . 51 5 

APPLE II ACCESSORIES APPLE II  SOFTWARE 

CENTR O N I CS P R I NTER 
Int.  card . . . . . . . . . . . . . . . . . .  1 85 

PARALLEL PRINTER Int. card145 
COM M U N I CATI O N  CARD 

w/con n .  cable . . . . . . . . . . . . .  1 85 
HI ·SPEED SERIAL Int. card . .  1 45 
DAN PAYMAR lower case kit . 55 
M I C ROWORKS DS ·65 

D I G I S ECTOR . . . . . . . . . . . . . . 339 
LAZER lower case adapter . . . . 50 
SSM AIO SERIAL/ 

PARALLEL kit . . . . . . . . . . . . .  1 55 
SSM AIO assembled & tested190 
SYMTEC LIGHT PEN SYSTEM21 5 
SYMTEC S U P E R  S O U N D  

G E N E RATOR. , . . . . . . . . . . . .  225 
SVA 8 I N C H  DISK 

CONTROLLER CARD . . . . . .  335 
VERSA WRITER 

D I G ITIZER SYSTEM . . . . . . .  215 
VI DEX VI DEOTERM 

80 COLU M N  CARD . . . . . . . .  315 
VIDEX V I D EOTE R M  

wlgraphics ROM , , . . . . . . . .  335 
LOBO D I S K  D RIVE O N LY . . .  385 
LOBO D R IVE 
w/cont. & DOS 3.3 . . . . . . . . .  499 

G P I B  I E E E·488 1 1 9781 lnt . . . . .  259 
ARIT H M ETIC PROCESSOR 

CARD . . . . . . . . . . . . . . . . . . . .  335 
SPEECH L I N K  2000 

164 Word Vocab.) . . . . . . . . . .  215 

M&R S U P· R·M O D  
T V  M O D U LATOR . . . . . . . . . .  30 

CORVUS 1 0  M EGABYTE HARD 
D I S K  D R IVE SYSTEM 
wlpwr supply . . . . . . . . . . . .  4395 

CORVUS CONSTELLATION . .  595 
1 6 K  M EM O RY U PG RADE KIT 
ITRS-80, APPLE I I .  
SORCERER . . . . . . . . . . . . . . . . . .  60 
ABT N U M E R I C  I N P U T  KEYPAD 

(specify old or new kybrd). 1 1 5  
A L F  M U S I C  SYNTHISIZER. . .  235 
BRIGHTPEN LIG HTPEN . . . . . .  32 
M & R  S U PER-TE R M I NAL 

80 COLU M N  CARD . . . . . . . .  335 
SMARTERM 80 COL . . . . . . . . 335 

Mountain Computer 
APPLE CLOCK/CALENDAR 

card . . . . . . . . . . . . . . . . . . . . . .  225 
S U P ERTALKER SD200 SPEECH 

SYNTHISIZER SYSTEM . . . .  245 
ROM PLUS wlkybrd filter . . . .  1 65 
I N T R O LIX·10 BSR REMOTE 

CONTROL SYSTEM . . . . . . .  245 
I NTROLIX·1 0 controller 

card only , . . . . . . . . . . . . . . . .  1 65 
ROMWRITER SYSTEM . . . . . .  1 55 
M U S I C  SYSTEM 

116 voices/stereo) . . . . . . . . . .  465 
A/D·DIA 16 CHANNELS . . . . .  319 
EXPANS I O N  CHASSIS 

18 slots) . . .  , , . . . . . . . . . . . . . .  555 

VISICALC . . . . . .  1 20 
CCA DATA 
MANAG E M ENT . 85 

THE CONTROLLER General 
Business System . . . . . . .  519 

THE CAS H I E R  Retail M anage· 
mRnt & Inventory system 199 

APPLEWRITER Word 
Processor . . . . . .  , . . . . . . . .  65 

APPLEPOST M A I L I N G  
list system . . . . . . . . . . . . . .  45 

DOW JONES PORTFO LIO 
EVALUATOR . . . . . . . . . . . .  45 

APPLE CONTR I B UTED 
Volumes 1 ·5 wlmanuals . .  30 

·DESKTOP/PLAN by D ES KTOP 
COM PUTERS . . . . . . . . . . .  85 

APPLEBUG ASSE M BLER/ 
D I SASSEMBLER . . . . . . . . . .  75 
APPLE DOS TO O L  KIT . . . . .  65 
PIMS Personal Information 

Management System . . . .  23 

ADVENTU R E  by 
M I CROSOFT . . . . . . . . . . . .  27 

S U B·LOGIC FS·1 
Flight Simulator . . . . . . . . .  34 

SARGON II Chess 
by HAYDEN ICass.) . . . . . .  27 

Circle 50 on Inquiry card. 

FORTRAN . . . . . . 1 65 
DOS 3.3 . . . . . . . . .  49 
APPLE PLOT . . . .  60 
TAX PLA N N ER . . . . . . . .  65 
SARGON I I  Chess 

on Diskette , . . . . . . . . . . . .  32 
TRILOGY O F  GAMES . . . . . .  27 
SPACE GAME ALBUM . . . . .  38 
SPACE I NVADER ICass.) . . .  1 8  
SPACE I NVADER I D i s k . )  . . .  23 
SYBEX APPLE·80 

8080 Simulator . .  , . . . . . . . .  1 7  
FORTH I I  b y  PROGRAMMA 

SOFTWARE . . . . . . . . . . . . .  45 
S I N G LE D I S K  COPY 

ROUTI N ES . . . . . . . . . . . . . .  1 7  
A P P L E B U G  D E B U G G E R  . . .  27 
APPLESOFT UTILITY P R O· 

G RAMS BY HAYDEN . . . .  27 
The CORRESPO N DE N T  . . . .  35 
ASTERO I D S  IN S PACE . . . .  1 9  
H EAD·ON . . . . . . . . . . . . . . . . .  25 
3-D ANI MATION PACK . . . .  53 
BATTLESH I P  

COMMAN D E R  . . . . . . . . . .  23 
FASTGAM M O N  . . . . . . . . . . .  26 
STAR C R U IS E R  . . . . . . . . . . .  24 
TRAN Q U I LITY BASE . . . . . .  24 

More software available 
Please write us for a list. 



Please 

Call 

For 

Best 

Price 

16,32K & 48K VERSIONS AVAILABLE 
S-100 EXPANSION U N I T . . . .  . . . . . . . . . . . . 375 
WORD PROCESSING PAC . . . . . . . . . . . . . . . 179 
DEVELOPMENT PAC . . . . . . . . . . • . . . . • . . . . . . .  89 

� 

PMC-80 

THE TRS-80 'WORK-ALIKE' 

1 6K LEVEL II  O N LY $579 
Completely compatible with Radio Shack TRS-80 
Level II  software and peripherals. Features include: 
Level I I  Basic, Video & Ch. 3 TV output. Buill 
in Cassene. 40 pin interface conn., 16K User RAM 
11emory, Expandable to 48K. 

o n�1 095 
WATANABE MIPLOT 

for more info write 

�=A_!AAI_:.: • _ �·§ 
1 6K F O R  $799 
ATARI 800 

PERSONAL COMPUTER SYSTEM 

400 COMPUTER . . .  

820 P R I NTER 140 col.l . . . 

810 DISK DRIVE.  

410 PROG RAM RECORDER. 

815 DUAL DISK DRIVE . .  

822 THERMAL PRINTER 140 col.) . .  

825 P R I NTER 180 col. imp. ) .  

850 INTERFACE M O D U L E .  

ATARI 16K R A M  M O D U LE . .  

LIGHT PEN . . . . . . .  . 

ACOUSTIC MODEM ICATI. 

COMPUTER CHESS . . . . . . . . . . . . . . • • .  

SPACE INVADERS . .  

STAR RAIDERS . 

S U PER BREAKOUT . . . . . • • . . . • • • • .  

3·0 TIC·TAC·TOE . . . . . . . . . . . . 

VIDEO EASEL . . . . . . . . . . . . . . . . . . . .  . 

M U S I C  COMPOSER . . . . . . . . . . . . .  . 

479 
459 
559 

. 59 
. . .  1 1 99 

. .  369 
. . . . .  795 
. . . . .  1 75 

. .  . .  . .  . . . 1 55  
. . . . .  65 

169 
35 

. . . . . 19 
. 49  

. . . . . . 35 
. . 35 

. . . . 35 
. . . . 49 

1 29 

LEEDEX VIDEO 1 00  . . . . . . . . . . . . . . .  1 39 

SAN YO 9" B&W . . . . . . . . . . . . . . . . .  1 65 
SANYO 12" B&W . . . . . . . . . . . . . . . .  255 
PANACOLOR 10" COLOR . . . . . . . .  329 
NEC 12" H I - RES COLOR.  . . . . . . . .  875 
NEC 1 2" LO-RES COLOR . . . . . . . . . 399 
N E C  12" GREEN P HOSPHERIPJ11 . .  239 
TELEV I D EO 912B&C . . . . . . . . . . . . . .  698 

TELEV I D EO 9208 & C . . . . . . . . . . . .  745 

ORDERING INFORMATION: Phone Orders 1nviled using VISA. MASTERCARD. 

I HID SIIENTIFII 

C4PM;:-:: 

SPACE INVADERS . .  

SARGON I I .  

FORTH . .  

OS 65-D VJ.J . . . . .  

MOMS PLA N N E R .  

GRAPH ICS I .  
D A C  1 . . 
ASS E M B L E R/EDITOR . .  

C I P  
M O D  I I  

•449 
Caaaene Disk 

. . . . . . .  1 9. . . .  29 
. .  30. .  35 

. . .  N/A . . . . . . .  69 
. .  N/A . . . . . .  79 
. .  N/A . .  1 00  

. . . . . . . . . . . . . .  N/A . . . 35 
. . . . . . . . . N/A . . . . . 45 

. 40 . . . . . N/A 
EXTENDED M O N ITOR . .  . . . . .  20. N/A 

N/A . . . . . 450 

. . . .  775 
ANADEX D P·9500 . .  . . . .  1 350  
BASE 2 .  . . . . . . •  . . . • . . . • . . 649 
CENTRO N I CS 737 . .  . . . . .  825 
PAPER TIGER IDS� w/graphics . 1 195 
PAPER TIGER IDS-<440 wig rap hies . . . . .  895 
NEG SPINWRITER. . . . .  . . . . . . . . . . . . . . 2550 

T R E N D C O M  200 . . . . . . . . . . . • . . . . • . . . . . . . . • . . . . . .  519 
SILENTYPE W/lnt. . . . . . . . . . . . . . . . . . . . . . . . . .  51 5 
EPSON TX·BO w/graphics. . . . . • • . . 729 
EPSON MX·BO 132 col . . . . • • . . . . . . . . .  620 
O U M E  S P R I NT 5 . . . . • . . . • • . . . . . . . . . . . .  2550 

AE credit card serv•ce charge of 5% . Ma11 orders may send charge card number (•nclude exp1ration date) cashiers check. money order or personal check (allow 1 0  
business days to clear. ) Please include a telephone number with all orders. Fore•gn orders (excluding Military PO's) add 1 G0o for shipp1ng all funds must be t n  US 
dollars (letters of credit permitted) . Shipping . Handling and Insurance in U . S. add 3°o (m1n1mum $4 .00). Californ•a res•dents add 6°o sales tax Our low marg•ns proh•b•l 
us to send COD or on purchase orders or open account (please send for wntten quotatton . ) All equipment is subject to pnce change and ava•lab•lity Equ•pment 
is new 811d complete with the manufacturer warranty We do not guarantee merchantibility of products sold . All returned equipment is subject to a 1 5 °o restock1ng fee 
We ship most orders within 2 days . 
WE ARE A MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE. RETAil STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

PLEASE SEND ORDERS TO: 

Circle 50 on Inquiry card. 



Choices for actual locations: P = D  
Q = 1  
R = 2 

;P, Q,R occupy "USR(X)" storage area! 

RNDPTR = DD (hexadecimal) 
RNDNUM = DE (hexadecimal) 

D = EC (hexadecimal) 
V = F3 (hexadecimal) 
N = F4 (hexadecimal 

;random numbers in PET's RND(X) location 
; in PET's ''EOT character" area 

; V,N in tape buffer pointer area 

M1 = 033A (hexadecimal) = 826 (decimal) 
M2 = 036C (hexadecimal) = 876 (decimal) 
I = 03D8 (hexadecimal) = 984 (decimal) 
Music table occupies 03D9 thru 03ED (hexadecima/) = 985 thru 992 (decimal). 
INTRVLT AB = 03E1 = 993 
Interval table occupies 03E1 thru 03E8 (hexadecimal) = 993 thru 1000 (decimal). 
NOTETAB = D3E8 = 1000 
Note table occupies 03E8 thru 03FF (hexadecimal) = 1000 thru 1023 (decimal). Note overlap with interval table. 

Contents of tables: 

03ED: 
03FO: 

0 1 2 
DO DO 

9D 94 8C 

3 4 5 6 7 8 ' 9 A B C D E F 
04 F9 07 F5 DC FB ED ED D3 C7 BC B1 A 7 
84 7C 75 6E 68 62 5C 57 52 4D 49 45 41 

Algorithm Description 

M1. (Initialize) Point PET hard­
ware interrupt vector to M2. 
SET Q, R, and N to 8; zero 
music table I(1), I(2), . . .  , I(8) . 
Set P, V, and D to 1 .  

M2. (Interrupt enters here) . Decre­
ment note duration counter D; 
if result is nonzero, go to 
PROCEED below. 

M3. (Next note) Reset D to 4 (or 
other chosen length of note to 
be played, in units of %o sec­
ond). Look up interval I(P) 
and add that to note N, stay­
ing in allowed range (0 to 23). 
Decrement pointer P; if result 
is nonzero, go to step M6. 

distinct-tone-quality bit patterns. 
(Patterns 00000000 and 11111111 are 
not included, since they're inaudible . )  

When written as binary numbers, 
the legal (irreducible) bit patterns 
have some interesting resemblances 
to the set of prime numbers (numbers 
that have no positive factors except 
themselves and 1 ) .  They are quite 
dense at the lower end of the range of 
available numbers, but become fewer 
and farther between as the candidate 
numbers get larger. There's a simple 
reason for that :  if a large number is 
chosen at random, it's likely that 
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M4. (A measure of eight notes has 
been completed) Reset P to 8. 
Decrement voice V (bit pattern 
making sound) by 4 (or other 
choice), and if result is 
negative, reset V to maximum 
(=85). Change voice of note 
(POKE 59466, V) . If counter Q 
is nonzero, invert interval I(Q) 
by negating value of I(Q), 
decrement Q and go to step 
M6. 

MS. (All eight inversions have 
been completed) Reset Q to 
8. Replace interval J(R) by 
another "randomly" chosen 
interval from the allowed 
table of intervals (in musical 
n o ta tion ,  ta ble con tains 
thirds, fifths, octaves, etc) . 

some combination of the operations 
ROL, INV, and REV will be able to 
transform it into a smaller number, a 
previous case . (Similarly, there is a 
good chance that a large integer 
chosen at random has a factor among 
the many smaller integers between 
itself and 1, so the density of prime 
numbers decreases . )  However, even 
as you go to higher numbers, an occa­
sional pair of distinctive bit patterns 
appears, separated by a single even 
number. Among the 8-bit musical 
patterns, the pair 43 =00101011 and 
45 = 00101101 is a good example of 

Decrement R ,  and if R 
becomes 0, reset R to 8. 

M6. (Play next note) Play new 
note NOTET AB(N). looked 
up in notetable. (POKE 59464, 
NOTETAB(N).) 

PROCEED.]ump to PET's normal 
interrupt-handling rou tine 
(E685). 

To use Tiny Timesharing Music 
give command SYS(826) to turn 
music on and off. (You must turn 
it off before tape operations, 
since the PET uses the same inter­
face chip when reading/writing 
tapes . . . .  ) 

such a "musical-pair"; if you look at 
16-bit patterns, which potentially 
range from 1 thru 65535, pairs such as 
11059, 11061 can be found. Prime 
numbers can also come in such pairs; 
as far as I know, however, there is no 
proof that an infinite number of 
prime pairs exist. There may be other 
analogies between the theory of 
primes and the distinct-voice musical 
bit patterns-I'd be interested in hear­
ing about your discoveries. 

From Tones to Music 
I began this discussion with a look 



M l :  

LOOP ! :  

M2: 

M3: 

OVER ! :  

OVER2: 

M4: 

OVER3: 

M5: 

M6: 

PROCEED: 

SEI 
LDA $0219  
EOR #$E9 
STA $0219  
LDA $021A 
EOR #$E5 
STA $021A 
LDA $E84B 
EOR #$10 
STA $E84B 
LDY #8 
STY Q 
STY R 
STY N 
LDA #0 
STA I,Y 
DEY 
BNE LOOP ! 
INY 
STY P 
STY V 
STY D 
CLI 
RTS 
DEC D 
BNE PROCEED 
LDA #8 
STA D 
LDX P 
LDA I,X 
CLC 
ADC N 
BPL OVER! 
ADC #$0C 

BPL OVER2 

CMP #$18 
BCC OVER2 
SBC #$0C 
STA N 
DEC P 
BNE M6 
LDY #$8 
STY P 
LOA V 
SEC 
SBC #4 
BPL OVER3 
LDA #$55 
STA V 
STA $E84A 
LOX Q 
BEQ M5 
SEC 
LDA #0 
SBC I,X 
STA I,X 
DEC O 
BPL M6 
STY Q 
INC RNDPTR 
LOX RNDPTR 
LDA O,X 
EOR RNDNUM 
STA RNDNUM 
AND #$7 
TAX 
LOA INTRVLTAB ,X 
LDX R 
STA I,X 
DEC R 
BNE M6 
STY R 
LOX N 
LOA NOTETAB,X 
STA $E848 
JMP $E685 

;disable interrupts during changeover 
;PET hardware interrupt vectors thru $021 9,02 1 A  
;changes normal contents , $85, to $6C, and vice versa 

;changes $E6 to $03, and vice versa 

; = 59467, auxiliary control register 
;change $00 to and from $10 (free-running shift out) 

;now initialize page zero music counters 

;clear out music table in I +  1 thru I +  8 

; initialize more page zero counters 

;re-enable interrupts 

;this is where interrupt vector was changed to point to 
;keep playing same note for duration D 
;value may be changed to vary tempo . . .4 thru 16 is nice . . .  

;fetch next interval from music table to be added to note N 

;if displacement made N negative, add 12 to move up an 
octave 
;always take the branch (this could be omitted to save 2 
bytes) 
;make N less than 24 

;subtract an octave to get in range 

;move note pointer back one 
;go to play note if nonzero 

;reset pointer P 

;change voice (tone quality , bit pattern shifted out) used 
;change this number 4 if other patterns are desired 

;reset to maximum interesting pattern ( = 85 decimal) 

; = 59466, shift register 

;branch if it's time to change an interval randomly 

;invert an interval (negate it) in music table 

;always take branch 
;reset Q to 8 
;move pointer forward 

;get a "random" number from page zero 
;mix its bits with previous "random" ones 
;save them for future mixing 
;mask out bits to get a "random" # in range 0 thru 7 
;prepare to take an interval from INTRVLTAB table 

;find out which music table entry to alter 
;insert new "random" interval 

;reset R to 8 if necessary 
;find what note to play 

; = 59464, controls shift rate 
;return to normal interrupt-handling chores 

Listing 3: Tiny Timesharing Music. This 
interrupt-driven program runs concur­
rently with other PET programs, and uses 
their changing data to update its tone­
parameters (see the text box "Algorithm 
Description") .  The interrupt occurs every 
'!.o of a second to cause the PET to check 
the keyboard for closed keys. 

a t  Fourier analysis, and have 
wandered through a bit of group 
theory in looking at shift-register­
generated tones and what they sound 
like. I'd like to close with a practical 
application of this material .  

I often run fairly long programs, 
and it can be boring to stare at a static 
video screen, waiting for the results 
to appear. Then, too, I sometimes 
become paranoid and suspect that the 
machine has crashed, leaving me to 
wait forever. Well, I thought, why 
not put a little musical theory to 
work? Why not have music while I'm 
waiting for the programs to finish? 

The more I thought about it, the 
better the proposal sounded. The PET 
is always interrupted sixty times per 
second, to scan the keyboard and up­
date the internal clock. (This happens 
as long as the interrupt-disable flag 
hasn't been set in the 6502 micropro­
cessor; the flag is rarely set during 
normal operation. )  At each interrupt, 
the microprocessor branches to the 
address stored in memory locations 
0219,021A. Normally, these ad­
dresses point to hexadecimal location 
E685, but by changing the address 
pointed to, I could take control once 
every 1 I 60 second -and play music! 

The requirements that a good 
interrupt-driven music-generation 
program must meet are rather severe : 

1 .  I t  must produce interesting 
musical pa t terns ,  neither too 
repetitious nor too chaotic. 
2. It must be fast so that the main 
program does not slow down ap­
preciably while music is playing. 
3 .  It must be small; the main pro­
grams must not be squeezed out of 
memory or restricted by the music 
generator. 

The program shown in listing 3 
resulted. Tiny Timesharing Music 
meets the third requirement by occu­
pying only the memory at locations 
826 thru 1023 (second cassette 
buffer), plus five locations on page 
zero. It satisfies the second require­
ment by being fast; running at normal 
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pplc!® ][ 
1 6K computczr 
D ISK with CONTROLLER 
NEW DOS 3.3 $535 
without . . .  $429 
Nearly Everyth ing 
for Apple 

WE W I LL B EAT 
ANY ADVERTISED PR ICES 

ON MOST ITEMS I F  MERCHANDISE 
IN STOCK 

APPLE SOFTWARE 

Adventure b y  Microsoft . . . . . . . . . . . . .  29 DOS 3.3 Upg rade . . . . . . . . . . . . . . . . . . .  49 
Apple Bowl . . . . . . . . . . . . . . . . . . • . . . . . .  1 9  Dow Jones Portfo l io  Eval uator . . . . . . .  45 
Apple Ste l lar  I nvaders . . . . . . . . . . . . . . .  1 9  Fastgammon . . . . . . . . . . . . . . . . . . . . . . .  23 
Assembler/Disassem bler . . . . . . . . . . . .  69 Forth I I  by Prog ramma . . . . . . . . . . . . . .  45 
Applebug Debugger . . . . . . . . . . . . . . . .  29 Fortran for Language Sys . . . . . . . . . . .  1 59 
AppleG raph & Plot Sys . . . . . . . . . . . . . .  59 Head-on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
Applepost Mai l ing  List Sys . . . . . . . . . . .  44 I nteger Basic Cassette Demos . . . . . . .  29 
Applesoft Cassette Demos . . . . . . . . . .  29 PASCAL Language Sys . . . . . . . . . . . . .  459 
Applesoft Ut i  I .  Prog. - Hayden . . . . . .  29 Sargon I I  Chess Game disk . . . . . . . . .  34 
Appl ewriter Word Processor . . . . . . . . .  65 She l l  Games . . . . . . . . . . . . . . . . . . . . . . . .  29 
Asteroids in Space . . . . . . . . . . . . . . . . . .  1 9  Single Disk Copy Rout ines . . . . . . . . . .  1 7  
Autostart ROM Pkg . . . . . . . . . . . . . . . . . .  59 Space I nvader . . . . . . . . . . . . . . . . . . . . . .  25 
Battlesh ip  Commander . . . . . . . . . . . . . .  1 9  Star Cruiser . . . . . . . . . . . . . . . . . . . . . . . .  24 
B i l l  Budges Space Game A lbum . . . . .  39 Stel lar Trek . . . . . . . . . . . . . . . . . . . . . . . . .  23 
B i l l  Budges 3-D G raphics/Tool . . . . . .  39 Sub-Log ic FS-1 Fit. S im ./disk . . . . . . . .  34 
B i l l  B udges Tri l ogy  of G ames . . . . . . .  29 Sybex Apple-80 8080 S i m  . . . . . . . . . . . .  1 9  
Cash ier Reta i l  Mgmt. Sys . . . . . . . . . . .  1 99 Tax Planner . . . . . . . . . . . . . . . . . . . . . . . .  99 
Checkbook Cassette . . . . . . . . . . . . . . . .  1 9  The Correspondent . . . . . . . . . . . . . . . . .  35 
Contr ib.  Vols. 1 -5 w/man . . . . . . . . . . . .  29 Tranqu i l ity Base . . . . . . . . . . . . . . . . . . . .  24 
Control ler Bus.  Pkg . . . . . . . . . . . . . . . .  5 1 4  Vis icalc b y  Personal Sftwe . . . . . . . . . .  1 1 9  
Cosmos M ission/Disk . . . . . . . . . . . . . . .  25 Complete Peachtree Busi ness 
CCA Data Mgmt. Sftwe . . . . . . . . . . . . . .  84 Package fo r Apple 
3-D A n i mation Pack . . . . . . . . • . . . . . . . .  55 
Desktop P lan Sftwe. . . . . . . . . . . . . . . . .  79 
DOS Tool Ki t  . . . . . . . . . . . . . . . . . . . . . . .  65 AND MUCH M O R E  

CALL 
PH O N E  O R D E RS 

AUTHORIZED 
APPLE 

SALES & 
SERVICE 

M O N. - SAT. 8 · to 6 P.S.T.  

APPLE I I  48K 
$1 095 

945 

APPLE C O M P UTER 
I NTERFACE CAR D S  

H iSpeed Serial I nt .  771 0A . . . . . . . . . .  1 45 
Applesoft I I  F i rmware Cd . . . . . . . . . . .  1 49 
Centron ics I nterface Cd . . . . . . . . . . . .  1 79 
Apple C l ock/Calendar Cd . . 

by Mtn . Camp . . . . . . . . . . . . . . . . . . . .  225 
Comm.  Cd. & DB25 Cable . . . . . . . . . .  1 79 
I nteger Basic F i rmware Cd . . . . . . . . . .  1 49 
Para l le l  Printer Cd . . . . . . . . . . . . . . . . . .  1 39 
CCS Paral le l  Pr int  Cd. 7720A . . . . . . .  1 55 
R O M  PLUS w/keyboard f i l ter  . . . . . . . .  1 65 
ROM PLUS ( keyboard f i l ter extra) . . .  1 59 
SSM A I O  Serial/Para l le l  1/0 

Assembled & Tested . . . . . . . . . . . . .  1 89 
Serial I nterface Cd . . . . . . . . . . . . . . . . .  1 39 

ACCESS O R I ES 

Apple  Joyst ick . . . . . . . . . . . . . . . . . . . . . .  47 
ABT Nu mer. I nput  K eyboard A or B 1 1 4 
A/D D/A Board by Mtn.  Camp . . . . . .  3 1 9  
Arith .  Processor 781 1 A or B . . . . . . .  339 
Clear Cover for Apple Computer . . . . .  25 
COPYROM by Mtn .  Cam p . . . . . . . . . . .  51 
Corrus 1 0 M B yte D isk  w/pwr. supp.  4395 
Dan Paymar L .C.  K i t  1 or 2 . . . . . . . . . .  59 
Extender Board . . . . . . . . . . . . . . . . . . . . .  27 
G P I B  by CCS m odel 7490A . . . . . . . .  259 
G raphics I n put Tablet . . . . . . . . . . . . . .  649 
Hayes M icromodem· . . . . . . . . . . . . . . .  3 1 9  
l ntrol  X-1 0  Remote Control  Sys . . . . .  239 
lntro l  X- 1 0  Control ler Only . . . . . . . . .  1 69 
M & R  S u p-R-Term 80 column board . 329 
M icrosoft Z-80 Soft Card . . . . . . . . . . .  295 
N ovation Cat M odem . . . . . . . . . . . . . .  1 59 
Programmable T i mer CCS 7440A . . .  1 59 
Prototyping Hobby Card . . . . . . . . . . . .  22 
ROMWRI TER by Mtn.  Camp . . . . . . . .  1 49 
Speec h l i n k  2000/64 Word Vocab . . . .  2 1 5  
Su perTal ker Speech Synthesizer . . . .  239 
Symtec L ight  Pen . . . . . . . . . . . . . . . . . .  2 1 4  
Versa-Writer Dig it izer 

D rawing  System . . . . . . . . . . . . . . . . .  209 
Videx V ideoterm . . . . . . . . . . . . . . . . . . .  279 
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"BES T PRIN TER VA L UE IN THE WORL D "  
Check o u r  pr ices on  T H E  U LT I M ATE I N  Q UALITY Epson Printers 
APPLE & M OST OTHER C O M PUTERS 

NEW! MX80 
40, 80, 1 32 columns 

L IST � 
TX 80 w/Graphics 

LIST _vag 
Apple Controller & Card 
& Cable 

L IST � 
• Most re l iable sma l l  p r i nters ever so ld !  
• Uses standard p ri nted paper. 
• Graph ics opt ion t ransfers screen image 

d i rectly to paper. 

I F  

)I\. 
ATARI� 
M A K ES 
IT,  WE 

S E L L  IT  

: I I 

$737 
Assem bler/Ed itor . . . . . . . . . . . . . • • . . . .  45 
Atari 400 Computer . . . . . . . . . . . . . . . .  439 
Atari 820 Pri nter . . . . . . . . . . . . . . . . . . .  429 
Atari 8 1 0  Disk D rive . . . . . . . . . . . . . . . .  499 
Atari 4 1 0  Program Recorder . . . . • . . . .  69 
Atari 1 6K RAM Modu le . . . . . . . . : . . . .  1 49 
Atari Basic R O M · . . . . . . . . . . . . . . . . . . . . 45 
Atari Visicalc . . . . . . . . . . . . . . . . . . . . . . 1 29 
Basketball . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Video Easel . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Super B reakout . . . . . . . . . . . . . . . . • . . . .  30 
Music Composer . . . . . . . . . . . . . . . . . . . .  45 
Computer C hess . . . . . . . . . . . . . . . . . . . .  30 
Star Raiders . . . . . . . . . . . . . . • . . . . . . . . .  39 
3D T ic-Tac-Toe . . . . . . . . . . . . . . . . . . . . .  30 
J oystick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  
Space I nvaders . . . . . . . . . . . . . . . . . . . . .  1 9  

PRI NTERS, M O N ITORS, D ISCS 
Anadex DP8000 . . . . . . . . . • . . . . . . . . . .  795 
Anadex DP8000AP . . . . . . . . . . . . . . . . .  795 
Color Mon itor . . . . . . . . . . . . . . . . . . . . .  375 
Daisy Wheel Pr inter . . . . . . . . . . . . . . .  1 795 
MPI 88T . . . . . . . . . . . . . . . . . . . . . . . . . . .  595 
N EG Spi nwriter #551 0 . . . . . . . . . . . . .  2595 

Paper Tiger 440 w/G raph ics . . . . . . . .  895 
Paper T iger 460 w/Graph ics . . . . . . .  1 1 95 
Silentype w/interface Cd . . . . . . . . . . . .  5 1 0  
Sanyo 9 "  B&W . . . . . . . . . . . . . . . . . . . . .  1 69 
Sat1yo 1 5" B&W . . . . . . . . . . . . . . . . . . .  259 
N EG G reen Screen 1 2" . . . . . . . . . . . . .  239 

L I ST 
P R I C E  

2K Dou ble Density 299 
64K Doub le  Density 3 5 
64K Quad.  Density 95 

O U R  PRICE CALL 

R G E  STO C K  O F  S O FTWA R E  & ACCESSO R I ES 

Dysan d isks (pkg .  1 0} . . . . . . . . . . . . . . .  50 
Memorex d isks (pkg .  1 0} . . . . . . . . . . . .  40 
Opus d isks (pkg .  1 0) . . . . . . . . . . . . . . . .  35 
Televideo 9 1 2C . . . . . . . . . . . . . . . . . . . .  699 
Televideo 92oc · . . . . . . . . . . . . . . . . . . . .  749 
Verbat i m  d isks (pkg.  1 0) . . . . • . . . . . . .  30 

TO ORDER: Phone orders invited using Visa. Mastercard, or bank wire transfers. Visa & MC credit card service charge of 2%. Mai l  orders �--=--=---, 
may send charge card nu m b.er ( i nclude expiration date) , cashiers check. money order. or personal c�eck (al low 1 0  busi

_
ness days forchecks 

to clear) . Please include phone number. l n c' · ,de 3% ($5. 00 minimum) shipping, handl ing. and insurance in USA. Sh1pments withm C a l i f  
a d d  6% s a l e s  Tax. Foreign orders include 1% handling - shipped fre1ght col lect. Foreign orders o v e r  $1000 a l l o w  3 weeks extra and include 
$25 license fee. All  equipment is in factory cartons with the manufactures warranty. Equipment i s  subject to price change and availability 
We ship the same day O(l most orders. No C.O. D.s accepted. Retail store prices differ from mail  order prices. 

(71 4) 579-0330 • MAI L  TO:  1 251 B R OADWAY, E L  CAJ O N ,  CA. 92021 
Circle 51 on inquiry card. 
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speed it uses about 18 p.s every Yt.o 
second-only 0.1 % of the machine's 
time. (Changing notes at top speed 
uses less than 0.4% of the time. )  As 
for whether or not it meets the first 
criterion, you'll have to judge for 
yourself: "interesting" is in the ear of 
the beholder . I enjoy it, although it's 
certainly nowhere near Bach's Art of 
Fugue . . .  then again, nothing is. 

The algorithm description which 
accompanies this listing (see the text 
box "Algorithm Description") should 
make its method of operation clear. 
The theory of music is beyond the 
scope of this article (and me! ), but in 
brief, the program works as follows: 
first it generates eight intervals, 
chosen from a musically "nice" set of 
possibilities (see Arthur Benade's 
book, and other references, for more 
details). Beginning with a base note, 
eight notes are played, each related to 
the previous note by one of the 
chosen intervals. After a measure of 
eight notes is completed, the bit pat­
tern (voice) being used by the shift 
register is changed, one of the eight 
intervals is inverted, and another 
measure is played. (Inversion simply 
amounts to a sign change : an interval 

of + 7  (a fifth) is inverted to - 7. )  
After all eight intervals have been in­
verted, one is replaced by a new, ran­
domly-chosen interval, and the whole 
process is repeated. The "random" 
numbers are influenced by the con­
tents of page zero, so if the user is do­
ing something, or running any pro­
gram, the musical patterns produced 
will never repeat for long. 

As always, I will be delighted to 
learn of any improvements that 
readers make in this musical pro­
gram. The best way to test ideas for 
musical pattern generation is to run 
them as non-timeshared BASIC pro­
grams. Then they're easily modified 
and debugged, and if they sound 
good, they can be coded in assembly 
language. In Tiny Timesharing Music 
as presently written, it's easy to 
change the tempo of the notes: just 
POKE 881,X where X is the length of 
the notes in units of 1/60 second 
(values of X between 4 and 16 seem to 
work best) . The contents of memory 
location 918 govern the changes be­
tween one voice and the next: the 
number there (and in location 922) 
may be changed to vary the sequence 
of bit patterns used. The table of 

Protect your computer and accessories. 
• Anti-static vinyl helps prevent static from 

damaging sensitive components and caus­
ing faulty operation. 

• Double-fold stitching will not rip out and is 
unmatched for strength and long l ife. 

• Heavy gauge textured vinyl b lends 
with any decor and folds easily for 
convenient storage. 

• Over 1 000 custom designs gua ­
ranteed to fit precisely. 

• 1 00 %  satisfaction guarantee 
means we stand behind our 
product. 

Yes, there are differences 
in Dust Covers. Differences 
which can be vital ly 
important to the proper 
functioning of your system. 

musical intervals in l oca tions 
993-1000 can be varied according to 
taste, as can the table of notes 
(1000-1023; note that one table entry 
is in common, to save space) .  I use a 
digital approximation to a well­
tempered scale, but you may prefer 
another choice. • 

References 
1 .Apel, Wil l i  and Ralph T Daniel. The Harvard 
Brief Dictionary of Music. Pocket Books, 
1 960. 
2 .Benade, Arthur H. Horns, Strings and Har­
mony. Doubleday Anchor Books, 1 960. 
3.BYTE magazine, September 1 977. Several 
interesting and useful articles, especially one 
by Hal Chamberl in, page 62. 
4.Crawford, Frank S. Waves-Berkeley 
Physics Course, Volume 3. McGraw-Hil l ,  
1 968. 
5 . Feynman, Richard P. The Feynman Lec­
tures on Physics, Volume 1 ,  lecture 50. 
Addison-Wesley, 1 963. 
6 . Foster , Caxton C.  Programming a 
Microcomputer: 6502. Addison-Wesley, 
1 978. 
?.Kinnard, J R. "Generating square waves 
with the PET," PET User Notes, Volume 1 ,  
Number 3. Published by Gene Beals, POB 
371 , Montgomeryvil le PA 1 8936. 
8.Rabiner, Lawrence R and Charles M 
Rader, Editors. Digital Signal Processing. 
IEEE Press, 1 972. 

THE BEST 
DUST COVERS 
AT ANY PRICE 

MOST PRICED 

$7.95 to $ 1 1 .95 
PLUS POSTAGE AND 

HANDLING 
VISA-MasterCharge 

At Cover Craft we've man ufactu red the 
highest qual i ty Dust Covers for the e l ectronics 
industry for more than six yea rs.  We've been 
sel ected by major equipment manufactu rers 
to make covers for their  products. Our covers 
are in use in every state and in more than 50 

So visit  your dealer  or contact Cover C raft for 
our latest cata log and l ist of over 200 dealers. 

countries. We know what it takes! 

90 February 1981 © BYTE Publications Inc 
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NOW * 10 * Volumes and Growing 
For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 

This month we will highlight some of the many extra assets contained in Volumes 

*Volume I . . . . . . . . . . . . .  $24 . 95 
B usiness & Perso nal 
Bookkeeping Programs 

*Volume I I  . . . . . . . . . . . . $24 . 95 
Math & Eng ineering 

*Volume I l l  . . . . . . . . . . . .  $39 .95 
Advanced B usiness Programs 

*Vol ume IV . . . . . . . . . . . . .  $9 .95 
General Pu rpose Pro g rams 

* Vo lume V . . . . . . . . . . . . .  $9 .95 
Experimenters Programs 

*Volume VI . . . . . . . . . . . .  $49 .95 
General Ledger Programs 

*Volume VII . . . . . . . . . . .  $39 .95 
Professional Pro g rams 

*Volume V I I I . . . . . . . . . . .  $19 .95 
Homeowner Programs 

*Volume IX . . . . . . . . . . . . $19 .95 
Travelers Programs 

*Volume X . . . . . . . . . . . .  $69.95 
Total Business Package 

* See Dec. 80 Byte Ad for complete table of 
contents. 

VOLUME Il l  - ADVANCED BUSIN ESS PROGRAMS 
Tens of thousands of satisfied customers have purchased this volume. It is one of our three 
most popular volumes and has been for the last four years. Whi le containing only eight 
proprams with an average program length of 1 2 K  Bytes they have proven to be real winners! 
The Bi l l ing,  Inventory and Payrol l  programs are designed to be used with non-disk computer 
systems and just as most such systems can be u pgraded to disk operating, modification 
details are already included in this volume so that at the same t ime you upgrade your system 
you may convert these programs for disk usage. Sold for $1 500 each, nationally, for several 
years before inclusion in our software l ibrary, these programs wil l  print paychecks, customer 
bi l ls,  mail ing labels, tabulated reports and allow over a dozen different modes of operation. To 
assist the businessman in makiQg some costly decisions we have some very special programs 
that will help - schedule shipments of goods based on different demands, assign re.sources 
and people power efficiently; based on your priorities, analyze the risk factors for certain 
capital investments, compute the intrinsic value of stocks and lastly to compute the effects on 
bond yields when planning a switch. All of the programs contained in this volume are modular 
in structure (comprised of subroutines for each main function) allowing you to use the sub­
routines separately or to link them together to generate more highly specialized programs. 

VOLUME X - A TOTAL BUSIN ESS SYSTEM 
This program was sold for years for over $10,000, now yours for only $69.95. 
This volume contains the most comprehensive business - accounting - financial program 
package available in the micro field. Set up to handle businesses using the accrual system and 
standard double entry ledgers it can ·also be used by cash system businesses .. Computer 
system requirements are at least 24K Bytes of free memory, 1 00K Bytes minimum of disk 
s,tora

.
ge, and a printer. The programs will operate under M icrosoft Qis� Extended Basic and 

also under "M Basic" on those systems equipped with CP/M.  The programs in this volume will 
perform all necessary bookkeeping and accounting functions presently being handled by 

• ·  tclerks and accountants. Besides providing routine business functions such as: AIR ,  Payroll 
accounting, Bi l l ing, Inventory control, etc. ; there are sections for Fixed Asset accounting, 
maintenance of mail ing lists, Taxes (both quarterly & annually) , a comprehensive Al P section 
and a special Financial section that provides you with Profit & Loss statements and Balance 
Sheets - whenever you want them. I t  performs all check writing functions and the Check 
Register routine even allows for the addition of m anual ly written checks. El iminates the need 
for multiple recordings of the same transaction. Sales entries are made once, when the sale is 
made, the program wil l  them update Cash on Hand or AI R ,  Inventory for Sale, and your Daily 
Sales Report - PLUS cut an immediate invoice; if desired. Another "special" feature of this 
package allows for FULL updating of al l  data fi les including customer and inventory data, daily 
sales, checks, assets, etc. on a daily basis,  or weekly, or even hourly if you have specialized 
needs that can only be met in this way. Overall the program routines are about 80K Bytes long 
and automatic paging techniques are used to al low small  systems to uti l ize the programs. 

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 I l l , V, VI ,  V I I I ,  and X. 

Volume VI - Disk programs are 
compatible with TRS-80 disk basic 
The disk programs in Volumes VI, VII  and X are written in ( C P/ M )  M Basic and Disk Extended 
Microsoft Basic. Other programs written in 8K Basic. 

Unconditional Money Back Guarantee. 
KEMCO, LTD. Add $1 .50 per volume handl ing.  all domestic shipments sent U . P. S .  except APO and 

P.O. Box which go parcel post. Foreign orders add $6.00/volume for air shipment and 
make payable i n  U . S .  dollars only.  

AVAILABLE AT MOST COMPUTER STORES 
Master Charge and Bank Americard accepted . 
Our Software is copyrighted and may not be reproduced or sold.  

Unlike others we have NOT raised our prices in  five years 

P.O. Box 2096 Ash land ,  VA 23005 
Sales H OTLI N E  804-798·1 1 47 

I N  G E RMANY 
lng.  W. Hofacker, GmbH 

Holzkirchen, W. Germany 

I N  H O L LAND 
Nanton Press B.V. 
Bilthoven, Holland 



with continuous business forms 
for small computer systems 
Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 

• Available in quantities of 500, 1 ,000, 2,000 
4,000, 6,000 

• Low Prices (500 checks only $32.50) 

• FAST SERVICE - It is our policy to ship 
within 6 working days fol lowing our 
receipt of your order. 

• MONEY BACK G UARANTEE - If for any 
reason you are not completely satisfied, 
your money wil l  be promptly refunded. 

Fast Service by mail or . . .  PHONE TOLL FREE 
1 + 800·225·9550 

Mass. residents 1 + 800·922·8560 
8:30 a.m. to 5:00 p.m. Eastern Time M onday - Friday 

..- - - - - - - - - - .... I Please S h i p  FREE Kit To: CODE 460 I I Name I 
� �� I I Street 

City, State and Zip I I -Ph�

o

�n

e

------�----------------------------- 1 

I Computer make & m odel I 
I 5 Nebs ..J .... - - - - • CoiiijJiiterFonns 

78 Hollis Street, Groton, Mass. 01450 
A division of New England Business Service, Inc. 
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Programming Quickies 

Converting 
Pitch to Frequency 

Robert Katz, 248 E 90th St, #3B, New York NY 10028 

This program converts pitch to frequency and can use 
either the piano tuner's scale (based on a perfect fifth in­
terval), or the scientific, or "just, " scale (based on a 
perfect octave interval) . The scales are equally tempered 
in either case. 

The program is written in RPN (reverse Polish nota­
tion) for a Hewlett-Packard calculator . Step 8 includes a 
GTO instruction. If your calculator has labels instead of 
step numbers, use a label at steps 8, 10, 32, and 35. 

To use the program, place a number from 1 to 7 in the 
x register. This represents one of the notes from C to B in 
the 12-note scale . To indicate the standard "whole" tones, 
use a whole number (such as 1 for C, 6 for A, etc) .  To in­
dicate an accidental, use an integer plus 0.5 (6.5 for A#, 
2 .5 for D#). If the tones are to be in the octave of middle 
C, make sure a 0 is contained in the y register. Otherwise, 
the number in the y register should be an integer 
representing the humber of octaves above or below 
middle C. For example, 5.5, -2 represents G#, two oc­
taves below the octave of middle C .  Once the pitch has 
been entered, all you have to do is press R/S. For 
example, enter (6, 0) and press R/S.  This will display 440, 
which is the pitch of A in the octave of middle C .  

The formula is: 

261 .25 X (::j% t1 +Pz 

Listing 1:  A program to convert pitch to frequency. This listing 
is in the RPN (reverse Polish notation) for a Hewlett-Packard 
calculator. If your calculator uses labels instead of step 
numbers, a label must be used at steps 8, 10, 32, and 35. In a 
calculator with continuous memory, steps 15 thru 21 and steps 
24 thru 29 can be replaced with a constant recalled from 
memory. 

l .  f fix 0 20. g 1/x 

2. 1 21 . f y• 

3. 22. x - y  

4. 2 23. f y• 

5. X 24. 2 

6 .  5 25. 6 

7 .  f x s y  26. 1 

8. GTO 32 27. 

9.  I 28. 2 

10 .  x - y  29. 5 

1 1 .  1 30. X 
12 .  2 3 1 .  GTO 00 (or g RTN) 
13 .  X 32. I 
14 .  + 33 . 1 

15 .  1 34. 

16 .  35. GTO 1 0  

1 7 .  5 
18 . ENTER 
19. 7 



WHY CIS 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, 
Interactive, Standard COBOL which 
offers the advantages of COBOL . . .  
powerful data structure features, English­
like language, existing programmer 
expertise . . .  to provide you with 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 dynamically loaded modules. 

Choose a ComRact Compiler. 
The Compact compiler runs on 32K byte 
microcomputer systems. Its powerful 
subset includes full support for random, 
indexed and sequential files. 

Or choose the 
Standard Compiler. 
The Standard CIS COBOL compiler 
requires a minimum 48K of user RAM . 
A super-set of the Compact compiler, 
implementing ANSI '74 COBOL to 
Federal Low-intermediate Level. 

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 fully to the ANSI '74 stand­
ard, so programs are portable upwards 
and downwards to minis or mainframes. 
• Its interactive features enable main­
frame programmers to get results fast . . .  
working on inexpensive microcomputers. 

Forms 
The FORMS utility lets you build a 
screen layout online at the CRT. Then 
it automatically 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 automatically generated from 
screen definitions. 

Environment 
CIS COBOL products run on the 8080 
or Z80 microprocessors under the CP/M * 
operating system, and on the LSI-11 
or PDP-11 processors under RT-11. 
They are distributed in a variety of disk 
formats and come with a utility that 
enables you to use any make of CRT. 

OEMs 
Intel has adopted CIS COBOL and offers 
it (as iCIS-COBOL) for their Intellec and 

• 

Intellec II systems. Ideal 
for OEM's or private label, 

CIS COBOL was developed 
entirely by Micro Focus. Send 

inquiries for CIS COBOL object packs 
and application vendor terms to MICRO 
FOCUS or its licensed distributors. 
Distributor terms also available from 
MICRO FOCUS. 
r - - - - - - - - - - - - - -.. 

Send me more information for: B2 

D Single Copy Users 
D Reseller and Distributor Licensing 

Name ____________________ ___ 

Title __________ _ 

Company __________ __ 

Address _____ -,-____ _ 

City/State ________ __ 

Zip/Phone ________ _ 

Computer Model ______ _ 

Version of DOS ______ _ 

[illlliDill MICRO FOCUS'M I 
Micro Focus Inc. • 1601 Civic Center Drive • 11 
Santa Clara • CA 95050 • Tel: ( 408) 984·6961 • 

Telex: 171-135 MISSION SNTA 1 U.K. Office • 58 Acacia Road • St. Johns Wood • 1 London NW8 6AG • Tel :  01 722 8843 • Telex: 

I 228536 MICROF G 
L--------------.1 

CIS COBOL distributors include: Vector Graphic, Onyx Systems, Altos Computer Systems, Lifeboat Associates, Research Machines, Telecomputing, Modular Business Systems, Rair, Midlectron, 
Rostronics and Johnson - L aird Inc. t intellec is a trademark of Intel Corp. 'CP/M is a trademark of Digital Research Inc. 
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where P1 is a power within the octave of middle C. P2 is a 
power that will reach any octave above or below middle 
C .  Steps 15 thru 21 compute the seventh root of 3 I 2 , 
which is the relationship of a semitone with�n the piano­
tuner's scale, based on perfect fifths and stretched oc­
taves. Replace steps 15 thru 21 with the twelfth root of 2 
and you will have the standard, perfect octave scale. 
When using the perfect octave scale, you may have to 
change steps 24 thru 29 to 261 .63 to obtain an A 440. 
Steps 24 thru 29 are the frequency of middle C, on which 
the program is based. Note also that steps 32 thru 35 are a 
correction factor based on the half step between E and F 
in the scale. • 

BYTE's Bits 

A h a n d f u l  of compact switch 
of $1 1 5 ! 

NSF Awards 
Education Grant 

The NSF (National 
Science Foundation) has 
awarded Educational Solu­
tions Inc a grant for the 
development of courseware 
that will demonstrate new 
ways to teach numeration, 

But don't  be m i s lead l:ily price. T h i s  is no st i ppeGI down, coverless 
p retender that  tr ies t o  pass as a switcher. 
POW ER-ONE'S new SD Series i s  a t rue h i g h'pei'formance swit c h i n g  
power s u p p l y  i n  every s e n s e  of the word. I t  m eet'S-:(m pressive specif i ·  
cat ions w h i l e  employing t h e  absolute latest state·O'f,�·art power 
conversion techniq u e s. Yet i t 's  s m a l ler, l ighter, and mo re l i ab l e  than 
the rest. 
A l l  at a cost that combines afford a b i l ity with  the f i nest features of 
switch i n g  technology. The resu l t  i s  a d ramatic new d i mension i n  
switch i ng power s u p p l y  value.  
See for yourself .  For fast  act ion,  write or phone for our  new 1 980 ·, 

Catalog with  comp lete d e t a i l s  on the excit i n g  new SD Series. 
Models Chart 

M O D E L  V O LTAGE C U R R E N T  
I �US- 1 0  5 V  1 0A 

S D 1 2-4.2 1 2V 4.2A 
S D 1 5-3.4 1 5V 3.4A 
SD24-2.1 24V 2 . 1 A  

1�028-1 .8 28V 1 .8A 

Power-One, l ne. • Power One Drive • Camari l lo.  CA 93010 
(805) 484-2806 • (805) 987-3891 • TWX 910-336-1 297 
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addition, and subtraction. 
The New York City-based 
research and development 
organization's approach 
stresses learning through 
insight and practice rather 
than rote memorization. 
Feedbaek from the instructor 
helps guide and refine the 
student's growing insight. 
According to Educational 
Solutions's hypothesis, 
perceptual activities, feed­
back, and practice eventual­
ly teach the student practical 
skills .  

Under the provisions of 
the grant, Educational Solu­
tions must first produce a 
prototype of the course­
ware, then test it on public 
school students. After anal­
ysis, the courseware will be 
revised and prepared for 
distribution. 

OSU's TABS Project 

The College of Education 
at OSU (Ohio State Univer­
sity) is busily at work on 
project TABS. The purpose 
of this project is to develop 
and disseminate curricular 
materials in which high 
technologies are used to 
teach basic mathematical 
skills such as problem solv­
ing, estimation, and com­
puter literacy . Funded by 
the US Department of 
Education, project TABS's 
goal is to collect and 
evaluate existing educational 
software for microcomputers 
and select the highest quality 
programs for distribution. 
The programs are to be field 
tested and distributed 
nationally . 

Individuals or groups who 
have developed mathematics 
software for the upper 
elementary-school level are 
invited to submit their work 
for possible inclusion in the 
project. To have materials 
considered, send a cassette 
tape or floppy disk with a 
printout, machine docu­
mentation, and any related 
information to Dr Suzanne 
K Damarin, TABS Project, 
Arps Hall 202-A, 1945 N 
High St, Columbus OH 
43210, (614) 422-1257 . • 



Free softW"are ($50-$120 W"orth). Plus a cash rebate W"hen you buy the progratntnable. 

Securities 

~ 
0 $10 . 

0 $10 
Printer 
Ytil ity � 

0 $10 . 

fluid 

[i6 
0 $10 

Lab 

~ 
0 $10 • 

0 $10 

0 $10 • 

Producti  n/ 

� 
0 $10 

E lectronic 
E ng ineeri ng [•1.] 

0 $10 

C ivi l � lackbody 

liJ ii  
0 $10 

Marketiqg/ 

� 
0 $10 

M;!thematics [•1.] 
0 $10 

0 $10 
Programming 

Aids 

lj 

O i l / gas/ 
Eqergy [•'.] 

0 $10 
§tatistj ca l 

Te.sting [•'.] 

Free software plus cash rebates. 
A $10 rebate on a TI-58C--S25 rebate on a Tl-59. 
The TI-58C. An exceptional value. 
U ,p to 480 program steps or 60 mem­
ones. Plus Constant Memory TM that 
retains data when turned off. $130. 
The TI-59. Top-of-the-Line. 
Up to 960 program steps or 100 
memories.  Magnetic card read/ 
write capability. $300. 

Modules turn a programmable 
into a dedicated calculator. Pakettes 
have selected programs you key in. 

r;:l o 7vebought ;n-58C.Send m� � mod;;i; a-;;d"the"" -::- - ----s11 
one Packette listed below, plus my $10 rebate. 1 D I've bought a Tl-59. Send me lhe two modules and two Name I I Packettes listed below. plus my $25 rebate. 

1 
I 

MODULES: PAKETTES Address 

I 1 ALTERNATE ALTERNATE City State Zip 1 
I Send to: Texas Instruments Free Software Offer 1 

P.O. Box 725, Oept. M, Lubbock, Texas 794!11 Calculator Serial Number (from back of unit) 

I Return th1s coupon w1th (1) Customer Information Card (packed w1th calculator), (2) Dated copy of proof of purchase between I 
I January 1 ,  1981 - March 31, 1981 Items must be postmarked by Apnl 14, 1981 Please allow 30 days for delivery Offer v01d 1 L:'here proh1b1te�ff�ood ����es t��t�bst1tute it� �e�u� Dealer fo�mplete details __ _J 
U.S. suggested retail prices. * For use with Tl-59 only. 

TEXAS I N ST R U M EN TS 
© 1 981 Texas Instruments Incorporated I N C O R P O R A T E D  45746A 



Apple en castellano 
Tercer Medio 
presenta 
su sistema 
administrativo 
(T.M.A.) para Apple u* 

D isenado de acuerdo con los principios 
contables aceptados en todos los pa ises 
de habla hispana. 

AP L I CAC IONES COM E RC I A LES 

Y CI ENTI F I CAS 

• CONTAB I L I DAD 
G E N E RA L  

Diario General 

Resumen del D iario 

Consu l ta parcial a l  Diario 

Mayor General 

Ba lance de Comprobaci6n 

Balance General 

Ganancias y Perdidas 

Catalogos de Cuentas 

Consultas por panta l la 

• C U E NTAS 
POR COBRAR 

Cata logo d e  Cuentas 

Listado de T ransacciones 

Ant iguedad de Saldos 

Saldos por Veneer 

Relaci6n de Cobranzas 

Relaci6n de Pagos 

Estado de Cuentas 

Consultas varias por panta l l a  

• I NV E NTAR IO Y FACTURACION 
• CONTRO L D E  BANCOS 
• PERT / CPM 
• CUE NTAS A PAGAR 

• CONTROL D E  COSTO DE OBRAS 

VENTAJAS D E L  S ISTEMA T .M.A.  

• Son compl etamentes conversacionales .  

• E l chequeo de Ia  i nfo rmacion es i nstantaneo. 

• Los repo rtes impresos o pa r panta l l a  guardan 

los formatos genera l me nte aceptados.  
• Estan pensados para adaptarse a cua l q u ier 

empresa. 
• Toda Ia  i nformacion esta i nsta ntaneamente 

d ispon ible .  

• Precision E x pand ida . 

• N u me ros de hasta ± 999 .999.999.99 

l1lW � Tercer Medio 
Sistema de Informacion C. A. 

APARTADO D E  CO R R EOS 62533 
CA RACAS 1 060 - A - V E N EZ U E LA 
TE LEX : 27 .876 - CP B TH - V E .  
TE LE FONOS :  283.60.88 - 284.74.68 

. Apple es marco reg1strada par APPLE COMPUTER INC 
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Software Review 

Infinite BASIC and 
Infinite Business 

Scott Mitchell, 346 S Taylor St, Manchester NH 03103 

Infinite BASIC is a software-utility package for the 
Radio Shack TRS-80 sold by Racet Computes. The pack­
age has a suggested retail price of $49. 95, with an op­
tional Infinite Business package available for $29 .95.  

The purpose of these packages is to add extra com­
mands to either your disk BASIC or Level II cassette 
system. Infinite BASIC adds eighty commands to your 
BASIC vocabulary, so if you thought the Level III add-on 
for your cassette system was a good deal, you'll consider 
this a steal for the same price. Level III BASIC (from 
Microsoft Consumer Products, Bellevue, Washington) 
always consumes 4 K bytes of memory, even if you use 
only one or two of its features in your program. Infinite 
BASIC lets you take only the features you want and put 
them on a system tape or disk file, thereby saving 
memory space. Also, you can place the resulting object 
code in memory anywhere you wish. These two features 
make Infinite BASIC a versatile package for both disk 
and tape users . 

Infinite BASIC-Matrix and Strings 
Infinite BASIC is the foundation of the program set. 

Text continued on page 100 

-At a Glance -----------1 
Name 
Infinite BASIC and 
Infinite Business 

Type 
BASIC extension soft­
ware system with in­
dependent application 
modules 

Manufacturer 
Racet Computes 
702 Palmdale 
Orange CA 92665 
(714) 637-5016 

Price 
Infinite BASIC: 
$49.95; Infinite 
Business: $29.95 

Format 
5-inch floppy disk or 
tape cassette 

Language 
ZBO machine language 

Computer 
Radio Shack TRS-80 
with either disk BASIC 
or Level II cassette 
system 

Documentation 
Printed booklets 14 by 
22 em (5Vz by 81/z 
inches); for Infinite 
BASIC, two booklets 
totaling 84 pages; for 
Infinite Business, one 
booklet with 21 pages 

Audience 
Business, game, and 
general programmers 



But no matter what the s ize,  they a l l  g ive you i ncreased sa l es ,  
greater secu r ity, a nd l ower costs . 

Choose fro m  the VI P (315 K bytes with opt iona l add-ons u p  to 1. 2 M  
bytes) , t h e  Vector 2800 (2M bytes with 91 msec average access t i me),  
or the Vecto r  3030 (32 M bytes with 34 msec average access t i me) .  

Each one g ives you more d i sk speed a nd ca pacity tha n com pet­
i t ive mode ls .  So you ca n offer a l ess expens ive system with more 
ca pacity tha n  you r  com pet it i o n ,  or one with m uch greater ca pac ity for 
the sa me money. 

O u r  m u l t i p l e  configu rat ions with tra nsporta b l e  softwa re do not 
lock you i nto one l eve l of system .  For re l i a bi l i ty, Vecto r b u i l ds i nd ustry 
standa rds i nto each Economy S ized Com puter. Sta ndard softwa re a nd 
com ponents i nc l ude C P/M2® operat i ng system ,  M i crosoft BAS I C-80� 
S-100 bus,  4 M Hz,  Z80A processor, RS-232C seri a l  ports . 

O u r  mod u l a r  systems use com mon Vector 3 m a i nfra mes,  boa rds, 
and pr i nters . They save you t i me and money on i nvento ry, serv ice,  
staff, a nd tra i n i ng. Softwa re tra nsportab i l i ty from one system to the 
next e l i m i nates the cost of E s· d c TM 

rewrit i ng or  convert i ng conomy lZe omputers 
softwa re a nd data . Ou r now come in small, 
advanced softwa re deve l o p- medium and large. 
ment too l s  red uce de-
ve l opment t i me d ra ­
mat ica l l y. And s i nce 
we have such a wide 
ra nge of  models ,  we he I p 
you ma ke more sa l es .  

Al l t h i s  goes to 
prove one t h i ng.  

That is ,  no mat­
ter what s i ze system 
you're bu i l d i ng, a n  
Economy S i zed Com­
puter ca n be a big he l p .  

For more i nfor­
mat ion , write Vector, 
31364 Via Col i nas,  West­
l a ke Vi l l age, CA 91362 . 
Or ca l l  213/991-2302 . 
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Stack Work's 

A fu l l .  extended F O RTH i nterpreter/compiler 
produces CO M PACT. R O M A B L E  code. As fast as 
com piled FORTRAN, as easy to use as i nteractive 
BAS IC.  

� J S E LF COMPILING 
I ncl udes every l i ne of  source 
necessary to recompile i tself. 

·-8!· EXTE N S I BLE � p Add fu nctions at w i l l .  � CP/M* COMPATIBLE 
Z80 or 8080 ASS E M B LE R  included 

S i ngle l icense 
Suppl ied with extensive user manual and tutorial :  
$175.00 
Documentation alone: $25.00 

O E M 's, we have a deal for you !  

CP/M Fo rmats: 8 1 1  soft sectored , 

5 1 1  Northstar, 5 I I  Micropolis Mod I I, 

Vector MZ, T RS-80 Mod I I  

Please specify CPU type. 
Z80 or 8080 

All Orders and General I nformation: 
S U PE R SOFT ASSOCIATES 
P.O. BOX 1 62 8  
CHAMPAIGN, I L  6 1 8 20 
(21 7) 359-2 1 1 2  
Technh:al Hot Line: (21 7 )  359-2691 •(answered only when technician is available) 

. 

SuperSoft 
First in Software Technology 

*CP/M registered trademark Digital Research 
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Listing 1: Sample string-manipulation program and run. Note 
that the commands are small and compact. The program in­
itializes string A$, performs a function on it, and prints it out. 
After each printout of the modified string, A$ is reset to its 
original contents and the next operation is performed. With 
each command that modifies A$, the modified string is stored in 
]$. However, it could simply be put back into A$. The program 
runs quite fast. 

I CLS 
10 GOSUBI OOO 
I I  PRINT:PRINT"A$ = (" ; :PRINT A$; :PRINT'')" 
20 J$ = &SLR$(A$ ,6) : '  LEFT ROTATION COMMAND 
21  PRINT"LEFT ROTATE BY 6 = ( " ; : PRINTJ$; :PRINT")" 
30 GOSUB I OOO 
40 J$ = &SRR${A$,6) : '  RIGHT ROTATION COMMAND 
50 PRINT"RIGHT ROTATE BY 6 = (" ; :PRINTJ$; : PRINT")" 
60 GOSUB 1 000 
70 J$ = &SLJ$(A$): 'LEFT JUSTIFICATION COMMAND 
80 PRINT"LEFT JUSTIFIED = (";  : PRINTJ$; :PRINT")" 
90 GOSUBI OOO 
1 00 J$ = &SRJ$(A$): 'RIGHT JUSTIFICATION COMMAND 
1 1 0 PRINT"RIGHT JUSTIFIED =  (" ; :PRINTJ$; : PRINT")" 
1 20 GOSU B I OOO 
1 30 J$ = &SLT${A$) : 'LEFT TRUNCATION COMMAND 
1 40 PRINT" LEFT TRUNCATED = ("; :PRINTJ$; : PRINT")" 
1 50 GOSUB I OOO 
1 60 J$ = &SRT$(A$); 'RIGHT TRUNCATION COMMAND 
1 70 PRINT"RIGHT TRUNCATED = ("; :PRINTJ$; :PRINT")" 
180 GOSUB 1 000 
1 90 J$ = &SLS$(A$,4) : '  LEFT SHIFTING COMMAND 
200 PRINT"LEFT SHIFTED BY 4 = ("; : PRINTJ$; : PRINT")" 
210 GOSUB I OOO 
220 J$ = &SRS$(A$,6) : '  RIGHT SHIFTING COMMAND 
230 PRINT"RIGHT SHIFTED BY 6 = ("; : PRINTJ$; :PRINT")" 
240 GOT0240 
1 000 A$ = "  ABCD EF " 
1 0 1 0  RETURN 
9999 END 

RUN 
A$ = (  ABCD EF ) 
LEFT ROTATE BY 6 = (D EF ABC) 
RIGHT ROTATE BY 6 = (  EF ABCD ) 

LEFT JUSTIFIED = (AB<;:D EF ) 
RIGHT JUSTIFIED = ( ABCD EF) 
LEFT TRUNCATED = (ABCD EF ) 
RIGHT TRUNCATED = (  ABCD EF) 
LEFT SHIFTED BY 4 = (BCD EF ) 
RIGHT SHIFTED BY 6 = ( ABCD ) 

Listing 2: Program and run showing the packed-decimal 
mathematics function. The numbers must be saved into strings, 
then converted into packed decimal by the proper command. 
One may initialize precision up to 500 p laces; however, the 
more places you specify, the slower the operation will become. 
When the answer arrives, it is converted back to a string for 
printing or further normal mathematics functions. The precision 
of the exponent printed out in the answer is also initialized to 
either 10-64 to 1063 or 10-32768 to 1032767• 

1 0  CLS: DEFINTC 
20 CLEAR2000 
30 N$ = " I " :  X$ = "3994949" 
40 J = &BPRC( l 20,2) : 'SETS UP 1 20 DECIMAL PLACES PRECISION 
50 ' + OR - 32767 EXPONENT RANGE 
60 N$ = &BCP$(N$) :X$ = &BCP$(X$): 'CONVERTS X$ + N$ PACKED 

DECIMAL 
70 A$ = &BDP$(N$,X$) : '  DIVIDES A$ BY X$ PACKED DECIMAL 
80 N$ = &BPC$(A$): 'CONVERT ANSWER TO PRINT 
90 PRINT" l/3994949 = "; : PRINTN$: 'PRINTS ANSWER 
99 END 

RUN 
I /3994949 = 2. 5031 60866384026429373691 6291 04651899 1 85696 
73855661 23622604443761 359656906759009939801 484324330548 
39999209001 1 6622264764D-00007 



lnter�retive uages 

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 word� 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. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

This and other BYTE/McGraw· H i l l  
books a r e  available from BYTE 
Books or your local computer store. ISBN 0-07-038360-X 

Price S 1 8.95 
Please send ____ copies of Threaded Interpretive Languages 

Name 

Street 

lj�ll IJ[][],..� 

City 

Call TOLL FREE, 800-258-5420 
or Mail To: 

70 Main St. 
Peterborough. N H  03458 

Tille Company 

State/Province Code 

0 Check enclosed in the amount of $ ____ _ 

0 Bill Visa C Bill Master Charge 
Card No. ·-------

Exp. Date ___ _ 

Add 75< per book to cover postage and handling.  
Please remit i n  U.S.  funds or draw on a U . S .  Bank.  

B2 



Text continued from page 96: 
The extra commands available handle functions that, if 
done as a routine in standard BASIC, would take up to 
fifty times longer. The commands provide capabilities for 
matrix and string manipulation, graphics, and data com­
pression. 

There are twenty-three commands in the matrix cate­
gory . Some of the many functions that they speed up are 
copying, scaling, solving simultaneous linear equations, 
matrix inversion, and operations on a matrix from con­
stants or another matrix . 

The speed of these commands is far superior to conven­
tional BASIC.  For instance, if you want to invert a 10 by 
10 matrix, the command is J = &MINV(A, B,C) ,  where A 
is the matrix to be inverted, B is the array where the in­
verted matrix is to be stored, and C is the size of the 
matrix to be inverted (default is the dimension of A), J is 
the return argument .  J is 0 if a solution is found and - 1  if 
not. The command A = &MINV(A, B,3 )  is certainly much 
faster to execute and requires less syntax than standard 
BASIC commands. For another example, suppose you 
want to multiply matrix A by matrix B. This is performed 
by the simple statement J = &MELM(A, B) .  All matrix 
commands are of similar format, execution time, and 
simplicity. 

There are fourteen string-compression routines, which 
are extremely useful for compressing data for increased 
storage efficiency. However, you must know the type of 
data with which you are dealing and exactly what you in­
tend to do to the data in the program. You can compress 
or expand in 4-, 5-, 6-, or 7-bit formats. You can use this 

in random-file formats but not in sequential files (since 
some control characters may be in the data ) .  You can also 
convert data to lowercase or uppercase and remove 
multiple characters. 

There are fourteen string-manipulation commands 
provided, and they handle left and right character shift­
ing and rotating, justifying, and truncating . You can also 
invert a string, sort a string (multiple-key sort),  delete a 
substring, pack string text, and more. (See listing 1, page 
98, for an example . )  

The graphic commands allow drawing and erasing 
lines between any two coordinate points . Four com­
mands allow scrolling of the screen up, down, left, or 
right .  There is no wraparound feature, so scrolling up 
and down will result in a loss of what was at the top or 
bottom of the screen.  These commands can best be used 
to improve screen presentation of data, and fast execu­
tion means little time is lost. 

Other available commands include the writing of 
matrix data onto tape and the transfer of string and 
variable arguments to a subroutine in the program and 
back again. There are decimal-to-hexadecimal conver­
sion commands . 

Infinite Business 
Infinite Business is an add-on package giving twenty 

commands that, among other things, control a printer, 
provide multiple-precision mathematics, search string ar­
rays for matching elements, and provide hash number 
generation . (The package needs Infinite BASIC before it 
will work . )  

ATTENTI O N  A L P H A  M I C R O  A N D  M P M  USERS:  W E  H A V E  T H E  M I S S I N G  L I N K  

M icro Pathways introduces the ZS I O ,  a fou r  channel  RS-232 i nterface and Real  Time C l ock board. A p p l i cat ions i nc l ude 
M u lt i-User data processi n g  and high speed telecommunications. The ZSIO board is  capable of hand l ing  asych ron o u s  and 
sychronous byte oriented protocals such as IBM B I SYNC and sychronous b i t  o riented protocals such as HDLC and I B M  
SD LC. 

For Alpha Micro users it is  an ideal  high speed communications board as wel l  as a fou r channel RS-232 upgrade. MPM users 
can enjoy the conven ience of having the R eal  T i me C lock and four serial channels al l  on one board. 

The ZSIO can be tota l ly  in terrupt driven with no additional hardware to process restart i nstruct ions o r  i n terrupt vectors. 
Addit ional  features inc l ude programmable baud rates from 75 to 1 9 .2k ,  solder/ess modem d i rect ion  j u m pe r  areas and daisy 
chain capabi l it ies to any nu mber of boards. The ZSIO board conforms to the I EE-696 ( S-1 00) standard bus interface. F u l l  
docu mentation i nc l udes users m a n u a l ,  theory o f  operat ion ,  schematic and extensive appl ication n otes. 
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Z S I O  b o a r d  c o m p l e t e  w i t h  
docu mentat ion ,  RS-232 cables and 
mount ing hardware . . . . . . . . . . . . . . .  $599.00 

Z S I O  with A lpha M i cro in terface 
drivers . . . . . . . . . . . . . . . . . . . . . . . . . . .  $899.00 

ZS I O  manual  (credited upon board 
pu rchase) . . . . . . . . . . . . . . . . . . . . . . . .  $ 25 .00 

Dealer i n q u i ries welcome 

Micro Pathways 
21 1 62 Lorain R oad 

Fairview Park, Ohio 441 26 
21 6-333-8864 

Circle 58 on inquiry card. 



LEAR SIEG L E R  
A D M  3A 
ADM 3 1  
A D M  42  

SO ROC 
Technology 

1 0  1 20 
1 0  140 

OKIDATA 

Texas 1 810 M 
n�trument 

I 
U/tt Copy mpact 
.
Printer 

7 50 chara t sec b '-
. c ers Per prjniin� dtrecttona/ 

Cromemco gvstem leroto omputer 

d
Wit

k
h mode/ OFF IS dnve 

A � , >" . .. .  "" 
"'\.• o$ II( .. t � ,'l< w -A. ti- , � �· -

- " • A f. Jf.. o,t :.1: li. 1.. < ,, .. -*0 
� .l Jl t w • 11. g � ' J Jt. -

Hazeltine 1420 Video Intelligent 1ier..,.,. .,,mal 
Upper & lower case nu . fund . enc Pad ton keys, etc . . 

NORTHSTAR 
HOR IZON I I  
HOR IZON I I  Quad 

I ntegral Data Systems Livermore Accoustic 
Model 445 Printer . .  $695.00 Coupler . .  

Centronics 
M icro Printer . . .  Centronics 779·2 . . . .  775.00 

M icro l ine  80 $570 . Televideo Model 950 . . . 1 295. 5" Scotch Diskette 
Box . . . .  

Model SS1  for 
Atari 800 

MANY OF O U R  PRICES ARE TOO LOW 

TO ADVERTISE. PLEASE CALL OR WRITE 

I ndustrial M icro Systems 
16 K static memory . . 349.00 

8" Scotch Diskette 
Box . 

We carry a f u l l  l i ne of A l pha-Micro Products. 
We have a fu l l  staff of Prog rammers a n d  Computer 

Con s u ltants to design,  con f i g u re and del iver a Tu rnkey 
Computer System to meet your spec i f i c  req u i rements. 



lhe single board microcomP.uter that's perfect for CP/Net TM 

Everything you need for a network slave is built in :  
Z-80 processor, 64K dynamic RAM, even the console 
serial port. The forthcoming expansion board wil l  add 
additional ports, priority interrupt control, and IEEE 
S-1 00 bus master capabil ity for the network master 
processor. And MuSYS delivers all the software sup­
port you need to take advantage of CP/NET'M and the 
advanced M P/M'M operating system. For your multi­
user system, it's the ideal way to add stations, share 
common resources (peripherals, programs, data bas­
es), and increase total throughput, while maintain­
ing hardware isolation for each user. 

Just $ 1 ,395 ea. Generous dealer and quantity dis­
counts available. Call or write today for more details. 
CP/Net .and MP/M are trademarks of Digital Research. 

IUIJ§l!:D§ Multi-user Microsystems 
1 451 Irvine Blvd., Suite 1 1 ,  Tustin, CA 92680 

(71 4) 730-5692. TWX: 91 0-595- 1 967 
CABLE: M USYSTSTN 
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I found the automatic page headings and pagination to 
be the most helpful feature in the printer category-just 
define the header or footer and run the program. This 
feature can be turned on or off and reset within the pro­
gram. 

I have found that packed-decimal mathematics is very 
interesting to most people who have Infinite Business . 
With it, they can add, subtract, multiply, and divide with 
up to 500 significant places of precision . I would have 
liked to have seen some more mathematics functions here 
such as squares, square roots, logarithms, and other 
technical-mathematics functions. (See listing 2, page 98, 
for an example. )  

Conclusions 
• In checking over these packages, I saw two problems. 
In trying to assemble an Infinite BASIC module for use in 
low memory on tape, I set an upper limit of hexadecimal 
7FFF and the assembler bombed out. I assume this is a 
result of the assembler placing i ts code in the same 
memory that I had specified during the assembly process, 
thus clobbering the disk operating system . It is unfor­
tunate that the assembler cannot make the object 
modules in high memory and save them on tape or disk. 
If this were so, the object modules could then be loaded 
into the memory locations the user specified. As it is, the 
assembler will save the object code to tape, but saving to 
disk requires typing in a cumbersome dump command. 
The assembler gives everything needed to type for this 
dump, but it would be much easier if the user did not 
have to intervene (and if the disk operating system clob­
bering were eliminated) .  
• The second problem is that the setting of memory size is 
difficult for those BASIC programmers who are not 
especially familiar with machine language. The Infinite 
BASIC documentation spends little time with examples of 
how to do this with user-created object modules. 
• The Infinite BASIC documentation is about as difficult 
to understand as the Radio Shack Level II manual . There 
are three manuals.  Two are for Infinite BASIC-one · 
being a general description with lots of examples, the 
other a definition of the command formats. The Infinite 
Business manual has both of these elements incorporated 
into one volume. All the information is there, but there 
are not enough examples to cover every case, so the result 
may be that the 100 available commands will be hard for 
the less experienced programmer to understand. As the 
command statements are fairly involved, frequent 
references to the manuals are necessary. 
• These packages would be of great help to the more 
skilled business, game, and general programmer who 
could best understand and make use of the available 
power. However, in comparing these to other similar 
packages, almost anyone would find enough of the 100 
commands useful to make it worth the price. • 

Give to the college of your choice. . 



The Perfect Fit 
The Micromodem I I  data communications system 

and the Apple I I *  computer. What better combination to 
maximize the capabilities of your personal computer! 

This popular direct connect modem can transmit 
data between an Apple II and another Apple I I ,  a 
terminal, another microcomputer, minicomputer or 
even a large time-sharing computer anywhere in North 
America. The Micromodem I I  has unique automatic 
dialing and answer capabilities which further increases 
the communications possibi l ities between the Apple I I  
and another computer or terminal. 

You can send and/or receive messages or data 
when you are out of your office, home or out of town. 
Your branch business locations can communicate with 
each other regarding i nventory and other matters over 
the phone. Or you can communicate with friends 
across the country. And you can access information 
utilities l ike the SOURCE for various business and 
personal applications. 

The Micromodem II consists of two parts. One part 
includes the printed circuit board which holds the 
Micromodem I I ,  ROM firmware and the serial interface. 
The board plugs directly i nto the Apple II providing al l 
the functions of a serial interface card p lus 
programmable auto dial ing and auto answer 
capabilities. The on-board ROM firmware enables the 
Micromodem II to operate in any of three modes to 
perform different tasks-terminal mode, remote console 
and program control mode. 

The other part of the Micromodem II datacomm 
system is a Microcoupler which connects the 
Micromodem board and Apple I I  to a telephone l ine. 
The Microcoupler gets a dial tone, d ials numbers, 
answers the phone and hangs up when a transmission 
is over. There are none of the losses or distortions 
associated with acoustic couplers. The Microcoupler is 
compatible with any North American standard 
telephone l ines and is FCC-approved for direct 
connection in the U .S .  It works with standard dial 
phone service or Touch-tone service. 

The Micromodem I I  is completely compatible with 
Bel l 1 03-type modems. Fu l l  and half-duplex operating 
modes are avai lable as well as speed selectable 
transmission rates of 1 1 0 and 300 bps. 

Why not i ncrease your Apple l l 's capabil ities by 
outfitting it with the sophisticated Micromodem II data 
communications system?  The Micromodem II is 
avai lable at retai l computer stores nationwide. For the 
store nearest you, call or write : 

(!) . .  Hayes 
Circle 60 on inquiry card. 

Hayes Microcomputer Products Inc. 
5835 Peachlree Corners Easl. Norcross. Georgia 30092 (404) 449-8791 

T .. Micromodem I I  is a trademark of Hayes Microcomputer Products, Inc. 
• Apple II is a registered trademark of Apple Computer Inc. 
The Micromodem I I  can also be used with the Bell & Howell computer. 



-- -TRINI'TAON 

TWO �At 
FREE TRIAL 

OFFERS 

(0 ATARI OO© 

And one that costs you a buck. 
One: Buy a new Te leli n k® I cartri dge  for your  
A TAR I 400® o r  ATAR I  800® co mp ute r and  
get one free hour  o f  Comp uServe I nformati on  
Service ti me .  

Two: Visit a Rad i o  Shack® compute r center. Most 
are equ ip ped to access the CompuServe 
I nformati on  Service n ow. Lo g in and see what you 
can g et .  Th e service i s  compati b le  with any 
TRS-80® i nc l ud i ng  the n ew V I DEOTEX® u n it .  

Three: Send $1 . 00 to us  and  we' l l  send you the 
cu rrent " m e n u "  of servi ces,  i nc lu d ing  the 
soph isticated b ig mai nframe power  of  M i cro NET. 
Sen d $1 . 0 0 ,  name and address to :  Co m p uServe , 
I nformati o n  Serv ice Div is i o n ,  5000 Arl i n gton 
Centre Bou levard , Co l u m b u s ,  O h i o  43220.  

Radio Shack, TRS-80 and Videotex are trademarks o f  Tandy Corporation. 
ATARI 400 and ATARI 800 are trademarks of A TAR I, Inc. 



All this is yours to command. 
Access to news and 
entertai n me nt data bases , 
co m p uter gam es and art ,  
reg i ona l  newspapers , 
n ewsletters , programs , 
lang u ages , sto rage (up  to 
128k f ree ! )  and lots more is  
yours for 8% cents per  

�;..._;..,...;;;;.;:;;._�.,;;;.....,�� m in ute (between the 
h o u rs of 6 pm and 5 am 

weekdays and a l l  day 
weekends) , b i l led to 
you r  charge card . It's 

a local phone h ook-up in m o re than 260 U . S .  citi es . 

Compu Serve is  
wo rking with 1 1  
m ajo r regi o nal 
newspapers to 
b ri n g  you thei r 
e lectron ic  
editi ons ,  as  wel l  
as t h e  Associated 
Press news and 
sports wires . 

Condition 
Red 

· - - " '"' "' - � "' "" - -- ... .._ .... <a. S- .::. - = ... "' --- .... 
- -.  .... .. : .;:; .-. - � - �· ,,_ - -----� -

S i m p le games and 
g raph ics fo r the 
beg i nner. And ,  when 
yo u ' re ready-try the 
real ly tou g h  ones on 
M icro N ET (see 
M icro N ET service) . 
Yo u h aven ' t  l ived 

u nti l  you d iscover a 
p laye r from Los Angeles 

i n  your d u ngeo n !  

CompuServe i s  conti n ual ly add ing  n e w  on- l ine 
i nformat ion resources .  
So , o rder o u r  cu rrent 
menu and watch fo r new 
features such as an 
electro n ic  encyclo­
pedia, travel i nfor­
mation ,  food 
preparatio n  and 
garden ing t ips , 
govern ment p u b­
l icatio n  data-

Data 
Bases 

ll 
and much more!  r 

�-----

MicroOuote has h is­
torical and stati stical 
data on almost every 
sto ck,  bond o r  opti o n  
y o u  can buy. Corp o rate 
f inancial i nformati o n ,  
com modity prices 
and f inancial 
newsletters are 
a lso avai lab le .  

And ,  when yo u ' re ready fo r b i g-ti me computer acti o n  . . .  

You need a 
computer to 
use a l l  the 
Micro N ET 
services which 
put you in 
com mand of 
o u r  b ig , fast 
mai nframe 
computers . 
But even with 
the s implest 
terminal  yo u can send electro n i c  mai l  to any other user, 
use the CB s imu lato r, and  t ry to zap the en emy's 
spacesh ips in real-and very fast-ti m e .  Many 
networki ng m u lti -player games ava i lab le .  

I 
Not 1985. 

NOW! 
· .  ___ _ 

See fo r you rself 
what a 
state-of -the-art 
e lectron ic  

1 i nfo rmati o n  � service can d o .Get , a demonstrati on at 
a Radio Shack® 

com puter center o r  
s e n d  $ 1 . 00 for  

a cu rrent 
menu  

today. 

CompuServe 
Information Service Division 
5000 Arl i ngton Centre Blvd . 
Columbus, Ohio 43220 
(614) 457-8600 Circle 61 on i nqu i ry card. 



A Pascal Library Unit for 
the Microm.odem. II 

The Micromodem 
The Hayes Microcomputer Pro­

ducts Micromodem II is a powerful 
combination of hardware and firm­
ware that facilitates computer-to­
computer communication. The on­
board ROM (read-only memory) 
contains programs for originating 
and answering calls (including dialing 
the telephone) and an ACIA (asyn­
chronous ·communications interface 
adapter) device for parallel-to-serial 
conversion. In addition, the accom­
panying owner's manual provides a 

_ wealth of information on how to 
custom program the modem for such 
applications as repertoire dialing, 
modifying hardware defaults, and 
dumb terminal communications. All 
of the examples given are in BASIC. 

At the time I purchased a Micro­
modem for my Apple II computer, 
Pascal software for driving it was not 
available. In fact, certain parts of the 
modem's firmware refer to locations 
and routines used by the old Apple 
monitor; these routines are accessible 
from BASIC but don't exist under 
Pascal. Having forsworn BASIC and 
being faced with the modem as my 
only non-Pascal application, I was 
determined to develop a suitable 
library of Pascal programs. With a 
little help from the friendly folks at 
Hayes Microcomputer Products (who 
are about to release their own Pascal 

About the Author: Thomas H Woteki has 
a PhD in statistics and is currently developing 
an interactive statistics package for the Apple 
II. His interests include applications program­
ming in Pascal and systems development for 
the Apple II. 
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Thomas H Woteki 
814 D Street NE 

Washington DC 20002 
(MicroNet 70220,165) 

software), and through close study of 
the manual, I was able to do just that .  

The Library Unit 
The routines are housed in an in­

trinsic unit dubbed "micromodem" 
(see listing 1) .  Library units are a 
UCSD addition to Pascal; commonly 
used routines can be stored in a 
l ibrary unit that can be called by any 
Pascal program. Intrinsic units have 
the advantage that the object code of 

· the unit is never entered into the code 
file of the host program, thereby 
maximizing disk storage space. A 
slight disadvantage is that the library 
containing the unit must be on-line 
(available for access) whenever the 
host program is executed. I have the 
unit stored in my system library on 
the boot disk. 

UCSD Pascal units consist of two 
major syntactical components: an 
"interface" block and an "implemen­
tation" block. The interface block 
contains the declarations for all the 
structures available to the calling pro­
gram, just as if they were declared in 
the global-data segment of that pro­
gram. The implementation portion 
contains declarations used by the unit 
but not available to the host, as well 
as definitions of all the procedures 
declared in the interface. All "exter­
nal" procedures (the independently 
assembled machine-language pro­
grams used by the unit) must be 
declared at this point and linked in 
later. 

Our interface block begins with the 
declaration of several constants 
which correspond to the addresses of 
certain locations in the modem's 
ROM and the Apple's memory. The 

constants are appropriate to having 
the modem .card in slot 2 on the Ap­
ple's motherboard. This is the set-up 
expected by the Apple's low-level I/0 
(input/ output) drivers, the BASIC 
l/0 Subsystem, or BIOS. If you wish 
to install the card in another slot you 
will have to modify the addresses and 
the BIOS accordingly. 

The values "acia" and "modem" are 
the addresses of the ACIA and the 
modem control and status words, 
respectively. Both of these registers 
(actually pairs of registers) have the 
property that what is written to them 
(the control word) is not what may be 
read from them (the status word).  
Since it is important to know what 
was last written as the modem control 
word, a copy of this data is stored in 
location "modemcopy" in a portion 
of the Apple's memory. 

The value "keybde" is the address 
of the Apple's keyboard, and 
"datain" is the address where 
characters received by the modem 
can be found. The value for "outa" is 
the address of a routine in the mo­
dem's firmware which transmits char­
acters; this routine expects to find the 
characters in "dataout". Fortunately, 
the output routine does not reference 
any ,;old" monitor locations. 

The constants "resetflag" and 
"selftest" correspond to two special 
bits in the modem control word. Set­
ting bit 3 of the word puts the modem 
into the self-test mode, wherein the 
modem communicates with itself. 
Setting bit 4 prevents the ROM from 
automatically applying default set­
tings to the ACIA. 

The next two sets of declarations 
establish two variables, "br" and 

Circle 62 on inquiry card. --+ 



The International 
Microcomputer 

Software 
Diredory 

At last ! Your Software needs 
answered by One single 

comprehensive source. 
Essential for everyone 

concerned with microcomputers 

The Directory 
The International Microcomputer Software Directory has 
three sections: 
1 lists software according to specific subjects organised 
within seven major categories, Commerce, Education, Home, 
Industry, Professions, Sciences, Systems. Within the categories 
programs are listed with: • Name • A unique ISPN (inter­
national standard program number) • A short description 
• Systems with which it is compatible (machine and operating 
system) • Software house • Price. 
2 lists in ISPN order (thus in Software House order) the 
programs with a full description of: • Features • Special 
requirements • Method of distribution. 
3 lists by machine (make and model), then within general 
categories and subjects the names and ISPNs of compatible 
programs. 
Appendices include details of compatibility between 
machines and operating systems, plus a glossary of computer 
terms. Also included is a special consumers' guide to buying 
software. 

INTERNATIDIIIAL � .FTWIIE IIRE1111RV 
PET 

$12.00 plus;'P 'IIl· P $· 1.0�::--

Comprehensive 
Every effort has been made to obtain full details from every 
reliable supplier of microcomputer software. 
International 
With offices in Britain, America, and Hong Kong, we are well 
placed to keep in touch with developments in these major 
centres. We also employ a team of translators to obtain up-to­
date information from software centres throughout the world. 
Independent 
The publishers have no affiliation with any of the software 
houses whose programs are listed in the directory. 
Easily-accessed 
The clear cross-referencing system outlined above enables 
the reader to select programs by specific applications, 
operating systems, and price. 
Up-to-date 
Information is stored immediately it becomes available in a 
large computer database which generates fully indexed and 
cross-referenced camera reacly copy. Thus we are able to 
include software made available immediately prior to 
publication. 

Also Available 
The International Microcomputer 
Software Directory Supplements 
Available for individual machines or operating 
systems the Supplements contain listings of soft­
ware compatible only with particular machines 
or operating systems. Supplements are 
organised as in the first two sections of the 
Directory section above. 

Please send me copies of the International Microcomputer Software Directory, OR phone your order through now 

(24 hr. service) giving your credit card 
number; and address (800) 525 5992 and/or copies of Software Directory Supplements, s1ate which ____ _ 

Name (Block letters Please) -----------------­

Address-----------------------
Imprint Software 
420 South Howes St. 
Fort Collins. CO 80521 (303) 493 27K) 
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�zaooo 
The System X8000 MICRO-MINI'" based on 
the 1 6-bit Zilog Z8000 processor is available 
for Immediate delivery. 

FEATURES (partial list) 
o Zilog Z8000 CPU 
o Intel Multibus compatible 
o Unique memory management system 

allows up to 16 megabytes of memory 
o Optional 951 1 arithmetic processo·r 
o 6-level vectored + non-maskable interrupts 
o Two programable timers 
o On-board monitor ROM option 
o Full "Multimaster" capabilities allow multiple 

processors and/or DMA devices on the 
same bus 

o Flexible and/or hard disk controller 
o Powerful disk-based operating system 
o Memory boards: 1 6K, 32K, 48K, 64K, 96K, 

1 28K 
o 1 5-slot backplane 
o Heavy-duty switching power supply 
o Industrial quality throughout 

Prices start from $998. System discounts. 
Call for prices on complete custom systems. 

SYSTEM X9020 
(CPU Manual $19.95) 

$4 ... 95* The 

I I READY TO RUN 

SYSTEM FEATURES (partial list) 
Pascal MICROENGINE'• X9000 

• 16 bit P-code CPU 
• 64K bytes RAM/Full DMA 
• Floppy disk controller (SS or OS) 
• Floating point hardware (IEEE standard) 
• System software with enhancements 
• 2 serial, 2 parallel ports 
• Pascal compiler,text editors, file manager. 

CPU & memory diagnostics, symbol ic Pascal debugger, 
linker. utilities and more. 

Floppy Disk Drive• (2) 
• 1M combined memory 
• Double density, single sided 
• Standard 8" diskettes 
• 6 ms track to track 

$900* 
With CPU 

•LIMITED TIMF. cash price. 1 0 %  DOWN guarantees 
priority. Master Charge & VISA cards accepted. 

System discounts 

ADM3A+ plus RG graphics (51 2x256) ... $1995 
NEC Spinwriter 5510 or 5530 w/trac ..... 2895 
Anadex D P-9500 printer (60dpi) . . . . . . . . . . . .  1 595 
X-912 CRT (less 18 function keys) . . . . . . . . . .  799 
P-E 550 CRT ("Bantam") . . . . . . . . . . . . . . . . . . . . . . . . .  740 
Siemens standard 8" drive (ss/sd-dd) . . . .  399 

312 684-3183 �M C:�5?c�!r�o!!'\ � 5710 Drexel, Chlcego, IL 60637 
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"md", that may assume the values 
"low" (corresponding to 110 bps [bits 
per second])  and "high" (300 bps), 
and "answer" and "originate" respec� 
tively. Following this is a set of 
declarations for boolean-valued func­
tions that report on various aspects of 
ACIA and modem status. The inte­
ger-valued functions "aciastatus" and 
"modemstatus" return a complete 
status report. The interface block 
concludes with a series of procedure 
declarations for setting the ACIA and 
modem control words and for per­
forming such chores as dialing the 
phone, waiting for the other system 
to turn on its carrier, and sending and 
receiving characters. Several of these 
routines call external procedures 
declared in the implementation block. 

The implementation block begins 
with a set of declarations that 
facilitate direct-money accessing 
from Pascal . The declarations 

establish the type "freeunion", a 
variant record, and a variable 
("memory") of that type. The vari­
able has two names (it is a free union; 
see Peter Grogono's Programming in 
Pascal, listed in the references) and 
will be interpreted differently depend­
ing on the name used. When referred 
to as "memory .addrs" it will be 
treated as an integer, but when re­
ferred to as "memory .pntr" it will be 
treated as a pointer to an array of the 
type "word". Thus, both the location 
pointed to and its contents can be 
manipulated from Pascal as indicated 
in the following fragment: 

VAR x:0 . . 255; (x takes integer 
values from 0 to 255) 

memory.addrs: = acia; (point to 
location acia) 
x: = memory.pntr[O) ;  (read the 

Text continued on page 124 

Listing 1: Library unit "micromodem" for Apple Pascal system. These routines can be 
called for use by any Pascal program, but they are intended to drive the Hayes 
Microcomputer Products Micromodem II. 

( HLF'R I NTER : f ) 
I *S S+ * l < * SWAPP I NG REQUI RCD FOR UNI T S  I )  

UN I T  micr omode� i i N T R I N S I C  CODE 23 DATA 24 i 

I NTERFACE 

CONST dala i n =  - 1 62 1 7 i  $COA7 } 

aci a= - 1 6 2 1 8 i  $COA6 
' .i 

modent= - 1 6 2 1 9 i  $COA5 

Ke!:!bde= - 1 6 3 8-4 ; ·$COOO J-

au la= - 1 5870 i SC202 

dataoul= 1 9 1 2 i  $0778 

IIOdeUICOP\:1= 1 658 i S067A � J 

reselfl as= s ;  
sel f les l= 1 6 i  

TYPE baudrale=( l ow , h i sh ) ;  

mode= ( an swer , or i s i n a le ) ;  

VAR md : n1ode ; 

br : baudr a le i 

FUNCTION r i n s i n s : BOOLEAN i 

FUNC T I ON c arr i er : BOOLEAN i 

FUNCT I ON r cvr fu l l : BOOLEAN i 

FUNCT I ON lransemP l!:! : BOOLEAN i 

FUNCT ION aciaer r or : BOOLEAN i 

FUNCT I ON aciaslalu s : I NTEGER i 

FUNCT I ON modems L a lu s : I NTEGER i 

PROCEDURE i n i Lac i a( wor d : I NTEGER l i  

PROCEDURE enab l e l r an sm i l i  

PROCEDURE selmode( m d : mode i br : baudr ale ) i  

PROCEDURE P i cK u p ;  

Listing 1 continued o n  page 110 

Circle 64 on inquiry card . .....,. 



TOLL FREE 1 -800-528-1 41 8 

ZENITH-HEATH Z-89 
ALL-IN-ONE COMPUTER 
FREE HDOS and 48K RAM in­
cluded !  Bui lt-i n  m i nifloppy 
drive, smart terminal with 25 x 
80 display! 

CALL FOR PRICE! 

ATARI 800 SYSTEM 
MicroWorld now offers com­
plete systems based around 
the Alari 800 Personal compu­
ter . . .  choose from a selection 

LEXICON LX-1 1  
Priced lower than Novation, 
lower than livermore! New Bell 
1 03A compatible, RS.232 com­
patible modem has special 
battery-powered option! 

CALL FOR PRICE! 

of printers, disk drives, and 
Atari's comprehensive soft­
ware l i brary! Prog ram re­
corder, modem,joysticks, and 
more! CALL FOR PRICE! 

OKI DATA 
M ICROLI NE 80 

MicroWorld i s  now featuring the Okidata Microline 
80 printer, a n  ideal choice for small micro-system 
appl ications-business systems, personal systems, 
CRT hardcopy, manufacturing work stations, tele­
commun ications appl ications, a n d  distributed 
processing appl ications! The reliable M-80 is a 
compact printer capable of printing 80 characters 
per second in a 9 x 7 dot matrix format. In addition 
to normal u pper and lower case printing, the M-80 
prints both double width characters (80 columns 
per l i ne) a nd condensed characters, ( 1 32 columns 
per l ine) at six or eight l ines per i nch. Font selection, 
character spacing and l ine spacing are all under 
program control .  Okidata warrants the M-80 print 
head for 200,000,000 characters or one year's nor-
mal operation! $S69 .OO 

MICROSHOPPER 
New edition of the best-selling 
computer consumer guide! In­
cludes more than 1 00 photos, 
dozens of product reviews . . .  
feature articles, glossary, and 
more! $1 0.00 post paid 

Letter-qual ity, up to 40 cps 

printer offers complete inter­

changeabil ity between metal 

a nd pl astic pr int  wheels!  

U n iversal i nterface, baud 

rates to 9600, optional forms 

tractor. $2,499 .OO 
M ICROWORLD SPECIALS 

Atari 400 . . . . . . . . . . . . . . .  $460.00 
Atari 825 . . . . . . . . . . . . . . .  $745.00 
Atari 820 . . . . . . . . . . . . . . .  $509.97 
Atari 830 . . . . . . . . . . . . . . .  $1 49.33 
Atari 850 . . . . . . . . . . . . . . .  $1 64.00 
BASF DlskeHes . . . . . . . . . .  $ 4.25 
Centronics 730 Parallel . $599.00 
DEC LA-120 KSR . . .  Call For Price 
Hazeltine 1 500 . . . . . . . . . .  $999.00 
Hazeltine 1 421 . . . . . . . . . .  $81 0.00 
ADM 3A+ . . . . . . . . . . . . . . .  $860.00 

Visicalc for Atari . .  Call For Price 
Visicalc lor Apple . Call For Price 
Perkin Elmer Bantam CRT $499.00 
Sorce JQ 1 20 . . . . . . . . . . .  $750.00 
Sorce IQ 140 . . . . .  Call For Price 
Tl 8 1 0  BASIC . . . . . . . . . .  $1 ,643.00 
Tl 820 RO BASIC . . .  Call For Price 
Tl 8 1 0  With FLC and CP $ 1 ,8 1 6 .00 
Zenith Z-89 . . . . . . . . . . .  $2,399.00 
Televideo 9 1 2B . . .  Call For Price 
Televideo 9 1 2C . . .  Call For Price 

Prices are subject to change and offers subject to withdrawal without notice. 

MCOWOrl.D 
1425 w. 1 2th Place, Tempe, AZ 85281 

Master Card and Visa orders welcomed! 
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64K Horizon I I  $2669 
Don't be fooled by our low prices. These aren't just any 
64K Horizon Irs. They're thoroughly tested. enhanced. 
and backed by fast worranry service. Also. we discount 
the total system from game disks ro hard disks. Call for 
our price on your system. 

Horizon II 64K Quad 
Horizon II J2K DD 
Horizon II J2K Quad 

P R I NTERS 

. . . . SJ069 
S2JJ9 
S2689 

Microline 80 
$5 1 9 

Epson ..... MX-80 

Centronics 7:37 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £769 

C·ltoh 1 540 ( 1 50 cps./1 32 col.) .... $899 

Paper Tiger 460G . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 1 49 

Anadex 9500. 9501 . . . . . . . . . . .  $ 1 299 

Tl-81 0 Basic . . . .  

NEC 55 1 0  

. . . . . . . .  $ 1 489 

. . . . $2589 

A�ri 800 . . . . . . . . . . . . . . . . . . . . . .  $747 

Zenith (Heath) Z-89 48K . . . . . . . $ 2 1 49 

I ndustrial Micro 5000 DD $2499 

Altos ACS-8000-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4995 

Onyx C 8000 2 (4-user) .$ 1 2995 

P.E. Bantam (while they lost) . . . . . . . . . .  $599 

Soroc IQ 1 20 ..  . . . . . . . . . .  $729 

Zenith Z- 1 9  . .  . . . . .  . . . . . . . . . 

Televideo 920C 

Televideo 950C 

Moil Order Only 

. . . . £769 

· · · · · · · · · · ·  $769 

H . $989 

2% cash discount incl. Prices sub jeer ro change. Product 
sub jeer ro avail. Az. residents add 5%. F.O.ll. Sconsdale. 
0-20% restocking fee for returned merchandise. 
Warranties included on all products. We Export. 

Scottsdale 
Systems 

- 6730 E .  McOowell l\ood #1 00 lEE�-""" Scottsdale. Az. 65257 __ - Open 6 to 6 PM · MSct. 

(602) 94 1 -5856 
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Listing 1 continued: 

PROCEDURE d i a l ( n u mber : ST R I NG J ;  

PROCEDURE wai ifor c ar r i e r ; 

PROCEDURE hanSu p ;  

PROCEDURE setmodemC word : I NTEGER l ;  

PROCEDURE sendchar i 

PROCEDURE setchar < VAR c h ! CHAR l ;  

I MPLEMEN T A T I ON 

· TYPE word=PACKED ARRAY( O , , l J  OF 0 . , 255 ; 

freeun i on =RECORD CASE BOOLEAN OF 

TRUE : C addr s : I N TEGER ) ;  

FALSE : < v a l u e : t wor d ) ;  

END ; 

VAR aemor y : fr e e u n i o n ; 

FUNCTION r in s i n s ;  

C Deter m i n e  whe ther ihe Phon e i s  r i n s i n s  } 

BEG I N  

aemor y , addr s : =MODEM ; 

r i n s i n s : =memor y , va l u e f ( O J< 1 28 ; 

END ; 

FUNCTION car r i er ; 

C Test for Presence of c ar r ier 

BEGI N  

memor Y . addr s : = ac i a ;  

car r i er ! =memor y , va l u ef ( O J  MOD 8<4 ; 

END ; 

FUNCTION rcvrfu l l ; 

C Check if ACIA r ec e i ver r e s i s ter i s  fu l l  ) 

BEG I N  

memor y , addr s ! =a c i a ;  

rcvrfu l l : =ODm memor y , v a l u e f [ Q ] ) ; 

END ; 

FUNCTION Lran semPiY ; 

C Check if ACIA t r a n smi t ter r es i s te r  is e m P tY J 
BEG I N  

memor y , addr s :=ac i a ;  

LransemP t Y ! =ODD< memor s . v a l u e t ( O J  D I U  2 1 ; 

END ; 

FUNCTION aciaer ror ; 

C Check for ACIA error ) 

BEG I N  

memor s . addr s : =ac i a ;  

ac i aer ror ! =memor y . va l u e t [ O J > 3 ;  

END i 

FUNCT ION a c i a s ta tu s ;  

C Determine ACI A s t a t u s  

BEG I N  

memor y , addr s : =aci a i  

ac i as ta tu s : =memor s . va l u e t ( Q ] ;  

END;  

FUNCTION modems taiu s ;  

C Deter m i n e  l a s t  v a l u e  wr i tten io m odem 

BEG I N  

memor y . addr s ! =modemcoPY i  

mode m s l a tu s : =memor Y . v a l u e t [ O J i  

END;  

Listing 1 continued o n  page 112 
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THE World Class Multiprocessor 
* From Guangzhou. China t o  Norwich. England. From Banphai. 
Thailand to Pasadena. California. A proven record of performance 
and reliability in installations throughout the World makes the 
DISCOVERY MULTIPROCESSOR 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/Mt 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 1/0. 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 DPC's 

into the standard 5- 1 00 bus - up to 
1 6  in a single chassis! 

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

Whatever your requirem ents, Whatever your language. No matter 
how you say it - DISCOVERY is THE World Class Multiprocessor. 

The ACE DISCOVERY MULTIPROCESSOR dedi­
cates a complete. 64K Z-80 Distributed Processing single 
board Computer. the dpc- 180'" to each user. An 
expanded DPC coordinates all of the system activities. 

Multiuser mainframes with 192K ram start at 
under $6000 . The 64K dpc:-180'" is priced at 
$ 1 395. Immediate delivery. A complete line of 
standard peripherals including a 2 6 M  byte hard 
disk subsystem can be supplied on request. 
Dealer and OEM inquiries are invited. 

Action Computer E nterprise, I nc. 
55 West Del Mar Boulevard, Pasadena, California 9 1 1 05 USA • Cable ACEPAS Pasadena • (2 1 3) 793-2440 



NO FRILLS! 
NO GIMMICKS! 

JUST GREAT 
DISCOUNTS 
MAIL ORDER ONLY 
ATARI  800 
Personal Com puter 

System . . . . . S79900 

NO RTH STAR 

H orizon 1 1 32K . . . . . . .  234900 
Horizon II Quad . . . . . . .  279900 
H orizon 1 1 64K . . . . . . . . . 299900 
Horizon Quad 64K . . . 339900 

TELEV I DEO 

91 2 . . . . . . . . . . . .  74900 
920 . . . . . . 79900 

HAZE LT I N E  

1 420 . . . . . .  . . 79500 
1 500 . . . . . . . . . . . 84900 
1 5 1 0 . . . . . . 1 04900 
1 520 . . . . . 1 22900 

OKIDATA 

M icrol ine 80 . . . . . . . . . . . 55900 

SOROC Technology 
I Q  1 20 .  . . . . . . . 69900 
IQ 1 40 . . . . . . . . . . 99900 

CRO M E M CO 

System 3 . . . . . .  569500 
Z2H . . . . . .  799500 

TELETYPE 

43 . . . .  . 94900 

Acoustic Coupler  . . . . . . . . .  1 7900 

D ECwriter IV 

LA34 . . . . . .  . . . 97900 

TEXAS I N STRU M ENT 

8 1 0  M u lt i  Copy 
I mpact Printer . . . . .  1 49900 

We'll meet or beat any advertised prices! 

Most items m stock for immediate delivery. 
Factory seated cartons . Ful l  manufacturer " s  guarantee. 

D ATA D I S C O U N T  C E N T E R  
135-53 Northern Blvd . . Flushing, N.Y. 11354 

Visa • Master Charge • N .Y. S . residents add Sates Tax 
Shipping F . O . B . N .Y. 

Phone Orders Call 212-465-6609 
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Listing 1 continued: 

PROCEDURE i n i taci a i  

C ! i n i t i a l i ze AC I A  

VAR du�m� : I NTEGER ; 
BEG I N  

•emor � . addr s : =ac i a i  

aemor � . va l u ef [ O J : =3 i  

aemor � . va l u e t [ O J : =wor d i  

·-

REPEAT dumm Y : =O UNT IL NOT c ar r i er ;  

END ; 

PROCEDURE newmodemva l u e( n ewbi t s : I NTEGER l i  

EXTERNAL ; 

C Los i c a l  or the v a l u e  l a s t  wr i t ten to 

location modem ( s tor ed in mode�coP� l 

w i th the arsu men t ,  s t o r e  the r e su l t  

in modemcopy and wr i te i t  to mode m . } 

PROCEDURE enabletr a r. sm i t i  

C T u r n  on the modem tr a n s m i tter } 

BEGIN 

newmodemva l u e( 2 l i 

END ; 

PROCEDURE setmode i 

C Se t the mode and bau d r ate } 

BEGIN 

newmodemv a l u e< 4*or d< md l tord( br l l i 

END ; 

PROCEDURE P i cK u P ;  

C PicK U P  the Phon e '  wai t for d i a l  tone 

VAR dumm� , w a i t : I N T EGER i 

BEGIN 

newmodemv a l ue( 1 28 l i  

C w a i t for dial  ton e }  

FOR wai t : =O TO 3000 DO dummy : =O i  

END ; 

PROCEDURE di a l i t( n u mb e r ! ST R I NG l i EXTER NAL i 

C D i a l  the i n dicate d  n u mber , d i sP l a Y  the d i s i t s  

a s  the� are d i a l e d  } 

PROCEDURE d i a l i 

C D i a l  the i n dicated n u mber 

BEG I N  

WRITE< ' Di a l i n s  . . .  ' H 
dial  i t( nun1ber ) ;  

wr i t e l n ; 

END ; 

PROCEDURE wai tfor c ar r i er i  

C Wai t for car r i er after d i a l i n s  ) 

VAR data , wa i t : INTEGER i 

BEG I N  

wai t : =o ;  

WHILE NOT carr i e r  AND < wai l ( 1 0000 l DO 

BEG I N  

wai t : =w a i t+H 

memor � . addr s : =data i n ;  

da t a l =memor� . va l u ef [ O ] ;  

END ; 

END ; 

PROCEDURE setmodem ; 

C Wr i te a n ew v a l u e  to the modem 

con trol word } 

Listing 1 continued on page 114 
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CROSS-COMPILE 
F O RTH ' 

• 

Nautilus Systems ' Forth Cross-compiler is now in use 
by individuals, universities, and major companies 
around the world. ' 

USES : 
• To produce a modified or tailored version of Forth 

on a host canputer. 

• To produce Forth systems for computers that have 
none. 

• To produce applications that use the minimum 
required nucleus code. 

• To do all the above in a Fnf/RAM enviromnent. 

FEATURE3 : 
• Written entirely in high level fig-Forth. 

• Autanatic forward reference to any �rord or label . 

• Cross-compiles to any location in the host for any 
base address in the target . 

• Cross-compiles to any screen in the host for any 
base address in the target . 

• Cross-compiles vocabularies. 

• Can produce headerless code. 
• Can produce ranable code. 
• Load map that shows address, type of symbol and 

name. The rmp appears in readable column forrmt , and 
page width and length are selectable. 

• A comprehensive list of undefined symbols is 
produced showing undefined CFAs , OOES> pointers, 
labels and words on a vocabulary-by-vocabulary 
basis. 

MACHINE READABLE VERSIONS FOR THE FOILOII'ING SYSTEMS: 
TRS-80 
NORTHSTAR 

APPLE 
CP/M 

H-89 
l.SI-11 

Each includes an executable version of fig-FORTH model 
1 .  0 ,  Cross-compiler, cross-canpilable source , 
utilities, and documentation. 
(This program is not intended for newcomers to FORTH) 

Price $150.00 (Includes shipping) . Calif. residents 
please add sales tax. 

N A U T I L U S  S Y S T E M S  
P . O .  B O X  1 0 9 8  S A N TA C R U Z ,  C A .  9 5 0 6 1 

F O R  T H E S E R I O U S  
F O R T H  U S E R  

TRS-80 is a trademark of Radio Shack, a division of Tandy Corp . 
APPLE is a trademark of Apple Computers Inc. 
CP/M is a trademark of Digital Research. 
LSI-1 1  is a trademark of Digital Equiptment Corp. 

COPYRIGHT 0 1 981 NAUTILUS SYSTEMS 

HOST --. TARGET 
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Listing 1 continued: 

BEG I N  

aemor w . addr s ! =modemc oP s i  

ae�or w . va l u e t[ O J ! =O ;  

newmodemva l u e( wor d l i  

END ; 

PROCEDURE han su p ;  

C Han s UP the Phon e r Lu r n  off Lhe modem 

BEG I N  

setmode�( 0 H 
END ; 

PROCEDURE sndchar i EXTERNAL i  

C Gel a char acter from Lhe keYboar d ,  

tr an sfer i l  t o  Lhe modem ou LPu l lo­

cati on d ataou t ,  and t r a n smi t the 

char acter v i a  the modem rou t i ne 

loc a ted a l  au la } 
PROCEDURE sen dchar i 

BEG I N  

sndchar ; 

END ;  

FUNCT I ON stchar ! CHAR ; EX TERNAL ; 

( Fetch the char acter s to r ed i n  the 

mode� i n Pu t loca t i on da t a i n  and 

sen d il Lo the screen . Pass the 

char ac ter as a fu n c t i on resu l t .  

PROCEDURE selchar ; 

BEG I N  

ch ! = s lchar ; 

END i 

BEG I N  

s etmodem( reselflas ) ;  

END . 

Listing 2: The assembly-language programs called in the imple­
mentation block of listing 1 .  These low-level utility routines are 
stored as part of a file called NA TIVECODE in a library unit, 
and may be accessed from any Pascal program. 

THESE ROUT I NES A R E  STORED I N  THE 

SYSTEM L I BRARY : 

POKE < VALUE , ADDRS ! I NTEGER I ;  

PEEK< ADDR S ! I NTEGER l ! I NTEGER ; 

CALL< ADDRS ! I NTEGER J ;  

D I AL ITI NUMBER ! ST R I N G J ;  

NEWMOBEMVALUEI WORD ! I NTEGER I ;  

SNDCHAR ; 

GTCHAR ; 

THOMAS H . W O T E K I  

L A S T  UPDATE M A Y  1 980 

; - - -· - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

. MACRO F'OP 

FLA 

STA ;� 1 
PLA 

STA nH 
Listing 2 continued on page 116 
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i computer 
Centronics and RS232 interfaces are 
standard. Up to 64 K (RAM). SEND FDA 
PRICE AND INFO., OR CALL TOLL FREE! 

mon i tors 
9" Black and white. Only $185. 
Also available In Sanyo 

1 2-" Black and white. 
1 5" Black and white. 

..:.:;;;;;;;;;;��;;;;;;;;;;::\ Dual Drive 
CBM Modem 
(300 Band) 
CBM Voice 
Synthesizer 

Floppy Disk 
CBM 8050 
Dual Drive 
Floppy Disk 

app le  II & 
II p lus  

Call today and be the 

TRS 80* f1rst to have the most 
• powertul profeSSIOnal 

computer 1n 1ts class! 

All TRS-80 Compatible Hardware 
and Software. Call us and tell us what )II ATARI' 825 
you 

.
need! T I{S 81) i:-: a t ralll·t:lark nf 'Euul�· Corp. ' Printer .. $799 

N 

pnnt wheels and thimbles 
Huge selection for Oume, Diablo, 
NEC. Plastic or metal. � 
Call t -800-421-0347. {-' apple cards 
Hi-Speed Serial Interlace Call 
Communications Interface Call 
Parallel Printer Interface Call 
Cenlronics Printer Interface Call 
Hobby/Prototype Call 
Integer Basic Firmware Call 
Applesoft Firmware I 

Letter quality high i 
directional, high resolution 
ting, graphics. 
RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 

Paper Tiger (1  P440) $949. 
With Graphics 
Anadex DP9500 $1449 
DP8000 $849. 
Epson MX 80 $645. 

Everything that 400 has plus Basic 
Language Cartrrdge. 16K memory (ex­

pandable to 48K) . Only $798. � Bonus 8K Memory Module good IIJI «<If' 12/31/80. 
AtoM Program ROCO<der. Only $68.95 
Atari Expansion Memory. SK $89.95 

16K $159. * apple II inventory control system 
The first truly professional system 
that can tackle up to 8,100 Items, 
transaction register/audit trai l ,  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. 

Prices subject to change without In California Call (213) 371-1660 
notice. Please allow ample time for 

Effi 
/VII c RO checks t o  clear. Please add '2!J/o for 

shipping and handling. California H BUSINESS WQRLDTM residents please add 6% sales tax. 
Sorry, no COD. 15818 Hawthorne Blvd., 

Coo•''9"' 1960 M<CRO Bus"'e�s WQfl(l Lawndale, CA 90260 

Immediate response to your orders 
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Listing 2 continued: 

. ENDM 

PASCAL 

F'AS C A U l l  

D I O S I N  . 

B I O SOUT 

CONCHECI\ 

')I II OUT 

. MACRO PUSH 

LDA i: l t  1 

F'HA 

:...DA i: l 
PHA 

. ENDM 

i GLOBAL EQUATES 

. EQU 00 

. EQU 01 

. mu ocos3 

. EQU OC08B 

. EQU OD681 

. EQU OD7E7 

; ===================================== 

. PROC POKE , 2  i2 PARAMETER WORDS 

; PROCEDUREC VALUE , ADDRS ! I NTEGER l 

EFFECT ! 

VALUE I S  STORED AT ADDRS 

; -· - ----- ---- ----------------------------

ADDRS 

ADDRSKI _ 

, EQU 02 

, EQU 03 

POP F'ASCAL 

LDY tOO 

POP ADDRS 

PLA 

STA @ADDRS , Y  

F'LA 

F'USK PASCAL 

RTS 

i i N I T I A L I ZE Y-REG 

i SAVE ADDRESS 

i ARGUEMENT 

i LS B  OF VALUE 

i STORE VALUE AT 

i ADDRS 

i D I SCARD MSB VALUE 

i BACK TO PASCAL 

; == ===================================== 

. FUNC PEEK , l  i l  PARAMETER WORD 

i FUNCTION PEEKC ADDRS : I NTEGER l ! I NTEGER 

EFFECT : 

THE CONTENTS OF ADDRS ARE 
RETURNED BY PEEK 

, - - - - - - - - - - - - ·- - - - - - - - - - - - - - - - - - - - - - - - - - -

AD DRS , EQU 02 

ADDRSH I , EQU 03 

POP PASCAL 

PLA 

PLA 

PLA 

PLA 

POP ADDRS 

i DI SCARD 4 BYTES 
; oF STACK BIAS 
; ASSOCIATED WITH 
; FUNCT I ON S  

i SAVE ADDRESS T O  
j PEEK 
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. The best news since. CP M . . .  
customizable full screen editing 

As a serious computer user you spend much of 
your time editing, whether it be for program development 
or word processing. Make the best l;ISe of your time with 
the help ofVEDIT, an exceptionally fast and easy to use full 
screen editor. VEDIT is a highly refined and proven editor 
which is easy enough for novices to learn and use. Yet its 
unequalled set of features also makes it the choice of 
computer professionals. And because VEDIT is user 
customizable, it adapts to your keyboard, hardware, 
applications and preferences. 

In VEDIT, the screen continuously displays the 
region of the file being edited, a status line and cursor. 
Changes are made by first moving the cursor to the text 
you wish to change. You can then overtype, insert any 
amount of new text or hit a function key. These changes 
are immediately reflected on the screen and become the 
changes to the file. 

VEDIT has the features you need, including 
searching, file handling, text move and macros, plus it has 
many special features. Like an 'UNDO' key which undoes 
the changes you mistakenly made to a screen line. And a 
mode which allows a programmer to enter all text in lower 
case and let VEDIT convert the labels, opcodes and 
operands, but not the comments, to upper case. The 
screen writing is almost instantaneous on a memory 
mapped display or can use your CRT terminal's editing 
capabilities. Disk access is very fast too, and VEDIT uses 
less than 1 2K of memory. The extensive 70 page, clearly 
written manual has sections for both the beginning and 
experienced user. 

Totally User Customizoble 
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 (up to 70 lines, 200 columns), default tab 
positions, scrolling methods and much more. This setup 
program requires no programming knowledge or 
'patches', but simply prompts you to press a key or enter a 
parameter. 

The CRT version supports all terminals by allowing 
you to select during setup which terminal VEDIT will run 
on. Features such as line insert and delete, reverse scroll 
and reverse video are used on 'smart' terminals. Special 
function keys on terminals such as the H 1 9, Televideo 
920C and IBM 3 1 0 1 , and keyboards producing 8 bit 
codes or escape sequences are also supported. 

New Features a11d Support 
The new release includes disk write error recovery, 

indent and undent keys for structured programming, and 
the ability to insert a specified line range of another file at 
the cursor position. Versions for MP/MRand the Apple IIR 

SoftCard R are now also available. 

Orderi11g 
Specify the CRT version, your video board or 
microcomputer, the 8080/Z80 or Z80 code version, and 
disk format required. 

Standard Package: Disk and manual. . . . . . . . . . . . . . . . .  $ 1 1 0 
Manual: Price refunded with software purchase . . . . . . . . .  1 5  

VISA and MASTER CARD Welcomed. 
Attractive Dealer Terms. 

CP/M and MP/M are registered trademarks of Digital 
Research, Inc. Apple II is a registered trademark of Apple 
Computer, Inc. SoftCard is a trademark of Microsoft. 

North Star e Heath H8/H89 e SuperBrain e Apple II SoftCard • Sorcerer e TRS-80 Model I 
TRS-80 Model II e MP/M e Most other CP/MRSystems with CRT or Memory Mapped Displays 

CompuView Prod·ucts Inc. 
6 1 8  Louise, Ann Arbor, Michigan 48 1 03 e Telephone (3 1 3 )  996- 1 299 
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OS-9 TM MULTIPROGRAMMING 
OPERATING SYSTEM 

rue 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'" -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: 1/0 

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 $195 

BASIC09 TM 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'" Level One or Level Two. 0 $ 195 * 

OTHER OS-9 'M FAMILY SOFTWARE 
• Stylograph '" Screen-Oriented Word Processor 

• Interactive Assembler • Macro Text Editor 

• Interactive Debugger 

BASICjl9 and OS-9 are trademarks of Microware"' and Motorola. UNIX is 
a trademark of Bell Laboratories.' Most software is available on ROM or 
diskette in versions for many popular 6809 computers. Contact 
Microware"' for specific availability. 

MICROWARE® 
Microware Systems Corp., Dept. B2 
5835 Grand Avenue, Des Moines, Iowa 50304 
(515) 279-8844 • TWX 910-520-2535 
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Listing 2 continued: 
LDA tOO 
H\Y 
PHA 

; IN I TIAL I ZE 
a-REG 
i PUSH MSB OF 
i RETURNED VALUE ! 
i ZE R O  

LDA @ADDRs , y iLOAD A WITH L S B  
i OF RETURN VALUE 

PHA i PUSH ON STACK 

PUSH PASCAL 
RTS i BACK TO PASCAL 

i ======================================= 
, PROC CALL , l i  1 PARAMETER WORD 

; 
i PR OCEDURE CALL< ADDRS H 

EFFECT ! 
CALLS THE ROUT I NE LOCATED AT ADDRS 

AND RETURNS T O  PASCAL 

i USES A FORM OF I ND I RECT ADDRESS I N G  
; sUGGESTED B Y  KENNETH SK I E R  I N  T H E  JAN 
i 1 9 90 OF BYTE , P, 1 1 8 . : 

iA JSR I NSTRUCTION FOLLOWED BY " ADDRS " 
i ARE LOADED I NTO CONSECUT I VE LOCA T I ON S  

; BEGINN I N G  A T  LOCAT I O N  " JUMP " , CALL THEN 
i EXECUTES A JSR TO THAT LOCAT ION THEREBY 
i TRANSFERRING CONTROL TO THE ROUT I NE 
i LOCATED AT " ADDRS " , 

i WHEN THE RTS IN THE DEST I NATI ON ROUT I NE 
i i S ENCOUNTERE D ,  CONTROL I S  RETURNED T O  
i LOCAT I ON " DONE " , THEN TO T H E  M A I N  BODY 
i OF CAL L ,  THEN TO PASCAL . 

; - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -

.JUMP • EQU 02 
AD DRS • E Q U  0 3  

ADDRSHI  , EQU 0 4  

D O N E  . EQU 0 5  

P O P  F'ASCAL 

LDA t20 
STA JUMP 
UtA t60 
STA DONE 

POP ADDRS i SAVES ADDRESS OF 
i DEST I NATION ROU­
i T I N E  

,JSR ,JUMP 

PUSH PASCAL 
RTS 

; ========================================== 

. PROC DIALI T t l  

A PROCEDURE TO D IAL THE PHONE US I NG 
Listing 2 continued on page 120 





Listing 2 continued: 

; THE D . C .  HAYES MICROMDEM I I ,  

THIS ROUT I N E  I S  CALLED BY THE PROCEDURE 

DIAL< NUMBER : S T R I N G ) 

J I N  THE LIBRARY U N I T M I CROMDEM . 

THIS ROUT I I NE ASSUMES THE M I CROMDEM 
IS I N  SLOT 2 ON THE MOTHER BOARD , 
I T  SHARES " MODEMCOP Y " r 
W H I CH CONT A I NS A COPY OF THE MODEM 

CONTROL WORD , W I TH THE L IBRARY U N I T , 

i ========================================= 

MODEM , EQU OCOA5 
MODEMCOPY . EQU 067A 
WA I T  61 • EQU 99 
WA I T39 , EQU 7A 
LOCAT I O N  , EQU 02 
LENGTH . EQU 0 .. 
HANGUP , EQU 06 
P I CKUP , EQU 07 

i SAVE THE PASCAL RETURN ADDRESS 
POP PASCAL 

i POP THE MEMORY ADDRESS OF THE 
i TELEPHONE NUMBER 
POP LOCAT I ON 

i iN I T I ALIZE LOCA T I ON S  HANGUP 

TM 

Desoldering Systems 
MODEL PC-1 0: Finger Controlled REMOVE ANY COMPONENT 

FROM ANY PCB 
. . .  QUICKLY AND SAFELY 

Footpedal Controlled 

STANDARD SYSTEM FEATURES 
• Lightweight and Portable 
• Internal Vacuum Pump 
• Sodr-X-Tractor Handpiece 
• Variable Temperature Control 

....... I N CORPORATED 
9893 Brewers Court • Laurel, Md. 20810 • phone (301 ) 490-9860 
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i AND PICKUP FOR PROPER D I AL I N G  
LDA MODEMCOPY 
AND J7F 
STA HANGUP 
LDA MODEMCOPY 
ORA J80 
STA P ICKUP 
i REMEMBER HOW MANY D I G I T S  I N  
i THE TELEPHON� NUMBER 
LDY tOO 
LDA @LOCAT I O N ,  'i 
STA L ENGTH 

i i N I T I AL I Z E  TO GET THE F I RST 
i D I G I T  
LDY J O l  

NXTDIG I T  TYA 

START 

PULSE 

PHA i SAVE D I G I T  NUMBER O N  STACK 
LDA BIOS I N  i SW T I CH TO B I OS 
LDA @LOCAT I ON r Y  i D I SPLAY D IG I T  
JSR V I  DOUT i ON CONSOLE 
LDA BIOSOUT i BA C K  TO PASCAL 
PLA i RECOVER D I G I T  NUMBER 
TAY 
LDA @LOCA T I O N r Y  i GET D I G I T  AGA I N  

i CONVERT D I G I T  FROM CHARATER FORH 
SEC 
SBC t30 
BNE START 
LDA tOA i i N CASE DIGI T  IS 0 

i i NI T I AL I ZE X TO COUNT PULSES 
TAX 

i DI AL THE [I I G I T  

L D A  HANGUP 
STA MODEM 
LDA tWA I T 6 1  
J S R  WAIT 
LDA P I CKUP 
STA MODEM 
LDA tWA I T39 
JSR WAIT 
DEX 
BNE PULSE 

i WHEN DONE WITH A DIGIT CHECK 
i TO SEE IF DONE WITH NUMBER 

CPY LENGTH 
BEO DONE 
i i F NOTr WAI T  A WHILE THEN GET 
i THE NEXT D I G I T  
JSR LONGWAI T  
!NY 
BPL NXTD I G I T  

DONE PUSH PASCAL 
RTS 

LONGWA I T  LDX t05 
AGA I N  LDA tOFF 

JSR WAIT 
DEX 
BNE AGAIN 
RTS 

Listing 2 continued on page 122 



WHY GROWING CONCERNS PICK 
OUR FLOPPY BASED SYSTEMS 

Growing concerns require 
fresh ideas . Ideas that 
stimulate g rowth. Ideas 
that manage g rowth. Ideas 
that are designed to g row 
with the business. 

Altos Computer 
Systems, a world leader in 
single board m icrocom­
puter technology, cu ltivates 
these ideas and delivers 
them in an attractive 
assortment of economical 
floppy disk based systems. 

Take the compact. 
portable ACS8000-2 family, 
for example. This dual 
floppy system with 64 
KBytes of RAM is perfect 
for inexpensive work station appli­
cations such as business accounting 
and word processing . 

Altos' versatile and upg radable 
ACS8000-5 system is the solution for 
growing storage capacities. S im ply 
add chips to Altos' reliable, fully 
socketed single board computer to 
upgrade to any of Altos' ACS8000 -6 
hard disk or m ulti- user systems. 
Choose up to 208 K Bytes of on­
board RAM storage which can be 
accessed in 48 K Byte banks -one 
bank for each of four users. Like all 
Altos family mem bers. the 
ACS8000-5 has fu ll asynchronous. 
bisynchronous. and networking 
communications capabilities. 

All Altos systems are packaged 
with the most select features. such 
as the single board Z80A* C P U ,  

quality Shugart drives. a n d  optional 
DMA and floating point processors. 
And every Altos system must end u re 
extensive reliability testing including 
48 hours of in-process burn-ins. 

Altos supports three industry 
standard operating systems: single/ 
multi-user CP/ M ;" *  OASISt and Altos' 
proprietary AM EX.'" Seven high level 
programming languages are offered 
which are CP/ M or AM EX compatible. 

Weed through the m icro­
computer system alternatives. N o  
matter what your application. you ' l l  
pick Altos. 

For specific details about 
pricing or performance. call or write: 
Altos Computer Systems. 
2360 Bering Drive, San Jose. CA. 
951 3 1 ,  (408) 946-6700, Telex 171562 
ALTOS SNJ. 

And Cartridge 
Tape Back-Up 

Packed with 
Fresh Ideas (ALi:O)) 

COMPUTER SYSTEMS 
*ZBOA is a registered trademark of Zilog. I nc. • •cPI M Is a registered trademark of Digital Research. Inc. tOASIS is a registered trademark of Phase One Systems. I nc. © 1980 Altos Computer Systems 
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Listing 2 continued: 

WA I T  SEC 

WA I T2 PHA 

W A I T 3  SBC t 0 1  

B N E  WAIT3 

PLA 

SBC tOl 

BNE WAIT2 

RTS 

; = ======================================== 

. PROC NEWHODEHVALUE , l  

A PROCEDURE TO CHANG E  THE CONTENTS 

OF LOCA T I ON SCOAS WH I CH IS THE < SLOT 

2 >  LOCATION OF THE ' MICROMODEM CONTROL 

WORD . THIS I S  A ROU T I NE WRI TTEN ESP E ­

C I ALLY FOR USE BY THE L I BRARY U N I T  

M I CROHODE M .  

T H E  ROUT I NE LOGOCAL DRS I T S  ARGUMENT W I T H  

T H E  CONTENTS O F  MODEMCO P Y ,  $067 A ,  SAVES 

THE RESULT IN MODEMCOPY AND WRI TES IT TO 

MODE M ,  SCOA5 . 

; - - ----------------- - - - - - - --------------
MODEMCOPY , EQU 067A 

MODEM , EQU OCOA5 

POP PASCAL 

i PULL THE VALUE OF THE NEW 

PURCHASE 

DESCRIPTION PRICE 

LA36 DECwriler I I  , , . , . . .  , S1 ,695 
LA34 DECwriler IV . . . . . . . .  1 ,095 
LA34 DECwriler IV Forms Clrl . . . 1 ,295 
LA120 DECwriler I l l  KSR . . . . .  2,495 
LA120 DECwriler I l l  RD . . . . . . .  2,295 
VT100 CRT DECscope . . . . . . . . .  1 ,895 
VT132 CRT DECscope . . . . . . . . .  2,295 
Tl745 Portable Terminal . . . . . . .  1 ,595 
Tl765 Bubble Memory Terminal . 2,595 
Tl783 Portable KSR, 120 CPS . . .  1 ,745 
Tl785 Portable KSR, 120 CPS . . .  2,395 
Tl787 Portable KSR, 120 CPS . . .  2,845 
Tl81 0 RO Printer . . . . . . . . . . . .  1 ,895 
Tl820 KSR Printer . . . .  2 , 1 95 
730 Desk Top Printer . . . . . . . . .  715 
737 WiP Desk Top Printer . . . . .  895 
704 RS232-C Printer 1 , 795 
6081 High Speed Band Printer . .  5,495 

DT80/1 CRT Terminal . . . . . . . . .  1 ,795 
DT80i1 L 1 5" Screen CRT . . . . . .  2,295 
DT80i5 APL CRT , . , . . . . . . 2,095 
DT80t5L APL 1 5'; CRT . 2,595 
ADMJA CRT Terminal . . . . . . .  875 
ADM31CRT Terminal . . . . . • . .  1 ,450 
AOM42 CRT Terminal . . . . . • . . .  2 , 1 95 
1420 CRT Terminal 
1 500 CRT Terminal . . . . . . .  
1552 CRT Terminal . . . . . . . . . . .  
leHer Qual ity KSR, 55 CPS . . . . .  
leHer Quality RO,  55 CPS . . . . .  

2621A CRT Terminal 
2621 P CRT Terminal . . . .  

IRiiVSNET CORPORATION 

1 2 MOS. 

S162 
105 
124 
239 
220 
182 
220 
153 
249 
1 67 
230 
273 
182 
211  

69  
86 

172 
527 
172 
220 
200 
249 

84 
139 
211 

91 
1 05 
125 
326 
278 

PER MONTH 

24 MOS. 

s 90 
58 
68 

140 
122 
102 
122 

85 
138 

93 
128 
152 
102 
117 

39 
48 
96 

?93 
96 

122 
1 1 2  
138 

47 
78 

1 1 7  
5 1  
58 
70 

181 
154 

80 
142 

1945 ROUTE 22 • UNION, N.J. 07083 • (201) 688-7800 
TWX 71 0-985-5485 

36 MOS. 

s 61 
40 
46 
90 
83 
69 
83 
58 
93 
63 
86 

1 02 
69 
80 
26 
32 
65 

1 98 
65 
83 
75 
94 
32 
53 
79 
34 
40 
48 

123 
104 
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i BI T S  TO BE SET AND UPDATE 

H iODEM 

PLA 

ORA MODEMCOP Y 

STA MODEMCOPY 

STA MODEM 

PLA i D I SCARD MSB OF 

i NEWBI T S  

i BACK TO PASCAL 

PUSH PASCAL 

RTS 

; = ======================================= 

. PROC SNDCHAR 

APROCEDORE TO OUTPUT ONE CHARACTER 

THROUGH THE M ICROMODEM LOCATED I N  

SLOT 2 .  

ROUT I NE I S  CALLED FROM THE L I BRARY 

UNIT M I CROMODEM . 

, -- - - - - - - - ---------------- - -- - - - - -------
RPTR . EQU OBF18 

WPTR , EQU OBF 1 9  

CONBUF • EQU 03B1  

BUMP . EQU OD72C 

DATAOUT . EQ U  0778 

OU T A  . EQ U  OC202 

LDA B I O S  I N  

,JS R  CONCHECK 

LOX RPTR 

CPX lrJPTR 

BECl HOME 

.JSR BUMP 

STX RPTR 

LDA CONBUF , X  

STA DATAOUT 

JSR OUTA 

HOME LDA B IOSOUT 

RTS 

·; ========================================= 

. FUNC GTCHAR 

A ROU T I NE T O  GET ONE CHARACTER FROM 

THE M I CROMODEM DATA INPUT LOCAT ION 

DATA I N . THE ROUTINE ASSUMES THE RE­

CEIVER REG I STER I S  FULL . 

AFTER FETCHI NG THE CHARACTER THE ROU­

T I NE OUTPUTS IT TO THE CONSOLE SCREEN 

AND RETURNS THE VALUE T O  THE CALLI NG 

PROGRAM AS A FUNCT I ON RESULT . 

T H I S  ROUT I NE IS PART OF T HE L I BRARY 

UNIT M I CROMODEM . 

, - - - ------- ------------------------ - - ----
DATA IN , EQ U  OCOA7 

POP PASCAL 

Listing 2 continued on page 124 



Make 
Your 
Dreams 
Come True 

0 
o O  

Imagine s i tt ing down at  your computer 
system and developing that spec ia l i zed 
app l i cation you've always dreamed 
about - with absolute l y  
no programming! 
Now you can w i th PRISM™ - the first 
Data Base Management System that 
provides the Total Solution to your 
information management needs. W i th 
PRISM™. you can have your app l i cation 
up and running in  a matter of mi nutes -
not months. 

PRISfv\ requires CP/M and CBASIC. (CP/M is a registered 
trademark of Digital Research. CBASIC is a trademark of 
Complier Systems. ) 

Circle 78 on Inquiry card. 

PRISM's flexi b i l i ty and ease of use are 
combined wi th i ts fu l l  spectrum of 
features and capabi l i ties to make i t  the 
ideal DBMS for a w ide range of busi ness 
appl i cations. Mai l i ng Li sts. Patient 
Records. Real Estate Li stings. and Cl ient 
B i l l i ngs are j ust a few of the possib i l i ties. 
And PRISM™ provides the qua l i ty. 
performance. and affordabi l i ty you have 
come to expect from MAG software 
products. 

To fi nd out how your dreams can 
become rea l i t ies. see your PRISM™ 
dealer today. 
Mi cro App l i cations Group. 7300 Caldus 
Avenue, Van Nuys. Cal i forn ia 9 1 406. 
( 2 1 3 )  88 1 -8076. 

P� ISM™ 
"The Total S o l u t i o n "  (nn.AG) 

© MAG 1 980 
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Text continued from page 108: 
status of the acia) 
memory.pntr[O] : =x;  (write the 
acia control word) 

This technique is used in the code for 
several of the listed routines. Im­
plementation of the technique may be 
machine dependent .  The alternative 
is to link externally assembled 
machine-language programs to per­
form the work of BASIC's PEEK and 
POKE. Such programs are illustrated 
below. 

The procedure "initacia" performs 
initialization of the ACIA by setting it  
up for characters of the length spec­
ified by the parameter value. It then 
waits for a no-carrier-detected signal 
before returning. 

. 

Several of the procedures call the 
external procedure "newmodem­
value" which is used to set selected 
bits in the modem control word to 
logical 1 without affecting the status 
of any other bits. By contrast, "set­
modem" sets all bits (except the sel­
ected ones) to logical 0 .  

Procedure "waitforcarrier" waits a 
period of time to detect a carrier after 
dialing the phone. Unloading the loc­
ation "datain" in the WHILE . . .  DO 
loop is necessary to satisfy the ACIA, 
as suggested on pages 38 and 39 of the 
owner's manual. 

The procedures "sendchar" and 
"getchar" are Pascal hosts for calling 
the external procedures "sndchar" 
and "gtchar" which are the work­
horses for simple modem l/0. "Get­
char" passes the character it gets to 

. the calling program via the variable 
parameter "ch" in case the user wishes 
to process "ch" further (say, by send­
ing it to the system printer) .  I have 
done this to retain printed copy of 
terminal sessions. 

The statement "setmodem (reset­
flag); "  in the body of the unit will be 
executed as an initialization step 
when the host program is executed. 
Setting the reset flag informs the 
ACIA that default initializations are 
not to be applied when the ACIA is 
first called for input or output. 

The External Procedures 
The assembly-language programs 

called in the implementation block of 
the unit (see listing 2) are part of a file 
called NATIVECODE. I have stored 
these and other low-level utility 
routines, such as the PEEK and POKE 
routines, in a library unit. Therefore 
they can be called from any of my 

124 February 1981 © BYTE Publications Inc 

Listing 2 continued: 

PLA i D I SCARD 4 BYTES OF FUNC-

PLA i T I ON B I AS 
PLA 
PLA 

LDA BIOS I N  
JSR CONCHECK 

i GET CHARACTER AND 
i PUSH FUNCT I ON RESULT 
LDA tOO 
PHA 
LDA DATAI N  
PHA 

i OUTPUT TO CONSOLE 
JSR V IDOUT 

LDA BIOSOUT 
PUSH PASCAL 
RTS 

. EN D  

Listing 3: The Pascal program called "fullduplex". This program makes use of the com­
piled code of the unit, linked with the assembled code of NA TIVECODE. 

P ROGRAM f u l l d u r- l ex i 

USES m i c r omodem i 

FUNCT I ON Peek C l oc a t i on i i N TEGER l i i N TEGER i EXTERN AL i 

PROCEDURE d i a l u p ; 
VAR n u mber i STR I NG i  

wor d :  INTEGER ; 

PROCEDURE g e l a c i a c n tr l i VAR wor d : I N T EGER l i  

BEG I N  
REPEAT 

r-ase( ou lPu l )  i 
so tox \:1\ 0 d l i 

wn l e l n (  ' Se l ect. the AC I A  con t r o l  wor d : ' l i  

wr i le l n i wr i le l n i 
wr i te l n ( ' CHAR PARITY 
wr i le l n \ ' LENGTH B I T  

STOP 
B I T S  

CONTROL ' l i  
WORD ' I i 

wr i l e l n ( ' ------ - - - - - - - - - - - - - - ----- ---' l i 
wr i le l n ( ' 7 E'JEN ,.., "-
wr i le l n ( ' 7 ODD 2 

wr i le l n ( ' 7 EVEN 1 

w r i  l e l n ( ' 7 ODD 1 

wr i le l n l ' 8 NONE 2 

wr i le l n ( ' 8 NONE 1 

wr i le l n ( ' 8 EVEN 1 

w r i  l e l n (  ·· 8 ODD 1 

wr i le l n i  
wri le( ' AC I A  con tr o l  wor d--> ' l i 
read l n (  word l i  

1 '  ) ; 

5' ) i  
9 '  ) ;  

1 3 '  ) i  
1 7 '  ) j  
2 1 '  ) i  
25-'  ; ;  

29 ' ) ;  

UNT I L  word I N  [ 1 , 5 • 9 • 1 3 , 1 7 , 21 , 25 , 29 J i  

ENDi { selcn l r lwo r d  } 

BEG I N  C d i a l u p  } 

se lmodeml r es e l f l a s l i  

Listing 3 continued on page 126 



CALL TOLL FREE 1-800-528-1054 
ATARI 
800 (16K) . . . . . . . . . . . . . . . .  $775 
400 . . . . . . . . . . • . . . . . . . . . .  $440 
810 Disk Drive . . . . . . . . . . . . . $520 
825 Printer . . . . . . . . . . . . . . .  $750 
850 Interface . . . . . . . . . . . . . .  $ 1 60 
16K Memory . . . . . . . . . . . . . . . . . .  $ 1 1 0  
410 Recorder . . . . . . . . . . . . . . . . . .  $ 70 
830 Modern . . . . . .  . .  . .  . . . . . . . . . $ 1 45 
Star Raiders . . . . • . . . . . . . . . $ 45 
Software . . . . . . . . . . . . .  From $ 1 0 

Special 32K 800 System 
800 wi32K, recorder 
star raiders, joystick . . . . . . . . . .  $970 

MODEMS 
Lexicon 

LEX- I I  . . . . . . . . . . . . . . . . .  $ 1 1 5  
Novation 

CAT . . • . . . . . . . . . • . . . . .  $ 1 50 
D-CAT . . . . . . . . . . . . . . . . .  $ 1 60 

MONITORS 
APF - 9" Monitor . . . • . . . . . . .  $ 1 23 
Sanyo - 9" Mon itor . . . . . . . . .  $ 1 47 
VIDEO TERMINALS 
Hazeltine 

1 500 . . . . . . . . . . . . . . . . . •  $848 
1 420 . . . . . . . . . . . . . . . . . .  $795 

Soroc 
10 1 20 . . . . . . . . . . . . . . . . .  $693 
10 1 40 . . . . . . . . . . . . . . . .  $ 1 099 

Televideo 
9 1 2  B . . . . . . . . . . . . . . . . . .  $724 
9 1 2  c . . . . . . . . . . . . . . . . .  $724 
920 B . . . . . . . . . . . . . . . • . .  $773 
920 c . . . . . . . . . . . . . . . . .  $773 

Zenith - Z - 19 . . . . • . . . . . . . .  $789 

PRINTERS 
Centronics 

730 Serial . . . . . . . . . . . . . .  $650 
730 Para l le l  . . . . . . • • . . . . .  $598 
737 Serial . . . . . . . . . . . . . .  $854 
737 Para l le l  . . . . • . . . . . . . •  $765 

Diablo 
1 640 630 . . . . . . . . . . . . . . $2400 
1 650 . . . . . . . . . . . . . . . . . . . Call  

Epson-MX-80 . . . . . . . . . . . . • •  Call  
NEC 

5510 . . . . . . . . . . . . . . . . . . .  Call  
5520 . . . . . . . . . . . . . . . . . . .  Call  

Okidata - Microl i ne 80 . . . . . . .  $524 
Qume 

5145 . . . . . . . . . . . . . . . . . . .  Call 
5155 . . . . . . . . . . . . . . . . . . .  Call  

Teletype 
Model 40 . . . . . . . . . . . . . . . .  Call 
Model 43 w1Pinfeed . . . . . .  $ 1 005 

Texas Instruments 
810 Basic . . .  · . . . . . . . . . . •  $ 1 5 1 6  
810 Loaded . . . . . . . . . . . .  $ 1 739 
820 KSR Basic . . . . . . . . . •  $ 1 732 
820 KSR Package . . . . . . .  $ 1 9 1 6  

COMPUTERS 
Altos . . . . . . . . . . . . . . • . . . . .  Call 
Dynabyte . . . . . . . . . . . . . . . . . .  Call 
Northstar 

HRZ I I -32K D (Assm) . . . . . $2300 
HRZ I I -32K 0 (Assm) . . . . .  $2665 

Zenith 
Z-89 48K . . . . . . . . . . . . . .  $22 1 0  

I ;;;;;rilll/ / 1 / 1 1 1 1 1 1 1 1 1 1 1 1 1  1 1.1 1 1 1 1 1 1 1111111\11\\\1\�\\\\\ 
; Qj�i.l�_l 

- ..... . ' & :=. � 
'-� ci.. M. ..c. .a. ..&.. ... .& ..&.. .A. ..a.. � � � 

-- .-.. .&. ..o.. .'-.. .&. .K. �L ·"- .t. �� !I! t 6. 
-- .l. .JI.. c :L .a. ..rt. ..ii. �- )f • •  T ... � -

-- -----

--- BUY, SELL, TRADE --.. 

Experienced Equipments 
Soroc IQ 1 20 . .  $500 Centronics 779 $600 
Tl  8 1 0  Basic . .  $ 1 200 Centronics 730 $450 
TVI 9 1 2  . . . . . . .  $550 Teletype 40 $3400 NEW 
TVI 920 . . . . . . .  $600 Comprint . . . . .  $400 
Qume . . . . . . . . .  Call Z-89 . . . • . . . . . .  Call 
Diablo . . . . . . . .  Call Sanyo 1 5" Monitor $ 1 95 

DISKETTES 
BASF 

5V.-O Sector SIS DID 
5'/.-1 0 Sector SIS DID 
5'14-1 0  Sector DIS DID 

Prices reflect 3% cas h d is c o u n t .  Product s h i p ped 

(Oty 1 0) 533 
in factory cartons with  m a n ufactu res warranty.  Add 

( Oty 1 0) 533 2%, a m i n i m u m  of $5, for s h i p p i n g  a n d  h a n d l i n g .  

Memorex 
5 V.-1 0 Sector SIS DID 

Dysan 
5'/,-1 0 Sector SIS DID 
5 v.- 1  o Sector DIS ·DID 

Scotch 

(Oty 1 0) $37 

( Oty 1 0) $27 

(Oty 1 0) $37 
(Oty 1 0) $42 

( Oty 1 00) $275 

�PUrER 
WAREHOUSE 

2222 E. Indian School Rd. • Phoenix, Arizona 85016 
(602) 954-6109 5 v.-o, 1 o, 1 6  Sector 

8"-0, 32 Sector ( Oty 1 00) $275 Store Hours: Tues.- Friday 1 0-6 MST Saturday 1 0-5 MST 



Pascal programs. As mentioned 
above, when appropriate, POKE and 
PEEK can be substituted whenever 
the variable "memory" is used to ad­
dress memory. 

When a call-by-value is made to an 
external procedure using scalar 
parameters, the Pascal interpreter 
places the values of the parameters on 
the stack in reverse order of declara­
tion in the procedure, followed by the 
Pascal return address. External func­
tions have 4 additional bytes added to 
the stack before the Pascal address. 
When a call-by-variable (or a call-by­
value using nonscalar parameters) is 
made, a pointer to the variable is 
loaded on the stack. The difference in 
these calls is illustrated in the defini­
tions of POKE, PEEK, and DIALIT. 

The declarations for NATIVE­
CODE start with the definitions for 
two macros and several global 
equates; these declarations are 
available to all the routines in the file. 
One macro pops (removes) 2 bytes 
from the stack (this implementation 
of Pascal is 2-bytes-per-word ori­
ented) and saves them in successive 
locations specified by the parameters 
in the call; the other macro reverses 
this. 

The global equates BIO�IN and 
BIOSOUT establish the addresses of 
two soft switches for gaining access to 
the Apple's BIOS. One reference to 
BIOSIN switches it into program­
mable memory while two successive 
references enable writing to the BIOS 
section of memory; a reference to 
BIOSOUT switches the BIOS out and 
the Pascal interpreter in. The declara­
tion for CON CHECK establishes it as 
the starting address in the BIOS for 
the routine that polls the Apple's 
keyboard. VIDOUT is the address of 
the routine for displaying characters 
on the video monitor. 

The procedure DIALIT illustrates 
call-by-value with a nonscalar value: 
a pointer to the number to be dialed is 
passed to the program. After storing 
the pointer, the routine prepares to 
dial by setting the temporary loca­
tions HANGUP and PICKUP and 
finding the length of the number. 
Dialing is accomplished by alter­
nating the phone between the onhook 
and offhook states. (We assume the 
phone is off the hook when the 
routine is called. )  The recommended 
dialing protocol is 61 ms onhook 
followed by 39 ms offhook with an 
interdigit delay of at least 600 ms. 

The procedure SNDCHAR is used 
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Listing 3 continued: 

p ase( ou tPu t l ;  
soto:-:!:1( o , s  ) ;  
w n t e l n •: ' En ter the Phon e n u rr.ber . ' ) ;  

wr i te l n i 

wri te( ' --> ' ) ;  

r eadln( nurr;ber ) ;  

setac i ac n tr l ( wo r d l i  

Pase( o u  t,pu t. ) ; 
so lm:�( 0 ' 5  ) ;  

w r i le\ ' PrePar i n s  t o  d i a l , Pl ease wai t . . .  ' ) ;  

i n i lacia( wor d ) ;  

P i cK u P ;  

set�ode( or i s i n a te . h i sh ) ;  

wr i lel n (  ' OK '  ) ;  

d i a l (  n u mber ) ;  

wr i t.el n ; 

wr i le l n •: ' Wa i t i n s  for c ar r ier . . .  ' ) j  
wai tforcar r i er i  

ENI! i  

PROCEDURE t e r m i n a l ; 

VAR ch ! CHAR i 

err o r : INTEGE R ;  

BEGIN 

page( ou tPu t l f  

so tm:�< o . s  l i  

w r i l e l n (  ' Car r i er O K ,  Bes i n  COIIIIIIU n i c a l i on s . '  l i  

enab l e tr an srrti t,; 
REPEAT 

I F  aci aerr or 

THEN I F  NOT carr i er 

THEN BEG I N  

hansu p ; 

u n i l c l e a r (  1 ) ;  

e>:i t <  ter m i n al l f  

END 

ELSE BEG I N  

wr i te( ' t '  ) f  

er r o r : =p e e k l dala i n l i  

END 

ELSE IF r c vr fu l l  

THEN setchar( c h  l 

ELSE sendchar ; 

UNT I L  NOT c ar r i er ; 

END ; 

FUNCTION lr!:!as a i n ! BOOLEAN i 

VAR an swr : CHAR i 

BEGIN 

REPEAT 

Pase( ou lPu t l ;  

sotm:�< o , s  l f  

wri le( ' No car r i e r . Tr� asa i n ?  < Y/N l ->' l i  

read( an swr l i  

wri l e l n ;  

tr�asa i n : =an swr I N  [ ' Y ' , ' �' J i 

UNTIL an swr IN [ ' Y ' , ' N ' • ' � ' , ' n ' ] ;  
E N D ;  

BEG I N  C fu l lduPle:-: } 
REF' EAT 

d i a lu p ;  

I F  car r i er 

THEN termi n a l ; 

UNT I L  NOT lr �asa i n i 

hansu P i  

END .  
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C i rcle 80 on inquiry card. 

TEXAS I N STRUM ENTS 
I N C O R P O R A T E D  

Stock market programs, oi l  field 
calculations, real estate software, and 
data for insurance rates are some of 

. 

the many programs originally written 
for the TI 59/58 calculator and 
then converted to a custom Solid 
State Software"' module. Companies 
or individuals can permanently 
store up to 5000 program steps of 
their unique software in this 
nonerasable module. 

The services at American Micro 
range from shipping finished modules 
created from submitted formulas or 
programs to renting and selling the 
emulator software system that 
enables onsite development. 

COSTS 

Programs less than 
1 000 steps . . . .  · . . . .  $ 1 6/module 

Programs between 1 000 and 
2000 steps . . . . . . . .  $30/module 

Programs between 2000 and. 
5000 steps . . . . . . . .  $50/module 

Minimum order is 250 modules 
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Here is a complete 
package of building 

blocks for developing 
remote communica­

tions systems. 

to transmit characters through the 
. modem. It does not check to see if the 
ACIA transmitter register is empty; 
this should be done in the calling pro­
gram using "transempty". Location 
CONBUF is the start address for the 
BIOS's console keyboard buffer, and 
WPTR and RPTR indicate the num­
ber of characters written to and read 
from the buffer. BUMP is the address 
of a routine that updates these 
numbers. 

SNDCHAR first polls the console 
keyboard. If there is a character in the 
buffer, it loads it into DATAOUT, 
then calls the output routine on the 
modem. At the end of all this, the ad­
dress for returning to Pascal is still on 
the top of the stack, so an RTS (re­
turn from subroutine) instruction 
transfers control to the calling pro­
gram. 

In GTCHAR, VIDOUT is the ad­
dress of the BIOS routine for sending 
characters to the video monitor. 
GTCHAR (analogous to SNDCHAR) 
assumes the ACIA's receiver register 
is full, a condition that should be 
checked in the calling program. The 
routine starts by saving the Pascal 
return address, discarding 4 bytes of 
stack bias, and polling the Apple's 
keyboard. It then fetches the charac­
ter from the input location DATAIN, 
pushes it on the stack- as the function 
result, and jumps to VIDOUT to 
display the character. 

Using the Unit 
At this point, we need only compile 

the unit, assemble the file NATIVE­
CODE, link the two, and store the 
resulting final code in a library in 
order to use the unit. The program 
"fullduplex" (see listing 3) illustrates 
the use of the unit. The program also 
makes a call to the external function 
PEEK. 

The main body of "fullduplex" and 
the procedure "dialup" are self­
documenting. As for "terminal", the 
procedure continues sending and re­
ceiving characters until an ACIA er­
ror is found. If the error is the lack of 
a carrier, the program hangs up the 

phone, clears the keyboard buffer of 
any junk, and exits ''terminal" to 
"tryagain". If any other error is en­
countered, the character "#" is writ­
ten to the video display and the re­
ceiver register is emptied to clear the 
error condition. I have used this pro­
gram to communicate with several 
time-sharing systems and it has no 
problem keeping up at 300 bps . 

Modifying the Apple's BIOS 
The procedures presented thus far 

are quite adequate for a variety of 
dumb terminal applications, but they 
are not particularly well suited to 
mass-data transfer applications such 
as transmitting preprocessed files or 
whole volumes. For the latter, we 
would like to make use of the reper­
toire of UCSD Pascal intrinsic pro­
cedures for processing files. The key 
to using these procedures is an 
understanding of the BIOS (basic in­
put/output system). 

Each implementaton of UCSD 
Pascal, such as Apple's, requires an 
interpreter and a BIOS to support it. 
Roughly speaking, the interpreter 
translates p-code (the code emitted by 
the Pascal compiler) into machine 
language, and the BIOS handles the 
physical I/0 to system devices. The 
BIOS modifications discussed below 
apply only to the Apple and may re­
quire revision if new versions of the 
BIOS are released. Hints on modify­
ing another system's BIOS may 
perhaps be found in the UCSD Pascal 
User's Manual published by SofTech 
Microsystems. However, it is likely 
you will need a commented listing of 
your BIOS; I obtained a copy of the 
Apple BIOS from Apple in the form 
"The Prel imin ary Guide to Inter­
facing Foreign Hardware." 

To fully explain the operation of 
the BIOS and the options the pro­
grammer has for modifying it would 
require a great deal of discussion. In­
stead I will provide a summary of its 
operation and offer a set of modifica­
tions that have worked for me. 

Whenever a call for input or output 
is made from a Pascal program, the 
interpreter formats the data and 
determines which device is being 
called. Following this, the BIOS is 
switched in and then determines how 
the device is interfaced with the 
system. As currently configured, the 
Apple's interpreter and BIOS can 
recognize four types of external 

Text continued on page 136 



That's the M EASUREM ENT systems & con­
trols D M B  Series of S-1 00 bus memory 
modu les,  f u l l y  com pat i b l e  w i th  ALPH A  
MICRO, CROMEMCO, DYNABYTE , NORTH 
STAR, M P/M , and most other S-1 00 systems. 

Def in itely a w in ner, the DM B Series is  avai l ­
able with Bank Select ( DM B6400 ) or without 
( DM 6400 ) and u t i l izes i nd ust ria l  qual i ty con­
struct ion,  provides outstan d i ng re l iabi l ity, 
and is backed by ded icated c ustomer serv ice 
and a one year g uarantee. 

The D M B 6400 uses 1/0 port addressing for 
the bank select feat u re. A switch provides the 
abi l ity to se lect any one of t he 256 1/0 ports 
for address ing  the memory banks. The mem­
ory is  conf i g u red as fou r  total ly  i ndependent 
16K software selectab le  banks, with each 
bank addressab le on any 1 6K boundary. 

A Division of MEASUREMENT systems &.. controls 
i ncerporated 

Outstand ing  featu res such as those l isted 
below make the DM B series the U N BEATABLE 
S-1 00 Memory: 

• Fou r i ndependent 1 6 K  software select­
able banks.  

• Each bank is  i ndependent ly add ressable 
on any 16K boundary. 

• Switch selectab le bank s izes - from 
16K to 64K in 1 6K i nc rements.  

• Eight banks (51 2K) per 1/0 port for each 
of the 256 ports .  

• Z-80 4M Hz operat ion wi th  no wait 
states us ing  t ransparent  refresh . 

• On-board d iag nost ic  LED's .  
• Low power - 8 watts max imum.  
• Rel iable,  tested and  burned-i n memory. 
• I EEE S-1 00 compat ib le t im ing .  
• One year guarantee. 
• Attract ive Dealer  & OEM Prices. 

See you r  nearest computer dealer, or contact 
us for the complete story on the U N BEAT­
ABLE S-1 00 Memory.  

867 North Main St. I Orange, Cal i f .  92668 I (71 4) 633·4460 
TWX/TELEX: 678 401 TAB I R I N  



L ibraries everywhere have found the 
easy way to f i l l  photocopy requests 
legal ly and i nstantly, withoutthe need to 
seek permissions, from th is  and over 
3000 other key publ icati ons in busi ness, 
scien ce, human it ies, and social science. 

Part ic ipati on in the Copyright Clear­
ance Center (CCC) assu res you of legal 
photocopying at the moment of need. 
You can: 

Fill requests for multiple copies, 
in terlibrary loan (beyond the CONTU 
guidelines), and reserve desk without 
fear of copyright infringement. 

Supply copies simply and easily from 
registered publications. The CCC's 
f l e x i b l e  report i n g  system acce pts 
photocopying reports and returns an 
item ized i nvo ice. You need not keep any 
records, our com puter w i l l  do i t  for you. 

The Copyright  Clearance Center is  
yo u r  one-stop pl ace for on-the-spot 
c learance to photocopy for i nternal use. 
You wi l l  never have to dec l ine  a 
photocopy request or wonder about 
compl iance with the law for any 
publ ication registered with the CCC. 

For more i nformatio n ,  j ust contact: 

Copyright 
Clearance 
Center 

21 Con g ress Street 
Salem,  Massachusetts 01 970 
(61 7) 744-3350 
a not-for-profit corporation 

NAME T ITLE 

ORGANIZATION 

ADDRESS 

C I TY STATE Z I P  
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Listing 4: External procedure that modifies Apple BIOS for use 
with the Micromodem II. This expands the Apple's utility 
beyond that of a dumb terminal, allowing mass transfer (and 
processing) of whole files via the Micromodem II. 

; ======================================== 

. PROC SYSGEN 

; ------------------------------------ - - -
BIOS IN 

B I OSOUT 

CON CHECK 

ACI A  

DATAOUT 

DATA IN 

MODEM 

OUTA 

!COM 

R I N I T  

RWRI T E  

weott 
RCOM 

RREAII 

XRI N I T  

X I  COM 

. mu oco83 

. EGU OC08B 

. EGU 00681 

. EGU OCOA6 

. EGU 0778 

. EGU OCOA7 

. EGU OCOA5 

. EGU OC202 

. EGU OD7A3 

. EGU OD79C 

, EQU OD809 

. EGU ODB l F  

, EQU OD85D 

. EGU OD84E 

LDA B I OS I N  

LDA BIOS I N  

LDY tOO 

LDA PRG2 r Y  

STA R I N I T ,  Y 

INY 

CPY t03 

BCC XRIN I T  

LDY tOO 

LDA PRG3 r Y  

STA I COM r Y  

INY 

CPY tOA 

BCC X ICOM 

LDY tOO 

XRWR I T E  LDA PRG4 r Y  

STA RWRI T E r Y  

INY 

CPY t06 

BCC XRWR I T E  

LDY tOO 

XWCOM LDA PRG5 r Y  

STA WCOM r Y 

INY 

XRREAD 

CPY t t l  

BCC XWCOM 

LDY tOO 

LDA PRG6 r Y  

STA RREAit , Y 

INY 

CPY t03 

BCC XRREAD 

Listing 4 continued on page 132 
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Circle 83 on Inquiry card. 

CBASIC 
PASCAL/MT+ 

S-BASIC 
CROMEMCO 1 6K BASIC 1\ 

into first class application "' 
languages? · 

MICRO B+™ 
The first and most complete 
implen:ientation of 8-TREE' 
index . structures for micro­
computers. 8-TREES eliminate 
index file reorganization. 

Search 
An index of over 

1 0,000 Key 
Val ues I n  Less 

Than One 
Second 

On A Floppy Disk System 
for only 

$260.001 
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Listing 4 continued: 

XRCOM 

LDY tOO 

LDA PRG7 r Y  

STA RCOM r Y 

IHY 

CPY tOF 

BCC XRCOM 

LDA B IOSOUT • 

RTS 

PRG2 , BYTE 4C r OA3 r OD7 ; JMP I COM 

PRG3 

PRG4 

PRG5 

. BYTE OA9 r 03 

. BYTE 8Dr OA6r OCO 

, BYTE OA9 r 1 5 

. BYTE 8D r O A 6 r OCO 

; LDA t03 

; sTA ACI A 

; LDA t 1 5  

; STA AC I A 

. BYTE OAB ; TAY 

. BYTE OA2 r 00 ; LDX tOO 

. BYTE 4C r 1 F r 0[1B ; .JMP WCOM 

. BYTE 20 r B l r 0[16 ; JSR CONCHECK 

. BYTE OAD r OA6 r OCO ; LDA AC IA 

. BYTE 29 r 02 ; AND t02 

. BYTE OFO r OF6 ; BEQ WCOM 

. BYTE 8C r 78 r07 ; STY DATAOUT 

. BYTE 20 r 02 r OC2 ; JSR OUTA 

. BYTE 60 ; RTS 

PRG6 , BYTE 4C , 5D r 0[18 ; JMP RCOM 

PRG7 . BYTE 20 r 8 l r0[16 ; JSR CONCHECK 

. BYTE OAD r OA6 r OCO ; LDA ACIA 

. BYTE 4A ; LSR A 

. BYTE 90 , 0F7 ; sec RCOM 

. BYTE OAD r OA7 , 0CO ; LDA DATAI N 

. BYTE OA2 , 00 · ; LDX tOO 

. BYTE 6 0  ; RTS 

, END 

PROGRAM slar l u P ;  

PROCEDURE sYssen ; EXTERNAL ; 

BEGIN 
s�:�ssen ; 

s olo>:H( 0 ,  5 l ;  

w r  i leln( ' We l come t o  Dr , Wo' s APP l e F'asca l ! ' l ;  

wr i leln ; 

w r i  leln(  ' The s!:!lem has Just been r�odi fied to' H 
w r i  leln( ' enable comRtu n i ca l i on s  lhrou sh the '  H 
wr i teln(  ' Mi c r oaodem I I i n  s l ot 2 , '  H 

wr i le l n ( ' P l ease s e t  the DATE u s i n s  the Fi l e r , ' ) ;  

EN[I , 

Listing 5: A program to test the Micromodem II system. The program prompts the 
operator, then puts the modem through its various modes of operation. 

PROGRAM teslmode m ;  

C Th i s  Pr osr am tests the tr ansmi ssion and receP t i on o f  the P r i n t i n s  

char acte r s  thr oush the M i c r omodem I I  i n s t a l led i n  s l o t  2 o n  the 

APP l e ' s boar d .  The Prosr am u ses the Librar�:� Un i t  ' ai cr omodem ' and 

c u s tom I /0 dr i ver s i n s ta l l e d  as modi f i ca t i on s  in the APP l e ' s  B I OS , } 
Listing 5 continued on page 134 
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e e IS preCIOUS 
lose It? 

SUPPORTED 
DAR CLOCKS 

.. ' - - - ---=---1 
" I 

1 ;  5 :Y. 1 5 DG 
_ . 

� SLC-1 -
�--·--- -
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No. P7 Zenith Data Systems Z89F Microcomputer with Z47 8" Dual Disk Drive 

ZENnH DATA SYSTEMS UST 
289-FA Microcomputer System . . . . . . . . . . . . . . .  $2,895 

48KB, 5.25" Disk, HDOS 

OUR PRICE 
$2,495 

289-GA Microcomputer System . . . . . . . . . . . . .  $2,595 $2,259 
48KB, HDOS (No Disk) 

Zl9 CRT Terminal . . . . . . . . . . . . . . .  SPECIAL $ 9SO $ 795 
Z87 Dual 5.25" Disk Unit (200 KB) . . . . . . . . . . $ 1 , 195 $ 1 ,095 
Z47-BA Dual 8" Disk Unit (2MB) . . . . . . .  NEW $3,695 $3,295 
CP/M V.2.2 for 289 . . . . . . . . . . . . . . . . . . . . . . . $ ISO $ 140 
HDOS Operating System (with BASIC) . . . . . . $ ISO $ 140 
Microsoft BASIC V5. 1 for CP/M . . . . . . . . . . . . $ 175 $ 160 
Microsoft BASIC V5. 1 for HDOS . . . . . . . . . . . $ ISO $ 140 
Microsoft FORTRAN . . . . . . . . . . . . . . . . . . . . . .  $ 195 $ 180 
Microsoft COBOL . . . . . . . . . . . . . . . . . . . . . . . . $ 395 $ 350 
Word Processing for Z89 . . . . . . . . . . . . . . . . . . . $ 395 $ 375 
To Order: Send Check or Money Order to: PK Systems, Inc., 1 1 3  North 
Center, Bloomington, IL 61701. Allow two weeks for personal checks 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 
motor freight. 
PK Systems is an Authorized Zenith Data Systems Dealer and Zenith SeJVice 
Center. � 

BASF "FLEXYDISK" 
Superior quality 
data storage medium, 
certified and 
guaranteed 1 OCf'/o 
�rror free. 

SFD CASSETTES 
"Super Ferro Dynamic" 
Using the finest 
Agfa PE 61 1 tape 
in a professional 
quality housing. 

Housing . . . . . .  
Add 10¢ 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/1 0 $ 2.99 

I NTRODUCTO R Y  
P R I C E  

$ 1 9 . 5 0  
HARDHOLE 8" applicator . . . . . . . . . . .  $4.00 
reinforcing ring of 5114" applicator . . . . . . . . . .  $3.00 •• t�������afrb;:tects 8" �ylar hardholes (50) . 58.00 
�amage. 5V. mylar hardholes (50) $6.00 -------
A B M PRODUCTS 631 "!"" St. 

San Otego, CA 92101 
d1 (714) 235·6602 

VISA • MASTERCHARGE • MONEY ORDERS 
CERTlAED CHECK o FOR PERSONAL CHECKS 
All.OW 2 WEEKS • C.O.D. REQUIRES A 10% 

DEPOSIT • CAL RES. ADD 6",(, SALES TAX 
MIN. $2 SHIPPING & HANDUNG o MINIMUM 

ORDER S 1  0 • SATISFACTON GUARANTEED 
OR FULl. REFUND. 
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Listing 5 continued: 

USES micr omoden, ; 

CONST l owchar = ' ' ;  C b l a n K  } 
hi shchar = ' z' i 

VAR chou t , ch i n : CHAR i 

er r or cou n t : INTEGER i 

m : ARRAY[ mode J OF S T R I NG[ 1 0 J i  

b : ARRAY[ baudr a l e J  O F  S T R I NG[ 1 0 J i 

rem i n , r em ou t : IN TERAC T I V E i  

BEG I N  C m a i n  } 

r eset( r em in , '  r e ru i n : '  l i  

r ew r i te( r emou t , ' r en.ou t. : '  ) i  

m[ an swer J : =' an swer ' i  

m[ or i s i n a le J : = ' or i si n ale' i 

b[ l ow J : = •  1 1 0  baud' ; 

b[ h i sh J : = ' 300 bau d ' i 

FOR md : = answer TO o r i s i n a te DO 

FOR br : = l ow TO h i sh DO 

BEG I N  

Pase( ou lPu l ) i 

solo>::�( 0 ,  5 H 
wr i l e l n (  ' Tes t i n s  ' , ��;[ utd ] ,  ' mod e , ' , b[ br ] ) i  

wr i le l n i wr i tel n i  

wr i l e l n (  ' Reset t i n s  modem and ACI A . '  ) ;  

wr i te( ' Pl e ase wai t . .  , '  ) i  

selmodem< selflesltr eself l as ) i  

i n i lacia( 2 1  ) i  

P i CK U P  i 

selmode'( m d , br ) i  

wr i le l n (  ' OK '  ) i  

wr i l e l n ; 

wr i le< ' P l ease w a i l  for car r i er . . .  ' ) ; 

enab l e t r a n sllii l i  

wai tforca r r ier i 

wri  l e l n (  ' OK '  ) i  

wr i le l n i 

wr i te l n( ' Besir. test . . . ' ) i  

errorcount : =O i  

FOR chou t : =lowchar T O  h i shchar DO 

BEG I N  

wr i le( r e mou t , chou l ) i 

r ead< r e m i n , ch i n > i  

I F  < ord( chou l )-ord( l owchar ) )  MOD 40<39 

THEN wr i te( chou l )  

ELSE wr i te l n ( chou l > i 

IF chou t <>ch i n  

THEN BEGIN 

errorcou n t : =e r r or cou n l t l i 

w r i te l n ( ' Er r or i n  send i n s  ' , chou l ) i 

E N D i  

END i 

wr i t e l n i w r i tel n i 

wr i le l n ( ' Total e r r o r s  t h i s  lest= ' , er r or coun l l i 

wr i te l n i  

wr i te( ' T:�?e <r e t> t o  c o n t i n u e  . . .  ' H r ead l n i 

END i 
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Miao-Scfs new disk drive family 
really makes your Apple shine. 

Both the A-40 and A-70 oft'et 
extra performance plus the abilitY 
to read existing diskettes written 
on Apple Disk II systems. 

And a jumper selectable beot 
prom for 13 and 16 sector interger 
Basic or a sector Pascal comes 
standard. 

The Model A-40 actually costs 
a lot less than Apple Disk II drives. 
Yet it provides 40 tracks instead of 

35, along with up to 20K inaease 
In capacitY. Maybe an extra 20K isn't 
anything to write home about, but 
the speed sure is-S ms track to 
track vs. Apple's 15 ms. 

The Model A-70, on the other 
hand, features twice the tracks and 
capacity of the Apple Disk II, but 
it costs only a few dollars more. 

The secret of outstanding per­
formance and reliability is a state­
of-th�-al'! aesign incorporati-ng a 

· band positioner, instead of a plastic 

MICRO-SCI 

cam, plus an improved media 
centering system. 

SPECIAL DISCOUNT. 
One A-40 plus controller 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 inuodu�or,y discount 
on your, Miao-Sci A-40 or,-A-70 
system or,der. 

1405 E. CHAPMAN AVENUE • SUITE E • ORANGE, CALIFORNIA 92666 • 714/997-9260 MICRO-SCI IS A DMSION OF STANDUN CONTROLS, INC 
Apple and Apple II are registered trademarks of APPLE COMPUTERS INC. SAN JOSE, CAllFORNIA 



Text continued from page 128: 

physical devices-consoles, printers, 
disks, and remote input/ output 
devices (such as rnoderns)-provided 
these devices are interfaced via an 
Apple-brand card. For nondisk l/0, 
the Apple's BIOS recognizes the Ap­
ple communications, serial, and 
parallel-printer cards. If a foreign 
card is plugged into a slot, the Apple 
will know that something is there, but 
will not know how to communicate 
with it unless the card's setup happens 
to coincide with one of the Apple 
cards. Such is the case for the 
Micromodem interface: the Apple 
thinks it is communicating with a 
remote device via an Apple com­
. munications card, but it can't do l/0 
because of an address mismatch. The 
solution is to insert the correct ad­
dresses. 

The Apple's BIOS is set up to do 
three things _ with the modem: init­
ialize it, read from it, and write to it. 
In each case, the BIOS receives con­
trol from the interpreter, jumps to a 
location reserved for the appropriate 
operation with the remote l/0 de­
vice, determines which type of card it 
is dealing with, then jumps to a loca­
tion reserved for that combination of 

card and operation. After completing 
l/0, it returns control to the inter­
preter. This combination of jumps 
was observed in my modifications. 
Since I have no Apple communica­
tions cards connected to my system, I 
customized the locations to suit the 
requirements of the Micromodem. 
These modifications are applied at 
system startup time via an external 
procedure SYSGEN hosted by the 
program "startup". 

The procedure SYSGEN (see listing 
4) first enables writing the BIOS. 
Then it modifies the routine located 
at RINIT so that a JMP to location 
!COM is made. In the unmodified 
BIOS, RINIT is the name of a routine 
for initializing the remote device: it 
first determines what type of card is 
in slot 2; after finding a communica­
tions card it jumps to !COM to in­
itialize the card. Under these modifi­
cations, control is transferred to 
!COM immediately. SYSGEN next 
modifies RWRITE, the "write-to-re­
mote" routine, and WCOM, the 
"write-to-comm-card" routine. Simi­
lar to the unmodified initialization 
routines, the interpreter passes con­
trol to RWRITE, which determines 
the type of card occupying slot 2. 

DIGITAL 
ECH 

now a y street. 
Speech Digitiz�r. Permits talk ing 

rams .  1/0 capabi l i ty a l l ows i nteractive 
teaching p rog rams and speech-prompted data 
i n put formats. Use output for speech d i rected 
activities in business systems, announcements 
in a control-room, or sound effects in entertain­
ment p rograms. Easy to use because input as 
well as output is u nder user control with special 
software operating system. 

136 February 1981 © BYTE Publications Inc 

Available at Apple Dealers worldwide. 

Circle 88 on inquiry card. 

Upon finding a communications card, 
it transfers control to WCOM. 
SYSGEN closes with modifications to 
RREAD and RCOM. 

One can implement the modifica­
tions, as I have, in a program that is 
executed each time the system is 
booted up. First assemble SYSGEN, 
then link it to a Pascal host "startup", 
and then store the final code in the file 
SYSTEM.STARTUP on the boot 
disk. The program will be executed 
automatically at boot time. 

A Test Program 
The program "testmodem" tests the 

modem and the BIOS modifications. 
It starts by opening the files "remin" 
and "remout" and associating them 
with the volumes "remin:" and 
"remout :"  respectively. The latter are 
the names given to remote l/0 de­
vices under Apple UCSD Pascal. 
Following this procedure, the pro­
gram sets up some strings to prompt 
the opera tor,  and the nested 
FOR . . .  DO loops put the modern 
through its various operating modes. 

When the s ta tement "wri te 
(rernout,chout);" is encountered, the 
interpreter determines that a call for 
output to slot 2 is being made. At this 
time control is transferred to the 
BIOS location RWRITE. In order for 
execution to proceed satisfactorily 
from there, the system must recognize 
the card in slot 2. The situation is 
similar for the statement "read 
(remin,chin);" .  Thus, the program 
serves as a test of the BIOS modifica­
tions as well as the modem. 

Summary 
The library unit "micrornodem" 

and the BIOS modifications presented 
here are a complete package of 
building · blocks for developing 
remote communications programs us­
ing the Micrornodern running under 
the Apple implementation of UCSD 
Pascal. Techniques similar to those 
described here should enable 
operators of other systems to enjoy 
the same advantages. • 

References 
1 .  Grogono, P. Programming in Pascal. 
Addison-Wesley, 1 978. 
2.  Hyde, D J.  Micromodem II Owner's 
Manual, 2nd edition. Norcross GA: Hayes 
Microcomputer Products Inc, May 1 979. 
3.  "The Preliminary Apple Pascal Guide to 
Interfacing Foreign Hardware." Cupertino 
CA: Apple Computer Co, Dec 1 979. 
4 .  UCSD Pascal User's Manual. San Diego 
CA: SofTech Microsystems, 1 978. 
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LOBO'S N EW LDOS ... 
Puts muscle i n  you r  

LOBO DRIVES' new LDOS™ TRS•BO* lower case display drivers; 
Disk Operating System is loaded Non-breakable AUTO and DO 

with outstanding features that wi l l  enable you commands, and many, many more. 
to realize the ful l  power and potential of your 
TRS-80� With LDOS, you can support up to 
eight drives ( 51f4 and 8-inch drives, double-sided 
drives, doubleHjensity drives, 80-track drives), 
including the new 8-inch and 5V4-inch 
Winchester fixed disk drives, in any 
combination . 

Other LDOS muscle bui lding features 
include: ISAM accessing techniques; keyboard 
typeahead; Graphic string packer; Dated fi les, 
Marked fi les; File transfer by class; Bui lt-in 

• TRS·BO is a registered trademark of Radio Shack, a Tandy Company. 

I N T E R N AT I O N A L  

LOBO DRIVES, INT' L 
354 South Fairview Ave. 
Goleta, CA 931 1 7  
(805) 683-1 576 

LDOS is the perfect operating system to 
use with your LOBO DRIVES LX-50 or LX-80 
expansion interface and disk drive 
subsystems. There's even an 800 number 
for instant service. To find out how you can 
put more muscle into your TRS-80, contact 
your nearest LOBO Drives dealer or cal l or 
write. 

LDOS is available: 
A. Operating System Diskette 

with Master Reference 
Manual 
$1 39 

B. Master Reference Manual 
Only 
$25 



8" DISK CONTROLLER 
NOW- DOUBLE SIDED OPTION! 

• DOUBLES APPLE )[ STORAG E 
• APPLE DOS COM PATIBLE 
• SHUGART 800 OR 850 COM PATI BLE 
• IBM 3740 DATA ENTRY CAPABI LITY 
• CP/M, UCSD PASCAL CAPABI LITY 

Available at your local APPLE Dealer: $400. 

SORRENTO VALLEY ASSOCIATES 
1 1 722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 

FEBRUARY 

ALL ITHACA 
INTERSYSTEMS 
HARDWARE 
We carry the largest variety of S-1 00 products in the world.  For a special cash 
price please cal l .  

For our 1981 Catalog, please write 
Subject to available quantities. Shipping and insurance extra. VISA and 
Master Charge accepted at no additional charge for orders over $500.00 . 

s - � 0 0  .. • n c .  
7 White Place 

Clark, N.J. 07066 
201 -382-1 31 8 

Hours: Mon. - Fri . - 1 0  a.m. to 6 p.m.  
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Technical Forum 

Recording with Current 
Instead of Voltage 

David Hein 
2821 Chariot Lane 
Garland TX 75042 

Most of the articles I have seen on the theory of mass 
storage using cassettes begin with a discussion of how the 
magnetization of the tape depends on current flow, and 
how changing the head-drive current creates cells of dif­
ferent magnetization. During a read, it is normally as­
sumed that the sharper the transitions between current 
and lack of current, the higher the output and the greater 
the density (or speed) that can be used. 

Yet after all this discussion on current, head drive is 
most often performed by a voltage amplifier driven to 
saturation. Current devices should be driven with current 
rather than voltage. 

The circuit I use for this is simple. It consists of two 
current drivers, some control gates for writing, an RS 
flip-flop for reading, and an amplifier with a gain of 200, 
capacitively coupled to a differential sense amplifier (see 
figure 1 on page 140) . 

Four channels along with voltage amplifiers easily fit 
on a two-sided, 4- by 6-inch card with standard 22-pin 
connectors (see photo 1) .  That's enough circuitry for two 
tracks each on twin transports. 

My tape deck, which has digital (narrow-gap) heads is 
capable of 8 K bps (bits per second) at 5 ips (inches per 
second) .  My neighbor's standard cassette deck is capable 
of 2400 bps at 1% ips. • 

Photo 1: Finished version of the circuit shown in figure 1 .  This 
4- by 6-inch board with 22-pin connector has enough room for 
the circuitry of two tracks each on dual recorders. 



g of Data Base 
for Yom Micro? 

Check these results from MDBS: 

Leonard Overton, President of LS Business 

Systems, reports: 

"The MDB S  data base system is now the 

foundation for our future application 

products. This is because MDB S helps us to 

produce more flexible applications . . .  

quicker. System design changes are made 

easily. Time required for loading and 

debugging is greatly reduced. " 

Check these features and support: 
• MDB S is more complete-

.; Network and hierarchical data 

structures 

.; Non-procedural query language 

.; Host language support including: 

BASIC, COBOL, FORTRAN, 

PAS CAL, PL/ I 

.; Data base reco':ery 

.; Data base restructure utility 

.; Available for popular Z-80, 8080, 
6502, 8086 and Z-8000 based systems 

• MDBS has complete documentation­

.; DBMS Guide and Primer for 

fundamentals 

.; MDB S  systems documentation 

• MDBS has complete service and 

support, including-

.; System updates and enhancements 

.; Training 

.; Phone consultation 

.; Newsletter 

So if you're thinking of data base, check with us. 

Use the coupon below . . .  or better yet, give us a call today. 

Setting standards of excellence for data base 
software . . .  worldwide. 

Mir:r., v 
Data Hase 

• . : 5ustems. inr:. 
Market Square, Box 248 
Lafayette, I ndiana 47902 
3 1 7-448- 1 61 6  

Dealer I distributor I OEM inquiries invited. 

Circle 92 on Inquiry card. 

YE S, please send me more information on the 

remarkably flexible MDBS Data Base System. 

Name Title _____ _ 

(Please print) 

Company--------------­

Address ----------------

City ------------,=-.,....,..--___,�,..---
<State) (Zip) 

Phone 

MAIL TO: Micro Data Base Systems, Inc. 
Dept. B 
P. 0. Box 248 
Lafayette, IN 47902 
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a new 
sta r 

Is Darn ! 

a better computer system 
any way you look at it. 

The facts speak for themselves. The QUAY 500 SERIES COMPARE FOR YOURSELF: 
offers more for the money than North Star  Horizon® 
computers. 

MORE TECHNICAL FEATURES. A single board computer in­
stead of a backplane with multiple boards, means fewer parts, 
fewer interconnections and fewer problems o additional disk 
capacity for more program storage o DMA controlled disk 
transfers for increased system performance o on-board expan­
sion capabi l ities for additional paral lel  and serial ports, and 
EPROM o AC convenience outlets o a more compact design .  
IMMEDIATE DELIVERY. The 500 SER IES is available off the 
shelf for virtually i mmediate del ivery. No waiting for far off de­
livery dates for this one. 
LOWER PRICE. The advanced technology engineered into 
Quay computers actually lowers our  cost to manufacture . 
The price of the 500 SERIES is about 20% lower than the 

H or izon-2-32K-D - and 
our 520 SERIES also offers 
significant savings over the 
Horizon-2-32K-Q. 
The bottom line is simple. 
There is a new star in the 
com puter  f ie ld .  The 500 
S E R I E S  by Quay. It out-

Advanced single board modular design. shines all Of the COmpeti-
t ion.  

SPECIFICATION 

Architecture 

CPU 

Dynamic RAM (std) 

Disk drive type 

No. of drives (std/max) 

Capacity per drive (on-l ine) 

Direct Memory Access (DMA) 

CP/M® disk operating system 

Unit Price 

SPECIFICATIONS 

Disk drive type 

Capacity per drive (on-l i ne) 

Unit  Price 

QUAY 500 

Single Board 

ZBOA, 4MHz. 

64 Kb. 

Double density 

2/4 

200 Kb. 

Yes 

Standard 

$2,995. 

QUAY 520 

Quad density 

400 Kb. 

$3,495. 

HORIZON-2-32K-D 

S 1 00 bus 

Same 

32 Kb. 

Same 

Same 

1 80 Kb. 

No 

Optional 

$3,095. 

HORIZON-2-32K-Q 

Same 

360 Kb. 

$3,595. 

The QUAY 500 offers technical superiority-availability-a $2,500 price! 
C P/M ' i s a registered trademark of Digital Research 

Horizon is a registered trademark o f  North Star Computers, Inc .  QUI A u QQ,BEQ�I!Q_� 'I&� Factory: Route 34, Wall Township, New Jersey 077 1 9  

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 
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Dynamic Memory: 
Making an Intelligent Decision 

Mention the words dynamic 
memory to an S-100 bus user and the 
responses will vary from one end of 
the spectrum to the other. In the early 
days of the S-100 bus, many users 
had bad experiences with poorly 
designed dynamic-memory boards. 
The problems varied from inadequate 
memory refreshing to designs that 
worked with only a particular pro­
cessor board. However, things have 
come a long way since then. For the 
vast majority of today's applications, 
dynamic memory offers the best 
cost/performance ratio available . 
With so many of the large S-100 com­
puter  manufact urers such as  
Cromemco, North Star, Vector 
Graphic, and others using dynamic 
memory in their systems, all users 
should seriously consider the advan­
tages of including dynamic memory 
in their next system design. 

Dynamic vs Static 
In the S-100 world, static memory 

is the alternative to dynamic 
mem9ry. When comparing the two 
types, three major advantages of 
dynamic memory are apparent .  First, 
dynamic boards contain more 
memory than static boards. Even 
with the supporting control logic that 
dynamic memory requires, today's 
largest available S-100 memory­
board sizes are 64 K bytes for 

About the Author 
Larry Malakoff is the Marketing Director of 

Measurement Systems and Controls Inc, 
located in Orange, California. He has been in­
volved in the design of S-100 dynamic-memory 
boards and is currently working with 
customers to solve their application re­
quirements for system memory. Larry received 
his Master of Science in Engineering from 
UCLA and has been involved in electronic 
design for over eight years. 
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Measurement Systems and Controls 

867 N Main St 
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dynamic memory and 32 K bytes for 
static memory. For those systems that 
require large amounts of memory, 
such as the Cromemco and Alpha 
Micro multi-user systems, the in­
creased density of dynamic memory 
can mean the difference between hav­
ing enough available slots on the 
motherboard for all the cards 
necessary to complete the system or 
not being able to fit all of the required 
cards into a given chassis. 

The second and probably most im­
portant advantage of dynamic 
memory is the low level of power 
dissipated. This not only reduces the 
amount of heat generated, but also 
reduces the current requirements 
from the power supply . A typical 
64 K-byte dynamic-memory bo;1rd 
dissipates approximately 8 watts of 
total power compared to as much as 
50 watts for 64 K bytes of. static 
memory. · This decrease in power 
dissipation of more than sixfold can 
make a big difference in the reliability 
of the entire system. This is especially 
true when the system contains more 
than 64 K bytes of memory, as in a 
multi-user application. Since the 
reliability factor for electronic equip­
ment decreases exponentially as the 
operating temperature increases, the 
mean time between failures can be 
drastically improved by using 
dynamic memories in the larger 
memory-intensive systems. 

The third major advantage of 
dynamic memory is cost. Historical­
ly, its cost has always been lower, 
and this will continue to be so due to 
the increased density of dynamic­
memory circuits. Once an integrated­
circuit manufacturer has regained the 
initial development investment 
(assuming the yields are about equal), 
the price for higher-density dynamic­
memory circuits can be about the 

same as for lower-density static­
memory devices . Since it takes sixty­
four of the 4 K-by-1-bit static­
memory devices to build a 32 K-byte 
memory board as compared to thirty­
two of the 16 K-by-1-bit dynamic­
memory circuits to build a 64 K-byte 
dynamic-memory board, it becomes 
apparent, even when the control logic 
is taken into account, that a dynamic­
memory board costs less to build than 
the corresponding static-memory 
board. 

In comparing the two types of 
memory, there is one application 
where static memory may be a better 
choice. Not all types of DMA (direct 
memory access) controllers will cor­
rectly interface with all types of 
dynamic-memory boards. Depending 
on the particular DMA controller, 
static memory may be the only type 
that will work correctly. More will be 
said about this later. 

Memory Features to Look For 
Now that the general merits of 

dynamic-memory boards have been 
brought to light, it is important to 
·discuss some of the differences be­
tween the commercially available 
designs, and what features in par­
ticular to look for when choosing a 
dynamic-memory board for your 
system. This discussion will be 
separated into two application areas 
-those requiring a maximum of 
64 K bytes of memory and those re­
quiring more than 64 K bytes of 
memory ( f o r  m u l t i -user  and  
multitasking applications incor­
porating software-controlled, bank­
selectable memory).  

Many manufacturers make only 
one memory-board product that tries 
to bridge the gap between the two 
types of applications. However, these 
two applications require that the 



you pick a Daisy . .  
Pick Vista's V300 Printer . 

I 
ViJ'ta Computer Company 

1 95. 
There are Daisies! .  . . And, There are Daisies! .  . .  But Vista has a Peach ! 

The Vista V300 is exact l y  that ,  a "peach" of a daisy wheel pr i nter both f ro m  the standpo i nt of p rice 
and perfo rmance. 

Th ink  of it ,  a pri nter at near ly half  the pr ice (when compared to m odels even rem otely competit ive i n  
qua l ity) comb i ned with t h e  u l t imate i n  rel iab i l ity , pr int  qua l ity, and f lex ib i l i ty .  

Typical Com ments: "Su perb pr int  q ual i ty ! " ,  "H igh ly re l iable." ,  "Defi n ite ly letter q ua l i ty . . .  I can't 
bel ieve the price tag . " ,  "Best use I 've seen yet of LSI Techno logy ."  

But j udge for you rself - look at  the V300 featu res and keep i n  m i nd  th is is a letter q ua l ity p ri nter at 
dot matr ix  pr ices. 
• Tractor option available 
• Print Speed - 25 CPS (Optional 45 CPS for $2,195) 
• Print Wheel - Industry standard 96-character Daisy Wheel 
( i ncluding the extended-life dual plastic wheels) 
• Service - Prompt maintenance/service agreements avail­
able nationwide 
• Interface - I ndustry standard parallel ( RS232-C optional) 
• Printable Columns - 1 36 
• Warranty - 90 days parts and labor, one year parts only 
• Proportional, bi-directional printing • Programmable VFU 
• Extensive self-test functions • Hardware and software 

compatible 
Vista does it agai n !  Qual ity, Price and Perfor­
mance with a peach of a da isy wheel pr i nter. 

I M M E D IATE DELIVERY 
For Fu rther I nfo rmat ion 

Cal l To l l  Free ( 800) 854-801 7  

AND, Vista Has a Complete V1 00 Word Pro­
cessing System for Only $4995! 

The Vista V1 00 is a complete word process­
i ng  system that i nc l udes: 

• Exidy Sorcerer 
Computer. 48K 

• V200E20 Disc Drive 
Syste m ,  Double 
Density 

• Sanyo Data Display 
Mon itor 

• Vista V300 Printer 
Ful l  Character Daisy 
Wheel 

M 
• Wordstar, CPM T 1 .4 

( I ncl udes E Basic) 
• Can also be used for 

Data Processing 

The Vista Computer Company 1 40 1  Borchard S t reet • Santa A n a .  Cal i forn ia  92705 • 7 1 4/953-0523 
Research 
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memory used have different features, 
often resulting in a compromise 
where one or both of the application 
areas lacks the necessary hardware 
for a truly cost-effective solution. 

Single-User Features 
In a single-user system that requires 

64 K bytes or less of memory, the 
most important feature to have is the 
ability to deselect memory in as small 
an increment as possible. For the ma­
jority of 64 K-byte dynamic-memory 
boards that offer this feature, 4 K 
bytes is usually the smallest block of 
memory that can be turned off. 

la 

lb 

(Some of the older 16 K-byte 
memory boards allow deselection to 
1 K bytes . )  This feature is necessary 
to allow the system monitor in read­
only memory and memory-mapped 
controller cards to reside in the 
memory-address space without in­
terfering with normal memory opera­
tions. 

Another useful feature is the ability 
to buy a me�ory board in either a 16, 
32, 48, or 64 K-byte size, with those 
boards containing less than 64 K 
bytes able to be expanded to 64 K 
bytes by inserting the necessary in­
tegrated circuits into empty sockets. 

Photo 1:  Different kinds of memory boards. These two 64 K-byte memory boards have 
fundamental differences that tailor them for specific types of systems. The Measurement 
Systems and Controls DMB6400 (photo la) is intended for multi-user and multitasking 
systems and provides a bank-select feature so that memory addresses may be shared by 
users. The DM6400 (photo lb) is produced specifically for single-user systems and has a 
deselect feature that allows memory-mapped peripherals to occupy any 4 K address 
block. Both boards are manufactured by Measurement Systems and Controls of 
Orange, California. Prices are $1195 and $895 respectively. 
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This gives the small user the ability to 
expand as necessary. It is important 
that the manufacturer test these 
boards as full 64 K-byte boards even 
though they may be sold as 
16 K-byte boards. This is the only 
way the end user can be assured that 
the board will work when the extra 
devices are plugged in to increase the 
memory size. 

Multi-User Features 
Most multi-user and multitasking

. 

S-100 systems require bank-selectable 
memory boards. The requirements 
placed on the memory board for these 
applications are quite different from 
those placed on the single-user ap­
plications . A typical multi-user 
system might have an operating 
system of 48 K bytes and five user 
banks of 16 K bytes each. The 
operating system might occupy the 
upper 48 K-byte address space and 
be on all the time, while the five users 
might share the lower 16 K-byte ad­
dress space. Only one user can be on 
at a time (there can never be more 
than 64 K bytes of memory on at any 
one time), but the operating system 
allows all five users to access the com­
puter on a rotating timeshared basis. 
Through software control, each of 
the 16 K-byte banks of memory is 
turned on or off as required. This is 
usually accomplished by doing an 
OUT instruction to a particular 110 
(input/output) port that the memory 
board is set to decode. The data on 
the bus then determines which banks 
are to be on or off. 

A 64 K-byte dynamic-memory 
board optimized for this type of ap­
plication would allow the user to im­
plement the above example with only 
two m e m o r y  b o a r d s . O t h e r  
64 K-byte dynamic-memory boards 
that compromise on the hardware 
design would require one 48 K-byte 
memory board and five 16 K-byte 
memory boards. In this case, the 
number of motherboard slots re­
quired increases, the · total power 
dissipation increases, and the total 
cost of memory increases. 

The difference between the two 
memory boards in the above example 
is in how the 64 K bytes of memory 
are partitioned into software­
selectable banks. The optimal design, 
considering the limitations of board 
"real estate, " is to have four totally 
independent 16 K-byte banks of 
memory. This allows the user to have 
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bank sizes that are any multiple of 
16 K, such as four 16 K-byte banks 
or two 32 K-byte banks or one 
16 K-byte bank and one 48 K-byte 
bank, etc, all of which are software 
selectable. In addition, the four banks 
should be independently addressable 
on the four 16 K boundaries : hexa­
decimal 0000, 4000, 8000, and COOO. 
A much more simplistic approach is 
to bank-select the entire memory 
board, the bank size then being deter­
mined by the size of the memory on 
the board. 

Other important fea�ures that a 
bank-selectable memory board 

should have include the ability to 
decode any of the possible 256 1/0 
port addresses and have up to eight 
banks of memory for �ach port ad­
dress. In addition, the user should be 
able to turn on or off any of the 
switchable banks when a system reset 
occurs . One last feature, which can 
be very valuable when troubleshoot­
ing a system with more than one 
64 K-byte bank-selectable memory 
board, is an LED (light-emitting 
diode) indicator for each bank of 
memory that is being accessed. The 
flashing pattern of the LEOs can in­
dicate where a problem is . 

One last word on bank-selectable 
memory is that a well-designed board 
will allow the user to work correctly 
with the slightly different approaches 
taken by the main manufacturers of 
multi-user systems: Alpha Micro, 
Cromemco, North Star, and Digital 
Research. (Digital Research only sup­
plies the multi-user operating system, 
MP/M. )  

Common Features 
There are several other important 

features that are common to both 
single-user- and multi-user-optimized 
memory boards that the system 

--------------------------------. designer should look for. The most 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a 05120 Terminal Controller. 

The Datasouth DS120 gives your DECwriter® I I  the high speed 
printing and versatile performance features of the DECwriter® Ill 
at only a fraction of the cost. The DS 120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes. Standard features include : 

• 165 cps bidirectional printing •RS232 interface 
•Horizontal & Vertical Tabs • 20 rnA Current Loop interface 
•Page Length Selection •Top of Form 
• 1 10-4800 baud operation •Adjustable Margins 
• 1000 character print buffer • Double wide characters 
•X-on, X-off protocol •Parity selection 
•Self Test •Optional APL character set 

Over 4000 DS 1 20 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 com-
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 COM PUTER CORPORATIO N  
4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523-8500 
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important feature is the ability of the 
memory board to work with as many 
different processor boards as possi­
ble. This includes the standard 
8080A-, Z80A-, and 8085-based 
boards, as well as the more advanced 
16-bit machines (such as Alpha Micro 
and Marinchip's M9900). 

This would not seem to be a major 
problem since all products manufac­
tured for the S-100 bus should work 
with one another. However, in the 
real world this is not always the case. 
The S-100 bus started with and was 
defined around the 8080 microproces­
sor. As other microprocessors made 
their way onto the S-100 bus, they 
had to emulate the timing of the 8080. 
Each company came up with its own 
version for this timing. As a result, it 
is difficult to find two Z80A boards 
that generate their S-100 signals alike. 

This creates a challenge to the 
dynamic-memory board manufac­
turers to come up with a flexible 
internal-timing scheme that allows 
the memory-timing circuits to adjust 
to the differences in the processor 
boards. The best way to achieve this 
is to use a minimum number of the 
S-100 bus-timing signals and, if at all 
possible, to avoid the use of the 
pSYNC signal. This one signal has 
created more problems than any 
other due to the many different 
processor-board designs manufac­
turers have come up with. The best 
designed dynamic-memory boards 
will correctly interface with the vast 
majority of the different board types 
available today, but no single 
dynamic-memory board can claim to 
work with them all. 

Most of today's dynamic-memory 
boards use transparent (or invisible) 
refresh. A window in the processor 
timing is found where the memory 



MICROBYTE INTRODUCES 
P RO FIT FO R YOU R  BOTTO M LI N E  

4 PORT 1/0 
•Quad RS-232C Serial Ports, One 20mA Current Loop Port 
•Ful ly IEEE S-100 Bus Compat ib le 
•Asynchronous Communications with Z80A-Dart(TM) or 
Synchronous Communications with Z80A-SIO/O(TM) 

•Ful l  Set of Modem Control Signals, i ncluding Rl (Ring Indicator) 
• Easi ly Configurable to Any Type of Termi nal I nterface 
•1/0 Servic ing Environments: ( 1 )  Polled; (2) Bus Vector; 
(3) Z80 Mode 2 Vector 

•Off-Board Interrupt Daisy Chain Capabi l ity 
•Specia l  Receive Condit ions:  ( 1 )  Fra m i ng Error; (2) Parity 

Error; (3) Receiver Overrun Error 
•Baud Rates Selected Individual ly from 50 Baud to 300K Baud 
•72 Hour Burn- In  

Z·BOA/1·0 
•A complete single board Z-80A CPU with serial/parallel interface 
•Ful ly  compatible with the proposed I EEE S-100 Bus Standard 
•Z-80A CPU (4MHz version of the Z-80) 
• 1 58 instructions-superset of and upward compatible from the 

8080's 78 instructions 
•Up to 4K of on board Eprom with optional Z-80 monitor program -

1 K(2708), 2K(2716) or 4K(2732) 
• Fu l l  vectored interrupt capabi l i ty 
•2M Hz or 4MHz operation is jumper selectable 
•Selectable auto-wait state insertion for extend ing M 1 ' , M REQ', 

IORQ" and/or on board ROM 
• Dual RS-232 serial 1/0 ports us ing the Z80A-DART with i ndividual 

baud rate selection (16 baud rates from 50-19,200 baud) 
•Up to 24 bit parallel 1/0 port-ful ly  programmable Intel 8255A 
•Up to 8 separate counter/timers using 2 Z-80A CTC 

r - - - - - - - - - - - - - - - - - - - - - - - - �  

: M ICRO BYTE : 
I 1 1 98 E. W i l low St. ,  S ignal  H i l l ,  CA 90806 • (21 3) 595-8571 1 

0 Please send me informat ion on becoming a 
M icrobyte dealer. 

0 Please send i nfo on the M icrobyte 

Name _________________________________ ___ 

Address __________________________________ _ 

City ----------------- State __ Zip ______ __ 
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DISK CONTROLLER 
• D M A  t o  within 16M byte of memory 
•State-of-the-art N EC765 LSI Controller 
• I EEE-S100 compatible 
• DMA arbitration al lows use of mult ip le boards within a system 
• PLL data recovery for totally rel iable operation 
•Write pre-camp switched at m id-disc for reliable double density 

operation 
•Supports up to four (4) drives 
• Power On, Power Off or Reset deselects drives to avoid 

damaging f i les 
•Drive deselect Time Out, deselect drives not in use 
•Single or double sided operation 
•Single density/double density operation 
•8" standard drives 
•Separate Vee supply for data recovery to e l iminate possible noise 

problems 

64K DYNA M I C  RAM BOARD 
• F u l l y  S-100 bus compatible/Alpha M icro compatible 
•64K x 8 bit dynamic· RAM 
• Low power: + 8VDC @ 700 ma 

+ 1 6VDC @ 1 00 ma 
- 1 6VDC @ 25 ma 

•Bu i lt-in-parity with LED ind icator and vector i nterrupt 
•Memory addressable in four 16K banks 
• Hidden refresh 
•Gold contacts for high rel iabi l ity 
•72-hour Burn-in 
•Memory mapped via D I P .switch 
•Built-in programmable write-protect 
• Programmable control port for parity and bank control 

I t  takes more than an i n it ia l  low price to m ake 
an S-1 00 board a profit generator for a dealer.  It 
takes a total value cluster from t h e  man ufac­
turer - a value cluster t h at i nc l udes: 

* Products * 

* Price * 

* Quality * 

* Pre-sale Service * 

* Post-sale Service * 

* Commitment * 

MICRO BYTE has t h e  products - from memory 
boards to complete  S-1 00 systems, and we offer 
the rest of  the val u e  c l uster - call today for the  
who le  story on how you can become a M icro­
byte dealer. 
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read and write operations are not be­
ing executed, thus allowing a refresh 
operation to take place without re­
quiring the processor to wait. The 
result is that the system is not slowed 
down by the necessary refresh cycles. 

A different type of refresh must be 
done whenever the RESET or 
pWAIT (S-100 bus) signals are active 
for any extended period of time (more 
than several tens of microseconds) .  
These conditions occur whenever the 
system-reset switch is activated or 
whenever a disk access to certain disk 
controllers is being performed using a 
programmed l/0 interface. Either of 
these conditions stops the processor-

generated timing that is required by 
the memory board for transparent 
refresh. Thus, the occurrence of 
either of these conditions must cause 
the memory board to enter an 
automatic refresh mode that con­
tinues until the processor again starts 
its generation of the timing signals. 

Another feature that most memory 
boards incorporate is the use of the 
PHANTOM signal from the S-100 
bus. This allows read-only memory 
on the disk controller or other board 
to overlay the system programmable 
memory to load an initial program 
from disk. 

Other features to look for include 

Where can you 
get the most­
wa nted m icro­
computer pro­
grams? How can 

you tel l  which ones are best for 
you? How can you get instant 
serv ice on prog ra ms for word 
processing, accounting, budget­
ing, engineering, inventory con­
trol , patient management . . .  and 
more? 

You can place an order right now. 
Simply dial-up Westico's 24-hour 
computer (300 baud ). Ask for a 
q u i c k  review of prog ram de­
scriptions and place your order 
immediately 

We're a new, h igh speed 
service staffed with technical ex­
perts who can provide programs 
for i n d iv iduals  and com pan ies 
who are serious about the busi­
ness of microcomput ing .  After 
you've acquired your program, 
our technical service and sup­
port tea m wi l l  re m a i n  j ust a 
phone cal l  away. 

input filters on the address and con­
trol lines followed by Schmitt­
triggered input gates. This minimizes 
the false starting of memory cycles 
due to noise on the bus signals. Good 
logic design also dictates the use of 
clocked-logic or precision-delay lines 
for the generation of internal­
memory timing, but under no cir­
cumstances should RC (resistor I 
capacitor network) circuits be used 
between logic gates to generate 
delays. Products using this technique 
are unstable under many operating 
and manufacturing conditions and 
can only cause eventual trouble. 

One other important requirement 

searching for programs and sti l l  
not find the one that's right for 
your particular needs. Or, you can 
order the perfect program from 
The Softwa re Express Service. 
We've tried and tested hundreds 
of programs. We have what wil l 
work for you - whether you're a 
doctor. lawyer, accountant. engi­
neer, sc ient ist, su rveyor, store 
owner, manufacturer. dealer. con­
sultant or programmer. 

Take advantage of Westico's 24-
Hour Software Express Service to 
any town or city covered by Fed­
era l  Express, U.S. Express MaiL or 
other  24-hour  del ivery service.  
Simply dia l-up our computer, cal l  
u s  o r  send a Telex and your pro­
gram wi l l  be sped to you over­
n ight. For regular service, you'll 
receive your program promptly 
by UPS. In the age of the com­
puter. it shouldn't take ages to 
get what you want. 

The Software Express Service 
25 Van Zan! Street • Norwalk, Connecticut 06855 

You cou ld lose va l u a b l e  t ime (203) 853-6880 



of dynamic-memory boards is good 
documentation. This should include 
board set-up documentation, detailed 
theory of operation, schematics, tim­
ing diagrams for the different 
processor-board types, a parts list, a 
board-layout drawing, and applica­
tions notes. 

Finally,  the dynamic-memory 
board should be backed up by the 
manufacturer through both guarantee 
and applications support. Several of 
the available memory boards come 
with a full one-year guarantee. The 
manufacturer should also be able to 
support the product with the 
necessary applications information to 

determine if it will work in your par­
ticular system . 

Limitations of Dynamic Memories 
Although dynamic memory usual­

ly represents the best cost /perfor­
mance ratio, there are several limita­
tions that may prevent it from func­
tioning correctly.  The system 
designer should investigate these 
cases with the memory-board 
manufacturer before deciding to use a 
product . 

It should be apparent from the 
above discussion that not all 
dynamic-memory boards will work 
with all processor boards. Only the 

manufacturer can tell you if the 
memory board has been tested with 
the particular processor board you 
are planning to use. 

Another troublesome area is in in­
terfacing with DMA controllers. 
Generally, the problems arise from 
two different sources. First, the actual 
timing required from the DMA con­
troller will vary depending on the 
particular memory board used. Not 
all memory boards use the same 
S-100 bus signals, thus complicating 
the DMA interface. If this timing is 
not compatible, then the memory 
read or write cycles will not function 
correctly. 

CPIMT" programs tor TRS-80 Model l/, Vector Graphic, ICom, Cromemco, North Star, Mlcropolls, Ohio Scientific and more. 

GENERAL LEDGER Peachtree 
ACCOUNTS RECEIVABLE Peachtree 
ACCOUNTS PAYABLE Peachtree 
INVENTORY CONTROL Peachtree 
PAYROLL Peachtree 
CLIENT WRITE-UP Peachtree 
PAS-3 MEDICAL Artificial Int. 
PAS-3 DENTAL Artificial Int. 
PROPERTY MANAGEMENT Peachtree 

PTA Asyst Design 
ESQ-1 Legal Micro Info. 
ESQ-1 Legal Demo Micro Info. 
DATEBOOK Organic 

WORDMASTER MicroPro 
WORDSTAR MicroPro 
WORDSTAR MAIL-MERGE MicroPro 
WORDSEARCH Keybits 
TE:XTWRITER Organic 

MINIMODEL Financial Plan. 
STATPAK N.W Analytical 

ASCOM DMA 

I • 

CBS DMA 
MAGSAM IV Micro Appl. 
SELECTOR IV Micro Ap, Inc. 
PRISM/IMS Micro Appl. 

• • 
BASIC-80 Microsoft 
BASIC COMPILER Microsoft 
S-BASI C  Micro Ap. Inc. 
NEVADA COBOL Ellis 
PL/1-80 Digital Research 
CBASIC Compiler Systems 
PASCAL/M Sorcim 
PASCAL/MT + MT Microsystems 

$550 
550 
550 
650 
550 
990 
500 
500 
990 

595 
1 495 

75 
295 

1 45 
450 
575 
1 95 
1 25 

495 
500 

1 25 

395 
295 
395 
495 

325 
350 
295 
1 50 
500 
1 20 
1 75 
250 

$40 
40 
40 
40 
40 
40 
40 
40 
40 

40 
50 
50 
25 

25 
40 
40 
40 
20 

50 
40 

1 0  

40 
25 
25 
55 

25 
25 
25 
25 
35 
1 5  
20 
30 

A.D. I . L  
A,D, I ,L  
A,D, I ,L  
A ,D , I ,L  
A ,D , I ,L  
A.D, I , L  
A,C,I 
A,C,I  
A,O, I , L  

A.C, I  
A,C, I ,L 
A,C. I ,L 
A, I ,O 

A,K,L 
A,F,K,L 
A,F,K.L 
A,F 
A,F 

A,C, I ,L 
A, D . I  

A,T 

A.F.K 
A,C,F,K 
A,C,G,K 
A,C,F.K 

A,F,L 
A,F.L 
A,F 
A 
B,F,L.P 
A 
A,G 
A 

SUPERSORT I MicroPro 
SURVEYOR Peachtree 

• •  

$225 
550 

$25 
40 

A,L 
A ,D , I ,L 

All  software has specific requirements for proper operation such as computer 
type, equipment configuration and support sof1ware. 

Check the following codes for system requirements to be certain your system 
wi l l  accept the sof1ware offered. 

(A) CP/M version 1 .4 or higher. 
(B)  CP/M version 2.0 or higher. 
(C) CBASIC-2. 
(D) MBASIC version 4.5 t .  
( E )  BASIC-80 version 5.0 or higher. 
(F) 48K memory or greater. 
(G)  56K memory or greater. 
(H)  64K memory. 
( I )  Business system:  48K memory, 200K dual disk drives, cursor address-

able terminal, and 1 32 column printer. 
(K)  Cursor addressable terminal. 
(L)  signed l icense requ i red for shipment. 
(0) specify 8080. Z80, or COOS. 
(P) give CP/M serial number. 
(T) serial port and modem. 
(Z) Z80 CPU. 

Choose any of 4 ways to order: 

• Write Westico, Inc . ,  25 Van Zant Street, Norwalk, CT 06855. 

• Cal l (203) 853-6880. 
• Telex 643-788. 
• D ial-up our  24-hour  computer (300 baud) (203) 853-0816. 

Specify prepaid, C.O.D . .  Master Charge, or VISA. (P lease give credit card 
number and expiration date.) 

Specify disk format: North Star Single or Double. Micropolis Mod I or 
Mod I I ;  8" single density. or Ohio Scientific. 

Prices do not include shipping and C .O .D .  In  CT add 7 '12% sales tax . 

"Manual price will be credited against later purchase of software. 

CP/M Is a trademark of Digital Research. 
ZBO IS a trademark of Zilog, Inc. 
PASCAL/M is a trademark of Sorcim . 
PASCAL/MT • is a trademark of MT M1cro Systems 
PEACHTREE IS a trademark of Retail Sciences, Inc. 
S-BASIC is a trademark of Topaz Computing. 
SELECTOR IV is a trademark of Micro-Ap. Inc. 

Copyright ' '  t981 Westico. Inc. 



Data Terminals Fast 
. . .  from MICROMAIL 

ANADEX 

DIABLO 630 
The Diablo Model 630 is a reliable. high quality, lull· 
character serial printer lor anyone who is seeking superior 
print quality at a low cost. This is the first Diablo printer to 
offer complete interchangeabllity between metal and 
plast!c print wheels. And the sophist!cated and discerning 
user does not sacrifice print quality to obtain this versatllity. 
Every aspect ol the Diablo 630 design has been focused on 
maintaining outstanding print quality. Terminals also 
have seli·tes� extensive internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 
Adjustable Forms Tractor - $200.00 

DP-9500/9501 
The Anadex Models DP·9500 and DP·9501 Alphanumeric 
Une Printers are designed lor all printer applications, 
including those requlrlng high density graphics. Standard 
leatures include three standard interlaces (RS 232C, Cen· 
Ironies ParalleL and Current Loop), soltware selectable 
print sizes including compressed and expanded print. 
heavy·duty nine· wire printhead (permits true underllnlng 
and descending lower case letters), and last bi·dlrectional 
printing. The model 9501 oilers slightly higher graphics 
resolut!on and a slightly slower print speed than the model 
9500. 

$1,399.00 

PRINTERS C.R.T.'s TELEPRINTERS 
AN AD EX TeleVldeo DEC 

DP9000 $1299 912C $ 725 LA34 $ 969 
T.l. 920C $ 795 LA34AA $1099 

950 $ 995 810/2 $1599 DIABLO 
DIABLO SO ROC 1640KSR $2830 

1Ql20 $ 689 1650 KSR $2940 1640 RO $2525 IQ140 $1099 1650RO $2675 1Ql35 $ 895 

� 1 ,I I [';;'?ltv''''------. 
srf.C TELETYPE 43 

Price good through March 3L 1981 

Quiet, compact and lightweight. this 30 character·per· 
second matrix teleprinter belongs wherever reliable 
perlonnance and quality print·out are required-in the 
olllce, lactory, classroom, or laboratory. Print quality is 
except!onally crisp and easy to read What makes the 
model 43 so outstanding is lis total economy-it costs less to 
own because ol reliable Iow.cost LSI (Large Scale Integra. 
!!on) circuitry used to carry out lunctions rather than more 
expensive, less reliable mechanical hardware. Buy now at this special price and beat the announced Teletype price 
increase. $989.00 

MICROMAI L  • BOX 3297 • SANTA ANA, CA 92703 
(7 1 4) 73 1 -4338 

To Order: Send check to MICROMAIL, P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requires a 15% deposit. Handling: Add 3% to 
orders less than $750. 2% to orders $751 · $2.000. I% to orders over $2,000. NOTE, Handling charges are 
waived on orders pre·paid in advance by check. Shipping: We ship FREIGHT COUECT via UPS or Motor 
Freight. Air and Express delivery is available. 
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The second trouble area involves 
the correct refreshing of the memory . 
The majority of the dynamic-memory 
devices used today are the 4116-type, 
which require 128 refresh cycles every 
two milliseconds. This requirement is 
easily met when the processor con­
trols the bus and the memory board 
uses transparent refresh. However, 
when the DMA controller takes over 
the bus, most memory boards will 
cease to do refresh cycles. If the DMA 
controller has access to the bus for a 
small number of byte transfers, this 
does not present a problem . 

A problem may exist, however, 
when the DMA controller does a 
burst sector or track transfer. This 
may prevent refresh from occurring 
for too long a time interval, causing 
the memory to lose data . Some DMA 
controllers, particularly hard-disk 
controllers, avoid this problem by 
doing the DMA transfer �o an on­
board sector buffer consisting of 
static memory. Memory or I/0 move 
instructions are then used to transfer 
the data in this memory to the system 
memory. Again, it is important to 
check with the memory-board 
manufacturer for compatibility with 
the DMA controller you plan on us­
ing. 

One last area of concern involves 
interfacing with a front-panel type of 
system. Extra circuitry is required for 
a dynamic-memory board to correct­
ly work with the front-panel func­
tions such as examine, deposit, and 
run . Many memory-board manufac­
turers do not include this necessary 
circuitry so that they may add other 
functions that they think are more 
v a l u a b l e  in t h e i r  in tended 
marketplace. I f  you need this func­
tion, check with the memory-board 
manufacturer. 

In summary, the dynamic-memory 
board represents a superior cost/per­
formance ratio when compared to 
static memories . When looking at 
dynamic-memory boards, choose one 
that is optimized for your particular 
application, whether it be a single­
user or multi-user system. It is also a 
good policy to check with the 
memory-board manufacturer before 
your purchase to verify that the 
board will work correctly in your 
particular system. You are best pro­
tected by a good return policy in case 
you experience any problems after 
testing the memory board. • 



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. 

You 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 Z80A microprocessor, the 
faster version of the famous ZSO. This 
makes the ZX80 the world's first truly port­
able computer (6%" x 8%" x lVz" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 

Your course in computing. 
The ZX80 comes complete with its own 

128-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-notjust 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZXSO 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 lK 
user memory to 16K, a plug-in 8K 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 ZX80 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 

(You use an ordinary blank cassette. )  

The ZX80 i s  a family learning aid. Children 1 0  and 
above will quickly understand the principles of 
computing-and have fun learning. 

Master Charge or VISA orders call: 
(203) 265-9171. We'll 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 
8 PM EST. 

�·1nr--1a•11 Sinclair Research Ltd. ,  475 Main st., iiiiiiiil ..... P. O. Box 3027, Wallingford, CT 06492. r - - - - - - - - - -- -- - - - - - �  

I 
To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. 1 Please send me ZX80 personal computer(s) at $199. 95* each (US dollars), 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 LDo you own another personal computer? 0 Yes 0 No. :..J BY-2·1 

- - - - - - - - - - - - - - - -



Stacking Strings 
• 

10 FORTH 

Anyone who is familiar with 
writing programs in BASIC and who 
later switches to writing in FORTH 
surely misses the convenience and 
ease of BASIC string handling. For­
tunately, there is no need to deprive 
yourself all these features: they can be 
implemented in FORTH with the ad­
ditional bonus of not being tied to the 
preconceived ideas of your software 
vendor. If you do not like the way the 
string operators work, you can 
change them: you control the source 
code. 

Adding Strings to FORTH 
Tools for manipulating strings of 

characters and other data items are 
useful to the personal computer pro­
grammer. The routines presented 
here are an extension to FORTH. 
They run in fig-FORTH (the versions 
of FORTH for various microproces­
sors written by the FORTH Interest 
Group) and should run with little 
adaptation in any standard FORTH. 

String implementations abound in 
FORTH. Some, like the one presented 
here, use stacks. The use of stacks 
seems appropriate in FORTH. Most 
of FORTH programming consists of 
manipulating entities on various 
stacks. 

A stack is a LIFO (last in, first out) 
list. Stacks usually have a . fixed 
width; that is, the number of bits that 
are simultaneously pushed (ie: put 
onto the stack) or popped (ie: taken 
off the stack) does not vary. An item 
on the stack is usually limited to some 
maximum size (eg: 16 bits) that can 
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John J Cassady 
339 15th St 

Oakland CA 94612 

represent numbers up to decimal 
65,535. The FORTH parameter and 
return stacks both have fixed widths. 

The string stack is like the para­
meter stack and the return stack, but 
it is not restricted in width. String­
stack items can be any width and any 
combination of widths. However, 
item size and total stack size are 
limited only by the amount of mem­
ory devoted to them. As a rule. of 
thumb, a few hundred bytes are more 

GROWS 
DOWN 

/ - - 0 6 
I 
I ' 

than enough. 
Figures 1 and 2 and listing 1 illu­

strate two ways of visualizing string 
stacks. They show the stacks growing 
downward from high memory. This 
is typical in FORTH. Even though the 
string stack grows downward, we 
will refer to the most recent entry on 
the stack as the top of the stack. The 
unchanging end of the stack (hexa­
decimal 2000 in figure 2) will be called 
the base. When something is popped 

------------------, \ . 
T H I S  I TEM WOULD BE 
P R I N T E D  BY THE FORTH 
W O R D  {$.} 

\ 

:-----------1_ _ _ __  ) L _ _ _ _________ _j 

J 
N E X T  I T E M  PUSHED ON STACK 
WOULD GO H E R E . 

Figure 1: One implementation of a string stack in FORTH. As the name implies, a string 
stack is a stack of variable-length strings (as opposed to fixed-length numbers) orga­
nized such that only the string most recently put on top of the stack can be removed 
from the stack. Each stack entry consists of the length of the string, expressed in 2 bytes, 
followed by the characters of the string itself. Due to an initial design decision, this 
string grows toward low memory locations (ie: down) rather than toward high memory 
locations (ie: up). Despite this physical orientation,  the most recently placed string is 
located at the top of the stack - at the lowest address in the stack. 



��My computer helped me write 
The Final Encyclogedia. l wouldn't trust 

anything less than Scotch® Brand Diskettes 
to make a long story short:' 

Circle 99 on inquiry card. 

Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 

Gordon Dickson: a smal l  business­
man whose product is h is own 
imag inat ion.  He's written more than 
40 novels and 1 50 short stories; 
h is  newest work is  The Final 
Encyclopedia . He uses his personal 
computer and word p rocessi ng 
software to maximize his product ion.  
Al l  h is  words-his product-
are stored on diskettes. He calls u p  
sentences a n d  paragraphs on 
d e m an d ,  and g ets more rewrite out 
of the t ime avai lab le .  So he depends 
on Scotch d iskettes to save himself 
production t ime .  
Dependable Scotch med ia  can 
work just as hard for you .  Each 
Scotch d iskette is tested before it 
leaves our factory, a n d  certif ied 
error-free .  So you can expect i t  to 
perform exactly r ight .  
Scotch 8" and 5%" d iskettes are 
comp ati b le with com p uter/d iskette 
systems l i ke TRS-80, Apple ,  PET, 
Wan g  a n d  many others. Get them 
from your local 3M distributor. For 
the one nearest you ,  cal l  tol l-free :  
800/328-1 300. ( I n  M in nesota,  cal l  
col lect :  61 2/736-9625 . )  Ask for the 
Data Record ing Products Divis ion. 
In Canada, contact 3 M  Canada,  
I n c . ,  Ontar io.  

If it 's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3M Hears You . . .  

31\11 
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Circle 100 on Inquiry card. 

Your Wholesale source for Floppy 
Disks and Computer Software 

VERBATIM & MEMOREX 
Soft Sector for TRS-80 , Apple , 
Superbra in  
Memorex 3401 . . . . . . . . .  $24.95 
Verbatim 525-01 . . . . . . . .  $26 . 95 
1 0 Sector for NorthStar 
Memorex 3403 . . . . . . . . .  $24 .95 
Verbatim 525-1 0 . . . . . . . .  $26.95 
1 6  Sector for Vector, M icropol is 
Verbatim 525-1 0 . . . . . . . .  $26 . 95 
Soft Sector, Double Sided for 
Superbra in  Quad,  
Cromemco CS-2 Quad 
Memorex 3421 . . . . . . . . .  $36.95 
Verbatim 550-0 . . . . . . . . .  $38.95 
1 0 Sector , Double Sided Quad 
NorthStar 
Memorex 3423 . . . . . . . . .  $36.95 
Verbatim 550-1 0 . . . . . . . .  $38.95 
8" '  I BM SO 
Memorex 3062 . . . . . . . . .  $29.95 
Verbatim 34-1 000 . . . . . . .  $32 . 95 
Digital Research * e 
CP / M  2 . 2  Northstar . . . $1 44 / $25 
CP/ M 2 . 2  Cromemco . . $1 84 / $25 
PL/ 1 -80 . . . . . . . . . . . .  $449 I $35 
MAC . . . . . . . . . . . . . . . $ 80 / $1 5 
SI D . . . . . . . . . . . . . . . . $ 60 / $1 5 
Z-SI D . . . . . . . . . . . . . .  $ 90 / $1 5 
TEX . . . . . . . . . . . . . . . . $ 65 / $1 5  
De SPOOL . . . . . . . . . . . $ 40 I $1 0 
Microsoft 
Basic-80 . . . . . . . . . . . .  $289 I $30 
Basic Compi ler . . . . . . $329 I $30 
Fortran-SO . . . . . . . . . .  $379 I $30 
Cobol-80 . . . . . . . . . . . $569 I $30 
Macro-80 . . . . . . . . . . . $1 39 I $20 
Edit-80 . . . . . . . . . . . . .  $ 80 / $20 
Micropro 
Word Star . . . . . . . . . . . $31 9 I $40 
Mai l / Merge . . . . . . . . .  $1 09 / $25 
WordStar I Mail-Merge . $429 I $65 
DataStar . . . . . . . . . . . . $27 4 I $35 
Word-Master . . . . . . . .  $1 1 4  I $25 
Peachtree 
General ledger . . . . . . $399 / $40 
Acct Receivable . . . . . .  $399 / $40 
Acct  Payable . . . . . . . . $399 I $40 
Payroll . . . . . . . . . . . . .  $399 I $40 
I nventory . . . . . . . . . . .  $399 I $40 
Property Mgt. . . . . . . . .  $849 I $40 
C. P .A .  Cl ient Write . . . . $849 I $40 
Mai l i nq Address . . . . . .  $298 / $40 

� }y_ith M_a_l] , _ _ _ _ _ _ _ _ _ _  -� JY19T1· 
M05t 1lems m �tad !01 1mmedtate delivery Factory sealed cartons 
w lull factOfy warranty NYS restdents add approp••ate sales tax 
Pr1ces do not mclude sh•PP•ng VISA and Maste1 Charge add 3�� 
C O O  01ders tel:IUUe 2)0., deposit Pr•ces suh[e<:l to cha�ge w!lhout 
not•ce 

Com puters 
Wholesa le  

P 0 .  Box 1 44 Cam i l l u s .  NY 1 30 3 1  :E (3 15) 472-2582 !GQ 
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from the stack, it is the top item (as 
defined above) that is removed. 

A string consists of a 2-byte length 
word followed by the text of the 
string, as you are moving upward in 
memory. Since the length is explicitly 
stated, there is no need for a sepa­
rator or delimiter. Any of the 256 
possible 8-bit quantities, for example, 
can appear in the string. Strings can 

F F F F  

$ o  

T E X T  

LENGTH 

T E X T  

L E NGTH 

TEXT 

L E NGTH 

T E X T  

LENGTH 

( 2 BYTE S OR 
1 FORTH W O R D )  

include binary numbers, floating­
point numbers, encrypted messages: 
in short, anything that can be stored 
in a byte. 

Before considering routines any 
further, heed the caution that this 
article presents an example of an 
extension to FORTH. It's not the only 
way to implement strings nor, 
perhaps, the best way. The article 

A S S U M E  M E M O R Y  
A D D R E SS 2000 

MEMORY A D D R E S S  1 9E 2  

Figure 2: Another view of the string stack of figure 1.  $0 is a constant that points to the 
address of the base of the string stack. Here it has the value of hexadecimal 2000. See 
listing 1 for the FORTH dialogue that uses the string stack shown here. 



IT ION 

The Byte Covers shown at left are available as 
Collector Edition Prints. Each full color print is: 
• 1 1 "  X 14" including a 1 W' border. 
• Part of an edition strictly l imited to only 1 00 

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 Certtficates of Authen- 1 ttcity I Qty. Cover Amount 
_# 1 -7 Bndges of Komgsberg $20 I I _#2-Fun and Games . . . . . . . . . .  , . . .$20 

_#3-Homebrew . . . . .  $20 I I _#4-Software Mirage . . . . . . . . . . . . . . . . . . . .  $20 

_#5-Computer Engineering . . . .  $20 I I _#6-Total Eclipse . . . . . .  $20 

_#?-Computer Hardware . . . . . . . . . . . . . . . . .  $20 I I _#a-Perspectives. . . . . . . . . . . • . . . . . . .  $20 

_No.'s 1-4 . . . . . . . . . _ . . . . . . . . . . .  $70 I I P-o-st
N

: :a:: ($3 in US . $6 oversea�; ; _ . .  _ . .  _. $7_0 I Total I$ I 0 I have enclosed check or m
L
o_n_e_y_o-rd_e_r _... I I 0 Visa 0 MasterCharge 

I :;,;.'" D•"---------- 1 
I 

�::
em __ 

y
_p_

r
i-
nt
-(

s
_)_

to
_: _________ l 

Address; _____________ I City I State ip 

I robert
M;���;;�;�phics I 

1864 N. Pamela Dr. I Baton Rouge, LA 
FOR VISA O 708 1 5  R MASTERc CALL TOLL HARGE ORDERs 
1- aoo-854 FREEt - os6 

24 H 
Caur.: 1-aoo-432 

2 I Ext. 910 OURs A D -7257/Ext. 91o ����A&Y:\ir;! �7 DAYs A WEEK! 



simply illustrates a FORTH program 
and an interesting mixture of two 
quite distinct logical structures : the 
stack and the string. And it has some 
desirable features: it is easy to 
visualize and modify the operations. 

direct duplicates of the words SO ,. 
SP , and { SPI } used in the FORTH 
kernel . The only difference is that 
they operate on the string stack in­
stead of on the parameter stack. $0 is 
a constant that returns the address of 
the fixed end of the string stack (ie: 
the base) to the parameter stack. (See 
line 4 of listing 2 . )  This means that the 
value of $0 , the memory address, is 
pushed onto the parameter stack 
when it is used. 

Some String-Manipulation Words 
In listing 2, the word *$* creates a 

constant with a value equal to the size 
of memory to be reserved for the 
string stack during compilation. The 
stack size can be changed simply by 
changing this one value and recom­
piling. 

$P is a variable . It is the stack 
pointer. At any given time, it con­
tains the address of the top string on 
the stack (which is the length word of The words $0 , $P , and { $P I } are 

* * * WRITE OR CALL FOR FREE CATALOGUE * * * 
CALIFORNIA COMPUTER SYSTEMS 

HIGH IN QUALITY. LOW IN PRICE 
ZBO CPU. 4 Mhz, with one serial port; 12 slot S-100 mainframe, disk controller, 64K 
Dynamic Ram, CP / M 2.2 � . . . . . . . . . . . . . . . . .  $1,645. 
Interfaced to 2 Shugart, 8 inch drives with power supply and cabinet for an 
additional . . . . .  $1,250. 
and you have a complete S-100 system for under $3,000. THE BEST BUY ON 
THE MARKET. 

IMS 5000 and 8000 Systems 
The new rising stars! Beautifully designed and constructed with the Industrial Micro 
System reputation for fine qual i ty.  These systems feature a ZBO CPU, S-100 bus; double 
density drives (ei ther single or double sided) CP I M "' . 5000 series uses mini floppies, 8000 
uses maxi floppies. Hard disk and M P/ M now available. 
Model 5-00125 with two double density drives. 32K Static RAM . . . .  $2,765. 
Mode! B-00125 as above but with 8" drives . . . . . . . . . . . . . . , . . . .  , , . . . . $4,185. 

PER SCI- THE KING AND QUEEN OF DRIVES! 
Modei 299B : Dual headed drives, total 3.2 M B  unformatted . . . . . . . . . . . . . . . . . $2,300. 
Model 277: Dual S inch drives, voice coil positioned, IBM compatible, 

1600 K BYTES per drive, unformatted . . . $1,210. 
Slimline cabinet and power for either 277 o r  299 . . . . . . . . . . . . . . . . . . . . .  , , . . . .  $ 300. 

DRIVES Dual BOOR Shugarts, power 
supply, cabinet and fan, A & T . .  $1,250. 
Qume data track 8, double sided, power 
supply, fan cabinet, A & T . . $1 , 625. 

Per Sci 277 . $1,210. Shugart . . . .  $525. 
MPI 851 . . . $265. B52 . . . . . . . .  $365. 

HAZEL TINE 1500 . . . .  $885. 
1510 . . . .  $980. 1520 . . $1,210. 
1420 ( two year warranty) . . . .  : . .  $775. 

CENTRONICS 

IMS MEMORY 16 K static . . . . . .  $285. 
32 K static . . . . .  $585. 

64 K Dynamic with parity . . . .  $950. 

TEl MAINFRAMES, S-100 
12 slot . . . . . . . . . . . . . . . . . . . . . . .  $500. 
22 slot . . . . . . .  $670. 

TARBELL 
Double density controller . . . . . . .  $420. 
Cables . . . . . . . . . . . . . . . . . . . .  $40. 

737 . . $780. 730 $680. 
Apple serial / parallel in terface . . .  $195. 3M SCOTCH® Diskettes 

lill-----------------1 buy the best. 8" or 5" (Model 740 or 744) 

� 
TELEVIDEO SMART CRTs One box of ten diskettes . $29. 

' :I 920 . . . . . .  $850. Five boxes, each . . $26.50 
z 
, 

I WE EXPORT: Overseas Callers: TWX 710 588 2844 �hone 212 448-6298 or Cable: OWENSASSOC 
� � 

SEE OUR AD FOR 8 "  FLOPPY NORTH STAR SUBSYSTEM ON PAGE 326 

JOHN D. OWENS 
Associates, Inc. 
12 Schubert Street 

Staten Island, New York 10305 
212 448-6283 ' . 212 448-2913 212 448-6298 
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the top string) .  When $P is executed, 
it places the address (not the value) of 
the stack pointer onto the parameter 
stack. Therefore, to get the value of 
the string-stack pointer, we need to 
type the following two-word se­
quence: 

$P @ 

This sequence is reduced to a single 
word $P@ , which is defined at line 7 
of listing 2 .  Listing 3 shows a FORTH 
dialogue that explains the use of 
VARIABLE , CONSTANT , and @ 
(pronounced "fetch") .  

The word { $P I } empties the 
string stack. [ The braces used in 
{ $PI } and elsewhere in the article 
are not part of the FORTH word. 
Following a convention set in the 
August 1980 BYTE, braces are used to 
surround a FORTH phrase or a 
FORTH word that contains a punc­
tuation mark . . . .  GW] It does this by 
placing the value for the base of the 
string stack onto the parameter stack 
and making it the current value for 
the string-stack pointer. The word 
{ $PI } is the first colon definition en­
countered. The words CONSTANT , 
VARIABLE , and { : } compile 
words into the FORTH dictionary. 

Our next definition, in line 8 of 
listing 2, is $DROP . This will drop 
(ie: delete) the string on top of the 
string stack. It may seem we are get­
ting ahead of ourselves - after all, 
we are defining $DROP before we 
define any word that puts strings on­
to the string stack. But this is okay as 
long as we don't use any undefined 
words inside the definition . . FORTH 
compiles its words in one pass, and it 
won't give us an error message as 
long as we don't give it a word it 
doesn't recognize. 

If we "walk" through $DROP , we 
see that the value of the string-stack 
pointer is placed on the parameter 
stack by the word $P@ . It is then 
duplicated by the word DUP , leav­
ing two copies. The top copy of the 
address is replaced by the contents of 
the location pointed to when the 
word @ is executed. This places the 
length of the top string on the para­
meter stack. The word + adds this 
length to the value of the stack 
pointer, and 2 +  increments that 
result by 2. The value on top of the 
parameter stack is now the address of 
the word containing the length of the 
second string on the string stack. 



The sequence { $P I } is a two-step 
process that places the address of the 
variable containing the string-stack 
pointer on the parameter stack and 
storing the new value into it .  Thus, 
after executing $DROP , the string­
stack pointer is changed to point to 
what was the next-to-top string. This 
effectively drops the top string, even 
though there was nothing changed in 
the contents of the memory buffer 
devoted to the string stack. 

This definition of $DROP is not 
entirely adequate. If you execute this 
word with an empty string stack, 
there is a good chance of moving 
your string-stack pointer into a 
memory area where it doesn't belong. 
To avoid this, additional code must 
be added. The word $DROP should 
check that the stack is not empty 
before it executes. Safeguards of this 
nature are appropriate in many of 
these routines. To include them in 
this article would, however, need­
lessly complicate the description of 
the words. 

Loading, Storing, and Printing 
Strings 

The word $@ (line 9 of listing 2) is 
the first that expects parameters on 
the parameter stack. It expects a text 
address as the second stack item and a 
quantity on top of the stack. The text 
address points to a memory location 
of the first byte of the string that will 
be moved to the string stack. The 
quantity is the length of the string. 
Thus, if the expression "the quick 
brown fox" was residing in memory 
starting at hexadecimal location 2C80 
and we wanted to move it to the 
string stack, we would type the 
following sequence : 

2C80 13 $@ 

with the hexadecimal 13 (or decimal 
19) being the length of the string. The 
quantities could be in decimal if the 
FORTH word BASE has been set to 
decimal. 

The word { $1  } complements $@ . 
It takes the string on top of the string 
stack and moves its text to whatever 
memory location is addressed by the 
top of the parameter stack. Thus, the 
string can be moved into a string 
variable, to an output buffer, or to a 
memory-mapped video display. 

To print a string we use the two­
character word { $. } (pronounced 
"string dot" ) .  This follows the 

FORTH convention of using dot for 
output. It also uses the FORTH oper­
ator TYPE to accomplish it. 

$DUP (line 13 of listing 2) is shown 
as an example of one of several 
operators that might be written to 
manipulate string-stack items. Useful 
additions are $SWAP and $OVER. 
The need <;ould also arise for a 
$ROT , although I've never wanted 
it .  $DUP simply gets the length and 
location of the current top string on 
the string stack and executes $@ . 

For a truly useful system, we want 
a person to sit at a keyboard and be 
able to type a sentence directly to the 

string stack. This and more is accom­
plished by the one-character FORTH 
word { " } (pronounced "quote") .  
The techniques used in quote are ex­
actly the same as in the fig-FORTH 
message-handler word { . " } . This 
word (pronounced "dot quote") is a 
period followed by a double quote 
mark. This word checks to see if we 
are interpreting from the keyboard or 
compiling a definition. If we are inter­
preting, it accepts input until it 
detects another quote, then moves the 
text between the two quotes to the 
string stack. If we are compiling a 

Text continued on page 162 

* * * TELETYPE MODEL 43 INVENTORY SALE * * * 
TELETYPE Model 4320 AAA . $885 . 

220 v o l t  m odel  w i t h  transformer i n s t a l l ed i n s i d e  
cabinet 5985. 

Modei 43ASR, 8 level, 1 • tape . . . . . $2,595. 

Limi ted supply of Model 45 available. 

IBM 3101 CRT Model 10 . . . . . . . . . . . . . .  $1,195. 
Model 20 . . . . . . . . . . . . . . . . . . . . . . . .  $1,395. 

Selectric-like, detached keyboard. 9x16 dot m a trix .  Main­
tenance contract from IBM only $70 per year. 

ITHACA INTERSYSTEMS 
Full S-100 IEEE Compatibility!  Ful l 24 address bits .  DMA disk 
controller. SYSTEM 2A includes 20 s lot  m a i nframe w i th fron t 
panel, 64K Dynamic RAM. Z80 CPU, 4 MHZ, extended ad­
dressing capabi l i ty .  4 parallel, 2 serial l ! O, floppy controller.  
Our discounted price . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,236. 

MARINCHIP SYSTEMS M9900 
Elegant 16 bit CPU. S-100 compatible, m u l ti user, m u l t i  pro­
cessor opera ting system. BASIC, FORTH, MET A. PASCAL, 
Word processor, text editor 

CPU kit and software package . . . . . . . . . . . . . . . . . $ 550. 
Assembled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 700. 
Complete system, 64KB, two drives $5,700. 

MICROANGELO . . . $2,280. 
High resolution graphics system. Microangelo fea tures 1 5 " .  
22MHZ. green phospher screen, 7 2  key keyboard; includes 
complete cabling and software. From SCION. 
S-100 Graphics card . . . . . . . . . . . . . . .  $960. 

GRAPHICS 
On line, real time, for the M9900 to drive the Microangelo. 
For use i n  design of PC board masks, IC masks and other ap­
plications. 

CORVUS HARD DRIVES 
We are the S-100 CORVUS dealer i n  the New York area . 
Demonstrations by appoin tmen t .  
MODEL 1 1 ,  HARD DISK SYSTEM . . $4,820. 
Mirror Backup System . . . . . . . . . . . . . . . . . . . . .  $ 715. 
Host Multi . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 675. 

MULTI-BUS 
Z-8000 CPU and supporting boards. From Central Data 
Corp. Complete systems starting at . . . . . . .  $6,500. 

INDUSTRIAL 
MICRO 

SYSTEMS 
TELETYPE 

HAZELTINE 
IBM 

TELEVIDEO 
TEl 

TARBELL 
CORVUS 
PER SCI 

NEC 
ITHACA 

INTERSYSTEMS 
MARINCHIP 

DATA SOUTH 
QUME 

CENTRONICS 
TEXAS 

INSTRUMENTS 
ATARI 

DEC 
CALI FORNIA 
COMPUTER 

SYSTEMS 
KONAN 

EDGE 
TECHNOLOGY 
INNOTRONICS 

XEROX 
DIABLO 

INTEGRAL 
DATA SYSTEMS 

CROMEMCO 
SO ROC 

MICROPRO 
TELETEK 

NOVATION 
AMPEX 

CDC 
NORTH STAR 

COMMODORE 
SCION 

MPI 
POWER ONE 

MEASUREMENT 
SYSTEMS 

AND CONTROL 

WE OFFER A FULL RANGE OF EXPERT CONSULTING 
SERVICES COVERING ALL AREAS 

OF COMPUTER APPLICATIONS AND SYSTEMS. 

JOHN D. OWENS 
Associates, Inc. 

SEE OUR AD ON FACING PAGE 

February 1981 © BYTE Publications Inc 157 



Circle 109 on Inquiry card. 

TRS-ao· 
MICROCOMPUTERS 
We have cons istently offered the 
TRS-80 l ine at savings up to 20% ,  
which means you can save $1 50 
to $1 500 by buying d i rectly from 
Computer D iscount of A merica. 

TRS-80 Model II, 64K System, 
with disc drive only $3385.00 

Other TRS-80 Model I I ,  or Model 
I l l  computers and systems, Color 
Computers, and Pocket Compute rs 
are in stock  at s i m i lar  savings.  

Our  savi ngs are as b ig  on expan­
sion i nterfaces, pr inters, d iskettes ­
everyth ing for your TRS-80 System. 

We have the fu l l  l ine of ATA R I  
personal compute rs a n d  systems, 
inc lud ing  Models 400 and 800. 
The computers, accessories, and 
hardware are b rand new, in 
factory sealed cartons, and carry 
a ful l factory warranty. 
Most models are in stock for 
i mmed iate de l ivery (usual ly  
within 7-1 0 days) , and a pr ice 
quote is as near as your phone. 
So i f  you ' re looking for the best 
prices in the U.S.A., for m icro­
computers and accesso ries, cal l  
Computer D iscount of Ame rica, 
I nc. ,  West M i l ford, N ew Jersey 
07480. 201 -728-8080. NO TAX ON 
OUT-OF-STATE SHI P M E NTS. 
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Listing 1: Manipulating the string stack and string pointer. Figures 1 and 2 show the 
state of the string stack at the beginning of this dialogue. Here and in following listings, 
user input is underlined and computer response is not. See listing 3 for further details on 
the FORTH word @ (pronounced "fetch") .  

Dialogue With Computer 

HEX OK 

� 2000 0K 

$P @ .  1 9E2 OK 

$P @ @ .  6 OK 

$. SPRINGOK 

$0 . 2000 OK 

$P @ .  1 9EA OK 
'tP@@ .  6 0K 

$. SUMMEROK 
$. FALLOK 
$. WINTEROK 

Commentary 

All numbers will be expressed as 
hexadecimal. 

Base of string stack is hexadecimal 
2000. 

Location pointed to by slack pointer $P. 

Contents of location (length word of string 
on lop of slack) .  

Print lop string; notice n o  space between 
STRING and prompt OK. 

The base of the slack hasn't changed. (It's 
a constant . )  

But the slack pointer has changed. 

Print the next three strings, 
popping them from the string stack. 

Listing 2: Def(ning string-manipulating words. See text for details. 

0 ( FORTH STRING STACK EXTENSION FIGFORTH l . l  
I HEX FORTH DEFINITIONS 
2 200 CONSTANT T (NUMBER OF BYTES RESERVED FOR $STK ) 
3 *$'  ALLOT ( LEAVE GAP IN THE DICTIONARY OF *$* BYTES FOR $STK ) 
4 HERE CONSTANT $0 ( $0 RETURNS FIXED BASE OF $STK TO PSTK ) 
5 $0 VARIABLE $P $P RETURNS ADDR OF V AR HOLDING $STK PTR ) 
6 $P ! $0 $P ! ( $P ! EMPTIES $STK BY RESETTING $P TO $0 ) 
7 $P@ $P @ ; ( $P@ RETURNS VALUE OF $P TO PSTK ) 
8 $DROP $P@ DUP @ + 2 + $P ! ; ( DROP TOP STRING ) 
9 $@ DUP > R  $P@ ( TA - 2 QTY - l - - - FETCH STRING TO $STK ) 

1 0  SWAP - SWAP OVER R CMOVE 2 - R >  OVER ! $P ! ; 
1 1  $ !  DUP 2 +  SWAP @ ROT SWAP CMOVE $DROP ; ( ADDR - 1 - - -
1 2  $. $P@ DUP 2 + SWAP @ TYPE $DROP ; ( OUTPUT STRING 
1 3  $DUP $P@ DUP 2 + SWAP @ $ @  ; ( DUPLICATE STRING 
1 4  ;S 
15 

Listing 3:  A dialogue that explains the FORTH words CONSTANT , VARIABLE , @ , 
and { . }. The main point to remember is that when you name a constant, its value is 
put on the stack; but when you name a variable, the address that contains the value is 
put on the stack. 

Dialogue With Computer 

100 CONSTANT CON OK 

100 VARIABLE VAR OK 

CON OK 
� OK 

VAR OK 
. 6480 OK 

Commentary 

Defining CON = 1 00. 

Defining V AR = 1 00.  

Put value of constant onto slack; 
print value on lop of slack, remove from 
stack; therefore, 1 00 is value of CON. 

Put address of variable onto stack; 
print value on top of stack, remove from 
stack; therefore 6480 is the memory loca­
tion at which the value of VAR is stored . 

Listing 3 continued on page 160 

Circle 101 on inquiry card. --+ 
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Circle 1 02 on Inquiry card. 

MTI stocks 'em all for faster delivery. 
No hidden charges. Prices include delivery. 

Ask about our " OED" discounts. 
V ISA and MasterCard orders accepted. 

VIDEO TERMINALS 
VT1 00 D ECscope .....••...•.........•.......... $ 1 695 
VT132 DECscope ...............•.•.•.•.•.•.•..... .. 2295 
ADM-3A (dumb terminal) ...........•..••••.. • 

ADM-3A+ (dumb terminal) .•................ • 
ADM-31 (2 page buffer) ................•....•. • 
ADM-42 (8 page buffer avail.) ••.•••.••..•.. • 

141 0 (Hazeltine dumb terminal) ........... 825 
1420 (dumb terminal) .........•.....•.•••••.•... 895 
1421 (Consul 580 & ADM-3A comp.).... 895 
1500 (dumb terminal) .................•.•••.•..• 1 045 
1510 (buffered) ···········-··· · · ··················· 1 145 
1520 (buffered printer port) ................. 1 395 
1552 (VT-52 compatible) ..••...•..••.••.•••.• 1350 

300 BAU D  TELEPR INTERS 
LA34-DA OECwriter IV ............... ........ 1045 
LA34-AA D ECwriter IV  ............•.•.•...•. • 1 295 
Teletype 4310 ........................................ 1 085 
Teletype 4320 ................... ...........•....... 1 225 
Diablo 630 RO ................... .................. 2295 
Diablo 1640 RO ..........................•.•.•••.• 3085 
Diablo 1640 KSR .•.........•..••.•.•..•.•..••.••• 3285 
Diablo 1650 RO .........................•.•...•... 3185 
Diablo 1650 KSR •....•.•...•...•....•..••.••••... 3385 
Tl 743 (portable) .............. ................... 1 190 
Tl 745 (portable/built -in coupler) ...•.•• 1 585 
Tl 763 (portable/bubble memory) ....... 2690 
Tl 765 (port/bubble mem/b-i coupler) . 2895 

600 BAUD TELEPR I NTERS 
Tl 825 RO impact ................... ............. 1 565 
Tl 825 KSR impact .............................. 1645 
Tl 825 R 0 Pkg. ................•................... 1 750 
Tl 825 KSR Pkg. ................ .................. 1 895 

1200 BAUD TELEPR INTERS 
LA120-AA D ECwriter I l l  (forms pkg.) . 241 0  
LA 180 D ECprinter I ..........................•.• 2195 
Tl 783 (portable) ........•.•.••............•.•.... 1 745 
Tl 785 (port/built-in coupler) ...........•.. 2395 
Tl 78_7 (port/internal modem) .............. 2845 
Tl 810 RO impact ....•.......•. ....•...•.•.•...•. 1800 
Tl 81 0 RO Pkg . ..................................... 2047 
Tl 820 KSR impact .......••.......•...........•• 1 895 
Tl 820 KSR Pkg . ........•.•.......•.•...•.•..•.••• 1995 
Tl 820 RO ........•..•.•.............•................ 1895 
Tl 820 RO Pkg . ...•...........•.....•.....•...•... . 2047 

2400 BAUD 
Dataproducts M200 (2400 baud) .......... 2595 
DATAPRODUCTS L INE PR I NTERS 
B300 (300LPM band) •••....................•.•. 5535 
B600 (600LPM band) ........ ........•...•.••.. 6861 
2230 (300LPM drum) ................•......... 7723 
2260 (600LPM drum) ..•..•...................• 9614 
2290 (900LPM drum) .....•......••...•...•... 1 265S 

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 1 03A3 (300 baud Bell) ................ 395 
GDC 2025/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) ....................•.•..• 1 795 
Techtran 822 (dual) .................•........... 2295 
MFE 5000 (editing) •.•••...•.•.•...•.•••..•....•• 1 495 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/forward) .•..•......••. . 1 395 
Techtran 951 (editing) ••••.•............•...•.• 1995 

• Please call for quote. 
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Listing 3 continued: 

VAR OK 
@ OK 

. 1 00 OK 

VAR @ .  IOO OK 
VAR ? 100 OK 

The address of V AR is on the stack. 
@ replaces the address with its contents. 
The value of memory location 6480 should 
now be on top of the stack. 
It is; this shows that V AR stores the 
value 1 00 .  

This can be done on one line 
{ ? } is the same as { @ . } 

Listing 4: More string-manipulating words. 

FORTH STRING STACK EXTENSION 
( " ) R DUP 2 + SWAP @ 

DUP 2 +  R >  + > R  $@ ; 

FIGFORTH J . l  
MOVES IN-LINE STRING TO $STACK 

0 
l 
2 
3 
4 
5 
6 
7 
8 
9 

( IF COMPILING EMPLACE AN IN-LINE STRING TO 
BE MOVED TO STRING STACK AT EXECUTION TIME 
( ELSE PUT ENCLOSED STRING ON STRING STACK 

22 STATE @ 
IF COMPILE ( " )  0 C, WORD HERE C @  

- I  ALLOT DUP , ALLOT 

1 0  
I I  

ELSE 0 C, WORD HERE C@ - 1 ALLOT HERE 
HERE DUP 2 +  SWAP @ $@ 

12 ;S 
1 3  
1 4  
1 5  

ENDJF ; IMMEDIATE 

Listing 5: More string-manipulating words. 

0 ( FORTH STRING STACK EXTENSION FIGFORTH I . l  
l DE + ORIGIN @ CONSTANT BS ( SYSTEM BACKSPACE CHARACTER = 8 
2 7F CONSTANT PBS ( BYTE USED BY POLY 88 MONITOR AS BACKSPACE 
3 $INPUT PAD DUP ( RTNS TEXT DELIM BY CR FROM KEYBRD TO $STK 
4 BEGIN KEY DUP BS = ( IS IT A BACKSPACE? ) 
5 IF ( BS ) > R  2DUP = R >  SWAP ( AND AT START OF BUFFER? 
6 IF DROP 0 
7 ELSE DROP PBS EMIT l - 0 
8 ENDJF 
9 ELSE ( NOT BS ) DUP OD = IS IT A RETURN? 

1 0  I F  DROP 2 0  EMIT l 
l l  ELSE DUP EMIT OVER C !  l + 0 
1 2  ENDJF 
13 ENDJF 
14 UNTIL OVER - $@ ; 
15 ;S 

Listing 6: Defining a word to get the date from the keyboard. This word, GETDATE , 
prompts for and will accept only an input of exactly seven characters. 

FORTH Statements 

7 $VARIABLE TDATE 

: GETDATE 

BEGIN 

$P ! CR 

Commentary 

Begin definition of word GETDATE. 

Start BEGIN . . .  UNTIL loop. 

Clear string stack.  

" Input today's date (DDMMMYY): " $ . Output message. 

$INPUT Accept input from keyboard. 

$P@ @ Push length of string onto stack.  

7 = Compare to 7 .  

UNTIL Loop to BEGIN if length of string * 7 .  

Listing 6 continued o n  page 162 

Circle 103 on Inquiry card. -. 



Thousa n d s  of Softwa reHows'"users  agree - SoftwareHows 
products set a new standard of excellence for solution-oriented 
software. Instant installation for your system, powerful "word 
process i n g - l i ke "  e d i t i n g. faci l i t ies a n d  cons istent  opera t i n g  
features make this SolutionWare'" t h e  o n l y  serious £hoice for 
your needs. 

Why settle for a piece 
when you can have 
lhe whole pie?! 
At last! An integrated system of business 
software ideal for � 

How often have you purchased software 
only to be disappointed by its features or 
frustrated by the inability of the different 
programs to work together? Are you tired 
of entering the same data into your � 
chase Ordering System when a part is or-
dered, into Inventory when i tarrives, Payabl5 
when it's invoiced and General Ledger when 
it's paid for? Can you easily link your Account-.!!!! Data Base with your word processing software 
to create personalized letters, reports, notices and 
announcements?* Does you r  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 literature? 

If you don't l ike 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 resu lt 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 I n tegration System is built around the basic four 
accounting tools: General Ledger provides those al l  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 i nteract 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
fP.rred to Accounts Payable. 

The Data Base I ntegration 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 DBI I nstallation Program, 
getting the complete package up and running on your system 
is a breeze. Best of al l ,  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 1\1 

Ask your dealer why our 
business software 1s the best! 

A Complete 200 page Overview of all 
SoftwareHows SolutionWare is yours 
for just $75, refundable with purchase. 

PO Box 36275 Los Angeles, CA 90036 
(213)731-0876 TWX:91Q-321-2378 
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e know 
the Atari 800. 
The experts at Computer Land 
would like you to meet the com­
puter that leads two lives. By 
day; the Atari 800 is a hard­
working business tool. By 
night it's a stimulating 
educator and fascinating 
entertainer. 

On the job, the Atari 800 
is a management tool. 
It can help you plan and 
control by providing 
timely reports on accounts 
payable and receivable, 
inventory controL and 

/ M �-- 1  
"----· ··--·-�-- . . 

"'- """" ... ,. • ��� ». ;%; a;:. -
.tilL":.. 0 .w.. .... A �:r.. ..:£. .u. .t.. A L !!::. '!.!. -· 

-- ... A. P • .l. .Q.. ·"- .J.. i( i.. .-r� '!I! � A 
-- :t. 't. ..c • .::L ,_ .N.. it T' r .I :A. -� 

--- - -

keep tax records, analyze 
investments, even organize 
your recipe file. 

The Atari 800 is the heart 
of a whole family of compu­
ter peripheral equipment 
and accessories including 
Atari's unique plug-in 
Memory Modules. So it can 
grow as your needs and 
interests grow. It's fully 
programmable and comes 
equipped with the Atari 
800 Basic Language 
Cartridge. But with all its 

a wide array of other 
business and financial management fundions. 

At home, it can teach more than 15 separate 
subjeds, from Accounting and Algebra to U S. 
History It's a video blackboard that teaches, 
asks questions, then tells you if you have the 
right answers, so you learn at your own pace. 
It can also turn your TV set into a playground 
for some of the most challenging and enjoy­
able computer games you've ever played. 
And help run your household-manage 

L sophistication, the Atari 800 et Us is simple, even 
for people who 
have never used a introdUCe 

Stop by ComputerLand and 

your budget balance the checkbook, !ou get a thorough introduction 
to the computer that leads 

e two lives. 

Circle 104 on inquiry card. 

It could enrich your own life. 

Come!!!!�!'nd· 
For the stores near you, call (800) 227-1617 ext. 1 18. 
From California call (800) 772-3545 ext. 1 18. 
From Hawaii and Canada call called ( 415) 930-0777. 
In Europe call Luxembourg 43-54-55. 
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Articulate Automata : 
An Overview of Voice Synthesis 

Kathryn Fons and Tim Gargagliano 
1394 Rankin St 
Troy MI 48084 

The time has arrived for computers to begin speaking 
for themselves ! We discussed some basic techniques for 
using the TRS-80 Voice Synthesizer in the October 1979 
BYTE ('The TRS-80 Speaks, " page 113) .  Response from 
readers showed many were interested in a more detailed 
look at voice synthesis. The information presented here is 
concerned with the basic theory of voice synthesis and 
the basic procedures involved in constructing a vocabu­
lary. The type of synthesis we focus on is electronic 
phoneme synthesis . A phoneme is a basic unit of sound 
from which speech can be constructed. 

Voice-Synthesis Technology 
During the past two decades, almost every aspect of 

computer technology has progressed through several 
generations of advancement. A relatively recent addition 
to this list is speech synthesis. The area of computer 
technology which would seem to gain most from speech 
synthesis is the man-to-machine interface. This is an area 
which remains in need of a great deal of development .  
Today, computers play a role in almost everyone's life, 
yet we rely on a group of specialists to control the com­
puters. If computer technology is to continue. to advance, 
there will be a strong need for the inexperienced user to 
communicate directly with the computer. It seems ob­
vious that the man-to-machine interface will be one of the 
biggest challenges facing this industry in the 1980s. 

Another problem confronting computer users is visual 
confusion and/or saturation. This can occur after watch­
ing a video monitor or scanning a printout for hours at a 
time. Part of this problem can be eliminated by including 
a nonvisual output channel in the computer system. The 

About the Authors 
The authors are both employed by the Votrax Division of Federal 

Screw Works in Michigan. Kathryn Fans is a speech scientist; Tim 
Gargagliano is a computer engineer. Both have done extensive research 
in language-processing systems and have worked on the Votrax text-to­
speech algorithm .  They have a special interest in voice synthesizers in 
relation to the needs of the handicapped and invite inquiries at the ad­
dress shown above. 
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obvious choice is voice, since most people normally com­
municate verbally. In a number of situations, the serial 
nature of voice output is more desirable than parallel 
data from a printout or video screen. 

A number of applications are already using voice syn­
thesis. Among these are telephone order-entry systems, 
telephone access systems, reading machines and ter­
minals for the blind, communicators for the verbally im­
paired, and computerized dispatching. 

Physiology of Speech 
The production of speech in the human vocal system 

begins with a source of acoustical excitation to drive the 
vocal tract. There are two kinds of excitation: periodic 
and random. The first type of excitation is a pulse train 
caused by the vocal folds blowing apart and collapsing 
under lung pressure (see figure 1 on page 166). The pulse 
train is rich in harmonic content due to its sharp wave 
shape . The second type of excitation is noise (frication) 
caused by air passing over the articulators (tongue, 
cheeks, lips-, teeth, etc) with the vocal folds open. 

Phonemes containing periodic excitation are called 
voiced phonemes (eg: the vowel Ia ! ) .  Phonemes contain­
ing only frication are said to be unvoiced (eg: the conso­
nant If/ ) .  It is also possible for a voiced phoneme to con­
tain frication (eg: the consonant /z / ) .  

The human vocal tract is  formed from resonant 
cavities including the mouth and nasal cavities which re­
spond to input excitation by filtering the input. At any 
given time, placement of the articulators determines the 
frequency response of the vocal tract . Generating speech 
from the input excitation involves sequentially varying 
the frequency response of the resonant cavities in the 
vocal tract .  This is done by movement of the articulators. 
The vocal tract is a fairly complex time-variant filter net­
work. 

Speech is composed of several bands of frequencies 
called formants (see figure 2) .  Each formant varies in 
position, amplitude, and quality with respect to time. A 
static sound, such as a continuous vowel, is produced by 
moving the air through the vocal tract and over the ar­
ticulators, which are appropriately positioned to create 

Circle 105 on inquiry card. --+ 
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THIS COULD BE THE START OF 
SOMETHING SMALL. 

At Micropolis, we make a big 
deal over our small deals, too. 

Because we believe there 
should be a place in the mar­
ketplace for the small systems 
integrator who doesn't order 
thousands of units at a time. And 
we do everything we can to take 
the big headaches out of building 
small systems for vertical markets. 

When you ask us for help, we 
don't just slap a brochure in your 
hand, give you a plant tour, and 
show you out the back door. We 
actually work with you to get 
your system to market. 

The single fact is, nobody 
can help systems integrators with 

a broader range of high capacity, 
high performance, high reliability 
SIA "  floppy and 8" rigid disk 
products than we can. We offer 
storage modules, enclosures, 
power supplies, S-100 & SBC-80 
controllers, cables and connec­
tors, interfaces, single & multiuser 
8080/Z-80 operating systems & 
disk BASIC software, documenta­
tion and tech training. And we 
offer as much or as little as you 
need, from complete sub-systems 
at the start to OEM drive and 
controller manufacturing licenses 
as you grow. 

When you deal with Micropo­
lis, you avoid a lot of the expense, 

inconvenience and delay of try­
ing to solve your own packaging, 
interfacing and system software 
development. 

For more information about 
our system integrator program, 
call Jim Molenda at extension 330. 
He'll be glad to tell you all about it. 

Because we're Micropolis. 
And we've got big ideas for 

small system integrators. 

MICROPOLIS'M 
I n  the US:  21329 Nordhoff Street, 

Chatsworth, CA 91311 • 2131709-3300 
In Europe : Micropolis International 
(U.K.) 0734-860817 Telex 851847395 
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Permanent protection for small computers, communi­
cations, medical and other sensitive electronic equip­
ment. Surge Sentry works in  paral lel with the power 
l ine 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 cal l .  
Easy to install for immediate protect ion.  Several 
models to choose from to fit your specific application. 

For details and a free brochure, call or write : 

!i7RKS OOENTERPIUSES, INC. 
643 South 6th Street, San Jose, CA 951 1 2  
(408) 288-5565 

Dealer inquiries invited. 

pt-110 
1 business programs . for your m1cro 

I 
I rProforma Income Statement and Balance Sheet 

I 
$ 50.00 1 

I 
I 
I 
I 
I 

I 
I 

Managers' Budgeting Program 

Capital Investment .Analysis 

Depreciation Method Comparison 

Histogram Formed From Set of Numbers 

Simple Loan Analysis 

Lease/Buy Analysis 

Make-Buy Decision Analysis 

Mortgage Analysis 

Sales Commission Report 

Sales Manager's Information System 

In BASIC-Source Listings 
Licensing Only 

Send for Our Catalog 

01-110 oqrq pqooucn c� 
1 4600 Detroit Avenue • lakewood, Ohio 44107 

Call (216] 221·9000 

$ 50.00 
$ 35.00 
$ 35.00 
$ 20.00 
$ 1 5.00 
$ 25.00 
$ 1 5 .00 
$ 1 5.00 
$ 1 5 .00 
$1 50.00 

L - - - - - - - - - -

I 
I 
I 
I 
I 

I I 
I 
.I 
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(la) 

C O L L A P S E D  

P R E S S U R E  
B U I L D S  

(lb) 
A I R  
P R E S S U R E  

1 1  
B L O W N  A PA R T 

VO L U M E  O F  
A I R  E M I T T E D  

C O L L A P S E D  

P R E S S U R E  
B U I L D S  

T I M E  

Figure 1 :  Periodic excitation of the human vocal tract starts 
with the vocal .folds repeatedly opening and closing (la), 
regulating air flow from the lungs. This results in a pulse train of 
air (lb) which passes through the resonant cavities of the mouth 
and nasal passages. 

A M P L I T U D E  

BW < B A N D W I D T H  
F1 A N D  F2 " P E A K  A M P L I T U D E  

F O R M A N T  1 
C E N TER F R E Q U E N CY 

F O R M A N T  2 
C E N T E R  F R E Q U E N C Y  

F REQUENCY 

Figure 2: Speech is composed of several bands of frequencies 
known as formants. Shown is a generalized formant envelope 
for the first two formants. 

that sound. During the production of a word, the ar­
ticulators are constantly moving from one phoneme posi­
tion to another. This sequencing of the articulator move­
ments is one reason why each sound in the sequence in­
fluences every other sound around it. Note that the 
change in articulator positions does not occur in a single­
step fashion, but rather in a continuous movement from 
one target position toward another. The frequency 
response of the vocal tract is in flux between the target of 
the last phoneme and the current phoneme. The acous­
tical changes that occur during the transition are referred 
to as dynamic articulations . They are important to the 
production of intelligible speech-human or synthetic . 
Without dynamic articulation, speech becomes choppy 
and often unintelligible. 
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THE DIFFERENCE BETWEEN TOYS AND 
TOOLS IN MICROCOMPUTERS AND 
COMPONENTS. 

• 1 7  7/8 W X 1 1  3/8 H X 1 8  3/4 D 
• S l OO bus 
• IEEE Std. Z80 processor card 
• Shugart SA1 004 Winchester disk (8 .4 

MB for · a t�d) 
• Shugart OJ 8" Floppy disk drive for 

file loadi g and backup 
• 64KB Dynamic RAM 
• 2 Serial and 3 Parallel Ports 
• CP/M 2.2  Operating System - Std . 
• Complete Documentation 
• OASIS Multiuser operating system -

Optional 
• LIST PRICE . . . . .  $7,650 

• 1 7 7/8 W X 1 1 3/8 H X 1 8 3/4 D 
• S l OO  bus 
• IEEE Std. Z80 processor card 
• 2 Shugart 801 R  Disk Drives 

(Approx. 1 MB formatted) 
• 64KB Dynamic RAM 
• 2 Serial and 3 Parallel Ports 
• CP/M 2.2 Operating System - Std . 
• Complete Documentation 
• OASIS Multiuser operating system ­

optional 
• LIST PRICE . . . . .  $4,450 

NNC ZSO CPU Board 

,·, j ' 

SYSTEM SOW 

'I , ,  111 �I h1 
. I 'I' ' l j 

SYSTEM 80 
- -

• Totally IEEE S l OO Standard 
• 2 Serial Ports 
• 3 Parallel Ports 
• Vectored interrupts 
• Real time clock 
• 27 1 6  Zapple Monitor PROM 
• I/0 Cable for Serial Ports 
• LIST PRICE . . . . .  $495 

NNC 
ELECTR O N I C S  

15631 Computer Lane, Huntington Beach, CA 92609 
Ph. (714) 895-8000 TWX (910) 596-2360 



, Today one dollar buys 
� of a business phone call. 



Today one dollar buys 
6� readers who actually see 

your sales message. 
As your selling dollar buys 
less and less, it pays more �nd 
more to advertise in 
McGraw-Hill magazines. 

As prices keep going up and up, 
McGraw-Hill magazines help 10. 8 million 
decision-makers keep costs down. 

For example, Chemical llf!ek 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 destructive 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, 2 over $3. 50 for a business phone call, 3 
and an in-person sales call which, believe 
it or not, now costs $137. 02.4 

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
formance (LAP) Report #5262 demon­
strates that ·"Industrial companies that 
maintained or increased their advertising 
expenditure during the 197 4-75 recession 
enjoyed higher sales growth than those 
that cut advertising." 'Mite 1221 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 reader-noted impression in the avt!ragc McGraw-Hill publication. 
2The Dart nell Institute of Business Research. 3·1Ciephone Marketing· 
by Murray Roman. P. 87, McGraw-Hill 1976. 4Laboratory of Advertising 
Performance Report #8013.5, McGraw-Hill Research. 

McGraw-Hill Magazines 

�r��  1tnrt� 
With inflation, 

we're an even better buy. 



Photo 1: A selection of voice synthesizers. Top left: Votrax ML­
I multilingual synthesizer. Bottom left: phonetic keyboard for 
controlling a synthesizer without the use of a computer. Right 
top to bottom: Radio Shack TRS-80 Voice Synthesizer, Votrax 
VS6 synthesizer, Votrax VSK single-board voice synthesizer. 
Not shown: Votrax SCOl single-chip voice synthesizer. 

Photo 2: An electronic analog of the human vocal tract using 
filters, oscillators, and noise-source modules. Control of these 
circuits requires an understanding of the static and dynamic 
parameters of human speech. 

Photo 3: A spectrum analyzer display of a static phoneme. The 
X axis is frequency; the Y axis is amplitude. 
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The Electronic Equivalent of the Vocal Tract 
An electronic analog of the human vocal tract can be 

constructed using filters, oscillators, and noise-source 
modules (see photo 2) .  Control of these modules is com­
plicated, and requires measuring the static and dynamic 
parameters of human speech. 

The study of speech parameters requires some complex 
instruments . Speech is most frequently considered in 
terms of frequency composition, rather than waveforms 
measured as a function of time. Therefore, analysis of 
speech is typically carried out in the frequency domain. 
This requires instruments that are able to measure and 
plot frequency, amplitude, and time in various relation­
ships. A spectrum-analyzer scope can display a picture of 
amplitude versus frequency for an instant in time (see 
photo 3). This provides accurate measurement of energy 
distribution among the frequencies of a static sound. 

Another type of spectrum analyzer used in the study of 
speech is a voiceprint machine. This device provides a 
picture of amplitude versus frequency versus time which 
is collapsed into two dimensions (see photo 4 on page 
172).  This type of printout allows us to study the dynam­
ic characteristics of speech, such as phoneme duration 
and dynamic articulations. Notice how the frequencies 
continuously move during the transition from one pho­
neme to the next. 

The area of computer technology 
that stands to gain most from 

speech synthesis is the 
man-to-machine interface. 

With these instruments, measurements can be made of 
the center frequencies of formants, their amplitudes, and 
their bandwidth. These measurements are the basis for 
designing the

. 
filter networks used in an electronic vocal 

tract. A model of a voice synthesizer in its simplest form 
is shown in figure 3 .  Depending on the desired speech 
quality, a varying number of parameters must be con­
trolled. The number of bits stored for each parameter 
depends on the needed range and quantization tolerance 
of each parameter. To control this type of synthesizer, 
parametric data must be updated every 5 to 25 ms. The 
update frequency must be high enough to capture the 
parametric movements during phoneme transitions. 
While this synthesizer model can provide much flexibili­
ty, it does so at the expense of a high bit-rate/storage re­
quirement and complex vocabulary generation. 

The Votrax Phoneme Synthesizer 
A phoneme synthesizer can be modeled by adding a 

parametric control generator and a dynamic-articulation 
control unit. A model for a Votrax phoneme synthesizer 
with several options is shown in figure 4 on page 174. 
Rather than have the user update all the parameters of a 
phoneme several times during its production, the syn­
thesizer automatically does it using an internal algorithm. 
Because the Votrax phoneme synthesizer is implemented 
totally in hardware, there is no requirement for an exter­
nal computer /memory to generate phonemes. 

A high-quality phoneme synthesizer (with many inter­
nal parameters) is no more complex for the user to con-
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Photo 4: A voiceprint of the message "hello readers . " The X axis is time; the Y axis is frequency. Amplitude is displayed as a function 
of print density. 

W R I T E  P I  

W R I T E  P N  

PA R A M ET R I C  
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• 
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DATA 
L A T C H  
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F I LT E R  CONTROL 
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FS- F R I C A T I V E  E X C I TA T I O N  S O U R C E  
P S - P E R I O D I C  E X C I T A T I O N  S O U R C E  
F N - F I L T E R  N E T W O R K  
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Figure 3: A parametric speech synthesizer. The number of bits stored for each parameter depends o n  the needed range and the quan­
tization tolerance of each parameter. In order to control this type of synthesizer, parametric data must be updated every 5 to 25 ms. 
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ALL THESE FEATURES • . .  IN THIS SMALL SPACE . . .  AT THIS LOW PRICE! 
Greater computer power . . .  fewer separate 

components . . .  l arger capabi l ity . . .  s impler to 
operate . . .. modular maintenance . .  . 4.695 

These are the unique benefits of the Quasar 
Data QPD-1 00 Floppy Disk Computer . . .  plus 
unsurpassed reliabil ity . . .  plus 1 2-month warranty on all PC boards. 

Its h igh ly rel i able, industry-standard MFE drive is compact. 
Accepts both s ing le AND double-sided d isks. 

Upgradeable from the Z-801® microprocessor-based 
system to our Z8000® microprocessor-based system by simply 
p lugging in  extra PC cards. H ard disk and multi-user 
systems avai l able. 

As your requirements g row, your QDP-1 00 can g row 
to fit them. 

The Quasar D ata QDP-1 00H is  a l arger version with 
6-megabyte capacity; i ncludes one double-sided floppy 
and one 5V4 microwinchester hard disk. 

Both the Quasar Data QDP-1 00 and QDP-1 OOH are 
ful ly  compatible with all standard terminals.  

Phone o r  write for descriptive bul letin and specifica­
tions. And ask for a demonstration .  Dealer inqu ir ies invited. 

QUASAR DATMS QDP-100 
COMPUTER SYSTEM. 

1 8" wide 
1 67fs'' deep 
1 1 " high 

•· Z-80 and Z-28000 
are trademarks of Zilog Corporation 

'" CP/M and MP/M 
are trademarks of Digital Research Corp. 

2'.-ao, 4-Mh :E.A iURE.s 64K m � CPu emory b Twa (2) , ank d . doubte- . setectabte ens1ty 8, Sided d Four (4) floppies 2, OUbfe-Port ' megab Doubte- . s . . -2 serial 2 Ytes disk cg��ed, doubte-d' Parallel Cp IM 2.2 ;aller, to 4 M�nsJty 
operatin Os MPIM S- 1 oo OEEk system mufti-user BASIC LANdumotherboard compiler AGE . . . C-a Reat-tim AStc M . e clock onJtor in PR Manuals OM tatio suppfied· A "Cp n and Sch . II docum IM H ematics . en-Account; andbook" by �eluding AlP, PJA systems: GIL Ybex. 

- · Included. , AIR, 

.\Ill' 
� ../0\.. � Quasar Data Products iii IH"' iii 

1 0330 Brecksvi l le  Road , Brecksvi l le  (Cleveland) ,  Ohio 441 41 �///1\\\. 
Circle 1 1 1  on inquiry card. 

Phone: 2 1 6/526-0838 I 526-0839 l////1 \\\\\'\ 
Telex: 241 596 
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F S - F R I CAT I V E  E XC I TATION S O U R C E  
P S - P E R I O D I C  E X C I TA T I O N  S O U RCE 
FN- F I L T E R  N E T W O R K  

a - VA R I A B L E  A M P L I F I E R G A I N  

Figure 4 :  A basic Votrax voice synthesizer. A phoneme command word is presented to the unit o n  the positive edge of the phoneme­
request signal. The parametric control generator greatly reduces the synthesizer data consumption by calling out N parameters from 
only 6 bits. The dynamic-articulation controller generates continuous parametric transitions at phoneme boundaries. 

trol than a minimal unit because both utilize the same 
phoneme call-out procedure . A command word is used to 
signal phoneme production. The command word for a 
phoneme includes phoneme-select data and optional 
pitch, rate, and amplitude data. Typically, there are 
sixty-four phonemes produced, each requiring a 6-bit 
command word. 

There are areas where a person 
must interact with a computer, but 

where the use of a visual output 
channel is inappropriate, 

unavailable, or ineffective. 

A simple digital controller or microcomputer is all that 
is needed for vocabulary retrieval. In the phoneme syn­
thesizer we have modeled here, the duration of each pho­
neme is controlled by an internal timer. At the end of an 
interval, the timer output momentarily goes low, request­
ing the interface to send the next phoneme command 
word. This phoneme request signal can be used to gener­
ate an interrupt request to a microprocessor or clock a 
command word out of a FIFO (first-in/first-out) buffer, 
an interface, or ROM (read-only memory) .  See figure 5 
on page 176. 
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Several types of Votrax synthesizers are available. A 
recent addition to this family is the SCOl, the first single­
chip phoneme synthesizer; it represents a significant 
breakthrough in speech-synthesis technology. Contained 
in a 22-pin dual-inline package, this low-power CMOS 
(complementary metal-oxide semiconductor) synthesizer 
can be easily used on a printed-circuit board. Latched 
parallel inputs permit direct connection to a microcom­
puter data bus. A master clock input on the SCOl permits 
a variety of voice effects and highly textured sound ef­
fects to be generated. 

Phonetic Programming 
There are a few specific speech rules that dictate how 

phonemes are sequenced for intelligible speech output.  
Pronunciation guidelines and symbols, established by the 
IPA (International Phonetic Association), are often used 
to identify the phonemes and the altered or adapted units 
of sound (called allophones) .  These are used because the 
standard alphabetic characters may have more than one 
sound associated with a single symbol. Using phonetic 
guidelines, phonemes and/or allophones are combined to 
form the symbol sequence that represents the spoken 
word in a language. The written symbology, however, 
does not always directly translate into the sounds avail­
able in a phoneme synthesizer. Thus, a sequence of the 
synthetic phonemes constructed from the phonetic guide-

Text continued on page 180 
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Let Crystal Be Your Guide on the Road to Adventure 

We now serve over 30 countries around the world. Dealership and distributor inquiries are welcome. Special rates are available on larger orders. We 
have 48 hours delivery to anywhere in the continental United States. We are also looking for experienced programmers and new game software. Our 
royalty terms are extremely generous. If you have what you consider to be a quality product that you would like to have markete�please give us a call. 
If you would like to be a member of the Crystal User's Club and be eligible to receive free user contributed software, please submit a program of any 
type and a $ 10.00 membership fee. ln return you will receive a Crystal Membership Card, a copy of The House of Usher, and a year's subscription to 
Crystal Vision. 

( 08) 68-3-0696 
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SYNT H E S I Z E R  

Figure 5 :  Interface characteristics. A new phoneme is sent on 
the positive edge of the phoneme-request signal (Sa). A FIFO 
(first-in/first-out) shift register (Sb) provides an elastic buffer by 
shifting data in at a rate independent from the data being shifted 
out. Phoneme-request (Sc) sets a flip-flop which generates an in­
terrupt request (IRQ) to the microcomputer. When the com­
puter writes the next phoneme command into the latch, the flip­
flop is reset. 

Phonetic Symbols Key Words 
Votrax I PA 

8 b bat · rub 
D d dad · raid 
G g get · log 
p p pack · flap · happy 
T I tip · pat · asked 
K k kil l - kick 
DT butter 

z zap · haze · pans 
. ZH 3 pleasure · azure 

v v van · pave 
THV b the - smooth - mother 
J d 3  job · jazz · age 

s s soup · ask · pass · city 
SH J sheep · fish · action 
F f take · cuff · phone - laugh 
TH e thing · math 
CH tf  cheese · march - match 
H h hoop · have 

M m mat · dim 
N no · son 

Programming Phoneme Voice Synthesizers 
There are a number of steps involved in program­

ming a voice synthesizer. Initially, you will probably 
have to frequently refer to table 1, which lists symbols 
and example words which represent sounds: 

• Select the words to be programmed. 
• Speak the words out loud. 
• Select the appropriate phonetic symbols to represent 
the sounds in. the words. The number of phonetic sym­
bols you use should equal the number of sounds 
counted when the words are spoken. 
• Enter the phoneme sequence into the synthesizer and 
listen to the speech output. Check the synthesizer's 
pronunciation for the appropriate duration of each 
syllable and rhythm of each word. The accent (or 
stress) placed on each word or syllable will help define 
the duration parameter. 
• Select the longer-duration vowel phoneme for the 
accented syllable and the shorter-duration vowel 
phoneme for the unaccented syllable. Reenter the pro­
gram and listen to it again . 
•Adjust the program as many times as needed to 
achieve the desired pronunciation. This can be done 
by selecting different vowel-phoneme durations for the 
stressed vowel so that the durational relationship be­
tween the syllables sounds correct (see table 3) .. You 
can also adjust the sound by inserting a transitivn 
allophone between main vowels and consonants to 
achieve smooth pronunciation (see tables 2 and 3). 

A few examples are: 

Word Initial Program 

move M-U-V 
family F-AE-M-L-El 
harvest H-AH-R-V-13-S-T 

Refined Program 

M-Ul-Ul-V 
F-AE1-EH3-M-L-Y 
H-AH1-UH3-R-V-I3-S-T 

Phonetic Symbols Key Words 
Votrax I PA 

NG ring · drink · single 

R race · hard · hair 
L low · late · call 
w w wake · always - when · quit 
y yard · berry 

A,A1 ,A2 e, el , e 2 (e r )  tame · pail · make 
E,E1 i ,  i l  beef · be · even 
1 , 1 1 , 12 , 13  I ,  I 1 ,  I 2 ,  I 3  pit · in · swim 
0,01 ,02 o ,  ol, o2 for · torn · bold 
U , U 1  u ,  u 1  move - school - June 

AE,AE1 <e, <el dad · plaid 
AH,AH 1 ,AH2 a ,  a1 ,  a2 top · father 
AW,AW1 ,AW2 �. � 1 .  �2 cal l · paw 
EH,EH1  ,EH3,EH3 ' E ,  E l , E2 ,  E 3  ready · leg · said 
ER <I' third · heard · churn · over 
U H , U H 1  , U H2 ,UH3 11.1 Al, A2,  a cup · random - a round · under 
00,001 u ,  ul took · put - good · could 
I U ( j  u l  you ·  music 
AY (e  I )  jade · made · claim 
Y1 (j u )  you · music 

Table 1 :  Phoneme-conversion table. Shown are the Votrax and IPA (International Phonetic Alphabet) phonetic symbols and 
example words that show the pronunciation of each sound. 
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Base Vowels 

Vowel 
Al loph ones 
(du rat ional) 

Vowel 
Al lophones 
(sound) 

Front Vowels Medial Vowels 

E 
I ER 
A U H  
E H  
AE 

E1 
1 1 , 12 , 13  
A1 ,A2 U H 1  , U H2 ,UH3 
EH1  , EH2 ,EH3 
AE1 

Y1 (short, constricted E1 )  
AY (short, relaxed E1 )  

Back Vowels Mouth  

u Closed 
00 t 0 
AW 
AH Open 

U 1  Closed 
001 t 01 ,02 
AW1 ,AW2 
AH1 ,AH2 Open 

IU (between Closed 
the 001 
and U 1 )  

Table 2 :  Vowel phonemes are categorized here according to their place of production within the human vocal tract. Durational 
vowel allophones have a number following their symbol which indicates their durational relationship to the base vowel. (The suf­
fix 1 indicates the longest duration; 3 indicates the shortest duration.) The Votrax phonetic symbols are used here. 

Consonants 

Voiced 

B,D,G 
Z,ZH,V,THV,J 
M .N ,NG 
R ,L,W,Y 

Voiceless 

P,T, K,DT 
S,SH, F,TH ,CH,H 

Group Name 

Stop Plosives 
Fricatives/Affricates 
Nasals 
Semivowels/Glides 

Table 3: Consonant phonemes are listed here according to their voicing quality and grouped according to the manner in which 
they are produced. Note that all vowels are classified as voiced phonemes. 

Phoneme 
Sequence 

D-J 

T-CH 

PAD 

PA1 

z 

Usage 

"j"- l ike sounds. 
Example: Judge = D-J- UH3- U H 1 -D-J 

"ch"-like sounds. 
Example: Church = T-CH-ER-R-T-CH 

A short pause between words for rhythm. 
Example: Copy this list = K-AH1 -U H3-P­
Y-PAO-THV- 13- 12-S-L- 1 1 -S-T 
Also used to separate stop-plosive sounds 
like " k"and "t" when they occur in se­
quence. Example: Correct = K-02-R-EH2-
K-PAO-T 

The f i rst and last phoneme in the com­
pleted sequence, used for maintaining the 
articulation of the f i rst and last sound in 
the sequence. Example: The sequence is 
complete = PA1 -THV-UH3-U H3-S-E1 -K­
W-EH 1 -N-T-S-PA0- 13- 13-Z-K-U H 1 -P-L-AY­
Y-T-PA1 

Completes the phonetic sequence of 
a word being plural ized. Used only when 
the root word ends in a voiced sound, an 
S, or  an SH. (See table 3 for a list of 
voiced sounds.) 
Examples: cans = K-AE1-AE1 -N-Z 

balls = B-AW-L-Z 
goes = G-0 1 - U 1 -Z 
ashes = AE1 - EH3-SH-13-Z 
buses = B-U H3- U H 1 -S-13-Z 

Phoneme 
Seq uence 

s 

D 

T 

Usage 

Completes the phonetic sequence of a 
word being ph.Jralized only when the root 
word ends in a voiceless sound other than 
S or SH.  
Examples: plants = P-L-AE1 -EH3-N-T-S 

shops = SH-AH 1 -U H 3-P-S 
laughs = L-AE1 -EH3-F-S 

Completes the phonetic sequence of 
a word with a past-tense suffix only 
when the root word ends in a voiced 
sound or a T. 
Examples: smiled = S-M-AH1 -Y-U H3-L-D 

scored = S-K-01 -02-R-D 
wanted = W-AH 1 -U H3-N-T- 13-D 

Completes the phonetic sequence of a 
word with a past-tense suffix only when 
the root word ends in a voiceless sound 
other than T. 
Examples: typed = T-U H3-AH2-Y-P-T 

matched = M-AE1 -EH3-T-CH-T 
washed = W-AW-SH-T 
missed = M-13- 1 1 -S-T 

Table 4: Since a number of phonetic sequences consistently produce intelligible speech, they can be classified as phonetic pattern 
rules. The most consistent patterns are shown here. Other phonetic patterns are more flexible, and many specific "sound effects" 
can be created through experimentation. 
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SuperSoft's 
Gallery of CP/M 

'II 
SUPER-M-LIST: A complete, easy to use mailing l ist program 
package. Al lows lor two names, two addresses, city, state, zip and 
a three digit  code field for added flexib i l i ty.  Super-M-Ust can sort 
on any field and produce mai l i ng labels direct to printer or disk f i le 
for later printing or use by other programs. Super-M-Ust is the 
perfect companion to TFS. Handles 1981 Zip Codes! 
Requires: 48K CP/M 
Supplied with complete user manual: $75.00 manual alone: $10.00 

TFS-Text Formatting System: An extremely powerful formatter. '· 
� • More than 50 commands. Supports all major features including:  �..; • , • • left & right margin justification • user defined macros ,... r 

• dynamic insertion from disk file • underlining and backspace 
TFS lets you make mult iple copies of any text. For example: Per­
sonalized form letters complete with name, address & other inser­
tions from a disk f i le.  Text is nol limiled to the size of RAM making 
TFS perfect for reports or any big job. Texl i s  entered using CP/M 
standard editor or most any 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. !;• 

Ill TEXT PROCESSING !:) J·��OSTICS 1 :  Eas1ly the most comprehensive set of CP/M compatible 
system check-out programs ever assembled 
Tests 

• Memory • CPU (8080/8085/Z80) • Term mal • Dtsk • Pnnter 
To our knowledge the CPU test is  the first of i ts  kind anywhere. Diagnostics 
1 can help you find problems before they become serious. A good set of 
diagnostic routines are a must in  any program l ibrary. M i nimal re­
quirements: 32K CP/M. Suppl ied with complete user manual: $75.00 Manual 
alone: $t 5.00 

t._ DIAGNOSTICS II: I nc ludes all of Diagnostics I ,  p l u s: ir • Every test is "submit"-able 
• A complete Spinwriter/Diablo/Qume test has been added 

(Serial Interface only) 
• Output may be logged to disk 
• Expanded memory test 
• Expanded terminal test 
• Expanded disk test 
Diagnostics I I  provides the next level in system maintenance. 
Requires: 32K CP/M � Price: $100.00 Manual only: $1 5.00 

• � I SYSTEM MAINTENANCE I 
UTILITIES 1: A collection of programs that you wi l l  f ind 
maybe even necessary i n  your daily work (we did !). 
Includes: 

GREP: Searches fi les for a specified string 
SORT: I n  core sort of variable length records 
CMP: Compare two files for equ.ality 
PRINT: Formatted listings to printer 
PG: Lists files to CRT a page at a time 

. plus more . f. Requires: 24K CP/M rr Supplied with manual on discette: $60.00 

UTILITIES II: Many new programs nol available elsewhere. Includes these 
"file" util it ies: 

DIFF: Source comparitor 
PR : Powerful mult icol umn output formatter 
CAT: Concatenate fi les 
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�������� 
'TINY' PASCAL I I: We stil l  call it 'Tiny' but it's bigger and better than ever! This is 
the famous Chung-Yuen 'Tiny' Pascal with more features added. Features include: 
• recursive procedures/functions • integer arithmetic • CASE 
• FOR (loop) • sequential disk 110 • 1 dimensional arrays 
• I F  ... THEN ... ELSE • W H I LE • PEAK & POKE 
• READ & WRITE • REPEAT ... UNTIL • more 
'Tiny' Pascal is fast. Programs execute up to ten times faster than similar BASIC 
programs. SOURCE TOO' We st i l l  distribute source, in  'Tiny' Pascal, on each 
discette sold. You can even recompile the compiler, add features or just gain in­
sight into compiler construction. 
Requires: 36K CP/M. Supplied with complete user manual and source on discette: 
$85.00. Manual alone: $10.00 

STACKWORK'S FORTH: A full, extended Forth interpreter/compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, as easy to use as in­
teractive BASIC. 
SELF COMPILING: Includes every line of source code necessary to recompile 

itself. 
EXTENSIBLE: Add functions at wi l l .  
Z80 or 8080 ASSEMBLER included. 
Single l icense, OEM licensing available. 
Please specify CPU type: Z80 or 8080 
Supplied with extensive user manual and tutorial: $175.00 
Documentation alone: $25.00 

SSS FORTRAN: The SSS FORTRAN compi ler is fast. eff icient .  and complete 
(full 1966 ANSI standard with extensions). The RATFOR compi ler compiles into 
FORTRAN allowing the user to write structured code whi le  retaining the 
benefits of FORTRAN . The FORTRAN supports many advanced features not 
found in less complete implementations. includi ng: complex arithmetic. 
character variables. and functions. Complete sequencia! and random disk 1/0 
are supported. SSS FORTRAN w i l l  compile up to 600 l ines per minute'  Recur· 
sive subroutines with static variables are supported. ROMable " . COM" f i les 
may be generated. SSS RATFOR al lows the use of contem porary loop control 
and structured programming techniques.  SSS RATFOR is simi lar to FORTRAN 
77 in  that it  su pports such things as: 
• RE PEAT ... UN.TIL • W H I L E  • I F  . . .  T H E N  . .  ELSE 
SSS RATFOR is supplied with source code in  FORTRAN and RATFOR. 
System Requirements & Prices: 
SSS FORTRAN requires a 32K CP/M system. 
SSS FORTRAN with RATFOR: $325.00 
SS FORTRAN alone: $250.00 
RATFOR alone: $ 1 00.00 
(Sold only with valid SSS FORTRAN l icense) 

PROG RAMMING LANGUAGES 

TERM: A complete intercommunications package for l inking your com­
puter to other computers. Link either to other CP/M computers or to large 
timesharing 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) with any other real time communication between users on 
separate systems as wel l  as acting as t i mesharing terminal. 
• Engage/disengage printer • error checking and auto retry 
• terminal mode for timesharing between systems 
• conversational mode • send f i les • receive fi les 
Requires: 32K CP/M 
Supplied with user manual and 8080 source code: $1 50.00 
Manual alone: $1 5.00 

INTERCOMPUTER C O M M U N.ICATIONS 

ENCODE/DECODE: A complete software security system for CP/M. 
Encode/Decode is a sophisticated coding program package which trans­
forms data stored on disk into coded text which is completely unrecog­
nizable. Encode/Decode supports multiple security levels and passwords. 
A user defined combination (One bill ion possible) is used to code and 
decode a file. Uses are unlimited. Below are a few examples: 

• data bases • payroll f i les • programs • tax records 
Encode/Decode is available in two versions: 
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well as fun. An excellent example of 

�::;;:;::; : : : : : :;::;;:;::;: : : :::;::;:;::;: :: · ::;::H::;: : ::::;::b( '_;:_::. ZBOOO CROSSASSEMBLER:Supports: ;:;�_: 
.. f u l l  Z8000 syntax, segmented and 

u n s e g m e n t e d  m o d e ,  f u l l  32- b i l  
arithmetic, hex output, l ist ing output, 
"down loader". 

Encode/Decode l provides a level of security suitable for normal use. 
Encode/Decode I I  provides enhanced security for the most demanding 
needs. 
Encode/Decode 1 : $50.00 Encode/Decode II: $100.00 'Tlanual alone: $1 5.00 

SOFTWARE SECURITY 

CP/M Formats: 8" soft sectored, 5" N orthstar, 5" Micropo­
lis Mod II, Vector MZ, Superbra in  DD/QD 

Artificial Intell igence. 
'

_

:::,{, Requires: 48K CP/M, CBASIC2 
Cost: $35.00 

Req u i res: 56K CP/M $500.00 
1 year maintenance $300.00 
manual alone $ 50.00 

. . 

On line "Help" system provided with every program package. SuperSoft 
First in Software Technology Circle 1 1 4  on inquiry card. 

All Orders and General Information: 
SUP ERSOFT ASSOCIATES 
P.O. BOX 1 628 
CHAMPAIGN,  IL  61 820 
(21 7) 359-21 1 2  
Technical Hot Line: (21 7) 359-2691 
(answered only when technician Is available) 

CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 



Circle 1 1 5  on inquiry card. 

STR ETCH T H E P QW E R  
Pei / C B M  With TNW ' s  I EEE-488 Bus 

T N W ' s  RS-232 SERIAL I NTERFACES 
Connect your PET ICBM to any RS·232 Serial Printer.  Piotte r .  CRT 
Termina l .  Modem . or other device:  

TNW-1 000 
TNW-2000 
TNW-2320 

O N E CHAN N E L  $1 29 OUTPUT O N L Y  

O N E C H A N N E L  $229 I N PUT A N D  OUTPUT 

TWO C H A N N ELS. I N PUT & OUT PUT. $369 1 2  RS-232 COmROL S I G N ALS 

T U R N  YO U R  PET I NTO A TE R M I N A L  
Access Timesharing Systems and Bu l le t in  Boards wi th  TNW ' s  Pterm 
Software and fu l l  service telephone modem : 

TNW-1 03 AUTO ANSWER/AUTO DIAL 
USE WITH DAA $389 

Pterm also works with acoust ical couplers and other modems i n terfaced 
to the PET with the TNW-2000 or TNW-232D.  Elect ronic mail and TWX 
Terminal  programs also ava i lab le .  All u n its are addressable I EEE-488 
devices.  complete with power supply cabinet . full documentat ion and one 
year warranty . 

TNW CORPORAT ION  
3351 Hancock S t .  o San Diego, CA . .  9 2 1 1 0  ( 7 1 4 )225- 1 04 1  
TWX9 1 0-335-1 1 94 
Visa / Mastercharge Welcome o Dealer i n q u i ries invited 

Not for sale in any 
bookstore! Not avail­
able at any price ! 
The new Consumer 
Information Catalog !  

It's the free booklet 
that lists over 200 
helpful Federal pub­
lications; more than 
half, free. On topics 
like home repairs. 
Money management 

··��� General SerVlces Adrrurustration. 
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Nutrition. Informa­
tion that could help 
you to a better way 
of life. 

To get your free 
copy, just write : 

CONSUMER 
INFORMATION 

CENTER, DEPT.E PUEBLO, COLORADO 81009 

Phoneme Sequence Usage 

AE1·EH3 

AEH3 

AH 1 -U H3 

S-S 

D-J-J 

The vowel sequence, for words requiring 
the AE sound, that creates smooth pro­
nunciation transition from the vowel into 
the following consonant. Also used to 
create duration for the stressed syllable. 
Examples: admit = AE1 -EH3-D-M-I H3-T 

dash = D-AE 1 -EH3-SH 

The vowel sequence for words requiring 
the AE sound fol lowed by NG or another 
nasal sound. 
Example: hanger = H-AE1 - 13-NG-ER 

The vowel sequence, for words requir ing 
the AH sound, for smooth transition into 
other sounds. 
Examples: got = G-AH 1 -U H3-T 

father = F-AH 1 -U H 3-THV-ER 

Doubles the S phoneme when more du ra­
tion is desired, as at the end of a phrase 
or sentence. 
Examples: gas = G-AE1 -EH3-S-S 

witness = W-1 1 - 12-T-N-13-S-S 

Doubles the fricative portion of the "j " 
sound sequence for emphasis. 
Examples: Germany = D-J-J-ER-R-M-13-N-Y 

large = L-AH1 -U H3-R-D-J-J 

Table 5: In voice synthesis, it is often desirable to lengthen 
or shorten a vowel or consonant sound at the end of a 
syllable, word, phrase, or sentence. Shown here are several 
of the most common "tricks" for creating such effects. 

Text continued from page 1 74: 

lines might produce an awkward, if not unintelligible, 
pronunciation of the word being translated. The pronun­
ciation guidelines from any phonetic symbol system 
(IPA, Webster's Dictionary, Thorndike 's Dictionary) can 
be used to establish a basic synthesized phoneme se­
quence, but listening is the final step used to determine 
the selections for a refined phoneme sequence (see text­
box, "Programming Phoneme Voice Synthesizers, "  on 
page 176) .  

For the purposes of this article, all phonetic sequences 
are presented utilizing the Votrax Phonetic Symbol Sys­
tem. This system is used because it utilizes characters that 
are· found on a standard computer terminal, as well as 
those needed for translation. 

Phonemes 
The sixty-four synthetic phonemes produced by a 

Votrax speech synthesizer are used here as the base syn­
thetic-phoneme reference. The phonetic symbols repre­
senting these sounds and example words are listed in 
table 1 on page 176. There are twenty-five different con­
sonant sounds, thirty-six basic vowel and vowel-allo­
phone sounds, and two pause phonemes. The sixty­
fourth phoneme is called a zero-decode command pho­
neme. It emits no sound, but can be used as a short inter­
ruption. When you select the appropriate synthetic 
sounds and place them in a specific sequence, the speech 
synthesizer can produce any word in the English language 
(as well as many other languages) .  

Vocabulary Storage 
Vocabulary storage requirements are dependent on the 



. HOT - WINTER PRICES ON PERSONAL 
· . . COMPUTERS AND COMPONENTS. 

Look at this ! 

Ohio Scientific 
Superboard I I  

$299 
• It's the first complete computer 

system on a board. 
• Superboard I I  uses the ultra 

powerful 6502 Microprocessor 
• 8K Microsoft BASIC-in-ROM 
• 4K static RAM on board, 

expandable to 8 K  
• Full 53-key keyboard, with upper 

and lower case. Plus user 
expandability. 

• Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard I I 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 
high resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
" immediate" mode allow you to 
solve complex problems without 
programming. 

The Superboard I I  can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 

Read what' s been written 
about Superboard II:  
"We heartily recommend Super­
board II for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability." 

-POPULAR ELECTRONICS, MARCH 1 979 

"The Superboard I I  is an excellent 
choice for the personal computer 
enthusiast on a budget." 

-BYTE, MAY 1 979 

Look at these easy hardware prices: 
610 Board For use with Superboard I I  and Challenger 1 P. 
BK 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 61 0 
expander board. Requires + 1 2V @ 1 . 5  amps and + 5V @ 
0 . 7  amps. (Power supply & cabinet not included.) 

630 Board Contact us for important details. 

AC-3P 1 2 " combination black and white TV /video monitor. 

4KP 4K RAM chip set. 

PS-005 5V 4 .5  amp power supply for Superboard I I .  

PS-003 1 2V power supply for mini-floppies. 

CS-600 Metal case for Superboard I I ,  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-1 2P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 

AC-1 7 P  Home security system. Includes console, fire 
detector. window protection devices and door unit for use 
with 630 board. 

C1 P Sams C1 P Service manual 

s 298 

299 
229 
159 

79 
35 
29 

49 

49 

1 7 5  

249 
8 

C4P Sams C4P Service manual 1 6  
C 3  Sams Challenger I l l  manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard I I ,  in cassette and mini-floppy form. 

Freiaht Policies All orders ofiE1 DOor moreare 
shipped �ight prepaid. Orders of less than $1 DO please add 
$4.00 to cover shipping costs. Ohio residents add 5.5% Sales Tax. � r• Hours: Call Monday thru Friday. . 8:00 AM to 5:00 PM E.O.T. 

TOLL FREE: 1-800-321-5805 

Guaranteed Shioment 
Cleveland Consumer Computers � Components 
guarantees shipment of computer systems 

��i����"i'; �!:' ��r� �Y;;";:��rder. 

entitles you to s3's of software, 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 call: [21 6) 464-8047. 
Or write, including your check or money order, to the address listed below. 

I 
CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 

� - -- - - - - - - - - - - - - -
1 Order Form• CLEVELAND CONSUMER P.O. Box 46627 I • COMPUTERS & COMPONENTS Cleveland, Ohio 44146 1 0 Superboard I I  $299. 0 630 Board $299. · 1 I 0 61 0 Board $298. 0 AC-3P 1 2 " B!W Monitor $1 59.  

0 Mini-Floppy Disk Drive $299.  0 C1 P Sams Manual $8. 1 I [Attach separate sheet for other items .)  
NAME I ADDRESS: I I CITY: STATE: ZIP: I PHONE: I 
Payment by: VISA __ MASTER CHARGE __ MONEY ORDER __ I I Credit Card Account # 1 I Expires Interbank #[Master Charge) 

TOTAL CHARGED OR ENCLOSED $ [Ohio Residents add 5 . 5 %  Sales Tax) I All orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio . L Orders of less than $1 00, please add $4.00 to cover shipping costs. 

.. ____________ _ _ _ __ _ _ _ __ _ _ _ _ _ _  .. 
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, -FOR THE APPLE : 

r - - ---- - --- - - - - - - - -- , 
Please send: 0 Complete System $495.00 1 0 User's Manual only S35.00 1 

0 Detailed information I 

Name 
Add ress ____________ _ 

City ______________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5406 Roblee Dr., Upper Marlboro, MD 20870 j L - - -- - - - - - - - - - - - - - - - ---
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Listing 1: An example assembly-language program designed to store a permanent 
vocabulary for voice synthesis in a read-only memory. The program generates a table 
of words which the user has entered and stores them sequentially in memory. It then 
produces a look-up table with entries that point to the corresponding word in the word­
storage table. 

0 0 0 0 4  

00005 

00006 

0 0008 

0 0 0 1 0  1 000 > 

00 0 1 1  1 00 0  00200820> 

0 00 1 2  1 004 OD201 220) 

000 1 3  1 008 1 72 0 1 B20> 

0 0 0 1 4  l OO C  20202420> 

0 00 1 5  1 0 1 0  29202E20> 

0 0 0 1 6  1 0 1 4  34203B20> 

0 0 0 1 8  

000 1 9  

0 0022 

00023 

00024 

00025 

00027 

00028 

00028 

0 0029 

00029 

0 0030 

00030 

0 0 0 3 1  

00031 

0 0032 

00033 

00033 

00034 

00035 

00035 

0 0036 

00036 

0 0037 

00037 

0 0 0 3 8  

00038 

0 0039 

0 0 0 4 1  

00042 

00043 

00045 

0 0 0 4 7  

0 0048 

00049 

0 0050 

0 0 0 5 1  

0 0052 

0 0 053 

0 0054 

00055 

0 0056 

0 0057 

0 0058 

0 0059 

0 0060 

0 00 6 1  
0 0062 

0 0063 

0 0064 

0 0065 

0 0066 

0 00 67 

0 0068 

0 0069 

0 0070 
0 0 0 7 1  

0 0072 

00073 

0 0074 

0 0075 

00076 

0 00 7 7  

2000 ',. 

2000 39350B30 

2004 1 33335 1 3  

2008 021 2002A 

200C OB 

200D OBOCOF 1 5  

20 1 1  l A  

2 0 1 2  0 4 0923 1 3  

2 0 1 6  OB 

2 0 1 7  0 6 1 20526 

2 0 1 B  OC333506 

2 0 1 F  1 4  

2020 OE28 1 5 1 5  

2024 1 3 1 43B38 

2028 1 0  

2029 1 43B3526 

202D Oil 

202E 1 9 28 1 5 1 5  

2032 1 A2F 

2034 1 639350C 

2038 1 9 2 8 1 5  

2 0 3 B  0 0  

0000 

0039 

003B 

002A 

0002 

0004 

0005 

0033 . 

0035 

002F 

0006 

0009 

0023 

0028 

OOOB 
oooc 
OOOD 

OOOE 

OOOF 

0 0 1 0  

0 0 1 2  

0 0 1 3  

0 0 1 4  

0 0 1 5  

0038 

0 0 1 6  

0026 

0 0 1 9  

0 0 1 A  

0030 

T H I S  DEMONSTRATES HOW AN AS SEMBLER . 

CAN PACK A WORD TABLE AND GENERATE 

THE APPRO P R I ATE WORD LOOK-UP TABLE 

THIS I S  THE LOOK-UP T A BLE 

ORG l OOOH 

WORD ACCESS , BREAK 

worw 
WORD 

WORD 

WORD 

WORD 

C L OSE , D I SK 

FREE , LE F T  

NEW , STOP 

T I ME r  USER 

VALUE , XXX 

THIS TABLE W I LL CONT I NUE FOR AS MANY 

ENTR I ES AS DESIRED OR MEMORY ALLOWS 

T H I S  IS THE WORD STORAGE TABLE • IT CAN B E  

PLACED WHERE YOU D ES I RE , WORDS APPEAR I N  THE 

ABOVE ORDER ! NORDER TO USE T H E  ST ART OF THE 

NEXT WORD AS THE STOP FLAG OF THE CURRENT WORD 

ORG 2000H 

ACCESS BYTE A E 1 , EH3 , K , f'AO , S , , EH 1 • E H3 , S ,  

BREAK BYTE B , , R , , A 1 , A Y • K  

CLOSE BYTE K , L , , 0 1 , U 1 , z .  

D I SK BYTE D . , I l , I 3 , s , , K  

FREE BYTE F , R , , E l • Y  

LEFT BYTE L . , EH 1 , EH3 • F • T  

NEW BYTE N , I U , U 1 , U 1 

STOP BYTE s , , T , AH 1 • UH3 , p ,  

T I ME BYTE T • AH 1 , EH3 , Y , M ,  

USER BYTE Y l , I U , U 1 , U l , z , , ER 

VALUE BYTE V • AE 1 , E H3 , L . , Y l , I U , U 1 

XXX BYTE 0 

NOT I C E ! T H I S  SCHEME DOESNT CARE H (Jl� MANY 

BYTES ARE ALLOCATED T O  EACH WORD . THERE A r�E 

MANY VAR I AT I ONS ON THIS SCHEME . 

PART I A L  PHONEME EUUATES BELOW 

A l  E G U  0 

AE l EGU 57 

AHl EGU 59 

AY EGU 4 2  

B .  EGU 2 

D .  EGU 4 

E l  EGU 5 

E H l  EGU 5 1  

EH3 EGU 5 3  

E R  E G U  4 7  

F EGU 6 

1 1  EGU 9 

1 3  EGU 35 

IU EGU 40 

K EGU 1 1  
L ,  EGU 1 2  

M ,  EGU 1 3  

N EGU 1 4  

0 1  EGU 1 5  

p ,  EGU 1 6  

R ,  EGU 1 8  

s .  EGU 1 9  

T EGU 2 0  

U 1  EGU 2 1  

UH3 EGU 5 6  

v EGU 2 2  

y EGU 3 8  

Y 1  EGU 25 

z .  EGU 2 6  

P A O  E G U  4 8  

E N D  



32K Board Pictured Above 

Why Not the Best? 
From The Dynam ic RAM Com pany.  

2M Hz 

1 6K-$249 

32K-$375 

48K-$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 goi ng 

out every month s ince early 

1 979. Our reliability is proven in 
the thousands of systems which 
contain our board . M any quality· 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices sti l l  beat al l .  

Despite rising 1 6 K  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 1 1 8  on i nquiry 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 1 6 K 
boundaries with mini·jumps (small 
shorting plugs that sl ide 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 ( $ 1 50-2MHz,  
$ 1 60-4M Hz) 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 com puter running cool and 

reliable. The total power 
consumption of our 1 6K board is 
typically less than 4 watts ( + 8V @ 
300ma, + 1 6V @ 1 50ma and 

- 1 6V @ 2 0ma) . Boards with 
additional memory typically 
increase power consumption only 
1 watt per 1 6 K !  

Standard 5-1 00 I nterface. 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 wil l  
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 i nterested, also ask for a 
catalog on our Z8000 1 6-bit 

processor board designed for the 

MUL TIBUS. All of these products 
are avai lable to your local dealer, 
also. 

Central Data Corporation, 7 1 3  
Edgebrook Drive, PO Box 2530,  
Station A,  Champaign,  IL  6 1 8 2 0 .  
( 2 1 7 )  359-80 1 0  

Central Data 
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Your vehicle ror com 
The Challenger SP OF. 
The genera l  pu rpose microcomputer 
was fi rst i nt roduced as a computer 
for hobbyists and exper imenters . 
However, as the industry has g rown, 
microcomputers have become 
spec ia l ized for persona l use or for 
sma l l  business use. There is v i rtua l ly 
no computer for the serious expe ri­
menter with one important exception ,  
the Ohio Scientif ic Cha l lenger 8P. 

The C8P is u n ique i n  that it i ncor­
porates the features of state-of-the­
a rt personal computers, with the 
memory and disk storage capac ity 
of busi ness computers, along with 
the " mainframe" bus arch itecture 
and open ended expansion capabi l ity 
of i ndust r ia l  control computers. 

Personal  Computer 
Features 
The CBP O F 's specs 
beat a l l  personal 
computers hands 
down. I t  executes 
i nstructions two 
to three t imes 
faster, and 
displays more 
alphabetic 
characters 
on its screen 
than other 

models.  I t  has upper and lower case 
and graph ics in 16 colors. The C8P's 
standard 1/0 capabi l it ies are far 
more extensive than any other com­
puter, with joyst ick and keypad inter­
faces, sound output, an 8-bit 0/A 
conve rter, 1 6  para l le l  I/O l i nes, 
modem and printer interfaces, AC 
remote control and secu rity monitor 
in terfaces and a un iversa l acces­
sory port that accepts a prom b laster, 
1 2-bit  analog 1/0 module,  solderless 
prototyping board and more. 

Ohio Scientif ic offers a large l ib rary 
of personal appl ications prog rams, 
inc lud ing excit ing act ion games 
such as I nvaders and Star Trek ,  
sports simu lations, games of  logic 

and educational games, personal 
appl ications such as b iorhythms, 
calorie counter, home programs 
such as checking and savings 
account balancers and a home 
budgeter just to name a few. A new 
Plot BASIC makes elaborate an ima­
t ions easy, and music composition 
p rogram al lows you to p lay complex 
mu lt i -part music through the com­
puters DAC. 

At the systems level the machine 
comes standard with OS-650 , an  ad­
vanced disk operat ing system with 
Mic rosoft BASIC and an i nteractive 
Assembler  Editor. Optional software 
inc ludes UCSD PASCAL and 
FORTRAN and an I nformation 
Management System (OS-M O MS). 
Dozens of i ndependent software 
suppl iers now a lso offer personal 
programs for the C8P. 



puter explorations. 
Business Computer Features 
The C8P DF ut i l izes dual 8"  floppy 
disk d rives which store up to e ight 
t imes as much information as per­
sonal  computer min i-floppies,  and 
an avai lable double-sided option 
expands capac ity to 1.2 megabytes 
of on- l ine storage.  The C8P D F  is 
compat ib le with Ohio Scientif ic's 
business computer software , in­
c luding OS-65U an advanced oper­
ating system ,  and an I nformation 
Management System (OS-O MS) with 
supplementary i nventory, account­
ing , A/R-A/P, payrol l ,  purchasin g ,  
esti mation,  educational  g rading and 
f inancial  model ing packages. The 
system also supports word p rocess­
ing (WP-3) and a fu l ly integrated 
small business accounting system 
(OS-AMCAP V1 .6) . The C8P O F 's 
standard modem and pri nter ports 
accept h igh-speed matrix p rinters 
and word-processing printers d i rectly. 

H ome Control and 
Industria l  Control 
The C8P DF has the most advanced 
home monitor ing and control capa­
b i l i t ies ever offered in a computer 
system.  I t  incorporates a real t ime 
clock and a un ique FOREGRO U N D/ 
BACKGROU N D  operat ing system 

which a l lows the computer to 
function with normal BASIC pro-

g rams, at the same t ime i t  i s  
monitoring external devices. 
The C8P D F comes standard 
with an AC remote contro l  

interface,  which 

a l lows it  to control a wide range of 
AC appl iances and l ights remote ly, 
without wi r ing ,  and an inte rface for 
home secu rity systems which moni­
tors f i re ,  i ntrusion , car theft ,  water 
levels and freezer tempe rature,  al l  
w ithout messy wir ing.  I n  addit ion , 
the C8P DF can accept Ohio Scien­
t i f ic 's Votrax voice 1/0 board and/or 
Oh io Scientif ic's new un iversal 
telephone interface (UTI) .  The tele­
phone interface connects the com­
puter to any telephone l ine .  The 
computer system is able to answe r 
ca l ls ,  i n it iate cal ls and commun icate 
via touch-tone signals ,  voice output 
o r  300 baud modem signals .  It can 
accept and decode touch�one 
s ignals ,  300 baud modem signals 
and record incom ing voice 
messages. These features col lec­
tively give the C8P DF capab i l i t ies to 
monitor and control home functions 
with a lmost human-l ike capabi l i t ies.  

For process control appl ications, a 
battery back up calendar c lock with 
automatic computer restart capabi l i ­
t ies is avai lable.  Ohio Scientif ic's 
un ique accessory ports al low the 
connection of a nearly un l im ited 
number of 48 l i ne para l le l  I/O cards 
and 1 2-bit h igh speed instrumenta­
tion qual ity analog 1/0 modu les to 
the computer by inexpensive 16-pi n 
ribbon cables. 

Exploring New Frontiers 
Ohio Scientif ic's vocal izer software 
p rocesses normal BAS IC pr int state­
ments wi th  conventional spe l l ings 
and speaks them clearly in  real-t ime 

on computers equipped with the UTI 
(CA-15B or CA-1 4A). This voice out­
put capabi l i ty, combined with the 
C8P's remote contro l ,  remote sens­
ing ,  telephone inte rface capab i l i t ies 
and reasonable cost open up new 
f rontiers for computer appl ications. 

Documentation 
The C8P DF is  not a beg inner's com­
puter and doesn ' t  come with begin­
ner's documentat ion.  However, Ohio 
Scient if ic does offer deta i led 
documentation on the computer 
which is meaningful for experts, 
inc lud ing a Howard Sams produced 
ha rdware service manual  that in ­
c l udes deta i led b lock d iagrams,  
schematics, parts placement d ia­
g rams and parts l ists. Ohio Scientif ic 
is now also offering fu l ly  
documented Sou rce Code in  
machine readable form for OS-650, 
the Chal lenger 8P's operating 
system al lowing exper imenters and 
industr ia l  users to customize the 
system to thei r specif ic appl ications. 

What's N ext? 
Ohio Scientif ic is working on a 
speech recognizer to complement 
the UTI  system ,  with a seve ral hun­
d red word vocabulary. The company 
is  also deve loping an 8 megabyte 
low-cost, add-on hard d isk  for use in  
conj unction w i th  natural language 
parsing to further advance the state­
of-the-art in smal l  computers. The 
modu lar  bus a rch itectu re of the C8P 
assu res system owners of be ing 
ab le to make use of these new 
developments as they become 
avai lab le just as the owner of a 1 976 
vi ntage Chal lenger can d i rectly plug 
in  voice output , the UTI and other 
cu rrent state-of-the-art OSI 
p roducts. 

The C8P DF with dual 8" f loppies , 
BASIC and two operat ing systems 
costs about $3000, on ly s l ight ly 
more than you would pay for a dual  
m i n i-f loppy equipped personal com­
puter with only a f raction of the 
capab i l i t ies of  the C8P. 

For more information and the 
name of the dealer nearest you, 
call 1 ·800·321·6850 toll free. 

IIII IIIEIITIFII 
1 3 3 3  S O UTH C H I LL I C O T H E  ROAD 
AURORA, OH 44202 • (21 6) 831 -5600 

Circle 1 55 on inquiry card. 



Photo 5: A communicator for the verbally impaired. The 
Phonic Mirror HandiVoice HC-110 is a battery-operated speech 
synthesizer controlled by a microprocessor. The user can select 
from its 500 word/phrase vocabulary by touching the keypad. 

Photo 6: The Phonic Mirror HandiVoice HC-120 is an ad­
vanced version of the voice synthesizer shown in photo 5. It has 
a 1000 word/phrase vocabulary selected by entering a 3-digit 
numeric code. Paralyzed users can operate the unit through the 
use of a paddle switch and a scroll mode. 

Photo 7: Talking typewriters for use by the verbally impaired. 
The units, which use phonemes, have a virtually unlimited 
vocabulary. 
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Listing 2: A driver program in BASIC which accesses the vo­
cabulary as stored by the program shown in listing 1. The end of 
a word is detected by the starting address of the adjacent word 
in the table. 

1 0 0  SPEECH OUTPUT SUBROUTINE IN 8ASIC . 
1 1 0  

' PHONEMES ARE SELECTED FROM T H E  WORD 

1 2 0  
' POINTED T O  8Y WNZ 

130 
' 

1 4 0  X = l O O O H + 2 x WNX 

150 Y = F'EEf, ( X )  + 256 x F'Ea� C X + l )  

1 6 0  Z = PEEK C X + 2 )  + 2 5 6  x P E E K C X + 3 )  

1 7 0  F O R  X = Y TO Z - 1  

! f l O  O U T  S P E EC H , PEEf: ( X l  : NEXTX 

190 RETURN 

CALCULATE LOOK-UP ADDRESS 

LOOK-UP WORD START 

LOOK-UP N E X T  WORD START 

S E T  UP LOOP ITERATIONS 

OUTPUT A .PHONEME 

EXIT 

number of words in the vocabulary and the number of 
bits in a phoneme-command word. For example, a vo­
cabulary of 100 words using a 6- to 8-bit command word 
to represent each phoneme will require 600 bytes of stor­
age . A 1000-word vocabulary will require 6000 bytes of 
storage . A 12-bit command word will require 900 to 1200 
bytes for a 100-word vocabulary and 9000 to 12,000 
bytes for a 1000-word vocabulary (depending on the 
packing techniques) .  

When using a phoneme synthesizer with a 6-bit com­
mand word and a high-level computer language that 
allows literal strings to be assigned to a variable, vocabu­
lary storage can be embedded within the program state­
ments by using ASCII strings. This is because a 6-bit 
command word has only sixty-four possible commands, 
where there are at least 64 printable ASCii characters. A 
word or phrase is assigned to a string variable immediate­
ly before being sent to a speech-output routine. This 
routine pulls characters out of the string variable one at a 
time and sends them to the synthesizer. This technique is 
suitable for small vocabulary requirements. With large 
vocabularies, there tends to be word duplication because 
the storage unit is a sentence or phrase. 

A technique better suited for handling large word bases 
is the assignment of the phoneme string for a single word 
to a subscripted string variable . This avoids the word 
duplication experienced by the previous technique and 
saves memory (provided that the language stores char­
acter strings with no wasted space) .  To generate a sen­
tence using this technique, a sequence of variable sub­
script numbers is passed to a routine which calls up the 
indicated variables. Phoneme strings are then removed 
from the variable and sent to the synthesizer. 
. For permanent vocabularies stored -in ROM (read-only 

memory) or loaded into programmable memory from a 
disk file, a word-address look-up scheme works well . 
This is done by generating a table of words stored se­
quentially in a portion of the memory. You then produce 
a look-up table whose entries point to a word in the 
word-storage table. The number of the look-up-table en­
try corresponds to the number assigned to the word (eg: 
the fifth entry in the look-up table will point to the fifth 
word in the word table) .  These tables can be generated 
easily (see listing 1) .  Sentences are called out in the same 
fashion as the previous scheme. 

The assembler scheme works well with any size pho­
neme-command word, since it does not care how many 
bits are used to represent a phoneme. However, the 
driver program must know whether to pull 1, 1 1Jz ,  or 2 
bytes per phoneme. Listing 2 shows a driver program in 
BASIC to access the vocabulary in listing 1. Note that the 



end of a word is detected by the starting address of the 
adjacent word in the table. 

Applications 
In the field of computer technology alone, there is 

tremendous potential for the use of speech output. 
Through voice synthesis, applications can expand into 
areas formerly closed. These are areas where a person 
must interact with a computer, but where visual output is 
inappropriate, unavailable, or ineffective. 

Currently, a blind person who wishes to use a com­
puter must rely on a sighted person to relay information 
from a video display or printer. To eliminate this depen­
dency, a terminal for the blind can be built to incorporate 
voice synthesis. Several such terminals are beginning to 
appear on the market. 

Another situation where speech output is desirable is a 
warehousing/dispatching system. It is not often cost­
effective to place terminals around a large warehouse to 
list pending tasks. A better method is speech output from 
a computer connected to a radio link, which dispatches a 
worker carrying a pocket receiver I transmitter. Similar 
systems are in use or being developed today. 

Another area where computers are presently ineffec­
tive is in interfacing with the nonreading population. 
Such is the case when the users are preschool children or 
nonreading adults. They are the prime candidates for us­
ing CAl (computer-aided instruction) as a supplement to 
their education. Applications such as computerized test­
ing and evaluation of children would invite advance­
ments in the educational field if a speech-output channel 
was used. 

Synthetic speech applications are not limited to merely 
the computer peripherals mentioned. When used with a 
small, dedicated microcomputer or digital controller, a 
stand-alone device can be produced. Such is the case with 
a reading machine for the blind. 

A second type of stand-alone speech system is a com­
municator for the verbally impaired. A battery-operated 
microcomputer system and a speech synthesizer can pro­
vide a voice for individuals stricken with neurological or 
physical disorders which impair the human speech me­
chanism (see photos 5 and 6) .  

Other applications for voice synthesis are in the area of 
entertainment electronics. Talking card games, chess 
games, and video games are beginning to use voice syn­
thesis . Many of these applications are made possible by 
LSI (large-scale integration) circuits such as the Votrax 
SCOl single-chip voice synthesizer. 

The interface of man-to-machine will provide a chal­
lenge for the 1980s. Speech synthesis will play an impor­
tant role in the future of computer technology. • 

Editor's Note: One of the first voice-synthesis products for 
consumers was Texas Instruments Speak & Spell, which uses 
a ten-stage lattice filter to simulate the human vocal tract. In 
the fall of 1980, as part of the continuing trend toward in­
tegrating voice synthesis into everyday products, MB Elec­
tronics (a subsidiary of Milton-Bradley) introduced an elec­
tronic game called "Milton . "  The game is controlled by a 
Texas Instruments TMS-1000-series 4-bit microproc-essor and 
utilizes a custom voice-synthesis integrated cil - ·  .;t designed 
by MB engineers . . . . SM 

· 

The time has come for computers 
to talk and listen 

Introducing COGNIVOX series VIO, 
the affordable voice 1/0 peripherals 

If you have a 

PET - TRS-80 - APPLE D 
AIM-65· - SORCERER 

or any Z-80 CPU based system with at least 1 6K of RAM, COG N I VOX wil l  
add a whole new dimension to your computer. 

Imagine being a ble to use your voice for entry of commands and data 
and then listen to the computer talk back to you' This exciti ng possibil ity 
has now become a reality at a very affordable price. 

COGNIVOX. series VIO, i s  a family of voice input and output peripherals 
especially designed for personal computers that are easy to use and have 
excellent software support. You need only plug in COG N I VOX, load one of 
the programs provided and you wil l  be able to have a voice encounter with 
your computer' 

COGNIVOX can be trained to recognize words or short phrases from a 
vocabulary of up to 32 entries of your choice, with an accuracy of up to 
98%. The voice response vocabulary can also have up to 32 entries 
chosen by the user. COGNIVOX requires that your computer has at least 
1 6K of RAM. I f  it has less memory or  i f  you are only i nterested in 
recognition. ask us about our SR-1 00 series of voice input peripherals. 

COGNIVOX comes complete with microphone. power supply, (as 
required), built- in amplif ier/speaker and extensive user manual .  What 
makes COGNIVOX truly unique, though. is the software that comes with it  
on cassette. Some of the programs included are: D I ALOG, a program that 
lets you conduct a dialog with your computer (or translate from one 
language to the other); VDUMP, a vocal memory dump that reads the 
memory contents out loud; VOTH, a voice operated talking board game 
and VOICETRAP. a voice operated video game. 

Adding voice I / 0  to your own programs can be done very easi ly too. Al l  
that is needed to have your computer recognize a word or say a word is a 
single USR statement in BASIC. No machine language programming is 
necessary. 

With all these features. you'd expect COG N IVOX to cost a smal l  fortune 
(after all, even talking chess games sell for over $300). yet it only costs 
$149 (add $4.50 for shipping in the U.S . .  1 0% of order overseas. CA res. 
add 6% tax). This low price has been made possible by innovative 
hardware and a technological breakthrough i n  recognition algorithm 
design that uses powerful non-l inear pattern matching techniques and 
adaptive learning. 

COGNIVOX is simply the most fun,  most exotic peripheral you can buy 
for your computer. Write or  call  (805) 685-1 854 for more i r .  .·n 1tion. 
giving us the make and model of your computer. Or  better yet. order a 
COG N I VOX today and bring your computer to l i te.  

VOICETEK Dept B, P.O. Box 388 
Goleta, CA 931 1 6  
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Circle 1 21 on inquiry card. 

REMOTE I / 0  

C o n t ro l  AND m o n itor  r e m o t e  d e v i c e s  
R e a l  t i m e  c l o c k / c a l e n d a r  i n c l u d e d  

• An AC carr ier communications I/0 inter face for the APPLE I I *  

compu ter . Output communicat ions ope rate u p  t o  2 5 6  B S R  System 

X-1 0 *  control mod u les . Input communications come from the X-10 

command consol e ,  and tempe rature and secu r ity input modu les , 

soon to be available from Intelligent Control Systems , Inc . 

• Software routines are provided to handle the AC I/0, to s e t ,  

read , and d isplay the r e a l  time clock , a n d  a background schedule 

control program. 4 selectable inte r rupt r a te s  a l low mach ine 

language programs to run s imultaneously with other p r og r ams . 

• Real time clock provides sec , min , hou r ,  date , day of week , rna, 
and year . Rechargable battery runs clock when APPLE is off . 

* Trademark s-APPLE I I : Apple Compu ter Inc . , System X-lO : BSR Ltd . 

SEE YOUR APPLE DEALER FOR A DEMONSTRATION . • •  $ 1 8 5  sugg . r e t a i l  

I n t e l l i g e n t  C o n t r o l  S y s t e m s ,  I n c .  
P O  BOX 1 4 5 7 leMPLS , MN 5 5 4 1 4• ( 6 1 2 ) 6 9 9 - 4 3 4 2  

M I C R O STAT 
N OW AVAILABLE FOR C P/ M *  

MICROSTAT, the most powerful statistics package available 
for microcomputers, is completely file-oriented with a power­
ful Data Management Subsystem (OMS) that allows you to 
edit, delete, augment, sort, rank-order, lag and transform ( 1 1  
transformations, including linear, exponential and log) existing 
data into new data. After a file is created with O MS. Microstat 
provides statistical analysis in the following general areas: 
Descriptive Statistics (mean, sample, and population S.D .• 

variance, etc.), Frequency Distributions (grouped or individ­
ual), Hypothesis Testing (mean or proportion), Correlation and 
Regression Analysis (with support statistics), Non-parametric 
Tests (Kolmogorov-Smirnov, Wilcoxon, etc.), Probability Dis­
tributions (8 of them), Crosstabs and Chi-square, AN OVA (one 
and two way), Factorials, Combinations and Permutations, plus 
other 'unique and useful features. 

MICROSTAT requires 48K, Microsoft Basic·80 with CP/M 
and is sent on a single·density 8" Disk. It is also available on 
5" diskettes for North Star DOS and Basic (32K and two 
drives recommended), specify which when ordering. The 
price for Microstat is $250.00. The user's manual is $ 1 5.00 
and includes sample data and printouts. We have other 
business and educational software, call or write: • ECOSOFT 

· . 
P . O .  Box 6 8602 

I ndianapolis, IN 46268 

(31 7) 2 83-8883 

* CP I M is a registered trade mark of Digital Research. 
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Technical Forum 

Nonlinearities in 
Illumination 

Christopher Terry, 324 E 35th St, New York NY 10016 

I certainly do not wish to be hastily critical of an 
excellently documented and very interesting project . 
However, my points may help constructors to carry their 
experiments with computer-controlled light dimmers a 
bit further and to avoid disappointment with the results. 

The dimmer, as described in John Gibson's "A Com­
puter-Controlled Light Dimmer" (January 1980 BYTE, 
page 56), will certainly fade a lamp from blackout to full 
brightness or vice versa . However, it is important to 
realize that a smooth, steady fade cannot be obtained by 
incrementing the delay count in equal steps throughout 
the fade time. Linear change of this kind is an analog of 
the steady motion of a dimmer slide, whose scale is nor­
mally calibrated from 0 to 10 in equal divisions. On the 
other hand, the response characteristics of the digital 
dimmer, of incandescent lamps, and of the eye itself, are 
all highly nonlinear. 

Figure 1 shows the curve of light output (expressed as a 
percentage of maximum light output in lumens) versus 
voltage applied to a lamp (expressed as a percentage of 
the rated, normal operating voltage) .  Data for this curve 
was taken from the Sylvania GTE Lighting Handbook 
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PE R C E N T  OF RATED L A M P  VOLTA G E  

Figure 1 :  The nonlinear response of light output versus the 
voltage applied to an incandescent lamp. Although the curve is 
almost linear above the 60 % illumination point, an incandes­
cent bulb can require as much as 40 % of rated voltage to il­
luminate at all. Note that driving lamps with higher-than-rated 
voltage will reduce life drastically. 



One · stop 
Shopping. 

New CPU Card 
Completes the 
Package. 
Now Tarbell offers a Z-80 S- 100 CPU/10 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 Shopping Sewice 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 
MP/M is a trademark of Digital Research. 
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designed to make it easier to implement inulti-user 
operating systems, such as M P/MTM 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. 

ln
.
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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and is valid for most incandescent lamps. The most linear 
part of the curve is above the 60 % illumination point. 
The nonlinearity is even more apparent in figure 2, which 
shows a standard calibration curve for theatrical SCR 
(silicon-controlled rectifier) dimmers controlling 120 V 
lamps from a 120 V RMS (root mean square) supply. The 
percentage of light output is also shown on the voltage 
axis. Note that 70 V RMS must be applied before the 
brightness reaches 10 %,  and that raising the voltage from 
80 V to 109 V increases the brightness from 25 % to 75 % .  

Figure 3 shows the predicted RMS voltage applied to 
the load for trigger-delay angles from 0° to 179° ,  and also 
the percentage of light output corresponding to the ap­
plied voltage. The angle versus volts curve was derived 
from the formula given in the SCR Handbook for triacs 
and back-to-hack SCRs. The formula is: 

VLOAD(RMS! = Ji1r (7r -a + 0.5(sin 2a) )0'5 

where a (the firing angle) is in radians (not degrees), and 
EP is the peak value of the supply. 

Evaluating this equation with a BASIC program gave 
excellent experimental results. Using a 46 JJ.S clock to 
drive the counter, computed values agree quite closely 
with this curve. (The true time for 1 o per pulse is 
83331180 = 46.294 JJ.S, but the 46 JJ.S clock is easily derived 
from a 1 MHz system clock and is only 1° off at 160° . )  

The human eye's response, too, is very nonlinear. 
When the area lit by a controlled lamp is surrounded by 
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constant illumination at 20 % of the maximum brightness 
of the controlled lamp, the apparent brightness of the 
controlled lamp follows a Munsell curve somewhat 
similar to the Munsell curve relating the apparent 
loudness of a sound to its frequency and power. 

Because of these effects, theatrical dimmers, which 
receive a linear control voltage from the slide poten­
tiometer, contain internal curve-generating circuits that 
cause the dimmer output to follow either the linear light 
curve of figure 2, or more usually the square law curve. 
The manner in which these curves relate linear dimmer 
motion to apparent light output is shown in figure 4-it is 
evident that the square law curve provides the most 
linear relationship, at least for the theatrical stage. 

The eye is most sensitive in the region from 25 % to 
85 % of maximum light output.  In this range, a sudden 
jump of 1 V produced by a delay count change is percep­
tible, and jumps of 1 .5  V to 2 V are quite obnoxious dur-
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Figure 2: Calibration curve for theatrical lamp dimmers. The 
control voltage is interpreted by the dimmer to produce a linear­
seeming response. Note that the voltage actually applied to the 
lamp is not linear, but is related to the response of the lamp to 
voltage and the response of the human eye to light. 
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The SSS FORTRAN compiler is fast, efficient, and complete (ful l  1 966 ANSI 

standard with extensions). The RATFOR compiler compiles into FORTRAN allowing 
the user to write structured code while retaining the benefits of FORTRAN. 
Together they form an incredible teamt 

SSS FORTRAN Specifics 
SSS FORTRAN makes ful l  FORTRAN IV available to microcomputers. SSS 

FORTRAN meets and exceeds the ANSI 1 966 FORTRAN standard. The compiler 
supports many advanced features not found in less complete implementations. 
including complex arithmetic, character variables, and functions. SSS FORTRAN 
will compile up to 600 lines per minutet Recursive subroutines with static 
variables are supported ROMable " .COM" files may be generated 

FEATURES 
Code generation: ROMable " .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 
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ments may end with a '  ; ' .  
Controls: Map, List, and Symbol table output options 
1/0: Read, Write, Append, Rewind. Close, Delete, Rename. Search, 

sequencia! and Random 1/0 on disk files. Supports all CP/M 
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Errors: Over 200 distinct compiler error messages, precision and 
i l legal instruction warnings during execution. 

Interrupts: FORTRAN programs may be interrupted at any time; the stack 
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SSS RATFOR 

RAT FOR 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. ZBO only. 
SSS FORTRAN with RATFOR $325.00 
SSS FORTRAN alone $250.00 
RATFOR alone $1 00.00 
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ing a long fade (eg: 20 seconds or more). To obtain a 
smooth fade, it is necessary that the linear timing pulses 
are translated to delay counts that will generate the 
square law curve. Also, since sudden changes are in­
evitable with a digital dimmer, it is desirable that the 
magnitude of each incremental change is small, especially 
during a long fade. This implies increasing the number of 
steps so that smaller, more frequent voltage jumps will 
better approach the continuous change of an analog dim­
mer. So far, I have obtained the best results by using an 
8-bit delay counter, which is not started until after a 
delay of 20° (920 p.s) ;  the range from 20° to 160° is then 
divided into 256 steps. The actual value loaded into the 
counter is obtained from a software table that converts 
linear increments to values that follow the square law. 

0�---L--�L---�---L--�L---�---L--�L_� 0 20 40 60 80 100 120 140 160 180 

I have some cautionary notes to add, based on my own 
experiments . Triacs are much more persnickety and dif­
ficult to control than a pair of back-to-back SCRs with a 
bridge to steer the trigger pulse. Unless great care is taken 
in the design of the dv!dt and di!dt damping networks, 
triacs generate a much larger amount of RFI (radio fre­
quency interference), are more subject to "pulling, " are li­
able to be unpredictable and have infuriating interaction 
between channels on the same AC power phase . I have 
some doubt as to whether the simple RC (resistor/capaci­
tor) damping networks shown by John Gibson in his fig­
ure 9 will support multiple channels, all changing at dif­
ferent rates in different directions, without interaction. A 
damped inductive filter is recommended by General Elec-

TRIGGER DELAY ANGLE ( DE G R EES)  

Figure 3:  Effect of trigger-delay angle on the RMS voltage ap­
plied to the load of a thyristor-type dimmer. Plotted along with 
the percent of light output expected from an incandescent lamp, 
this curve is valuable for computer-controlled dimmer applica­
tions. This curve is based on calculations made with a 46 p.s 
clock, which may be developed from a 1 MHz system clock. 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

T80·FS1 Flight Simulator 
SubLOGIC's T80-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 
T80-FS1 a marvel of modern technology. 
You'll simply call it fantastic! 
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• 3 frame-per-second flicker free 

animation 
• Maximum transfer keyboard input 
• Constant feedback cassette loader 

Hardware Requirements: 
• Radio Shack TRS-80, Level 1 or 2 
• 16K memory 
• Nothing else! 

See your dealer or order direct. For 
direct order, include $1 .25 and specify 
U PS or first class mail. I llinois residents 
add 5% sales tax. Visa and Mastercard 
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How to develQP 
a silver tongue, a golden touch 
and a mind like a steel trap. 
If you want to lead others, it's essen­
tial to see things they miss . . .  to know 
how to communicate your broader 
vision . . .  and to tell your insights with 
a conviction that's inspiring. 

Business Week helps give you that 
silver-tongued readiness of expression 
that's so critical in leading other peo­
ple. Simply by making you remarkably 
well informed about business. 

Gain years of busi ness wisdom 
with just an hour or two of reading 
each weeki 

Every issue of Business Week con­
tains dozens of articles - most quite 
short - that analyze every happening 
of note in  the business community. 

What you've been missing . . .  
Here are some typical articles 
from recent issues: 
The new Arab weapon Their 
growing banking system could soon 
give the Arabs control over the 
economies and politics of the West. 

Juries out? Critics claim some 
business suits are too complex for 
civil juries. A new ruling agrees. 
Computer bottleneck With 
software development lagging, the 
computer industry could lose much 
of its momentum. A lack of pro­
grammers doesn't help. 

Cleaning up the image Even 
when liability is not an issue, some 
companies are clearing waste sites 
just to avoid bad press. 
Exotic tax shelters From wind 
turbines to wood chips, new energy 
projects are enticing investors. 

Each week you'll discover who's 
merging with whom. What's selling 
where. Why prices are soaring or 
plunging in all sorts of places . . .  

Who's delighting stockholders. 
Who's infuriating employees. 
Who are leaping to power (or 
losing their jobs} in companies, 
unions and governments all 
over the world. 

Watch the dramas and 
traumas behind the profit 
and loss statements. 

Each week you'll read about bright 
ideas that bombed - and unimagina-
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tive managers who saw their profits 
dwindle to nothing. 

(Good lessons in how not to succeed. )  
You 'l l  also read about executives 

who turned their companies around ­
through innovation . . .  diversification . . .  
centralization . . .  or other careful 
strategies. 

Their talent for success will inspire 
you to perfect your own golden touch . . .  

Take the measure of the cu rrent 
business climate (and see what's in 
it for you). 

Business Week analyzes all the 
quirks of the current economy . . .  re­
veals the health secrets of corporate 
"cash cows" . . .  points out new markets 

be surprised if your mind grows 
so sharp and quick that it closes 
l ike a steel trap around every new 
business opportunity! 

Enroll as a subscriber now 
Just fi l l out and return the coupon 

below or the card opposite. We' l l  start 
Business Week coming your way at 
the basic subscription rate of only 69¢ 
per copy instead of the $1 .75 cover 
price. 

If you're at all disappointed, you may 
write "cancel" on our bill and return it 
to us with no further obligation. 

So act now. 

that are mushrooming all over the � With input l ike this fed you e· 
world . . .  � 8 <Nery week, don't s .,s\f\es1its\ steP 

ecJ.S'f. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • { YES, start my subsCilpti.on ·. . I : commg. 

• 

Mall to: 

Send 29 issues of Business Week at 
the basic subscription rate of $19.95. 
This saves me $30.80 off the $1.75 
cover price. 
If I'm at all d isappointed, I'll write 
"cancel" on your bill and return it to 
you with no further obligation. 

D Payment enclosed o Bill me 
Guarantee: If Business Week ever fails to meet 
your needs, you may cancel at any time and 
receive a refund for any issues not yet mailed. 

--
Ad-d-re-ss_t_o_m-ai-1.

----------------- • 
(this is my 0 home 0 business address) 

City 

State/Zip 

For faster service, call Toll-Free (BOO) 523-7601 
In Pennsylvania call (BOO) 662-51BO 

• BusinessWeek : Circulation Department • 
• 1221 Ave. of the Americas, 40th Floor 

O-N703_0 8 te • 
• New York, N.Y. 10020 Y • 
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Figure 4: Theatrical dimmer setting versus apparent light out­
put. Internal curve-generating circuitry of most theatrical dim­
mers follows either the linear light curve or the square law 
curve, as shown. 

tric, and I have found this type more effective in reducing 
RFI and interaction between channels. (See figure 5 . )  

Also, triacs seem to  be  more vulnerable to  spike 
overloads than SCRs. This becomes important when you 
realize that applying full voltage to a cold lamp filament, 
which has a very low resistance, causes an inrush current 
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HP·85 . . .  PLUS HP SOFTWARE. 

• Basic Stalistics and 
Data Manipulation Pac 

•Math Pac 
•Circuit Analysis Pac 
•Games Pac 

•BASIC Training Pac 
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•Linear Programming Pac 
•Regression Analysys Pac 
•Text Editing Pac •Waveform Analysis Pac 

•Visicalc Plus 

-
HP Flexible Disc Drives 

• HP82900 Series 
• HP9 895A Fh:. H EWLETT · 

DATA BASE MANAGER �� PACKARD 

FARNSWORTH 
COMPUTER CENTER 
1 891 N. FARNSWORTH AVE. 
(At the East-West Tollway) 
AURORA, IL. (31 2) 851-3888 

Weekdays 1 0-8; Sat. 1 0-5 
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Figure 5: A damped inductive filter for triac dimmers. By 
removing RFI with an effective filter arrangement, interaction 
between dimmers can be reduced. This is especially important 
when multiple channels are used to control lamps at differing 
rates and in different directions. 

spike that may peak at three to six times the normal full­
brightness operating current of the lamp. While low­
wattage lamps warm quickly, the thermal inertia of 
lamps rated at 200 W or more may allow the spike to be 
several milliseconds in duration and cause damage to the 
triac . Triacs are particularly vulnerable to such spikes, 
and I make it a rule never to load a triac to more than half 
its rated maximum current in applications where full 
voltage could be applied to a cold filament. 

Theatrical dimmers reduce inrush problems by keeping 
filaments warm with a blackout voltage of 12.5 V RMS. 
You may find that this results in a perceptible filament 
glow. If you reduce the blackout voltage to 6 V ,  you will 
kill the glow while still keeping the filaments warm 
enough to avoid inrush problems. 

Finally, I suggest that readers interested in precise light 
level control and color mixing should consult the follow­
ing books : 

• The SCR Manual, 4th Edition. General Electric Co, 
1967 or later. This is the basic bible on proportional con­
trol and SCR/Triac circuit design. 
• Sylvania GTE Lighting Handbook. Sylvania Co, any 
recent edition. This is a handy reference book on In­
candescent lamps, fixtures, and space lighting principles. 
• CORTLI (Computer Output of Real Time Lighting In­
formation), The Mimi Garrard Dance Company, Soho 
Loft Theatre, 155 Wooster St, New York NY 10012, 
1978. (The cost is $10. )  This describes a complete lighting 
system using digital dimmers under the control of an 
8080-based microcomputer: about fifty pages on how it 
came to be, over one hundred pages of detailed technical 
information, including detailed schematics and software 
listings in 8080 assembly language, and some operating 
information. It's very readable, and you get a tremen­
dous amount of both solid information and speculation 
about future possibilities; likewise, it's an excellent source 
book for the money. The system works really well, too! I 
have seen it in action a number of times. • 

Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 
communication among readers of BYTE. We ask that all cor­
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 
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.018ml .14 . 12 .09 74LS22 .34 74LS181 2.20 51 510 5.1K 51K 51 0K 5. \ M  .0047mf .07 .06 .04 LM565N 1 .25 
4018 .95 

.022mf .14 . 12 .09 74LS26 .32 74LS190 1.15 56 560 5.6K 56K 560K 5.6M .Oiml .07 .06 .04 LM566M 1.65 
4019 .55 

.027mf . 14 .12 .09 74LS27 .35 74LS191 1 . 1 5  62 620 6.2K 62K 620K .022ml .10 .08 .06 LM567M 1 .25 
4020 1 . 10 

.033mf . 14 . 12 .09 74LS28 .39 7ALS192 1.15 sa 680 6.8K saK saOK .033mt .10 .08 .06 LM709N .29 
4021 1 . 10 

.039ml .1 5  .13 . 10 74LS30 .30, 74LS193 1.15 75 750 7.5K 75K 750K .047mf . 1 1  .09 .07 LM710N . 75 
4022 .75 

.047mf .15 . 13 . 10 74LS32 .38 74LS194 1.15 82 820 8.2K 82K 820K . lmf . 14 . 12 . 10 LM711N .39 
4023 .35 

.056mf . 16 .13 . 10 7ALS37 .38 7ALS195 1.15 91 910 9. 1 K  9 1 K  910K 4024 . 85 

.068ml . 17 . 14 . 1 1  74LS38 .38 74LS196 .89 LM74 1 M  .35 4025 .35 

.082mt . 17 .14 . 1 1  74LS40 .38 74LS197 .89 SOLID DIPPED TANTALUM 
LM747N .79 4026 1 .45 

74LS221 .90 MINIMUM ORDER PER TYPE: 5 pes - LM1456M .55 4027 .50 . 1m! . 18 . 15 . 12 74LS42 .70 LMJ900N .69 
.12m! .20 . 1 7  . 14 74LS47 .95 74LS240 .99 any qty 5 pack @ $.25 CAPACITORS 20% 4028 .75 

.15m! .22 . 18 . 15 74LS48 1 .15 74LS241 .99 Value Volts 1 +  25 + 1 00 +  LM4136N 1 .25 4029 1. 15 

. 18m! .24 .20 . 16 74LS51 .30 74LS242 .99 MINIMUM ORDER PER TYPE: 100 pes . 1m! 35• .35 .30 .26 
4030 .50 

7ALS243 .99 4034 2.55 .22m! .26 .22 . 1 7  74LSS4 ,30 
74LS244 .99 Pries Per 100 Pk: .15m! 35• .35 .30 .26 74 TTL 4035 .99 .27m! .30 .25 .20 74LS55 .30 .22m! 25• .35 .30 .26 

.33m! .33 .28 .23 74LS73 .<5 74LS245 2.50 QTY 'I• Wl Yt WT .33m! 35• .35 .30 .26 Part If Price 4040 1 . 1 5  

.39m! .37 .31 .25 74LS74 .45 74LS251 1 .29 100 up $1.70 $1 .60 .47ml 35• .35 .30 .26 
4041 1 .15 

.47ml .40 .34 .30 74LS75 .59 74LS253 .99 1 ,000 up 1.50 1.60 .66ml 35• .35 .30 .26 
7406 .29 4042 1 .05 

74LS76 .50 74LS255 .89 5,000 up 1.30 1.40 1ml 35• .35 .30 .26 
7407 .29 4043 .95 

74LS83 .55 74LS257 .90 10,000 up 1 .10 1.20 1.5mf 35• .45 .39 .33 
7416 .29 4044 .95 

74LS85 1 .20 74LS258 .90 
2.2ml 35• .45 .39 .33 

7417 .29 4046 1 . 1 5  

SOCKETS 74LSB6 .45 74LS259 2.95 
3.3ml 35• .50 .42 .36 

7423 .29 4047 1 .35 

74LS90 .69 74LS260 .69 
4.7mf 25• .50 ·" .36 

7425 .29 4048 .99 
74LS261 2.49 TRANSISTORS 7445 .79 4049 .50 LOW·PROFILE SOLDER TIN 74LS92 .75 
74LS266 .59 ZENER 4.7mf 35• .65 .56 ... 7446 . 79 4050 .50 

Part If 1 +  25 + 100+ 74LS93 .75 
74LS273 1.65 2N2219A s .35 DIODES 

6.6ml 35• .65 .56 ... 7460 .25 4051 1 . 1 0  
SBLT . 15 . 1 1  .08 74LS95 .88 

74LS283 .99 2N2222A .25 10m! 25• .85 .72 .61 7470 .29 4052 1 . 10 S 14LT . 18 . 16 . 14 74LS107 .45 
74LS365 .75 2N2905A .30 '/a WT 10m! 35• 1.19 1 .00 ... 7480 .50 4053 .85 S16LT .21 . 18 . 16 74LS109 .45 
74LS366 .75 2N2907A .25 Part If Price 15m! 25• 1.30 1.09 .92 7469 1.75 4060 1 .39 

S16LT .26 .22 . 18 74LS112 .45 
74LS367 .75 2N2369A .25 1N5231B .20 

22m! 25• 1.30 1.09 .92 7494 .69 4066 .39 
S20LT .31 .26 .20 74LS 1 1 3  .<5 

74LS366 .75 2N3904 .20 1N52398 .20 
33m! 25• 1 .35 1 . 1 2  .95 7497 2.95 4068 .35 

S22LT .33 .28 .22 74LS I \ 4  .49 
74LS373 1 .75 2N3906 .20 1N52428 .20 

47ml 25• 1.55 1.29 1 .05 74100 .99 4069 .35 
524LT .35 .29 .24 74LS123 .98 

74LS374 1.75 PN2222A .19 1N52458 .20 
100m! 6• 2.95 2.48 2.08 74104 85 4070 .39 

526LT .41 .34 .28 74LS124 .99 
74LS375 .89 PN2907A .19 1N52488 .20 74105 .85 4071 .39 

S40LT .53 .47 .40 
74LS125 .70 

74LS377 1.75 1 N52508 .20 74116 1.65 4072 .39 
74LS126 .70 
74LS132 .90 74LS386 .55 

VOLTAGE 1N52528 .20 RECTIFIERS (1A) 74121 .35 4073 .39 
LOW-PROFILE GOLD 74LS390 1.75 1N5255B .20 74126 55 4075 .39 

Part If 1 +  25+ 100 + 74LS136 .45 
74LS393 1.75 REGULATORS 100 + 74141 69 4076 1 . 1 5  

74LS138 .75 
SBLG .30 .27 .24 74LS139 .75 61 LS95 1.35 

Part• Case Price 1 WT 1N4001 1211 .00 .07 74142 2.95 4077 .39 

S14LG .34 .31 .27 74LS145 1.25 81LS96 1.35 1N4733A .30 1 N4002 1211 .00 .07 74143 2.95 4076 .35 

S16LG .39 .35 .31 74LS147 2.45 81 LS97 1.35 78L05 T092 .45 1N4739A .30 1 N4003 12/1 .00 .07 74144 2.95 4081 :35 

S16LG .45 .40 .36 74LS148 1.45 81 LS98 1.35 78L12 T092 .45 1N4742A .30 1N4004 1211 .00 .07 74150 .99 4082 .35 

S20LG .50 .45 .40 74LS151 .70 
78L15 T092 .45 1N4744A .30 1 N4005 1011 .00 .08 74172 4.95 4093 .95 

S22LG .53 .48 .42 
79L05 T092 .65 

1N4746A .30 1 N4006 1011 .00 .08 74176 .79 •503 .85 
S24LG .59 .53 .47 

79l12 T092 .65 1 N4747A .30 1 N4007 1011.00 08 74177 .79 •508 2.95 

S28LG .67 .61 .54 CRYSTALS 79L15 T092 .65 
1 N4749A .30 

74179 1.49 4510 .89 
540LG .99 ... .75 IP•rtlf Include• tr.quenc:y In MHZ) 

7805P T0220 1.20 75180 .75 4511 .89 
7812P T0220 1 .20 4512 1.10 

WIRE-WRAP SOLDER TIN Part I Price 7815P T0220 1.20 MICROPROCESSORS & SUPPORT 4514 2.55 
7905P T0220 1.25 4515 2.55 

Part I 1 +  25 + 1 00 +  SY1 5.75 7912P T0220 · 1.25 EPROMS P•rtlf Price 4516 1.25 
SBWT .37 .33 .30 SYI .B-432 5.75 7915P T0220 1.25 2708 s 7.95 8228 5 50 ZSOA·PIO 12.95 

4518 1.25 BOBOA 5.95 8238 5 50 6BOO 1 3.95 S14WT .48 .43 .39 SY2 5.75 7605K T03 1.50 2716 + 5V 12.50 
8212 3.25 8251 7.50 sa tO 5.95 4519 .55 

S16WT .53 .48 .43 SY2.4576 5.75 7812K T03 1 .50 TMS2716 14.95 
6214 5 95 8255 6.95 sa21 7.50 4520 1.25 

S18WT .61 .55 .50 SY3.579 5.75 7815K T03 1.50 2732 39.95 8216 3.25 6257 17.95 saso 6.95 <526 1 .65 
S20WT .85 .77 .69 SY< •. 50 7905K T03 1.60 8224 3.95 Z80A 12.95 6502 1 1 .95 4527 1 .65 
S22WT .89 .80 . 72 SY5.066 •. 50 7912K T03 1.60 6226 3.25 Z60A·CTC 12.95 6522 10.95 4528 1.45 
S24WT .96 .86 .77 SY6 4.50 7915K T03 1.60 S28WT 1.22 1. 1 1  .99 SY6.144 •. 50 309H TOJ9 .95 
S40WT 1.75 1.57 1.40 SY8 •. 50 309K T03 1.25 

MIN  ORDER: $1 0.00 SH IPPING:  ADD $2.00 MASTERCARD AND SYIO •. 50 317P T0220 1.95 
WIRE·WRAP GOLD SY\2 •. 50 317K T03 2.95 GA RESIDENTS ADD 3% .SALES TAX VISA WELCOME Part I 1 +  25+ 100 + S¥14.31818 4.50 323K T03 5.50 

SBWG .54 .49 .44 
SY15 4.50 337P T0220 2.40 
SY18 4.50 337K T03 3.80 514WG . 77 .69 .62 SY18.432 •. 50 350K T03 5.75 MAIL  ORDERS: SOUTH E R N  SEM I C O N D UCTORS I N C  . S16WG .83 .75 .sa 

SI6WG 1 .00 .90 .81 BOX 986 
S20WG 1 .24 1. 1 1  .99 DIODES RAMS 
S22WG 1.35 1.22 1. 10 Switching 4116·200NS $3.99 LAWRENCEVILLE. GA. 30246 PHONE ORDERS: S24WG 1.40 1.26 1.13 
S28WG 1.78 1.60 1 .44 IN914 121$1 .00 2114L·200NS •. 50 

(404) 963-3699 S40WG 2.25 2.03 1.83 1N4148 121$1 .00 OEM AND INSTITUTIONAL INQU IR IES INVITED 
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NINE GAMES FOR 
PRE-SCHOOL CHILDREN 
by lltolgt l�nk 

16K . .  S-80 . . . . . .  $9.95 

KEYBOARD VIDEO PRINTER 
EXTENDER (KVP) 
by I.Jnco M�k�• 

D/16 . .  S-80 . . . . .  $19.95 
C/4 . . .  S-80 . . . . .  $14.95 

RPN CALCULATOR 
by RUIIII Stlr11ty 

C/16 . .  S-80 . . . . . . .  $9.95 

STBO-UC 
by Llnce Mk:kkla 

4/M . .  5·80 . . . . . . .  $24.95 

ST-BOD SMART TERMINAL 
by llnct Mlcklua 

C/16 . .  S-80 . . . . . . .  $49.95 
D/32 . .  S-80 . . . . . . .  $79.95 

STAO 
by Plul Van dtr E�k 

16/M . .  S-80 . . . . .  $24.95 

WARPATH 
by Ron Potkln 
C/16. S-80 . . . . . . .  $14.95 

MAGIC PAINTBRUSH 
, .. ,��, Ptk:urtkl 

D/32 /A ROM . . . . . .  $29.95 

THREE-D GRAPHICS 
Muk Pllen11kl 

0/48/A ROM . . . . . .  $29.95 

PORK BARREL 
Gwge 1'-nk 

C/16 /A . . . . . . . . .  $9.95 

AUTOMATED DISK 
DIRECTORY 
Ramwart 

C/[2]/32/S-80 . . . . . $19.95 

PATHWAYS THROUGH THE 
ROM 
Stftlldt PubkrtkHtl 

piUI $1 .  lhlpplng , . .  $19.95 

CCA-OM SCREEN MACHINE 
Plrunat Software Sottape Inc. 

C/S-80 . . . . . . . . . . . . . . .  $74.95 C/Apple . . . . . . . . . . .  $19.95 

C/Apple . . . . . . . . . . . . . .  $99.95 D/Apple . . . . . . . . . . .  $29.95 

DESK TOP PLANNER APPLE TALKER 

Plraonal Sottwart 
Sottlpe Inc. 

0/Apple . . . . . . . . . .  $99. 95 C/ Apple . . . . . . . . . . .  $15.95 

MONTY DUNGEON CAMPAIGN 
Plrunal Sottwart Synerglallc Sottwart 

C/S-80 . . . . . . . . . . .  $24.95 0/Apple . . . . . . . . . . .  $17.50 
C/Apple . . . . . . . . . .  $27.95 C/Apple . . . . . . . . . . .  $14.95 
D/S-80 . . . . . . . . . . .  $27. 95 WILDERNESS & DUNGEON 
D/Apple . . . . . . . . . .  $27.95 CAMPAIGN 
LEVEL Ill BASIC Synergistic Softwut 

Mlcroaott D/Apple . . . . . . . . . . .  $32.50 
C/5·80 . . . . . . . . . .  $49.95 WILDERNESS CAMPAIGN 
M uMATH Syn�rglallc Software 

Microsoft C/Apple . . . . . . . . . . .  $17.50 
D/S-80 . . . . . . . . . . .  $74.95 D/Apple . . . . . . . . . . .  $19.95 

EDITOR-ASSEMBLER ODYSSEY 
Mlcrouft Syn�rglaUc Softwart 

C/S-80 . . . . . . . . . . .  $29.95 D/Apple . . . . . . . . . . .  $29.95 

VISICALC T SHORT 
Plraonal Sottw111 Wtb l nttrnrtlontl 
0/Apple . . . . . . . . . .  $1 49.95 C/5·80 . . . . . . . . . .  $9.95 
0/Atarl . . . . . . . . . .  $199.95 ULTRA MON 

INTERLUDE 
lnttrpro 

Syntonic Softwnt 
C/S-80 . . . . . . . . . .  $24.95 

C/S-80 . . . . . . . . . .  $16.95 AMBUSH 
C/Ap�le . . . . . . . . . .  $16.95 Strategic Slmulat\ona 

DIS· 0 . . . . . . . . . .  $19.95 D/Apple . . . . . . . . . . .  $59.95 
0/Apple . . . . . . . . . .  $19.95 BASKETBALL 

SPECIAL DELIVERY EXTRACT 
Au• 

Quality Softwarw DtatrlbLttors 
C/AIIrl . . . . . . . . . . . .  $39.95 

0/5·80 . . . . . . . . . .  $125.00 MUSIC COMPOSER 
AU" 

FORTH I I  
C/Atarl. . . . . . . . . . . .  $59.95 

BLACKJACK SlftJpe tnc . 

D/Apple . . . . . . . . . . .  $49.95 AU" 

C/AIIrl . . . . . . . . . . . .  $14.95 

APPLE LISTENER HANGMAN IN BASIC 
Softlpe Inc. AU" 

C/Apple . . . . . . . . . . .  $19.95 C/Atarl. . . . . . . . . . . .  $14.95 

SUPER NOVA 
Big Frn Soltwlrt 

C/S-80 . . . . . . . . . .  $14.95 

GALAXY INVASION 
Big Flvt Softwert 

C/S-80 . . . . . . . . . .  $14.95 

HELLFIRE WARRIOR 
Automated Slmullt\ona 

D/S-80 . . . . . . . . . .  $29.95 
D/Apple . . . . . . . . . .  $29.95 
C/S-80 . . . . . . . . . .  $24.95 

STARFLEET ORION 
Automated Simulations 

C/S-80 . . . . . . . . . .  $19.95 
C/Apple . . . . . . . . . .  $19.95 
C/Pet. . . . . . . . . . .  $17.95 
D/S-80 . . . . . . . . . .  $24.95 
D/Apple . . . . . . . . . .  $24.95 

RESCUE AT RIGEL 
Automaltd Simulations 

D/S-80 . . . . . . . . . .  $24.95 
D/Apple . . . . . . . . . .  $24.95 
C/S-80 . . . . • . . . . .  $19.95 
C/Apple . . . . . • . . . .  $19.95 
C/Pet. . . . . . . . . . .  $19.95 

Automated Stmulll\ona 

D/5·80 . . . . . . . . . .  $24.95 
D/Apple . . . . . . . . . .  $24.95 
C/S-80 . . . . . . . . . .  $19.95 
C/Apple . . . . . . . . . .  $19.95 
C/Pet. . . . . . . . . . .  $19.95 

AOVENTURELANO 
Adnnture lnlttnatlonal 

C/5·80 . . . . . . . . . .  $14.95 
C/Apple . . . . . . . . . .  $14.95 

PIRATE'S COVE 
Advtn1ure lnttrnatlonal 

C/5·80 . . . . . . . . . .  $14.95 
C/Apple . . . . . . . . . .  $14.95 

MISSION IMPOSSIBLE 
Advtnturt lnltrnaHontl 

C/S-80 . . . . . . . . . .  $14.95 
C/Apple . . . . . . . . . .  $14.95 

MYSTERY FUN HOUSE 
Adventure lnterftltlonal 

C/S-80 . . . . . . . . . .  $14.95 
C/Apple . . . . . . . . . .  $14.95 

VIS I CALC PINBALL 
R1dlo Sheck Acorn Softwlfl 

0/5·80 . . . . . . . . . . . .  $95.00 C/5·80 . . . . . . . . . .  $14 

3 D GRAPHIC D/S-80 . . . . . . . . . .  $20 

Sobrm computing DUEL-N-DROIDS 
C/Atarl. , . . . . . . . . . .  $29.95 Acorn Sollwm 

H I -RES MYSTERY HOUSE 
015"80· ' . . . . . . .  ·520· 
C/S-80 . . . . . . . . . .  $14. 

On Line Sy111m1 

D/Apple . . . . . . . . . . .  $32.95 

HI -RES WIZARD & 
PRINCESS 
On Line Systems 

0/Apple . . . . . . . . . . .  $24. 95 

3 MILE ISLAND 
Mull Sot1w1n 

D/Apple . . . . . . . . . . .  $39.95 

BEST OF MUSE 
Mull SofiWifl 

D/Apple . . . . . . . . . . .  $39.95 

GLOBAL WAR 
Mull Soflw1r1 

C/Apple . . . . . . . . . . .  $17.95 
0/Apple . . . . . . . . . . .  $24.95 

SARGON II  
Hardan Sottwar1 

D/S-80 . . . . . . . . . . . .  $34. 95 
D/Apple . . . . . . • . . . .  $34.95 
C/S-80 . . . . . . . . . . . .  $29.95 
C/Apple . . . . . . . . . . .  $29.95 

AIR TRAFFIC CONTROLLER 
Senutlon•l Softw1r1 

C/S-80 . . . . . . . . . .  $9.95 
C/Apple . . . . . . . . . .  $9.95 

SUPER INVASION 
SenuUon11 Sottwert 

C/Apple . . . . . . . . . .  $19.95 

SPACE WAR/SUPER 
INVASION 
Stnutlon1l Soflw1r1 

0/Apple . . . . . . . . . .  $29.95 

DATA FACTORY 
Micro lib 

0/Apple . . . . . . . . . .  $100.00 

DOGFIGHT 
Mlcro l.Jb 
0/Apple . . . . . . . . . .  $29.95 

PIGSKIN 
Acorn Sottwlrl 

C/5·80 . . . . . . . . . .  S9.S 

SUPER SCRIPT 
Acorn Softw1r1 

D/S-80 . . . . . . . . . .  $29. 

MIDWAY CAMPAIGN 
Avelon HUI 

C/5·80 . . . . . . . . . .  $1 5. 
C/Apple . . . . .  . "  . . . .  $15 
C/Pet. . . . . . . . . . .  $15 

PLANET MINERS 
Avelon Hill 

C/S-80 . . . . . . . . . .  $15. 
C/Apple . . . . . . . . . .  $15 
C/Pet. . . . . . • . . . .  $15. 

CHESS 
At1rl 

C/Atarl. . . . . . . . . .  $39.! 

STAR RAIDERS 
Alar I 
C/ Atarl . . . . . . . . . .  $1 5.! 

SUPER BREAKOUT 
A tart 

C/Aterl . . . . . . . . . .  $39.! 

EDITOR ASSEMBLER 
Aterl 

C/Aterl. . . . . . . . . .  $15.! 

VIDEO EASEL 
Atarl 

C/Atarl. . . . . . . . . .  $39.! 

INVESTMENT PORTFOLIO 
Sm111 Sy111m1 Software 

C/S-80 . . . . . . . . .  ·.$49.! 

WALL STREET CHALLEN 
1m1g1 Computer Products 

C/Atarl . . . . . . . . . .  $14.! 

Circle 1 30 on inquiry card. 
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ATARI 800 
$849 .00 

ATARI 400 
$529 .00 

ATARI' JACC 1 6K RAM $149.00 

AXLON 32K RAM $259.00 

PRINTERS 
Microline-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $599.00 
Microline-82 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $769.00 
Epson MX-80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . $569.00 
Centronics 737 0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  $839.00 
Vista V300 0 0  0 0  0 0  0 0  0 0  0 0  • 0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0  • $1799.00 

HARDWARE ITEMS ONLY: 

TERMS: Prim and speclllcatlons are sublect to change HARDSIDE accepts VISA 
& MASTERCARD, Certified checks and Money Orden; Personal checks accepted 
(takes 3 weeks to clear) HAROSIDE pays all shipping charges (w�hln the 48 
states) on all PREPAID orders OVER $100.00.0n all orders under $100 a $2.50 
handling charge must be added. COD orders accepted (orders over $250 require 
25'1o depos�) there Is a $5.00 handling charge. UPS Blue Label, and Air Freight 
available at extra cost. 

'TRS-80, APPLE and ATARI are trademarks of Tandy, Apple Computer Co., 
and Warner Communication, respectively. 

Circle 131 on inquiry card. 

TRS-80* 
COLOR COMPUTER 

4K $359.00 

1 6K with extended 
BASIC $51 9.00 

TRS-80* 
MODEL I l l  

1 6K $929 .00 
32K ,wlth two drives $2299 .00 

D ISK-80 
• Disk Controller (up to 4 drives) 
• Data Separator 
• Incl. 1 6K of RAM 
• Provision for an addltlonai 1 6K RAM 
• TRS-BUS Connector for future expansion 
• ONLY $339.00 



Technical Forum 

Build a Null Modem 

Robert Haar, 1675 Thetford Rd, Towson M D  21204 

When connecting computers, terminals, and com­
munication equipment, it is sometimes useful to have a 
device tailed a null modem. To understand what a null 
modem is and why you might need one, it is first 
necessary to know what a modem does and what is 
meant by the term RS-232C serial interface. 

Modems 
You probably have some idea of what a modem does. 

It allows computers and terminals to communicate over 
phone lines. This is done by converting serial binary data 
(individual bits transmitted one bit at a time) into audible 
tones that can be sent over normal telephone lines. 
Another modem at the opposite end translates these tones 
back into a stream of bits, which is then regrouped into 
8-bit bytes. Figure 1 is a diagram of this setup. The most 
common type of modem is called Bell 103A compatible. 

RS-232C Serial Interface 
The term RS-232C refers to a standard that specifies 

the connection between a modem and either a computer 
or a terminal, covering the physical, electrical, and func­
tional aspects of that interface. We are most familiar with 
the physical side of this standard since it describes the 
ubiquitous 25-pin 0-shaped connector (the DB-25) that is 
used on most tenriinals and computer serial I/0 (in­
put! output) ports. The electrical aspects of the standard 
specify what kind of electrical signals can be applied to 
the pins of such a connection. The functional part says 
what the signals on each pin are -supposed to mean. 

The modems shown in figure 1 are called DCE (data­
communication equipment), while both the terminal and 
the computer are called DTE (data-terminal equipment). 
It makes no difference whether a unit is a terminal, a 
computer, or anything else-if it connects to a modem, it 
is DTE. One pin in the RS-232C connector is designated 
as a transmit-data line. This pin carries serial data from 
the DTE to the modem (DCE). Another pin is called re­
ceive-data, and its data goes in the other direction. It is 
important to note that the transmit/receive designation is 
always defined in reference to the DTE-to-DCE connec­
tion. 

Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 
communication among readers of BYTE. We ask that all cor­
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 
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Null Modems 
The name "null modem" suggests a black box that 

looks like a modem but doesn't do anything. To see why 
you would need an "empty" modem, suppose that the 
terminal and the computer shown in figure 1 are in the 
same room and you wish to connect them together. You 
might be able to physically connect them if you have a 
cable with a DB-25P plug (male connector) on the end 
and the other has a corresponding socket, the DB-255. 
But if both of them have been wired to connect to 
modems, you have a problem. Both will be sending infor­
mation on the same transmit-data pin and both will be 
expecting to receive data from the other on the same 
receive-data pin. This would be equivalent to the effect of 
talking to someone on the telephone while the telephone 
handset is upside down. It just won't work. 

The simplest variety of null modem cross-connects the 
transmit- and receive-data lines as well as connecting the 
ground pins, which are required to establish a voltage 
reference for the other signals .  In many instances, this is 
all you will need to allow the terminal and computer to 
talk to each other. In some cases, either the terminal or 
the computer requires other signals in addition to the 
data and ground lines. Table 1 lists the most commonly 
used pins in the RS-232C interface, along with their usual 
abbreviations and meanings. 

Pin Nu mber and 
Name 

1 (AA) 

2 (BA) 
3 (88) 
4 (CA) 

5 (CB) 

6 (CC) 

7 (AB) 

1 5  (DB) 

1 7  (DO) 

20 (CD) 

22 (CE) 

24 (DA) 

Fu nct ion 

FG (frame g round), protective g round 
connection. 

TO (transmit data), from DTE to DCE. 
AD ( receive data), DCE to DTE. 
ATS (request to send), the DTE asking 

permission to send to the DCE. 
CTS (clear to send), the DCE g ranting 

transmit permission. 
DSA (data set ready), indicates that the 

DCE is powered up. 
SG (signal ground), ground reference for 

the TO and A D  signals. 
TC (transmit clock), clock used to 

generate the serial transmitted data 
(DCE to DTE). 

AC (receive clock), clock for received 
data (DCE to DTE). 

DTA (data terminal ready), indicates that 
the DTE is powered up. 

AI  (r ing indicator), says that the incom­
ing phone l ine is ringing; used with 
modems with answer capability. 

XTC (external transmit clock). like TC but 
from the DTE to the DCE. 

Table 1:  Summary of RS-232C serial interface connections 
and their function. 
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Arm Yourself With Pascal/MY+® 
You know w h at a m o nster a d e ad l i n e  

c a n  be i f  y o u  h a v e  t o  face i t  w i t h o ut t h e  
proper  too ls .  A r m  y o u rs e l f  w ith  a n  
i nteg rated set of p r o g r a m s ,  des igned  
f rom the beg i n n i n g  for  p r o d uctio n  use ,  
a l l  tuned to  the  s i n g l e  goal  of  p r o d u c i n g  
r e l i a b l e  s oftware. Pascai/MT + is  a fu l l y  
i nteg rated p r o g r a m  p roduct ion  s y s t e m  
i n c l u d i n g  o u r  c o m p i ler ,  debugger,  d is­
assem b ler  and l i n ker. 

Used by many com pan ies ,  large  a n d  
s m a l l ,  Pasca i/MT + pro d u ces h i g h  q u a l i ty  
re l iab le  products i n  an  a m a z i n g l y  s h o rt 
a m ount of t i m e .  O u r  run-t i m e  l i b ra ry 
conta ins  a l l  the  t o o l s  needed t o  b eg i n  
program construct ion i m m ed i ate ly .  
Pascai/MT + p r o d u ces eff i c i ent ,  s m a l l  
nat ive m a c h i n e  code  d e m a n d e d  b y  
today's p roduct deve lopers .  A l l  o f  o u r  
l i brary rout ines a n d  featu res w o r k  
exactly the  s a m e  o n  1 6-b i t  s y s t e m s  a s  
they d o  o n  8 - b i t  s y s t e m s  s o  you  c a n  
i ncrease your  c a p a b i l i ty  w i t h o u t  re­
wr it i n g  any of y o u r  software.  Your  
product ion q u a l i ty p ro d u ct s  d e m an d  
p r o d u c t i o n  q u a l i t y  t o o l s .  O r d e r  
Pascai/MT + now,  ca l l  u s  today !  

t 1 Payment Terms: 

Pascai/MT + Featu res: 

An International Standard: 

Pascai/MT + conforms to the ISO Standard 
for Pascal, our  com petit ion doesn't even 
come c l ose' A report on the performance 
of Pascai/MT + on the Pascal va l i dation 
suite is i nc luded with each compi ler.  

Modular Program Compilation: 
The Pascai/MT + modu lar compi lat ion  
mechanism a l lows construction of fu l ly 
coup led modules and prog rams a l lowing 
the modular izat ion of large programs 
without any sacrif ice i n  e i ther space o r  
t ime efficiency. 

Efficient N ative Code: 

All versions of Pascai/MT + produce effi­
c i ent, compact NATIVE OBJ ECT CODE.  In an 
i ndependent benchmark Pascai/MT + out­
performed a l l  other Pascal co mpi l ers on 
our  target mach ines. I n  addit ion it pro­
duced the smal lest final programs by 
inc lud ing  only the m i n imum run-t ime 
overhead necessary. 
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1 562 K i n g s  C ross Dr ive  

Totally Portable: 

Pascai/MT + has been desig ned from the 
beg i n n i n g  to generate code for many d if­
ferent m icro processors. Pasca i/MT + pro­
g rams you create today can be re-comp i led 
to run on a more powerfu l  m ach i ne 
tomo rrow. A l l  of the extended language 
featu res are present i n  every vers ion  of the 
compi ler .  Th is  means you won't  have to 
start over when the customer demands 
mo re, m o re and more. 

Extensions: 

Pascai/MT + has many exte nsions to the 
Pascal language too numerous to descr ibe 
i n  deta i l  here. Our  1 60 page user 's guide 
descri bes the featu res and g ives examples 
of how to use them.  A short  sum mary of 
featu res is l i sted bel ow: dynamic  str ings,  
BCD and Float ing po int reals,  A M D95 1 1  
suppo rt, b it ,  byte a n d  uns igned word 
man i p u l at ion ,  1 /0 port access, a fu l l  i m ple­
mentation of the N EW and D I SPOSE heap 
and m any others. 

Target M achines: 

Av a i lab le  now . . . . . . .  8080, 8085 and Z80 
Ava i l ab le  soon . . . . . . . . . . . . . .  8086, 8088 
C o m i n g  . . . . . . . . . .  68000, 6809 and Z8000 

P ricing: 
8080 /Z80 - $250.00 

Others C a l l  
Cash ,  C h eck ,  U PS ,  C . O . D . ,  

M astercard ,  V ISA,  
Company P. O .  Card i ff, C a l i forn i a  92007 (714) 755-1 366 Communicati6n Arts.  Huntington Beach. CA 
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Technical Forum----------------------------------------------

Figure 1: Diagram of a typical setup that allows a terminal to 
communicate with a computer over standard telephone lines. 
The modems shown are called DCE, or data-communication 
equipment, while both the terminal and the computer are called 
DTE, or data-terminal equipment. When referring to the RS-
232C serial interface, the transmit/receive designation is always 
defined in terms of a DTE-to-DCE connection. 

Many terminals and computer serial l/0 circuits 
generate the request-to-send and data-terminal-ready 
signals and expect to receive the corresponding signals 
clear-to-send and data-set-ready back from the modem. 
If these are not turned on, the DTE will not allow itself to 
transmit or receive data. If you plug together two pieces 
of equipment, both of which are configured as DTE, their 
data-terminal-ready and request-to-send signals will be 
connected together, and neither will know how to get the 
required data-set-ready or clear-to-send acknowledg­
ments. Again, the solution is to cross-connect the cor­
responding signals so that the DTR signal output of one 
device goes to the ready DSR input of the other and each 
unit's RTS signal goes to its own CTS input. 

The clock signals listed in table 1 are rarely used. If you 
need them, cross-connect them. Sometimes a device will 
need the ring indicator from a modem before it will start 
accepting incoming data. This can be obtained by con­
necting this pin to the DTR pin of the other device. 

F IG * 
FORTH 
for CP/Mt 

Conquer the wait while the editor or compiler loads. Conquer excessive 
disk 1/0. Conquer boredom during yet another compilation or assembly 
just to squash a tiny bug. Conquer memory squeeze on application 
programs. 

Tim in Engineering now offers CP/M users a complete, i ntegrated, 
memory resident full FORTH system. Powerful editor. Incremental 
FORTH compiler. Z80/8080 assembler. Virtual memory. Fast . 1 7  
second/K-byte disk 1/0. Top level command processor. A l l  using your 
standard CP/M 8105. 

Ready to run for only $95. User Manual a lone, $20, credits toward 
software purchase. 

Place your order today - Then go FORTH and conquer! 

MITCHELL E. TIM IN ENGINEERING COMPANY 
9575 GENESEE AVENUE • SUITE E2 • 
SAN DIEGO • CALIFORNIA 92 1 2 1  • 

TELEPHONE (714) 455·9008 

Sofrware prier is for slnste lkrnuoe and lndudes User Manual �nd shipr>ing e�cept C.O.D. Di1tributlo11 1� on 8" 1lnsle d1m1ity disk. Other disk 
f01n•at>. ddd S 1 5. Items shipped wl!hin •a hours for C 0.0 .. credit card\, certified ched. or moflt'y order. California 1€"\ldcnts pll.'a!.f' dd!l b'!lo td�. 

"FORTH lnum.•sr Groop r•DiBIIdl Rl">urchCorp. 
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CON NECTOR A 
P I N  N U MBER 

1 t F G l  

2 I T O )  

3 I R D l  

4 t R TS l  

5 ICTSl 

8 I C O l  

7 ISGl 

22 I R i l  

6 IDSR) 

20 I DTRl  

CON NECTO R B 
PIN NUMBER 

I F G l  

------'xr-

-------- 2 t T Dl 

- - 3 I R D l  

4 I RT S l  

5 ICTSl 

----------------------------- 8 lC D )  

----------------------------- 7 I SGl  

=r c 22 I R I )  

------�Xr-------------- 6 tDSR) 

· '-· --------------- 20 I DTR l 

Figure 2: The interconnection scheme for a null modem. A null 
modem is a "black box" that allows two pieces of data-terminal 
equipment to communicate with each other when a phone line is 
not required (such as when they are in the same room). If the 
two pieces of equipment were connected without the use of a 
null modem, both would be sending information on the same 
RS-232C connector pin and also would expect to receive data on 
the same pin. 

Construction 
Figure 2 is a diagram of an interconnection scheme that 

works in most cases. If you need a different set of signals, 
it may be modified; table 1 provides the necessary infor­
mation. In some cases you will need to connect a device 
that requires the DSR control signal to another that 
doesn't generate the corresponding DTR signal .  In this 
event, connect the DSR pin of the first device to its own 
DTR pin. 

If you buy one of the commercially produced null 
modems, you will probably get a box about the size of a 
large paperback book, with two female connectors 
(DB-255 sockets) .  I found it more convenient to use one 
male and one female connector, because their pin 
numbers are mirror images of each other. Placing them 
back-to-hack lines up all the pins with the same number. I 
bolted one-inch separators between the screw holes of the 
two connectors to hold them in place and then wired the 
connections as shown in figure 2. I wrapped the whole 
thing in electrical tape to seal it. The result is a much 
smaller package than the commercial product. It can easi­
ly be attached to the end of the RS-232C cable and left 
there. 

Keeping to my practice of documenting whatever I 
produce, I drew a diagram like figure 2 on adhesive label 
material and placed it on the null modem's cover. If in the 
future I need to know which pins are connected, I won't 
have to remove the covering or hunt through my files for 
the circuit description. It is always right there. 

For Further Research 
If you would like more comprehensive information on 

this subject, consult chapter 26 of the book Technical 
Aspects of Data Communication by John McNamara, 
published by Digital Press. • 
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$275 
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ANADEX PRINTER DP-9500..1 $1349 
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Software Reviewv 

IRV, a TRS-80 Utility Progrant 

Teri Li, POB 481, Peterborough NH 03458 

IRV is a new machine-language utility program for the 
BASIC programmer. It supplies features that all pro­
grammers will appreciate, and it uses less than 1 K bytes 
of programmable memory (unless you add to its defini­
tions) . 

IRV gives you a flashing cursor, auto repeat on any 
key held down for more than one second, and keyboard 
control of the cassette remote plug (you can turn the 
cassette motor on and off simply by hitting shift-clear) . 
[In this review, words in italics refer to keys of the same 
name as those on the TRS-80 keyboard . . . .  GW) This is 
followed by the ability to define any key to your chosen 
definition. As sold by The Programmer's Guild, all of the 
shifted alphabetic keys are defined as BASIC keyword 
commands (see table 1);  this duplicates features of the 
utility program called T-Short. 

However, if you don't like any of the provided defini­
tions, you can easily change them by pressing the shift 

Comput�rs T�rminals Mod�ms 
We are the stockmg term mal d1stnbutor offer1ng fu l l  serv1ce 

on-s1te mamtenance coverage 

Perkin-Elmer Bantam 550B 
NEW! 550E 
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Perkin· Elmer 1251 
DEC VT1 00 
Microterm ACT VA 
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DEC LA34AA 
DECLA120 

Perkin-Elmer 650/655 
screen printer, 1 00  CPS 

Microline 80 
Centronics 737 

Beii 212A- Penril 300/1 200 
1 200 and 300 baud/manual 
originate, auto answer 
Auto-dial option lor 

CRfs 
$694 Microterm Mime ItA 

755 Televideo 912C 
879 T elevideo 920C 

1 564 IBM 3101 Model 10 
1668 Model20 

n9 
Hardcopy Terminals 

$939 Teletype Model 43 KSR 
1095 with RS232 & 7' connector 
2338 NEC Spinwriter 5520 

typewriter quality with tractor, 
ribbon & thimble 

Printers 
$899 Centronics 779 

NEC Spinwriter 5510 
594 typewriter quality with 
837 tractor, ribbon & thimble 
Mad ems 

$799 Beii 1 03/1 1 3 - USR-330A 
300 baud. Auto-dial/Auto-
originate/Auto-answer. 

799 USR-3300 300 baud. Manual 
300/1200 originate/Auto-answer. 

$819 
799 
839 

1 1 91 
1375 

$999 

3088 

$1 068 
2754 

$399 

339 

All modems connect to phone line via RJ1 1 C  standard extension phone jack. 
Acoustic Coupler Computers 

Phone link-300 baud. $179 USR-1600P $4099 
Originate/answer. Compact 

Leasing rates on request. Write or calt for product Information. 

10 day money back guarantee on alt products. 
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and down-arrow keys, followed by the shift (alpha) key 
you want to redefine. When you have finished defining, 
press the shift-down-arrow combination once more. (Hit­
ting enter merely inserts a carriage return into the defini­
tion. )  This ability to redefine is not restricted to alpha 
keys: it extends to all of the keys on the keyboard, except 
for the shift keys and the shift-down-arrow key combina­
tion. This means that you can redefine both the break 
and enter keys! 

How is this possible? Simple: IRV pokes new addresses 
into the keyboard Device Control Blocks used by the 
TRS-80. The new addresses point to IRV, which is in high 
memory. IRV processes each input keystroke before call­
ing routines in read-only memory. This gives IRV its 
great power and versatility. 

If you decide that you don't want the programmed­
keys mode in operation, you can turn this feature off by 
hitting shift-down-arrow twice. To turn it back on, hit 
the shift-down-arrow twice again. 

The usefulness of these definable keys is not restricted 
to single BASIC commands; you can actually define a 
key as any message, command, or series of commands up 
to a maximum length of 255 characters. This is true for all 
of the keys. If you were to exercise this option to its 
fullest, you would fill almost 25 K bytes of program­
mable memory (100 keys, uppercase and lowercase, 
times 255 characters per key) . 

Yes, one keystroke can represent a series of commands. 
Hitting enter inserts a carriage return but does not end the 

�At a Glance ---------� 

Name: 
IRV 

Type: 
BASIC utility 

Manufacturer: 
The Programmer's Guild 
POB 66 
Peterborough NH 03458 

Price: 
Cassette $24.95 
Disk $29.95 

Format: 
Cassette or 5-inch 
floppy disk 

Language: 
Z80 machine language 

Computer: 
Radio Shack TRS-80, 
Model I with Level II 
BASIC and 16 K bytes or 
more of memory (disk 
drive optional for cassette 
version only) 

Documentation: 
5-page booklet, 14 by 22 
em (51/z by 81/z in) 

Audience: 
BASIC programmers 



COmPUTERS? Z80 USERS MANUAL 

NO WAY WITHOUT 
KNOW- HOW. Joseph Carr 
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J. Victor Nahigian 
Wi l l iam Hodges 

Exciting collection of 
computer games written 
in 8K of memory BASIC 
including : B lackjack, 
Boggle , Escape ,  Golf, 
Poker, Star Trek and 
more . 
paper $1 0 .95 
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Nine chapters include: 
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microprocessor, 
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and output, interface 
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cloth $1 9 .95 

PASCAL 
PROGRAMMING 
STRUCTURES 

INTERACTIVE 
COMPUTER GRAPHICS 

INTERACTIVE 
COMPUTER 
GRAPHICS 

�-
WOLFGANG K GILOI 

All-in-ane guide to Z80 
pin defin itions, CPU 
control signals , support 
chips, interfacing 
peripherals , and more. 
paper $1 0.  95 

George Cherry 
The exceptional features 
of this book include: the 
whole-part method of 
language instruction ,  a 
mnemonic device for 
remembering the 
skeleton of a Pascal 
program, plus much more .  
cloth $1 6 .95 

W.K. Giloi  
Part I is devoted to data 
structures and 
algorithms ,  including 
the subject and chapters 
on data structures, data 
bases , and l ist handl ing . 
Part I I  emphasizes 
languages and their 
interpreters . 
cloth $22.95 

T o  order books b y  phone, call toll free : 

1 -800-228-2022 
(In Alaska: 1-907-276-3242; In Nebraska 1-402-571-4900; 
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BUSINES S  S OFT WARE 
* RIGR•QUALITY COMMERC I A L  GRAD! PRODUCTS * DESIGNED FOR VERY HEAVY OPPIC! US! • • •  * 

* SIMPLE DOCUMENTATION AND OPERAT I O N ,  • •  , * REGULAR UPD-'T! SERVICES ARE AVA ILABLE * 

* !ND-US!R HOTLINE AND NEWSLETTER • • •  , , . ,  * COMPLETE COMPUTER SYSTEMS AVAILABLE • •  * 
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ADDITIONAL STATE AND LOCAL INSURANCE FORMS AS WELL AS SPECIAL STATE"'' ENTS. 
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APPOINTMENT SCHEDULING, AND COMPLETE CASE H I STORY F I L E S  CATEGOR IZED BY CASE TYPE, 
CLIENT, ATTORN E Y ,  CASE NUMB E R ,  AND DATE . HAS AUTOMATIC DEFAULT FOR STANDARD FLAT RATE 
OR HOURLY CHARGES BY CLASS OF CASE WITH MONTHLY ANALYSIS OF TIME SPENT BY EACH 
ATTORNEY IN EACH CATEGORY. LINKS FOR PRINTING STANDARD LEG,t.L FORMS ALSO PROVI DED. 

AIA.L-!STAT! MULTI-LIST - COMPLETE HANDLING Of NORMAL DAILY FUNCTIONS OF AGENCY, 
INCLUDING PRODUCTION REPORT!=i OF MTD AND YTD SALES AND COMMISS IONS BY SALESMAN, HAS 
FULL MULTI-LISTING DATABASE SYSTEM FOR EASY VIDEO SELECTIO"'S OF ALL PROPERTY MEETING 
SPECIFIC PARAM ETERS. MANY ANALYSIS REPORTS AVAILABLE, INCLUDING PROJECTED HORTGM�E 
PAYMENTS . LINKS PROVIDED FOR PRINTING STANDARD REAL-ESTATE FORMS, 

PLUS GENERAL LEDGER, ACCOUNTS PAYABLE, ACCOUNTS RECEIVABLE, PAYROLL, INVENTORY, ON­
LINE ORDER ENTRY, REAL ESTATE MULTI-LIST, F I NANCIAL ANALY S I S ,  TAX PREPARATION, FUU.Y­
INTEGRATED WORDPROCESSING, D-'TA BASE HANACi EMENT, CP/M P'OR MOD!L I I ,  AND MUCH MORE l 

UNIVAIR. INC. PROf/'55/0NAI. SF.RVIC'f5 YOL' CA,o,; OI'PENIJ ON/ 

ADDRESS 1 1 0 3 2 7 LAMBERT INTERNATION-'L AIRPORT, ST, LOUIS MO. 63145  USA 

TEU:PHONE 3 1 4 - 4 2 6 ... 1 0 9 9 MASTEACHAAGE AND VISA CARDS ARE ACCEPTED I 
PROGRAM MANUALS ... $ 20  CREDITED TOWARD PURCHASE CAT�LOG ... $5 IMMEDIATE S H I PMENTS! 

0 

0 

0 

0 

BUY COMPUTERS 
BY MAIL ORDER 
AND SAVE 16o/o 

0 APPLE HARDWARE SOFTWARE 
16K $ 958.00 

0 

0 

0 
0 

0 

0 32K $1 ,040.00 
48K $ 1 ,099.00 

Controller (General Business 
System) $ 519.00 0 
Ccshler (Retai l  Mgmt & 

Disk with Controller 
$ 495.00 

0 Inventory System) $ 199.00 0 
Apple Post Mailing List 

0 Disk $ 440.00 
Pascal $ 445.00 

$ 45.00 0 
Graphics Tablet $ 655.00 0 Symtek Light Pen $ 215.00 

0 

0 

0 

Versawrlter Digitizer System 
$ 215.00 

Vldex Vldeoterm 
80 Column Card $ 315.00 

with graphics-ROM $ 335.00 
Apple Clock $ 225.00 
Micro SoH Z·80 SoHware Card 
with CPM $ 319.00 
Parallel Printer Card 

0 $ 145.00 
Communications Card with 

0 connecting cable $ 185.00 
Apple II Firmware Cord . 

$ 149.00 
0 Integer Basic Firmware 

0 
$ 1 49.00 

CROMEMCO 
SAVE 16% ON ALL EQUIPMENT 

NORTHSTAR 
Horlzon·2·32KDD 

$2,390.00 

VERBATIM 
8r MEMOREX 
51/•" $ 27.50 

PLASTIC BOXES 
5'14'' $ 
8" s 

2.25 
3.50 

Send certified check (regular checks require 2 weeks to clear) or 

0 

0 

0 

0 
0 
0 

0 
0 

0 charge fo VISA or Master Charge. Customer pays shipping. 
O MIRO COMPUTERS, INC. 

0 
27 Long Meadow Place, South Setauket, L . l . ,  N . Y .  1 1 7201

° 

(516) 423·7955 CALL MON.·SAT .• 10AM-6PM I 
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Keystroke Resu l t  Keystroke Resu lt 

sh ift·Q SYSTEM (enter) sh ift·G GOTO 
shift·W R N D( sh ift·H RIGHT$( 
sh ift·E ELS E  shift·J I N  KEY$ 
sh ift·R RETU RN (enter) shift·K CSAVE" 
shifH THEN shift·L CLOAD 
sh ift·Y LEN( shift·Z ED IT 
sh ift·U USING shift·X STR$( 
sh ift· l I N PUT shift·C CHR$( 
sh ift·O ASC( sh ift·V VAL( 
sh ift·P LPRINT shift·B I NT( 
shift·A STR I N G$( s h ift·N NEXT 
sh ift·S GOS U B  sh ift·M M I D$( 
shift·D DATA sh ift· @ CONT (enter) 
sh ift·F LEFT$( sh ift·right·arrow TAB( 

Table 1: One-keystroke strings supplied with IRV. When 
IRV is loaded into the TRS-80, any of the single shifted 
keystrokes shown here will cause its associated string to be 
"typed" on the video display. (The word "enter" means that 
the last character typed is the same as pressing the enter key, 
thus causing the line to be executed.) These equivalencies 
may be changed or deleted by using the character­
redefinition mode. 

definition, so you can actually define one key to execute 
an entire series of commands when pressed. It will do this 
while executing either a machine-language or a BASIC 
program. For example, the back-up routine in TRSDOS 
(call BACKUP, answer all the questions: date, password, 
drives used, etc) can be abbreviated to a one-keystroke 
command. This is convenient, especially if you are 
duplicating several disks. 

One interesting advantage to IRV is that you can define 
the unshifted as well as the shifted keys. I used this 
feature to set up my keyboard to simulate the experimen­
tal Dvorak typewriter layout. [ The Dvorak system is a 
typewriter with a keyboard layout that increases speed 
and accuracy during touch-typing . . . .  GW) Other 
possibilities could include rearranging the keys to accom­
modate foreign languages that use the standard Roman 
alphabet, but use letters in frequencies different from 

. English . 
At this point, IRV is far superior to T-Short and other 

keystroke shorthand routines. But IRV does not stop 
here: it has even more capabilities. 

IRV gives you on-screen BASIC line editing similar to 
the on-screen line-editing features · of the Commodore 
PET. To use this feature, first list your program on the 
video, then hit the shift-break key combination. The 
blinking rate of the cursor will change slightly. Now you 
can use the four arrow keys to move the cursor anywhere 
you like on the video screen. Full-screen wraparound is 
supported: if the cursor leaves the screen from the bot­
tom, it will appear at the top of the screen in the same col­
umn; leaving the screen to the right will put the cursor on 
the left of the same line. 

Once you have put the cursor on the line in which you 
are interested, you may type anything you want over the 
line. If there are too many characters on the line, hitting 
the clear key will delete 1 character. If you need more 
room, each time you press the break key one space will 
be added, over which you may type. Holding down 
either key for more than one second causes each key to 
repeat its function as long as the key is depressed. 



MODEL I I  

26-4002 
64K 1 Drive 

$3440.00 
26-4 1 60 1 Drive EXP • $ 1 035.00 
26-4 1 6 1  2 Drive EXP . .  1 57 5. 00 
26·4 1 62 3 Drive EXP • •  2 1 .1 5.00 
26-4501 �en. Ledger . . •  1 80.00 
26-4502 Inventory • . . • • •  1 80.00 
'.16-4503 Payroll • • • • • • • •  360.00 
26-4554 Acct. Rec • • • . • •  1 80.00 
26·4701  Fortran • • • • • . • •  270.00 
26-1 1 57 A Daisy Wheel • 2495.00 
26-1 1 58 Daisy Wheel II 1 799.00 

$ DISCOUNT $ 
TRS-80�AL·" 

COM P U T E R  S P E C I A L I STS 
26-1 1 55 Qu lck Printer I I  . . • . . . . .  , . • . . • . . . . . . S 1 87.00 
26- 1 1 45 RS-232 Boord . . . . . .  , . .  , . .  , , , ,  , . , . , , , , , , , , . .  84.00 
26· 1 1 40 "0" K Interface . . .  , , , , , , , . , , , , . .  , . , , . .  , , . 249 .00 
26· 1 1 4 1  " 1 6" K I n terface . . . . . .  , , ,  • . . . . . . .  , . , . .  , , , .  359 . 00 
26- 1 1 42 "32" K Interface . , , . . . .  , , , . , . , , , , . , , , . .  , , , , 469 .00 
26· 1' 1 60 Min t  D isk · Drive 0. , ,  . . , . . . .  , . ,  . .  , , , ,  . .  , ,  . 4 1 9 .00 
26- 1 1 61 M in t  D isk · Addit iona l .  . . . . . .  , , , , . , . , , , , , , ,  . 4 1 9 .00 
26- 1 1 54 l ineprinter II . . . .  , , , . . . .  , , , , , , . , , , , , , , , , . , 699.00 
26- 1 1 56 l ineprinter I l l .  . . .  , , , , . .  , , . , , , , . , , , . , . , . , , 1 799.00 
26- 1 1 59 l ineprinter IV . .  , . ,  . .  , , , . , . , , , , , , . , , ,  . .  , , , .  B59 .00 
26- 1 1 66 Line Printer VI , , . , , • , , , • . • . . . , . . . • .  , 1 080.00 
26- 1 563 Scr lps lt  · D isk . , , , , , . ,  . .  , . , , , , ,  . , , , , , , , , , , , . 79.00 
26· 1 566 Vls lcolc . . . . . . . . . . . . . . . .  , , , . . . . . . . .  , , , . . . . .  83.00 
26- 1 562 Prof i l e  . . . .  , . , . , ,  . . . . . .  , , , , , . , ,  . . .  , , . , , , , . ,  72 .00 

MODEL I l l  

26· 1 061  4K 1 . . . . . . . . . . . . , $630.00 
26·1 062 1 6K 1 1 1 .  • • • • • • • • • •  88B.oo 
26-1 063 32K I l l  
2-Drlvea, RS232. , . ,  . . .  , ,  2225.00 

COLOR 

NOTE : Cal l  for ovoll'ob l l lty of VIDEO TEX,  Model I l l ,  Color ,  
and other new products. 

't>"'"\\I\\'I>Wii\\I\Wi<WM\\IM\\M .... ���\\\\\\1\\\�1\'\IW.'' ":' "._ .. _________ ,.. _______ , ........ _ ......... . .... .. 

26·3001 <IK . . . .  , . . . . . . . .  , , , , . . .  $360.00 
26-3002 1 6K . . . . . . . . . . . . . . . . . . . .  5<10.00 
26-30 1 0 Color Video . . . . . . . . . , . .  360.00 
26·1 206 Recorder . . . . . . . , . . . . . . . .  5<1 .00 

ALL OTH ER R.S. SOFTWARE 
FURNITURE, STAN DS, CABLES 

AND ACCESSORIES AT 
DISCOUNT FROM 
CATALOG PRICE. 

26-3008 Joysticks . . . . . . • .  , . . . . . . .  22.50 

I: E nTRD n i i: S  
Fast 1 00 CPS Centronics 
730 Printer . . . . . . . . . . . . . . . . . . . $659.00 
Text Qu a l i ty Centron ics 
737 Printer. , , . , , , . ,  . . . . . . . . . . $81 9 .00 

Model I I  Cobo l Com p i l e r  
$360 .00 

Cobo l R u n  T i m e  Package 
$36 .00 

Novat ion Cat Modem . . $ 1 49 .00 
CCA Data Management 
System . . . . . . . . . . . . . . . .  72 .00 
Adven ture Games 
Games 1 -9 each . . . . . . . . . 1 4 .00 

Pocket Computer �!!!II • EJP.J 
, a a.ac 
1 • . . a a a •  _! �:5�?.�.:.���-�.�.;�:-·:.;a.!ll Cl �.�. 

26·3501 1 .9K P . C  . . . . . . . . . . . . . , . . . . . . .  $225.00 
26-3503 Cossette 1/F . . . . . • . .  , . . . . . . . . .  , 45.00 
1 4- 8 1 2  Recorder . , . . . . . . . . . . .  , ,  . . .  , . , , .  72.00 

8Acorn 
Software 
Products , Inc. 

GAMES: 
Allen I nvasion . . . . .  , . . . . . . . . .  $9.00 
Stock Market . . . . . . . . . . • . . . . . .  9.00 
Star Trek . . . . . . . . . . . . . . . . . . . . .  9.00 
Block 'Em . . . . • . . . .  , , . . . .  , • . . . .  9.00 
Tlng·Tong , , . .  , ,  . . .  , ,  . . . . .  , .  : .  9 .00 
UTIL IT IES:  
System Savers . . . . .  , . . . . . . . • .  1 <1 .00 
EDUCATION: 
language Teacher . .  , . . . . .  , . . .  1 B.OO 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1 -800-84 1 -0860 Tol l Free Order Entry 
r:l � � F\ []  r:1 .9 � .9 [j � r:1 t �T S Y S T E r:l S, � (}f L .  

No Taxes on O u t  Of 
State S h i pments 

I m mediate S h i pment 

DOW N TOW N P LAZA S H OP P I N G  C E N T E R  
1 1 5 C S E CON D A V E .  S . W .  
CA I R O, G E O R G  l A  3 1 728 

From Stock on Most I tems 
(9 1 2) 377-7 1 20 G a .  Phone No. 

Circle 1 39 on Inquiry card. 

R . S .  90 Day L im ited Wa rranty 
F-48 Form Provided 

Largest I nventory 
I n  the S . E .  U . S . A .  
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I EEE-488 To TRS-80* INTERFACE 

__IEL 
f st!OOlfiC Elliltmllti lAmlllUES I 

MOOfl ltl-tot. 

Everything needed to add powerful G P I B-488 

control ler  capabi l ity to TRS-80, 

M odel 1 ,  Level 2 or DOS 

Mod. 488-808 $225 .00 + shipping. insurance & tax 

SPECIFY DISK OR TA PE 

For Model 3 Operation, Contact Factory 

SCIENTIFIC ENGINEERING LABORATO RIES 

1 1  NE I L DR IVE • DLD BET H PAGE, N EW YORK 1 1 804 

TELEPHO N E  ( 5 1 6) 694-3205 

'Trade Mark of Tandy Corp. There is no affiliation between Scientific Engineering 

Laboratories and Tandy Corporation or Radio Shack . 

DEC LSI-1 1 Components 
Dependable service 
at discount prices 
Domestic 
and Export 

m•n• 
CDrnpu1er Supp�•ers .. �n[:. 
25 Chatham Rd. ,  Summit. N.J. 07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

1 1 1 1 1 1 1 1 1 1 1 1 1  riii iii"fiiiii I 
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(a) 

(b) 

F I R S T ,  W R I T E  A SHORT B A S I C  
P R O G R A M  T O  P U T  T H I S  G R A P H I C S  
F I G U R E  ON S C R E E N  

1 00 M A N  $(1 )  1 05 M A N  $(2) 
" 

" 

" 

" 

Figure 1: Use of IRV to directly create graphics in BASIC pro­
grams. First write a short BASIC program that creates the shape 
you want to use. Running this program displays the shape on 
the video screen, as shown in figure la. Then use the line-editing 
feature of IRV to create BASIC statements (either PRINT or 
string-storage statements) that capture the shape, one text line at  
a time. In figure lb, the shape is stored in two entries of the 
string array MAN$. Later, these graphic characters can be 
printed out in the same program using PRINT statements. 

If you are adding spaces to a line, you will notice that 
repeated addition of characters does not move the 
rightmost character down to the next line on the video 
display-instead, it causes the character to disappear 
from the screen. Likewise, if you have removed all the 
characters to the right of the cursor, the first character on 
the next line does not move up. The reason is that -IRV 
looks only at the line on which the cursor is set. 

When the line is set to your liking, hit enter. This 
transfers the changes you have made in that line to the 
program. If you list the line, you will be able to see that 
the changes have been made. Should you discover that a 
line is misplaced, you can use this line-editing feature to 
type a new number over the old line number. When you 
hit enter, the new line will be inserted into its proper 
place in your program, and the old line will still be in its 
place. This feature is handy for moving lines around in 
your programs. 

The best advantage of the line-editing feature in IRV is 
that it may be invoked while in the TRS-80 edit mode. 
For example, it can be used to string several BASIC 
statements into one long multiple-statement line. Edit the 
line as you would normally, but when you are ready to 
insert, hit shift-break. Now position the cursor over the 
line that you wish to insert in the line being edited. Use 
the clear key to remove the line number (you don't want 
to insert a line number), then hit enter. List the edited line 
and you will see that both lines have merged: the second 
line is positioned where you entered the insert mode. 
Other uses include converting IF . . .  THEN statements to 
IF . . .  THEN . . .  ELSE statements, or vice versa . 

Still another use for the IRV line editor is to put 
graphics characters directly into PRINT statements. First, 
use a short graphics routine to draw your figure on the 
video display. When you've finished with the drawing, 
enter the IRV line-editing mode. Type a line number 



14·16 CMOS SAFE INSERTER 
KIT INCLUDES • MOS-2428 24-28 CMOS SAFE INSERTER 

• MOS-40 36-40 CMOS SAFE INSERTER 

� OK MACH I N E  & TOOL CORPORATION � 3455 CONNER ST., BRONX, N .Y. l 0475 U.S.A. 
PHONE 1 2 1 21 994 6600 TELEX NO 1 2 �091 

PRINTED IN U . S.A. P'AT£NT P'ENOING 

I NS-1 41 6, 1 4-1 6 P IN  D I P  IC  I NSERTER $ 3.49 

M OS-1 416  1 4-1 6 P IN  MOS CMOS SAFE I NSERTER $ 7.95 

M OS-2428 24-28 P I N MOS CMOS SAFE I NSERTER $ 7.95 
M OS-40 36-40 P IN  MOS CMOS SAFE I NSERTER $ 7.95 
EX-1 1 4-1 6 P IN  EXTRACTOR TOOL $ 1 .49 

EX-2 24-40 P I N CMOS SAFE EXTRACTOR TOOL $ 7.95 

WK-7 COM PLETE I C  I NSERTER/ EXTRACTOR KIT $29.95 

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 

OK MACHINE & TOOL CORPORATION 3455 CONNER ST. , BRONX,  N .Y .  1 0475 (212)  994-6600/TELEX 1 25091 

Circle 142 on inquiry card. BYTE February 1981 207 



Circle 1 43 on Inqu iry card. 

The Phone Link Acoustic Modem 
Sleek . . . .  Quiet . . . .  Reliable 

u.s. ROBOTICS I N C .  

203 N. WABASH 
SUITE 1718 
CHICAGO, ILL 60601 
( 3 1 2 )  346-5650 

Model EP-2A-88 
EPROM Programmer 

Fast as Jackrabbits . . . Well, almost! 
In Australia, two rabbits can reproduce over 13 million offspring in 

3 years . . .  at 105 seconds for 2706's. the EP-2A-88 can reproduce 
1 ,892, 1 60 EPROMS in 3 years. Single push button control, the 
EP-2A-88 checks if EPROMS are erased, programs and verifies. 
It also checks for defective EPROMS. 
Two basic models are available. The EP·2A·88·1 will accept Copy 
(CM) modules for the 2758, and 2716 EPROMS. The EP·2A88·2 
will accept copy modules for the 2716, 2732 and TMS 2532 
EPROMS. Power requirements are 1 1 5 VAC 50/60 Hertz at 15 
watts. 
Part No. 
EP·2A·88· 1 
EP·2A·88·2 
CM·SO 
CM 70 
CM·20 
CM·40 

Description 
EPROM Programmer 
EPROM Programmer . 
Copy Module for 2 7 1 6. n.-15 25 1 6  EPROM5 
Copy Module for 2758 EPROM5 . . . . . . . . . . . . . . • . . . . .  
Copy Module for 2732 EPROM5 . 
Copy Module for n.-15·2532 EPROM5 . 
Non .Standard Voltage Option 1220 v. 240 v. 100 vi 

Price 
$490.00 

490.011 
25.00 
25.00 
25.00 
25.00 
15.00 Ootimal Technology, Inc. "'Blue Wood 127, Earlysville, VIrginia 22936 Phone (804) 973-5482 
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directly onto the screen, then the word PRINT, and put 
quotes in front and at the end of the graphics characters . 
When you hit enter, that line will be entered into BASIC 
as a new line. When you list the line, you will see the 
graphics characters printed as BASIC keywords, but 
when you execute the line, the graphics figure will be 
drawn on the screen. You can also set the drawings equal 
to strings (see figure 1) .  

Implementation Details 
IRV can be purchased in 5-inch floppy disk or cassette 

form. The cassette version has instructions for saving the 
file to disk; disk-based users may want to do this, even 
though the program takes exactly 17 seconds to load 
from cassette. Different versions of IRV are loaded (from 
either cassette or disk) depending on whether your 
TRS-80 has 16 K, 32 K, or 48 K bytes of memory. All 
three programs are contained on either the disk or 
cassette versions of IRV. You must also answer the 
MEMORY SIZE? prompt when entering BASIC in order 
to allow sufficient space for the storage of IRV and its key 
redefinitions. This is simple to do and is explained in the 
IRV booklet supplied with the software . 

IRV is available from several software suppliers, in­
cluding The Programmer's Guild (POB 66, Peterborough 
NH 03458), The Software Exchange (6 South St, Milford 
NH 03055), and Scott Adams' Adventure International 
(POB 3435, Longwood FL 32750). IRV is sold with 
predefined keys (see table 1) and will operate in both 
Level II and disk BASIC.  It is compatible with TRSDOS, 
NEWDOS, and OS-80. For those of you with new­
version Level II ROMs (or read-only memories, which 
power up with the abbreviated message R/S L II BASIC 
instead of spelling out all the words), there is also a ver­
sion of IRV that will operate on your keyboards: just 
specify that you have the new Level II ROMs. 

Conclusions 
• IRV is a versatile piece of utility software for the 
TRS-80 Model I BASIC programmer. It allows you to 
redefine any keystroke as any character or series of 
characters, and to modify BASIC programs by simply 
typing over a listing of the program. 
• IRV can be used to renumber BASIC lines or to merge 
several lines or parts of lines without having to retype the 
lines involved. This is a valuable aid when modifying an 
existing program. 
• IRV can be used to turn the cassette motor on and off 
without repeatedly plugging and unplugging the remote 
motor-control plug; this is a great help when trying to 
work with cassette tapes. 
• IRV gives every key an auto-repeat facility . 

[Editor's note: IR V is one of the most exciting pieces of 
software I've seen in a long time, primarily because it 
allows you to devise uses for it that are not specifically 
planned by the software designers. For example, when 
editing a line of BASIC code, you can use a single key 
that is defined as ten copies of the string "S D" (each of 
which will search for a blank and delete it) to take all of 
the spaces out of a line: this speeds up the task at hand by 
eliminating dozens of keystrokes. Because of its open­
ended design, IRV can be used in a variety of situations, 
and I feel that it is as important and innovative as the 
popular VisiCalc program. · Philip Mark , the author of 
IRV, is to be commended for his fine work . . . GW] • 



Now NRI takes you inside the 
new TRS-80 Model Ill microcomputer 

to train you at home as the 
new breed of computer specialist! 

NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 

service state-of-the-art 
microcomputers . . .  

It's no longer enough to be just a 
programmer or a technician. With micro­
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ 
alone have been sold) , interdisciplin-
ary skills are demanded. And NRI 
can prepare you with the first 
course of its kind, covering the com­
plete 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 ad­
vanced programming skills, the techni-

Training Includes new TRS-80 Modei lll micro­
computer, soUd state volt-ohm meter, digital 
frequency counter, and the NRI Discovery Lab with hundreds of tests and experiments. 

(TRS-80 Is a trademark of the Radio Shack division of Tandy Corp.) 

cian can test and debug systems quickly 
and easily. 

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 available for 
special help if you need it. 

You Get Your Own Computer 
to Learn On and Keep 

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 information they give you. Both mi-
. crocomputer and equipment come as part 

of your training for you to use and keep. 
Send for Free Catalog . . .  

No Salesman Will Call 
Get all the details on this exciting 

course in NRI's free, 100-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 latest model of the 
world's most popular computer. If card 
has been used, write to: II NRI Schools 

McGraw-Hill Continuing 

� • 
Education Center l�n· � 3939 Wisconsin Avenue 

• • Washington, D.C. 20016. 
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Maximum .functions 
Minimum Space Maximum versatilitY 
Minimum Price : 

SYSTEM 
SUPPORT 1 

If you ever need to crunch numbers, t i me 
i ntervals or events, create sequenced 
programs, check for power interruption, 
shuttle information through an Rs-232C serial 
port at up to 1 9,200 Baud, tel l your computer to 
do someth ing at 02 : 47 : 37 AM on March 24th of 
1 982, employ 1 5  levels of i nterrupts, 
or need EPROM or battery-backup RAM to 
accompl ish any of the above . . .  and want to do 
al l this whi le ful ly conforming to al l I EEE 
696/ s-1 00 standards . . . System Support 1 is  
here. 

Ca l l  (415) 562-0636, 9 AM to 5 PM PST, for 
the name of a CompuPro reta iler near you. 

System Support 1 prices: $295 Unkit, $395 AfT, $495 qualified under 
the Certified System Component high-reliability program. Math 
processor and ROM/RAM optional at extra cost. Prices shown do not 
include dealer installation and support services. 

division of 
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THE COMPUPRO SYSTEMS APPROACH: 
U n l ike " a l i- in-one" computers, CompuPro's modular S-100 systems 

are amazingly flexible machines that a re idea l for h igh level industrial, 
commercial, and scientific appl ications. Full conforma nce to all IEEE 
696/S-100 specifications ensu res wel l  integrated systems performance, 
as well as  freedom from obsolescence in the years to come. 

IDGH POWER� 
HIGH PERFORMANCE� 

AND IDGH THROUGHPUT A l l  Com puPro products meet the most demanding mechanical 
a nd electrical standards, accept the h ighest possible clock speeds for 
maxi m u m  throughput  a n d  are backed with one of the best - if not the best - warranties in the business (1 year l i m ited warranty on a l l  products 2 year l o m oted warranty for boards qual ified under the Certified System Component program ). 

' 

When you're looking for a com puter, there a re lots of choices. But when you need a precision machine that is bu i l t  for the future as well as the present, the choice narrows down to the most experienced name in the S-100 business: CompuPro. 

NEW! COMPUTER ENCLOSURE 2 Introductory price: $795 
Specify rack mount or desk top version. 

We just made it easier for you to move up to an expandable 
S-100 system . . .  COMPUTER ENCLOSURE 2 is ready to accept 
boards the minute it's u npacked. H eavy-duty, fused, constant 
voltage power supply provides + 8 V at 25 Amps ( ! ) ,  + 1 6V at 3 
Amps, and -16V at 3 Amps ; 20 slot shielded motherboard , with 
active term ination, offers high speed performance. Other 
features include dual AC outlets on rear, heavy-d uty line f i lter, 
circuit breaker, quiet ventilation fan, reset switch, and black 
anodized front panel (with textured vinyl painted cover for 
desktop version). Rack mount version incl udes sl ides for easy 
pul l-out from rack frame. 

Also available : COMPUTER ENCLOSU RE 1. Same as above, 
but less power supply and motherboard . $289 desktop, $329 
rack mount. 

LOWEST PRICE EVER ON 

16K DYNAMIC RAMS - 8/$37 
Just what you would expect from the memory leader: top 

quality, low power, h igh speed (200 ns) 1 6 K  dynamic RAMs, 
backed u p  with a 1 year l imited warranty. Expand memory in  
TRS-80* -1 and -I I  computers as wel l  as machines made by 
Apple, Exidy, Heath H89, newer PETs, etc. Add $3 for two d i p  
shunts p l u s  TRS-80* conversion i n structions. Limited quantity. 

S-100 IDGH PERFORMANCE 

MOTHERBOARDS 
Actively termi nated and f u l ly shielded, these advanced 

motherboards handle the coming generation of 5 to 10 M Hz 
CPUs as well as present day 2 and 4 M Hz systems. Mechanically 
compatible with most computer enclosures. Unkits have edge 
connectors and termination resistors pre-soldered in place for 
easy assembly. 

20 slot motherboard with edge connectors - Unkit $174, A/T $214 
12 slot motherboard with edge connectors - Unkit $129, A/T $169 
6 slot motherboard with edge connectors - Unkit $89, A/T $129 

SOFTWARE 
PASCAL/ M * : $ 17 5  complete 

PASCAL - easy to learn, easy to apply - can give a 
microcomputer with C P / M "'  more power than many minis.  We 
supply a totally standard Wirth PASCAL/M* 8" diskette and 
comprehensive manual. Specify Z-80* or 8080/8085 version. 

8088/8086 MON ITOR-DEBUGGER: $35 
Supplied on single sided, single density, soft-sector 8" disc. 

C P / M *  compat ible. Great development tool ; mnemonics used 
in debug conform as closely as possible to current CP I M" DDT 
mnemonics. 

HIGH SPEED S-100 CPU BOARDS 

8 BIT CPU Z 
Like many others, we claim fu l l  conformance to IEEE 

696/S-100 specifications ; u n l i ke many others, we'll send you 
the t i m i ng specs to prove it. CPU Z includes all standard Z-80A • 
features along with power on jump, on-board fu l ly  maskable 
i nterrupts for interrupt-driven systems, selectable automatic 
wait state insertion, provision for adding up to 8K of on-board 
EPRO M ,  and 1 6/24 bit extended addressing. Works with 6 MHz 
CPUs ; suppl ied with 4 M Hz CPU. $225 Unkit,  $295 A/T, $395 
esc. 
16/8 BIT CPU 8085/88 

When we shipped the f irst CPU 8085/88 board back in J une of 
1980, we created a bridge between the 8 bit world of the present 
and the 16 bit world of the future. By using an 8088 CPU (for 1 6  
bit power with a standard 8 b i t  bus) in  conjunction with a n  8 bit 
8085, CPU 8085/88 is downward compatible with 8080/8085 
software, u pward compatible with 8086/88 software (as well as 
Intel's coming P-Series), designed for professional-level high 
speed applications, and capable of accessing 1 6  megabytes of 
memory . . .  whi le conforming fully to all IEEE 696/S-100 
standards (t iming specs available on request). 

Looking for a powerfu l  8 bit CPU board? Looking for a 
powerful 1 6  bit CPU board? Then look at CPU 8085/88, the best 
of both worlds. 

Prices : $295 Unkit, $425 A/T (both operate at 5 M H z) ;  $525 
esc (with 5 MHz 8085, 6 M H z  8088). Owner's manual available 
separately for $5. 

8 BIT CPU 8085 
This is a single 8 bit processor version of the above board, 

and may be easily u pgraded to fu l l  16 bit operation at a later 
date. $235 Unkit,  $325 A/T, $425 esc. 

MPX I: THE ANSWER TO COST-EFFECTIVE 

MUL 11-PROCESSING 

M PX 1 ,  a powerfu l  front end processor/system mult iplexer, 
u n l oads t h e  h o s t  C P U  to h a n d l e · heavy 8 or 1 6  b i t  
mult i-user/ multi-task traffic. T h i s  results in  greatly increased 
throughput and speed of operat ion. MPX incl udes an on-board 5 
MHz 8085 microprocessor, 2K of ROM , 4K or RAM, interrupt 
controller, and much more. Finally . . .  multi-processing is an 
affordable reality. Call for pricing and del ivery information. 

OTHER S-100 BUS PRODUCTS 
Active Terminator Board . . . . . . . . . . . . . . . . . . . . . . . . . .  $34.50 Kit 
Memory Manager Board . . . . . . . . . . . . . . . . . . . . . . . . . .  $59 Unkit,  $85 A/T, $100 CSC 
Mullen Extender Board . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $59 Kit 
Mullen Relay/Opto-lsolator Control Board . . $129 Kit,  $179 A/T 
Spectrum color graphics board . . . . . . . . . . . . . . . . .  $299 Unkit,  $399 A/T, $449 CSC 
2708 EPROM Board (2708s not included) . . . . .  $85 Unkit,  $135 A/T, $195 CSC 
lnterfacer 1 (dual RS-232 serial ports) . . . . . . . . .  $199 Unkit,  $249 A/T, $324 CSC 
lnterfacer 2 (3 parallel + 1 serial port) . . . . . . . . .  $199 Unkit,  $249 A/T, $324 CSC 

S-100 MEMORIES FROM THE MEMORY LEADER Most CompuPro products are available in Unkit form, Assembled/Tested, or 
qualified under the high-reliability Certified System Component (CSC) program (200 
hour burn-in, extended 2 year warranty, more). Please note that unkits are not 
intended for novices, as de-bugging may be required due to problems such as IC 
infant mortality. Factory service is available for Unkits at a flat service charge. 

CompuPro memories feature fu l ly  static design to el im inate dynamic timing 

problems, ful l  conformance to all  I EEE 696/S-100 specifications, high speed operat ion 
(4/5 MHz Unkot, 10 MHz A/T and CSC), low power consumption, extensive bypassing,  
and careful thermal design. 

Unkit 

8K RAM 2A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $159 
16K RAM 1 4  (extended addressing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $279 
16K RAM 20-16 (extended addressing and bank select) . . . . . . . . . . . . .  $319 
24K RAM 20-24 (extended addressing and bank select) . . . . . . . . . . . . .  $429 
32K RAM 20-32 (extended addressing and bank select) . . . . . . . . . . . . .  $559 
128K RAM 21-128 (extended addressing) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n/a 

COMPUPRO PRODUCTS ARE AVAILABLE 

AIT 

$189 
$349 
$399 
$539 
$699 
n/a 

AT FINER COMPUTER STORES WORLD-WIDE. . .  

esc 
$239 
$429 
$479 
$629 
$799 
$2795 

TERMS: Prices shown do not Include d .. ler Installation and support nrvlces. Cal res add tax. 

Allow at least 5% shipping: excess refunded. Orders under $15 add $2 handling. VISA® and 

Mastercard ® orders ($25 min) call (415) 562·0636, 24 hrs. Please Include street address lor UPS 

delivery. Prices are subject to change wllhout notice. 

FREE CATALO G :  Want more information? Then send for our free catalog. For 
last 1st class del ivery, add 41 cents in  stamps ; foreign orders add $2 (refundable with 
order). 

·LEGAL CORNEA : Z80A Is a registered trademark of Zitog : TRS-80 is a trademark ol the Tandy 

Corporation: PASCALIM is a trademark of Sorcim: CP/M Is a registered trademark of Digital 

Research. 

division of 

CALL �415) 562-0636 :FOR THE STORE NEAREST YOU. 

GmpuPro'" 
OAKLAND AlnPOH o ,  CA li4o.i4 (415) 562-0636 
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News And Speculation About Personal Computing 
Conducted by Sol Libes 

UNIX Standard Called 
For: "/usr/group" is a newly 
formed group for users of 
U N I X . and U N I X-l ike oper­
ating systems.  At a recent 
grou p meeting, a Western 
E l e c t r i c  r e p r e s e n t a t i v e  
d isc losed that h i s  company 
has granted approx imately 
1 56 com merc ial  l i censes at 
about 244 com mercial  s ites. 
Many present at the meeting 
compl a i ned about Western 
E lectric's excessive c harges 
for unsupported software. 
T h e  c o m p a n y  ty p i c a l l y  
charges $1 2,000 for a s i ngle 
processor I icense and as 
much as $40,000 for users of 
the DEC ( D ig ital Equ ipment 
Corporation) VAX machines. 

U N I X  users, now faced 
with many d ifferent im­
plementations of  U N  IX,  are 
beginn ing to be concerned 
with standards. To help cope 
with the problem the grou p 
plans to issue a UNIX Users 
Guide. 

A l s o at the m e e t i n g ,  
Microsoft a n nou nced plans 
for  implementations of its 
Xenix package on the Texas 
I n stru ments T 19900, I BM 
Series/1 , and Point 4 Data 
Corporation systems.  

For  m o re i n f o r m a t i o n  
write, /usr/group, PO B 8570, 
Stanford CA 94305. 

U CSD Pasca1 4.0 To Be 
Released: A new version of 
UCSD Pascal w i l l  soon be 
released by Softech Micro­
Systems.  The good news is  
that Pascal  4 .0  wi l l  have 
many new features, such as 
m u l t i t a s k i n g  a n d  better  
screen hand l i ng. I n  other 
words,  it w i l l  be more f lexi­
ble, do more jobs, and be 
genera l l y  more powerf u l .  

T h e  b a d  news is  t h a t  it w i l l  
generate code ihat i n c l u des 
fou r new p-code instruc­
tions.  Hence,  the Pascal 
Mi croE ngine, presently the 
f astest  av a i l a b l e  P a s c a l  
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system,  w i l l  not be compati­
ble with the new 4.0 vers ion.  
Of course, WD (Western 
D i g i ta l )  c a n  recode the 
M i c r o E n g i n e  m i c r o c o d e  
ROMs (read-only memories) 
to i n c l ude the new instruc­
tions, but I don't know. Con­
s ider ing that it took WD 
nearly a year to come out 
with the present ROM set, I 
do not foresee the poss ib i l ity 
of Micro E ng ine Pascal 4.0 
for some t ime yet. 

Voice Entry System 
For The Apple: Scott In ­
struments, Denton, Texas, 
w i l l  introd uce an Apple ver­
s ion of i ts voice entry 
s y s t e m .  T o  be c a l l e d  
"Appl evet," this  system wi l l  
be  ab le  to  recognize as 
m any as 680 words or ut­
terances. An $895 price tag 
for the system w i l l  inc lude a 
pl ug-in board, a noise-can­
c e l i ng m icrophone, and de­
monstration d i sk .  

Voice-Operated Tele­
phone Dialer Tested: 
Bel l Labs, Mu rray H i l l ,  New 
J ersey, has d isc losed that it 
is testing a tel ephone d ialer 
that is  voice operated. The 
ca l ler can ask for a 4-d igit 
telephone extension or a 
name in the d i rectory of the 
system, and the system w i l l  
then d ia l  t h e  nu mber. The 
d ia ler  has a l ready demon­
strated a high rel iab i l i ty. If in  
doubt as to what it is told,  i t  
asks the ca l ler  to repeat the 
entry. 

The system uses a h igh­
speed array processor at­
tached to a m i n icomputer to 
detect the presence of 
speech and identify voice 
features to be used by a 
word recogn izer. The word 
recog n i z e r  com pares the 
featu res of the utterance to 
a su bset of stored features 

and generates a word-candi ­
date l i st, wh ich  is  ordered 
according to the probab i l ity 
of the word's occurrence. 
T he system uses a featu re 
templ ate of the c a l l er's 
voice, learned d u ring  a train­
ing period, to recognize the 
ca l ler's voice input and d i a l  
t h e  n u m ber. T h e  system re­
cognizes only isol ated word 
inputs, and the user m ust 
speak s lowly and ha l t ingly .  

Wh e r e Are T h e  
64 K·Bit Memory ICs? 
At one t ime, memory s ize 
qu adrupled every two years. 
But four years have now 
el apsed between the in­
trod uction of  the 16 K-bit  
and the 64 K -bit memory 
ICs.  Skyroc keting develop­
ment costs and diff icu lt ies in 
working with such dense 
devi ces have c aused most of 
the delay .  It  is l i kely that the 
next quadrupl ing w i l l  take 
even l onger. 

Over two dozen suppl iers 
are now del ivering samples 
of 64 K-bit program mable 
m e m o r i e s t o  c o m p u t e r  
m anufacturers; some o f  the 
s a m p l es a re a l ready i n  
l i m ited production. You can 
expect to see the f i rst prod­
u c ts u s i ng 64 K -bit  in ­
tegrated circu its in  the th i rd 
or fou rth qu arter of th is  
year .  However, do not l ook 
for their widespread use un­
t i l  sometime in  late 1 982 or 
1 983, when prices should 
drop to under $1 0 each. 

American memory m anu­
factu rers are extremely con­
cerned about J apa nese com­
p e t i t i o n  i n  t h i s  a r e a ,  
however. The f i rst  company 
to supply 64 K -bit circu its 
was Fuj itsu Ltd, and eight 
other J apanese man uf ac­
turers are j um p i ng in  too. 
Some m an ufactu rers fear 
that the J apanese m ay snare 
6 0 %  t o  7 0 %  o f  t h e  

64 K -bit  m e mory market. I f  
t h i s  oc c u r s ,  the  e n t i re 
American com pu ter i ndustry 
may f i nd  itself in  trouble. 

Apple Stock Goes On 
Sale: Shares i n  Apple Com­
puter I n c ,  one of the most 
eagerly awaited pub I ic  stock 
offer ings, went on sale early 
i n  December 1 980. Apple of­
fered 8% of the com pany's 
52.4 m i l l ion s h a res (ie: 4.6 
m i l l ion shares) a t  a price of 
$22 per s hare. 

Apple, i n corporated in  
1 977, reported prof i t s  of 
$1 1 . 7 m i l l ion on sa les of 
$1 1 7  m i l l  ion for the f iscal 
year end ing  September 26, 
1 980. 1 979's earni ngs were 
$5 m i l l ion on $48 m i l l ion 
sales,  and,  in 1 978, sales 
were $7.8 m i l l ion with pro­
f its of $793,497. 

Steve J obs, 25 years old ,  
and Steve Woz n iak, 30 years 
o ld ,  the creators of the 
Apple com puter, eac h hold 
8.3 m i l l ion shares .  That 
means that they own wel l  
over $1 00 m i l l ion worth of 
stoc k .  A C Markku la ,  32 
years o ld ,  who took Apple 
f rom a garage operation to 
its c urrent enviable posit ion, 
a lso holds 8.3 m i l l ion shares .  
Venrock Associates, a ven­
ture capital f i rm,  holds 3.8 
m i l l  ion shares. S ign if icant 
blocks are he ld  by several 
other venture capita l  con­
cerns. Xerox holds 80,000 
s hares. 

S tatus Report On The 
IAPX-432: Late last spr ing, 
I ntel annou nced its i PAX-432 
32-bit m i c roprocessor with 
great fanfare. At that t ime,  
only very general spec if ica­
t ions were rel eased and s u b­
sequently reported on in th i s  
col u m n .  (See " I ntel Rel eases 
Data On 32-Bit Microproces-
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sor," August 1 980 BYTE,  
page 94 . )  Dur ing the fa l l ,  
however, I ntel made l a rge­
scale presentations to sev­
eral major systems-level  
houses. Rumor has i t  that 
I ntel w i l l  del iver a paper at 
the I nternational Sol i d  State 
C i rcu it  Conference ( I SSCC) 
this month, in which  i t  w i l l  
d ivu lge f u l l  deta i l s  on the ar­
ch itectural design of the 
iAPX-32 .  I ntel should start 
del ivering samples with in  
another month or two. 

The iAPX-32 is a 3-ch ip  set 
that uses more than 1 00,000 
transistors per IC (a l l  64-p i n  
packages). T he design o f  t h e  
instruction s e t  i s  a i med at 
s u pporting h igh-level com­
pi led programs written i n  
Pascal ,  Ada, a n d  FORTRAN. 

I ntel had also l et it be 
k nown that i t  p lanned to 
supply m i crocoded f i rmware 
in the processor device that 
wou ld  d i rectly execute the 
Ada h i g h-level l a ngu age.  
However, rumor currently 
has it that I ntel is  retreating 
from this  concept. 

S t a t u s  R e p o r t  O n  
1 6-Bit Microcomputers: 
The 1 6-bi t  scene matu red 
during 1 980. I ntel so19 about 
200,000 of its 8086 devices 
(at wel l  over $1 00 apiece, 
I ntel appears a l ready to be 
prof it ing from th is  u n i t). By 
m idyear, Zi log had managed 
to remove the bugs from the 
Z8000 and, by year's end, 
was in f u l l  prod u c t i o n .  
Motorola m u s t  b e  given 
cred it for des ign ing the most 
powerf u l 1 6-bit m icroproces­
sor ( imagine having seven­
teen 32-b it-wide reg isters 
and 23-bit  address ing to 
rea c h  1 6  m ega bytes of 
memory d i rectly). It must be 
c o n s i d e r e d  a l a n d m a r k  
ach ievement that Motorola  
w a s  a c t u a l l y  s h i p p i n g  
l i m ited prod uct ion q uan­
tit ies of  fu l ly  funct ional  
68000 devi ces by the end of 
1 980 that met s pecif ications.  
T h i s  i s  p a rt i c u l a r l y  i m ­
pressive when you cons ider 
the n u m ber of elements i n  
the device (about 70,000) 
and the large s ize of the 
s i l icon chip (246 by 280 
m i l s) .  
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I n  prod u ction now for two 
years, the 8086 is just  begin­
n i ng to develop a respec­
table software base. For ex­
ample,  D ig ital  Research i s  
starti n g  t o  supply an  8086 
version of C P/M. T he soft­
ware bases for the Z8000 
and 68000 are s ti l l  extremely 
l i m ited and are probably 
more than a year behind the 
8086 software base. 

Nat ional  Sem iconductor 
expects to start sh ipping 
samples of its new 1 6032 
1 6-bit  c h i p  set, which prom­
ises featu res s i m i lar  to the 
DEC (D igital  E q u i pment Cor­
poration) 32-bit  VAX ma­
chines .  The s i l icon area on 
th is  device (250 by 300 m i l s) 
i s  e v e n  l a r g e r  t h a n  
Motorola's 68000. I ndustry 
observers concede that th is  
set of devi ces is  s ign if icantly 
more powerf u l  than the 
68000, the Z8000, or the 
8086. H owever, many obser­
vers doubt whether N ational 
w i l l  be able to com pete with 
I ntel ,  Z i log, and Motorola, 
because of its l ate start and 
the great expense of such a 
project. 

S o v l e ts D e v e l o p  
8080A-Like Micropro­
cessor: Ac cord i n g  to a 
techn ical  report released by 
CDC (Control Data Corpora­
tion), the Soviet U n ion is 
manufacturing a m icropro­
cessor that is very s i m i l a r  to 
I ntel's 8080A des ign .  Control 
Data obtained samples of 
the integrated c ircuit  from 
the H u ngarian government, 
and promptly d issected it. 
They d i scovered that the 
d e v i c e ,  c a l l e d t h e  
K80 1 K80.77, uses the same 
c ircuit  b locks as the 8080A, 
except that it is adapted for 
the NMOS (n-channel  metal­
oxide semiconductor) pro­
cess. 

In the manufacturing pro­
c e s s ,  Sov iet  tec h n i c i a n s  
rel axed I i n e  wi dths  a n d  
geometry separations and 
used a larger chip s ize (21 4 
by 1 92 m i l s, com pared to 
1 93 by 1 71 m i l s  for I ntel ,  
w h i c h  I nte l later redu ced to 
1 65 by 1 61 m i l s). The Soviet 
design i s  thus more conser-

vative and more expens ive 
to prod u ce. CDC identif ied 
s e v e r a l " w o r k m a n s h i p  
f l aws" i n  the devices (eg: 
q uest ion a b l e  d i e  attac h ­
ments a n d  scraping o f  bond 
wires). CDC felt that the 
Soviet technology was equal  
to Amer ican tec h n o l ogy, 
v i ntage 1 977. The device 
uses a 48-p in  package with 
e ight unused pins .  

H o m e - B a n k i n g /  
I n f o r m a t i o n  S y s t e m  
I n a u g u ra t e d :  R a d i o 
Shack ,  Com puServe, and 
U n ited Amer ican Service 
Corporation have j o i n e d  
forces to inaugurate a na­
tionwide home-bank ing  and 
i nformation syste m . (See 
"You Can Bank on I t,"  
J anuary 1 981 BYT E ,  page 
1 0.)  Us ing the new T RS-80 
Color Com puter, a televis ion 
receiver, and a modem, a 
subscr iber w i l l  be able to 
pay b i l ls ,  obtai n  a bank 
statement, do bookkeeping,  
apply for a loan, send and 
receive e lectron i c  mai l ,  and 
access the Compu Serve data 
base. The service w i l l  cost 
between · $1 5 and $25 a 
month. U n ited American ex­
pects to have forty banks 
and 20,000 s ubscribers i n  the 
system by the end of the 
year. 

D lgltal Research To 
I n t roduce Record-Re­
trieval System: D i g i t a l  
Research ( D R) w i l l  soon i n ­
troduce a record-keep i ng 
software package c a l l ed 
BT -80. Bas ica l ly, it is the 
kernel for a d ata-base man­
agement system. D R  has 
also ind icated that i t  is  
"ta k i n g  a hard look at  
p o s s i b l y  i m p l e m e n t i n g  
CP/M, M P/M, and P L/ 1  on 
68000 arid Z8000 systems ."  
F u rther, they have p u r­
chased a Dig ital Equ ipment 
Corporation VAX machine.  
Although this  machine i s  
pr imari ly i n tended to keep 
track of their  i ntern a l  opera­
tions, it w i l l  be u s i ng the 
UN I X opera t i n g  s y s te m .  
Does this  mean that D R  
m ight b e  tak i n g  a c lose look 

at  U N IX? After a l l ,  several 
DR staffers h ave strong 
U N I X  backgrou nds.  

D igital Research has also 
d i sc losed that i t  is consider­
ing  the poss i b i l ity of devel­
oping a software i n terface 
between C P/N ET and the 
E therNet systems.  

The Microprocessor 
Catch-2 2: I ntel is c u rrently 
the only s u ppl ier  of the 8088 
m i c roprocessor (wh i c h  is  ac­
tua l ly a 1 6-bi t  8086 w ith 8-bit 
input  and output).  Most 
designers tend to avoid a 
part that  is not " second­
sourced ."  In other words, 
they want to be a b l e  to get 
the part from another source 
i f  their pri mary source has 
de l ivery problems.  Mostek 
has said that i t  is i n terested 
in second-sourc ing the 8088 
if demand warrants. My 
q uestion i s ,  how i s  the de­
m a nd to m ater ia l ize w h i l e  
w a i t i n g  f o r  a second-source 
to e nter the m arketpl ace? 

R a n do m  B its A n d  
Ra ndom R umors: The 
E th e rN e t 's  s p e c i f i c a t i o n s  
have been f i n a l ized and 
publ ished.  If you wou l d  l ike  
a copy, contact the E therNet 
L i terature depart m e n t  at 
either Xerox, I ntel ,  or D ig ital  
E q u i pm e n t  Corporation . . . .  
N E C  i s  about t o  i ntroduce a 
low-cost version of its Spin­
w r i t e r  w o r d - p r o c e s s i n g  
pri nter. · Th is  new m a c h i ne 
w i l l  se l l  for $1 400 ( in  lots of 
1 00) and it w i l l  a lso be used 
with a new N E C  m i c rocom­
puter system rumored for in­
trod uction later th is  year  . . . .  
I t  i s  being whispered that E p­
son America I nc ,  Torrance, 
Cal iforn ia, w i l l  soon unvei l  a 
l o w - c o s t  d a i s y -w h e e l  
pr inter. . . .  Ontrax Corpora­
tion, Su nnyvale, Cal iforn ia,  
p l a n s  to i n t r o d u c e  a 
1 1 6-megabyte 8-inch W i n­
chester d isk  d rive soon . . . .  
Before long, G eneral I nstru­
ment w i l l  p lace on the 
market a speech-synthesis 
chip set i n  the $5 price range 
for large vol umes .  The set 
w i l l  i n c l ude the control ler, 
32 K bytes or 1 28 K bytes of 
ROM and speech mod u les . . . .  



DG : Realizing the HS' s Potential 
For the Engineer; Businessman; and Serious Hobbyist. 

The DG system enhancements for the Heath H8 computer are defi nitely a 
step above i n  price, performance, and factory support. 

THE DG-80 ZILOG Z80®BASED CPU - $249.00 (Documentation Only $25.00) 
FEATURES: 
• Compatible with Heath'"' HB hardware and software 
• ZBO CPU - Enhanced instruction set • Provisions for 
up to BK ROM/EPROM and/or 4K RAM • Jump-On-Re­
set to any 1 K boundary • D I P  switch selectable wait 

states for any or all BK blocks of memory • All ZBO ROM/EPRO M .  RAM • Includes many advanced features 
interrupt response modes available • Interrupt Acknow- for future expansion • Assembled. tested and guaran­
ledge and Dynamic Memory Refresh signals available on teed • Extensive operations manual and ZBO PROGRAM· 
bus • Frequently selected options by DIP switch or sol- MING MANUAL 
derless jumper • Machined C!lntact 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-$529.00; 48K­
$480.00; 32K-$431 .00; 16K-$382.00; ¢K-$333.00; Documentation Only-$15.00 

DG-640 
BEST RAM EVER 
AVAILABLE FOR 

THE HB. 

Uses Single Supply 5 VOlt Dynamic RAMS. Call for 1urther information. 
FEATURES: 
• Up to 64K bytes capacity Dynamic RAM 
• Hardware bank selectable in 8K incre­
ments • Software bank selectable in 16K 
increments through 1/0 port • On-board 
bank select/CPU ROM disable port, address-

able to any of 256 1/0 addresses • Up to 8 
boards controllable through one 1/0 port 
(allows page mode operation} • On-board 
transparent refresh for 8080 or Z80 
microprocessor backed up by asynchronous 

DG-FPB _ $69 _95 Monitor/Utility package for DG-BO CPU provides 
functions of PAM-8 as well as the following: 

• Split Octal or Hexidecimal Entry and Dis- registers • Supports STANDARD CP/M 

1 6K CHIP SETS $49 .00 
(8-41 1 6  Type Dynamic RAMS} for OG- 320. OG-640. Apple·• .  TRS-80·• .  
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-CMD1 - $29.95 
registers, • "Shorthand" display o f  mem- hardware • Includes single step features ROM disable port for use with the tion with the DG-80 CPU and the DG-FPB 
ory contents pointed to by general purpose Heath·� H8 computer. Addressable to hardware/firmware package (NOT RE-
DocumeniiUon Only - $15.00 (Source Listing Not Included} any of 256 1/0 ports. Allows the use of a QUI RED FOR SYSTEMS UTILIZING THE t-----------..;.. ___ ..;... ___ ..-. _______ --1 full 64K of RAM when used in conjunc- DG-64D MEMORY BOARD} 
DG-ADP4 - $19.95 

DG-FP8/DG-ADP4 - TOGETH E R - $79 .95 
Plug-in hardware modification to allow operation of the Heath .. H 1 7  disk system with the 

Save on Combt'natlon  Purchase _ Reg . $B9.90 DG-80 at 4 MHz·. Requires the use of the DG-FPB firmware package. 

STANDARD CP/M Ver 2 .2  $130.00 
DG-32D - 32K - $339 .0o -· ·  16K -· 2 7 .  
-.tfK - $235.00 - DOCUMENTATION $12.00 

CP/M is  a registered trademark of  Digital Research of  Pacific Grove. California. Heath. HDOS. H8.  H88/89 & PAM8 are registered trademarks of  the Heath Company . Z80 is  a registered trademark of Zilog 
Corp. PET is a registered trademark of Commodore . Apple is a registered trademark of Apple Computer. TRS-80 is a registered trademark of TANDY Corp. CJ.� ELECTRONIC 

a::::::l DEV ELOPMENTS CO. 

Circle 1 47 o n  inquiry card. 

Ordering Information: Products listed available from DG Electronic 
Developments Co .. P.O. Box 1 1 24, 1827 South Armstron. Denison. Tx. 
75020. Check. Money Order. VISA or Master Charge accepted. Phone 
orders (charge only) call (214) 465-7805. No COO's. Freight prepaid. 
Allow 3 weeks for personal checks to clear. Texas residents add 5%. 
Foreign orders add 30%. Prices subject to change without notice. 
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H ewlett-Packard is about to 
set forth a s i ngl e-board 
m icroprocessor version of  its 
1 000-L computer to compe_te 
with the D igital E q u ipment 
Corporation L S I -1 1 . . . .  Con­
trol Data plans to introd u ce 
a ·self-contai ned PLATO sys­
tem. The PLATO system is 
currently a mainframe-based 
system that i n c l udes remote 
term ina ls  with h igh-resolu­
tion graphics and an exten­
s ive l i brary of interactive 
e d u c a t i o n a l  s o f tw a re . . . .  
Shugart Associates, the cur­
rent l eader in f l oppy-disk  
dr ives, is  rumored to be de­
velopi ng an  optical disk­
storage system.  The basic · 

tec hnology for this system 
was developed by Shugart's 
parent organ ization, Xerox, 
and Thompson.CSF . . . .  

f i rs t  X e n l x / Z 8 0 0 1 
System Announced: Tri­
Data Systems, C ity of I n ­
dustry, Cal ifornia,  is  t h e  f i rst 
company to annou nce a 
microcomputer system us ing 
the Z i log Z8001 and Micro­
soft's Xenix operating sys­
tem. The Z8001 employs 
segmented rather than d i rect 
address i ng.  T h i s  desk-top 
system, cal led the SST, con­
tains a Z801 0 memory-man­
agement integrated c i rcu it 
that dynamica l ly  relocates 

code and protects memory 
areas. The SST ut i l i zes a ten­
slot motherboard for mem­
ory expansion i n  1 28 K-byte 
modules.  

W Ill Microcomputers 
Leapfrog Over Minicom­
puters and Mainframes? 
The newer · 1 6- and 32-bit 
m icroprocessors, soon to be 
s a m p l e d by i n te g r a te d ­
c i rcu it manufacturers, w i l l  
c o n ta i n  some new a n d  
sophisticated features. For 
exa mple,  the forthcoming 
N S1 6000' 1 6-bit micropro­
cessor from National Semi­
conductor and the iAPX-432 
m i c rocom puter from I ntel 
w i l l  both h ave true virtual 
memory capabi l ity that w i l l  
al low very large memory 
systems.  S ixteen-bit micro­
computers l i ke the 8086, 
Z8000, and 68000 do not 
lend themselves to v i rtual 
memory systems.  I nte l ,  how­
ever, says that it expects to 
have an 8086 with v i rtual 
memory l ater this year. 

V irtua l  memory requ i res 
the m i c roprocessor to stop 
in the m iddle of an i nstruc­
tion if i t  determ ines that the 
address ca l led is not in  mem­
ory, back up execution of 
the i nstruction, and restart 
the instruction after the con­
tents of that v i rtual address 
have been brought in  from a 

mass-storage device (eg: a 
hard d is k). 

Retu rn ing to the orig ina l  
question, experts concede 
that, s i mply because m icro­
computers now have fea­
tu res once found only in 
larger machines, i t  does not 
fol low that they w i l l  over­
take m i n i c o m p u ters a n d  
maxicom puters. E a c h  year 
the m i n i c o m p u te rs a n d  
maxicomputers add perfor­
mance features that keep 
their power far ahead of 
microcomputers. I n  fact, the 
new more powerf u l  m icro­
computers now have fea­
tu res that were found in 
larger systems f ive or more 
years ago. 

Ro b o t  K i t  A n ­
nounced: I n  the December 
1 979 BYT E N ews, I pred icted 
that a robot kit wou l d  be in­
troduced i n  1 980. I t  now 
seems as if that predi ction 
w i l l  come true i n  1 982. 
Heath Company recently de­
monstrated a 3 -f oot-h i g h  
robot prototype to Heath 
reta i lers that it p lans to in­
troduce in 1 982. The robot 
k it w i l l  use the Motorola 
6802 m i croprocessor . w ith 
4 K bytes of programmable 
memory and 32 K bytes of 
ROM (read-only memory). I t  

· w i l l  have a deta c h a b l e  

j oyst i c k ,  vo ice synthes is ,  
and one m u l ti pu rpose arm.  
At th is  t ime, i t  is projected 
that the k i t  w i l l  cost less 
than $1 000. 

C h a n g e  Of N a me: 
Seagate Technology is  the 
new name for Shugart Tech­
n ol ogy. Seagate Technology 
is the Scotts Val ley, Cal ifor­
n ia ,  f i rm that manufactu res 
W i n  c h e s t e r - t e c h  n o  l o g y  
5 %  - inch h ard-d isk  dr ives .  
The decis ion to c hange its 
name was made by Seagate 
T e c h n o l o g y  t o  h e l p 

· d i s t i n g u i s h  i t  f r o m  the 
famous maker of f l oppy-disk 
dr ives, Shugart Assoc iates. 
Both compan ies were found­
ed by D avid Shugart .  H ow­
ever, Mr Shugart i s  no l onger 
a f f i l i a ted w i t h S h u g a rt 
Assoc i ates. 

MAIL: I receive a large 
number of letters each month 
as a result of this column. If you 
wish a response, please include 
a sta mped,  se l f-addressed 
envelope. 

Sol Libes 
POB 1 992 
Mountainside NJ 07092 

LET YOUR APPLE SEE THE WORLD ! 
The DS-65 Diglsector® Is a random access video digitizer 
which converts a TV camera's output Into digital Infor­
mation the Apple can process. It features 256 X 256 
resolution with up to 64 levels of grey scale. 
Scanning sequences are user programmable. 
On-board software in EPROM is provided for 
displaying digitized Images on the H i-Res 
screen. 

Use the DS-65 for: Precision Security Systems 
• Computer Portraiture • Robotics • Fast to 
Slow Scan Conversion • Moving Target l ndi· 
caters • Reading UPC codes, schematics, musi­
cal scores and paper tape • 

NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE 
ON DISK ! 

- Portrait System Software: This program includes 
captions and a credit l ine, reverse printing for 

T-shlrt application and the option to save por­
traits on disk. 

- Picture Scanner: Provides a variety of differ­
ent dithering algorythms for compressing the 

digitized Image into the H i-Res screen. 

Write or call for more Information ! 

DS-65 Price: $349.95 GIVE YOUR APPLE THE GIFT OF SIGHT! THEN\ 0 � 10) '0' FSII Camera Price: $299.00 Master Charge I VIsa Accepted f.A1U. � � Combination Price: $599.00 W@� P. O .  BOX 1 1 1 0  DEL MAR, CA 9201 4 71 4-942-2400 
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This printer costs less than$450. Beat that . . .  if you can. 

This is the Epson MX-70. The lowest priced dot 
matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. 
But you ain't heard the half of it. 

To begin with, the MX-70 has a lot more in 
common with our now-famous MX-80 than just 
the name. Like unequalled Epson reliability. 
And technological breakthroughs like the 
world's first disposable print head. But frankly, 
the MX-80 packs a lot more power than some 
people need. So we built the 
MX-70 to be a no-frills print­
er. At a no-frills price. 

But the MX-70 is still a great 
little printer .  We give you 
80 CPS unidirectional print­
ing. Top-of-form recognition. 
Programmable line feed and 
form length s .  Plain paper 
printing. An easy-to-read 5x7 
matrix . S elf test .  And an 
adjustable tractor feed. 

That's what you'd expect 

from a basic little printer. But here's something 
you wouldn't expect: the finest graphics package 
on the market today. Free. 

We call it GRAFTRAX II. And it means 480 dots 
across the page, resolution to 60 dots per inch, 
and a graphic image free of the jitter and overlap 
that plagues other printers. You get cleaner grays 
and finer point resolution. 

So now you've got a choice . You want more 
power and extra functions, you buy the MX-80. 

You want a basic little printer 
that prints, and keeps on 
printing, you buy the MX-70. 
They're both at your dealer 
now. 

But at this price, you'd bet­
ter hurry. 

EPSON 
EPSON AMERICA , INC. 

23844 Hawthorne Boulevard • Torrance, California 90505 • (213) 378-2220 
Circle 1 49 on Inquiry card. BYTE February 1981 217 
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• • • EVERYTHING FOR YOUR TRS·80'e • •  

• TRs-80'" is a trademark of the Radio Shack Division of Tandy Corporation 

* All orders processed within 24-Hours . ,4� �O D-1 1  PROGRAMS 
* 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 
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(1) ELECTRIC PENCIL (Michael Shrayer Software) ... 
Complete word processor with extensive editing and 
printer formatting features ..... $325 (STANDARD 
TRSDOS VERSION) ... $350 (DIABLO, NEC OR QUME 
TRSI(OS VERSION). 
(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
AtCOUNTS PAYABLE, INVENTORY CONTROL, 
INVOICING AND PAYROLL (Small 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 (Race! 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 IO ... and more ... $150. 
(5) ADVENTURE #1-#9 (Scott Adams - Adventure 
lnternational) ... a series of games formally only 
available on the large computers ... your goal is to work 
your way through a maze of obstacles in order to 
recover a secret treasure or complete a mission . . .the 
package includes all 9 Adventures written by Scott 
Adams ... $99.95 . 
(6) GSF (Racet Computers) ... Generalized Subroutine 
Facility ... a series of super fast machine language 
utilities that can be called from a BASIC program (no 
machine language knowledge required) ... sorts 1 000 
items in under 5 seconds ... allows PEEK and POKE 
statements ... move data blocks ... compress and un­
compress data ... works under TRSDOS ... $50. 
(7) DSM (Race! Computes) ... Disk Sort Merge ... sorts 
and merges large multiple diskette files on a 1 to 4 
drive system ... NOT AN IN MEMORY SORT ... 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 TRSDOS ... $1 50. 
(8) RSM (Small Systems Software) ... a machine 
language monitor and disassembler ... can be used to 
see and modify memory or disk sectors . . . contains all 
the commands found on the Model-l version plus 
some additional commands for the MOD-II ... works 
under TRSDOS ... $39.95. 
(9) BLINK BASIC LINK FACILITY (Race! Computes) .. 
Link from one BASIC program to another saving all 
variables ... chain programs without losing variables 
... $50. 
(10) BASIC CROSS REFERENCE UTILITY (Race! 
Computes) ... lists all variables and strings used in a 
program (with the line numbers in which they appear) 
... lists all GOTO's and GOSUB's (with the line num­
bers in which they appear) ... searches for any specific 
variables or strings (with the line number in which 
they appear) ... $50. 
(l 1) DEVELOPMENT PACKAGE (Race! Computes) ... 
s.uPERZAP . (to see, print or change any byte on a 
d1skette) ... 01sassembler and MOD-II interface to the 

MICROSOn EDITOR ASSEMBLER PLUS including t 
uploading services and patches for Disk 1/0 .. assemble 
directly into memory ... save all or portions of source 
to disk ... dynamic debug facility (ZBUG) ... entended • 
editor commands ... $125. t 
(12) HARD/SOn DISK SYSTEM (Race! Computes) ... 
The software essential to interface any of the popular 
large hard disk drives ... completely compatible with • 
your existing software and files ... allows up to 20 
megabytes of storage {and lar�er) . . . directory expand- t able to handle thousands of flles ... $400. 
(13) CAMEO HARD DISK DRIYE CONTROLLER .. 
coming soon (November 1?) • 

(14) HARD DISK DRIVES ... coming soon (Nov. 1 ?). t 
(15) H I E COMPUTRONICS, INC. SHARE-A­
PROGRAM DISKETTE �1 .. . works under TRSDOS ... a 
collection of programs written by MOD-II owners.. 

• 
programs include data base management...a word t processor ... mail system ... mortgage calculations . . . 
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 •t 
a program that can be added to the SHARE-A-PRO­
GRAM DISKETTE. 
(16) WABASH CERTIFIED DISKETTES ... $39.95 (per 

. �x � 1�. • 

(17) FLIP SORT DISKETTE STORAGE TRAY . . . Stores t 50 diskettes . . . comes complete with index-dividers, tilt 
plates and adjustable spacing . . . $44. 95. 

�1������l�M�gN�t �flSA�
s
��

n
.
t
�� .f+fg+7�t. •t 

MATH ... GAMBLING ... GAMES ... includes 125 page 
manual and 2 diskettes ... $99.95. 
(19) BUSINESS PAC 100 ... 100 essential business • 
�'3g���E����

NT
��;TEM���b��L 

.. 
�
A
.:L�

O
uLCA: t T IONS . . .  CHECKBOOK MA INTENANCE . . .  AC­

COUNTS RECEIVABLE ... ACCOUNTS PAYABLE ... 
includes 1 25 page manual and two diskettes ... $149.95. • 
(20) EDITOR ASSEMBLER (Galactic Software Ltd.).. t the first user oriented Editor Assembler for the 
MODEL II and was designed to utilize all the features 
of the MODEL I I .  It inclUdes innovative features for 
ease of coding and debugging and complete docu- • 
mentation (over 120 pages) ... works under TRSDOS t ... $229.00. 
(21) BASIC COMPILER (Microsoft) ... changes your 
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(22) MAIL/FILE SYSTEM from Galactic Software Ltd. 1 
stores 2,500 names per disk. No sorting time is J 
required since the file is automatically sorted by first 

• and last name plus Zip Code on input. Retrieve by any t combination of 19 user codes. Supports an 1 1  digit 
alphanumerics Zip. Supports a message line. Comes 
complete with user-oriented documentatior { 100-
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extension) . . . works under TRSDOS . . . $199.00 t (23) INCOME TAX PAC ... Professional income tax 
package ... most forms and schedules ... output to video 
or line printer ... automatic memory storage of all • 
information ... data can be loaded from diskette. t changed and edited ... built in error checking . . . $199.95. 

(24) COMPUTER GAMES (SBSG) ... Mean Checker 
Machine, Star-Trek I l l ,  Concentration, Treasure Hunt, • 
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50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 1 0977 
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(91 4) 425-1 535 
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N E W  TOLL-FR E E  

O R D E R  L I N E  
(OUTSI DE OF N.Y. STATE) 

(800) 431 -281 8 

• 

t • 

(1) CP/M (Lifeboat Associates) . . . . . an alternative 
A operating system for the MOD-II that allows MOD-II 

owners to use any of the hundreds of programs 
available under CP/M ... $170. l 
(2) CP/M HANDBOOK ... (Sybex) ... a step-by-step 
guide to CP/M ... takes the reader through each of the l CP/M commands ... numberous sample programs ... 
practical hints ... reference tables ... $ 13.95. 
(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL, 
AND PAYROLL (PeachtreeSoftware) ... requires CP/M 
and M ICROSOFT BASIC ... professional business 
systems .. .turn key operation ... can be used as single 
modules or as a coordinated system .. . $500 per 
module ... $2500 for the complete system. 
(4) WORD-STAR ... The ultimate word processor ... 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. 
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(5) MAIL LIST MERGE ... An add on package that M 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 s 
�n�'; 6��G�.��d �:�

u
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(6) SELECTOR Ill (Micro-Ap) ... complete data LISTED 
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additional modules for simplified inventory control, I( • 
accounts receivable and accounts payable . .. requires 
CBASIC-2 ... $295. 
(7) SELECTOR IV (Micro-Ap) ... the ultimate data 
management system ... all features use the SELECTOR 
Ill plus ... data file format conversions ... full page report 
tormatter ... computations . . . global search and replace 
... hard disk compatible ... data/text merging . . .  $550. 
(8) GLECTOR (Micro-Ap) . . . add on package to the 
SELECTOR ... general ledger that allows the user to 
define a customized chart of accounts . . . $350. 
(9) CBASIC-2 ... a non-inte�active BASIC 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 ... $120 . 
(10) MICROSOFT BASIC . . . an enhanced version oft he 
MICROSOFT BASIC found on TRSDOS ... adds 
commands such as chaining (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 COMPILER to speed up programs (3-10 
times faster execution) ... $325. 
(11) MASTER TAX (CPAids) ... professional tax 
preparation program ... prepares schedules, A, B. C. D. 
E. F. G, R/RP, SE, TC, ES and forms 2106, 21 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 IRS approved forms. Maintains clint history 
files ... interactive with CP/Aids General Ledger ... $995. 
(12) GENERAL LEDGER II  (CPAids) ... designed for 
CPA's ... stores complete 12 month detailed history of 
transactions . . .  generates f inancial statements. 
depreciation, loan amortizations, journals, trial 
balances. statements of changes in financial position, 
and compilation letters ... includes payroll system with 
automating posting to general ledgers ... prints 
payroll register. W2's and payroll checks ... $450. 
(13) ELECTRIC PENCIL (Michael Shrayer Software) 
... Complete word processor with extensive editing 
and printer formatting features ... $275 (Standard 
printer version) ... $300 (DIABLO, NEC or OUME 
version). 
(14) BASIC COMPILER (Microsoft) ... changes your 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

SOFTWARE 

FOR TRS-80'" 

OWNERS 

MONTHLY NEWSMAG AZINE 
Practical Support For Model I ,  II & III 

• PRACTI CAL APPLICAT I O N S  
• B US I N E S S  
• GAM B L I N G  • GAM E S  
• E D U CATI O N  
• P E R SO NA L  F I NANCE 
• B EG I N N ER'S C O R N E R  
• N E W  P R O D U CTS 
• SO FTWAR E  EXCHAN G E  
• MARKET P LA C E  
• Q U ESTI O N S  A N D  A N SWERS 
• PROG RAM P R I NTO UTS 

. . . . A N D  M O R E  

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISS U ES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
• I NVENTORY CONTROL 
• STOCK MARKET ANALYSIS 
• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 
• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• PAYROLL ( FEDERAL TAX WITHHOLDING PROGRAM ! 
• EXTEND 16DIGIT ACC URACY TO TRS-80'" FUN CTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS! 
• NEW DISK DRIVES FOR YOUR TRS 80'" 
• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80'" 
• A HORSE SELECTION SYSTEM * * *  ARITHMETIC TEACHER 
• COMPLETE MAILING LIST PROGRAMS ( BOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM AC CESS! 
• RANDOM SAMPL I N G * * * BAR GRAPH 
• CHEC KBOOK MAINTENANCE PROGRAM 
• LEVEL I I  UPDATES* * * LEVEL I I  IN DEX 
• CREDIT CARD INFORMATION STORAGE FILE 
• BEG INNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 

LANGUAGE 
• LINE RENUMBERING 
• AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON ( G ENERAL LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE. FORTRAN80. FINANCIAL APPLICATIONS PACKAGE . 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTIC AL AND MATHEMATICAL PROGRAMS 1 BOTH 

,. ELEMENTARY AND ADVANCED! AND 

fR££ . I I< S KI I ' I S ,\ 1 1< \ l l f �L\1<1\ < ll' (,\�'l l\ ' l 'OI<I'  

WORD PROCESSING PROGRAM For wnlmg leiters, text,  ma11ing lists, etc . w11h each new subscnp11ons or renewal 

LEVEL II RAM TEST Checks random access memory to ensure that all memory locations are working properly. � 
DATA MANAGEMENT SYSTEM Complete file management for your TRS-80'" ... '/ll::" I:" C LEANUP Fast action Maze Game. «:.c.: 
ADVENTURE Adventure #0 by Scott Adams (From Adventureland International) .  

* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-1 1  Version). 

SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG ( I NCLUDING LISTINGS OF HU NDREDS OF TRS-80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE ) .  $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSU E. 
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50 N. PASCACK R OAD � H O U R  
SPR I N G  VALLEY, N EW YORK 1 0977 � 24 O R D ER 

ONE Y E A R  SUBSCR I PT I O N  $24 - - - - - L I N E  
TWO YEAR SUBSC R I PT I O N  $48 . . . . . . . . . . 

(91 4) 425-1 535 
SA M P L E  O F  L A T EST I S S U E  $ 4 . . .  - . . . . . . 
START MY S U B SC R I PT IO N  W I T H  I S S U E  . 

( # 1 - J u ly 1 978 • #7 - J anuary 1 979 • # 1 2 - June 1 979 • # 1 8 - J anuary 1 980) 
N EW SUBSC R I PT I O N  . . . R E N EWAL . . . . . . .  . 

O R D E R  LI N E  
( O UTSIDE OF N.Y. STATE) 

(800) 431 -281 8 

CREDIT C AR D  NUMBER ------------------------- EXP. DATE. ______ _ 

SIGNATURE _______________________________________ _ 

NAME ----------------------------------------------------------------------------
C I TY ________ STATE. _________ ----<.. IP ___ _ ADDRESS _____________ �� 

••• ADD $6, YEAR (CANADA, MEXICO) - ADD $ 1 2. YEAR AIR MAIL . OUTSIDE OF U.S.A . .  CANADA & MEXICO ••• 

Circle 1 50 on inquiry card. BYTE February 1981 219 



Image Processing 
With a Printer 

For a long time I have been inter­
ested in producing recognizable im­
ages using a basic Teletype just as you 
see in many computer stores; and I 
thought that an expensive camera and 
interface were required to digitize the 
picture. But in 1979 an article in Dr 
Dobb's Journal described just how to 
do this type of image processing with 
a Diablo printer. (See reference 1 . )  
While I didn't have this type of 
printer, I figured the concept should 
work with my Model 43 Teletype or 
any other printer. After all, the hard­
ware interface required looked simple 
enough. What could I lose? I worked 
out my ideas, implemented the 
system, and now I can process images 
inexpensively at home. So as a suc­
cessful personal-computer experi­
menter, I'll pass on my experience to 
you. 

An Overview of the System 
The principle behind this image 

processing system is easy to under­
stand and implement in a home com­
puter system. The procedure used to 

About the Author 
Clark A Calkins has worked for 11 years 

with the General Electric Company at the 
Vallecitos Nuclear Research Center and now 
holds a position as a systems programmer for 
the Advanced Nuclear Applications Group. 

220 February 1981 © BYTE Publications Inc 

Clark A Calkins 
2564 Walnut Blvd #106 

Walnut Creek CA 94598 

prepare a digital picture contains the 
following steps: 
• Connect a light-sensitive device 
(such as a phototransistor) to the in­
put of an AID (analog-to-digital) 
converter that is connected to the 
computer. 
• Mount the phototransistor on the 
print head of the printer so that it 
senses light reflected off the paper in 
the printer's print position. 
• Place the paper containing the 
image in the printer so the print head 
will traverse the image; then send a 
series of space characters to the 
printer to cause the print head to 
move across the paper. 
• Measure and store the values of 
light intensity at each character posi­
tion under program control, using 
AID-converter output. 
• Insert a blank sheet of paper into 
the printer. 
• Use a computer program to print 
selected characters onto the blank 
sheet; each character corresponds to 
the light intensity at a given print 
position. The higher the intensity, the 
lighter the character should be . 

Having decided that this would be 
an interesting project, I went to the 
local electronics store and purchased 
the necessary parts and assembled the 
unit. When I loaded in a sample con­
trol program written in BASIC, the 

thing actually worked, and after a lit­
tle experimentation, I could even 
recognize some features ! Then the fun 
started, I cut pictures from the maga­
zines lying around the house and 
started to process them while trying 
different substitution characters . This 
was great fun for my entire family! 

After a few hours of playing with 
this system, I started to realize that I 
needed a better control program that 
would execute faster. The BASIC 
program worked at about three char­
acters per second, but with a faster 
program, I could try larger pictures. 
The basic functions required were: 

• Scan over a variable-width image 
of any reasonable length at a much 
faster speed. 
• Save the resulting digital data out 
on a disk file for later use. 
• Be able to use a user-defined char­
acter-substitution sequence (the more 
flexible, the better). 

The results of this effort are shown 
in listing 1 .  Here is a control program 
written for the CP/M (version 1.4) 
operating system that does what is re­
quired (and a little more) .  It can scan 
a line of up to 255 characters and as 
many as 255 lines (memory permit­
ting) .  The character-substitution se­
quence is limited to sixty-four char-
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F = file the data. 
H = help, display menu. 
M = set maximum and minimum values. 
P = print the data back out. 
Q = quit and return to CP/M. 
R = read the file in. 
S = scan a new page. 
T = set the tone array. 

Table 1: The menu displayed by 
IMAGE. 

acters, and there is a primary and 
secondary string . Two separate 
strings were chosen so the printer 
would not have to backspace to pro­
vide overstrike capability; characters 
from the secondary string print on 
top of those from the primary string. 
However, it does have to return the 
carriage without feeding a line. 

For an example of what a user can 
do with this system, refer to figure 1 .  
I n  order t o  achieve the desired con­
trast, it was necessary to use over­
strike on the darker areas. This pic­
ture originally was a black-and-white 
photograph reproduced from a maga- . 
zine page. The difference between the 
maximum and minimum values read 
from the AID converter for this pic­
ture. was decimal 130. The higher this 
difference is, the more contrast the 
resulting printout will have and the 
better it will look. 

Using IMAGE 
The image processing program, 

IMAGE, is run as a transient program 
under Digital Research's CP/M 
operating system. If IMAGE is being 
used under some other system, the 
start-up procedure would change. 
The program is initially executed by 
typing in the following command 
line: 

A> IMAGE filename 

In this case, the data-storage file is 
identified as "filename.img". (The ex­
tension "img" is assumed by the pro­
gram. )  This will be used for all corres­
pondence with the disk. When con­
trol is transferred to this program, a 
heading and initial menu are dis­
played, allowing the user to choose 
one of several options. (See table 1 . )  
The user may type either F ,  H ,  M ,  P, 
Q, R, S, or T (uppercase or lower­
case) .  Anything else is ignored and 
causes the full list to be printed. 

F: File the Data 
This writes out the data that was 

Text continued on page 240 
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Listing 1: IMAGE, the control program for image processing. This version is written 
for CP/M version 1 . 4  (compatible with version 2. 0) and can scan 255 lines of up to 255 
characters. Overstrike capability is provided to increase contrast of output pictures by 
darkening areas as necessary. Try squinting your eyes or holding the images at different 
viewing distances to obtain a maximum of picture clarity (ie: the illusion 's gestalt). 

0 1 00 
0 1 00 3 1 D307 
0 1 03 1 1 7C04 
0 1 06 OE09 
0 1 08 CD0500 
0 1 08 2 1 6500  
0 1 0E 3649  
0 1 1 0  2 3  
0 1 1 1  3 6 4 D  
0 1 1 3  23 
0 1 1 4  3647 

0 1 1 6  1 1 B504 
0 1 1 9  OE09 
0 1 1 B  CD0500 
0 1 1 E  1 1 8 1 05 
0 1 2 1  CDF303 
0 1 24 E65F 
0 1 26 FE46 

IHAG E . ASH NOVEHBER 4 , 1 97 9  

COPYRI GHT 1 97 9 ,  CLARK A .  CALK I N S  

T H I S  PROGRAH ALLOYES A U S E R  T O  SCAN O V E R  A*  lHAGE PLACED I N  
T H E  C P / H  L I S T  D E V I C E  AND RECORD THE R E L A T I V E  GRAP H I C  DENS ITY 
VIA  AN A / D .  I T  I S  ASSUHED THAT THE USER H A S  PLACED A PHOTO 
SEN S I T I V E  DEVICE ON THE HEAD OF  THE PR I N T E R  AND CAN READ 
THE RELAT I V E  ENTEN S I T Y  OVER AN A/D CHANNEL . REFER TO DR.  
DOBBS JOURNAL , OCTOBER 1 97 9  < VOL 4,  I SSUE 9,  M39l  FOR DETAILS 
ON D O I NG T H I S .  

T O  USE T H I S  PROGRAH , T Y P E :  
A > I HAGE F I LENAHE<RET> 

ONCE EXECU T I N G ,  T H I S  PROGRAH U I LL A SK FOR T HE OPTION  THAT 
I S  DESIRED.  THE USER HAY ; 

1 )  SCAN A NEU I KAGE AND RECORD THE DENS I T Y  DATA , 
2 )  F I L E  THE EX I S T I N G  DATA AUAY 9H T H E  F ILE SPEC IF IE D ,  
3 l  READ I N  DATA FROH A PREV I OUSLY SAVED SCAN FROH T H E  

SPEC I F I E D  F I L E ,  
4 l  SET THE TONE ARRAYS T H A T  U I LL BE USED  T O  P R I NT B A C K  THE 

I HAGE TO ANY DESIRED SET OF  CHARACTERS , 
S l  P R I N T  OUT THE I HAGE U S I N G  THE CURRENT TONE  ARRAYS ,  
6 )  SET HAX I HUK A N D  K I N I KUK VALUE S .  

T H E  F I LE HAKE SPEC I F I E D  U I L L  B E  G IVEN T H E  DEFAULT EXTENSION  
, OF  ' I KG'AND T H I S  KUST E X I S T  IF  DATA I S  T O  BE READ BACK I N ,  OR  

I T  Y I L L  BE CREATED < I F  NECESSARY ) I F  N E U  DATA  IS  T O  B E  F I LED 
AYAY . TO  SCAN A HEY I KAGE , THIS CODE Y I L L  ASK FOR THE DESIRED 
L I NE LENGTH . TYPE I N  THE LENGTH < I N  DEC I KA L l  AND T HE N  YOU UILL 
BE G I VEN THE OPPORTUN I T Y  TO POS I T I O N  THE PAPER BEFORE THE SCAN 
STAR T S .  ONCE START E D , THE SCAN U I L L  CONT I NUE UNT I L  255 L I NES 
HAVE BEEN SCANNED OR THE USER HAS TYPE ANY KEY < ONLY CHECKED 
AT  THE END OF  A L I NE > .  THE RANGE OF  VALUES READ U IL L  BE G IVEN 
AND CONTROL U I L L  RETURN T O  THE O P T I ON SELEC T I ON LEVEL . UHEN 
P R I N T I N G  THE DATA BACK OUT, T Y P I N G  ANY K E Y  < AG A I N  AT THE END 

, OF A L I N E >  Y I L L  HALT THE PROCESS AND RETURN T O  THE OPT I ON 
SELECT I ON LEVE L .  

T H I S  PROGRAK U I L L  N O T  CHECK HEKOR Y  USAGE , SO B E  SURE THAT 
THERE I S  ENOUGH ROOK FOR THE I KAGE B E I NG SCANNED < ONE BYTE 
I S  USED PER COLUHN POSI T I O N ,  PER L I NE . 

ORG 1 00 H  
I KAGE L X I  . S P , STACK ; SETUP STACK 

i 

L X I  D , HELLO 
KVI C , 9  
CALL CPH 
LXI H , 005CH+9 ; SET I HAGE E X T EN S I ON T O  ' I HG ' . 
K V I  K '  ' I '  
I N X  H 
HVI H , 'H '  
I NX H 
H V I  H , ' G '  

A S K  F O R  THE D E S I R E D  OPT ION . H E R E  YE DON ' T  U A I T  F O R  A CARRIAGE 
RETURN , JUST T HE F I RST T H I N G  TYPED . I NV A L I D  RESPOHCES ARE 
I GNORED . 

OPT L X I  D , OP T I OH j UHAT DOES T H E  U S E R  U A N T  T O  DOY 
C , 9  HVI 

CALL 
UHAT LXI 

CALL 
ANI 
CPI 

CPK 
D , OUESTN 
ASK 
5FH ; HAKE UPPER C AS E  FOR COHPAR ISONS , 
' F '  ; F I LE T H E  DATA? 

Listing 1 continued on page 224 

Circle 1 51 on inqu iry card. .--. 





ThB dsys of comp/icstBd. unTBiisbiB, 
dynsmic RAM srB gonB: 

the ultrabyte memory board $19 9. 9 5 (complete kit ) 
with 161< memory 

Ne1ronics consistently offers innovative products at un­
beatable prices. And here we go again -with JAWS, 
the ultrabyte 64K S 100 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 B/1. Intel's 
single chip 64K dynamic RAM control ler 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 4 1 1 6  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. 1 6/VE YOUR COMPUTER A 816 BYTE OF MEMORY I POWERWITHJAW$-SAVEUPTO ISOON 

/NTTIODUCTORY liMITED-OFFER SPECIAl. PRICES/ 

UNDECIDED! TRY A WIR£JJ /fil( J4M' IN YOUR COMPUTER ON OUR 
10-0AY MONEY- BACK OFFER ISFfCIFY YOUR COMPIJTEIIJ. - - - - - - - - - - - - - � - - - - - - - - - - - - - -1 CONTINENTAl U.S.A. C!UDITCAIID IIJYEIUi OUTIID£CONIUtnCIITCALL • : CALL TOLL FREE 800·243·7428 � 

! .. NiiRDNiCS�·:������6E�T0L��j 
I 333 Litchfield Road, New Milford, CT 06776 1 
l Please send the items checked below: : D JAWS 16K RAM kil, No. 6416, $199.95. • 
1 D JAWS 1 6K RAM fully 111embted, tested, burned in, 
I No. 6416W, $229.95.* 
I 0 .I�WS 3111. R�M \lit, No. 6432, (reg. price $329.95), 

SPECIAL PRICE $299.95.* 
D JAWS 32K RAM fully usembtad, tnted, burnad in, 

No. 6432W, (reg. price $369.95). SPECIAL PRICE 
$339.95."' 

[J JAWS 48K RAM kit, No. 6448, (reg. price $459.95). 
SPECIAL PRICE $399.95.* 

D JAWS 48K fully unmblad, tnlld, burned in, No. 
6448W, (reg. price $509.95). SPECIAL PRICE 
$449.95."' 

D JAWS 64K RAM kit, No. 6464, (reg. price $589.95), 
SPECIAL PRICE $499.95.* 

D JAWS 64K RAM fully usemblad, tested, burned in, 
No. 6464W. (reg. price $649.95), SPECIAL PRICE 
$559.95."' . 

D Expansion kit, JAWS 1 6K RAM module, lo expand 
eny of the above in 16K blocks up to 64K. No. 16EXP, 
$129.95 . •  
*All prices plus S 2  postage and handling. Connecticut 
residents add sales tax. 

Total enclosed: S--------,---­
[J Personal Check D Money order or Cashiers Check 
D VISA D MASTER CHARGE (Bank No. _ _  . .) 
Accl. No. _______ Exp. Dele __ 

1 Signature ___________ _ 

l Prinl Name ___________ _ 

t Address ____________ _ 

I Cily -------------
1 Stale Zip ___ _ l

_� �e.!!d_m! ��:_i�o!"l!l�o!! _ _ _ _ _ _ _ _ _ _ _ _ _ _  , 
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Listing 1 continued: 

0 1 2 8 C A A 3 0 2  
0 1 2 B F E 5 0  
0 1 2 D C A 0 5 0 2  
0 1 3 0 F E 5 4  
0 1 3 2 C A 5 A 0 3  
0 1 3 5 F E 5 3  
0 1 3 7 C A 4 C 0 1  
0 1 3 A F E 5 1  
0 1 3 C C A O O O O  
0 1 3 F F E 5 2  
0 1 4 1  CAOF03 
0 1 4 4 F E 4 D  
0 1 4 6 C A 7 D 0 3  
0 1 4 9 C 3 1 6 0 1  

0 1 4 C AF 
0 1 4 D 3 2 D 3 0 7  
0 1 5 0 3 D  
0 1 5 1  3 2 D 4 0 7  
0 1 5 4 1 1 1 D 0 6  
0 1 57 O E 0 9  
0 1 5 9 C D 0 5 0 0  
0 1 5C C D 9 C 0 3  
0 1 5 F 3 2 D 5 0 7  
0 1 6 2 I E O D  
0 1 6 4 C D O A 0 4  
0 1 6 7 1 1 9 F 0 5  
0 1 6A C D F 3 0 3  
0 1 6 D 1 6 0 4  
0 1 6F 3 E 0 1  
0 1 7 1 3 2 0 8 0 7  
0 1 7 4 O E F F  
0 1 7 6 2 1 D 7 0 7  
0 1 7 9 3 A D 5 0 7  
0 1 7 C 4 7  
0 1 7 0 C D C F Q 3  
0 1 8 0 7 7  
0 1 8 1  3 A D 3 0 7  
0 1 8 4 B E  
0 1 85 D 2 8 C 0 1  
0 1 8 8 7 E  
0 1 89 3 2 0 3 0 7  
0 1 8 C 3.A D 4 0 7  
0 1 8 F B E  
0 1 9 0 D A 9 7 0 1  
0 1 9 3 7 E  
0 1 9 4 3 2 D 4 0 7  
0 1 9 7 2 3  
0 1 9 8 1 4  
0 1 9 9 F 2 A S 0 1  
0 1 9 C 3 A 0 8 0 7  
0 1 9 F 3 C  
O l A O 3 2 0 8 0 7  
0 1 A 3 1 6 0 0  
0 1 A5 1 E 20 
0 1 A 7 C D O A 0 4  
0 1 A A 0 5  
O l A B C 2 7 D 0 1  
O I A E l E O D  
0 1 B O  C D O A 0 4  
0 1 B 3 l E O A  
0 1 -85 C D O A 0 4  
0 1 B 8 C D F D 0 3  
0 1 B B D A C F O l 
O l B E D 5  

' 

JZ F I L E  
C P I  ' P ' ; P R I N T  THE F I LE 
J Z  P R T  
C P I  ' T ' ; S E T  T H E  T O N E S  
J Z  T S E T  
C P I  ' S '  ; S C A N  A N E �  P A G E  
JZ SCAN 
CPI '(l' ; o u n  P R O C E S S I N G  
JZ 0 
C P I  ' R ·' ; RE A D  I N  T H E  F I L E ?  
J Z  R E A D F  
C P I  ,.II ... ; S E T  II A X  A N D  H I N S 
J Z  S E T II A X  
JHP OPT ; NO T  R E C O GN I Z E D  

S C A N  ACROSS T H E  P A G E  A N D  C O L L E C T  D A T A  F R O H  T H E  A / D .  A T  F I R S T  
A S K  T H E  U S E R  FOR THE L I N E L E N G T H  T O

-
U S E  < A  D E C I H A L  N U H B E R l .  

THEN G I V E H I H/HER AN O P O R T U N I T Y  T O  PO S I T I O N  THE P A G E  B E F O R E  
START I N G . C O N T I N U E  SCANN I N G  U N T I L  2 5 5  L I N E S  HAVE B E E N  C H E C K E D  
OR THE USER HAS T Y P E D  A K E Y  ( C HECKED A T  T H E  E N D  O F  A L I N E  
ONLY > .  U H E N  DONE , R E P O R T  THE H A X I H U H  A N D  H I N I HUH V A L U E S  R E A D  
F R O H  T H E  A/D . U E  H O P E  T H A T  THE U S E R  H A S  E NOUGH H E H O R Y  FOR A L L  
O F  T H I S  SCAN DATA < O NE B Y T E  P E R  C O L U H N  P E R  L I NE > A S  A C H E C K  
I S  NOT H A D E  < B UT C O U L D  B E  I N  N E C E S S A R Y > .  

SCAN XRA 
STA 
O C R  
STA 
LXI 
H V I  
C A L L  
C A L L  
S T A  
H V I  
C A L L  
L X I  
C A L L  
H V I  
H V I  
STA 
HVI 
L X I  
L D A  
H O V  
CALL 
HOV 
L DA 
CliP 
JNC 
HOV 
STA 
LDA 
CHP 
J C  
H O V  
S T A  
I N X  
I N R  
JP 
LDA 
I N R  
STA 
HVI 
HVI 
CALL 
DCR 
J N Z  
H V I  
C A L L  
H V I  
CALL 
CALL 
JC 
PUSH 

A 

OUTLP 

INLP 

D O l  

0 0 2  

003 

H A X  
A 
H I N  
D , L L N G T H  
C , 9  
CPH 
G E T N U H  
L N G T H  
E ,  1 3  
P R I N T 
D , POS 
ASK 
D , 4  
A ,  1 
N S E C T  
C , 2 5 5  
H ,  BUFF 
LNGTH 
B , A  
R E A D  
H , A  
II AX 
H 
D O l  
A , H  
H A X  
H I N  
H 
D 0 2  
A , H  
H I N  
H 
D 
D 0 3  
N S E C T  
A 
N S E C T  
D , O  
E ' '  ·' 
P R I NT 
B 
I NLP 
E ,  1 3  
P R I NT 
E ,  1 0  
P R I N T  
C H E C K  
TOUT 
D 

j SE T  H A X I H UH A N D  H I N I HU H  V A L U E S  

; F I N D  L I N E  L E N G T H  F R OM U S E R  

; G E T  NUHBER F R O H  U S E R . 

; R E TURN T H E  C A R R I A G E  

; T E L L  U S E R  T O  R E A D Y  T H E  PAPER 

; T H I S  I S  A S E C T O R  COUNTER 

; HA X I HU H  R O U  C OUNT 
; S E T  BUFFER A D D R E S S  
; C O LUHHN C O U N T  

; G E T  A V A L U E  F R O H  THE A / D  

; KE E P  T R A C K  OF H A X  A N D  H I N  VALUES 

; C OUNT B Y T E S  
; SE C T O R  L I H I T  Y E T 1  
; Y E S ,  C OUNT T H E H  

; HO V E  ONE C O L U H N  

; N E X T  L I N E  

; C H E C K  THE K E Y B O A R D  

Listing 1 continued on page 226 



Be.st.-Se:\Ung Author 
lERRY POURNELL .. W\'\t\ng With A. Mlcroco puter" 
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DOMESTIC subscription rate, 
D U.S. I yr. (4 issues) @ $8.50 D Canada & Mexico, I yr. (4 issues) @ S 10.00 
FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank) 
D Europe (and all other countries, except above), I yr. @ $ 1 2.00 - surface delivery. 

D Bill Visa 0 Bill Master Charge D Bill me (North America only) 

Card Number Expiration 

Signature Name (please print) 

Street/ Apartment Number 



Circle 152 on Inquiry card. 

M BC Systems, Inc. 
( 203)  34 2 - 2 74 7  

NORTH STAR HOR I Z ON : 

HRZ - 2 - 3 2 K-D-Factory ASM $ 2 2 7 5  
HRZ-2-32K-Q-Factory ASM $ 2 6 7 5  
6 4 K  D D  or Q Al so Avai l ab l e  
HDS- 1 8 - F  • • • . • . • • . . . . . • •  $ 4 4 4 9  
Nor thward D Q  • • . • • • • • . • •  $ 359 
INFO-Manager . . • . . . • . . • •  $ 3 6 5  
Ma i l  Manager • • • • • . • • • • •  $ 269 
General Leger • . • • . • • . • •  $ 7 7 5  
ACC . REC. OR ACC .  PAY • .  $ 4 4 5  
Word S t a r  . . • . • • . • • • . • . •  $ 3 5 0  
Medi cal-Dental SYS • • . • .  $ 2 5 0 0  

COMMODORE ( PET) : 

2 0 0 1 - 3 2 K-BorN Keyboard $ 1 0 9 0  
16K Also i n  Stock . . . .  $859! ! !  

8 0 3 2  ( 8 0 Colum n  S c r een ) $15 9 9  
2 0 4 0  Dual Floppy Drive $ 1 0 9 0  
8 0 5 0  Dual Fl oppy ( lMEG ) $1 5 9 9  
2 0 2 2  Tractor P r i n t e r  . . •  $ 7 4 9  
Word PRO I V  . • • • • • • • • • • •  $ 2 9 0  
V I S I CALC . • . . • • • . • . . • . . • $ 1 9 5  

APPLE I I  PLUS Cal l  For Pr i ce ! 

ATARI 8 0 0  • • • • • • • • • • • • • • • •  $ 8 4 9  

T I  9 9 / 4  Consol e &Moni tor· . .  $990 
INTERTEC SUPERBRAIN : 

3 2 K  RAM • • . • . • • . • . • • • • • .  $ 2 5 9 5  
6 4 K  RAM • • • • • . . • . . • • • • . .  $2695 

PRINTERS 

Letter Qual i ty :  
NEC 5 5 1 0  or 5 5 3 0  . • . • • • .  $ 2 5 5 0  
NEC 5 5 2 0  KSR . • . • . . • . • • •  $2 9 5 0  
DIABLO 6 3 0  • • • • • • • • • • • • •  $23 9 0  
C . ITOH . . • . • . • • • • • • • • . • •  $ 1 6 9 0  

Dot Matr i x :  
CENTRON ICS 7 3 0  • . • • . • . • .  $ 599 

7 3 7 - 1  • • . • . . •  $ 799 
7 9 9  • • . • • • • . •  $ 9 9 9  

EPSON MX-8 0  . . . . • • • • . • • •  $ 5 9 9  
PAPER TIGER 4 60 G  • • • • • • •  $ 1 2 5 0  
BASE I I  MST • • • • • . • • . • . •  $ 6 4 9  

D I S PLAY TERMINALS 

HAZ ELTINE 1 4 2 0  . • . . . . . • • • •  $ 9 4 9  
1 5 0 0  . . • • • • • • • • •  $ 9 9 9  

INTERTUBE I I I  . • . .  ; • • • • . . •  $ 7 7 5  
TELEV I DEO 9 2 0 C  • • . . • • . • . • .  $ 8 4 9  

Since 1 9 7 7  compl ete sales and 
serv i c e .  Most i tems i n  stoc k ,  
p r i ces a r e  subject to change . 
V i sa and Master Charge wel come 
Most i tems shipped by UPS . 

M B C  Systems, Inc .  
Multi Computer Business Systems, Inc. 
28 MARLBOROUGH STREET 
PORTLAND , CONN . 0 6 4 8 0  

( 2 0 3 ) 3 4 2 - 2 7 4 7  TWX 7 1 0- 4 2 8 -6 3 4 5  
M-F 9-6 SAT . 9 : 3 0 - 3 : � 0 
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Listing 1 continued: 

0 1 BF 1 1 0 0 0 0  L X I  
D C X  
X T H L  
X T H L  
H O V  
O R A  
J N Z  
P O P  
D C R  
J N Z  
H V I  
S U B  
S T A  
I N R  
O C R  
H V I  
CNZ 
L X I  
L D A  
H O V  
H V I  
L X I  
C A L L  
L X I  
L D A  
HOV 
H V I  
L X I  
C A L L  
L X I  
H V I  
C A L L  
J H P  

D , O  ; DE L A Y  T O  A L L O U  R E T U R N  O F  C A R R I A G E  
0 1 C 2 1 B  
0 1 C 3 E 3  
0 1 C4 E 3  
0 1 C 5 7 B  
0 1 C6 B 2  
0 1 C 7 C 2 C 2 0 1  
0 1 CA D 1  
0 1 C B O D  
0 1 C C C 2 7 9 0 1  
0 1 C F 3 E F F  
0 1  D 1  9 1  
0 1 D 2 3 2 D 6 0 7  
0 1 [15 o c  
0 1 06 O D  
0 1 07 O E 0 1  
0 1 D 9  C 4 0 5 0 0  
0 1 D C 2 1 4 A 0 6  
0 1  [I F 3 A D 3 0 7  
0 1 E 2 S F  
0 1 E 3 1 6 0 0  
0 1 E 5 0 1 0 A 0 3  
0 1 E 8 C D 3 4 0 4  
0 1 E B 2 1 5A 0 6  
0 1 E E 3 A D 4 0 7  
0 1  F 1  5 F  
0 1 F 2 1 6 0 0  
0 1 F 4 0 1 0 A 0 3  
0 1 F 7 C D 3 4 0 4  
0 1 F A 1 1 2 E 0 6  
0 1 F D O E 0 9  
0 1 F F C D 0 5 0 0  
0 2 0 2  C 3 1 E 0 1  

0 2 0 5  1 1 9 F 0 5  
0 2 0 8  C D F 3 0 3  
0 2 0 B  3 A D 6 0 7  
0 2 0 E  4 7  
0 2 0 F  2 1 D 7 0 7  
0 2 1 2  E B  
0 2 1 3 C 5  
0 2 1 4  2 1 1 1 0 7 
0 2 1 7  3 A 1 0 0 7  
0 2 1 A  D 5  
0 2 1 B  C D 4 E 0 2  
0 2 1 E  D 1  
0 2 1 F  2 1 53 0 7  
0 2 2 2  3 A 5 2 0 7  
0 2 2 5  A 7  
0 2 2 6  D5 
0227 C 4 4 E 0 2  
0 2 2 A  E 1  
0 2 2 8  C D F D 0 3  
0 2 2 E  D A 4 5 0 2  
0 2 3 1  1 E O A  
0 2 3 3  C D O A 0 4  
0 2 3 6  3 A D 5 0 7  
0 2 3 9  5F 
0 2 3 A  1 6 0 0  
0 2 3 C  1 9  
0 2 3 D  C 1  
0 2 3 E  0 5  
0 2 3 F  C 2 1 2 0 2  
0 2 4 2  C 3 1 E 0 1  
0 2 4 5  C 1  
0 2 4 6  O E 0 1  
0 2 4 8  C D 0 5 0 0  
0 2 4 8  C 3 1 E 0 1  

DELAY 

TOUT 

P R T H X  

D 

A , E  
D 
D E L A Y  
D 
C ; D O N E  U I T H  P A G E ?  
OUTLP 
A , 2 5 5  j C O H PU T E  NUMBER O F  L I NES USED 
c . 

L I N E S  
c 
c 
C , 1  ; RE T R I E V E  CHARACTER T Y P E D  
CPH ; U NLESS THERE UAS N O N E .  
H , H A X V ; S E TUP T H E  M A X  A N D  H I N  V ALUES F O R  
H A X  ; US E R  T O  S E E  
E , A  
D , O  
B , 3•256+ 1 0 ; U SE D E C I M A L  
B T O A  
H , N I N V  
H I N  
E , A  
D , O  
B , 3•256 + 1 0  
B T O A  
D , KA XH I N  ; P R I N T  T H I S  D A T A  N O U 
C , 9  
CPH 
UHAT 

THE 

PRINT OUT T H E  I H A G E . THERE ARE TUO TONE ARRAYS THAT U I L L  B E  
USED FOR EACH L I N E S U C H  THAT 'OVERST R I KE ' H A Y  B E  U S E D  U I T H  A 
P R I N T E R  T H A T  DOES NOT B A C K S P A C E . E A C H  TONE ARRAY U I LL B E  
CONS I D E R E D  S E P E R A T L Y  < T H E Y  DON ' T  HAVE T O  B E  T H E  SAHE L E N G T H J .  
T H I S  U I L L  ALLOU THE U S E R  T O  H A V E  L O T S  OF CONTROL O V E R  T H E  
OUT P U T ,  I F  H E / S H E  CAN E V E R  D E C I D E  O N  U H I C H  C H A R A C T E R S  T O  USE . 

, 
PRT 

PRTLP 

POUT 

L X I  
C A L L  
L D A  
H O V  
L X I  
XCHG 
PUSH 
L X I  
L D A  
P U S H  
C A L L  
POP 
LXI 
L D A  
A H A  
PUSH 
CNZ 
P O P  
CALL 
JC 
HVI 
CALL 
LDA 
H O V  
K V I  
D A D  
P O P  
D C R  
J N Z  
J K P  
P O P  
K V I  
C A L L  
J H P  

D , P OS 
ASK 
L I N ES 
B , A  
H , B U F F  

B 
H , T ONE 1 
N U K B R 1  
D 
P R I N T L N  
D 
H , T O N E 2  
H U K B R 2  
A 
D 
P R I N T L N  
H 
C H E C K  
P O U T  
E , 1 0  
P R I NT 
LNGTH 
E , A  
D , O  
D 
B 
B 
P R T L P  
U H A T  
B 
c ,  1 
C P K  
U H A T  

; T E L L  U S E R  T O  R E A D Y  P A P E R  

; T H I S  I S  H O U  L O N G  T H E  SCAN I S  

; TH E  S C A N  D A T A  S T A R T S  H E R E .  
; HO V E  D A T A  A D D R E S S  T O  < D E l 
; S A V E  L E N G T H  
; T H I S I S  T H E  P R I K AR Y  T O NE A R R A Y  
; A N D  I T S  L E NG T H  
; S A V E  D A T A  A D D R E S S  
; P R I NT T H I S  L I N E  
; R ES T O R E  D A T A  A D D R E S S  
; HO U  U S E  T H E  S E C O N D A R Y  T O N E  A R R A Y  
; NO T E  T H A T  T H I S  I S  Z E R O  I F  T H E R E  I S  
; N O  SECONDARY A R R A Y . 
; S A V E  A D D R E S S  

; S E T  ( H L J  T O  S T A R T  O F  L IN E  J U S T  P R I N T E D .  
; C HECK T H E  K E Y B O A R D  
; A N D  Q U I T  iF A N YT H I N G  I S  P R E S E N T  
; A D D  A < L F J  T O  T H E  OUTPUT FOR T H E  N E X T  
; L I N E .  
; COMPUTE S T A R T  O F  N E X T  L I NE 

; < H L l H A S  S T A R T  A D D R E SS NOU 
; DE C R E K E H T  LINE C O U NT E R .  

; BA C K  T O  O P T I O N  S E L E C T I ON LEVEL 
; S E T  STACK S T R A I GH T  
; G E T  C H A R A C T E R  TYP E D  

; BU T  I GN O R E  

Listing 1 continued o n  page 228 



Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 

The b iggest chal lenge 
for any mu lt i -user system 
is co-ord inating  requests 
from several users 
to change the same record 
at the same t i me.  

Without proper  
co-ord in at ion ,  the 
confus ion and problems 
of inaccu rate or even 
destroyed data can be 
stagger ing .  

O u r  F i le  and Automat i c  
Record Lock i n g  featu res 
solve these problems. 

For examp le :  normal ly  
a l l  users can v iew a 
part icu lar  record at the 
same t ime. But ,  i f  that 
reco rd is be ing  updated 
by one user,  automat ic  
record lock ing w i l l  deny a l l  
other users access to the 
record unt i l the up-date is 
completed .  So records 
are a lways accu rate , 
up-to-date and i nteg rity 
is assu red .  

P ros demand f i l e  & 
automat i c  record locki n g .  
OAS I S  has i t .  

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Contro l l i n g  who gets on 
you r  system and what they 
do once they ' re on it is the 
essence of  system security. 

(THEN COMPARE.) OASIS IS AVAILABLE FOR 
SYSTEMS: Altos: Compucorp: Cromemco: 
Delta Products : Digital Group: Digital 
Microsystems: Dynabyte: Godbout: IBC: 

W ithout th is  contro l ,  
un authorized users could 
access you r  p rog rams and 
d ata and do what they l i ke .  
A fr ig hten ing  p rospect 
i sn ' t  i t?  

And m u l t i -use rs 
can m u lt i p ly the problem. 

But  with the Logon ,  
Password and Pr iv i lege 
Leve l features of M u lt i -User 
OAS I S ,  a system manager 
can specify for each user 
which p rog rams and f i les 
may be accessed -
and for what pu rpose. 

Secu rity is further 
en hanced by User 
Account ing- a featu re that 
lets you keep a h istory 
of wh ich  use r has been 
logged on ,  when and 
for how long .  

Pros ins ist on these 
secu rity featu res. 
OASI S  has them.  

EFFICIENCY: 
RE-ENTRANT BASIC 

A m u lt i -user system 
is often n ot even p ractical 
on computers l i m ited 
to 64K memory.  

OAS IS Re-entrant 
BAS I C  m·akes it pract ica l . 

How? 
Because al l  users use a 

s i n g l e  run-t ime BASIC 
mod u le ,  to execute the i r  
compi led p rog rams, l ess 

memory is needed . Even 
if you have more than 64K, 
you r  pay-off is cost savin g  
a n d  more effi c ient use 
of a l l  the memory you h ave 
ava i lab le- because it 
servi ces more users. 

Sound l i ke a p ro featu re? 
I t  is .  And OASIS h as it .  

AND LOTS MORE • • •  

Mul t i -User OASI S  supports 
as many as 1 6  term i n als 
and can run i n  as l i tt le as 
56K memory. O r, with 
bank switch i n g ,  as much 
as  784K.  

Mu l t i -Task ing  lets each 
user run more than one 
job at the same t ime .  

And  there 's  o u r  BAS I C ­
a compi ler ,  interprete r and 
debugger a l l  i n  one .  
An OASIS exc l usive. 

St i l l  more:  Ed itor ;  Hard 
& Floppy Disk Su p port ;  
Keyed ( I SA M ) ,  D i rect & 
Sequent ia l  F i les ;  M a i l -Box; 
Schedu ler ;  Spooler ;  
a l l  from OASIS . 

Our documentat ion is  
recogn ized as some of  the 
best, most extensive ,  i n  the 
i nd ustry. And ,  of  course,  

Index: lntersystems: North Star: Onyx: 
SD Systems: TRS 80 Mod I I :  Vector 
Graphic : Vorimex. 

CONTROLLERS: Bell Controls: Cameo: 
Corvus: Kanan: Micromation: M icropol is : 
Tarbel l : Teletek: Th1nkertoys: X Comp. 

Write for complete. 
free Application Software Directory. 

- - - - - - - - - - - -

PLEASE SEND ME: 
Price with Manual 

Product Manual Only 

OPERATING SYSTEM 
( I ncludes : 
EXEC Language: 
F i l e  Management: 
User Account i n g ;  
Dev1ce D rivers: 
Print Spoo ler; 
General Text 
Ed i tor ; etc .) 

$150 S I N G L E-USER $1 7.50 
M U L T I - U S E R  350 1 7.50 

BASIC COMPILER/ 
INTERPRETER I DEBUGGER 100 1 5.00 

RE-ENTRANT BASIC 
COMP I LEA/ I NT ERP RETE R/ 
DEBUGGER I SO 15.00 

DEVELOPMENT PACKAGE 
(Macro Assembler; 
L1nkage Eaitor; 
Debugger) 150 25.00 

TEXT EDITOR & 
SCRIPT PROCESSOR 150 1 5.00 

DIAGNOSTIC & 
CONVERSION UTILITIES 

( M e mory Test; 
Assembly language ; 
Converters; F1 1e 
Recovery; D1sk Test;  
Fi le Copy from 
other OS ; etc . ) 1 00 1 5.00 

COMMUN ICATIONS 
PACKAGE 

(Term1nal Emulator;  
100 1 5.00 F i l e  Send & Rece1ve) 

PACKAGE PRICE 
(All of Above) 

S I N G L E - U S E R  500 60.00 
M U L  T I · U S E R  850 60.00 

FILE SORT 1 00 15.00 

COBOL-ANSI '74 750 35.00 

there'S p lenty Of Order OAS I S  f r o m :  

app l icat ion software. Phase One System�. I nc .
. 

Put it a l l  together  and i t 'S  I 7700 Edgewater D nve, SUite 830 
Oakland, CA 94621 

easy to see why the real I Telephone (4 1 5) 562-8085 
p ros l i ke OAS I S .  Jo in  the m . l  Twx 91 0-366-7 1 39 
Send you r order today .  I 

���EEET ( N O  B O X  = J  I C ITY . 
----: STATE Z I P  __ _ 

AMO U NT $ __ _ I (At tach system descr i p t i o n ; 

I add 53 for s h i ppi n g ;  

I 
Ca l i forn i a res i dents  a d d  sales tax) 

0 Check enclosed 0 VI SA 
I 0 U PS C . O . D .  0 Mastercharge 
I Card N u m ber ______ _ 

I Expi rat ion Date _____ _ 

I Sig nature _______ _ 

MAKES MICROS RUN LIKE MINIS 



Circle 153 on Inquiry card. 

r MORE FOR YOU R ""' 

RADIO SHACK 
TRS-80 MODEL I ! 

THE DATAHANDLER 
DATABASE MANAG EM ENT 

SYSTEM IN MMSFORTH 
Now the power, speed and compactness of 
MMSFORTH drive a major applications pro· 
gram for many of YOUR home, school and 
business tasks! Imagine a sophisticated 
database management system with f lexibi l i ·  
ty to create, maintain and print mai l ing lists 
with multiple address l ines, Canadian or the 
new 9·digit U.S. ZIP codes, and multiple 
phone numbers, plus the speed to load hun· 
dreds of records or sort them on several 
fields in  5 seconds! Manage inventories with 
selection by any character or combination. 
Balance checkbook records and do CONDI· 
TIONAL reporting of expenses or other cal·  
culatlons. Fi le any records and recall 
selected ones with optional upper/lower 
case match, in  standard or custom formats. 
Personnel, membership lists, bibl iographies, 
catalogs of record, stamp and coin collec· 
tions-you name it! ALL I NSTANTLY, with· 
out wasted bytes, and with cueing from 
screen so good that non·programmers quick· 
ly master its use! With manual ,  sample data 
files and custom words for mail l ist and 
checkbook use. 

Technical:  Handles data as compressed in· 
dexed sequential  subfi les of up to 25K char· 
acters (9K in  32K RAM). Access 1·4 data 
diskettes. Modified Quicksort. Optionallr. 
precompiles for 5·second program load. Sel · 
adjusts for many routine mods. Structured 
and modular M M S FORTH source code ideal 
for custom modifications. 

THE DATAHAN DLER V 1 . 1 ,  a very soph· 
isticated database management system 
operable by non-programmers (requires Disk 
MMSFORTH, 1 drive & 32K RAM); with 
manuals, . . . . . . . . . . .  $59.95' 

mfJfJTJ§FORTH 
T H E  PRO FESSIONAL FORTH 

FOR TRS-80 MODEL I 
(Over 1 ,000 systems in use) 

M MSFORTH Disk System V1 .9 (requires 1 
disk drive & 16K RAM) . . . . . . . .  just $79.95' 
MMSFORTH Cassette System V 1 .8 (requires 
Level I I  BASIC & 16K RAM) . . . . . . . .  $59.95' 

AND MMS G IVES IT 
PRO FESSIO NAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can adapt 
THE DATAHAN DLER to YOUR needs. 
MMSFORTH UTILITIES DISKETIE: includes 
FLOATI NG POINT MATH (L.2 BASIC ROM 
r o u t i n e s  p l u s  C o m p l e x  n u m b e r s ,  
Rectangular-Polar coordinate conversions, 
Degrees mode, more), plus a fu l l  Forth-style 
Z80 ASSEMBLER; plus a powerful CROSS· 
REcERENCER to list Forth words by block 
and line. All on one diskette (requires 
MMSFORTH, 1 drive & 16K RAM), . .  $39.95' 

. FORTH BOOKS AVAILABLE 
M I C R O FO R T H  P R I M E R  (comes w i t h  
MMSFORTH) separately . . . . . . $1 5.00' 
USING FORTH - more detailed and advanc· 
ed than above . . . . . . . . . . . . . . . . . . .  $25.00' 
THREADED INTERPRETIVE LANGUAG ES­
a d v a n c e d ,  e x c e l l e n t  a n a l y s i s  of  
MMSFORTH·Iike language . . . . . . .  $18.95' 
CAL TECH FORTH MAN UAL - good on 
Forth internal structure, etc . . . $1 0.00' 

• - Software prices include manuals and re· 
quire signing of a sing le-system user 
l icense. Add $2.00 S/H plus $1 .00 per addl· 
tiona! book; Mass. orders add 5% tax. 
Foreign orders add 15%. UPS COD, VISA & 
M/C accepted; no unpaid purchase orders, 
please. 
Send SASE tor tree MMSFORTH information. 

Good dealers sought. 

Get MMSFORTH products from your 
computer dealer or 

MILLER M I C ROCO M P UTER 
SERVI CES (B2) 

61 Lake Shore Road, Natick, MA 01760 
\.. (617) 653·61 36 � 

Listing 1 continued· 

0 2 U  4 F  
0 2 4 F  3 A D 4 0 7  
0 2 5 2  4 7  
0 2 5 3  3 A D 3 0 7  
0 2 5 6  9 0  
0 2 S 7  0 6 0 0  
0 2 S 9  9 1  
0 2 5 A  D A 6 1 0 2 
0 2 5 D  0 4  
0 2 S E  C 3 5 9 0 2  
0 2 6 1  7 8  
0 2 6 2  3 2 0 7 0 7  
0 2 6 5  A 7  
0 2 6 6  C 8  
0 2 6 7  E B  

0 2 6 8  D S  
0 2 6 9  3 A D 5 0 7  
0 2 6 C  4 7  
0 2 6 D  3 A D 4 0 7  
0 2 7 0  9 6  
0 2 7 1  2 F  
0 2 7 2  3 C  
0 2 7 3  F S  
0 2 7 4  3 A 0 7 0 7  
0 2 7 7  5 F  
0 2 7 8  F l  
0 2 7 9  1 6 0 0  
0 2 7 B  9 3  
0 2 7 C  D A 8 3 0 2  
0 2 7 F  1 4  
0 2 8 0  C 3 7 B 0 2  
0 2 8 3  7 9  
0 2 8 4  3 D  
0 2 8 5  B A  
0 2 8 6  D A 8 A 0 2  
0 2 8 9  7 A  
0 2 8 A  D l  
0 2 8 B  D S  
0 2 8 C  8 3  
0 2 8 D  S F  
0 2 8 E  3 E O O  
0 2 9 0  8 A  
0 2 9 1  5 7  
0 2 9 2  l A  
0 2 9 3  S F  
0 2 9 4  C D O A 0 4  
0 2 9 7  2 3  
0 2 9 8  O S  
0 2 9 9  C 2 6 D 0 2  
0 2 9 C  I E O D  
0 2 9 E  C D O A 0 4  
0 2 A  1 D 1 
0 2 A 2  C 9  

0 2 A 3  3 A 0 8 0 7  
0 2 A 6  A 7  
0 2 A 7  C A 0 4 0 3  

P R I N T O U T  O N E  L I N E O F  I M A G E  D A T A . O N E  E N T R Y ,  < H l l  P O I N T S  T O  
T H E  T O N E  A R R A Y  T O  U S E  A N D  < A l  C O N T A I N S  I T S  L E NG T H .  T H E  S C A N  
D A T A  TO U S E  I S  P O I N T E D  T O  B Y  < DE l .  A L L  R E G I S T E RS A R E  U S E D  B Y  
T H I S  R O U T I N E  A N D  N O T  R E S T O R E D . 

R I N T L N  H O V  
L D A  
H O V  

L O A  
S U B  
H V I  

D I V L P  S U B  
J C  
I H R  
J H P  

0 1  H O V  
S T A  
A N A  
R Z  
X C HG 
P U S H  

O U T L P I L D A  
HOV 

I N L P I  L D A  
S U B  
C H A  
I N R 
P U S H  
L O A  
H O V  
P O P  
HV I 

D I V L P I  S U B  
J C  
I NR 
J H P  

0 2  H O V  
O C R  
C H P  
J C  
HOV 

D 3  P O P  
P U S H  
A D D  
H O V  
H V I  
A D C  
M O V  
L D A X  
HOV 
C A L L  
I N X  
D C R  
J N Z  
H V I  
C A L L  
P O P  
R E T  

C , A  
H I N 
B , A  
H A X  
B 
B , O  
c 
D l  
B 
D I VL P  
A , B  
S C A L E  
A 

D 
L H G T H  
B , A  
H I N  
" 

A 
P S U  
SCALE 

E , A 
PSU 

D , O  
E 
D 2  
D 
D I V L P I  
A , C  
A 
D 
D 3  
A , D  
D 
D 
E 
E , A  
A , O  
D 
D , A  
D 
E , A  
P R I N T  
H 
B 
I N L P 1 
E ,  1 3  
P R I N T 
D 

; S A V E  L E N G T H  OF TONE ARRA Y .  
; C O H P U T E  < HA X - H I N l / L E N G T H  

; S A V E  R E S UL T H E R E 
; R E J E C T  B A D  I HA G E  D A T A  

; < Hl l = S CAN D A T A ,  < D E l =T O N E  ARRAY 
; A N D  SAVE T H I S  ON THE S T A C K  
; C O L U M N  L HUT 

; C OHP U T E :  < DA T A - H I H l /SCAL E 
; N O U  < A l =H I N- D A T A  

; N O U  < A l = D TA T - H I N  

; D O N ' T  A L L O U  I T  T O  B E  TOO B I G 

; I T S  O K , J U S T  USE I T .  
; G E T  THE A < T H l  B Y T E  F R O H  T H E  T O N E  S T R I N G  

; GE T  T H E  B Y T E  T O P R I N T 

; N E X T  & Y T E  

; A D D  < C R l  

; C L E ANU P  S T A C K  
; A N D  BA C K  OUT 

F I L E  T H E  DATA AUAY ON THE SUER S P E C I F I E D  F I L E .  O N  E N T R Y  TO 
I H AG E ,  TH I S  F I L E N A H E  UAS S P E C I F I E D  < H O P E F U L L Y > A N D  UE HAVE 
A L R E A D Y  A D D E D  THE E X T E N S I O N ' I H G ' T O  I T .  IF  T H E  I N D I C A T E D  
F I L E A L R E A D Y  E X I S T S ,  I T  U I L L B E  D E L E T E D A N D  A NE U  F I L E I S  
C R E A T E D .  T H E  I N F O R H A T I O N  S A V E D  U I L L  B E  T H E  S C A N  D A T A  ARR A Y  
I T SE L F ,  T H E  H A X I H U H  A N D  H I N I H U H  V A L U E S  I N  T H I S  ARRAY , THE 
N U H & E R  OF S C A N  L I N E S  P R E S E N T , A N D  T H E  L E N G T H OF E A C H  L I N E . 
T H I S  D A T A  H A Y  BE R E A D  B A C K  I N  AT A N O T H ER T I H E  U I T H T H E  ' R '  
C O H H A H D . 

F I L E L D A  
A N A  
J Z  

N S E C T  
A 
N O T H I N G 

; C H E C K  F O R  ANY TH I NG TO F I L E 

Listing 1 continued on page 230 



Are important letters and reports 
leaving your office with spelling errors? 

$pELLGUARD8 
can proofread 

10,000 words 
in one minute: 

SPELLGUARD is  a revolutionary new computer program that finds 
spelling mistakes and typographical errors in documents prepared with 
CP/M' or CDOS5 compatible word processors and text editors. 

In less than one minute, S PELLGUARD proofreads 20 pages of text 
(10 ,000 words) and identifies all misspelled or mis-typed words based on 
its 20,000-word dictionary.* After proofreading, SPELLGUARD asks 
the operator to review words identified as potential errors and judge each 
as correct or incorrect. Correct words may be added to the dictionary. 
SPELLGUARD marks incorrect words in the text so the operator can use 
a word processor or text editor to easily find and correct them. 

SPELLGUARD is Easy to Use 
full proofreading capabilities are mastered after a few minutes of 
instruction.  

• comprehensive user's manual contains step-by-step examples of all 
SPELLGUARD features.  

SPELLGUARD is Powerful 
• text files to 85 pages (CP/M 1 .4) , and 2 , 800 pages (CP/M 2.0) .  
• includes a 20,000-word, expandable dictionary. 
• contains powerful commands to construct customized dictionaries for 

special areas, e . g . ,  medicine, real estate, law, insurance, engineering . 

SPELLGUARD is Reliable 
• thoroughly tested in actual use. 
• 30-day money-back limited w arranty. 

Minimum System Requirements: 8080/ 85, Z80 CPU with 32K memory: CP/M' 1 .4 (dictionaries to 
256K bytes), CP/M' 2.0 or later (dictionaries to 4 MB), or COOS; word processor or text editor 
compatible with SPELLGUARD (currently several excellent new CP/M word processors, and 
WordS tar', WordMaster", Magic Wand3, Electric Pencil', and ED). 

Trademarks: ' Digital Research (registered). 2MicroPro Int'l Corp. ,  "Small Business Applications, 
'Michael Shrayer Software, 'Cromenco. 

*Time estimates based on 4Mhz 8085 with 48K memory, CP/M 2 . 1  double density 8" floppy drive, 
10,000-word text file. 

Circle 1 54 on inquiry card. 

INNOVATIVE SOFTWARE APPLICATIONS 
Box 2797, Menlo Park, California 94025 415-326-0805 

r-:;:;: price of SPELLGUARD inc!� I ;��id turnaround and delivery by UPS or I 
airmail .  Sales will be made only if the 
purchasers' word processor is compatible 
with SPELLGUARD. Software l icense 
agreement is required. 

D Send me a free, detailed description of 
SPELLGUARD. 

D Send me SPELLGUARD at $295.00. 
(Manual and diskette(s). Formats: 8" 
CP/M single density Shugart compat­
ible, and 514" Northstar double.) 

D Send me copies of the 
SPELLGUARD manual at $20.00 each. 
(Airmai l ,  credited toward purchase. )  

D Send COD (add $10.00 handling). 

California residents add 6% tax. 
Add $10.00 for foreign shipment. 

Check enclosed for $ _____ _ 

(Certified check, COD, and money order 
shipped immediately. ) 

NAME 

ORGANIZATION 

ADDRESS 

CITY 

STATE 

PHONE 

WORD PROCESSOR 

COMPUTER SYSTEM 

DISK SIZE DISK FORMAT 
Checks payable to !SA -�I Box 2797, Menlo Park, CA 94025. § 

STATE-OF-THE-ART 
SOFfWARE 
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The joy of m usic 
without years of practice! 

ALF offers the very finest in music 
hardware and software for the 
Apple® I I .  You can enter your own 
songs from sheet music and play 
them back very easily - our de­
tailed manual shows you how, step 
by step . And there's a growing 
library of preprogrammed songs 
available too - now over 115 songs 
on 7 "albums", priced under $15 
each . ALF's highly acclaimed music 
software has many features found 
on no other Apple music product -
and no customer has ever reported a 
"bug" or error. 

Whether you pick our exciting 
9-voice MC1 music card at just 
$195, or our gourmet 3-voice MC16 
card at $245, you'll get ALP's top­
quality hardware that's famous for 
reliability and clean sound (we've 
been designing computer-controlled 
musical instruments since 1975) .  

So see your Apple dealer today, and 
be sure to specify ALF music cards 
for the best performance . When 
you've seen ALF's total music 
package, you'll know why some 
music cards are more equal than 
others ! 
Please mention t h is m agazine when 
requesting information from :  

� A L F Products Inc. 'V 1448 Estes Denver, CO 80215 (303) 234-0871 
Apple is a trademark of Apple Computer Inc. 

DISK COPYING 
Dependable, no-hassle copying of 
Apple-compatible d isks (all formats, 
i n c l ud ing  copy-p rotected) .  Fast 
service on 50 copies or  thousands 
of copies. M ix titles for quantity 
d iscounts. Cal l  or write for more 
information. 
� A L F Products Inc.  'V 1 448 Estes Denver, C080215 

(303) 234-0871 
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Listing 1 continued: 

02AA 1 1 5C O O  
0 2 A D  O E 1 3  
02AF C D 0 5 0 0  
0282 1 1 5C O O  
0285 O E 1 6  
0 2 8 7  C D O S O O  
0 2 B A  1 1 5 C O O  
0 2 B D  O E O F  
0 2 B F  C D 0 5 0 0  
02C2 3 C  
0 2 C 3  C 2 D 1 02 
0 2 C 6  1 1 88 0 5  
0 2 C 9  O E 0 9  
0 2 C B  C D 0 5 0 0  
02CE C 3 0 0 0 0  
0 2 D 1  2 1 0 3 0 7  
0 2 0 4  A F  
0205 3 2 7 C O O  
0208 3 A 0 8 0 7  
02DB F 5  
0 2 D C  E 5  
0200 E B  
0 2 D E  O E 1 A  
0 2 E O  C D 0 5 0 0  
02E3 O E 1 5 
02E5 1 1 5C O O  
0 2 E 8  C D 0 5 0 0  

· 0 2 E B  E 1  
02EC A7 
02ED C 2 C 6 0 2  
0 2 F O  1 1 80 0 0  
0 2 F 3  1 9  
0 2 F 4  F 1  
0 2 F 5  3 D  
0 2 F 6  C 2 D B 0 2  
0 2 F 9  1 1 5C O O  
02FC OE 1 0  
02FE C D 0 5 0 0  
0 3 0 1  C 3 1 E 0 1  

0 3 0 4  1 1 5F 0 6  
0 3 0 7  O E 0 9  
0 3 0 9  C D 0 5 0 0  
0 3 0 C  C 3 1 E 0 1  

ERR 

F 1 

F I LE L P  

, 

L X I  
K V I  
C A L L  
L X I  
K V I  
CALL 
LXI 
KVI 
CALL 
I N R  
JNZ 
LXI  
KVI  
CA I .L  
JKP 
LX I 
XRA 
STA 
L D A  
PUSH 
PUSH 
XCHG 
K V I  
CALL 
K V I  
L X I  
CALL 
POP 
ANA 
JNZ 
L X I  
D A D  
POP 
DCR 
JNZ 
LXI  
HVI  
CALL 
JHP 

NOTHING L X I  
H V I  
CALL 
J K P  

D , 005CH ; US E  D E F A U L T  F C B  
C , 1 9  ; DE L E T E  THE F I L E  
C P H  
D , 005CH 
C , 2 2 ; CR E A T E  I T  NOU 
CPK 
D , 0 05CH 
C , 1 5  ; A N D  O P E N  I T .  
C P K  
A 
F 1  
D , ER R 1  
C , 9  
C P H  ; N O  ROOH 
0 
H , K A X  ; TH I S  I S  UHERE I T  I S  STORE D . 
A ; S E T  I N I T I A L  S E C T O R  C O U N T E R  T O  
O O S C H + 3 2 ; I N DEFAULT F C B .  
NSECT ; A N D  T H I S  I S  H O U  L O N G  
P S U  
H 

C , 2 6 
C P K  
C , 2 1  
D , O O S C H  
C P H  
H 
A 
ERR 
D , 1 2 8 
D 
PSU 
A 
F I L ELP 
D , O OSCH 
C , 1 6  
C P K  
UHAT 

; S E T  T H E  T RA N S F E R  A D D R E S S  

; U R I T E  T H I S  SECTOR 

; CHECK S T A T U S  OF L A S T  U R I T E  
; H UST BE O U T  OF S P A C E  
j C OHPUTE A D D R E S S  O F  N E X T  

; CLOSE T H E  F I L E  NOU 

ZERO 

D , NONE ; T E L L  USER T O  SCAN SOMETHING F I RST . 
C , 9  
C P H  
U H A T  

READ I N  THE F I L E  T H A T  UAS G I V E N  I N  THE I N I T I A L  COKNAND . 

0 3 0 F  1 1 5C O O  
03 1 2  O E O F.  
03 1 4  C D 0 5 0 0  -
03 1 7  3C 
0 3 1 8  C A 4 F 0 3  
03 1 8  2 1 0307 
03 1 E  A F  
0 3 1 F  327COO 
0322 F 5  
0323 E 5  
0324 E B  
0 3 2 5  O E 1 A  
0327 C D O S O O  
032A 1 _1  S C O O  
0320 O E 1 4  
032F C D 0 5 0 0  
0332 A 7  
0333 C 2 4 0 0 3  
0 3 3 6  1 1 80 0 0  
0 3 3 9  E 1  
033A 1 9  
0338 F 1  
033C 3C 
0330 C32203 
0 3 4 0  F 1  
0 3 4 1  3 2 0 8 0 7  
0 3 4 4  1 1  scoo 
0 3 4 7  O E 1 0  
0 3 4 9  C D 0 5 0 0  

, 
READF LXI 

K V I  
CALL 
I N R  
J Z  
L X I  
XRA 
STA 

READLP PUSH 
PUSH 
XCHG 
K V I  
C A L L  
L X I  
H V I  
CALL 
ANA 
JNZ 
L X I  
POP 
DAD 
POP 
INR 
JHP 

REA DDN POP 
STA 
L X I  
K V I  
C A L L  

D , OOSCH ; O PEN T H I S  F I L E  
C , 1 5  
CPH 
A j U AS T H I S  F I LE PRESENT ? 
NO F I LE 
H , K A X  ; P U T  T H E  DATA H E R E  
A j SET I N I T I A L  SECTOR C O U N T E R  TO Z E R O  
005CH+32 j i N  D E F A U L T  F C B .  
PSU 
H 

j S E T  THE T R�NSFER A D D R E S S  
C , 2 6 
C P H  
D , O OS C H  ; RE A D  A S E C TOR 
C , 2 0 
CPK 
A ; Z ERO I S  A GOOD R E A D  
READDN 
D,  1 2 8 
H 
D j C OK P U T E  N E X T  A D D R E S S  
P S U  ; C OUNT THEN SECTORS REA D . 
A 
R E A D L P  
PSU ; S A V E  S E C T O R S  R E A D  
NSECT 
D , 005CH ; C L OSE THE F I L E  
C , 1 6  
CPN 

Listing 1 continued on page 232 
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ence 1n 
invented magnetic YPf"tWI'titT1 
tape, the forerunner of 
wide range of magnetic 
back in 1934, and was the first 
independent manufacturer of.;' 
IBM-compatible floppy disks. · 

� � _.-:�::)':� ;.',.� 
Tough Tyvek sleeve - no paper 
'"''· no '""''� I 

Cross-linked oxide coating-for 
low head wear and long trouble­
free media life. 

�11 tal b"l "  . .  · f o capa 1 1ty- one o two man-
ufacturers in the world that 

,t....,,�r ... ,. h,r>th 8" and 5. 25" models, 
tape and disk experience, and �" floppy d;,k "';"'· 

Special self-cleaning jacket and Center hole diameter punched to 
liner help eliminate data errors more accurate standards than 
and media wear and tear. industry specifications, for top 

performance. 

Bi-axially oriented polyester 
substrate -for uniform and reli­
able performance year after year. 

Double lubrication - lubricants 
both in the formula and on the 
disk surface, to minimize media 
wear due to head friction. 

Packaging to suit your 
requirements - standard flip-top 
box , Kassette 10® storage case, 
or bulk pack. 

100% certification- every single 
disk is tested at thresholds 2-3 
times higher than system require­
ments, to be 100% error-free. 

For the name of your nearest 
supplier, write BASF Systems, 
Crosby Drive, Bedford, 
MA 01730, or call 617-271-4030. 
See us at the NCC, Booth 1 1 2 1  

�BASF 
Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 



Circle 1 57 on Inquiry card. 

PERSONAl 
COM PUTER 

c " '- SYSTEM S  -CJ�e�putc!r MW . -�. 

APPLE I I ,  16K, List $1 1 95 . . . . . . . . . . .  $ 989 
32K, List $1 395 . . . . . . . . . . . . . . . . . . . .  $1169 
48K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1259 

ATARI®  400™ , List $630 
O U R  PR ICE ONLY $499 

820 P R INTER, List $599.95 . . . . . . . . . .  $499 
810 DISK D R IVE, List $699.95 . . . . . . .  $589 

O N LV $2799 
• Extended BASIC Language 
• Advance Graphics 
e CRT Bui lt-In Display 
• Magnetic Tape Cartridge for Storage 

CALCU LATO RS BY 

Ff/P'W H EWLETT �� PACKARD 
HP-41 C Calculator, "A System" . .  $244.95 

H P-32E Scientific w/Statistics . . .  $ 53.95 
HP-33C Scient1fic Programmable . . .  99.95 
H P-34C Advanced Scientific 

Programmable . . . . . . . . . . . . . . . . .  123.95 
H P-37E Business Calculator . . . . . . .  58.95 
HP-67 Handheld Fully Advanced 

Programmable Scientific for 
Business & Engineering . . . . . . . .  298.95 

H P-97 Desktop w/Built-in Printer . .  579.95 

COM M ODORE PET . . . . . . .  Call  for Prices 

Prices do not include shipping by U P S .  All 
prices and offers are subject to change without 
notice. ftersonal rc� omputer systems 

609 Butternut Street 
Syracuse, N . Y .  1 3208 

(315) 478-6800 
· 232 February 1981 © BYfE Publications Inc 
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0 3 4 C  C 3 D C 0 1  

0 3 4 F  1 1 7 7 0 6  
0 3 5 2  OE.09 
0354 C D O S O O  
0357 C 3 1 E 0 1  

035A 1 1  D 4 0 5  
035D O E 0 9  
035F C D O S O O  
0362 1 1 0 F 0 7  
0 3 6 5  O E O A  
0367 C D O S O O  
036A 1 1 0 E 0 6  
0 3 6 D  O E 0 9  
036F C D 0 5 0 0  
0 3 7 2  1 1 5 1 0 7 
0 3 7 5  O E O A  
0 3 7 7  C D O S O O  
0 3 7 A  C 3 1 E 0 1  

0 3 7 D  1 1 9F 0 6  
0 3 8 0  O E 0 9  
0382 C D O S O O  
0 3 8 5  C D 9 C 0 3  
0388 3 2 D 3 0 7  
0 3 8 B  1 1 D 0 0 6  
0 3 8 E  O E 0 9  
0390 C D O S O O  
0 3 9 3  C D 9 C 0 3  
0 3 9 6  3 2 D 4 0 7  
0399 C 3 1 E 0 1  

039C 1 1 0 9 0 7  
0 3 9 F  D 5  
0 3 A O  O E O A  
0 3 A 2  C D 0 5 0 0  
03A5 AF 
03A6 E1  
03A7 23 
03A8 4 E  
03A9 23 
03AA 47 
03AB 7 E  
03AC D630 
03AE F A C 4 0 3  
0 3 B 1  F E O A  
03B3 D 2 C 4 0 3  
0 3 8 6  5 7  
0 3 B 7  7 8  
0 3 8 8  A 7  
0 3 B 9  1 7  
0 3 8 A  5 F  
03BB 1 7  
0 3 B C  1 7  
0 3 8 [1  83 
03BE 8 2  
03BF OD 
03CO C 2 A 903 

JIIP PRTHX ; G I V E  D E N S I T Y  L IH I T S .  
; 
N O F I L E LXI' D , N F HSG ; T E L L  USER THAT T H I S  F I L E  I S  NOT 

, 

II V I  C , 9  ; SA V E D . 
CALL CPII 
JIIP UHAT . ; BA C K  TO O P T I O N  L E V E L  

S E T  T H E  T O N E  A R R A Y S  T O  T H E  USER ' S C HO I CE . BOTH T H E  PRI IIARY 
AND SECONDARY T O N E  ARRAYS IIUST BE SET . E I T HER ONE HAY BE B L AN K .  

TSET L X I  
II V I  
CALL 
L X I  
HVI  
CALL 
L X I  
HVI  
C A L L  
L X I  
H V I  
C A L L  
J M P  

D , H SG 1 
C , 9  
C P H  

; 

D , I N P U T 1  ; PU T  THE S T R I NG HERE 
C , 1 0  ; U SE CP/H ' S L I N E  I NP U T  R O U T I N E  
C P M  
D , H SG2 ; AS K  F O R  SECONDARY A R R A Y  
C , 9  
CPII 
D , I N P U T 2  ; P U T  IT HERE 
c ,  1 0  
C P H  
UHAT ; NO T H I N G  TO I T .  

S E C T I O N  TO G E T  THE D E S I R E D  H A X I HUH A N D  H I N I H U II  VALUES F R O H  
T H E  USER . T H E S E  V A L U E S  U I L L  R E P L A C E  T H O S E  FOUND BY S C A N N I N G  
T H E  D A T A  RECE I VE D  F R O H  T H E  A / D .  T H I S  U I L L  B E  NECESSARY F O R  
THOSE CASES U H E R E  A P I C T URE UAS BROKEN UP I N T O  H O R E  T H A N  O N E  
I H AGE ! D U E  T O  S I Z E >  A N D  A C O N S I S T A N T  S E T  OF CHARACTER 
SUBST I T U T I O N S  I S  DE S I R E D .  

SETHAX LXI D , SETHX ; TE L L  USER U H I CH O N E  TO T YP E .  

; 

H V I  C , 9  
CALL C P H  
C A L L  GET NUll ; AN D  GET I T .  
STA II A X  ; A N D  SAVE I T .  
L X I  D , S ETHN ; NO U  D O  THE SAllE FOR T H E  H I N VALUE . 
HVI  C , 9  
CALL CPH 
CALL G E T  NUll 
STA H I N  
J H P  UHAT ; N O CHECK IS HADE FOR LEGAL V A L U E S .  

R O U T I N E  TO READ I N  A D E C I H AL N U H 8 E R  T Y P E D  B Y  T H E  USER . THE 
RESUL T I N G  VALUE IS R E T U R N E D  IN R E G I S T E R  ! A l .  ALL R E G I S T E R S  ARE 
USED AND NOT RESTORE D .  

GET HUH LXI D , I NBUFF ; I NP U T  B U F F E R  T O  U S E  
PUSH D 
II V I  c ,  1 0  
C A L L  C P H  ; USE C P / H ' S  I N PUT R O U T I N E  T O  A L L O U  
XRA A ; C ORREC T I O N S .  CLEAR THE ACCUHULA T O R . 
POP H ; P O I N T  TO B U F F E R  
I N X  H ; A N D  S K I P  OVER BOTH COUNTERS 
HOV C , H  ; G E T  C O U N T  AND SAVE I N  ! C l .  

G E T N H 1  I N X  H 
HOV B , A  ; SA V E  RESUL T I N G  V A L U E  I N  ! B l  
HOV A , H  ; GET A CHARACTER 
SUI ' 0 '  ; HA K E  B INARY 
JH BADNUH 
C P I  1 0  ; LEGAL? 
J N C  B A DNUH 
HOV D , A  ; IT ' S  O K ,  SAVE I T  H E R E . 
HOV A , B  ; HU L T IPLY  P R E V I OUS T O T A L  B Y  1 0 .  
A N A  A ; C LEAR THE CARRY F L A G . 
RAL 
HOV E , A  
R A L  
R A L  
A D D  E 
ADD D ; A D D  I N  N E U  D I G I T . 
DCR c ; DO ALL D I G I T S .  
JNZ G E T N H 1  

Listing 1 continued o n  page 234 



APPLE II ® TRS•BO m 
VISA QUALITY DISK SOFTWARE 
HOME FINANCE PA K 1 :  Entire Series $49.95 @(]) 
C H E C K  R E G ISTE R  A N D  B U D G ET: This comprehensive CHECKING 
ACCO UNT MANAGEMENT SYSTEM not only keeps complete 
records, it also gives you the analysis and control tools you need to 
actively manage your account. The system provides routines for 
B U D G ETING INCOME A N D  EXPENSE, AUTOMATIC CHECK 
SEARCH,  and BAN K STATEMENT R E C O N C I L I N G .  CRT or printer 
reports are produced for ACTUAL EXPENSE vs B U D G ET, CHECK 
SEARCH DISPLAY, R E C O N C I L IATI O N  R EPORT and CHECK 
R E G ISTER DISPLAY by month. Check entry is prompted by 
user-defined menus of standard purposes and recipient codes, speeding 
data entry and reducing disk storage and retrieval time. Six fields of 
data are stored for each check: amount, check no., date, purpose, 
recipient and TAX O E O U CTIBLE R EM I N D E R. C H E C K  SEARCH 
routines allow searching on any of these data fields. Routines are also 
provided for C H E C K  SORT by date and check no., DATA E D ITING 
and Report Formats. Up to 1 00 checks/mo. storage . . . . . . . . .  $39.95 

SAVINGS: Account management system for up to 20 separate Savings 
accounts. Organizes, files and displays deposits, withdrawals and 
interest earned for each account. Complete records shown via CRT or 
printer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 4.95 

CRE DIT CARD:  Get Control of your credit cards 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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 4.95 

UNIVERSAL COMPUTING MACHI N E :  $49.95 �(]} 
A user programmable computing system structured around a 5 0  row x 
50 column table. User defines row and column names and equations 
forming a unique computing machine. Table elements can be multiplied 
multiplied, divided, subtracted or added to any other element User can 
define repeated functions common to row or column greatly simplifying 
table setup. H undreds of unique computing machines can be defined, 
used and 'stored, and recalled, with or  without old data, for later use. 
Excellent for sales forecasts, engineering design analysis, budgets, inven­
tory lists, income statements, production planning, project cost 
estimates-in short for any planning, analysis or reporting problem that 
can by 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. 

C O LO R CALENDAR:  $29.95 ® 
Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays, appointments, business meetings or a regular office schedule, 
this program is the perfect way to schedule your activities. 
The calendar display is a beautiful HI-RES color graphics calendar of 
the selected month with each scheduled day highlighted in color. 
Using the daily schedule, you can review any day of the month and 
schedule an event or  activity in any one of 20 time slots from 8:00 
A.M. to 5:30 P.M. Your description can be up to 20 characters long. 
The system will also print out hard copies on your minimum 40-column 
printer. 

BUSINESS SO FTWA R E :  Entire Series $1 59.95 ®<D 
MICROACCOU NTANT: The ideal accounting system for small busi· 
nesses. Based on classic T-accounts and double-entry booking, this 
efficent program provides a ledger journal for recording, posting and 
reviewing up to 1 000 transactions per month to any one of 300 
accounts. The program produces CRT and printer reports covering: 
Transaction Journal Balance Sheet 
Account Ledgers I ncome and Expense Statement 
Includes a short primer on Financial Accounting. Requires 48K Ram 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $49.95 

UN IVE RSAL BUSINESS MACHINE:  This program is designed to 
SIMPLIFY and SAVE TIME far the serious b usinessman who must 
periodically Analyze, Plan and Estimate. The program was created using 
our Universal Computing Machine and it is programmed to provide the 
following planning and forecasting tools. 
CASH F LOW ANALYSIS SALES F O R ECASTER 
P R O F O RMA P R O F IT & LOSS S O U R CE AND USE OF F U N DS 
P R O F O RMA BALANCE SHEET J O B  COST ESTIMATO R 
R EAL ESTATE INVESTMENT I NV ENTORY ANALYSIS 
Price, including a copy of the U niversal Computing Machine . . .  $89.95 

BUSIN ESS C H E C K  R E G ISTE R  AND B U D G ET: O ur Check Repister 
and Budget programs expanded to include up to 50 budgetable Items and u p  to 400 checks per month. Includes bank statement reconciling 
and automatic check search (48K) . . . . . . . . . . . . . . . . . . . .  $49.95 

Circle 1 58 on inquiry card. 

ELECTRONICS SERI ES: Entire Series $259.95 @(1) 
L O G I C  SIMU LATO R :  SAVE TIME A N D  M O N E Y. 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 
interactive, menu driven, full-fledged logic simulator capable of 
simulating the bit-time response of a logic network to user-specified 
input patterns. It will handle up to 1 000 gates,� including NAN OS, 
NO RS, INVERTE RS, F L IP-F LOPS, S H I F T  R E G I:.TERS, C O UNTERS 
and user-defined MACR OS. U p  to 40 user-defined random, or  binary 

· input patterns. Simulation results displayed on C RT or printer. Accepts 
network descriptions from keyboard or from L O G I C  D ESI G N E R  for 
simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $159.95 

L O G I C  DESI G N E R :  Interactive HI-RES Graphics program for 
designing digital logic systems. A menu driven series of keyboard 
commands allows you to draw directly on the screen up to 1 5  different 
gate types, including 1 0  gate shape patterns supplied with the program 
and 5 reserved for user specification. Standard patterns supplied are 
NAND, N O R, INVERTER, EX-OR, T-FLOP, JK-F LOP, D-F LOP, 
RS-F LOP, 4 BIT C O U N T E R  and N-BIT S H I F T  R E G ISTER. User 
interconnects gates just as you would normally draw using line graphics 
commands. Network descriptions for L O G I C  SIM U LAT O R  generated 
simultaneously with the C RT d iagram being drawn . . . . . . • .  $1 59.95 
MANUAL AND DEMO D IS K :  lnstruclion Manual and demo disk 
illustrating capabilities of both programs . . . . . . . . . . . . . . . .  $29.95 

MATH EMATICS SERI ES: Entire Series $49.95 ® 
STATISTICAL ANALYSIS 1: This menu driven program performs 
L I N EAR R E G R ESS I O N  analysis, determines the mean, standard 
deviation and pl ots the frequency distribution of user-supplied data 
sets. Printer, Disk, 1/0 routines . . . . . . • . . . . . . . • • • . . . . .  $1 9.95 
N UM E R ICAL ANALYSIS: H I-RES 2-D imensional plot of any 
function. Automatic scaling. At your option, the program will plot the 
function. plot the INTEGRAL,  plot the D E R IVATIVE, determine the 
RO OTS, MAXIMA, MIN IMA, INTE G RAL VAL U E  . . . . . . . . .  $1 9.95 

MATRIX: A general purpose, menu driven program for determining the 
l rJ VERSE and DETERMIN ANT of any matrix, as well as the 
SO L UTION to any set of SIM U LTAN E O US L I N E A R  EQUATIO NS. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 9.95 

3-D SUR FACE PL OTT E R :  Explore the E LEGANCE and B EA UTY of 
MATHEMATICS by creating H I- R ES P LOTS of 3-dimensionel surfaces 
from any 3-variable equation. Disk save and recall routines for plots. ����n:r�v-
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ACTION ADVENTURE GAMES: Entire Series $29.95 ® 
R E D  BARON:  Can you outfly the R E D  BARON? This fast action game 
simulates a machineiJUn D O G F I G HT between your WO R L D  WAR I B I ­
PLANE and the baron's. You can L O OP, D I VE,  B A N K  or C L IMB-and 
so can the BARON. In H I -RES graphics . . • . • . . . . . . . . . . . .  $1 4.95 

BATTLE OF M I DWAY: You are in command of the U.S.S. H O R N ETS' 
DIV E-BOMBER squadron. Your targets are the Aircraft carriers, Akagi, 
Soryu and Kaga. You must fly your way through ZEROS and AA F I R E  
t o  make your D I VE-BOMB run, In H I-RES graphics . . . . . . . . .  $14.95 

SUB ATTACK: lt.s April 1943. The enemy convoy is headed for the 
CORAL SEA. Your sub, the MO RAY, has just sighted the C A R R I E RS 
and BATTLESH IPS' Easy pickings.But watch out for the 
DESTROYERS · they're fast and deadly, In  H I- R ES graphics $14.95 

F R E E  CATA L O G -All programs are supplied on disk and run on Apple 
II w/Disk & Applesoft ROM Card & TRS-80 Level I I  and require 32K 
RAM unless otherwise noted. Detailed instructions included. 0 rders 
shipped within 5 days. Card users include card number. Add $1 .50 
postage and handling with each order. California residents add 6Yz% 
sales tax. Foreign orders add $5.00 postage and handling. 

� 1 42 Carlow 7£ SPECTRUM P.O .  Box 2084 � SOFTWARE Sunnyvale, CA 94087 

F O R  PHONE O R D E RS: (408) 738-4387 

DEALER INQUIR IES INVITE D .  
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CTC-101 Terminals 
we're overstocked on these 
powerfu l,  rel iable standard 
data terminals. The GT-101 is 
Z-80 based with standard 
printer port, user-settable 
clock, 8 user-prog ram mable 
function keys and much 
more!  Order Today! L imited 
Quantities. 

Reg. 5999.00 S 7 9 5 Clearance Price Only 

CTA ADC-16C 
16 Channel variable 
A-D Board ! 
can be used for 
Position 1 Pressure 1 Photo­
electri c / and Temperature 
Measurements, and as a 
computerized Volt / O h m  
meter. Board is s h i p p e d  with 
operating manual,  software, 
and a test conducter. For use 
with Apple 1 1 / IIL  1 79gs 
I ntroductory Pnce 

NOTE: soon To B e  Avai lable -
CTA's new 16K Memory Board! 

C�� C O M PUTER 
TECHNOLOGY 
ASSO CIATES 

5812 cromo Drive, Suite 102 
El Paso, Texas 79912 

(915) 581·3500 

Visa/ Mastercard /Di ner's Club Accepted. 

TO ORDER: Send check, money order or 
credit card number and exp. date to 
computer Technology Associates, 5812 
cromo Drive, Suite 102. El  Paso. Texas 
79912. Personal or company checks 
require two weeks to clear. credit card 
users can call with card information. 

SHIPPINC: We ship terminals PREPAID by 
motor freight. Air and express del ivery 
are available on all  products. 

There is no handling charge. 
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Listing 1 continued: 
0 3 C 3  C 9  RET ; AL L  D O NE , RESULT I S  IN < A > . 

0 3 C 4  1 1 0 0 0 6  
03C7 O E 0 9  
03C9 C D O S O O  
0 3 C C  C 3 9 C 0 3  

0 3 C F  E S  
0 3 D O  c s  
0 3 D 1  2 1 0 0 0 0  
0 3 0 4  0 6 0 8  
0 3 D 6  C D 1 6 0 4  
0309 a s  
0 3 D A  6 F  
0 3 D B  3 E O O  
0 3 D D  a c  
0 3 D E  6 7  
0 3 D F  O S  
0 3 E O  C 2 D 6 0 3  
03E3 0 6 0 3  
0 3 E 5  A7 
03E6 7 C  
0 3 E 7  1 F  
03E8 6 7  
0 3 E 9  7 D  
0 3 E A  1 F 
0 3 E B  6 F  
03EC O S  
0 3 E D  C 2 E S 0 3  
03FO C 1  
0 3 F 1  E 1  
0 3 F 2  C 9  

0 3 F 3  O E 0 9  
0 3 F S  C D O S O O  
0 3 F 8  O E 0 1  
0 3 F A  C 3 0 5 0 0  

0 3 F D  C S  
03FE ES 
03FF OS 
0400 O E O B  
0 4 0 2  C D O S O O  
0 4 0 5  0 1  
0 4 0 6  E 1  
0 4 0 7  C 1  
0 4 0 8  1 F  
0 4 0 9  C 9  

0 4 0 A  C S  
0 4 0 8  E S  
0 4 0 C  05 
0 4 0 0 OEOS 
040F C D O S O O  

' 
B A I•NUK LX I D , B A D I N P  ; T E L L  USER TO TRY AGA I N .  

C , 9  

; 

K V I  
C A L L  
J K P  

CPK 
GET NUK 

READ T H E  A / D  A N D  AVERAGE O V E R  E I GHT R E A D S  TO REDUCE T H E  
S C A T T E R  T H A T  I S  B O U N D  T O  E X I S T Y I T H T H I S  S I MPLE I MAGE 
PROCES S I N G  S Y S T E K .  

READ PUSH H 
PUSH B 
L X I  H , O  ; K EEP SUM HERE 
KVI  B , S  

R L P 1  C A L L  A T O D  ; RE A D  THE A / D  
ADD L ; A D D  V A L U E  TO O U R  SUH 
HOV L , A  
H V I  A , O  
A D C  H 
H O V  H , A  
DCR B 
J N Z  R L P 1  
H V I  B , 3  

RLP2 A N A  A 
; NO Y  D I V I D E  B Y  8 
; C L E AR CARRY 

, 

HOV . A , H  
RAR 
HOV H , A  
HOV A , L  
RAR 
H O V  L , A  
O C R  B 
J N Z  R L P 2  
P O P  B 
P O P  H 
R E T  

U T I L I TY R O U T I N E S  • . • 

ASK A HESSAGE P O I NT E D  TO BY < D E l ,  A N D  G E T  A O N E  CHARACTER 
RESPO NCE . THE RESPONCE I S  RETURNED IN ( A ) .  A L L  R E G I S T E R S  
ARE USED A N D  N O T  RESTOR E D .  

A S K  K V I  
C A L L  
H V I  
J H P  

C , 9  
C P H  
c ,  1 
C P H  

; P R I N T  MESSAGE A N D  G E T  R E S P O N C E  

, 

CHECK T H E  K E Y B O A R D  T O  S E E  I F  A N Y T H I N G  I S  R E AD Y . O N  S Y S T E H S  
T H A T  LATCH T H E  O U T P U T  F R O K  T H E  TERH I N A L ,  T H E  USER JUST H I T S  
A KEY A N D  T H E N  T H I S  U I LL D E T E C T  I T .  O N  O T H E R  T Y P E S  < L I K E  H I NE l ,  
THE USER H U S T  H O L D  T H E  K E Y  D O Y N  U N T I L  TH I S  R O U T I N E  I S  C A L LE D .  
A H I N O R  I N CONVEN I E N C E .  ALL R E G I STERS E X C E P T  < A >  A R E  SAVE D .  
I F  A KEY I S  T Y P E D , T H E N  T H I S  U I L L  RETURN U I TH T H E  CARRY F LA G  
S E T .  

CHECK PUSH B 
H 
D 

; C HECK T H E  K E Y B O A R D  F O R  ANYTH I N G  
PUSH 
PUSH 
H V I  
C A L L  
P O P  
P O P  
P O P  
RAR 
R E T  

c ,  1 1  
C P H  
D 
H 
B 

SEND O N E  C H ARACTER T O  T H E  L I S T  D E V I CE . T H E  CHARACTER H U S T  B E  
I N  R E G I S T E R  < E J  A N D  A L L  R E G I S E R S  < E X CEPT A l  A R E  SAVE D .  

, 
P R I N T  PUSH 

PUSH 
PUSH 
H V I  
C A L L  

B 
H 
D 
C , 5  
C P K  

; P R I N T < E >  

Listing 1 continued on page 236 



"WITH THE UCSD p-SYSTEM; 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH:' 

r : t .J ; t ; "  , � " -
- o  ... 'l! l< l " v ' j:l � �� -
- .o s � " 'f >i .0 " L ; •• -

- l' .... '"" " • ; ... :" "' 1 -
a , ·-

HARRY BLAKESLEE, President, Denver Software 

0 ur business is bigger and 
better than ever. 
A lot of the credit for that 

goes to the UCSD p- System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p- System - like our 
financial management package-and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p- System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p- System,you can use the language 
of your choice - UCSD Pascal� 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor­
row. With the microcomputer 
software that goes from "A" to "Z:' 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 

�(QJ��(b[}{) 
miCRO SYSTems 
Fl SUBSIOIRRY OF SOFTECH 

For the software that's going places. 
9494 Black Mountain Road, San Diego, 

CA 92126. (714) 578-6105 
UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. TWX: 910-335-1594 
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Circle 1 61 on Inquiry card. 

\� 

I NT E RTEC SuperBank, 32K . $2495 
64K Ram , List $3345 . . . . . . . $2695 
64K Quad , L ist $3995 . . . . . .  $3395 

NORTH STAR Horizon I 
32K DO List $2695 . . . . . . . . .  $1 989 
Horizon I QD L ist $2995 . . . .  $2245 

Horizon 2 32K D D , L i st $3095 $2289 
lntersystem DP-1 List $1 749 . .  $ 1 495 

CROM E N C O  Z-2 , List $9995 . $7945 
System 64K, List $3990 . . . . $3179 
System 3 64K,  L ist $7395 . . . .  5689 

ATARI 800, List $1 080 . . . . . . . $799 
APPLE I I ,  1 6K . . . . . . . . . . . . . .  $969 

D I S K  SY S T E M S 
T H I N K E R  TOYS' Discus 20 . .  $939 

Dual Discus 20 . . . . . . . . . . .  $1 559 
Discus 2 + 2, List $1 549 . . . .  $1259 

M26 Hard Disk, List $4995 . . .  $3949 

P R I N T E R S & T E R M I N A LS 
PAPER TIG ERS IDS-440 $679 
With g raph ic option . . . . . . . .  $7 49 

CENTRON ICS 730-1 ,L ist $795 $595 
737, L ist $995 . . . . . . . . . . . . . .  $789 

704-9 1 80 cps . . . . . . . . . . . .  $1 495 
703-9 1 80 cps . . . . . . . . . . . .  $1 569 
T I 81 0,List $1 895 . . . . . . . . . . $1 489 
N EC S P I N W RITE R5530 $2395 
N EC SPI N W R ITER 551 5 $2395 
DIABLO 630 List $271 1 . . . . . $2399 
I NTERTEC 
lntertube l i i ,List $895 . . . . . . . . .  729 
Emulator . . . . . . . . . . . . . . . . . .  $729 
Televideo 912C . . . . . . . . . . . . . .  $679 
920C . . . . . . . . . . . . . . . . . . . . . .  $799 
Hazeltine 1 420 . . . . . . . . . . . . . .  $789 
1 500 . . . . . . . . . . . . . . . . . . . . . .  $845 
So roc 1 2 0 ,  List $995 . . . . . . . . . $689 
So roc 1 40 . . . . . . . . . . . . . . . . . .  $994 

"'MoSt it;;;Tn ;i;krorim;ed"Tai;delivery. racto;l sealed;� 
wtfull factory warranty. NYS residents add appropriate sales tax. 
Prices do not include shipping. VISA and Master Charge add 3'1,. 
C.O.D. orders require 25'1. deposit Prices subject to change without 
notice. 

Com puters 
Wholesale 
P.O.  Box 144 Cam i l lus ,  NY 13031  i �· : (315) 472-2582 lell 

Listing 1 continued: 

0 4 1 2  D 1  POP 
POP 
POP 
RET 

D 
H 
B 

0 4 1 3  E 1  
04 1 4  C 1  
0 4 1 5  C 9  

04 1 6  c s  
0 4 1 7  AF 
04 1 8  0 6 8 0  
0 4 1 A  O E O B  
0 4 1 C  8 0  
0 4 1 D  D 3 0 2  
04 1 F  F S  
0 4 2 0  D B 0 2  
0 4 2 2  E 6 0 1  
0 � 2 4  C 2 2 A 0 4  
0 4 2 7  F 1  
0 4 2 8  9 0  
0 4 2 9  F 5  
0 4 2 A  7 8  
0 4 2 B  1 F 
0 4 2 C  4 7  
0 4 2 D  F 1  
0 4 2 E  O D  
0 4 2 F  C 2 1 C 0 4  
0 4 3 2  C 1  
0433 C 9  

0 4 3 4  3 E 3 0  
0 4 3 6  8 1  
0 4 3 7  F E 3 B  
0 4 3 9  D A 3 E 0 4  
0 4 3 C  C 6 0 7  
0 4 3 E  4 F  

0 4 3 F  7 8  
0 4 4 0  3 6 2 0  
0 4 4 2  2 3  
0 4 4 3  3D 
0444 C 2 4 0 0 4  
0 4 4 7  2 B  

0 4 4 8  3 6 3 0  
0 4 4 A  7A 
0 4 4 B  B 3  
0 4 4 C  C 8  
0 4 4 D  3 4  

, 

READ T H E  A / D . I T  IS A S S U H E D  HERE THAT T H E  S ETUP I S  S I M I L A R  
T O  THAT P R O P O S E D  I N  D D J ,  O C T O B E R  1 9 7 9 .  H E R E , T H E  D / A  I S  
CONNECTED T O  OUTPUT P O R T  2 , A N D  T H E  R E S U L T  O F  T H E  COH PAR I T OR 
IS READ F R O H  I N P U T  P O R T  2 ,  B I T  0 .  FOR T H E  D I G I T A L  GROUP S Y S T E M ,  
T H E  I N PUT D A T A  U I L L B E  I N V E R T E D  B Y  T HE C P U  C A R D . I F  YOURS DOES 
NOT UORK THIS UAY , CHANGE T H E  ' J N Z ' T O  A ' JZ '  I N  T H E  CODE BELOU . 
THE RESU L T I NG VALUE IS R E T U R N E D  IN C A )  A N D  A L L  O T H E R  R E G I STERS 
ARE SAV E D .  T H I S  P R O C E D U R E  USES A B I N A R Y  S E A R C H  T E C H N I QUE T O  F I ND 
THE VALUE OF THE VOLTAGE INPUT T O  THE A / D . 

A T O D  P U S H  B ; R E A D  A / D  ( . 3 4  H S  P E R  R E A D  AVERAGE > .  
XRA A ; R E A D  T H E  AID 
H V I  B , 1 2 8 
H V I  C , 8  

ADLOOP ADD B ; SE T  THE D / A  
O U T  2 
PUSH PSU 
I N  2 ; R E A D  A N D  CHECK B I T  MO 
A N I  1 
JNZ AD1  i***  S Y S T E H  DEPENDENT * � *  
POP PSU 
SUB B ; TO O  F A R , B A CK O F F  
PUSH PSU 

A D 1  HOV A , B  ; NE X T  B I T  
RAR 
HOV B , A . 
POP PSU 
D C R  c ; D o  A L L  8 B I T S  
JNZ ADLOOP 
POP. B 
RET 

B I NARY T O  A SC I I  R O U T I N E  

T H I S  ROUT I N E  U I LL CONVERT A 1 6  B I T  B IN A R Y  NUHBER I NTO ASC I I  
A C C O R D I N G  T O  A SPEC I F I E D  R A D I X  V A L U E . T H E  D I G I T S  U S E D  A R E : 
0 , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , A , B , C , D , E , F , G , H , I , J , K  • • • • E T C  

TO USE : 
HL=ADDRESS OF A B UFFER F O R  T H E  RESUL T I N G  A S C I I D I G IT S  
DE=CON T A I N S  T H E  1 6  B I T  N U H B E R  T O  CONVERT 
B = T H E  M A X I HUH L E N G T H  OF THE BUFFER 
C =THE RA D I X  TO USE ( 2 , 8 , 1 6 , • • •  E T C >  

O N  RETURN , T H E  C A RRY F L A G  I S  S E T  I F  A N  OVER-FLO� O C C U R E D  
( B UFFER � A S  TOO SHALL > .  

BTOA HVI  A , ' 0 '  ; A D J U S T  THE R A D I X  F O R  A S C I I  CONVERS I ON 

B T O A 1  
, 
; B L ANK 

ADD c 
C P I  ' 9 ' + 2  
J C  B T O A 1  
A D I  7 
H O V  C , A  

O U T  T H E  B U F F E R  

HOV A , B 
BTOA2 H V I  M , ' ' 

I N X  H 
D C R  A 
JNZ BTOA2 
D C X  H 

SPACE 

CONVERT THE NUMBER N O U .  

H V I  M , ' O '  ; Z ERO O U T  T H E  F IR S T  D I G I T .  
HOV A , D  ; C H E C K  FOR ZERO 
ORA E 
RZ 
I N R  M Listing 1 continued on page 238 



ANALOG INTERFACES 
Industrial, Scientific, Laboratory, 

or Commercial Microcomputer Users-

KIM 
AIM 

Industrial quality data conversion boards are available for 
APPLE, S- 1 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 
Tecmar's new Analog to Digital Converter Series (AD-200) 

is designed to meet sophisticated data acquisition needs. The 
board accommodates various precision A/D modules made 
by Analogic and Data Translation. These modules are easily 
interchanged to provide options such as 1 2, 1 4, or 1 6  bit 
accuracy; 1 25 KHz throughput; variable ranges and gains. 

AD2 1 2  S- 1 0 0  A/D and Timer Board $695 
AD2 1 1 Apple A/D Board $495 

AD-200 Features 
• 1 2  bit accuracy and resolution standard 
• 30 KHz conversion rate standard 
• 1 6  single-ended or 8 true differential inputs - jumper selectable 
• 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 or status test 
• Jumper selectable input ranges: ± 1 OV, ±5V, 0 to + 1 OV, 0 to +5V 
In addition the S-1 00 version: 
• Complies with IEEE S- 1 00 specifications 
• Transfers data in 8 or 16 bit words 
• Provides for expansion to 256 channels 
• Is switch selectable 1/0 or memory mapped 

Timer Features on S- 1 00 Board 
In addition to the A/D features, the S- 1 00 Board contains a 

powerful timer circuit which can start A/D conversion and can 
also be used independently for tiri\r of day, event counting, 
frequency shift keying and many other applications. 
• 5 independent 16 bit counters • Complex duty cycle and frequency 

(cascadable) shift keying outputs 
• 1 5  lines available for external use • Programmable gating and count 
• lime of day 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 
• 1 4  bit accuracy 
• 1 6  bit accuracy 
• 1 00 KHz conversion rate 
• 1 25 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 
717  

1 , 1 1 7 
517 
617 
250 
1 25 
1 25 

70 

TRS-80 
Apple D/A Features 

• 1 2  bit accuracy and resolution 
• 2 independent digital to analog converters 
• 8 parallel latched output lines 
• Jumper selectable output ranges: ± 1 OV, ±5V, ±2.5V, 

O to + 1 0V, O to +5V 
• 3 microsecond conversion time 
• Minimal software required 
• Optional 4-20 rnA board available 

S-1 00 PET2 TRS-80 1 AJM3 

The original Tecmar data conversion boards (AD- 1 00 and 
DA- 1 00) continue to solve less sophisticated conversion 
problems. These S-1 00 boards interface to the PET, TRS-80, 
AIM, and KIM through S- 1 00 expansion interfaces. 

AD-1 00 Features $495 
• 1 2  bit accuracy and 

resolution 
• 30 KHz conversion rate 
• 1 6  single-ended or 8 true 

differential inputs (specify 
AD- 1 OOS or AD-1 OOD) 

• Minimal software req u i red 

• 1/0 or memory mapped 
operation for S- 1 00 
systems - jumper selectable 

• J u m pe r  se lectable  i n p u t  
ranges: ± 1 OV, ±5V, 
0 to + 1 OV, 0 to +5V 

• IEEE S-1 00 

DA-1 00 Features $395 
• 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 
• 1/0 or memory mapped 

operation for S-1 00 
system s  - jumper selectable 

• Minimal software required 
• IEEE S- 1 00 
• Optional 4-20 mA board available 

Expansion board, power supply, and enclosure for PET 
Expansion board and power supply for TR$-80, KJM, or AIM 

$ 250 

1 50 

S-1 0 0  Real Time Video Digitizer 
• Digitizes and Displays in 

1 /60 sec, nicker-free 
• 1 6  Gray Levels 

• Switch Selectable to 
display Black and White 
Graphics (8 pixels/byte) 

• Maxi mum Resolution: 
5 1 2  pixels/ l ine x 240 lines 

• Minimal software BSO requ1rements $ 

S- 1 0 0  BOARDS 
8086 CPU $450 
W /vectored interrupts 
RAM $395 
8Kx 1 6/ 1 6Kx8 

8086 $495 
PROM-I/O 
Serial and $350 
Parallel I/O 
Parallel l/0 $350 
& Timer 

1Reg. Trademark of Tandy Corp. 
2Reg. Trademark of Commodore 
1Reg. Trademark of Rockwell 

Data Acquisition Systems and 
Video Digitization Systems Available 

234 1 4  G reenlawn • Cleveland, OH 44 1 22 
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Circle 163 on Inquiry card. 

Are your users 
saying 

"@#* I t  should be 
here, but where? ! "  

How much valuable 
t ime is wasted 
searching for items 
which should h ave 
been i ndexed? 

At Last, 
Indexing for 
Word Star™ 
Docu Mate™ from 
the Orthocode 
Corporation solves 
this annoying problem. 

DocuMate™ features 

• Table of Contents 
Generation 

• M ult i- level I ndexing 
• See and See also 

references 

DocuMate can make a table 
of contents automatically from any 
Wordstar text file. In conjunction 
with a sort uti l ity such as 
Supersort� it can also generate 
alphabetized, multi-level sorted 
indexes. 

Just put simple DocuMate 
commands in your text fi le; 
DocuMate does the rest. DocuMate 
commands look like comments to 
WordStar; they have no effect on 
your printed output. 

If you publish computer manuals or 
other documentation, nothing wil l 

· 

give them that professional look 
like a good index. 

DocuMate is available now on 
standard 8" CP/M TM diskettes. 

• Manual only - $5. 

• CP/M version - $50. 

Add $4 for shipping & handling 

®ffi1fill®CODB 
The Textware Company 

THE ORTHOCODE CORPORATION 
P.O. Box 6191 

Albany, California 94706 
Phone (41 5) 527-9300 

TVVX 910 366-7046 

WORDSTAR & SUPERSORT ARE TRADEMARKS OF 
MICROPRO INTERNATIONAL. 

CP • M IS A TRADEMARK OF DIGITAL RESEARCH. 
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Listing 1 continued: 
0 4 4 E  1 B B L P  D C X  
0 4 4 F  7 8  HOV 
0 4 5 0  8 2  O R A  
0 4 5 1  C B  R Z  

R O L L  UP T H E  

0 4 5 2  E 5  P U S H  
0 4 5 3 C 5  P U S H  
0 4 5 �  7 E  BTOA3 NOV 
0455 3 C  I I N R  
0 4 5 6  B 9  C N P  
0 4 5 7  C 2 6 C 0 4  J N Z  
0 4 5 A  3 6 3 0  H V I  
0 4 5 C  2 8  D C X  
0 4 5 D  0 5  [I C R  
0 4 5 E  C A 7 5 0 4  J Z  
0 4 6 1  7 E  NOV  
0 4 6 2  F E 2 0  C F' I  
0 4 6 4  C 2 5 4 0 4  JNZ 
0 4 6 7  3 6 3 0  H V I  
0 4 6 9  C 3 5 4 0 4  JHP 
0 4 6 C  7 7  B T O A 4  NOV  
0 4 6 D  F E 3 A  C P I  
0 4 6 F  C 2 7 5 0 4  J N Z  
0 4 7 2  C 6 0 7  · A D I  
0 4 7 4  7 7  NOV 

D 
A , E  
D 

R E S U L T  

H 
B 
A , N  
A 
c 
B T O A 4  
N ,  ·' O '  
H 
B 
B T O A 5  
A , M  

BTOA3 
H, ' O ·' 
BTOA3 
N , A  
·' 9 '  + 1 
BTOA5 
7 
N , A  

I N  

; R O L L  D O � N  C O U N T E R  
; I S I T  Z E R O  Y E T  ? 

; Y E S  T H E N  �E ARE D O N E .  

O D O M E T E R  F A S H I O N  

; I: E E P  R E G S  

; RE ACHED R A D I X  L I H I T  ? 

; Y E S ,  R E S E T  T H I S  D I G I T  T O  Z E R O  A N D  �ORK 
; O N  THE NEXT ( I F T H E R E  IS O NE > . 

; OVER-FLO� 
; CHANGE A B L A N K  I N T O  A ZERO  F I R � T  T I ME HERE 

; C H E C K  FOR A D I G I T > 9  AND BUMP PAST SOME  
; A S C I I  JUNf( 

R E S T O R E  THE REGS AND C ON T I N U E  UNLESS T H E  Z E R O  F L A G  I S  S E T . 

0 4 7 5  C 1  
0 4 7 6  E 1  
0 4 7 7  C 2 4 E 0 4  
0 4 7 A. 37 
0 4 7 8  C 9  

, 
B f O A S  P O P  

' 

POP 
J N Z  
S T C  
R E T  

HESSAGE A R E A  

0 4 7 C  O D O A 4 9 4 D 4 1 H E L L O  D B  
0 4 9 E  2 0 2 0 2 0 7 6 6 5  D B  
0"4 B 5  O D O A 4 D 656EOPT I ON D B  
0 4 B F  4 6 3 D 4 6 6 9 6 C  D B  
0 4 D O  4 8 3 D 4 8 6 5 6 C  D B  
0 4 E 7  4 D 3 D 53 6 5 7 �  D B  
O S O D  5 0 3 D 5 0 7 2 6 9  D B  
0 5 2 8  5 1 3 D 5 1 7 5 6 9  D B  
0 5 4 3  5 2 3 D 5 2 6 5 6 1  D B  
0 5 5 7  5 3 3 D 5 3 636 1 D B  
0 5 6 A  5 4 3 D 5 3 6 5 7 �  D B  
0 5 8 0  2 4  D B  
0 5 8 1  O D O A 4 F 7 0 7 4 GUESTN D B  
0 5 9 F  O D O A 5 0 6 F 7 3 POS BB 
0 5 B 8  O D O A 4 4 6 9 7 3 E R R 1  D B  
0 5 D 4  O D O A 4 5 6 E 7 4 H S G 1  D B  
0 5 F C  3 C 7 2 6 5 7 4 3 E  D B  
0 6 0 E  O D OA 5 3 6 5 6 3 H S G 2  D B  
0 6 1 D  O D O A 4 C 6 9 6 E L LNGTH D B  
0 6 2 E  O D O A 4 9 6 D 6 1 H A X H I N  D B  
0 6 4 A  3 0 3 0 3 0 2 C 2 0 H A X V  D B  
0 6 5 A  303030 2 E 2 4 H I N V  D B  
0 6 5 F  O D O A 4 E 6 F 2 0 N O N E  D B  
0 6 7 7  O D OA 4 E 6 F 2 0 N F H S G  D B  
0 6 9 F  O D O A 5 3 6 5 7 � S E T H X  D B  
0 6 C 3  O D O A 4 D 6 1 7 8 D B  
0 6 D O  O D O A 4 D 6 9 6 ESETHN DB 
0 6 D D  O D O A 4 F 6 E 6 C B A D I N P DB 
0 7 0 2  O D O A 3 F 2 0 2 4  D B  

B 
H 
B L P  

; S E T  THE C ARRY O N  A N  OVER-FLO� E RRO R  

1 3 , 1 0 , ' I HAGE I ft ag e  P roc ess i ng PrograM' 
v e r  2 . 0 0 1 1 - 0 5 - 7 9 $ '  

1 3 , 1 0 , ' H enue : ' , 1 3 , 1 0  
' F = F i l e  t h e  d a t a ' , 1 3 , 1 0  
' H = H e l p ,  d i s p l a y Menu e ' , 1 3 , 1 0  
' H = S e t  t h e  ft a X i ftUM and ft i n i "u" v a l u es ' , 1 3 , 1 0 
' P = P r i n t  t h e  d a t a  b a c k  o u t ' , 1 3 , 1 0  
' O = O u i t  and r e t u r n  to CP/H ' , 1 3 , 1 0  
' R =Read t h e  f i l e  i n '  , 1 3 , 1 0  
' S = S c a n  a new p a g e ' , 1 3 , 1 0  
' T =Set the tone array' , 1 3 , 1 0  
' $ '  
1 3 , 1 0 , ' 0 p t i o n  ( F , H , N , P , O , R , S , T )  ? $ '  
1 3 1 1 0 , ' P o s i t i o n  paper < sp ac e ) $ '  
1 3 , 1 0 , ' D i s k o r  d i r e c tory i s  ful l $ '  
1 3 , 1 0 , ' E n t e r  d e n s i t y  c h a r a c t�rs ( " ax t o  ft i n ) , '  
' < r e t > ' , 1 3 , 1 0 , ' P r i ft a r y  - ? $ '  
1 3 , 1 0 , ' S e c o ndary - ? $ '  
1 3 , 1 0 , ' L i n e  length - ? $ '  
1 3 , 1 0 , ' 1 Mage s c anned : Hax v a l ue - ' 
' 0 0 0 ,  M i n  v a l u e  = '  

' 0 0 0 . $ '  
1 3 , 1 0 , ' No i M a g e  was scanned . $ '  
1 3 , 1 0 , ' N o  s c an d a t a  was s a v e d  for t h i s  f i l e . $ '  
1 3 , 1 0 , ' S e t t i n g  Max i " u "  a n d  M i n i ftUM va l ues ' 
1 3 , 1 0 , ' H a X i ft U M  ? $ '  
1 3 , 1 0 1 ' H i n i M U M ? $ '  
1 3 , 1 0 , ' 0 n l y  d i g i ts 0 - 9  a r e  a l l owed , retry . '  
1 3 , 1 0 , ·' ?  $ '  

D A T A  S T O R A G E  AREA 
.. 

Ol07 0 0  S C A L E  D B  
0 7 0 8  0 0  NSECT D B  
0 7 0 9  0 4 0 0 0 0 0 0 0 0 I N B U F F  D B  
0 7 0 F  4 0  I N P U T !  D B  
0 7 1 0  I E  N U H B R 1  D B  

0 
0 ; S E C T O R S  U S E D  I N  SCAN 
4 , 0 , 0 , 0 , 0 , 0  ; N UMER I C  I NPUT B U F F ER 
64 ; H A X  L E NGTH O F  P R I M A RY TONE A R R AY 
30 ; C U R R E N T  L E N G T H  

Listing 1 continued on page 240 



A Micro·coiiiputer for everyone at 
Micro Price 

The unique 
and valuable 
components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally 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 correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry 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) . T h e  MicroAce also h a s  string 
input - to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays. 

• F O R / N EXT 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. 

The IMicroficCil 

• PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 

'Excellent value' indeed! 
For just $ 1 49.00 (including handl ing charge) you 

get everything you need to build a personal 
computer at home . .  PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color) ;  
everything! 

Yet the MicroAce really is a complete, powerful,  
ful l- facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use i t  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: 
connect 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 system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single S U PER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce 1 K  byte 

a new generation of 
miniature computers 

A COMPLETE COMPUTER 
for $149.00 for 1 K Kit 

Post and Packing FREE 
!Add 6% Tax for  Shipments inside California) 

RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in  a conventional computer 
- typically storing 1 00  lines of BASIC. I 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.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 
$149.00 with IK COM PLETE 
$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 strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing F R E E .  Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt - and we have no doubt that you will be. 

ZBO A microprocessor 
chip, widely recognised 
as the best ever made. 

Your MicroAce kit 
contains . . .  

• Printed circuit board, with 
I C  sockets for all ICs. 

JOIN THE REVOLUTION - DON'T G ET LEFT 
BEH IND - ORDER YOUR M ICRO ACE NOW ! !  

Circle 164 on inquiry card. 

• Complete components set, 
including all ICs-all 
manufactured by selected 
world- leading suppliers. 

• New rugged keyboard, 
touch-sensitive, wipe-clean. 

• Ready-moulded case. 

• Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
I Programs can be SAVEd 
and LOADed on to a 
portable cassette recorder. I 

• Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 

e F R EE course in BASIC 
programming and user 
manual. 

P- - - - - - - - - - - - - -1 �;nd Check, Money Order or quote your Credit Card No. to:  
MicroAce 1348 East Edinger, Santa Ana. California. Zip Code 92705. 

I or phone 17141 547 2526 quoting your Credit Card Number. 
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Text continued from page 222: 
collected onto the file specified in the 
initial command "filename". If this 
file already exists, it will be deleted. 
This allows the user to keep the basic 
data for processing at a later time. 
When completed, the user is returned 
to the option-selection level. Two 
possible errors may occur here: 

• "Disk or directory full". This 
means that you don't have enough 
room on the current disk to save all 
the data. Sorry, you will have to start 
over. Note that the storage space re­
quired is 1 byte per column per line. 
• "No image was scanned" .  Here, 
you must scan an image before trying 
to file the data. 

H: Help Me 
The user can type H to view the 

whole menu again. Normally only 
the "option" line is printed. 

M: Set the Maximum and 
Minimum Values 

This option allows the user to 
specify what values are to be used in 
place of the actual maximum and 
minimum values in the data array. 
This is necessary when you want to 
print two separate pictures with the 
same character-substitution se­
quence. (For example, this is the case 
when, due to its size, a picture was 
broken up into two or more sections. )  
The numbers are entered as decimal 
numerals in the range 0 to 255. If the 
data is filed after making this change, 
the new maximum and minimum 
values will be permanent. 

P: Print the Data 
When you are ready to print the 

image , w i t h  the  c h a r a c t e r ­
substitution array set and a n  image 
scanned, this option will give you 
time to change the paper and position 
the carriage by issuing the following 
message : 

Position paper (space) 

Hit the space bar when ready to 
begin. The program scales all of the 
light intensity levels stored so that the 
picture fits the length of character­
substitution array entered. (Both the 
primary and secondary arrays are 
treated separately. )  To terminate the 
printed listing prior to the actual end 
of the data, type any key. You are 
returned to the option-selection level . 
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Listing 1 continued: 

07 1 I 4045252423TONEI  DB  '@E%$M j i *H�7A%MN8 $ 0 3 2 I 7 *+ ( ! ' , 3 9 , ' - ' , 39 , '  ' 

072F DS 34 

0 7 5 1  4 0  IHPUT2  DB  64  ; SE CONDARY TONE ARRAY 

0752 I E  NUIIBR2 DB 30 ; I TS C U RRENT L ENGTH 

0753 2323232323TONE2 DB 'MMMMMMII ! ! ! ! !  � , 39 , ' 

0 7 7 1  D S  3 4  

0 7 9 3  DS 64 j STACK AREA 

07D3 STACK EQU $ 

THE FOLLOUING DATA I S  SAVED ON THE F I L E . 

; 
07D3 00 II AX DB 0 j iiAXIMUII V ALUE l N  ARRAY 
07D4 00 K I N  DB 0 ; II I N IIIUM VALUE 
07D5 00 LNGTH  DB  0 i L l  NE L ENGTH 
07D6 00 LI NES DB 0 ; NUMBER OF LINES 
07D7 = BUFF EQU $ ; S T AR T  DATA ARRAY HERE . 

; 
ooos  C P II  E Q U  5 ; E N TR Y  TO T HE SYSTE M .  

07D7 END I OO H  
0 4 2 A  A D I  04 1 C  ADLOOP 0 3 F 3  ASK 0 4 1 6  A T O D  0 6 D D  B A D I NP 
03C4  BADHUH 044E BLP 0 4 3 4  B T OA 043E BlOAt  0440  B T O A 2  
0 4 5 4  B T OA3 046C BTOA4 0475  BTOA5 07D7 BUFF 03FD  CHECK 
0005 CPII O I BC DOt  , 0 1 97 D02 0 1 A5 D 0 3  0 2 6 1  D l  
0 2 8 3  D 2  028A 03  O I C2 DELAY 0259 D IVLP 0 2 7 8  D IV L P I  
02C6 ERR 0588 ERRI  0201  F t  02A3 F IL E  0 2 D B  F I LELP 
03A9 G E T N II I  039C GETNUII 047C  HELLO 0 1 00 I IIA G E  0 7 0 9  I N BU F F  
0 1 70 I NLP 026D I N L P I  0 7 0 F  I N PUT ! 0 7 5 1  I NPUT2 07D6 L INES 
0 6 1 D  LLNGTH 07D5 LNGTH 07D3 IIAX 062E HAXHI N  064A MAXV 
0 7 D 4  K I N  065A II I N V  OSD4 II S G I  0 6 0 E  IISG2 0677 NFHSG 
0 3 4 F  N O F I L E  0 6 5 F  N O N E  0304  N O T H I N G  0 7 0 8  N SE CT 07 1 0  NUHBRI  
0752 NUIIBR2 0 1 1 6  OPT  0485 O P T I ON 0 1 7 9  OUTLP 0269 OUTLPI 
059F POS 0245 POUT 040A P R I N T  0 2 4 E  P R I HT L N  0205  P R T  
0 2 1 2 P R T L P  O I DC PRTIIX  0 5 8 1  QUESTN 0 3 4 0  READDN 030F R E ADF 
03CF READ 0322 READLP 0306 RLP I 03E5 RLP2 0 7 0 7  S CALE 
0 1 4C SCAN 0370 SETIIAX 0600 SElliN 069F SETMX 07D3 STACK 
0 7 1 1 T O N E !  0 7 5 3  TONE2 O I CF TOUT 035A TSET O I I E  UHAT 



Choose any one of these books at the special club discount, and 
select any other as your gift Free of Charue when you enroll: 
M ICROPRO C E S S O R  P R O G R A M M I N G  A N D  

SOFTWARE DEV ELOPMENT B y  F. G .  Duncan 
582069·2 Pub. Pr., $28.00 Club Pr., $21.50 

ENCYCLOPEDIA OF COMPUTER S C I E N C E  
Edited b y  A .  Ralston & C. L. Meek 

M I C R O P R O C E S S O R  I N T E R FA C I N G  T E C H ·  
NIQUES, 3/e B y  R.  Zaks & A. Lesea 

769/01X Pub. Pr., $60.00 Club Pr., $39.95 582050·1 Pub. Pr., $25.00 Club Pr., $19.95 

BIT·SLICE MICROPROCESSING DESIGN By J .  
Mick & J. Brick 

AUTOMATIC DATA PROCESSING HANDBOOK 
Edited by The Diebold Group. Inc. 

THE GIANT HANDBOOK OF COMPUTER PRO· 
JECTS By the Editors of 73 Magazine 

417/814 Pub. Pr., $18.50 Club Pr., $14.50 168/075 Pub. Pr., $44.95 Club Pr., $31.50 582012·9 Pub. Pr., $15.95 Club Pr., $13.50 

COMPUTER DICTIONARY AND HANDBOOK, 
3/e By C. J. Sippi 

PROGRAMMING LANGUAGES BY A. B. Tucker. Jr. PROGRAMMING THE 6502 By R. Zaks 
654/158 Pub. Pr., $23.95 Club Pr., $16.95 582048-X Pub. Pr., $12.95 Club Pr., $10.95 

582079-X Pub. Pr., $29.95 Club Pr., $24.95 

ELECTRONICS DICTIONARY By J.  Markus 

MICROPROCESSOR APPLICATIONS MANUAL 
By Motorola. Inc. 

SOFTWARE ENGINEERING By R. W. Jensen & 
C. C. Tonies 
788/367 Pub. Pr., $27.50 Club Pr., $19.95 

404/313 Pub. Pr., $24.50 Club Pr., $19.50 435/278 Pub. Pr., $42.50 Club Pr., $29.50 

MICROCOMPUTER INTERFACING By B. Artwick DATA BASE DESIGN By G. Wiederhold PROGRAMMING THE Z80 By R. Zaks 

789/436 Pub. Pr., $21.95 Club Pr., $16.95 
701/30X Pub. Pr., $25.95 Club Pr., $19.95 582049·8 Pub. Pr., $14.95 Club Pr., $12.70 

S O F T WA R E  D E B U G G I N G  F O R  M I C R O ·  
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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 the 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 it 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---------------------, 
McGraw-Hi l l  Book Clubs 
COMPUTER PROFESSIONAlS' BOOK CLUB 

P.O. Box 582. Hightstown. New Jersey 08520 
Please enroll me as a member and send me the two books indicated, billing me for my first 
selec�on only at the discounted member's price, plus local tax, postage and handling. If 
not satisfied, I may �elurn !he books within 10 days and my membership will be canceled. I 
agree to purchase a minimum of 3 oddnlonol books during the next 2 years as outlined 
under !he club pion described in lhls ad. Membership in the club Is continuous but 
cancellable by me any lime offer the four book purchase requirement has been fulfilled. 

Write Code # of 
FREE selection here 

Write Code # of 
FIRST selection here 

Orders from outside the U.S. must be prepaid with international money orders in U.S. 
dollars. 

Charge my 0 VISA 0 MASTER CHARGE• Exp. Dote 

Credit Cord # -------- ·Me Bonk # 
Signature 

Nome -----------------------

Address---------------------­

City, State, Zip--------------------­

Corporote Aflitiotlon ------------------­

This order subject to acceptance by McGraw-Hill. All prices subject to change without 
notice. Offer good only to new members. A postage and handling charge is Odded to all 

L shipments. P39488 .J 
- - - - - - - - - - � - - - - - - - - - -. 
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Q: Quit and Return to CP/M 
This returns control directly to 

CP IM. If you want to save the col­
lected data, this must be done prior to 
quitting the program. 

R: Read In the FUe 
The current disk will be searched 

for "filename.img", as specified in the 
initial command. If it is found, the en­
tire data file will be read into 
memory. The maximum and mini­
mum values associated with the data 
will be printed. If the file cannot be 
found, then an appropriate message 
will be printed and the user will be 
returned to the option-selection level. 

S: Scan a New Page 
The length of the scan line will be 
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asked first.  Type in the decimal num­
ber of characters per line (1 to 255).  
You will be given a chance to position 
the paper before the scan is started. 
Hit the space bar to begin. The pro­
gram will scan over the image in the 
print device until 255 lines have been 
scanned or a key has been hit. The 
maximum and minimum values read 
from the AID converter are printed, 
and control is returned to the option­
selection level. 

T: Set the Tone Array 
This is the heart of the processing 

system. For each column position, up 
to two characters will be typed to 
represent the AID-determined inten­
sity at this point. To accomplish this 
character substitution, two tone 

arrays are used. A primary tone array 
is always used and consists of up to 
sixty-four characters chosen by the 
user. They are entered in the order of 
maximum darkness to mmtmum 
darkness. (Minimum darkness is 
usually a space. )  A secondary tone 
array can also be given for over­
striking characters to achieve greater 
density variation. This array, if 
given, is generally the same length as 
the primary array, although this is 
not required. The program will deter­
mine which character to use for any 
given value read from the AID con­
verter by the procedure: 

SCALE = (MAX-MIN)IN 
INDEX = (VALUE-MIN)ISCALE 
if INDEX > N-1 then INDEX =N-1 

where: 

MAX = the maximum integer value 
in data. 
MIN = the minimum integer value 
in data. 
N = the integer number of 
characters in the tone array. 
VALUE = the integer value read 
from the AID converter for this 
position. 
SCALE = the integer scale factor to 
use. 
INDEX = the integer index into the 
tone array (0 to N-1).  

The result of these computations 
(INDEX) specifies which of · the N 
characters in the tone array will be 
used. A 0 refers to the first (or maxi­
mum density) character and (N-1) 
refers to the last available character 
(the rmmmum density) .  Note the 
value of (INDEX) is prevented from 
being greater than (N-1) .  

Integer arithmetic is  used for all 
computations and, as such, the num­
ber of characters in the tone array 
affects the scale factor used. If the 
number of characters in the tone 
array is not an even divisor of the 
maximum-to-minimum variation, 
then the truncation that occurs in 
computing the scale factor has the 
effect of extending the minimum-den­
sity character until the number is an 
even divisor. This can cause large 
blank areas to appear in the final 
printout. 

The tone arrays are entered using 
CP 1M's buffered input routine. This 
means that all normal correction keys 
can be used on mistakes. Type a car­
riage return to end the line. To skip 



Please send your free software catalog. 
(Check which software is of particular interest) 

D C COMPILER. Opt im ized native code for VAX 1 1 /780, PDP-1 1 ,  LSI-1 1 ,  Z80, 
8085, 8080. Ful l  C language as defined in Kern ighan and Ritch ie, with com­
prehensive portable l ibrary. Cross compi lers avai lable. Runs under VMS, 
lAS, RSX-1 1 0, RSX-1 1 M, RSTS/E, RT-1 1 ,  U N IX, ldris, CDOS, CP/M.  From $60Q 

D IDRIS OPERATING SYSTEM. System cal ls and f i le system identical to 
UNIX V6, including p ipel i nes. Ut i l it ies include shell ,  editor, assembler, 
loader, archiver, compare, copy, g rep, etc., p lus system ut i l ities for f i le 
system maintenance. Runs on LSI-1 1 ,  PDP-1 1 .  From $1000. 

D PASCAL COMPILER. Opt im ized native code for VAX 1 1 /780, PDP-1 1 ,  
LSI-11 ,  Z80, 8085, 8080. Ful l  Pascal language as defined i n  Jensen and 
Wirth, with standard l ibrary. Includes C compiler and portable l ibrary, 
permitting intermixed C and Pascal. Cross compi lers avai lable. Runs 
under VMS, lAS, RSX-1 1 0, RSX-1 1 M ,  RSTS/E, RT-1 1 ,  U N IX, ldris, CDOS, 
CP/M. From $750. 
ldris is a trademark of Whitesmiths Ltd. VMS. RSX·1 1 ,  RT·11 , RSTSIE. VAX. 
U N IX is a trademark of Bell Laboratories. PDP·1 1 ,  LSI·11 are trademarks of Digital 
CP/M is a trademark of Digital Research Co. Equipment Corporation . 

Name ______________________________ __ 

Company ____________________________ __ 

Street ______________________________ __ 

City ______ .State ________ Zip ___ _ 

Whitesmiths, Ltd. 
Software for grownups. (212) 799-1200 
P. O.B.  1 1 32 Ansonia Station, New York, N.Y. 1 0023 
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Table 2: The primary and secondary image-tone character arrays, with high­
intensity correspondence increasing from left to right. 

the secondary tone array, just type a 
return. This doubles the output speed 
but won't allow overstrike on certain 
characters. 

Setting the Tone 
To help me decide which characters 

to choose for the substitution arrays, 
I wrote a simple program (though it's 
not included here) that took the char­
acter set as a dot matrix and looked at 
all overstruck combinations of two 
characters. The following algorithm 

was used to determine the resulting 
intensity from each combination: 

I(i,j,k,l) = RC{. [P(i,j,k) + { S(i,j , l )  
- RCI •P(i,j,k) } I 
INTENSITY(k,l) =sum I(i,j,k,l), 
i = 1  to n, j = 1  to m 

where : 

INTENSITY(k,l) = intensity value 
for character "k" printed over 
character "1". 
P(i,j ,k) = primary character num-
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her "k", row "i", and column "j". 
=0, if this dot is not printed. 
= 1, if this dot is printed. 

S(i,j , l) = secondary character num­
ber "1", row "i", and column "j'; . 

= 0, if this dot is not printed. 
= 1, if this dot is printed. 

RCI = ribbon condition index 
(range from 0.0 to 1 .0) . 
n = number of rows for character 
matrix . 
m = number of columns for char­
acter matrix . 

Using this method, I checked all 
combinations of two characters and 
made a list ranging from maximum to 
minimum darkness . (There were 4560 
in all . )  The resulting intensities 
ranged from 0 (a space over a space) 
to 27 (a # on an @ ) .  To account for 
the results of typing one dot on top of 
another, an RBI (ribbon-condition in­
dex) was used. It works like this: for a 
new ribbon (RBI = 1 .0), two superim­
posed dots are not blacker than one 
dot. However, for an older ribbon 
(RBI < 1 .0), the second dot will result 
in a darker intensity. A value of 0 .75 
for RBI seems · about right for a nor­
mal ribbon. The characters I use for 
the Teletype 43 are shown in table 2.  
Note that the quotes (") at the ends 
are used here as delimiters and should 
not be typed in . 

If your printer does not use a dot­
matrix system, there are other ways 
to objectively judge character com­
binations. Write a simple BASIC pro­
gram to print out a character com­
bination and then position the photo­
transistor over this and read the result 
with the AID converter. Or, of 
course, you could just guess . The 
characters listed in table 2 would be a 
reasonable place to start. Experimen­
tation is the way to find the best 
character-substitution array for your 
own printer. 

Recognition of Images 
Pictures generated by this system 

are easier to recognize if they are 
"blurred" by moving the paper or 
your head rapidly, by squinting, or 
by viewing the object from a 
distance . This has the effect of reduc­
ing the geometric distortion caused 
by the sudden change in contrast 
from one character to the next. Such 
blurring can be automated. A simple 
procedure would be to select the in­
tensity value at a given point by 
averaging the points around it. This 
average value is then used when 
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fill B a m m a s 

WordStarTM does! And does it 
better than any other word proc­
essing system. Not only do you 
get all the sophisticated features 
youa expect from a high-priced 
WP system, with WordStar you 
will always have a true screen 
image of what your printout will 
look like before you print it! 

displayed and automatically 
revised on the screen. You can 
specify enhancements like 
underlining and boldfacing, and 
much more. 

stration booklet. Remember, when 
you're the star, we're the star. 

With WordStar, you'l l  erase, 
insert, delete and move entire 
blocks of copy. Page breaks are 

And WordStars 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 WordS tar demon-

'Req uires CP/M (TM of Digital Research) .  4 8 K .  terminal with addressable cu rsor. 

Circle 165 on inqu iry card. 

Cmk10Ptc�t 
INTERNATIONAL CORPORATION 

The Star Maker 
MicroPro International Corporation 
1 299 4th Street. San Rafael. CA 94901 
(415) 457-8990 TELEX 340388 
Sold through authorized dealers and 
distributors only. OEM inquiries i nvited. 
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selecting an appropriate character to 
print. Different amounts of blurring 
can be simulated by using more or 
fewer points in the averaging process. 
Obviously, the current program 
would have to be modified to accom­
plish this. 

Area for Further Investigation· 
Due to the digital form of the data, 

an area that would be interesting to 
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look into is anamorr?hic art. This 
term refers to pictures that are greatly 
distorted (usually by some geometric 
procedure) and the original contents 
are difficult to recognize without 
transforming the image back by an 
appropriate means (like curved 
mirrors). A description and analysis 
of anamorphic art is contained in 
Martin Gardner's "Mathematical 
Games" noted in the references. 

Because the images are in digital 
form, transformation becomes a 
mathematical problem and not an ar­
tistic one. I am sure that many en­
thusiastic hobbyists can produce 
fascinating pictures along these lines. 

Running Under Another 
Operating System 

This program can be modified to 
run under most operating systems, in-
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eluding cassette-tape systems, if the 
necessary system routines are pro­
vided. The calling sequence for all 
CP/M functions is to specify the 
desired function by using the C 
register, loading any arguments using 
the DE register pair, and calling loca­
tion 0005 (hexadecimal). Function 
results are returned in register A. The 
functions used by IMAGE are: 

• Function 1: Read a character from 
the keyboard. This routine will return 
a character (with bit 7 cleared) in the 
A register. If a character is not ready, 
it waits until it is. 
• Function 5: Print a character on 
the list device. The contents of the E 
register are sent to the printer. 
• Function 9: Print a message. The 
ASCII (American Standard Code for 
Information Interchange) character 
string pointed to by DE will be sent to 
the console device. A dollar sign ($) 
terminates the message. 
• Function 10: Buffered input.  The 

register pair DE points to a character 
buffer that will contain a line typed 
by the user. The first byte must con­
tain the maximum number of char­
acters to be read; the second byte will 

be set to the actual number read (less 
the carriage return). The following 
space will be used to store the input 
characters (bit 7 cleared). 
• Function 11: Interrogate console 
status. This checks the status of the 
keyboard. If a character is ready to 
input (by function 1), the A register 
will be set to hexadecimal FF. Other­
wise the A register is cleared. 
• Function 15 : Open a file. For this 
call, DE points to a FCB (file control 
block) describing the file that will be 
opened. The program uses the default 
FCB built by the initial command 
processor within CP/M. The file is 
opened for either reading or writing 
unless the A register contains hexa­
decimal FF, indicating that the file 
was not present. 
• Function 16: Close a file. Pointing 
DE at the FCB for the desired file will 
cause it to be closed. All l/0 (in­
put/output) must be completed. The 
directory will be updated. 
• Function 20: Read the next record. 
The next 128-byte record will be read 
from the file (DE points to the proper 
FCB) .  The data will be read into a 
buffer whose address is set with func­
tion 26. On return, A will contain a 0 

Attention TRs-80 Mod II owners: 
P&T CP/M® 2 has more to offer! 

More Disk Storage 596K bytes with 
double density on standard single sided 
disk drives. If that's not enough, ver­
sions are available for double sided 
expansion d rives (1 .2M bytes per disk) 
and the Cameo Hard disk system (1 OM 
bytes). 

More CRT Functions P&T CP/M 2 
has the most advanced screen driver 
available for the Mod I I  including: erase 
to end of l i ne/screen, insert/delete 
l ine, cursor addressing, non-scroll ing 
area on screen, and much more. 

More Serial I/O Capabilities The se­
rial drivers in P&T C P/M 2 support 
ETX/ACK, XON/XOFF, and request to 
send handshaking. Direct control of 
the serial ports is also avai lable for 
special applications. 

More Documentation We provide the 
standard CP/M manuals and our own 
1 50 page manual written specifically 
for P&T CP/M 2. 

More Utilities We have added 14 of 
our own uti l ity programs for the Mod I I  
t o  t h e  standard CP/M utilities. 

More Useful System Functions P&T 
CP/M 2 has all sorts of useful features 
you won't find elsewhere: type-ahead 
buffer for keyboard input, system time 
of day clock, automatic program execu­
tion, and lots more. 

Prices 
Standard P&T CP/M 2 $ 1 85 
P&T CP/M 2 for Shugart 850 

2 sided drives $220 
P&T CP/M 2 for Cameo Hard 

Disk system $250 

We also carry these other software packages: 

Magic Wand text processor $350 CBASIC2 (improved performance) 
VEDIT text editor $1 1 0  Osborn accounting software 
L YNC data communication program $95 (requires CBASIC 2;  manuals extra) 
MCALL intelligent terminal program $65 each package $95; all four $295 

$ 1 05 

MAC macro assembler $90 
Pascai/M $ 1 75 
Microsoft Basic·SO Interpreter $325 
Microsoft Basic-SO Compiler $350 

Also available are single and double sided 
expansion disk drives and the Cameo Hard 
Disk System. C�ll or write for details. 

Prepaid. COD. Mastercharge or Visa orders accepted. 

Shipping extra. California residents add 6� sales tax. 

PICKLES & TROUT P.O. BOX 1 206, GOLETA. CA 930 1 7. (805) 967·9563 

CP/M is a trademark of Digital Research Inc. TRS·SO is a trademark of Tandy Corp. 
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(if the transfer went properly) or a 1 
(if the end of the file was reached) . 
• Function 21: Write the next record. 
The FCB pointed to by register pair 
DE indicates from which file the 128 
bytes are taken. The address of the 
data must be set by function 26. On 
return, the A register should contain 
0; anything else is interpreted by 
IMAGE as an out-of-space error. 
• Function 26: Set the DMA (direct 
memory access) address. The next 
disk read or write will reference data 
at the address specified by register 
pair DE. If this is never called, hexa­
decimal 0080 will be assumed by 
default. 

So there's my system. It's simple, 
inexpensive, and leaves enough room 
for your creative modifications such 
as manipulating blurriness, shadows, 
outlines, overstrikes, etc . The possi­
bilities are myriad-how about using 
colored ribbons on your printer to 
obtain different overstrike hues? 
Whatever modifications you design, 
enjoyment is guaranteed. • 

References 
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Pictures on Your Computer With a Diablo Printer." 
Dr Dobb 's Journal of Computer Calisthenics & Or· 
thodontia, Volume 4 ,  Number 39, Issue 9, October 
1 979, pages 26 thru 29. 
2.Gonzales, R C and P A Wintz. Digital Image Pro· 
cessing. Reading MA: Addison-Wesley, 1 977 . 
3.Gardner, M. " Mathematical Games: The Curious 
Magic of Anamorphic Art." Scientific American, 
Volume 232, Number 1 ,  January 1 975, pages 1 1 0 
thru 1 1 6. 
4.Harmon L D. "The Recognition of Faces." Scien· 
tific American, Volume 220, Number 5, November 
1973, pages 70 thru 87. 
5.Hale J A G. " Dot Modulation for the Production of 
Pseudo Grey Pictures." Proceedings of the SID, 
Volume 17 ,  Number 2, Second Quarter 1 976, pages 
63 thru 74. 
6.McDonough T.  "Computer Graphics With the 
Diablo." Crea tive Computing, Volume 5, Number 6, 
June 1979, pages 32 thru 35. 

For those readers who do not 
care to type in a program as long 
as the one in listing 1, the author is 
willing to provide source code on a 
floppy disk for $10. The disks will 
be IBM soft-sectored format, writ­
ten in single density, and will be 
compatible with CP/M versions 
1 . 4  and 2. 0. Contact: 

Clark A Calkins 
2564 Walnut Blvd #106 
Walnut Creek CA 94598 

Please allow 1 to 2 weeks for UPS 
delivery. 

' 



LEVEL "A" SPECIFICATIONS 
Explorer/65's Level "A" system features the advanced 
Intel 6065 cpu, an 6355 ROM wilh 2k deluxe monitor/ 
operating system, and an advanced 6155 RAM 1/0 . . .  
all on a single motherboard with room for RAM/ROM/ 
PROM/EPROM and S-100 expansion. plus generous 
prololyping space. 

PC Boaid: Glass epoxy, plated through holes with 
solder mask. • 1/0: Provisions for 25-pin (DB25) con­
nector for terminal serial 1/0, which can also support a 
paper lape reader . . .  casselle tape recorder input and 
oulpul . . .  casselle tape control oulpul . . .  LED oulpul 
indicator on SOD (serial oulpul) line . .  , printer inter­
face (less drivers) . , , lola! of four 6-bil plus one 6-bil 
1/0 ports. • Crystal Frequency: 6.144 MHz. • Control 
Switches: Reset and user (RST 7.5) interrupt . . .  addi­
tional provisions for RST 5.5, 6.5 and TRAP interrupts 
onboard. • Counter/Timer: Programmable, 14-bil bi­
nary. • System RAM: 256 bytes located al FBOO, ideal 
for smaller systems and for use as an isolated slack 
area in expanded systems . . .  RAM expandable lo 64K 
via S-100 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located al Flll!ji, leaving 1liAAl free for user RAM/ ROM. Features include tape 
load with labeling , , . examine/change conlenls of 
memory . . .  insert data . . .  warm start . . .  examine and 
change all registers , . .  single step with register display 
al each break point, a debugging/training feature . , . go 
lo execution address . . .  move blocks of memory from 
one local ion lo another . . .  fill blocks of memory wilh a 
conslanl . . .  display blocks of memory . .  , automatic 
baud rate selection lo 9600 baud . . .  variable display 
line length control (1-255 characters/line) . . .  chan­
nelized 1/0 monitor routine with 6-bil parallel oulpul 
for high-speed printer . . .  serial console in and console 
oul channel so lhal monitor can communicate with 1/0 
ports. 

System Monitor (Hex Keypad/Display Version): 
Tape load with laheling . . .  lape dump with labeling 
. . .  examine/change contents of memory . . .  insert data 
. . . warm start . . .  examine and chan�e all registers . .  

single slep with register display al each break point . . .  
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Nelronics Hex Keypad/ 
Display. II is low cost, perfect for Qeginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad wilh 24 system-refined and 16 
user-defined kers. Six digit calculalor-lype display. 
lhal displays ful address plus data as well as register 
and slalus information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the S-100 signals plus buffers/ 
drivers lo support up lo six S-100 bus boards, and in­
cludes: address decoding for onboard 4k RAM expan­
sion selectable in 4k blocks . . .  address decoding for 
onboard Bk EPROM expansion selectable in Bk blocks 
. . .  address and data bus drivers for on board expansion 
. . .  wail slate general or (jumper selectable), lo allow I he 
use of slower memories . . .  lwo separate 5 veil regula­
tors. 
LEVEL "C" SPECIFICATIONS 
Level "C" expands Explorer/85's motherboard with a 
card cage. allowing you lo plug up lo six S-100 cards 
directly into the motherboard. Both cage and card are 
neally contained inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc­
ture, a 5-card, gold plated S-100 extension PC board 
lhal plugs inlo the motherboard. fusl add required 
number of S-100 c0nneclors. 

LEVEL "D" SPECIFICATIONS 

Explorer/85 
With Level "C" 
Cord Cage. 

Level "D" provides 4k of RAM, power supply regula­
lion, fillering decoupling components and sockets Ia 
expand your Explorer/85 memory lo 4k (plus lhe origi-

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAKI 
Beginner's Pak (Save $26.001)- Buy Level "A" (Ter­
minal Version) with Monitor Source Usling and AP-1 
5-amp Power Supply: (regular price $199.95), now al 
SPECIAL PRICE: St69,9S plus post. & insur. 
Experimenter's Pak II (Save $53.401) - Buy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display, Intel 6065 User Manual, Level "A" 
Hex Monitor Source Usting, and AP-1 5-amp Power 
Supply: (regular price $279.35), all al SPECIAL 
PRICE: $219.9S plus posl. & insur. 
Special Microsoft BASIC Pak (Save $103.001) - In­
cludes Level "A" (Terminal Version). Level "B", 
Level "D" (4k RAM), Level "E", Bk Microsoft in 
ROM, Intel 6065 User Manual, Level "A" Monitor 
Source Usting, and AP-t 5-amp Power Supply: (regu­
lar price $439.70), now yours al SPECIAL PRICE: 
$329.9S plus posl. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 al this SPECIAL PRICE: S499.9S 
plus �sl. & insur. 

Special 6 ' Disk Edition Explorer/85 (Save over $1041) 
- Includes disk-version Level "A", Level "B", lwo 
S-100 connectors and brackets, disk controller, 64k 
RAM, AP-1 5-amp power supply, Explorer/85 deluxe 
steel cabinet, cabinet fan, 6' SD/DD disk drive from 
famous CONTROL DATA CORP. (nol a hobby 
brand!), drive cabinet with power supply, and drive 
cable sel-up for lwo drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price $1630.30, all yours in kit al 
SPECIAL PRICE: St499.9S plus post. & insur. Wired 
and lesled, only $1799.95. 
Special! Complete Business Software Pak (Save 
$625.00!) - Includes CP/M 2.0. Microsoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable, Payroll Package: (regular price $1325 ), yours 
now al SPECIAL PRICE: $699.95 . 
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Please send lhe ilems checked below: 
0 Elplorer/85 Level "A" Idi(Terminal Version) . . .  5129.95 plus 

S3 post. & insur. 
0 Elplorerl95 Level "A" ldl (Hex Keypad/Display Version) . 
0 ������ llifc'�n

&�����ie tape. 564.95 postpaid. 
0 8k Mlcroson BASIC In ROMidt (requires Levels "8". "D" and 

"E") . . .  $99,95 plus $2 post. & insur. 
0 Level "8" (s-tOO) Idl . . . $49.95 plus $2 post. & insur. 
0 Level "C'' (s-tOO B-card expander) kit . . .  539.95 plus $2 post. 

& insur. 
0 Level "II'' (4k RAM) Idl . . .  $69.95 plus $2 post. & insur. 
0 Level "E" (EPROM/ROM) Idl . . .  55.95 plus 50¢ p&h. 
0 �

n
�:

r 
Sleei1Csblnet for Explorer/85 . . .  $49.95 plus S3 post. 

0 Fan For Cabinet . . .  SIS.OOplus $1.50 post. & insur. 
0 ASCII Keyboard/COm(llller 'll!nnlnal ldt: features a full 128 

characiP.r sP.I. u&l case: full cursor control: 75 ohm vidP.n 
output: convertible to baudot output se!P.Ciab!P. baud rate. 
RS232·C or 20 mn. 1/0. 32 or 64 character by 16 line formals. 
and can be used with either a CRT monitor ora 1V sP.I (if you 
have an RF modulator) . . .  5149.95 plus $3.00 post. & insur. 
0 Del.uie Sleel Csblnel for ASCII keyboard/terminal . 

519.95 plus 52.50 post. & insur. 
0 New! nnnlnal/Monltor: (SeP. photo) Same features as ilhClVI!, 

f!Xcepl 12" monitor with keyboard and terminal is in deluxe! 
sinRic cabinet: kit . . .  5399.95 plus $7 post. & insur. 

0 Hazeltine terminals: Our prices too low to quote- CALL US 
0 Lear-Slgler lermtnals/prlnlers: Our prices too low to quotl!: 

CALL US 
0 Hex Keypad/Display ldl . . .  $69.95 plus $2 post. & insur. 

0 AP- t Power SUpply tal ±BV @ 5 amps) in deluxll st"'' c:ahinet 
. . .  539.95 plus $2 post. & insur. 

0 COld Plated s-too Bus connectors . . .  54.65 each. postpaid. 
0 RF Modulator kiiJallows you In use yc1ur TV st�l as a monitor) 

0 ifik��!Tt(
1�oo hoard expands lo64k) . . .  5199.95 plus$2 

post. & insur. 
0 32k RAM ldl . . . 5299.95 plus $2 post. & insur. 
0 481< RAM ldt . 5399.95 plus $2 post & msur 
0 64k RAM ldl . . .  $499.95 plus $2 post & msur. 
0 16k RAM Expansion ldl (to expand any of thn a hove in 16k 

blocks up to 64k) . . .  599.93 plus S2 post. & insur. t!ach. 
0 lntel 8095 cpu Users• Manual . . .  57.50 postpaid. 
0 12" Video Monllor (10MHz bandwidth) . . .  5139.95 plus $5 

post. & insur. 
0 Beginner's Pak (see ahnve) 5169.95 plus $4 fXJSI. & insur. 
0 Experimenter's Pak (see ahove) . . .  5219.95 plus $6 post. & 

insur. 
0 Special Mlcroson BASIC Pak mthout 'll!rmlnal ("'"a hove) . 

5329.95 plus $7 post. & insur. 
0 Same as above. plus ASCII Keyboard 'll!rmlnal mth Csblnel, 

Gel Free Rf Modulator (see a hove) . . .  $499.95 plus $10 post . 
& insur. 

0 Special S" Disk Edlllon Explorcr/65 (s"' a hove) . . .  51499.95 
plus S26 posl. & insur. 
0 mred & Tested . . .  51799.95 plus $26 post. & insur. 

0 Extra 8" CDC 11oppy Drives . . .  5499.95 pl us $12 post. & insur. 
0 Csblnet & Power SUpply For Drive . . . 569.95 plus $3 post. & 

msur. 
0 Drive Csble set-up For Two Drives . . . 525 plus $1.50 post. & 

insur . 

0 Disk COntroller Board mth VO Porls . . .  1199.95 plus $2 post. 
& insur. 

0 Special: COmplete Business sunware Pak (SI"' ahove) . 
58119.116 postpaid. 

SOLD SEPARATELY: 
0 CP/M 1.4 . . .  5100 postpaid. 
0 CP/M 2.0 . . .  5150 postpaid. 
0 Mlcroson BASIC . . .  5325 postpaid. 

o Jntel 8095 cpu User Mannal . . .  $7.50 postpaid. 
0 Level "A" Monllor Soorce Usllng . . .  S251 p<>Stpaid. t COntinental U.s.A. Credit l'.8rd Buyers OUtside l:onnectlcut t 

(;�oLJ.d!-!�� ���!:1c!�;�r��c������O 
Assistance.. call (203) 354-9375 

Total Enclosed (Conn res. add sales lax) $ --­
Paid By: 
0 Personal Check 0 Cashier's Check/Money Order 
O VISA 0 Masler Charge (Bank No. - - - -l 
Acct. No. Exp. Dale --
Signature 
Prinl 
Name 
Address 
CiiY--------=:-------­
Siale ZiP------'-----

P.!Iio.. NETRONICS Research & Development Ltd. 
Iii" 333 LltchHeld Road, New Milford, CT 00776 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • • . . . • . . . . . . . • • . . . . . . . . . • • • • • • . . • • • . • . . . . . .• • 



Southern California 

Southern California-a mecca for 
engineers-is rallying in anticipation 

� of a booming business economy 

·c: because of increased military 

� spending expected under the new 

8. Reagan administration. The result is 

g that the demand for 

� .... 
«< (..) 
«< ·c: .... 

electrical/electronic, computer 
science, data communications or 
aerospace/aeronautical engineers in 
the Golden Gate State has never been 
better. g iii As one engineer working in � Southern California recently 

Q; remarked, "If an engineer doesn't like 

=5 the job, he or she can literally walk 

� across the street to another one." 

1ij The hub of Southern California's 

·§ aerospace activity is located in Los 
t: Angeles County, Orange County, and 

� San Diego County, areas which in 1 980 
< utilized the talents of 55,859 
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Where a Bright Future Awaits Engineers 

engineers. This year, according to 
economists, an additional 1 5,040 will 
be required by the high-technology 
companies that need them. 

With 40% of the total aerospace 
population employment in the United 
States located in Southern California, 
New England, another high technology 
area, runs a distant second, providing 
1 4% of the nation's aerospace 
engineering employment. Southern 
California will continue to outshine the 
rest of the nation in this industry 
during the 1980s because of two 
reasons: 

1 .  The projected spurt in defense 
spending by the Reagan 
administration. 

2. The construction of commercial, 
fuel-efficient jet aircraft that will be 
sold here and abroad. 

A spokesman for a major aircraft 

manufacturer says, "There's talk of a 
new military bomber, either the B-1 or 
another one. There is even the 
possibility that the MX missle program 
may be sited for our state, and that the 
cruise missile program will be 
accelerated. The Polaris, a 
submarine-launched missile, may also 
be built here." 

Another engineer at the plant of a 
major aircraft manufacturer confided, 
"Because Reagan is homegrown, we 
hope he'll let us build the B-1 bomber 
here." He added that in addition to the 
need for aerospace engineers, there 
are also great opportunities for those 
interested in alternative energy 
sources. 

The reason ls that tax 
credits of 25% to 50% are awarded to 
anyone who installs solar heating. 
Approximately 1 00,000 solar-heated 



homes and businesses exist in the 
Golden Gate State. Obviously 
Southern California is a hot market for 
this field, which is growing in  
importance. 

The computer business is also 
booming, and companies are scouring 
the country seeking engineers with the 
qualifications necessary to develop 
the high technology products we need 
for tomorrow. 

In addition to the progressive 
scientific climate, the weather in 
Southern California is "the closest 
thing to perfect," according to the 
United States Weather Bureau. The 
average temperature is a sunny 7 1  
degrees, with only 1 4  inches of rain a 
year, falling mostly between 
November and March. ("It never rains 
in Southern California," so the song 
goes.) The proximity of the ocean, the 

desert, and the mountains makes it 
possible to ski, bask in the desert sun, 
and swim in the Pacific ocean, all in the 
same day. 

Southern California's standard of 
living is one of the highest in the 
nation: the median family income in 
Orange County in 1 980, for example, 
was $29,000. Los Angeles families 
averaged $26,000, Santa Barbara, 
$27,000, and San Diego households 
took home $24,000. But the Catch-22 
on housing is that the median price 
was a whopping $ 1 00,000, and this 
substantial rate is exacerbated (if not 
caused) by a housing shortage and 
high interest rates. Businesses 
employing engineers are, in some 

instances, trying to circumvent this 
problem by paying part of the interest 
rate on the mortgages of employees 
that relocate. For example, if the 
mortgage rate is 1 4%, the company 
may pay 4% of the cost. 

To help ease the housing problem, 
business-oriented Lieutenant 
Governor Michael Curb has 
assembled a task force of real estate, 
government, and labor officials. He 
blames rent control for the shortage 
because he says it discourages 
construction of new housing. 

" If we could increase the supply of 
houses, demand would diminish, and 
so would prices," an aide says. He 
adds, "Average personal income in the 
state is the highest in the country; it's 
$9,900 compared with a national 
average of $8,700. Housing is the only 
major stumbling block to an otherwise 
excellent quality of life." 

He concludes, "Today business is 
no longer a dirty word. It's a four letter 
word meaning jobs." 

This statement is borne out by 
recent figures that show that 
California will continue to grow at a 
rate of 30% to 50% through the 
mid-' 80s. Economists in the state 
predict that there will be 300,000 new 
jobs needed for manufacturing in the 
next few years, a sure sign of the 
state's vibrant economy. 

Another advantage of living and 
working in Southern California is that it 
offers engineers the opportunity to 
continue their education. The 
University of California at San Diego, 
for example, boasts three Nobel Prize 
winners on its staff and 36 members of 
the National Academy of Sciences. 

California Institute of Technology in 
Pasadena is another first-rate school 
for engineers. 

In addition, many of the high 

California's Lt. Governor, Mike Curb, 
is working with a task force of real 
estate, government, and labor officials 
to help ease the housing problem. 

technology companies in  Southern 
California offer their employees 
in-house courses. In some cases 
engineers are updated in their 
specialties through the use of 
closed-circuit television beamed from 
schools in other parts of the state. 

Most companies encourage their 
engineer employees to upgrade their 
skills, and many pay full or partial 
tuition. 

To sum up, the demand for 
engineers in beautiful Southern 
California in this decade is expected to 
remain strong. The salaries are high, 
the work is both exciting and 
important, and industry is hiring at an 
accelerated rate. In addition, the 
Golden Gate State offers a lifestyle 
with every kind of cultural and 
recreational activity available 
anywhere in the world. 

As one Southern California 
economist put it, "Where are all those 
engineers? We need them." 

If you are a recent graduate or a 
veteran engineer seeking a virtually 
unlimited future, the Golden Gate 
State offers an opportunity that you 
may never have again. If you are 
serious about your career, are an 
electrical/electronic, computer 
science, data communications, or 
an aerospace/aeronautical engineer, 
don't miss the following Southern 
California Career Opportunities 
Section featuring blue-chip companies 
that are interested in you and your 
talents now and in the future. 

-John Brand 
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SOUTHERN CALIFORNIA CAREER OPPORTUNITIES Who will be first with the avionics of the 21st century? 
It could be you and Hughes Radar 

Systems. 
We pioneered pulse Doppler radar 

and built the first operational airborne 
programmable signal processor. Today, 
three out of the four front-line U.S. 
tactical aircraft have Hughes radars. 
We're leaders in synthetic aperture 
radar, in-weather reconnaissance and 
strike radar, high order language, 
antenna arrays and holographic 
displays. We're even building the 
rendezvous radar for the Space Shuttle. 

And with computer-aided design, 
manufacturing, and testing of intelligent 
radar devices, the future is at Hughes. 

In  fact, Hughes Is one of the nation's 
largest employers of electronic 
engineers and a major employer in  
virtually every other scientific, computer 
and technical discipline - with 1 ,500 
projects and a backlog of over $5 
bil lion. Yet we're decentralized to give 
you the kinds of environments that 
stimulate innovation and promote 
recognition of your work. 

Who wil l  be first with the avionics of 
the future? It could be you and Hughes. 

At Hughes Radar Systems, we'll 
introduce you to people, Ideas and jobs 
that could change your world. And 
maybe ours. 

It could be you and Hughes 
Radar Systems. 
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Call (213) 647·4900, collect, or send 
resume to: 

Eng ineering Employment 
Dept. B2 
Hughes Ai rcraft Company 
Radar Systems Group 
P.O. Box 92426 
Los Angeles, CA 90009 

Current openings: 

Software Design/Analysis 
Software Test Engi neeri ng 
Systems Integration & Test 
Computer-Aided Design & 

Manufacturing 
RF/ M icrowave Design 
Digital Circuits Design & Test 
Radar Systems Design 
Large Scale Integration Design, 

Development & Test 
Prod uction Process Engineering 
M icroprocessor Development/ 

Applicat ions 
Anten na Systems Desig n  & Test 
Rel iabi l i ty Engineering 
Production Test Engineering 
Industrial Engineering 

r - - - - - - - - - - - - - - - - - - ;  
I I ! H UG H ES ! 
I I 
L - - - - - - - - - - - - - - - - - - �  
H U G H E S  A I R C R A F T  C O M PA N Y  

RADAR SYSTEMS 
Proof of U.S. Citizenship Required 

Equal Opportunity Employer 

Circle 1 68 on Inquiry card. 



Product Review 

The Heath H-14 Printer 
Bradford E Rehm, 1004 Middle Cove Dr, Plano TX 75023 

What this country needs is a good $250 printer. It 
ought to accept characters at 9600 bps (bits per second) 
and print them at 100 lines per minute. It should produce 
letter-quality print in various formats, including 80, 96, 
and 132 columns per page and 6, 8, or 10 lines per inch. It 
should have graphics capabilities, and it should offer an 
adjustable tractor-feed mechanism that can use narrow or · 
wide paper. It should be very reliable, easy to service, 
quiet, and pleasing to look at. 

Has Heath given us the All-American line printer? 
Perhaps not, but the folks in Benton Harbor, Michigan, 
have chalked up real accomplishments in several areas. 
As a $595 kit, the H-14 comes closer than any other 
SO-column impact printer on the market (at this writing) 
to meeting the price criterion. The somewhat higher 
"assembled" price still falls below most of its competitors' 
prices. And the H-14 does this while making a fine show­
ing in the area of capabilities. 

The H-14 Kit 
The kit version of the printer is somewhat intimidating 

because of the sheer number of parts that emerge from 
the shipping carton. Rumors have been circulating to the 
effect that Heath had simply built electronics around an 
imported printer mechanism or that they had built a new 
enclosure around a familiar American-made mechanism 
which uses the Practical Automation dot-matrix print 
head. The truth is that while Heath uses the Practical 
Automation DM-101 print head, the rest of the 
mechanism (except, of course, for the driver motors) is of 
Heath's own design. 

The builder, at any rate, assembles the printer 
mechanism from the very beginning. Happily, it is sur­
prising to discover how easy the assembly is to execute, 
because, as always, Heath has done an outstanding job of 
preparing the kit manual. In fact, it is hard to believe that 
Heath charges $300 more for the assembled version. 

There are few special parts in the mechanical portion of 
the printer. Two of the four shafts that operate the 
sprocket feed and support the print head, for example, 
are standard, quarter-inch extension shafts. This allows 
use of common quarter-inch bushings, collars, and grom­
mets, which not only contributes to the low cost of the 
device, but also makes maintenance simpler. 

Heath chose a more expensive route in providing a 
substantial die-cast metal base upon which the printer is 
built. It forms the lower half of the housing and supports 
the print-head mechanism, power transformer, and 
printed-circuit board. Although the molded plastic cover 
of the device is very light (why not, since it supports 
nothing), the metal base gives the H-14 the hefty, stay­
put feel of a heavy-duty piece of equipment. 

The Electronic Circuitry 
Nearly all of the parts in the electronics portion of the 

H-14 are mounted on two printed-circuit boards. The 
main board is busy but by no means crowded, and there 
are two extra LEOs (light-emitting diodes) available for 
checking logic functions as the integrated circuits are in­
stalled. The second, smaller board, which corrects a 
design oversight and which was not initially shipped with 
the kit (original shipment, February 1979), is mounted 
adjacent to the paper-drive motor. 

The circuit is assempled on a double-sided, 12.5 by 
25.5 em (4 % by 10 1/s inch) board which includes the 
power-supply rectifier diodes, the printer-data-handling 
electronics, and the print-head and motor-driver circuits. 
The power-supply filters, a low-voltage regulator and a 
series-pass transistor, and an end-of-paper sensor are 
mounted off the board. 

Because a microprocessor-controller is used, the cir­
cuitry is straightforward. Data enters and leaves the 
printer through a pair of EIA or 20 rnA current-loop in­
terfaces. These are connected to a UART (universal asyn­
chronous receiver/transmitter) that provides the inter-

- At a Glance ------------....j 

Name 
H-14 

Manufacturer 
Heath Company 
Benton Harbor MI 
49022, (800) 253-Q570 

Dimensions 
Height: 12 .2 em (4% 
inches); Width: 46.5 
em (18% inches); 
Depth: 36.2 em (141%6 
inches) 

Price 
$595 kit; $895 
assembled 

Features 
Controlled by Fair­
child F8 microproces­
sor; uses Practical 
Automation DM-101 
print head (5 by 7 dot-

matrix, impact); ASCII 
96-character set; 75 
cps maximum print 
speed (40 cps average); 
80-, 96-, or 
132-column line width, 
software selectable; ac­
cepts 2¥2- to 91/z-inch­
wide paper, fan-folded 
sprocket-feed only 

Software 
Requires H-8-14, 
H-8-17, or H-8-18 soft­
ware for use with 
Heath H-8 computer 
or HT-11 software for 
use with Heath H-11A 
computer 

Hardware Options 
Serial interface via 
RS-232 or 20 rnA cur­
rent loop, 110 to 4800 
bps 
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INTRODUCING THE 
LDP l 8088 MAINFRAME 

Want to move to the new 16 bit generation of micro's? You do 
not want to assemble a system from board products? Finally, a 
complete system that only needs a Video Terminal plugged in 
to be on the air .  

The LDP1 wil l get you going with your 1 6  bit systems quickly 
while not obsoleting other boards in your system. The LDP1 is 
a 1 6  bit system based on the LDP88, 8088 CPU board and the 
LDP72, advanced floppy disk controller. In addition you get 
64 K of RAM, an 8" floppy disk, a mainframe with power supp· 
ly and your choice of two different operating systems. All this 
tor the unbelievable price of $3499 (with 86-DOS). And to make 
a good deal better, if ordered before February 28th, you pay 
only $2995 (with 86·008). 

LDP1 with 86-DOS 
LDP1 with CP/M-86 

LDP88 
LDP72 
8100 Prototype Board 
86-DOS 
CP/M-86 

PRICES 

$3499 
3599 

Kit 
$349.95 

2 1 9.95 
29.95 

1 95.00 
250.00 

BEFORE FEB. 28 

$2995 
3099 

Assembled & Tested 

$399.99 
274.95 

Micro Soft Basic 86 500.00 86-DOS required 
350.00 with LDP1 and 86-DOS 

PASCAUM 250.00 CP/M-86 required 

Rev. A LDP88's while they last $275 

LOMAS DATA PRODUCTS 
11 Cross Street 

Westborough, MA 01581 
Telephone (617) 366-4335 

PASCAUM is a trademark of Sorcim 
CP/M-86 is a trademark of 01gilal Research 
86·005 is a trademark ol Sea tile Computer Products 

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/Off Power o'I_�U�I� I£ 

(formerly P D F) 

678F 

TRANSIENT VOLTAGE ® 
SURGE SUPPRESSOR LISTED 

7133 Rutherford Rd. Baltimore, Md. 21207 
(301) 298-3130 �38-9098 
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face between the serial communication lines and the 
parallel data bus of the microprocessor. The latter is a 
descendant of Fairchild's F8 family and includes on-chip 
read-only memory. This custom-masked device holds the 
program which enables the microprocessor to operate the 
printer. Data storage and address latching (which helps 
the processor interleave 110 [input/output] and printing 
tasks) are handled by a pair of 2112 memory devices and 
a 74LS273 8-bit latch. The processor also has four 8-bit 
110 ports which are used as follows: two drive the seven 
print-head solenoids, the head-drive motor, the ribbon­
drive motor, and the paper-drive stepper motor; another 
does 110 to the UART; and the remaining one selects the 
specific device which is being driven. 

Two Interesting Circuit Details 
Two other sections of the circuit merit attention. 

Asked about how Heath was able to make the Practical 
Automation print head operate at speeds in excess of 
120 cps (characters per second) while other printers using 
the same head have been restricted to lower speeds, an 
engineer at Heath explained that the H-14 continually 
monitors the resistance of one of the head magnet coils. 
In light-duty printing, the coil temperature does not rise 
significantly. During long printing jobs or when using the 
compact 132-column print, the internal temperature will 
rise to the point at which the head could be damaged. The 
increased temperature also increases the resistance of the 
winding, however, so a simple bridge circuit, monitored 
by two op amps, is used to detect the change and briefly 
halt printing. 

On learning about this trick, one wonders if the printer 
will spend most of its time cooling down after it reaches 
operating temperature. In practice, however, this ar­
rangement works well. The H-14 printed eight to fifteen 
80-column pages before pausing to cool. The number of 
pages it executes seems to depend mainly on the ambient 
air temperature and circulation. Heath has left a slot in 
the bottom plate to provide cooling air from below, 
which can exit through the paper-viewing slot in the top 
cover, so the Heath engineers clearly understand that air 
circulation affects throughput. 

That large rectangular slot in the bottom plate, just 
below the print head, is surrounded by a row of small 
holes. Some H-14 owners will visualize a blower and 
bellows arrangement fastened to the bottom plate at a 
flange bolted at these holes. It is surprising that they are 
not there for that reason at all. Although the printer is 
not certified by the US Underwriters' Laboratories, it has 
been approved by the latter's Canadian counterpart. The 
row of holes is necessary so that the H-14 can pass a test 
in which flaming oil poured into the enclosure must be 
quenched as it exits from the ventilation slot on the bot­
tom plate. (Isn't it good to know your H-14 can be used 
as a flaming-oil quencherl) 

· 

The number of pages which can be printed before the 
first cool-down pause is smaller, of course, when the 96-
or 132-column print format is selected. The duty cycle of 
the head is increased in these modes-laying down 96 
characters in a line before taking a breath (while going to 
the next line starting position) is more taxing than print­
ing only 80 characters before taking a line break. Never­
theless, the pauses the H-14 takes for head cooling are not 
long. Again, the time required depends upon the ambient 
air temperature, but I find that most pauses are on the 



CP/M®, the industry standard, 
continues to expand, because your 
needs continue to expand. 

CP/M-80™ 
For cost-effective computing on 8-bit 
Z-80, 8080 and 8085-based micro­
computers, CP /M-80 gives you the 
widest variety of mature, specialized 
software products anywhere. 

CP/M-86™ 
For jobs that require more address 
space and increased computing re­
sources, CP /M-86 provides the soft-

U. S. A. E U R O P E  

ware power · .need. 
enhanced to operate with Intel's new 
16-bit 8086 and 8088 microproces­
sors, with all the qualities that have 
given CP/M industry-wide support. 

And there's more to come: MP/M™, 
our multi-programming monitor, 
and CP /NET™, our network oper­
ating system, and PL/1, now available 
for 8-bit machines, will soon be 
available for the 8086/8088 family. 

CP/M. It's available on over 250 
types of computers. For a closer 
look, ask your dealer, your manu­
facturer, or Digital Research. 

DIGITAL RESEARCH 
P.O. Box 579 

VECTOR INTERNATIONAL 
Research Park 

F A R  E A S T  
MICROSOFTWARE ASSOC. 
102 Plasada 

801 Lighthouse Avenue 
Pacific Grove, CA 93950 
408-649-3896 
TWX 910 360 5001 
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B-3030 Leuven 
Belgium 
32 ( 16) 20-24-96 
Telex 26202 VECTOR 

3-16- 1 4  Minami Aoyama 
Minato-ku 

· 
Tokyo 107, Japan 
03-403-2 1 20 
Telex 2426875 MSA 

[!ID [)�lJnRl RESERRLH" 

• . 
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Regent 25 $795. 

TELETYPE 

.43 $995. 
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order of two to five seconds, and they occur, nominally, 
every two to five lines after an eight- to fifteen-page 
warm-up period. 

How closely does the H-14 approach the thermal limits 
of the print head in this kind of operation? A call to Prac­
tical Automation in Shelton, Connecticut, yielded the in­
formation that the DM-101 head can be operated at 
100 cps (characters per second) bidirectionally if suffi­
cient forced-air cooling is available . Continuous bidirec­
tiomil operation above 16.5 cps is not recommended 
without forced ventilation or other protection, and the 
maximum internal operating temperature of the head is 
62 ° c. 

Heath claims that the temperature threshold for the 
shutdown has been set at approximately 50° C, which is 
well within the Practical Automation specification. This 
suggests that the printer can be run for long periods 
without fear of overheating the head. If you should want 
to try this, by the way, you may want to make sure that 
the head nose bearing has adequate lubrication. There is 
a felt-pad oil retainer on the back of the unit which 
should normally be given a few drops of machine oil after 
running through five boxes of paper. Giving it a drop or 
two before printing a whole box nonstop would be pru­
dent. 

There is no way to directly lubricate the solenoid­
operated wires that actually do the printing. As is true for 
most wire-matrix heads, the wires are continuously 

· lubricated by ink in the ribbon. This means that if you in­
tend to realize the full, 100-million-character life of the 
H-14's head, you will never want to run the printer with a 
dry ribbon or without paper. You will also want to use 
only nylon ribbons, since cloth ribbons are easily per­
forated by the head wires. 

Practical Automation recommends that nylon ribbons 
containing oil-based ink be used. A Heath representative 
that I contacted could not confirm that the office­
equipment-type ribbon Heath supplies contains an oil­
based ink. Testing at Heath has shown, however, that 
maximum head life is possible with its ribbons. (The 
manufacturer of one of the leading brands of ribbons 
available in office-supply stores was also contacted in an 
attempt to learn whether the ink used in these products is 
oil-based. In spite of the best efforts of the company's 
Dallas office, we were not able to acquire the informa­
tion.) 

The other interesting circuit is the driver for the paper­
feed motor. There was a note in the original instruction 
manual for the H-14 saying that Heath would provide, 
upon request, a modification kit to enable the printer to 
more reliably lift paper from a box placed on the floor 
below it. The problem addressed occasionally appeared 
when my H-14 was required to lift 20-pound paper. The 
paper-drive stepper motor would occasionally growl and 
feed the paper in fractional-line increments instead of a 
full line. 

The original stepper drivers used 7416 open-collector 
inverter /buffer devices to interface the microprocessor 
port to transistors that switched the motor on and off. 
One side of each wir.ding was pulled high by a 12 V 
supply, while the other was pulled low by a transistor. A 
step was executed by turning off a pair of transistors. The 
problem was that the motor did not develop enough 
torque with a 12 V supply, but a higher voltage would 
probably have overheated it (stepper motors consume 



DYNACOMP 
Quality software for •: 

ATARI 
PET 
APPLE II Plus 

TRS-80 (Level II)* 
NORTH STAR 
CP/M 8" Disk 

GAMES, SIMULATIONS and EDUCATION 

BRIDGE 2.0 (AvaUable for all computers) Price: $17.95 Casselte 
$21.95 Dlsktltt 

An all-intlusive version of this most popular or card games. This program both BIDS and PLAYS either contract or 
duplicate bridge. Depend ins on the contract, your computer opponents will either play the orfcnst OR defense. If you bid 
too high, the computer will double your contract! BRIDGE 2.0 provides challenging cntcnainmcnt for advanced players 
and is an u.ccllent lcarnins tool for the bridac novice. 

HEARTS l.S (Available for aU computers) Price: $14.95 Cnseltc 
$18.95 Dbktltt 

An exciting and entertaining compUicr version of this popular card same. Hearts is a trick-oriented game in which the 
purpose is not to take any hearts or the queen of spades. Play asainu two computer opponents who are armed with hard­
to-bcat playins matesies. 

VALDEZ (Available for all computers) Price: 514.95 Cassette 
$111.95 Dlskelle 

A simulation of supertanker navi11ation in the Prince William Sound and Valdez Narrows. The pr011ram UKS an cxtensi,·e 
2S6X2S6 element radar map and employs physical models of ship response and tidal patterns. Chan your own course 
throu11h ship and icebc:rs traffic. Any standard terminal may be: used for display. 

FLIGHT SIMULATOR (Anilable for all computers) Price: 517.95 Casseue 
Sll.95 Dlskette 

A realistic and extensive mathematical simulation of take-off, flisht and landing. The prosram utilizes aerodynamic equa­
tions and the characteristics of a real airfoil. You ean practice instrument approaches and navisa�ion usin11 radials and 
com�ss hcadinss. The more advanced Oyer can also perform loops, half-rolls and similar acrobatic maneuvers. 

CRIBBAGE 2.0 (TRS-110 only) Prk:e:SI4.95 Ca..uette 
$111.95 Diskette 

This is a -.·ell-desi11ncd and nicely executed two-handed version of the classic card 11ame, cribba11c. It is an excellent pro­
llflm for the cribbage player in search of a worthy opponent as well as the beginner wishins to learn the same, in par­
titular the 5t0rina and jaraon. The uandard cribbaae score board is continually �own at the top of the display (utilizing 
the TRS-SO's graphics capabilities), with the cards shown underneath. The computer automaticaUy scores and also an· 
nounces the poinu using the traditional phrases. 

CHESS MASTER (North Star and TRS-80 only) Prk:e:SI9.95Ca.sseue 
$23.95 Diskelle 

This complete and very powerful program provides five levels of play. It includes castllns. en pusant captures and the 
promotion of pawns. Additionally, the board may be preset before the start or play, pcrmittina the examination of 
"book" plays. To muimize execution speed, the program is written in assembly language (by SOFTWARE 
SPECIALISTS of California). Full araphics are employed in thcTRS-80 version, and two widths of alphanumeric display 
arc provided to atcommodate North S1ar users. 

STARTREK 3.2 (Available for all compulers) Prk:e: S 9.95 Cassette 
513.95 Diskette 

This is the dassic Startrck simulation, but with several new features. For example, the Klingons now shoot at the Enter­
prise without warnina while also attacking starbascs 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 
starbase S.O.S. is received! The Klingons set even! 

SPACE TILT (Apple only) Prk:e: 510.95 Cassette 
$14.95 Dlskelle 

Usc the game paddles to tilt the plane of the TV screen to "roll'' a ball into a hole in the screen. Sound simplc7 Not when 
the hole geu smaller and smaller! A built-in timer allows you to measure your skill against others in this habit-formin11 ac­
tion aamc. 

GAMES PACK I and GAMES PACK II Price: S 9.95 each, CILSStlle 
$13.95 each, Dlsketle 

GAMES PACK I contains BLACKJACK, LUNAR LANDER, CRAPS, HORSERACE, SWITCH and more. GAMES 
PACK II includes CRAZY EIGHTS, JOTIO, ACEY-DUCEY. LIFE, WUMPUS and others. Available for all com· 
put en;. 

Why pay SS.9S or more per prosram when you can buy a DYNACOMP collection for ju" S9.9H 

�TUD POKER (ATARI only) Price: SII.95 C1Wtlle 
$15.95 Dl.sketle 

This is the classic gambler's card aame. The computer deals the cards one at a time and you (and the computer) bet on 
what you s«. The computer does not cheat and USIIaf!y bets the odds. However, it sometimes bluffs! Also included is a 
five card draw poker bettin11 pratticc proaram. This package will run on a 16K ATARI. Color, graphics, sound. 

NOMINOES JIGSAW (fRS-80 only) Price) 516.95 Casstlle 
Sl0.95 Dl.sltelfe 

NOMINOES JIGSAW is an inlriguing and sophisticated graphical puzzle. The jissaw consists of a 9 by 9 board partially 
filled with randomly chosen shapes (nominees), or which there are 60 types. By knowins that the shapes must be lcsally 
tonnected, andby gucuina thcshapcat cach location, all thc nominoes maybe cvcntually dcduced. Scoring is based on 
the number of aucucs required and the difficulty of the board set-up. 

MOVING MAZE (Apple only) Price: 510.95 Cas5tue 
514.95 Dl.sketle 

MOVING MAZE employs the aames paddles to direct a puck from one side of a maze to the other. However, the maze is 
dynamically (and randomly) built and is continually being modified. The objective is to cross the maze without touchins 
(or being hit by) a wall. Scoring is by an elapsed time indicator, and three levels of play arc provided. 

BLACK HOLE (Apple only) Price: $14.95 Cauelle 
$111.95 Dl.skelle 

This is an exciting graphical simulation of the problems involved in closely obscrvina 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 ncar 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 acceleration. This proaram employs Hi-Res graphics and is educational as well as 
challcngins. 

TEACHER'S PET I (Available ror all computers) Price: S 9.95 Cuselle 
$13.95 Dl.sketle 

This is 1he first of DYNACOMP's educational packqcs. Primarily intended for pre-school to grade l, TEACHER'S PET 
provides the youns student with countins practice, letter-word recosnition and three lt'·cls of math skill cxcrcisn. 

CRYSTALS (ATARI only) Price:$ 9.95 Cassette 
513.95 Dlsketce 

A unique algorithm randomly produces fascinating, sraphlcs displays accompany with tones which vary as the pai\Crns 
arc built. No two paucrns arc the same, and the combined effect of the sound and sraphics arc mesmerizing. CRYSTALS 
has been used In local stores to dcmonstralc the sound and tolor features of I he Alarl. 

POKER PARTY (Available for all computers) Price: SI7.95 Cuselle 
$21.95 Dl.skelte 

POKER PARTY is 1 draw poker simulation based on the book, POKER, by Oswald Jacoby. This is the most comprehen­
sive ver�ion available for micro tomputcrs. The party consists of yourself and six other (computer) players. Each of these 
players (you will 11et to know them) has a different personality in the form of a varying propensity to bluff or hold under 
pressure. Practice with POKER PARTY before goina to that expensive same tonitct 

Availability 

DYNACOMP software is supplied with complete documentation containin11 clear c�planations and examples. All programs 
will run within 16K p1011ram memory space (ATARI requires 24K). Except where noted, prosrams arc available on ATARI, 
PET, TRS-t!O (Level II) and Apple (Applcsoft) cassette and diskeue as well as Nonh Star sinslc density (double density com­
patible) diskette. Additionally, most programs can be obtained on standard (IBM format) 8'' CP/M Ooppydisks for systems 
runnina under MBASIC. 

+ A TARI, PET, APPLE /1, TRS�O. NORTH STAR, CPIM and IBM aff ffgisttrtd tradt namts and lor tradtmarks. 
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BUSINESS, UTILITIES and MISCELLANEOUS 

MAIL LIST II (North Star only) Price: 521.95 
This many-featured proaram now includes full alphabetic and tip todc sorting as well u file mcrain11. Emrics can be 
retrieved by us.c:r-dcfincd code, client name or Zip Code. The printout fonnat allows the usc of standard size addrcu 
labels. Each diskcuc can store more than 1 1 00  entries (single density: over 2200 with double density systems!! 

TEXT EDITOR I (Leller Writer) Price: 514.95 CIWtne 
5111.95 DUktlle 

An easy to U!.C, line-oriented text editor which provides variable line widths and simple paragraph indexing. This te�t 
editor is ideally suited for composin& letters and is quite capable of handling much laracr jobs. Available for all com­
puters. 

PERSONAL FINANCE SYSTEM (AT ARI only) P<k" 534.95 Dbk•ll• 
PFS is a single disk menu oriented system composed of 10 proarams designed to orpnizc and si�plify )·our personal 
finances. Fea1urcs intlude a 300 transaction capacity: fast atcess; 26 optional uJ.Cr codes: data retrieval by month, code or 
payee: optional printina of rcporu; checkbook balancins: bar graph plotting and more. Also provides on the diskcne is 
ATARI DOS 2. 

FIND IT (North Star only) Price: 519.95 
This is a three-in-one program which maintains information accessible by keywords of three types: Personal (eg: last 
name), Commercial {cs: plumbers) and Reference (eg: maaazinc anicles, record albums, etc). In addition to keyword 
searches, there arc birthday, anniversary and appointment searches for the personal records and appointment searches for 
the commercial records. Reference rceords arc accessed by a single keyword or by cross-referencing two or three 
key-..·ords. 

DFILE (North Star only) Price: $19.95 
This handy program allows North Star us.c:u to maintain a specialized data base of all files and proarams in the stack of 
disks which invariably accumulates. DFILE is easy to set up and usc. It will organize your disks to provide efficient 
locating of the desired file or program. 

COMPARE (North Star ooly) Price: 512.95 
COMPARE is a single disk utility software package which compares two BASIC programs and displays 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 versions of his software to verify which arc the more current, 
and to clearly identify thc changcs madc during dcvelopmcnt. 

COMPRESS (North Star ooly) Prk:e: Sll.95 
COMPRESS is a sinalc-disk utility prosram which removes all unnecessary spaces and {optionally) REMark suucments 
from North Star BASIC proarams. The source file is proceucd one line at a time, thus permitting very large prosram� to 
be compressed usin& only 1 small amount of tomputcr memory. File compressions of 20-lOIJ't arc commonly achit''ed, 

GRAFIX (fRS-110 only) Prk:e: 512.95 Ca.s.stue 
516.95 Dl.skelle 

This unique program allows you to easily create sraphics directly from the keyboard. You "draw" your figure using the 
prosram's extensive cursor controls. Once the figure is made, it is automatically appended to your BASIC prosram as a 
strins variable. Draw a "happy face", call it HS and then print it from your program using PRINT HS! This is a very easy 
way to create and save graphics. 

TIDY (fRS-110 only) Pr�: S10.9S Casstlte 
514.95 Diskette 

TIDY is an assembly languaac program which allows you to renumber the lines in )'Our BASIC programs. TIDY abo 
removes unnecessary spaces and REMark statements. The result is a compacted BASIC program which uses much less 
memory space and executes sianificantly faster. Once loaded, TIDY remains in memory; you may load any number of 
BASIC programs without havina to reload TIDY! 

NORTH STAR SOITW ARE EXCHANGE (NSSE) LIBRARY Pri<• S9.95 Dbk•ll• 
DYNACOMP now distributes the 20+ volume NSSE library. Most of these diskci\Cs offer an outstandina value for the 
purcha:;c pritc. Write for det.aib regarding the contcnu of this library and quantity (four or morel purthasc1. 

STATISTICS and ENGINEERING 

DATA SMOOTHER (Not available for ATARI) Price: $14.95 Cassette 
$111.95 DUkelle 

This special data smoothins progr.�m may be used to rapidly dtri,·c u!.Cful information from noisy business and engineer­
ing data which arc equally spaced. The software features choice in dcgr� and range of fit. as well as smoothed first and 
second derivative calculation. Also included is automatic plottins of the input data and smoothed results. 

FOURIER ANALYZER (Available for all computers) Price: $14.95 Ca.sselle 
$111.95 DislteUe 

Usc this program to examine the frequcnty spectra of limited duration signals. The program features automatic scaling 
and plouing of the Input dat.a and results. Practical applications include the anal)·sis of complicated patterns in such fields 
as electronics, communications and business. 

TFA (Traosfcr Function Analyzer) Price: $19.95 Casselle 
Sl3.95 Diskeue 

This is a special software package which may be used to evaluate the transfer functions of systems such as hi-fi amplifiers 
and filters by examinins their response to pulsed inputs. TFA is a major modification of FOURIER ANALYZER and 
contains an cn,inccring-oricntcd decibel venous los-frequency plot as well as data cditins features. Whereas FOURIER 
ANALYZER is desiancd for edutational and scientific usc, TFA is an cnsineerins tool. Available for all computers. 

HARMONIC ANALYZER (Available for all computers) Price: 524.95 Casseue 
$28.95 D�ltelle 

HARMONIC ANALYZER was dcsianed for the spectrum anal�sis of rcpetith·c waveforms. Features include data file 
generation, edit ina and storage/retrieval as well as data and spectrum plotting. One particularly unique facility is that the 
input data need not be equally spaced or in order. The orisinal data is soncd and a cubic spline interpolation is used to 
create the data file required by the FfT algorithm. 

FOURIER ANALYZER, TFA and HARMONIC ANALZYER may be pruchascd together for a combined price of 
S44.9S {three cassettes) and Sl6.9l (thrcc diskcucs). 

REGRESSION I (AvaUable for aU computers) Price: $19.95 CIWtlle 
Sl3.95 Diskttte 

REGRESSION I is a unique and c�ccptionally versatile one-dimensional least squares "polynomial" turvc fitting pro­
gram. Features include very hiah accuracy: an automatic dearcc determination option: an e�tensivc internal library of fit· 
tina functions; data editing: automatic data and curve plottins: a statistical analysis (ea: standard deviation, correlation 
coefficient, etc.) and much more. In addition, new fiu may be tried without reentcrina thc data. REGRESSION I is ccr­
tainly thccorncrstoncprogram in any data analysis softwarc library. 

REGRESSION II (PARAFIT) (Available fo< all computers) Prke: SI9.9S Ca.sstlte 
Sl3.95 Dl.skette 

PARAFIT is des[jned to handle those cases in which the parameters arc imbedded (pouibly nonlinearly) in the fittins 
function. The user simply in�.eru the functional form, includin11 the parameters (A{I), A(2), etc.) as one or more BASIC 
statement lines. Data and resulu may be manipulated and plotted as with REGRESSION I. Usc REGRESSION I for 
polynomial fitting, and PARAFIT for those complicated functions. 

REGRESSION I and II may be purchased toacther for S36.9l (cassettes) and S44.9S (diskettes) 

BASIC SCIENTIFIC SUBROUTINES, Volume I (Not available fo< ATARI) 
DYNACOMP is the c�clusivc distributor for the software keyed 10 the text BASIC Sci�nl{/ic'Subroutina, Volume /by F. 
Ruckdcschcl (see the BYTE/McGraw-Hill advertisement in BYTE magazine, January 1981). These subroutines have bci:n 
assembled actordins to chapter. Included with each collection is a menu program which selects and demonstrates each 
subroutine. 

Collection II: Chapters 2 and 3: Data and function plotting, complex variables 

Collection 12: Chapter 4: Matrix and vector operations 

Collection (): Chapters S and 6: Random number acncrators, series approximations 

Price per collection: Sl4.9l Casseue 
SI8.9S Diskette 

All three collections arc available for SJ9.95 (three cassettes) and S49.9S (three diskettes). 

Because the text is a vital part of the documentation, BASIC Scitnt/fit: Subrout/nts, Vofumt I is available from 
DYNACOMP for SI9.9S plus 7SC posta11c and handling. 

Ordering Information 

All orders arc processed and shipped postpaid within 41 hours. Please enclose payment with order alona with computer infor­
mation. If paying by VISA or Master Card, include all numbers on card. For orders outside North America add IOIJ'• for ship· 
ping and handling. 

Add S2.SO to diskette price for 8" Ooppy disk {IBM format soft sectored, CP/M, Microsoft BASIC) 

•TRS-t!O dbkeues arc not supplied with DOS or BASIC. 

Deduct lOo/o when ordering 3 or more programs. 

Ask for DYNACOMP proarams at your local software dealer. Write for detailed dc�otriptions or these and other proarams 
from DYNA.COMP. 

DYNACOMP, Inc. 
6 Rippingale Road 

Pittsford, New York 14534 (716) 586-7579 
New Yolit S\lltt residents pltllf tdd 7 1J'o NYS ttltt tu. 

• 
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AT LAST! 

Mass production prices for high qual ity software. Buy d i rect and save 50%. Also 
available for CPM and HDOS. 

DATA BASE MANAGER Mod I & Ill $69. 5149 (48K) Mod-11 $199 
Maintain a data base and produce reporls. al l  without user prog ramming. Define 
f ile parameters and report formats on-line. Key random access. fasl multi-key 
sort. field arithmetics. audit log.  label. No lime-consuming overlays. 500 happy 
user·s in one year. Mod-11 and 48K versions have over 50 enhancements. including 
40 f ields maximum. " IDM-M2 is g real"' - 80-US. 

A/R Mod-I $69 Mod-11 5 1 49 Mod-Ill 569 
Handles invoices. slatements. aging.  sales analysis. credit checking. forms i n put. 
and order entry. Unlike other accounts receivable programs. ours can be used by 
doctors. store 11ianagers. etc. 

WORO PROCESSOR $49 
Centers. justifies . indents. and numbers pages. Mod-I version features 
upper /lower case without hardware modification! Fi le merge option available. 

MAILING LIST Mod I & I l l  S59. 579 (48K). Mod-11 $99 
The best I Compare and be selective. Includes forms input. 5-d igit selection code. 
zip code extension. sort on any field. and mult iple labels. Who else offers a report 
writer and merges with word processor? 

INVENTORY _ Mod I & I l l  589. $109 (48K) Mod-11 $149 
Fast key random access. Reports include order info. performance summary, EOQ 
and user-specified reports. Many people l1ave converted to our  systeml "Next to 
impossible to damage the file . . . 

GL. AIR. A/P. PAYROLL Mod-1 1  5129 each 
Integrated accounting package. 100+ page manua l .  As opposed to Osborne's slow 
binary search and 64 column screen. we use fast I SAM and 80 columns. Dual disk 
and TRSDOS required. 

L21 6  S59 
A cassette package of 10 business programs for Level l l 16 K systems. Includes 
word processor and data base manager. Poker game $19. 

Most programs are on-line. interactive. random-access. bug-free. documented. 
and delivered o n  disks. Mod-I programs requ i re32K TRSDOS. We're #1 i n  business 
software -don't let our low price fool youl Ask for our free 20-page catalog if 
you're sti l l  not convinced. Compiled versions are avai lable. 

MICRO ARCH ITECT. INC. 
96 Dothan St . ,  A r l i ngton,  M A  021 74 

interactive video 
• Provide a soph ist icated teac h i n g/t ra i n i ng 

system or an audiovisual procedu re manual 

• Offer a com p rehens ive aud io-visua l  data­
base searchab le  by keyword 

• I n teg rate i n te ra c t i v e  p o w e r  o f  t h e  
c o m p u t e r  w i t h  a u d i ov i s u a l  i m pact  o f  
v ideotape us i ng  the same TV screen 

• Use w i th  App le *  or RS-232 computers, 
Sony or Panason i c  VCR's 

• O rder i n  App lesoft o r  PASCAL, Cho ice of 
Author i n g  systems.  Frame accu rate stops 
and sw itches, no accu m u l ated error 

Cavil 
SYST E M S ,  I N C .  

26 Tru m bu l l  Street, New Haven, C T  0651 1 
(203) 562-4979 

'TM - A p p l e  C o m p uter C o .  

258 February 1981 © BYTE Publications Inc 

82/81 

Circle 1 75 on Inquiry card. 

power even while they are not in motion). The solution 
required removing the motor-driver transistors from the 
main circuit board and adding a piggyback board at the 
motor. 

The new circuit uses three 7486 two-input exclusive­
OR gates and a flip-flop to determine whether the circuit 
is in the step or the hold mode. A diode and a pass tran­
sistor are added to determine whether 12 V or 35 V DC 
will be applied to the motor windings. The rest of the cir­
cuit is similar to the original, except for the addition of 
another set of inverter I drivers, which are necessary 
because the wiring to the motor-winding pairs has been 
reversed. In the hold mode, the diode feeds 12 V to the 
motor windings, enabling them to hold the feed 
mechanism at the current line. When a step signal arrives 
from the processor, the transistor is turned on {by the 
exclusive-OR gates and the flip-flop) and applies 35 V to 
the motor. In this way, the higher voltage is available for 
stepping, when maximum torque is needed. The rest of 
the time, the motor sees only 12 V, and its average 
power-dissipation limit is never exceeded. 

Once again, Heath assures that this tactic, which 
coaxes superior performance from a conventional part, 
will not appreciably shorten its life. Thumb-and-index­
finger measurement confirms that the motor does not 
become appreciably hotter with the new driver than it did 
with the original one. Apparently, burning the candle at 
both ends works in this instance. 

Configuring the H-14 
When the printer has been assembled and tested, it is 

time to connect it to a computer and do some printing. As 
with most interfacing tasks, this one requires some plan­
ning. Heath chose to include a 256-character buffer in the 
H-14 so that, for example, a multitasking system could 
fill the buffer and go off to continue other tasks. To 
facilitate this kind of operation, the H-14 can accept serial 
ASCII (American Standard Code for Information Inter­
change) data at up to 4800 bps (110 to 4800 bps options 
are selected at a switch in the printer). Handshaking be­
tween the printer and the computer system can take place 
in either of two ways. When the buffer is empty, the H-14 
sends an ASCII Control-Q (hexadecimal H) on the return 
communication line to its host. When the buffer is full, a 
Control-S (hexadecimal 13) is transmitted. The computer 
software can therefore use these characters as signals to 
start or stop sending data. 

The other handshaking option includes having the 
computer system look at the RTS (Request To Send) line 
from the printer. When the line buffer is empty, RTS is 
on (low), indicating that there is room for sixteen more 
characters; when it is full, RTS goes off. 

I have already mentioned that the H-14 can provide 
variable line widths and line spacings. The 80-column 
and 132-column options can be selected by means of a 
push-button on the front panel. These and all the other 
options can also be obtained through software com­
mands transmitted in the text. The sequence Escape/u/ 
Control-T, for example, switches the output from 
80-column to 96-column format; an Escape/y sets the line 
spacing to 8; the Form Feed (hexadecimal OC) executes a 
carriage return and a form feed. The front panel also has 
Feed Forward and Feed Reverse buttons which can be 
used to position the print head at the top of a form, when 
the printer is switched off-line. 

One option which will probably not be offered for the 



TH E PERFECT MARRIAG E 
C H R I S L I N  2 5 6 K B  M E M ORY 

NOW AVA I L A B L E! 2 56 K B  m e m o ry on a d u a l  h e i g h t  b o a r d  o n l y  $ 1 925.  C H R I S L I N  I N D U S T R I E S 

n o w  offe rs state-of-t h e- a rt 64 K R A M  M e m o ry syste m d e s i g n s .  L i k e  o u r  re c e n t l y  i n t r o d u c e d  

5 1 2 K B  M U LT I B U S ® c o m pat i b l e s i n g l e  c a r d  m e m o ry o u r  25 6 K B  L S I 1 1 /23 m e m o ry i s  a n  

i n d u stry f i rst .  

F re e  up c r i t i c a l  and e x p e n s i ve b a c k p l a n e s p a c e .  S a ves you 3 d u a l  s l o t s .  

A d d ress a b l e  i n  4 K  i n c r e m e nts u p  to 4 M e g a bytes .  

On b o a rd p a r i ty  g e n e r at o r  c h ec k e r  t o ta l l y  DEC h a r d w a re and s oft w a re c o m p a t i b l e .  

S i n g l e  5 v o l t  p o w e r  req u i re m e n t .  

B attery b a c k - u p  c a p a b i l i t y .  256 K B  u n i t  d raws l e ss t h a n  3 0 0  m a  a t  5 v o l ts i n  b atte ry b a c k - u p 

m o d e .  

Tested and burned in .  Fu l l  year warranty. 

DON'T ASK WHY WE CHARGE SO liTTlE, ASK WHY THEY CHARGE SO MUCH. 
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Chris/in Industries, Inc. 
Com puter P rodu cts D iv i s i o n  

3 1 352 V i a  C o l i n as • West l a k e  V i l l age,  CA 9 1 362 • 2 1 3-99 1 - 2254 

Multibus 1 s  a trademark o l  t h e  Intel Corp LSI I I  IS a trademark of D1g1tal EqUipment Corp 
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H-14 is an F8 processor with different programming to 
permit graphics printing. The reason is the lack of pro­
gram and table space in the processor. Another con­
sideration is that the paper movement is not reversible 
because of the H-14's rear paper inlet. One is tempted to 
try to feed the paper through the ventilation slot in the 
bottom plate of the enclosure-it is in just the right posi­
tion below the print head and platen. An LED and photo­
diode are mounted in the normal feed path, however, to 
detect the out-of-paper condition. If the paper were 
brought in through the bottom of the cabinet, modifica­
tions to a paper guide would have to be made and the 
paper-detector feature would have to be sacrificed. 

The Results 
The print output of the H-14 is pleasing to the eye and 

easy to read, even when the 132-colurnn format is used. 
The ribbon is canted a few degrees to minimize ink drain­
ing caused by the print head's covering the same area of 
the ribbon in repeated passes across the page. The ribbon 
can be canted further by shifting washers under its 
pulley . This gives additional protection from draining. 

The spacing between the tractor-feed gears is ad­
justable, so that they can accept papers from 5.5 to 
24.5 ern (2V2 to 9V2 inches) wide. Although I normally 
use 24.5 ern (9V2-inch) forms which can be burst to a 
22 ern (8V2-inch) page, I have also used 22 ern multiform 
paper and 8 ern (3V2-inch) wide label forms. The H-14 
handles the heavy labels very well, and it easily pulls 
20-pound paper from a box on the floor, two feet below 
the feed inlet. 

CURE TO 
SOFTWARE 
PROBLEMS 

PROFESSI O NAL SOFTWARE 
M ed i ca l ,  Dental  & Legal S ystems, 

Account ing & F i nanc ia l ,  Ed u cat iona l ,  
Word Process ing ,  Off ice Management 

C heck your Local Dealer or Contact: 

Charle1 mana & A11ociate1 
7594 San Remo Trail 

Yucca Val ley, Ca. 92284 
(71 4) 365-971 8 

Apple I I  TRS-80 
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Is the H-14 the All-American Printer? 
A number of new, inexpensive impact printers have 

entered the market since the H-14 was first advertised in 
January 1979. IDS, C Itoh, and Anadex are a few of the 
companies which have produced under-$1000 offerings 
with a variety of features. A buyer faced with the task of 
choosing among them will do well to check the perfor­
mance specifications very closely. The H-14's need for 
cool-down time after printing ten or fifteen pages could 
be annoying in an office environment.  On the other 
hand, some of the units that can print continuously may 
have no thermal overload protection and rely on the of­
fice air conditioning to keep things cool. Others have 
long duty cycles, but do not offer variable page and line 
widths. 

The H-14 is a particularly good choice for the personal­
computer user because it not only performs well, but it 
should be inexpensive to maintain. It accepts a standard 
B-72 Teletype ribbon that can be purchased at most office 
supply stores for two or three dollars. If the kit is 
assembled, the buyer has a working knowledge of the 
construction of the unit and can probably repair 
mechanical faults which might develop. The excellent 
testing and troubleshooting guides included in each of the 
printer's two manuals cover most electrical problems. 

Finally, there are Heath's own service and parts distri­
bution facilities. Service is available in many cities at 
Heathkit stores, and parts are shipped from the factory 
within 24 hours of a telephone call, if a credit-card 
number is provided. 

Parts are not expensive, by the way. The most expen­
sive is the print head itself, which costs $133. The next 
dearest (excluding the power transformer) are the paper­
drive motor and F8 microprocessor, priced at $15 .95 and 
$14.90, respectively. Considering that a service contract 
for a commercial printer can cost in excess of $50 per 
month and that a service call to replace an ailing circuit 
board has been known to cost over $125, the H-14 
should, indeed, be very economical to operate, even in 
the unlikely event that a part should fail. 

The H-14 does not quite satisfy my criteria for the All­
American line printer, but it is certainly an excellent buy 
and, more important, a tough competitor for the title .• 

A Public Serv1ce of This Magazine & The Advertising Council 

Need help? 
Call us. -fS 



Is BASIC too SLOW ? 
OSBORN E/ 
McGraw-.Hi l l 's 
Assembly Language 
books help you 
speed up your 
programs 

Assembly language programming is fast and efficient. For 
some applications, l ike computer animation or close control of 
peripherals, its speed makes it indispensable. 

Now Osborne/McGraw-Hill helps to simplify assembly 
language programming. You needn't know anything about 
assembly language to use our ALP series. Each book is a 
straightforward, self-teaching textbook that is both 
concise and easy to understand. Each book 
explains assembly language programming, 
describes the function of assemblers, 
structured programming, and presents 
over 80 fully debugged practical 
programming examples. 

Table of Contents : 
Introduction to Assembly Language Programming 
Assemblers 
The Assembly Language Instruction Set 
Simple Programs 
Simple Program Loops 
Character Coded Data 
Code Conversion 
Arithmetic Problems 
Tables and Lists 
Subroutines 
Input/Output 
Interrupts 
Problem Definition and 

Program Design 

Debugging and Testing 
Documentation and Redesign 
Sample Projects 

Book 

6809 Assembly Language Programming 
now available 

Nome ______________________________________ __ 6502 Assembly Language Programming 

Address _____________________________________ _ Z80 Assembly language Programming 

Ci�-----------------------------------------
6800 Assembly Language Programming 

Price Qty Amount 

$ 1 6.99 

$ 1 6.99 

$ 1 6.99 

$ 1 5.99 

Stote ____________________ ZIP·------------------ 8080A/8085 Assembly language Programming $1 5.99 

Phone _____________________________________ ___ 

HOW TO SHIP-----------------------------------

�OSBORNE/McGraw-Hill 
630 Bancroft Way, Dept. B 12 
Berkeley, California 947 1 0  
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Z8000 Assembly Language Programming 

The 8086 Book 

To order. return coupon with check or money 
order. Include 7 5¢ per Item for 4th class moil. 

$1 9.99 

$ 1 6.99 

Tax 

$1 .25 per book UPS, or $2.50 per book air moll In the U. S. Shipping 

1-------1 
TOTAL 

California residents also Include local soles tax. 
To place on order by phone. call, 41 5/548-2805 

1 1 23 
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Product Revieww 

Zork, The Great Underground E111pire 

Bob Liddil, POB 66, Peterborough NH 03458 

Deep within the inky underground 
Lurk things only half whispered of 
And twisty hidden passages 
Which hide both treasure and death. 
But who can deny the challenge 
Offered to he who would trespass here, 
For would not the lure of gold and glory 
Be worth more to a man than breath ? 

From Song of Zork by 
Freerover the Bard 

Adventure has evolved many times during its short 
history. From Crowther's and Wood's creation to the 
genius of Scott Adams to the wild antics of Greg Hassett, 
the journey has been exciting and entertaining for the 
fans of inventive computer puzzles. No single advance in 
the science of Adventure has been as bold and exciting as 
the introduction of Personal Software Inc's Zork, The 
Great Underground Empire. 

The first thing that everyone will look for when Zork 
boots up is the blinking cursor, and the "I AM . . .  " and 
"YOU SEE . . .  " format that Scott Adams has popularized 
in his nine Adventures. That is not the case here. The 
screen layout is arranged in such a way as to move the 

t--At a Glance ----------1 

Name 
Zork, The Great 
Underground Empire 

Type 
Adventure game 

Manufacturer 
Personal Software Inc 
1330 Bordeaux Dr 
Sunnyvale CA 94086 
(408) 745-7841 

Price 
$39.95 

Format 
5-inch floppy disk 
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Language 
ZBO machine code 

Computer 
Radio Shack TRS-80 
Model I with 32 K 
bytes of memory and 
one disk drive 

Documentation 
Printed instructions 
included 

Audience 
Anyone interested in 
Adventure or fantasy 
gaming 

Backup Capability 
None apparent 

WHERE prompt (which gives your current location in the 
game) down to the bottom of the screen. I found this 
most useful after reading ten or twelve lines of detailed 
area description. Additionally, the number of turns 
elapsed, the number of points accumulated, and the loca­
tion form an information display on the bottom line of 
the screen. Other game information scrolls upward as the 
game progresses, giving a very professional screen layout 
for the game. 

If you happen not to have an unlimited amount of time 
to spend with your computer, Zork has a SAVE com­
mand that allows you to save your position in the game 
onto a blank, initialized floppy disk. While some 
cowards use it to retain their hard-earned position in the 
game before making some dangerous move, the true pur­
pose of this command is to let you follow the game 
through to its ultimate end (which may take weeks), or as 
protection against losing your position due to, say, a 
brief power failure. 

Zork comes on a write-protected single-density 5-inch 
disk with what appears to be its own operating system 
doing the booting and initialization. The disk defied ex­
amination by the most sophisticated methods available to 
me. I hope that Personal Software (which distributes 
Zork) will be able to foil the software pirates and traders 
for a while. The disk seems to be absolutely uncopyable. 

Loading and preparing for play is simple enough. 
Merely insert the Zork disk into drive 0 and press the 
reset button of your computer. When the program is up 
and running, a pleasant block cursor greets you. You are 
now ready to play Zork. 

Zork requires a 32 K-byte disk system (in this case, a 
Radio Shack TRS-80 Model I with 32 K bytes of memory 
and one disk drive) due to the eloquence of the descrip­
tions and the large number of locations that are stored on 
the disk to be recalled at the appropriate times during the 
game. The advance copy I used had no instructions, so, 
in the beginning, I played a fairly straight game of 
Adventure. 

I was eager to test Zork's biggest selling point, 
intelligent input (ie : its ability to accept free-form instruc­
tions) . I typed "OPEN THE BAG AND GET THE 
LUNCH," in reference to a brown paper sack inside the 
house. The computer complied. There was water and 
food, so I typed "EAT THE LUNCH AND DRINK THE 
WATER," to which the computer responded with 
gratitude for satisfying its hunger and thirst. 

I was hooked. 



OMEGA 
SALES 
co. 

NEC spinwriter 
5510-5530 - $2449 

\:EJ 
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"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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Exploring Zork 
This Adventure begins in a beautiful forest near a large 

white house that is boarded up in an obvious attempt to 
keep explorers out. I managed to get into the house 
through the front once, but I was plunged into darkness 
and eaten by a monster called a grue. The game gave me 
the option of reincarnating myself, which I did (at a cost 
to myself of 10 points). I was revived in a forest. 

Beyond the forest is a deep and beautiful canyon 
through which the River Frigid flows. This was the first 
time I had ever been at the end of the rainbow. No, I 
didn't see a pot of gold, but just because I didn't see it 
doesn't mean it wasn't there. 

In these three locations (ie: house, forest, canyon), the 
descriptions were lavish, sparing no words in their 
bestowal of clues and information to the player. An 
ordinary jeweled treasure, in the form of a bird's egg, 
more than once sent me scurrying to the dictionary in 
search of the meanings of some of the words used to 
describe it. 

There are many tools available to the explorer. I was 
able to obtain a lantern (light wards off grues), a length of 
rope, a nasty-looking knife, an elvish sword (which 
glows for reasons of its own), a refillable water bottle, a 
lunch, and garlic (which presumably repels Were-beings 
or Vampires, though I encountered none) .  Armed with 
these things, I entered the Underground Empire in search 
of gold and glory. 

There was this pugnacious troll who popped up in the 
middle of a room description early in the game. Here, I 
got a chance to test the-combat capabilities of the game. I 
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typed "ATTACK TROLL", to which the computer sup­
plied a supplemental < with hands > . Look out ! 
Remembering that the program accepts more complex in­
put, and, having survived the first combat turn, I typed 
"ATTACK TROLL WITH SWORD."  This gave more 
satisfactory results: the troll expired, his body obligingly 
turning to black smoke in the interest of litter-free 
dungeon delving. 

A thief came along shortly thereafter and challenged 
my right to exist in Zork. I typed "THROW KNIFE". He 
caught it in his sack and dispatched me to the nether­
world, all in one swift motion. I could still hear him 
laughing as I lay ruefully reincarnated on the forest floor. 
I was ten points lighter and my possessions were scattered 
to the four winds. Sadder but wiser, I reentered the lower 
levels after 20 minutes of rounding up those items that 
were absolutely needed. 

More cautious now, I explored the passages and tun­
nels of Zork (level 1) .  There are no unwarranted loca­
tions here-unless you can count the presence of a dam 
with color-coded control buttons in a maintenance room. 
Gleefully, I began pushing buttons, something I should 
know better than to do, as a veteran of the Death Dread­
nought and Strange Odyssey Adventures. When the 
water level began rising, I was not concerned. Then I 
drowned. 

The program was really getting testy with me by now. 
Grudgingly I was reincarnated by the Patron Deity who 
guards the souls of all Adventurers. Empty-handed once 
more, I resumed my journey. I retraced my steps to the 
Loud Room, where whatever you say is echoed. Then, 
after 768 turns and an afternoon of unparalleled enjoy­
ment, my luck ran out. I became Grue Munchies, part of 
the balanced diet of silly dungeon players allotted to 
those carnivorous native dark dwellers of Zork. 

On other occasions, I have been expelled from Zork on 
multiple charges of being a reckless Adventurer. None­
theless, armed with the dubious rank of Amateur Ex­
plorer and my knowledge of the highest levels, I am look­
ing forward to the time when I will plunge once more into 
the troll-, thief-, and grue-laden depths of the Under­
ground Empire. 

Zork, as peer to the Microsoft Adventure and heir 
apparent to the throngs of Adventure cultists who wait 
breathlessly for each new offering, is equal to the 
awesome task it has been given. That the program is 
entertaining, eloquent, witty, and precisely written is 
almost beside the point. Unlike the kingdoms of the 
Adventures for machines with 16 K bytes of memory and 
far from the classic counter-earthiness of the Colossal 
Cave in the original Adventure, Zork can be felt and 
touched- experienced, if you will-through the care and 
attention to detail the authors have rendered. 

I've been to Zork today. Tomorrow, I will take a 
friend. Together we will unwrap the cloaks of mystery 
surrounding this most excellent and memorable work of 
computerized fiction. And when we have extracted from 
this land every drop of adventuring that can be obtained, 
we will likely not be kept waiting. A sequel is nearing 
completion, even as this is being written. 

Somebody, please, let me know when it's done .•  



COMPUTING POWER FOR THE SO'S 

B Mhz. MICROSOFT 

8086 WITH BASIC 
OPENS THE DOOR TO HIGH-SPEED 16-BIT COMPUTING 

BAS/C-86 
ITS THE STANDARD - This BASIC is essentially identical to 
version 5 of Microsoft's BASIC interpreter, the acce'pted standard 
with widely available application programs. Programs distributed in 
CP/M® format are easily converted to the 86-DOS system. (CP/M is 
a registered trademark of Digital Research.)  

ITS FAST - It is two to seven times faster that BASIC-80 on a 4 
Mhz. Z-80, depending upon application. 

8086 HARDWARE 
MEMORY - Our two card 8086 CPU set is the only high­
performance 1 6-bit processor for the S-1 00 bus that allows using 
standard 8-bit memories for economy or IEEE 1 6-bit memories for 
speed - in any mix. 

1 6-BIT OR EXTENDED ADDRESSING - Special circuitry is 
included to allow memories without IEEE extended addressing to 
be used in systems with more than 64K (uses PHANTOM). 

86-005@ 
THIS H IGH-PERFORMANCE disk operating system provides a 
hardware-independent environment for running programs. By pre­
senting a high-level i nterface for disk and peripheral 1/0, the 
operating system relieves a considerable burden from the program. 

DEVELOPMENT SOFTWAR E  - 86-DOS provides a complete 
package of development software, including editor, assembler, 

BREAKING THE 64K BARRIER - How many of you can run an 
extended disk BASIC and see the message "63309 Bytes free" 
when it signs on? 

RUNS UNDER 86-DOS - Our high-performance operating system 
can load the 30K BASIC interpreter in less than 2 seconds. 
LOADing and SAVEing BASIC programs is done with similar 
speed. 

FAST 8 MHZ. OPERATION - Gives you high performance without 
requiring expensive memory. Most any 250 nsec. static memory 
board will do the job. Or, at the flip of a switch, a 4 Mhz. clock may 
be selected and/or a wait state may be added. 

2-CARQ CPU S ET - Includes serial 1/0, parallel 1/0, a monitor in 
2716 EPROM, a time-of-day clock, and a very flexible and 
expandable vectored interrupt system. 

debugger, ZBO to 8086 source code translator, and utilities. 

1/0 CONFIGURATION - The hardware-dependent portions of the 
1/0 system have been isolated into a single module. Full specifica­
tions are provided to allow customizing the module for a given 
hardware configuration. 

From Seattle Computer, the System Design Experts ------------------, 
The products described here are only the beginning of a 

broad line of high-performance hardware and software 
products for the 80's. All of it is designed with "The Big 
Picture" - the total system - in mind. 

For highest reliability, all of our hardware uses bus 
receivers which exceed the I EEE specifications by including 

Prices: 8 Mhz. 2-card CPU set, fully assembled, tested, guaran­
teed, documented, 86-DOS included - $595; BASIC-86 - $350. 
Sale price ot $280 for 8/1 6 1 6-bit RAM ends March 1 . Manuals for all 
SCP products may also be purchased separately. Overseas orders 
must be prepaid in US funds and include $ 1 0  per board for air 
shipment. 

Circle 1 8 1  on inquiry card. 

hysteresis. The system already includes complete hardware 
support for the multi-user superset of 86-DOS that will be 
released later this year. And our future products, such as a 
high-speed DMA controller for floppy and hard disks, wi l l  
demonstrate an even further support for fast multi-user 
systems. 

�-eottle CoMputer Products, Inc. � 1 1 1 4 1ndustry Drive, Seattle, WA. 981 88 
(206) 575- 1 830 

BYTE February 1981 265 



· Programming Quickies 

Energy-Saving 
Cost/Benefit Analysis 

Richard Hetherington 
637 Pendleton Ave, Apt D 

Chicopee MA 01020 

The recent skyrocketing cost of energy makes us think 
of ways of conserving heat and saving money, whether 
by increased home insulation, using storm windows, 
lowering the thermostat, or any humber of other 
methods. Cost versus benefit is always debated. How 
many times have you asked yourself: will the cost of 
adding 6 inches of insulation to the attic far outweigh the 
benefits? 

In order to answer the cost/benefit question relating to 
home insulation, the mechanism of heat travel must be 
understood. I will briefly review the concepts of heat 
transfer, what influences it, and show how to use a 
BASIC program to make the cost/benefit decision. 

Heat Transfer 
Heat can travel between locations by any of three 

mechanisms: conduction, convection, or radiation. 
Conduction is the flow of heat by molecular vibration 

and is usually associated with transfer through solids. For 
example, when a spoon is placed in a cup of hot coffee, 
the spoon gets hot by conduction of heat from the liquid. 

Convection is the transport of heat through a fluid 
transporting medium by fluid movement caused by dif­
ferences in density due to different temperatures, as when 
air picks up heat from a radiator in the home and 
distributes it throughout a room. 

Radiation transports heat through electromagnetic 
energy, which is absorbed and converted to heat energy 
by a solid material . For instance, if you stand close to a 
blazing fireplace the radiant heat can become unbearable. 

Heat can be lost from your home by all three mechan­
isms, but in most cases, the loss by conduction is most 
significant and is our main consideration. 

The flow of heat from one place to another by steady­
state conduction can be expressed by: 

where: 

Q = T X A!R 

Q = heat flow in BTU (British thermal 
units) /hour 
T = temperature difference in oF (degrees 
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Fahrenheit) 
A = area of heat flow in square feet 
R = resistance to heat flow in 

hour-square-feet- oF /BTU 

The resistance to heat flow is related to the thickness of 
the material through which the heat is flowing, and the 
thermal conductivity (shown in table 1) of the material. 
For flat surfaces, it is found by: 

where: 

R = UK 

L = thickness of material in inches 
K = thermal conductivity of the material 
in BTU-inches/hour-square-feet-oF 

If the heat is traveling through more than one material 
then R is expressed as: 

where: L1, L2, L3• • •  = the thickness of each 
material through which the heat flows 
K1, K2, K3• • •  = the thermal conductivity 
of each material 

The R value can be calculated for any number of 
materials sandwiched together as long as the thickness 
and thermal conductivity of each material is known. 

Looking at the formulas, you can see that the flow of 
heat depends on the temperature difference, the area it 
flows over, and the thickness and thermal conductivity of 
the material it flows through. Using these three formulas, 
you can readily calculate heat loss by conduction through 
flat surfaces. 

Once the rate of heat loss is known, its cost can be 
calculated. Table 2 lists common fuels, the heating value 
of the fuel, and approximate cost of that fuel. The cost of 
the fuels will vary significantly depending on your loca­
tion and the quantity purchased. For maximum accuracy, 
modify the fuel costs in table 2 to match the particulars of 
where you live. 



computer 
products, nc. 

A 1 800 

1 1 98 E .  Wi l l ow Street 
Signal  H i l l ,  CA 90806 

(CALL COLLECT) 
(21 3) 595-6431 6433 

(NEW 1 6K VERSION) 
•COMPUTER CONSOLE •OPERATORS MANUAL 
•ATARI BASIC 8K RAM • R F  MODULATOR 

MODEL #810 DISK DRIVE SYSTEM 
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) 

CALL FOR PRICE 
10% OFF SOFTWARE WITH PURC 

MODEL #850 INTERFACE MODULE 
MODEL #CX853 1 6K RAM MODULE 

•Quad RS·232C Serial Ports, One 
20mA Currant Loop Port 

•Fully iEEE S·IOOBus Compatlbl9 
•Asynchronous Communications 

wi1tl ZBOA·DD/111�1 or Synchronous 
Communications with Z60A· 
510/0(IMI 

•Full Set ot Modem Control Signals. 
inc!udin g R I (Ring llld)cator) 

•Easily Conligurabl e t o AnyTypeol 
Terminal Interrace 

•110 Servicing Environments: 
(1) Pollod: (2) 8us Vector: 
(3j'Z80 Moda 2 Voctor 

•OH·Board lntertupt Daisy Chain 
Capability 

•Special Receive Conditions: 
(1) Framlng Error: t2)Parily Erro•: 
(3) Receiver Ovellun E11or 

•Baud Rates Setected lndividually 
lrom 50 0aud to JOOK Baud 

•72 Hour Burn-In 

ATARI �g�����:s 
BASKETBALL ROM $30.00 
SUPER-BREAKOUT ROM $30.00 
STAR RAIDERS ROM $45.00 
CHESS ROM $30.00 
VIDEO EASEL ROM $30.00 
MUSIC COMPOSER ROM $45.00 
3D TIC TAG TOE ROM $30.00 
JOYSTICKS $1 8.00 
PADDLE CONTROLS $1 8.00 
#410 CASSETTE RECORDER $60.00 

ASK ABOUT NEW SOFTWARE 
MICRO BYTE 

•OMA to wltllln 16M byte ol memory 
•Stale·ol-!1\e·art NEC765 LSI 

Controller 
•IEEE-StOO compalible 
•DMA arbltrallon allows useol 

mulllple boardswltllln a system 
•PLLdata recovery lor totally rcllable 

operation 
•W•Ite pro-comp switclled at mid·dlsc 

lorreliablcdoublcdenslty operation 
•Supports u p l o lour(4) drivcs 
•Power On. Power 011 or Reset de· 

sotectsdrlves toavoiddamaglnghles 
•Drive deselect Time Out, deselect 

drlves not ln uso 
•Singleor double slded opcrallon 
•Sinate denslly/double denslly 

operation 
•8"" standard drives 
•SeparatcVcc suoply lordata recov· 

eryto ellminatc possible nolse 
problems 

MICRO BYTE 
•Fully StOObus compalible 
•64K x 6 bll dynamlc RAM 
•Low power: 

+ evoc 4t> 100ma 
+ 16VDC @ 100 rna 
- 16VOC fl· 25ma 

•Bulll·in-parlly wlt h LED Indicator 
and voctor interruol 

•Memory addressable in lour tSK 
banks 

•Hidden refresh 
•Gold contacts lor high reliability 
•12·hour Burn-In 
•Memory mapped via DIP swllch 
•Bullt·ln programmablewrlte·protect 
·���g���;'����

r
�ffllrol port lor parity 

Assembled & Tested Call for Price 

l•n'i:fiiFB 
VERBATIM MD525-01 (SOFT) 
SCOTCH 744-0 (SOFT SECTOR) 
SCOTCH 744-10 (10 SECTOR) 
SCOTCH 744-16 (1 6 SECTOR) 
MEMO REX 3401 (SOFT SECTOR) 
SCOTCH 743-0 (DSIDD SOFT) 

10t•l:lii•l;f'3 
LEEDEX 100, 12" B&W 
LEEDEX 100-80, 80x24 B&W 
SAN YO VM4509, 9" B&W 
SANYO VM5012, 12" B&W 
SAN YO DMC6013, 13" COLOR 
HITACHI COLOR MONITOR 

l•l fi :t•l;J ''A =fi 
QUME DT-8/DBL SIDED 
DBL DENSITY 8" DRIVE 
SHUGART SA801 R DRIVE 
CABLES AVAILABLE 

CALL FOR PRICE 

$27.50 
$35.00 
$35.00 
$35.00 
$25.00 
$50.00 

CENTRONICS 737-1 
ANADEX DP8000 
ANADEX DP9500 
ANADEX D P9501 
TEXAS I NST 8 1 0  
BASE 2 800 MST 

$1 29.00 
$1 65.00 
$1 75.00 
$240.00 
$450.00 
$395.00 

l,',[·l·l#j,�fi 
NOVATION CAT 

300 BAUD, AUTO 
ANSWER/ACOUSTIC 

$1 49.00 ea. 
NOVATION D-CAT 
300 BAUD/DIRECT 

CONNECT 

$1 69.00 ea. 
(OPTIONAL RS232 

CABLE $22.00) 

LIVERMORE 
LIV-STAR 20M/300 BAUD 

RS232, ACOUSTIC, 
AUTO ANSWER, ETC. 

$1 59.00 

MICROBYTE D2 $21 95°0 FLOPPY DISK SYSTEM 
•(2) QUME DT-8, DMA S-100 CONTROLLER, 

POWER SUPPLY, CAB I N ET, ASSEM BLED 
& TESTED WITH CABLE. 

LESS CONTROLLER $1 875°0 

APPLE 
SOFTWARE 

BY EDU-WARE 

COMPU-MATH (FRACTIONS) 
$29.95 

COM PU-MATH (DECIMALS) 
$29.95 

COMPU-READ 
$19.95 

EDU-PAK I ,  CONTAI N S  
COM PU-READ, PERCEPTION 

STATISTICS $35.00 

131 ii3iii·111 1:.13:ii 
TERRORIST $24.95 
WIN DFALL $1 6.95 
N ETWORK $1 6.95 
SPACE $24.95 
PRISONER $24.95 

ALL SOFTWARE IS ON DISK. 
PLEASE CALL I F  YOU 

HAVE ANY QUESTIONS. 

S.D. SYSTEMS S·1 00 PRODUC-TS CALIFO;������PUTER 

EXPANDORAM I 
2MHz DYNAMIC 
RAM BOARD 

EXPANDORAM II 
4 MHz DYNAM IC 
RAM BOARD 

1 6K $230.00 
32K $258.00 
48K $286.00 
64K $31 4.00 

16K $245.00 
32K $273.00 
48K $301.00 
64K $329.00 

SBC-100 KIT $275.00 
2.5 MHz/Z-80 CPU 
WITH SERIAL & PARALLEL 
110 PORTS 

SBC-200 KIT $300.00 
4 M Hz/Z-80 CPU 
WITH SERIAL & PARALLEL 
110 PORTS 

VDB-8024 KIT $35Q.OO 
80x24 110 MAPPED VI D EO BOARD 
WITH KEYBOARD 110 

Circle 1 82 on inquiry card. 

VERSAFLOPPY I KIT $230.00 
DISK CONTROLLER FOR 
8" & 5 % "  DRIVES 
S-100 BUS COMPATI BLE 

VERSAFLOPPY I I  KIT $330.00 
N EW DOUBLE DENSITY 
DISK CONTROLLER FOR 
8" & 5 % "  D RIVES 

PROM-100 KIT $1 90.00 
S-1001EPROM PROGRAM MER 
FOR 2708, 2716, 2732, 2758 & 
251 6(TI) 

A LL BOARDS ARE AVAILABLE 
(ASSEMBLED & TESTED) 

CALL FOR PRICE & DELIVERY 

(SYSTEM SOFTWARE) 
A VAILABLE UPON REQUEST) 

MODEL 201 6  16K STATI C  RAM BRO. 
2032 32K STATIC RAM BRO. 
2065 64K DYNAM I C  RAM BD. 
21 1 6  1 6K STATI C  RAM BD. 
2200 MAI N FRAM E 
2400 M I N I-8100S 
2422 DISK CONTROLLER 
2501 MOTH ERBOARD 
2710 4-PORT SERIAL 110 
271 8 2 SER. PORT & 2 PAR. 
2720 4-PORT PARALLEL 110 
2802 6502 CPU BOARD 
281 0  Z-80 CPU BOARD 
5400 M I N I-8100 
5416 THE-8100 

CALL FOR PRICE 
& DELIVERY 

(SOFTWARE AVAILABLE) 

8080A . . . . . . . . . . . . .  2.50 

Z80A . . . . . . . . . . . . . .  1 0.00 

REG U LATORS 
320T5 . . . . . . . . . . . . .  .80 

320T 1 2 . . . . . . . . . . . .  .80 

340T5 . . . . . . . . . . . . .  .70 

340T 1 2 . . . . . . . . . . . .  .75 

LO·PRO SOCKETS 
1 -99 1 00 Up 

1 4  PIN . 1 0  .09 

1 6  P I N  . 1 2  . 1 1 

1 8  P I N  . 1 5  . 1 3  

20 P IN  .23 .21 

24 P I N  .26 .24 

28 P IN  .30 .28 

40 P I N  .40 .38 
(BURN DYfTIN SOLDERTAIL) 

RS-232 CONNECTORS 

1 ·9 
DB25P 2.75 
DB25S 3.80 

1 0·24 25 Up 
2.56 2.35 
3.70 3.60 

Data Phone H ood $1 .35 ea. 

COMPON ENTS 
7 4LS240 . . . . . . . . .  1 .35 ea. 

74LS241 . . . . . . . . .  1 .25 ea. 

7 4LS244 . . . . . . . . .  1 .25 ea. 

74LS373 . . . . . . . . .  1 .50 ea. 

7 4LS37 4 . . . . . . . . .  1 .50 ea. 

8T245 . . . . . . . . . . . . 1 .65 ea. 

21 1 4  L-2/200 NS 
1 -1 6  

1 7-49 
50-99 

1 00-499 
500 Up 

$3.85 ea. 
$3.65 ea. 
$3.40 ea. 
$3. 1 5  ea. 
$2.95 ea. 

2708/450 NS 
$6.25 ea. 

or 
8/$48.00 

271 6/5 VOLT 

$1 0.00 ea. 
( I NTEL, TOS H I BA, ETC.) 

1 00-Pc. Price $8.00 ea. 

CAPACITORS 
. 1  @ 12 Vo lts Ceramic 

9q; ea. 
OR 

1 00/8.00 
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Circle 183 on inquiry card. 

MAIL ORDER DISCO U N TS 

APPLE I I  PLUS 4 8 K 

$999 
APPLE Ill CALL FOR PRICES 

ACCESSORIES 

DISK I I  DRIVE & CONTROLLER (DOS 3.3) . . 525 
DISK II DRIVE ONLY . . . .  420 
INTEGER BASIC FIRMWARE CARD 149 
APPLESOFT I I  FIRMWARE CARD 149 
M&R SUA-A-MOD AF MODULATOR 30 
CENTRONICS PRINTER INTERFACE CARD . 179 
HIGH-SPEED SERIAL INTERFACE CARD 139 
LEEDEX VIDEO 100 12" B&W MONITOR 139 

MICROSOFT Z-80 SOFTCAMD SYSTEM 
VIDEX 60 COLUMN BOARD 

WIGAAPHICS AND SWITCH . 
HAYES MICAOMODEM II 
SILENTYPE PAINTER WIINT. CARD . 
LANGUAGE SYSTEM WIPASCAL . 
GRAPHICS TABLET 
ALF MUSIC SYNTHESIZER . 

SOFTWARE 

. 290 

. 350 
. . . .  315 

. . .  495 
.395 

. .  649 
. 235 

APPLE FORTRAN . . . 159 
85 

. 65 
. 60 

85 

THE CONTROLLER BUSIN ESS SYSTEM . . . .  515 
PFS SOFTWARE . 
APPLE DOS TOOL KIT . 

THE CASHIER RETAIL MANAGEMENT . . . . . 189 
VISICALC . 1 1 5  

APPLEPLOT GRAPH & PLOT SYSTEM . .  
CCA DATA MANAGEMENT 

APPLEWAITEA TEXT EDITOR . 59 
BAS F 5 1J4 � DISKETIE(10) . 30 

CALL FOR PRICES AND SELECTIONS OF PRI NTERS AND MON ITORS 
TO ORDER: Please · phone using VISA. Master Card and American Express. Or 
send cashier's check. money order or personal check (allow 10 business days to 
clear). VISA and MC credit card service add 2 % .  AE credit card service add 5 % .  
Shipping. handling a n d  insurance add 3% (mi n imum $3). California residents add 
6% sales tax. Equipment is subject to price change and avai labil ity. A l l  equipment 
carries factory warranty. 

computc!r agc. 1nc. 
Authorized Apple Dealer & Service Center 

4688 CONVOY ST., S U ITE 1 05, SAN DI EGO, CA 921 1 1  (714) 565·4042 

-- -

--�- �-§ Clock/Calendar 
ComputerWatch 

Now avai lable on Three Buses 
Features )\PPLE 1 1  
• 1 2/24 H r. Format 
• Month-Day-Year 
• Day of Week * TRS-80 
• Leap Year Bit � • 4 I nterru pts ��-;;:-;ii����""� ... """"� • + - 30 Sec. Adjust� 
• 
• 

Battery Backup 51 00 
S i mple to Prog ra m 

$150 FOB • Apple i s  a Trademark of 

Apple Computer Co. 

CompuTime • TRS80 is a Trademark of 

Tandy Corp. 

Dealer Inquire ( 714) 536·5000 
P.O. Box 5343 Huntington Beach, CA 92646 
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Programming Quickies -------

M aterial 
Thermal cond uctivity (K) 
BTU-inches/hour-square 

feet-° F 

air (horizontal heat flow) 
air (vertical heat flow up) 
aluminum 
asbestos cement board 
asphalt 
bui lding brickwork 
concrete 
concrete block (6·inch) 
copper 
corkboard 
corrugated cardboard 
dry sand 
expanded vermiculite 
f iberboard 
fiberglass 
granite 
gypsum 
ice 
lead 
masonite 
macerated paper f i l l  
mineral wool 
paper 
plaster 
plywood 
polyurethane foam 
slate 
snow 
sawdust 
styrofoam 
water 
window g lass 
white pine 
wood shing les 

1 .00 
1 .20 

1 400.00 
5. 1 6  
5 . 16  
4.80 
6.50 
6.60 

2700.00 
0.27 
0.44 
2.28 
0.48 
0.34 
0.25 

1 8 .00 
3.00 

1 5 .60 
240.00 

0.33 
0.28 
0.27 
0.90 
4.00 
0.79 
0.20 

1 0.30 
3.24 
0.41 
0.31 
4 .30 
5.00 
1 .04 
1 . 1 5  

Table 1 :  Thermal conductivity (K) of common materials used 
in construction and insulation. Note that the K for air is 
relatively constant for %-inch to 4-inch thicknesses. When 
entering these values into the BASIC program shown in 
listing 1, use the indicated figures for air (1 . 0  or 1 .2) 
regardless of the thickness of the air layer. (Data is from 
various sources researched by the author.) 

Fuel 

L P gas 
hardwood 
electricity 
anthracite coal 
natural gas 
#2 fuel o i l  
kerosene 

Heating Value (H) 

21 ,000 BTU/Ib 
21 ,000,000 BTU/cord 
341 3  BTU/kW h r  
1 2,700 BTU/Ib 
1 050 BTU/cu ft 
1 38,700 BTU/gal 
1 35,500 BTU/gal 

Cost (Z) 

$0.245/lb 
$1 00.00/cord 
$0.055/kW h r  
$0.04 7 45/lb 
$0.004845/cu ft 
$0.93/gal 
$0.97/gal 

Table 2: The heating value in BTUs (British thermal units) 
and cost of various fuels commonly used for home heating. 
The indicated costs are local spot prices in western 
Massachusetts during the winter of 1 979-80 and will vary 
significantly in different areas. For the greatest accuracy 
when using the BASIC program shown in listing 1, make sure 
the fuel costs are accurate for your area. (Data is from 
various sources researched by the author.) 

The cost of heat lost is calculated by: 

where : 

C Z X Q!H 

C cost of heat lost in dollars/hour 
Z = fuel cost in dollars/unit 
H = heating value of fuel in BTU/unit 
Q = heat flow in BTU/hour 



SAVE 
on add-ons for 

APPLE® & TRS-80® 
THE 

MICROCON DUQOR™ 
the ultimate data bose ma nager $299 for your TRS-80® a nd Apple® 

The MICROCONDUGOR'" is not just o file manager but o true Dora 
[lose Monogemenr System suitable for both rhe novice ond professional 
users. 

DATA FILES - No limit on rhe number of records o file con hove. 
FIELDS-Any rype (string. interger. single. double). Eight entry 

modes (including defaults. counting. ond suppress). 
REPORTS- Four ways to generate reporTs. Total numeric column(s). 

Print on any paper in any format (sroremenrs. lobels. ere . ) .  
SORT -Any field(s) ( i .e .  multiple-l<ey sorr). Any size file. numeric or 

ASCII .  Ascending or descending. . 
MAINT. -Commond anticipation. Record duplication. Direct access 

ond sequential search. 
UPDATING/-Add. subtract. multiply, divide fields. Combine results from 
MERGING previous calculations. Test for ony condition ond rol<e 

action. 

TRS-80® MODEL I . . . . .  . . .  . . . . .  . . .  . . . . . .  . . . . . . . . . .  s249 
APPLE® . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s299 

N EWDOS80 
A new enhanced N EWDOS for the TRS-80® 

The most powerful Disl� Operating System for the TRS-80® 
designed for the sophisticated user and profess1onal programmer 
who demands the ultimate. 

NEWDOS/80 is the planned upgrade from N EWDOS 2. 1 .  
Some of the features ore: 

• New OASIC commands for files with variable record lengths 
up ro 4095. 

" . 
_ 

• Mix or march drives. Use J5, 40 or 80 rracl� 5 d1sl� dnves or 
8" disl� drives. or combo. 

• Security boor-up for OASIC or machine code appl ication 
programs. 

• New editing commands. 
• Enhanced RENUMber thor al lows relocation. 
• Command chaining. 
• Device handl i ng for rout i n g  to d isp lay a n d  printer 

simultaneously. 
• DFG function: srri l�ing of D. F and G l<eys al lows user to enter 

a mini-DOS without disturbing program. 
• Compatible with N EWDOS & TRSDOS. 
• Machine language Superzap/80 2 . 1  util ities $149 

ad enhanced debug and copy. 

TRS-80® MODEL I I . SJ99 Disk Drive Sa le! 1--___:__:_ __ ..,.,. ______ 
Q
_

N
_

A
_P_P_

L
_

E
_I_I -1-6-K-1 2��Jslete with power supply and 

INTRODUCTORY OFFER 
SAVE $300 LIST 1949 

Okidata 
Microline 80 

S639 
Model 82 

S899 Patch for Apple Graphics 189 

MTI APPLE 8" DISK SYSTEM 
• One 5A800R Floppy $14 3 9 • 1 Drive Chassis & Power Supply 
• Controller. Coble and DOS 
SUP-R-MOD II . . . . . . . . . . . . . S24.95 
AOT KEY PADS . . . . .  S99.00 

Printers 
Cenrranic 700 . . . . . .  1 1 ,069 
rJase 2 . . . .  . .  . .  . .  . .  . .  . .  1649 
Centronics 7J7 . . . . . . . .  1895 
Centronics 702-9 . . .  1 1 ,995 
Malibu . . . . . . . 12,093 
Spinwriter . . . . 12,569 
Daisy Wheel . 1 1 ,779 

FREE MEMORY UPGRADE KIT TO 46K WITH PURCHASE OF APPLE I I  1 6K 

Z-80 SoftCord . . . .  1339 
The Source . . . . . . . . . . . .  1 1 00 
Applesoftwore . . . . . . . 129.95 

SANYO MONITORS 

9 inch 0/W . . . . .  . . . .  1209 
1 2 inch 0/W . . . . . . . 1279.50 
1 2 inch green phos . . 1309 
1 J inch color dora . . .  14 70 

MONTHLY 
SPECIAL 

SA801 
DARE DRIVE 

$469 

mMICROCOMPlJrER 
TECHNOLOGY INCORPORATED 

TF-J Shugart SA400 . . . . 1339 
Perrec FD200, 40 trocl< . . . . .  1379 

* TF-5 MPI 05 1 . 40 trocl< . . . . . 1359 

* TF-7 Micropolis. 7 7  rrocl< . . . 1579 

TIDH- 1 Dual sided, 
J5 trocl< . . . . . . . . . . . . . . . . . .  1469 

TF-JM Drive Sys 2 Shugart . 1658 

Disk Expansion System 
* 2  Shugart SA400 TF-J . . . . . .  '678 

* 1 Two-Drive Coble . . . . . . . . . . '26 

* 1 Expansion interface J2K . .  1459 

* 1 J5-trocl< DOS+ . . . . . . . . . . . . 199 

TOTAL LIST PRICE . .  . . . .  1 1 262 

SPECIAL 
PRICE 
ONLY 

NEWDOS+ 40 rrocl< . . . .  11 1 0  

NEWDOS+ J 5  trocl< . . . . . . . . .  199 

D-Cot . . .  1 1 99 

Head Cleaner . . . . .  1 1 9.95 

AJA Ousiness Pl<g . . . . . . . . . .  1359 

The Source . .  . . . . . . . . . . .  11 00 

Closic Compiler . . .  1 1 95 

Moil List . . . . . . . . . . . . . . . . . . . . .  160 

Electric penci l . . . . . . . . . . . . . .  1 1 50 

NEW FOR TRS-80® 
TF-8 80 TRACK DISK DRIVE 

by MPI 
TF-9 DUAL 80 TRACK DISK 

DRIVE by MPI 
Double yo u r  capacity.  

Single head mini  floppy. 
More than 200K bytes of 
storage.  Com p l ete with 
power supply and chassis. 

Quadruple your capacity. 
400K bytes of storage ( l i l�e 
having 4-40 tracl� dnves 1n 
one unit) .  Complete with 
power supply and chassis. 

$639 S789 
* BARE DRIVES FOR ANY MICROCOMPUTER 

Does not include power supply & cabinet. 
Perrec FD200 . . . . . . . . . . . . . . . . . 1282 FD250 . . . 

��%�� SA
�

0-
0 J� �acl� : :  : :  : :�*� ��i 1 0 4? rracl< : 

MPI [391 . . . . . . . . . . . . 1399 092 . .  . . 
3304 W. MacArth u r  

Santa Ana ,  C A  92 704 
( 7 1 4) 9 79-9923 

ALL PRICES CASH DISCOUNTED 
FREIGHT FOB FACTORY 

ASK FOR FREE CATALOG 

. . . . .  1359 
. . .  5279 

. . . .  1439 
. . .  1525 

Order Desk Only 800-554-7222 
Telex #6 7840 1 TAB IRIN ®Registered Trade Mark o f  Apple® and Radio Shock. 
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Programming Quickies -------------------------

Listing 1: A BASIC program for cost/benefit analysis of energy­
saving expenditures. Line 250 adds a constant factor to the 
resistance to heat flow (R) that takes into account external­
surface air-film resistance. This program is written in Processor 
Technology Extended Cassette BASIC and can easily be 
modified for other BASIC systems. 

1 0 REM--SAUE MOI·IEY BY I NSULAT! NG 

20 REM--WR ITTEN BY R I CHARD E .  HETHERI NGTOI1 

30 REM--MARCH 1 98 0  

4 0  F O R  J=1 TO 2 

50 PRHIT "FOR CASE # " ;  J 

60 INPUT "AREA OF HEAT FLO�J CSQ . FT . > ? " , A  

7 0  INPUT " I NDOOR TEMPERATURE CDEG . F . ) ? " , T l  

8 0  INPUT " OUTDOOR TEMPERATURE CDEG . F . ) ? " ,  T 2  

90 LET T=T 1 -T2 

1 0 0  INPUT "HEATING UALUE O F  FUEL USED CBTU/UH I T ) ?  " , H  

I I  0 INPUT " COST OF FUEL USED ($/UN I T ) ?  " ,  Z 

1 2 0  PRINT " NUMBER O F  LAYERS O F  MATER IAL" 

1 3 0  INPUT " THROUGH WHICH T H E  HEAT FLOWS? " ,  N 

1 4 0  F O R  I = l  T O  N 

1 5 0  PRINT 

1 6 0  PR I NT " FOR LAYER " ; I  

1 7 0  INPUT "THI CKNESS ( I N . ) ?  " , L ( ! )  

1 8 0  INPUT "THERMAL CONDUC T ! U ! TY <BTU . HI JHR . S Q .  FT . DEG . F . ) ? " ,  K <  D 

1 9 0  NEXT I 

2 0 0  L E T  R=O 

2 1 0  FOR I = 1  T O  N 

220 LET R< D =L ( !  )/K( D 
230 LET R=R+R( I )  

240 NEXT I 

250 LET R=R+ . 5 

260 LET Q ( J ) =T*A/R 
270 LET C ( J ) =Z* Q ( J )/H 

280 PRINT 

290 PR I NT "HEAT LOST I S " ; Q ( J ) ; "  BTU/HR . "  

3 0 0  PRHIT " COST O F  FUEL LOST IS" ; C ( J ) ; "  $/HR . " 

3 1 0  PRINT : PRINT : PRINT 

320 NEXT J 
330 PRINT " HEAT SAUED CASE #2 OUER CASE #I I S " ; Q( 1 )-Q( 2 ) ; "  BTU/HR . "  

340 PRIHT " PERCENT OF HEAT SAUED I S " ;  ( ( Q (  1 ) - Q ( 2 )  )/Q( 1 )  ) * 1  0 0 ; " % "  

3 5 0  PRINT "COST SAl.ll t�GS I S " ;  C (  1 )-C(2) ; "  $/HR . "  

360 PRINT "WHAT W I LL BE THE COST TO YOU" 

370 INPUT "TO ACHIEUE TH I S  SAUI NGS? " , E 

380 PRINT " PAYOUT PERIOD I S " ; E/(C( 1 )-C(2) ) ; "  HOURS" 

390 EfiD 

Another important consideration is the pay-out period. 
This is the length of time to recover any money spent on 
conserving energy through fuel savings. The pay-out 
period is: 

where: 

P = E/(Cr - C2) 

P = pay-out period in hours 
E = cost to achieve the savings (in 
dollars) 
C1 = cost of heat lost before (in dollars 
per hour) 
c2 = cost of heat lost after (in dollars 
per hour) 

The pay-out period is the real indicator of whether you 
should spend the money. Generally, the shorter the pay­
out period the better; however, under certain conditions 
pay-out periods as long as ten years may be acceptable. 
For example, it may take ten years to recover the cost of 
insulating the walls of your home. However, if it is a new 
home and you don't plan to move for a long time, then it 
will be worth it. 

Listing 1 is a BASIC program that uses the equations to 
calculate the pay-out period and other information. The 
program is designed to compare two situations. Line 250 
adds a constant factor to the resistance to heat flow (R) to 
take into account external-surface air-film resistance. 
This resistance becomes significant when considering 
materials with very low resistance to heat flow. The pro­
gram is written in Processor Technology Extended 
Cassette BASIC. 

One more thing: don't forget that you might be able to 
deduct money spent on energy conservation from your 
federal income tax I •  
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Problem 1 
You have purchased a home that doesn't have any 

insulation in the attic, and you want to insulate it with 
6 inches of fiberglass insulation. The attic is 20 by 25 
feet (ie: 500 square feet) . The ceiling below the attic is 
constructed of 1h-inch pine boards (K= 1. 04) and 1h 
inches of plaster (K =4) .  Average attic winter 
temperature is 40 °F and room temperature below the 
attic is 68 °F. The insulation will cost $110 for 500 
square feet (K= 0.25). The house is heated with 
natural - gas (H= 1050 BTU/cubic foot, Z = $0.004845 
I cubic foot). You will do the work, so the only cost 
will be the insulation. Should you insulate the attic? 

Solution 
A 96% reduction in heat loss is indicated, and you will 
recover the money spent in 1970 hours (ie: 82 days) 
under the conditions given. Since this is less than one 
winter season, you should insulate. 

Problem 2 
Y au have a ho.use identical to the one described in 

Problem 1, except there already are 6 inches of insula­
tion in the attic. Should you add 6 more inches of in­
sulation? 

Solution 
By adding the insulation, you will save 49% of the 

heat presently lost. However the pay-out period is 
87,469 hours. This is 3645 days (ie: thirty winter 
seasons) . Under these conditions it's advisable not to 
spend the money. 

Problem 3 
Your house is well insulated but doesn 't have any 

storm windows. There are twelve windows in the 
house, each 3 by 5 feet. (The total window area is 180 
square feet.) Combination windows cost $35 each and 
will be installed by a contractor for a total cost of 
$600. (The total job cost is $1020.) The average outside 

. winter temperature is 35 o F, and the inside temper­
ature is 72 o F. The house is heated with electricity 
(H =3413 BTU!kW-hour, Z = $0. 055/kW-hour) .  
Should the combination windows b e  installed? 

Material the heat passes through is: 

Case 1: one layer of glass (L = 0. 125 inches, K = 5) 
Case 2: two layers of glass (L= 0. 125 inches each, 

K = 5) 
one layer of air (L = 1 inch, K = 1) 

Solution 
There is a 66% reduction in heat lost through the 

windows. The cost savings is quite high at $0. 135 per 
hour. But the installation cost is so high that the pay­
out period is fairly long (about three winter seasons) . 
The best plan would be to look for a cheaper contrac­
tor and then have the windows installed. 



Programming Quickies 

A Variable Type Converter for 
Nunterical Quantities 

Mike Moskowitz, 23400 E Silsby, Beachwood OH 44122 

Listing 1: A Hewlett-Packard BASIC program that converts string variables to n�meric variables. 

l (� 
? �·, 
�l 0. 
Ll �  
'j r,, 
t) (1 
7 171  
>3 (1 
:t (.1 
1 w� 
l 1 (' 1  
l?. 'l  
1 3 ''1 
l L! ''l 
l ') (� 
l f, l!l  

l 7 �1 
! R Vl 
1 � 171 
2 "1 0  
2 1 0 
?. ?. Vl  
�� l (J 
2 4 :/1 
? 5 0 
? f, (�  
2 7 0  
2 R r1  
2 :t 0  
l rl 0  
3 1 0.  
3 ? �  
3 1 0  
3 L! Vl  
1 5 '1 
3 6 � 
3 7 Vl 
3 R VI  
1 9 0  
Lj('l Vl 
Ll I r1 
42 (·) 

R E �  � � � E  � 0 S � 1 Y T T 2 
R � ·-1 C 'J \J V F: � T S  S T R I \l G V � R T CI. ".3 1_ F S  T"'l \l 1 1 '" F: '· n C  \/ 1\ i n f\ ;=l i . F. S  

I) I v1 A [ ') !1 l , 8 [ ") !l 1 • c ( 5 •-:1 l • D [ 5 r7! l • ;;: ( ') '-" l • 1\ 'ti ( ') I �  1 

C\ = C = D = E = '� 

fi = 1 
1\ .S = " " 
P R T \l T  " II " ; 
T \1 P 'IT f\ ::�, 
C = L F \l C I\ :1, )  

F 1 � D = C  T0 S T F: P  - 1  
t F A s [ n , n 1 = " '� " T L1 r.� \l �) �) c� 
I F  C\ S ( f) , f) l = " 1 "  T Y I:: 'J  ? Lj o:l 

I F  1\ S [ I ) , !) l = " ·? "  T f.{ !:: \J ?. t, :1 
J F  1\ S [ l) .f'I J = " J "  T Y- F: 'J  ? � !'?. 

I F  Cl. $ ( 1) , 1) 1 = " /i' ' T Y E \! l "�-'1  
I F  A i.E D ,  D J  = " S " T H F. \J  .1 0 r� 
T F 1\ $ [ D , D J = " A "  T Y E \J 1 Ml 
I F  I\ H JJ . D l = " 7 "  T Y E \J '3 t. :l 
I F  A H O . n l = " R "  T H E \J 3 8 Vl  
T F  C\ $ [ 0 , 0 1 = " ? " T Y E \J Lt (� '!i 
1 ·1 T !) L1 } !1 

F. C D J = (1 
'l D F J  Lj 1 ')  
E C D l = l  

'J i) T 'J L l)  'll 
F. ( D l = ?.  

G ·J T !J LJ 1 !1 
E C D 1 = 3  

S ') TO -4 1  r� 
E C r:J J = Il  
'J ') T 'J  4 t r� 
F.: C D l = S  
�JJ Tl "' 1 "1 
E C D l = A  

G ·1 T'1 LJ l n 
S [ D l = 7  
G I) T ·J 4 1  ril 
F.: C D J = 8 

G :1 T 'l 4 1 0 

E C D l = =t  

1\ = l:\ + r-: c  D l  * i:3  

8 = 8 *  }(1 Listing 1 continued on page 272 

In most versions of BASIC, there are some operations 
and functions which can be performed only on alpha­
numeric (string) variables and not on numeric variables . 
Likewise, there are operations which will work only on 
numeric variables and not on strings. For example, most 
BASICs will accept operations such as these: 

10 A= LEN(A$) 
20 PRINT A$(1,1)  
30 LET A = B *C 
40 PRINT SQR(A) 

But these statements are illegal in BASIC: 

10 A = LEN(A) 
20 PRINT A(1,1) 
30 LET A$ = B$*C$ 
40 PRINT SQR(A$) 

It would be convenient to have a subroutine which 
would convert numeric quantities stored in string vari­
ables into numeric variables, and vice versa . This would 
allow all numeric quantities to gain the use of both types 
of functions, regardless of the type of variable they were 
originally assigned to. This is an easy task in some of the 
newer, more powerful BASICs which allow access and 
manipulation of ASCII representations. Most BASIC sys­
tems, however, do not have this capability. 

Listing 1 converts numbers from strings to numeric 
variables. This subroutine is invaluable when some 
number which must be operated on arithmetically is 
embedded in an input string. Listing 2 converts numbers 
from numeric variables into string variables. It allows 
numeric quantities to receiv.e the use of operations such 
as substring selection, A$(X, Y), and the LEN function. 
These subroutines may be improved by modifying them 
to accommodate decimal points or scientific notation. 
These programs were written in BASIC on a Hewlett­
Packard 2000E computer, and may need slight modifica­
tions, but will run on many microcomputer BASICs. • 
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Listing 1 continued: 

L! 1 �� \J E Y T n 
L! Li �  P R [ \! T 1.\ 
4 '1 0 P �� T \! T 

/j f:, �� ] .l l 'J .1 0  
Ll 7 :::) ;;: \1 1) 

Listing 2: A program that converts numeric variables to string variables. 
1 0  R E �  � T K E  �0 S � O W I T Z 
2 0  R E � C O \J V E R T S  \J � � E R T C  VI.\ R I A B L E S  T J  S T R I \! G VI.\ R T I.\ B L E S .  
1 �  D I �  I.\ [ 5 0 J , B C 5 0 l , C C 5 0 J , D C 5 0 J , X C 5 0 1 , A $ ( 5 0 1  

L! 0  A = B = C = D = X = r� 

5 0  !.\ $ = " " 

IJ (� P R I \! T " # "  ; 
7 0  P.J P U T 1.\ 
R 0  8 = 8 + 1 

1 0 0 I F  I \I T C A / 1 0 t 8 > = 0 T � E \J  1 2 0 

1 1 0 G O T O  � 0  
1 � 0  F O R X = l TO 8 
1 3 � D C X J = C C A - I \I T C A / 1 � t X > * I 0 t X > - C A - T \! T C A / 1 0 t C X - 1  > > * l � t C X - 1 ) ) ) / 1 0 t C X - I l 
I Ll 0  \! E X T  X 
1 5 0 C = 1 

1 6 0  

1 7 0  

1 R 0 
1 9 0 

2 0 0  
2 1 0 

F O R  X = B TO 1 S T E P  - 1 

J F  D C X J = 0 T � E \J  2 7 0  

I F  D C X J = l  T � E \! 2 9 0 
I F  D C X J = 2 T � E \J 3 1 0 
I F  D C X J = 3 T � E \J  3 3 0  

I F  D C Y. J = L!  T H E\! 3 sc� 

T H E  FORTH S O U R C E  
S pec i a l iz i n g  i n  pr i n ted m ater ia l  

for  t h e  FORTH l a n g u ag e .  Send 

for l i sti n g  of  c u rrent  m ater i a l . 

I nstal lation Man ual 
8080 List ing 
6502 List ing 
6800 List ing 
6809 List i ng  
PDP- 1 1 L ist ing 

m ore 

$ 1 0.00 

$ 1 0.00 

$ 1 0.00 

$ 1 0.00 

$ 1 0.00 

$ 1 0.00 

Using F O R T H ,  Man ual $25.00 

PDP- 1 1 User's G u ide $20.00 

Kitt Peak Pr imer $25.00 

m ore 

Dealer Inquiries Invited . 

W r i t e  f o r  co m p l ete l i st i n g  of 
FORTH m·ateri a l .  

MOU NTA I N  V I EW PRESS 
PO Box 4 6 5 6  

M t .  View, C A  94040 
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2 2 0  I F  0 ()(]  = 5 T H E\l 3 7 0  

2 3 0  I F  D C X J = 6  T H E \!  3 9 (_� 
2 '1 0 I F  D C X J = 7 T H E\l '1 1 0  

2 5 0 I F  D C X J = R T H E"-J 4 3 0  

2 60 I F  D C X J = 9  T H E!\1 L! 50 
2 7 0 A $ [ C , C J = " 0 "  

2 R 0  G O TC'l '1 60 

2 9 0  A S [ C , C J = " 1 " 

1 0 0  G O T O  Ll 6 0 

3 1 0  A $ [ C , C J = " 2 "  

3 2 0  G O TO Ll 6 0 

3 3 0  A $ [ C , C J = " 3 "  

3 40 G O T O 4 60 

3 5 0 A $ [ C , C 1 = " 4 " 

3 6 0  G O TO 4 6 0  

3 7 0  A S [ C , C J = " S " 

3 8 0  GO T O  Ll 60 
3 � 0 A S [ C , C J = " o " 

4 0 0  G O TO 4 6 0 

4 1 0  A $ [ C , C J = " 7 "  

4 2 0  G O T O 4 60 

LJ3 0 A $ ( C , C l = " R "  

4 LI0 G () T O  4 60 

4 50 I.\ $ [ C , C 1 = " 9 "  

4 60 C = C + 1 

47 C'J \J E X T  X 
4 R 0  P R I \J T A $ 

LJ 9 0  P R l \J T  

5 0 0l G J T ,J 1 til 

5 1 0 E\l D 



® 

World Leader in  Phonetic Voice Synthesis 
Announces the Formation 

of its New Sales o·istribution Division 
UIIDEJ(. 

To serve your specialized low-volume speech synthesizer needs. 
PRODUCTS AVAI LAB LE NOW: 

VOTRAX SPEECH PAC '" 

$275.00 
The Votrax S peech PAC (Phoneme 
Access Contro l l er) provides a system 
designer with low cost, u n l i m ited 
vocabu l a ry speech synthesis .  

The smal l  c i rcuit  board can be eas i l y  
designed into systems and is su itable 
for experi mentation and eva l u ation 
of phoneme-based speech synthes is .  
Operating in  a handshaking mode 
with an external  contro l l e r, up to 255 
words can be accessed . Prestored 
words and phrases can be interm ixed 
with phoneme sequencing to p rovide 
u n l i m ited vocabul ary. 

The S p e e c h  PAC i n c l u d es t h e s e  
fea t u r e s :  S C-01 L o w  D a t a  R a t e  
Speech C h i p, expand a b l e  memo ry 
with the use of a 32 K E P ROM, 
on-board audio a m p l if ier, para l l e l  
interface - T T L  com pati b l e. 

TO ORDER CA LL 
TOll fREE (800) 521-1350. 

Circle 187 on inquiry card. 

VOTRAX VSM-1 
The Votrax VSM-1 (Versati le Speec h 
Module'") introduces a new high level 
of performance and f lexib i l ity for 
c o m p u t e r  s p e e c h  m o d u l e s .  T h e  
S p e e c h  Mod u l e  is  an extre m e l y  
powe r f u l  a u d i o  res ponse system 
designed to s imulate or develop talk­
ing products. 
Over 1 300 stored words and a bui lt-in 
prefix/suffix table provide a vocabu­
lary of over several thousand words. 
Additional ly, up to 8 K bytes of user 
vocabulary can be accom modated . 
Phoneme sequences can be easi ly i n­
term ixed with pr2stored words to 
generate u n l i m ited vocabul ary. 

$1 1 95.00 
S p e e c h  r a t e  a n d  p i t c h  c a n  b e  
dynamical ly programmed to develop 
stress patterns. Many voice effects 
are programmable using master c lock 
frequency controls. A wide range of 
sou nd effects can be generated using 
prestored sound macros. Additional 
sound macros can be user defined. 
V S M-1 i n terf a c i n g  c a n  be e i th e r  
p a ra l l e l  o r  s e r i a l  ( R S-232C). With  
sel ectable  baud, a common com­
puter term inal can be used to d i rectly 

create speech and sound effects. 

T he VSM-1 operating system (voxOS'" ) 
is 6800 series MPU based. voxOS may 
be bypassed or downl oaded 6800 
c o m p a t i b l e  segme n ts may be ex­
ecuted to change system fu nctions. 
A d d i n g  a d d i t i o n a l  devi ces to the 
speech mod u l e  is fac i l i tated by an 
expansion bus connector. 

SC-01 SPEECH 
SYNTHESIZER C H I P  

Avai lable i n  quantities 1 0  to 5000 
The SC-01 Speech Synthes izer Chip 
is a self-contai ned, 22 p i n  CMOS 
device. The c h i p  synthesizes con­
t i n u o u s  s p e e c h  of  u n l i m i te d  
vocabul ary by com b i n i ng phonemes 
(the b u i l d ing b locks of speech) in the 
appropriate sequence. 

The c h i p  prod u c es cont inuous 
speech from a 70 bit data rate. 
I n c l uded on the ch ip  is an audio 
prea m p l if ier.  T he SC-01 ch ip  pro­
d u ces 64 p honemes which are 
accessed by a 6-bit code. Two 
add it ional  input  codes can be used 
to set an inf lection leve l .  

An on-c h i p  master c l ock c i rcu it  can 
be extern a l l y  contro l led to enhance 
voice qua l ity and to prov ide a broad 
range of sound effects. 

500 Stephenson H i ghway 
Troy, Michigan 48081 
Phone: (31 3) 588-0341 
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Education Forum 

Microcomputers in the Chemistry Laboratory 

Robert P DeSieno, Director, Computer Services Center, 
Davidson College, Davidson NC 28036 

Editor's Note: Since writing this article, Mr DeSieno has 
moved from Westminster College, New Wilmington, 
Pennsylvania, to his present post at Davidson College. 

Photo 1: An Altair BBOOb microcomputer, floppy-disk drive, 
and Lear-Siegler ADM 3A terminal interfaced to a pH meter. 

Photo 2: The graphics display presented by an RG-512 
Retrographics card in the Lear-Siegler terminal. The Y axis is 
calibrated in units of pH, the X axis in milliliters of titrant. The 
plot is a titration curve for the reaction between sodium hydrox­
ide and phosphoric acid. 
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The advances in microcircuitry, the production of 
solid-state components, and the development of 
microcomputers provide small chemistry departments 
with inexpensive resources for interfacing computers and 
laboratory instruments (see references 1 and 2) .  Marketed 
by a cottage industry that serves hobbyists, microcom­
puters and their peripheral devices offer faculty and 
students modern means to gather data, process informa­
tion, and enrich their understanding of chemistry. 

Equipment and Hardware 
In the last three years, faculty and students in the 

Chemistry Department of Westminster College built 
from kits an Altair 8800b microcomputer, a Lear-Siegler 
ADM 3A terminal, 48 K bytes of dynamic memory, two 
serial ports, and four parallel ports. In addition, the 
department bought a graphics module (Digital Engineer­
ing RG-512 Retrographics card) for the Lear-Siegler ter­
minal and a MITS 3200 disk drive. We assembled these 
components into a system (see figure 1 and photo 1) that 
samples the output of gas chromatographs, spec­
trophotometers, or pH meters, stores data on disks, 
calculates results, and displays information on a video 
terminal and a printer. 

To change analog signals into digital information for 
the computer, we use a digital-panel meter (Analog 
Devices AD2010 DPM) that converts signals in the range 
± 199.9 mV into 31/z binary coded decimal (BCD) 
numbers and displays the data transferred to the com­
puter. We program a Motorola PC6820 Peripheral Inter­
face Adapter (PIA) to handle two status bits and thirteen 
parallel-data bits transferred between the computer and 
the DPM. The DPM delivers data at controlled rates up 
to a maximum of 24 readings per second, a pace suffi­
ciently rapid for many instrumental measurements of 
chemical behavior. 

Laboratory Activity 
To introduce techniques of interfacing, we guide 

upper-level students for four weeks while they use a 
microcomputer to study the rate of reaction between fer­
ric and iodide ions and determine titration curves for 
reactions between acids and bases. 

Students use an ultraviolet-visible spectrophotometer 
(Bausch & Lomb Spectronic 20) set at a wavelength of 
425 nm (nanometers) to observe the increasing absor­
bance of light in a solution of ferric and iodide ions. 
Triiodide ions, a product of the reaction in solution, 
cause the growth of absorbance and the changing absor­
bance signal in the spectrophotometer reflects the rate of 



5 megabytes instantly expand the program and data storage 
horizons on your H·B9, TRS·BO, or 5·100 microcomputer system. 

OJust slip 5 megabytes of on-line data storage 
I nto p lace In your standard 5-lnch floppy disk 
openings, and suddenly you r capabil ity horizons 
have d ra matical ly  shifted. U pwards. Now you r  
CP I M * s-1 0 0  microcomputer system, or H-89 
Heath kit <HDOS or CPM 2.2>  computer system can 
util ize the kind of high-reliabil ity and rapid­
access mass storage which today·s sophisticated 
p rogramming demands. O A  company named 

ACT has created a complete package at a price so good, you 
cou ldn't wal k  away from lt. The 5-lnch package Includes the 
remarkable Shuga rt Technology ST 506 hard-disk d rive with 6.3 
megabytes of unformatted mass storage and a micro-sequencing 
control ler card with complete floppy disk-l ike Interfacing. Hard­
disks have never been more affordable. O lf you are wondering 
Just how these u ltra-fast, high throughput hard-disk drives wi l l  
work with you r  multi-terminal or real-time 
transaction oriented systems: now you can get 
some straight answers. Cl ip and mal l  the coupon 
for quick response to all your q u estions. or 
better yet, give us a cal l  today at <703> 471 -6288 
for some no-nonsense reasons why you r system 
needs to ACT now. Quantity p ricing Is avai lable 
to meet the needs of Original  Equipment 
Manufacturers; check the box on the coupon. 
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Clip and mail coupon to: 
American Computer 1 1301 Sunset Hills Road 
and Telecommunications Suite A-4, Reston, VA 22090 
Corporation ( 703) 471-6288 r - - - - - - - - - - - - ·  
I Tell me more about the ACT 

S · i n c h  h a rd - d i s k  d rive 
I package: 
I My present 5-inch h a rd-disk d rive 

1 interests center arou n d :  

1 0 S- 1 00 M icroco m puter Systems 

I 0 H-89 Heat h k it Com puter Systems 

I 0 T RS-80 R a d i o  S h a c k  C o m p u t e r  

Syste m s  
I D Send me quantity price schedule 
I 
I 
I 
I 
I 
I 
I 

Name _________ _ 

Title 
Company 
Address _________ _ 

City. State . Z ip  _____ _ 

Phone ( ) ____ _ 
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FOR I M PE D A N C E  
'CONTROL A N D  
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D I S P L AY 

Figure 1: Block diagram for interfacing a laboratory instrument and a microcomputer. 

this reaction. The absorbance signal is captured at the 
amplifier of the spectrophotometer and delivered through 
the DPM to a parallel port of the computer. To transfer 
data to the processor and calculate rate constants, 
exponents of terms, and energy of activation from their 
rate studies, students program the microcomputer in Ex­
tended Disk BASIC. 

To trace the behavior of acid-base titrations, students 
use a combination glass and reference electrode to 
measure changing concentrations of protons in solution 
and deliver changing potential differences between these 
electrodes to a pH meter. A syringe driven by a pump 
delivers the base at a fixed rate into the acid to be titrated. 
A clock controlled by software coordinates the rate of 
travel for a vector across the video screen with the rate of 
delivery of base. The clock and the pH meter (by way of 
the DPM and a port) provide pairs of data needed to use 
the graphics terminal as an x, y plotter (see photo 2) .  

Educational Approach 
These projects embody chemistry that our students 

have studied earlier in laboratories of lower-level 
courses. This earlier experience lends confidence to 
students and helps them concentrate more effectively on 
the details of interfacing. Students compare results from 
observations made with the aid of interfacing to results 
they obtained from earlier studies and to information 
reported in the literature. Such comparisons impress 
upon them the value of checking conclusions on the way 
to scientific understanding. 

Students learn quickly that interfacing a microcom­
puter to a laboratory instrument requires comprehensive 
understanding of the work they will do . To attain their 
goals, they must: 

• become familiar with the theory of the measurements 
they will make in order to write and test software that in­
structs the computer to calculate results and establish a 
format for reporting information 
• connect the computer with the aid of appropriate hard­

ware to the instrument 
• use and test software that will control the transfer of 

information between the computer and the instrument 
(handshaking) 
• prepare and standardize solutions required for the 
project 

To help students develop the skills they will need, we 
assign exercises that familiarize them with our microcom­
puter, ai:J. instrument, and the details of interfacing these 
devices . We divide students into two groups: those who 
have programmed and those who have not .  

Students who have programmed refresh their skills by 
programming with Extended Disk BASIC to calculate 
physical properties and chemical behavior of gases, liq­
uids, solids, and solutions. We assign tutorials in 
computer-aided instruction to students who have had no 
programming experience and work closely with these 
students until they grasp the fundamental qualities of 
programming and can also use the computer to solve 

your Apple* inside out 
Softbus·· brings the Apple's bus to your workbench to be conven­

iently plugged into your breadboards. Don't let a drop of solder or 
coffee destroy your computer. With the cover secured and Softbus. 

your Apple is safe. protected and accessibleforeasycircuitinter­
facing. Softbus is the ideal. low cost design and interface tool 

for hobbyists. technicians and engineers. Write or give us a 
call for details. (415) 747 0614 �uggested r�.'ail $80.00. - Dealer 1nqU1nes lnv1ted. ' 

Mail orders accepted. 

PASSPORT DESIGNS 
·Apple is a registered trademark of Apple Computer. Inc. 

.. Soflbus is a trademark of Passpcrt Designs. Inc. 

Marketing: 
Box 21061 . 
Minneapclis. MN 55421 

Headquarters: 
Box478. 
La Handa. CA 94020 
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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/M. 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're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-1-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 
&. 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 you don't need 
to be a programmer to use it. 

Circle 191 on inquiry card. 

dBASE D 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 .fate 
©Ashton-Tate 1980 

BYfE February 1981 277 



problems in chemistry. Eight to ten hours of program­
ming on an interactive terminal, guidance from a teacher, 
and help from other students give all students the ability 
and confidence to use the computer for elementary inter­
facing operations. 

To help students understand how information is 
transferred between the computer and an instrument, a 
process called input/output or I/0, we provide hard and 
disk copies of routines that manage I/0. Students study 
these routines and explore the relationships between 
hardware and the software that executes I/0. The 
students then embed their software for calculating results 
within these routines and synthesize a program that con­
trols transfer of information among instrument, com­
puter, and disk files, as well as presents results at the 
video terminal. 

When students have completed these tasks, we provide 
sample data retrieved from disk files so they can simulate 
their experiments and test and correct their programs. 
Assured of hardware and software that work, students 
complete their lab work by selecting substances and con­
centrations that will provide a range of data commen­
surate with the most reliable operation of the instrument 
and the computer. To enhance their understanding of in­
terfacing, students write a comprehensive report that 
describes the procedures and apparatus they have used, 
as well as the relationships between what they measure, 
how they measure, and what they conclude. These 
reports reveal that the careful attention to detail inherent 
in the use of computers improves the quality of our 
students' laboratory work. 
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are also available: 

1. BUDGET PLAN REPORT 
GENERATOR 
Fantastic time saver and planning 
aid for beginning or established 
businesses. 

2. PERSONAL FINANCIAL 
REPORTING 
Eye-opening Insights of personal 
spending. 

3. LABELS for mailing lists. 
4. PRECOBOL (a preprocessor). 

ALL 4 1n one BOOK! 
73 pages with complete COBOL 
source code listings and super 
documentation. 

$2495 
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Conclusions 
We have just begun to teach interfacing of computers 

in the laboratory. Yet, we believe that such teaching is 
valuable and conclude: 

• Many students who have not used computers fear them 
and the specific action required to use them successfully. 
• Once they use microcomputers to solve traditional 
problems in chemistry, students develop confidence ·and 
approach interfacing with enthusiasm. 
• Because students can write software to analyze data 
only if they possess understanding and expectations of 
their intended studies, interfacing microcomputers with 
instruments encourages them to study their project before 
they begin work in the laboratory. 
• Interfacing encourages students to gather more data 
and analyze the statistical reliability of their information. 
Moreover, qualities such as signal-to-noise ratio, rates of 
measurement, and detection limits, frequently given 
minimal attention in traditional laboratory work, receive 
careful attention from students when they interface a 
microcomputer to a laboratory instrument . 
• By interfacing the microcomputer with instruments, 
students learn the differences between analog and digital 
information and how to report precision and significant 
figures with the aid of hardware and software . 
• Writing software compels students to select a format 
for information they will report. Thus, experiments that 
use interfacing encourage students to consider their 
reader as they use the computer to prepare charts, tables, 
or outlined presentations of their data and conclusions. 
• Interfacing encourages students to blend the systematic 
use of a computer with their experimental work . Thus, 
students use, to their benefit, flowcharts to select and 
guide laboratory activity, or design software for their 
projects. 
• Interfacing of computers encourages a sense of com­
munity among students in the laboratory. We urge them 
to solve their experimental and software problems in­
dependently and this produces a variety of solutions for 
gathering and interpreting data with the aid of the com­
puter. Students enjoy comparing solutions and merging 
ideas that improve on the techniques they have used. 

Our students have emerged from these projects with 
more confidence in their ability to solve problems. From 
interfacing, our faculty has gained a more comprehensive 
basis for discussing the design of laboratory projects and 
the significance of results that students report . Interfacing 
microcomputers in the laboratory has guided our 
students to more detailed awareness of cause and effect .  
We are designing other interfacing projects that will ex­
tend similar educational benefits to students in other 
laboratories of this department. • 
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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. M icroprocessor con­
trolled stepper motors provide precision 
control over print head and paper 
positioning. Computer quality tractors 
position paper for readabil ity and are 
fully adjustable to accommodate varying 
paper widths. 

MICROPROCESSOR 
CONTROLLED INTERFACE 
The microprocessor array provides the 
intell igence 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 l ine 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 .1 registered trademark of the Centronics DJI.l Computer Corp. 

Circle 1 92 on i nquiry 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. 

Micro Peripherals, Inc. 
4426 South Century Drive 
Salt Lake City, Utah 84107 
Phone (801) 973-6053 



Ask BYTE 
Conducted by Steve Ciarcia 

Sensing Alarms 

Dear Steve, 
I am currently designing a 

home-alarm system. I have 
been reviewing your BYTE 
articles from January 1979 
thru March 1979. (See 
"Build a Computer-Con­
trolled Security System for 
Your Home," Part 1, 
January 1979 BYTE, page 
56; Part 2, February 1979 
BYTE, page 162; Part 3, 
March 1979 BYTE, page 
150 . )  I am hoping that you 
can clear up a couple of 
questions I have about your 
articles. 

For a little background, 
my computer system is 
based on a 280 microproces­
sor, rather than the 8085 . I 
will be using sensors which 
you described in your arti­
cle, and that is where my 
questions arise. 

To begin with, I refer to 
photo 3 (January 1979 
BYTE, page 68) and figure 1 
(March 1979 BYTE, page 
151) .  Is the LM3911 in­
tegrated circuit equivalent to 

Figure ! 

+ 1 2 V  WOULD A RE S I STOR 
BE NEEDED HERE TO 

the sensor in photo 37 Can 
the sensor in photo 3 be 
used in the system by add­
ing the comparator in figure 
1, but leaving out the 
temperature trigger-point 
potentiometer, since the sen­
sor in photo 3 will trip 
above a certain point? My 
idea is shown as a schematic 
diagram in figure 1 below. If 
a commercial device is suit­
able, can you recommend 
one for me to use? 

Thank you for your time. 
Brian P Mulhearn 

The sensor shown in 
January's photo 3 is simply 
a temperature sensitive 
switch (shown here as figure 
2). It operates like any push­
button switch. It is either 
open or closed. When the 
temperature is below 135° F 
it will be open, and above 
that temperature it will be 
closed. The circuit in figure 
2 is a way to test these 
devices. It consists of an 
LED (light-emitting diode) 

REPLACE THE POTE N T I OMETER? 

) 5
.
6 K  

+ SV 

3 

OUTPUT 
LM3911 · j.!2:__._ 

___ 

__,10vK.----� 

4 

Figure 2 
+6V 

SWl LED / 
270Sl. 1 r--i''o---o ------+1<1164\+----------vv-..,._..__, _____J m l. T = l 3 5 ° F � 
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LED OFF = TEM P < 1 3 5 ° F  
LED ON = T E M P  2: 1 3 5 ° F  

and a 6 V battery. Just dip 
the sensor in hot water and 
the LED should light. 

The LM3911 is a linear in­
tegrated circuit and not a 
mechanical switch. It uses 
the difference in emitter-base 
voltage of transistors 
(operating at different cur­
rent densities) as the basic 
temperature sensitive ele­
ment. The output voltage of 
the LM3911 is directly pro­
portional to temperature in 

Figure 3 

L M 3 9 11 
I N SIDE DIAGRAM 

Figure 4 

+ l 2V + 1 2 V  

degrees Kelvin (10 mVJOK). 
External resistors can scale 
this to any desired value 
through an op amp. Inter­
nally, the LM3911 appears 
as in figure 3. The device 
itself is the temperature sen­
sor. To measure the 
temperature of a water pipe, 
the LM3911 would have to 
be placed against the pipe. 
To make it operate like the 
mechanical sensor, a com­
parator is added which trig-

PI N 2 F E E D BACK 
I N P U T  

P I N  4 - V  ! GN D l  
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The PRACTICAL MICROCOM PUTER PROG RAMMING™ books . 
WHAT DO THE CRITICS SAY? 

BYTE: "It was apparently Mr. Weller's goal from the beginning to pre· 
sent the fundamental concepts of assembly language programming in 
a completely nonthreatening way. He has accomplished this better 
than any other author to date . . .  Practical Microcomputer Program· 
ming is' a very powerful series. It is well written and full of essential 
techniques for the assembly language programmer. " . . .  "The authors 
know the difference between a novice and a ninny. They never talk 
down . . .  on every page the authors spot and clear up the small ambi· 
guities of technical jargon that can block understanding. " 

Kilobaud: "A powerful plus for this book is the author's determination 
to demonstrate why and how to use each instruction, not merely to ex­
plain how it works . . .  At no point do the authors resort to rehashing 
material available from the manufacturer . . .  but instead choose a tess 
theoretical, more practical approach. " 

Leventhal: " . . .  large numbers of documented, well s tructured exam­
ples, and a clear readable s"tyle, a logical development of major 
topics. " 

Digital Design: "This book is the best and most lucid introduction to 
Z80 programming that we have seen." 

CACHE: "This is an EXCELLENT book . . .  dirt cheap for such great 
software and documentation. " 

IF YOU'VE TRIED THE " C H EAPIES" AN D AREN'T SATISFIED WITH WHAT YOU GOT, IT'S TIME TO TRY T H E  REAL 
THING, THE ACKNOWLEDGED WORLD STAN DARD OF TEC H NICAL EXCELLENCE IN ASSEM BLY LANGUAG E 
PROGRAMMING I NSTRUCTION -T H E  PRACTICAL MICROCOMPUTER PROG RAM M IN G  BOOKS. 

· FOR THE 6502 • 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE 6502 by W. J. Weller $32.95 
20 chapters, 6 appendices, 475 page Smythe sewn hardcover covering all fundamental assembly language techniques for the 6502 processor. The 
text explanation is re-enforced with 1 18 verified, real world programming examples that run on real computers. An extended 6502 /anguage, sup­
ported by a new editor/assembler which comes with the book, circumvents many of the problems which have made the 6502 so difficult to pro­
gram in the past. In addition to the fundamental technique chapters, there are special chapters covering simple graphics, elementary cryp­
tography and random number generation and use. The source texts of both the editor/assembler and a powerful new debugging monitor for the Ap­
ple II and Apple II + included in appendices. The object code for this software is supplied FREE to book purchasers on Apple cassette or for $7.50 
on disk when the licensing agreement from the book is returned to the publisher. The editor/assembler is also available on paper tape for users of 
other 6502 based systems. 

- FOR THE Z80 -
PRACTICAL MICROCOMPUTER PROGRAMMING: THEZ80 by W.J. Weller $32.95 
18 chapters, 4 appendices, 481 page Smythe sewn hardcover which details assembly language technique as applied to the Z80 processor. The Z80 
is treated as an 8080 superset in an 8080 extension language, which means that you don't have to discard your hard won 8080 knowledge to pro­
gram the Z80. In addition to the fundamental chapters there are chapters on graphic output and full four function decimal arithmetic. The text ex­
planation is re-enforced with 104 tested, verified programming examples. A powerful editor/assembler and debugging monitor, in source form, are 
provided to support the language used in the book. This software will run on any Z80 based computer with 10K RAM beginning at 0. Object code for 
both editor/assembler and debugging monitor is sent to book purchasers FREE on paper tape or, in modified form, on TRS-80 Level l/ cassette 
when the coupon from the book is returned to the publisher. 

- FOR THE 8080 -
PRACTICAL MICROCOMPUTER PROGRAMM ING: THE INTEL 8080 by Weller, Shatze/ and Nice $23.95 
18 chapters, 3 appendices, 318 page Smythe sewn hardcover which applies fundamental assembly language technique to this most popular of 
processors. The text is supported by 84 separate programming examples. The book includes a special section on the handling of complex 
peripheral devices and exotic typefaces. Appendices give the source for an 8080 resident debugging monitor and a minicomputer cross assembler 
for the 8080. Also available (not shown above) are a workbook for use with this text ($9.95) and AN EDITOR/ASSEMBLER SYSTEM FOR 8080/8085 
BASED COMPUTERS ($15.95) which supports the language used in the text. These three books together make a complete teaching package for 
the 8080. 

- FOR THE 6800 -
PRACTICAL MICROCOMPUTER PROGRAMMING: THE M6800 by W.J. Weller $23.95 
16 chapters, 2 appendices, 299 page Smythe sewn hardcover text which details the application of fundamental assembly language technique to 
the 6800. 104 separate programming examples re-enforce the text explanation. Contains in addition special chapters on low precision 
trigonometry and random number generation and usee A resident debugging monitor for 6800 systems is included in an appendix. 

NO GAM ES, NO NONSENSE, N O  RE· 
PRODUCTIONS OR REHAS H ES OF 
MANU FACTU RER'S DATA SHEETS, 
JUST TESTED, ACCU RATE, RELE· 
VANT PROG RAM M I NG I N FORMA· 
TION BACKED UP BY R EAL EXAMP· 
LES THAT RU N ON REAL COM PUT· 
ERS-THE PRACTICAL MICROCOM· 
PUTER PROG RAM M I N G  B O O KS. 
THERE IS NOTH ING ELSE AS GOOD 
ANYWH ERE, AT ANY PRICE. 

M a i l  to: Northern Technology Books, Box 62, Evanston, IL 60204 

0 P·ractical Microcomputer Programmi ng: The 6502 
0 Practical Microcomputer Programming: The Z80 
0 Practical Microcomputer Programmi ng: The l ntel 8080 
0 Practical M icrocomputer Programming: The M6800 
0 Workbook for Pract ical M icrocomputer Programming: The l ntel 8080 
0 An Editor/Assembler System for 8080/8085 Based Computers 

0 Check enclosed (U.S. funds only) 0 Money order enclosed 

$32.95 
$32.95 
$23.95 
$23.95 
$ 9.95 
$15.95 

N ame ______________________________________________________ _ 

Street-------------------------------------------------------

City ----------------------- State _______ Zip 

Illinois residents add 5% sales tax 
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gers when a preset level is 
reached (see figure 4). The 
50 k-ohm potentiometer is 
set for some temperature of 
interest. When the output of 
IC1 exceeds the setting, the 
output state of IC2 changes. 
The advantage of this circuit 
over the mechanical sensor 
is that any temperature may 
be set. 

It appears that you want 
a sensor that signifies a 
temperature greater than 
135 ° F and is compatible 
with the computer input. 
Using the mechanical sensor, 
this can be accomplished 
with the circuit in figure 5. 
A 7414 Schmitt-trigger in­
verter produces a clear out­
put level once contact 
bounce has ceased. If you 
prefer, CMOS (complemen­
tary metal-oxide semicon­
ductor) devices can be used 
instead to reduce power re­
quirements . . . .  Steve 

Probing for Probes 

Dear Steve, 
This is a nontechnical re­

quest, but I sure hope you 
can help me. 

I have been trying for two 
months to locate an outlet 
for the type of probes 
shown in photo 5 of your 
article "Mind Over Matter: 
Add Biofeedback to Your 
Computer, "  (June 1979 
BYTE, page 56). After a let­
ter, three Telex messages, 
and three telephone calls to 
American Optical (both east 
coast and west coast), I 
finally received a reply from 
Cambridge Instruments, 
formerly American Optical, 
Medical Division, saying, 
'We don't make the probes, 
and we don't know anyone 
who does." 

I wear a transcutaneous 
electronic nerve stimulator 
over a shoulder injury. The 
flat carbonized-rubber 
probes, held on with 
separate adhesive, some­
times lift free of skin contact 
when I am active. The nor­
mal 40 V 23 J.I.S pulse (loaded 
voltage) goes up to about 
400 V open line voltage. 
When it again contacts the 
skin, it arcs and makes a 
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sore spot. 
Your probe, with the pre­

drilled sponge center, looks 
as if it would work much 
better-if I could only locate 
it .  If you give me the ad­
dress of the medical supply 
house where you obtained 
yours, I will contact them 
directly. I used biofeedback 
for several months at the 
UCLA Pain Control Unit, 
and I intend to build the 
unit you describe in your ar­
ticle, using a scope as an 
output, and possibly inter­
face it to a computer later. 
Bob Vinson 

The two kinds of silver! 
silver-chloride electrodes I 
tried were PIN 5113 from 
American Optical and PIN 
14245B from Hewlett­
Packard. The probes 
themselves were nothing 
more than fancy clips at the 
end of 3 feet of shielded 
cable. When using three 
probes as shown in the arti­
cle, the three shields are 
connected together and at­
tached to the guard input of 
the isolation amplifier. 

I hope this information 
helps . . . . Steve 

Remote Data Entry 

Dear Steve, 
I have been trying to find 

a way of interfacing inex­
pensive terminals (calcula­
tor-pad type) to the TRS-80. 
I have also been trying to 
locate a method for doing 
this with as many as thirty­
two terminals. The system 
would be used as a feedback 
device for working with 
small to classroom-size 
groups. Can you give me 
any leads to manufacturers 
of hardware, designers of 
such systems, and persons 
who have expertise in such 
matters? 
Brother Eugene Meyerpeter, S M  

In  the September 1980 
BYTE, my "Circuit Cellar" 
article was entitled "Build a 
Low-Cost, Remote Data­
Entry Terminal" (see page 
26) . And it is exactly what 
you need. To build this ter­
minal, it takes essentially a 
calculator pad, which you 

make into a serial terminal 
using only two integrated 
circuits. All communication 
is at 1200 bps (bits per sec­
ond), full duplex. 

To use it in your environ­
ment, you would build 
thirty-two of them and at­
tach them to the TRS-80 
through a serial port (such 
as the Radio Shack TRS-232 
board or a COMM-80). To 
communicate with a single 
student, you would need a 
32-position switch to allow 
you to select the individual 
line from that student's ter­
minal. All outputs to the 
remote terminals can be tied 
together when you want the 
same message sent to all 
units simultaneously. 

I have presented the 
design, but I don 't know 
anyone producing it current­
ly. Perhaps you could find 
an enterprising person who 
would custom-build thirty­
two of them for you froJ?I 
my schematic . . . . Steve 

Voltage Fluctuations 

Dear Steve, 
I have a Radio Shack 

TRS-80 Model I. Occa­
sionally the machine acts 
strangely, either by 
"locking-up" so that the 
reset button must be used to 
start it again, or by random­
ly accessing the disk. When 
I first got the disks, the 
problem with the random 
accesses was quite frequent .  
I have since purchased 
Radio Shack's power-line 
filter and it seems to have 
almost eliminated the prob­
lem. 

I suspect that the difficul­
ty is caused by fluctuations 
in the voltage in my office. I 
have noticed interference on 
the video display when run­
ning the printer and when 
the air-conditioning unit 
starts. However, neither of 
these seems to cause the 
problem, at least, not con­
sistently. 

The landlord says that the 
power service into the 
building is 600 amps. Also, 
certain offices having 
unusual power requirements 
have their own circuits 

within the building (not, 
however, separate service 
entirely). He also has some 
sort of transformer that he 
says should eliminate fluc­
tu.itions caused by the air 
conditioners. 

My questions are: 

• Is the TRS-80 sensitive to 
power fluctuations? 
• If so, how can I monitor 
the circuits in my office to 
determine whether the com­
puter's requirements are 
being met? 
• If the circuits aren't ade­
quate, is there any way to 
shield the computer from 
the fluctuations? 
• If power fluctuations 
aren't to blame, what might 
be? 

I have no knowledge of 
electronics, so I would be 
interested in either buying or 
renting (or borrowing) what­
ever I might need to solve 
the problem, rather than 
building something. 
Guerri F Stevens 

Intermittent operation and 
bizarre behavior are by no 
means limited to the 
TRS-80. It can be a problem 
with any computer installed 
and operating under what 
might be termed marginal 
conditions. There are quite a 
few TRS-80s, so, if just 1 %  
have problems, approx­
imately 3000 people would 
have complaints. 

The first order of business 
is to determine the source of 
the problem. Three possibili­
ties immediately come to 
mind: 

• bus cabling between 
peripherals 
• power fluctuations 
• power-line transients and 
induced noise 

Make sure you keep the 
interconnecting cables be­
tween peripherals away 
from power lines and as 
short as possible. Do not 
leave equipment attached 
directly to the computer that 
is not powered or properly 
terminated. Keep the bus ca­
bling and disk cables away 
from the left side of the 



Year End Surplua Inventory 

New Data Terminals 

Mtgs. List 
Texas I nstruments Price 

Model KSR 733 $1 050.00 ... $1 920.00 
with modem ......... ... $1 250.00 ... $2335.00 

Teletype 
Model 43(4320 AAE . . .  $850.00 .. . $ 1 355.00 

Immediate Delivery 

703-893-2250 Ext. 270 

Circle 193 on Inquiry card. 

A NEW WIRELESS AC REMOTE CONTROL 
INTERFACE for the Sears and BSR X-10 home 
control system. Use your present TRS-80 level 
I I ,  Apple I I  or S!OO computer to provide com­
plete home security through control of lights. 
appliances and motors with a few simple BASIC 
commands. 

As featured in: 
"COMPUTERIZE A HOME" BYTE, January 1980 

Busy Box - Assembled & tested 
For TRS·BO . .  $109.95 
For S100 . . . .  1 1 9.95 
For Apple 1 1  . . .  1 14.95 

Realtime control 
software - TRS·80 19.95 
To order call (516) 374·6793 
or write: The MicroMint Inc. 

917 Midway, 
Woodmere, NY 1 1598 

DEAlER INQUIRIES 
INVITED 

eEl 
• 

SPELLI NG  
IIIII 

eliminated with 

SPELLGUARD™ 
Proofreads 100 p p .  per min ute 
with Wordstar or  Magicwand .  

Spellguard $295 
Wordstar $325 

w/Spellguard $595 
Magicwand $275 

w/Spellguard $520 

TPA 1 635 School St .  
Moraga, CA 94557 

( 4 1 5 )  376-3753 

Circle 328 on Inquiry card. 

Get Paid 
for 

Your Software! 
Established publisher 
looking for new and 
interesting business 
and communication 
oriented applications 
for Apple computers. 
No games. 

Send Info to: 
MG. Hill 
54 Ridge Avenue 
Newton Center, MA 02159 

OAE's PP-Serles EPROM Programmers plug 
directly into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. All timing & control sequences are 
handled by the programmer. Each unit in· 
eludes Internal DC to DC switching regulator, 
ZIF and 4 ft. ribbon cable terminated with a 24 
pin plug. Programmers are available for all  
EPROMs from 2708's thru 2532's. 

Oliver Advanced Engineering, Inc. 
676 W. Wilson Ave., Glendale, CA 91 203 

(213) 240-0800 or Telex 1 94773. 
PP SER IES PROGRAMMERS 

Circle 326 on inquiry card. 

Jll ATARI� 
COMPLETE LINE O F  A TARI 

COMPUTER PRODUCTS 20% OFF 
Atari BOO with 1 6K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $799 
Alari 810 Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 5 2 5  
Atari 8 1 5  Dual Disk Drive . . . . . . . . . . . . . . . . . . . . .  $1 200 

NOW IN STOCK! 
RAMCRAM 32K RAM MODULES . . . . . . . . . . . . . . .  $256 
VISICALC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 70  

WE ARE ATARI EXPERTS I N  
BOTH HARDWARE A N D  SOFTWARE 

EXCLUSIVE BIT BUCKET SOFTWARE 
FOR ATARI: 

Utilities Disk with Disassembler, 
Character Generator. Basic Renumberer. 
Cruncher Utility (requires 24K) . . . . . . . . . . . . . . . . . .  $45 
Brain Games Disk with Mastercode. Hex. 
Memory, Mr. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
Action Games Disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 :� The Bil Buckel ��·<r� 1 68 NOI!h Beacon Street 

U:o::-!l" P 0 Box 365 
Newton Hrghtands. Mil 0 2 1 6 1  
Phone 16 1 7 ) 783 3 1 4 4  

Circte 329 on inquiry card. 

8035 SYSTEMS 
A compact modular s e t  o f  P C  Boards lor im· 
plementing test instruments. measurement 
and control systems. badge readers. data 
communications. data entry. games or home 
security systems. 

K I T  A&T 
CPU Board.  8035. 2 71 6 
1 K RAM . 40 1/0 L 1 r.es $99 $ 1 2 5 
S I O  Board. 3 8 2 5 1  A. RS 232 
Dr/Rec . 6 L E Os . . 99 1 25 
PIO Board. 2 8255 P I Os. 
Lrne Ortvers 99 1 25 

50 2 or 3 Slot Mol her Boards . 
Power S u pply. 5V. 1 2 V & · 1 2 V  
Diagnost1c EPROM a n d  L1st ing 

55 65 
40 

Bare Boards. Schernatrcs and 
Parts Lrsts. each S 1 9.95 
Boards are 4" by 7". 80 pms .. l 5 6  centers edge 
connector. Development Tools ava1lable on 
CPM. 

Make c h e c k  payable to:  
SKP E lectro n i cs 

2 2 1 1 Caper Tree Dr .. Tu st in . CA 92680 
1 7 1 4)832· 1 73 2  

Calltorn•a res•dents add 6°o sales tax. 
Please add 53.00 for Shipping and handling. 

Circle 35 on Inquiry card. 

LETTER QUALITY 
DAISY WHEEL 

PRINTER $2, 195.00 

* Based on latest version of electronic 
typewriter by Olivetti, Ltd. 

* Use offl ine as typewriter 

* RS232C Interface Standard 

* Over 200 words per minute 

* 10, 12 & 1 5  C.P.l. 

* International Type Fonts 

* Available Immediately 

Money order or C.O.D. to: 

Vertical Data Systems, Inc 
1 2 1 5  Meyerside Dr., Unit 2A 
Mississauga, Ontario, Canada 

LST I H3 

(4 1 6) 67 1 - 1 752 

Circle 327 on inquiry card. 

I ' SU R P L U S  NEW ! ! 
I N T E L  BOAR D S  
ASKING DIST. COST O R  L ESS; 
W I L L ACCE PT BEST OFFER . 
L I ST ASKI NG 

SBC 80/20 COMPUTER 
$925 $650 
SBC 534 QUAD SERIAL I 0 

790 550 
SBC 71 1  ANALOG I N PUT 

1400 600 
SBC 604 4 SLOT CAGE 

235 
S BC 614 

235 
B LC 416 

330 

1 70 
4 SLOT E X PANDER 

1 7 0  
NAT IONAL 1 6 K  E PROM 

250 

Q UANTIT I ES L I M ITED!  
CALL K I R K  OR BOB AT 

[ 9'1 8) 664-22 5 5 .  
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video display (where it can 
pick up noise from the high­
voltage flyback trans­
former) . 

Power fluctuations can in­
deed cause marginal opera­
tion. In my mind, however, 
there are two separate prob­
lems: fluctuations and tran­
sients. Fluctuations are slow 
(greater than 5 ms) voltage 
changes involving a 10 or 
20% variation in line 
voltage. As long as the line 
voltage does not dip below 
105 V AC, you should be all 
right. Have you ever noticed 
your room lights dim when 
you plug in a toaster or an 
air conditioner? Well, that 
dimming of the lights is a 
typical case of power-line 
fluctuation. A drop of only 
a few volts will visibly dim 
a lamp. Fixing this problem 
is easy, but it is expensive. 

Transients, on the other 
hand, are fast (1 tJ.S to 5 tJ.S) 
changes in line voltage. Gen­
erally these are caused by 
the inductive kickback of 
motors and equipment. Usu­
ally, the more sophisticated 

L20 PLOT PACI(AG£ 

L2D & LJP PACI(AGES 

measures employed to limit 
general line noise (a power­
line filter) will eliminate this 
problem as well. If you have 
particularly strong narrow­
band noise, then a special 
low-pass filter may have to 
be used. For example, if the 
reason your computer mal­
functions is the 200 W radio 
transmitter from the busi­
ness next door, then a 
30 MHz filter might be 
required. 

The fact that you have no 
knowledge of electronics 
limits the diagnostic tests 
that you could use to deter­
mine the problem. If you 
can find a nearby Radio 
Shack store (or, perhaps, a 
friendly technician) where 
you can obtain a VOM 
(volt-ohm-meter), set it on 
the 200 V AC range and put 
the probes in the wall socket 
next to the computer. The 
"safe range" is between 110 
and 120 V AC. If, however, 
you notice the indicator 
taking a dive every now 
and then, you have a line­
regulation problem. This is 

(] b [] 

MAURO PROAC MP-250 PLOnEA 

$ 1 6 0 00  

$36000 

S69500 

$ 7 � 5 00  

$95000 

9 9 IJ 0 [] wnh L20 package 

woth l2D & LJP packages 

MAURO PLOTIER - Uses I I ·· wode pap"'' ol any length suer� a� 8 , bond o• 17" graph pape• Plon.ng 
resolutoon os 200 steps pet .nch woth 005" uackong ettor at plo1!1ng speeds ol up to 2' ,·· per second Uses 
standatd l ober -toppensthatcan beobtaonedatanv StatoonarvStore ReQu"e�onl y 5 botSola paralleloutpu1 POfl I.JD Vecto• drove• soltwotre '" souiCe os supptted woth the ptone• lor 8080 l80. 6502 & 6800 m•c•o·&.uoceswrs r-::JD 

r APPLE TRS -80. and RS-232 ontedace card� ate avadabte as optoons � 
LEAPAC SOFTWARE � Complete twodrmensron<JI �nd perspectrve plottrng S<JIIware packages �re a•arlatlle fd rnclud.n<;� ASCII charac11�r annotarron and curve plollrng Thrs sohwate rS hardwMe mdependent and wrll not � ln...rl become obsolele<l as you upgtade your plonrng eQurpment The soltwa<c rS supplred as SOBO ZBO relalrve Jn...rl 
lrnkrng lrbrarreSILBOtlo• MICROSOFT compalable 111oducts. FORTRAN -SO, COSO

,l SO. COMPILER BASIC, Il<rd rrr MACRO-SO on 8" CP M. or 5 '••" NORTHSTAR. TRS -BO. or HEATH -B9 comp;�table drskenes 1[)1 � L20 PACKAGE - Two drmensron<tl plol package I hal cont<llnS over 25 em••esthat allowyouloc!rpot � 
lri1o wrndow your drawrngs. annotate your drawrng�. and draw ellrplrcat curves Coni<J.ns CatCompComp· 

fli1o � <Jiabte calls such as PLOTS_ PLOT WHERE. FACTOR. e1c � LJP-PACKAGE - Perspechve 01 lhtee drmensronal plot package that contarns over 70 enlf•tS that 
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only a rudimentary check, 
because the meter has slow 
response. Checking for line 
noise and transients requires 
an oscilloscope (to see the 
fast pulses) . 

If you find you need 
better power-line regulation, 
you will have to resort to a 
constant-voltage transformer 
from the power company 
(or it may be installed pri­
vately) . Two companies to 
contact for further informa­
tion are: Sola Electric, 
1717G Busse Rd, Elk Grove 
Village IL 60007, (312) 
439-2800, and California In­
struments, 5150G Convoy 
St, San Diego CA 92111 ,  
(714) 279-8620. Finally, if all 
else fails, you could encase 
the entire computer in 
copper screening and run it 
from a battery. See my arti­
cle on "Electromagnetic In­
terference" in last month 's 
BYTE. . . .  Steve 

Should I, or 
Should I Not? 

Dear Steve, 
I would like your opinion 

on the purchase of a com­
puter through mail order. 

Although a Radio Shack 
dealer is only a 5-minute 
walk from my house, the 
discounts offered by out-of­
state dealers on the TRS-80 
make a mail-order purchase 
very tempting. Can you give 
me your thoughts before I 
send a $700 check to some­
one sight unseen? 
David Kupferman 

The only sure way to tell 
the winners from the losers 
in the mail-order business is 
with time. No company that 
is crooked will be in 
business very long. 
Remember that there have 
been those occasions where 
many people were swindled 
in a short period of time, as 
happened with World Power 
Systems. For the most part, 
the good prevail. 

I suggest that you review 
past issues of BYTE and 
look for advertisers who 
have been there for a long 
time and have steadily in­
creased their product line. 
This will give you some in-

dication of stability and 
market responsibility. 

While it is always good to 
go to a store and see the 
item that you are pur­
chasing, much can be gained 
from mail-order buying. In 
general, mail-order outlets 
offer discounts well below 
the store prices, and, when 
you order outside of your 
home state, you usually pay 
no sales tax; however, you 
often pay shipping costs. 

If you are still concerned, 
find someplace that takes 
cash-an-delivery orders and 
pay for your computer 
when it arrives on your 
doorstep . . . .  Steve 

Modem 

Dear Steve, 
Thanks for the article on 

modems. (See "A Build-It­
Yourself Modem for Under 
$50," August 1980 BYTE 
page 22. )  It got me thinking 
about something. 

I am an ACM (Associa­
tion for Computing 
Machinery) member at OSU 
(Ohio State University) . l 
am lucky enough to be able 
to have an open account on 
computers like the DEC 
PDP-10, IBM 370, and 
PDP-11. To log onto the 
system, you call a telephone 
number, and I would like to 
use the modem you de­
scribed to do this from my 
dorm room. (I have to walk 
about fifteen blocks to get 
to  the computer center, and, 
boy, is it  cold in the 
winter.)  

How can I build a cheap 
keyboard/modem/television 
set terminal? I can wire­
wrap and understand 
schematic diagrams. I know 
a bit about computers but 
not a lot. 
Marc Taylor 

At first I was going to 
point out that there have 
been numerous articles in 
previous issues of BYTE on 
the design and construction 
of a video terminal. There 
are also some kits offered 
for less than $200 in the 
advertisements at the back 
of every issue. At least that's 
what I was going to say. 



Can You Tell Which Tax Practitioner 
TM Uses Aardvark Soffllttare ? 

Aardvark Software, specia l iz ing in tax-related appl ications, he lps you save t ime and energy whi le you r 
cl ients' benefit from the most comprehensive tax programs avai lab le. Our  prog rams are designed 
byCPAs with over 17 years of "B ig E ighf' tax experience. These programs meet or exceed the requ i re­
ments of most professional tax practit ioners. 

Our programs run on a variety of microcomputers, i nc lud ing Apple, TRS-80 and Commodore. 

Tax Prepa ration 
"Tax Prep" al lows you to easi ly calcu late you r 
cl ients' Federal Form 1 040, a l l  lettered sched­
ules except R & RP and the mostfrequently used 
numbered forms. Se lected state forms are also 
avai lable. S ince this system is user-oriented 
even a novice can process returns immediate ly. 

Price $495 

Tax Pla n n i ng 
"Tax P lan" is designed to e l imi nate hours of 
work and human error i n  eva l uating various tax 
alternatives for you r  cl ients. I t  a l lows you to 
enter a variety of i ncome and expense items 
and to determine the tax effects attributable 
to changes in one or more items. 

I ntrod uctory Price $395 

Depreciatio n  
Quickly computes cu rrent year bonus and tax 
preference depreciation,  investment tax credit, 
and investment cred it recapture. At your option 
the program will automatical ly switch from 
accelerated to straight l ine depreciation, when 
beneficial . P ri nted output is  avai lable in tax 
return and/or worksheet format. 

I ntroductory Price $150  

Estate Tax Pla n ni ng 
"Estate Plan" permits a comparative analysis 
of the Estate & GiftTax effects of d ifferent leve ls  
of wealth and/or l ifetime g ift strateg ies. The 
user has the abi l ity to i nput a variety of  taxable 
estate assets and va l uations. 

I ntroductory Price $595 

Aardvark Software'" programs are fast, efficient and easy to use. 

Circle 1 20 on inquiry card. 

Of course, if you enjoy worki ng nights, weekends, hol idays, . . .  
For more i nformation, please write o r  cal l us. 

AARCVARK SOFTWARE INC:. 
T h e M i c roco m p ute r Peo p l e  for  P rofess i o n a l s  

783 N O R T H  W AT E R  ST R E E T  M I LWAU K E E .  W I S CO N S I N  53202 4 1 4/289·9988 
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However, I have changed 
my mind in favor of prac­
tical reality. 

Microcomputers and ter­
minals configured from them 
are becoming cheaper all the 
time. It isn't quite like the 
6-transistor radio or the cal­
culator-yet. But, you may 
find that the cost of building 
a terminal is greater than 
what it costs to buy one. 
This is especially true if you 
purchase used equipment. 

Also, the new Radio 
Shack Videotex combination 
terminal and modem for 
$399 is worth investigating. 
It sounds exactly like what 
you need-at a reasonable 
price. 

As soon as I can get a 
chance, I'm going to attempt 
to make a terminal using the 
Sinclair ZX80 computer. 
How does a $300 smart ter­
minal sound? . . . Steve 

Shedding Some Light 

Dear Steve, 
My name is Chris 

Richard, and I'm 13 years 
old. I am doing a science 
project called "Talking on a 
Beam of Light." I saw your 
article in the May 1979 
BYTE (see "Communicate 
on a Light Beam, " page 32), 
and I was wondering if you 
could tell me where I can 
buy some optical fibers. 
Could you also send me a 
list of reading material on 
optical communications; I 
am especially interested in 
getting several plans for op­
tical transmitters and 
receivers. 

I really enjoyed your arti­
cle, and I learned a lot from 
it. Thank you for any help 
you can give me. 
Chris Richard 

The best sources of infor­
mation on optical fibers are 
the manufacturers them­
selves. Many of them 
publish application notes 
which are usually free for 
the asking. Three of the 
largest suppliers are: Amp 

THE CONFIGURABLE BUSIN ESS SYSTEM™ 
helps you move fu l l  speed ahead when you 
use a comp u ter. Devel oped by p rog ram­
m i ng experts espec i a l l y  for t h e  m i c ro­
processor envi ronment,  CBS provides a l l  
the detai led documentat ion you need to 

create customized systems without using a 
computer language. 

From yo u r  i n i t i al data i n p u t  to your f i l e  
des i gn, CBS hel ps yo u u s e  you r  computer 

Inc, 449G Eisenhower Blvd, 
Harrisburg PA 17105; Corn­
ing Glass, Electronic Prod­
ucts Division, Department 
G, Houghton Pk A2, Corn­
ing NY 14830; and Galileo 
Electro Optics, Department 
G, Galileo Pk, Sturbridge 
MA 01918. 

Another source of circuits 
comes from optoelectronics 
manufacturers application 
notes. These are companies 
with familiar names like 
Texas Instruments, General 
Instrument, General 
Electric, and Hewlett­
Packard. Any good library 
should have an electronics 

manufacturers product direc­
tory. Ask the librarian if he 
or she has the Gold Book or 
EEM Directory. 

As far as getting optical 
fiber materials, unless you 
want a few thousand feet of 
cable, I suggest you write 
for a catalog from: Edmund 
Scientific Company, Depart­
ment G, E Gloucester Pike, 
Barrington NJ 08007. 

I think you have chosen a 
good subject. I wish you 
luck. When you write to the 
optics companies, tell them 
it is for a science fair pro­
ject. You may find them to 
be very helpful . . . . Steve • 

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 problem? 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 (TCE� 1 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. 

more eff ic iently - and more effectively. 

I t  g ives you a method i nstead of madness. 
And a program i nstead of problems. 

D isks and manual, $395. Manual on ly, $40. 

CBS Disks can fit any 8080 or Z80 computer with a 
CP/M.* You r  DMA representative can tel l you about 
DMA• DOS, our CP/M compatible operat ing system, 
and ASCOM, an  Asynchronous Commun ication Con· 
trol Program. 

DMA • WE SPEAK YOUR LANGUAGE 
DYNAMIC MICROPROCESSOR ASSOCIATES / 545 Filth Avenue/ N ew York, New York 10017/ (212) 953·1721 / M asterCharge and VISA accepted. 

We s h i p  prepaid and COD orders. Shi pping and handl i ng charges extra. CP/M* is a Trademark of Dig ital Research Corp. 
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Our State-of-the-Art 
thinking gave you 
SARGON. 
But chess isn't all 
we think about! 

SARGON II (Spracklen )  The Champ of champs. 
·· . . . an excellent program which will provide a 
true challenge for many players . . .  Save your money 
and buy SARGON II  . . .  ·· '80 Software Critique. 
03403. TRS- 80 LeL•ef 11: 03404. Apple 11: 03410. OS/ 
C I P: 03440, OS/ C4P: 03401 ,  PET: each tope $29.95. 
03408. TRS-80 Leuel II Disk: 03409. Apple II Disk: 
03414. OS/ CIP Disk: 03444. OS/ C4P Disk: 
03484. C8P Disk: eoch $34.95 

BLACKJACK MASTER: A Simulator.' Tutor 
Game ( Wazaney l A serious game that performs 
complex simulat ions and evaluations of playing and 
betting strategies. 05303. TRS-80 Leue/ 11 tape. 
$24. 9S . 05308. TRS 80 Disk Version. $29.95 

REVERSAL (Spracklen) 
Winner of the software division of the Firsr lnter­
narionol Mon ./vfochine OTHELLO'" Tournament. 
this version of the 200-year oldgame Reversi . features 27 levels of play and high-resolution color graphics. 
07004. APPLE II wpe. $29.95: 07009. APPLE II Disk. 
$34. 95 

APPLESOFT UTILITY PROGRAMS !Gilder) 
Increase your BASIC programming speed and fie xi 
bil it y. Contains 9 useful subroutines: l .  REM Writer 2. PRINT Writer 3. POKE Writer 4 .  Hexadecimal! 
Decimal Converter 5. Line Counter 6. Renumber 7 . Append 8. Byte Counter 9. Slow List Stop List 
03fi04. Apple 1/ wpe. $29. Y5 

FLASH & CRASH SOUND EFFECTS 
(American Micro Products)  
A collection of 18  subroutines that can be incorpo­
rated into your own programs to produce sound 
effects with the American Micro Products music 
board. Included are: Trai n .  Explosion. Phaser. 
Chimes. Sirens. Jet and 12 others . 
08709. APPLE II Disk. $39.95 

6502 DISASSEMBLER (Stamm) 
Produce assembly language source files with labeled 
subroutines and references from programs already 
in memory. It is compatible with Hayden's ASSEM­
BLY LANGUAGE DEVELOPMENT SYSTEM . 
08609. APPLE II Disk. $34.95 

PSEUDO DISK ( Neuschat z l  
This money-saving program simulates a disk memory 
system for Integer BASIC programs. I t  allows mult i ­
ple programs in memory at the same time which 
can be run from a catalog. 04804. APPLE // tape. 
$24. 95 

LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross-refer· 
ence of line numbers and variable names. 07301 . 
PET lope. $ 1 6.95 

DISK C ATALOGER (LeBar) 
Automatically maintains a cross-reference listing 
of all your programs. their location by disk number. 
their function and use. Catalogs. lists and sorts 
programs. 05203 . TRS 80 Leue/ 1/ taoe. $ 1 6.95; 
05208. TRS-80 Leuel II Disk. $2 1 . 95

. 

APPLE'" ASSEMBLY LANGUAGE DEVEL­
OPMENT SYSTEM: An Assembler/Editor/ 
Formatter (Lutus) Write and modify your machine 
language programs quickly and easily. 04609. Apple 
II Disk Version. $39. 95 

SUPER APPLE'" BASIC ! Lu t us)  A structured 
BASIC that compiles into an optimized Apple soft 
or Integer BASIC program. 05409. Apple II Disk. 
$39.95 

MAILING LIST iTru-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 rape. $49. 95 

I 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
• • • : ORDERING INFORMATION Hayden : 
• Send me the sof:ware checked below. A check or money Book Company, Inc. • order 1S enclosed I understand that Hayden pays shippmg • • and handling costs and that I can return .111y disk or rape within 5 0  E.� sex 51 ree l .  Rocllclle Park. f'IJ 07662 • 10 days t f  1 1  is defecttve or I am dissatisfied with it for <my • 
• rl.!ason. Residents of NJ and CA must add sales tax. Offer • • good 111 US only • • D 00 1 00 D 02404 D 034 0 1  D 034 1 4  D 04503 D 05 1 03 D 0/009 • • D 0 1 4 0 1  D 0250 1 D 03403 D 03440 D 04504 D 0.1 1 08 D 0730 1 • • D 0 1 401 D 02503 D 03404 D 03444 D 045 1 3  D 0.1203 D 07809 • 
• D 0 1 404 D 0260 1 D 03408 D 03484 D 0460Y D 05208 D 08609 • 
• D 0 1 407 D 0270 I D 03409 D 03504 D 04804 D 05:\0R D 08709 • • D 0 1 4 1 3 D 03304 D 034 1 0  D 0450 1 D 04909 D 0540LJ D :,hK I 8 • 
. �� . 
• • 
• Address • : City/State/Zip : 

FINPLAN: A Financial Planning Program for 
Small Business ( Montgomery) Allows you to enter 
data from a balance sheet into the program. to make 
assumptions about future growth of business. and 
to have the computer project results for up to a five· 
year period based on those assumptions. And if 
you change any dat a .  the program revises all result ­
ing data automatically. The disk version can only 
be used with TRSDOS Version 2.3. 05 1 03. TRS-80 Leuel ll tope. $69.95; 05108. TRS-80 Leue/ 11 Disk Version. $74.95 

DATA MANAGER: A Data Base Management 
System and Mailing List (lutus) Store information 
on a floppy disk. and retrieve it quickly and easily 
by specific names. or by category. 04909. Apple II 
Disk Version . $49.95 

MCAP: A Microcomputer Circuit Analysis 
Program (Savon) Performs a linear voltage, 
impedance. or transfer impedance analysis of an 
electronic circuit .  04501. PET: 04503. TRS-80 Leuel 
11: 04504, Apple //; each tape $24. 95; 04513. 
Hearhkir!Zenilh Disk. $29.95 

MICROCOMPUTER AIDED DESIGN OF 
ACTIVE FILTERS (Gilder) 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. 0/401.  PET: 01403. 
TRS-80 Leue/ 11: 01 404. Apple II: 0/407. Heath: each 
tope $ 1 6. 95: 014 13. Healhkir tZenilh Disk Version. 
$2195 

DISK CERTIFIER AND COPIER IJacc Inc. I 
A handy ut ility program that certifies the acceptability 
of blank diskettes and reject s  those with flaws. It 
also includes a fast machine language disk copying 
program that will work on single and dual drive 
systems. 07809. APPLE II Disk. $ 1 9. 95 

SONGS IN THE KEY OF APPLE (Lopat in)  
Allows you to see and hear your favorite tunes.  pre ­
programmed tunes or music you create (up to 200 
notes. including rests. per musical piece). 03304. Apple // tape. $ / 0 . 95 

HOW TO BUILD A COMPUTER-CON­
TROLLED ROBOT ( Loofbourrow) Contains 5 
control programs that consist of: Joystick Control 
Program :  Self-Direction Program: Impact Sensor 
Control Routine; and more. 00/ 00. K/M- 1 tape. $14.95 
Should be used with text HOW TO BUILD A 
COMPUTER-CONTROLLED ROBOT, 5681 8. 
$9. 75 

Apple IS o tmdemork of Apple Compult>r Con:pwl\.'. /m . 
ond rs 1101 offilioted uJ/Ih HovdPn Book Componv. /r11· 

Call Toll Free 
24 hours a day, 
I 1 -800-82 1 -3777, ext .  302 ) *  TO CHARGE 
YOUR ORDER TO Master Card or Visa. 
Minimum order is $ 10.00; customer pays 
postage and handling. 
From Missouri call ( 1 -800-892 - 7655, ext. 302) • Name of mdividual ordering must be filled 1n . 82 8 1  • 

=:=:=:=:=:=:=:=:Hayden 
50 Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 
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Syste• Notes 

Forcing the ZSO Starting Address 

Randy Soderstrom, 1201 W Valencia Apt 224, 
Fullerton CA 92633 

Late in the design phase of my homebrew ZBO micro­
processor-based system I realized there would be a prob­
lem in bringing the system up. My monitor program was 
in ROM (read-only memory) and was written to begin at 
hexadecimal page FO, character 00. My programmable 
memory began at page 00, character 00, and to further 

A O  

A I  

A O  

A I  

A 1 5  

R D  
F ROM Z B O 

Vee R 2  
2 . 2 K  

CLR 

Z BO 
DATA 
B U S  

TO 
MEMORY 
DECOD I N G  
C I R C U I T  

Figure 1:  This circuit will force a ZBO microprocessor to begin 
execution at hexadecimal page FO, character 00, instead of page 
00, character 00. The circuit can be easily modified to begin ex­
ecution at other addresses. 
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complicate matters, my system had no front panel. 
I faced a number of problems in order to get the pro­

cessor to begin execution at page FO. When the Z80 reset 
line was enabled, it zeroed the program counter, causing 
execution to begin at location 00. Since the interrupt 
mode was unpredictable on power up, it was no help 
either. 

After some thought, I came up with the circuit shown 
in figure 1 .  When the ZBO reset line goes low, the circuit 
prevents the memory from being enabled. Instead, ma­
chine code is generated for a jump to the start of the pro­
gram monitor. 

When the reset switch is pushed, flip-flop IC1 (in­
tegrated circuit 1) is set. This makes the output of OR 
gate IC2 high, no matter what happens with the pro­
cessor RD line. Any memory-read operations are in­
hibited and the IC3 buffers are activated. 

While all of this is happening, the ZBO is clearing the 
program counter and will begin execution on page zero at 
location 00. However, when the ZBO pulses the RD line 
low, the OR gate (ICZ) blocks it, and no memory data is 
placed on the bus. 

The IC4 NOR gates decode the address, which in this 
case is 00, and place hexadecimal C3 on the data bus. 
Since this is the machine code for a jump instruction, it is 
executed as such. 

Next, the processor expects to find the low bits of the 
branch address. Address 01 is decoded to address 00 and 
is placed on the data bus . It will be used as the eight low­
order bits of the branch address. 

Finally, the Z80 places 02 on its address bus and ex­
pects the eight high-order bits of the branch address on 
the data bus. Gates IC4 place hexadecimal FO on the 
system data bus. After this byte is read, the Z80 executes 
the entire instruction and jumps to page FO, character 00. 

Because of the jump, address bit A15 goes from low to 
high, clocking a zero into the flip-flop. This change dis­
ables �he buffers and restores the system to its normal 
state. 

The ZBO's refresh cycle does not interfere with the cir­
cuit. The refresh register operates only on AO through 
A6. 

If you require a more complex initialization, this same 
concept can be used with a ROM (read-only memory) 
placed on the bus rather than gates. Done in this manner, 
the memory space becomes free for other uses after in­
itialization. • 



Software Received 

The following is a list of software packages that have been 
received by BYTE Publications during the past month. The 
list is correct to the best of our knowledge, but it is not meaflt 
to be a full description of the product or the forms in which 
the product is available. In particular, some packages may be 
sold for several machines or in both cassette and floppy-disk 
format; the product listed ·here is the version received by 
BYTE Publications. 

This is an all-inclusive list that makes no comment on the 
quality or usefulness of .the software listed. We regret that 
we cannot review every software package we receive. In­
stead, this list is meant to be a monthly acknowledgment of 
these packages and the companies that sent them. Com­
panies sending software packages should be sure to include 
the list price of the packages and (where appropriate) the 
alternate forms in which they are available. 

Apex, disk operating 
system for the Apple II . 
Floppy disk, $99. Apparat 
Inc, 4401 S Tamarac Pky, 
Denver CO 80237. 

Apple Assembly-Language 
Development System, a 6502 
assembler/editor for the 
Apple II. Floppy disk, 
$39.95. Hayden Book Com­
pany Inc, 50 Essex St, 
Rochelle Park NJ 07662. 

Asteroid, graphics game 
for the Apple II. Floppy 
disk, $20. Adventure Inter­
national, POB 3435, 
Longwood FL 32750. 

Communications Software 
for the RS-232C, utility pro­
gram for the transmission of 
data over telephone wires. 
Cassette, $29.95 .  Radio 
Shack, 1 Tandy Ctr, Fort 
Worth TX 76102. 

Concentration, graphics 
game with sound for the . 
TRS-80. Cassette, $9.95. 
Adventure International (see 
above). 

Data Manager, data base 
system for the Apple II. 
Floppy disk, $49.95 .  Hayden 
Book Company Inc (see 
above) .  

Dogfight, graphics game 
for the Apple II. Floppy 
disk, $29.95. Micro Lab, 811 
Stonegate Dr, Highland 
Park IL 60035. 

FIN PLAN, a small 
business financial planning 
program for the TRS-80. 
Floppy disk, $74 .95 .  Hayden 
Book Company Inc (see 
above) .  

Generate, a TRS-80 pro­
gram generator. Floppy 

disk, $100. DataWorks Inc, 
97 Jackson St, Cambridge 
MA 02140. 

Interactive Fiction-His 
Majesty's Ship Impetuous, 
role-playing game for the 
TRS-80. Floppy disk, 
$19. 95 .  Adventure Interna­
tional (see above). 

Interactive Fiction-Local 
Call for Death, role-playing 
game for the TRS-80. Flop­
py disk $19.95. Adventure 
International (see above) .  

Interactive Fiction-Six 
Micro Stories, role-playing 
game for the TRS-80. Flop­
py disk, $14.95. Adventure 
International (see above) .  

Interactive Fiction-Two 
Heads of the Coin, role­
playing game for the 
TRS-80. Floppy disk, 
$19.95. Adventure Interna­
tional (see above) .  

Magician's Hat, a game 
program for the Com­
modore PET ICBM. Floppy 
disk, $25. Southern Soft­
ware Ltd, 100 Anzac Ave, 
POB 8683, Auckland, New 
Zealand. 

Micro Music Audio 
Sampler, music composer 
package for the Apple II. 
Cassette, $5. Micro Music 
Inc, POB 386, Normal IL 
61761. 

Microtyping, touch-typing 
tutorial program for the 
Apple II. Cassette $10.95. 
Hayden Book Company Inc 
(see above) .  

Musical )'at-C, strategy 
game for the TRS-80. 
Cassette, $9.95. Adventure 
International (see above) .  

Before you buy the programs that your company i s  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 offer an en­
hanced version of that package that will run on most systems 
without recompiling. 

CRT IN DEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a different 
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 
without 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! Our users are sent bug fixes in source 
form. 

MORE! We have made many minor enhancem8nts, 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 . . $95 
Accounts Receivable . . $95 
Accounts Payable . $95 
Payroll with Cost Accounting $95 

• All Four Packages (GL, AR, AP, PR) . . . . . . . . $295 

Magic Wand (Super Word Processor! !) . . . . .  $345 
Pearl Level Ill (best prog. tool available) . . .  $645 
CBASIC-2 . . $1 1 0 
TRS-80"' MOD I I  CP/M"' 2 .2  (Pickles & Trout) $1 85 
H89/Z89 CP/M"' 2.2 (Magnolia Microsystems)$249 

Formals: Std. 8", 5" NorthStar DO. TRS-80 MOD II® , H89/Z89. Manuals for 
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 to run accounting 
software. Users must sign licensing agreement. Dealer inquiries invited. 
To order call: 
or write: 

(206) 542-8370 

VAN DATA 
1 7541 Stone Avenue North 
Seattle, WA 981 33 

V/SII ! CP/M"' js a registered trademark of Digital Research. • .

• � TRS-80"' is- a registe;ed trademark of Radio Shack, Inc. 
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Circle 1 98 on inqu iry card. 

DI S K  D R I V E  WOES? PR I NTE R I NT E RACTION? 

M EMORY L OSS? E R RAT I C  OP E RATION? 

DON'T B LAME THE SO FTWARE!  

Power L i ne Spikes, Surges & Hash could be the c u l p ri t !  

F loppies, p ri n ters, memory & processor often i n teract! 

Our u n i qu e  I S O LA TORS el i m i n ate equ ipmen t i n te raction 

AND curb dama ging Power Line Spi kes, Surges and Hash. 

* I S O LATOR ( IS0-1 A) 3 fil ter isol ated 3-prong sockets; 
integral Surge/Spike Suppression; 1 875 W Ma ximum l oad, 
1 KW load any socket . . . . . . . . . . . . . . . $56.95 
* I SO LATOR ( I S0-2) 2 filter isolated 3-pronll socket banks; 
(6 sockets total ) ;  inte!J"al Spike/Surge Suppression; 
1 875 W Max l oad, 1 KW either bank . . . . . . . $56.95 

•SU P E R  I S OL ATOR ( IS0-3). similar to ISO-l A 
except double filtering & Suppression . . . . $85.95 

• ISOLATOR ( I S0-4), similar to IS0-1 A except 
unit has 6 individually fil tered sockets . . . . $96.95 

* I SOLATO R  ( IS0-5), similar to IS0-2 except 
unit has 3 socket banks, 9 sockets total . . . $79.95 

* C I R C U I T  B R EA K E R ,  a ny model (add-CB) Add $ 7.00 
*CKT B R K R/SWITCH/P I LO T  (-CBS) . . . .  Add $ 1 4.00 • TOLL FREE ORDER DESK 1 ·800·225-4876 � 

(Except Ma, HI, Ak, Pr, Canada) � 
�Electronic Specialists, Inc. 

1 7 1  South Main Street. Natick. Mass. 01 760 Dept. B2 

TEC H N I CAL & NON-800 AREAS 1 -61 7-655-1532 

TEXAS COM PUTER SYSTEMS 
ftad1e lhaek 

Authorized Sales Center 
All Radio Shack merchandise available at a discount. Ask for our price list. 

We offer the lowest on 
�---.--�- -�--�-

(Plus shipping) 

lor Model II 

Check out our low, low prices on these fine printers: 
* An3dex 9500/9501 * The New Daisy Wheel II 
* Epson MX-80 * Line Printer V 

* Payment: Money Order, Cashier's 
Check, Certified Check. Personal 
Checks require 3 weeks to clear. VISA, 
MASTERCHARGE - Add 3%. 

* Prices subject to change at any time. 

* No tax out-of-state. TX add 5%. 
* All items new, guaranteed by 

manufacturer. 
* Delivery subject to availability. 

TEXAS COMPUTER SYSTEMS 
A n  Author11ed RADIO SHACK"' Sales Center FlO I 

Box 1 174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 

Texas Residents 915-597-0673 
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Software Received ---------

PECA-Passive Electronic 
Circuit Analysis, electronic 
design utility program for 
the TRS-80. Cassette, 
$19.95. Adventure Interna­
tional (see above) .  

Pen BASIC, machine­
language utility for Photo­
point Light Pen and TRS-80. 
Cassette, $14.95. Micro 
Matrix, POB 938, Pacifica 
CA 94044. 

PseudoDisk, a disk 
simulator for Apple II In­
teger BASIC. Cassette, 
$24.95, Hayden Book Com­
pany Inc (see above) .  

Royal Hush, poker 
solitaire game for the Com­
modore PET ICBM. Cas­
sette, $14.95. Hayden Book 
Company Inc (see above) .  

Royal Flush, poker 
solitaire game for the 
TRS-80. Cassette, $14.95. 
Hayden Book Company Inc 
(see above). 

Scramble, word-guessing 
game with sound for the 
TRS-80. Cassette, $9.95. 
Adventure International (see 
above) . 

Shark Attack, game for 
the TRS-80. Cassette, $7.95. 
Adventure International (see 
above).  

Slag, multiplayer graphics 

game for the TRS-80. Cas­
sette, $14.95. Adventure In­
ternational (see above) .  

Spelling, educational 
graphics game for the Apple 
II. Floppy disk, $21.95. Soft­
ware by Witzel, 7778 S 
Poplar Way E, Englewood 
co 80112. 

Star Trek 3.5,  graphics 
game with sound for the 
TRS-80. Floppy disk, 
$19. 95 .  Adventure Interna­
tional (see above).  

TRS-80 Opera, music­
playing program for the 
TRS-80. Cassette, $9.95. 
Adventure International (see 
above) .  

Tunnels of  Fahad, 
graphics "chase" game for 
the TRS-80. Cassette, $9.95 . 
Adventure International (see 
above) .  

Word Challenge, game 
with sound effects for the 
TRS-80. Cassette, $9.95. 
Adventure International (see 
above).  

Z-Chess III, chess-playing 
program for the TRS-80. 
Cassette, $24 .95. Adventure 
International (see above) . 

Zossed in Space, space ex­
ploration for the TRS-80. 
Cassette, $14.95. Adventure 
International (see above) . • 

BYTE's Bits 

C a l l  f o r  P a p e r s  

The 1981 ACM Annual 
Conference is soliciting 
papers for its annual con­
ference to be held November 
9-11 in Los Angeles. Tech­
nical papers should focus on 
innovations or recent ad­
vances and should empha­
size the connection between 
theory and applications. 
Suggested topics include 
operating systems, pro­
gramming languages, data 
base systems, artificial in­
telligence, business data pro­
cessing, software engineer-

ing, project management, 
personal computing, office 
automation, distributed 
systems, computer net­
works, computer graphics, 
and simulation. 

Authors of papers or sur­
veys must submit four 
copies of the work, typed 
and double-spaced, not ex­
ceeding twelve pages in 
length. The deadline for 
submission is March 7, 
1981 . Notification of accep­
tance or rejection is by May 
1 ,  1981 . Mail submissions to 
ACM 81-Call for Papers, 
Village Sta, POB 24059, Los 
Angeles CA 90024. •  



Circle 201 on inquiry card. 

ff 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 wei I assched· 
ules A, B, G and TC. 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 you r  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. 0 

"Personal Tax" wil l  run on: Apple I I ,TRS·SO 
Models I and I I ,  and OS I .  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 M i c rocom puter People  for Profes s i o n a l s  

783 NORTH WATER STREET M I LWAUKEE WISCO N S I N  53202 4 1 4/289·9988 82·1 

A Message 
to o ur S u bscri bers 

From time to time we make 

the BYTE su bsc riber l ist 

avai lable  to other  co mpan ies 

wh o wish to send our  

su bscribers prom otional 

material  about their  produ cts. 

We ta ke great care to screen 

these companies, choosing 

only th ose who are reputable,  

and whose produ cts, services, 

or i nformation we feel wou l d  

b e  o f  interest t o  y o u .  D i rect 

mai l  is an efficient med ium 

for  presenting the  latest 

personal computer  goods and  

services to our  su bscribers. 

Many BYTE su bscribers 

appreciate this control l e d  

use o f  o u r  m a i l i n g  l i st, a n d  

look  forward to f i n d i n g  

i nformation of interest to 

them in the mai l .  Used are 

our su bscribers' names and 

addresses on ly  ( n o  other 

i nform ati o n  we may have is 

ever give n ) .  

W h i l e  w e  bel ieve the 

distri but ion  of this 

information is of benefit to 

our  su bscri bers, we firmly 

respect the wishes of any 

su bscri ber wh o does not want 

to receive such prom otional 

l i terature. S h o u l d  you  wish to 

restrict the use of your name, 

s imply send y o u r  request to 

BYTE Publ icati o ns I nc, Attn : 

C ircu l ati o n  D epartment, 

70 Main St, Peterborough N H  
03458. T h a n k  you.  

The WORKSHEET Problem-Solving Language 

Want to play "What-if'"? Want to do Rea l Estate Analysis, 
Family Budgeting, Taxes, Company Cash Flow; want to 
sim ulate complex and interrelated processes'/ W O R K S H E ET is  
a powerful language designed for  the purpose of writing 
programs to solve these and all other problems that involve a 
row-column "spreadsheet". Even novice programmers are solv-
ing complicated problems on the first day! 

· 

W O R K S H EET is not a hybrid text editor or a toy. It is a 
complete, self-d ocumenting model-building system. List the 
assumptions that went into your b udget with the S HO W F I L  
program-even the boss w i l l  understand ! 

Change the assumptions, the relationships, or the data, and 
produce a new spreadsheet, neat ly captioned , in  minutes. 

M odel too big to fit on a s ingle page? Format it d ynamical ly­
one page of 1 2  (or  any number) columns,  or  2 pages of 6 
columns, or whatever tells your story best. 

Condi t ional eva luat ion of a variable? Reference to variables in 
d i fferent rows, several columns back? No problem' 

. 

Sample models include portfolio valuation, real estate evalu­
ation, iterative solution of a Diophantine equation, family 
budget, product profit based on exponentially damped growth 
of sales. 

Use it for tough, professional jobs-it's the only C P/ M modeling 
system that ca n handle the m !  

Requires 48 K C P/ M system a nd M icrosoft Basic or North Star 
Basic running under C P/ M with M a tchmaker I I .  

W O R K S H EET Language disk (5" or  8 "  C P/ M )  . . . . $ 1 99.95 
(specify M icrosoft Basic version or NSBasic version) 

80-Page Manual  only . . . . . . . . . . . . . . . . . . . . . . $ 1 9 .95 

The SoHo Group 
1 40 Thompson St., Suite 4-B 

New York, NY 1 0012 
N ote: C P/ M .  Microsoft. and North Star an.: n:gistered trademarks of Digital 
Research. M icrosoft. and North Star Computers. respectively . 
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• Highest possible quaUty 480x512X8 digital video 
Image presently available on the market 

• Input capabllity from 1V camera or other sources 
• Variety of synchronlzatloil choices 
• 2 selectable video A/D conversion circuits 
• Choice of 1, 2. 4, 8, 16 or 32 bits per pixel 
• 32K-byte Image memory on the basic system 
• 32, 64, 128 & 256K byte system caJiacity 
• Ughtpen Input 
• Photographic bigger control Input 
• Software selectable system parameters 
• lntelfaces for TRSBO and other processors 
• Comprehensive line of accessories, monitors and 

support software 

· · SEND FOR FREE CATALOG I D IGITAL GRAPHIC SYSTEMS 
441 California Ave., Palo Alto, CA 94306 415/494-6088 

Send $3.00 for 1 1x14 reprint to: P. 0. Box 801, La Canada, CA 91011 CIRobert Tinney Graphics 1980 
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B·ooks Received 

An Age of Innovation, by 
the Editors of Electronics. 
New York: McGraw-Hill 
Publications Company, 
1981; 22 by 29 em (81/2 by 
11% inches), 267 pages, 
hardcover, ISBN 
0-07-606688-6, $18.50. 

Computers and Educa­
tion, James L Poirot. Man­
chaca TX: Sterling Swift 
Publishing Company, 1980; 
13.5 by 21 em (5% by 8% 
inches), 84 pages, softcover, 
ISBN 0-88408-137-0, $6.95. 

Computer Graphics 
Primer, Mitchell Waite. 
Indianapolis IN : Howard W 
Sams & Company Inc, 1979; 
14 by 22 em (5 1/2 by 8 1/2 
inches), 173 pages, soft­
cover, ISBN 0-672-21650-7, 
$12.95. 

CRT Controller Hand­
book, Gerry Kane. Berkeley 
CA: Osborne/McGraw-Hill, 
1980; 18 by 23.5  em (6% by 
9% inches), 206 pages, soft­
cover, ISBN 0-931988-45-4, 
$6.99. 

Electrical and Electronics 
Drawing, fourth edition, 
Charles J Baer and John R 
Ottaway. New York: Gregg 
Division of the McGraw-Hill 
Book Company, 1980; 16.5 
by 24.5 em (6 1/2 by 9 1/2 
inches), 432 pages, hard­
cover, ISBN 0-07-003010-3, 
$16.25. 

Machine Independent 
Organic Software Tools 
(Mint), M D  Godfrey, H J 
Hermans, D F Hendry, and 
R K Hessenberg. New York: 
Academic Press, 1980; 15 .5  
by  23 em (5 % by 9 inches), 
340 pages, hardcover, ISBN 
0-12-286980-X, $28. 

Microcomputer Primer, 
Mitchell Waite and Michael 
Pardee. Indianapolis IN : 
Howard W Sams & Com­
pany Inc, 1980; 14 by 22 em 
(5% by 8V2 inches),  367 
pages, softcover, ISBN 

0-672-21653-1, $11 .95. 
Microcomputer Systems 

and Apple BASIC, James L 
Poirot .  Manchaca TX: Ster­
ling Swift Publishing Com­
pany, 1980; 13.5 by 21 em 
(5% by 8% inches), 136 
pages, softcover, ISBN 
0-88408-136-2, $9.95.  

Owning Your Home 
Computer, Robert L Perry. 
New York: Everest House 
Publishers, 1980; 18.5 by 
25.5 em (7% by 10 inches), 
200 pages, softcover, ISBN 
0-89696-093-5, $10.95. 

Programming & Inter­
facing the 6502, With 
Experiments, Marvin L De 
Jong. Indianapolis IN : 
Howard W Sams & Com­
pany Inc, 1980; 14 by 22 em 
(5V2 by 8 V2 inches),  407 
pages, softcover, ISBN 
0-672-21651-5, $15. 95.  

Radar & Radio 
Communications IC Hand­
book, Plessey Semiconduc­
tors. Irvine CA: Plessey 
Semiconductors, 1980; 14 by 
22 em (5V2 by 81/2 inches),  
436 pages, softcover ISBN­
none, $4. 

Son of Cheap Video , Don 
Lancaster. Indianapolis IN : 
Howard W Sams & Com­
pany Inc, 1980; 14 by 22 em 
(5V2 by 8 1/2 inches), 220 
pages, softcover, ISBN 
0-672-21723-6, $8. 95. 

Teams in Information 
Systems Development, 
Philip C Semprevivo .  New 
York: Yourdon Press, 1980; 
15.5 by 23 em (6 by 9 
inches), 126 pages, soft­
cover, ISBN 0-917072-20-0, 
$16. 75.  

Using CP/M, Judi N Fer­
nandez and Ruth Ashley . 
Somerset NJ: John Wiley & 
Sons Inc, 1980; 17.5 by 25.5 
em (6% by 10 inches), 236 
pages, softcover, ISBN 
0471-08011-X, $8.95 . • 
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.------ M ARYMAC I N DUSTR I ES, I N c .------.. 

To Place An Order 
From Outside Texas 

1-800-231-3680 �ad1e lhae� Questions & Answers 
& Orders 

Texas 1-713-392-0747 

Store #G-1 89 AUTHORIZED SALES CE NTER 
BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack® dealership in Katy, Texas. W arran­
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 5 11Jo 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 OFFE R ON 
R E Q U E ST 

Federal Express 

Houston Intercontinental Airport 
Delivery 

U.P.S. BLUE 

References from people who have 0 
bought computers from us probably 
in your city 

ED McMANUS 

In stock TRS-80 Model 
II and I l l  

No Tax on Out of Taxas Shipments! 

Save 10o/o 15o/o 
OR MORE 

W E  ALWAYS 
O FF E R  

Ia NO extra charge for Mester Charge 

or Visa 

0 We always pay the freight and 
insurance 

0 Toll free order number 

0 Our capability to go to the giant Tandy 

Computer warehouse 5 hours away, 
in Ft. Worth, Texas, to keep you in 

stock. 

JOE McMANUS 
• Model I l l  [:;.; � In Stock 

\ WATS l.ine in ou r 
Peterborough, New 

BYTE's 
Toll-free 
Subscriber 
W.A.T.S. Line 

( 800) 258-5485 
We thank you and look 
forward to serving you. 

THE BEST OF BOTH WOR LDS- EVEN BETTER 

NORTH STAR BASIC RELEASE 5.2- CP/ M  

MORE MEMORY . . .  BIGGER H I .J::S . . .  ASCII S A  VI:: AND LOAD 

PROGRAM MERGE . . .  COMPATIBLE WITH WORKSHEET 

The "perfect marriage" between C P/ M a nd North Star Basic is 
more blissful than ever! M ATC H M A K E R  I I  works with the 
newly available N o rth Star Basic release 5.2.  This relocatable 
Basic means that you can use all your system's memory! And you 
get files up to 2 Megabytes, two new commands ( ASCSA V and 
A LOAD), true merging of program with interlocking or conflict­
ing line numbers, as well as  all the powerful features of the 
industry standard CP/ M operating system. 
CP/ M gives you dynamic file allocation, automatic file creation 
and extension, a nd automatic reuse of deleted files. What a 
powerful combination with the powerful instruction set of the 
outstanding North Star Basic interpreter, the finest micro­
computer Basic available! 
If you have CP/ M version 2.0 or iater, the installation takes only 
35 keystrokes and about 2 minutes! Don't be "DOS-bound" 
another day-leap into the world of the pros! With Matchmaker, 
i t 's a snap! 
Requires any CP/ M system and the abi lity to read a standard 
North Star diskette 
The M ATCH M A K ER I I .  . . . . . . . . . . . . . . . . . . . . . . . . $ 1 09.95 

(specify 8" or N orth Star CP/ M disk) 
Manual only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $9.95 

North Star Basic 5.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $24.95 
(supplied only on standard North Star disk) 

NEW North Star FACTOR Y  C P/ M 2.2 . . . . . . . . . . .  $229.95 
WOR K S  WITH DD, Q U A D, AND H A R D  D I S K  

A L L  T H R E E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $330.00 

The SoHo Group 
140 Thompson St., Suite 4-B 

New York, NY 10012 
Note: CP/ M a n d  Nonh S t a r  a r c  registered trademarks o f  Digital Research a n d  North 
Star Computers. respectively. 
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Pascai/Z Users Group 

The purpose of the 
Pascai!Z Users Group is to 
spread the application and 
use of the Pascal language. 
The group is offering four 
disks of public-domain soft­
ware applicable to 280 and 
Pascai!Z systems. The flop­
py disks cost $10 each; 
membership in the group is 

not required for purchase .  
The programs are in  source 
code and in a COM file. 
They include tutorials, 
utilities, and various ap­
plications. The group is con­
tinually seeking quality soft­
ware from programmers. A 
bimonthly newsletter is 
available for $6 per year. 
Additional details can be ob­
tained by writing the 
Pascai!Z Users Group, 7962 

Center Pky, Sacramento CA 
95823. 

1-SUG 

This group has been 
organized as a co-op to 
enable Exidy Sorcerer users 
to gain access to a mailing 
list and a user-contributed 
library. The library contains 
programs and other tech-

The DS180 matrix printer provides the total package of 
performance features and reliability required for applica­
tions such as CRT slave copy, remote terminal networks 
and small to mid-range systems. Not a "hobby-grade" 
printer. the DS180 is a real workhorse designed to 
handle your most demanding printer requirements. And 
pricing on the DS180 is hundreds of dollars below 
competitive units. 
High Speed Printing-Bidirectional, logic-seeking 
printing at 1 80 cps offers throughput of over 200 1 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 DS180 for virtually any application. Top 
of form, horizontal and vertical tabs, perforation skip­
over, communications parameters and many other 
features my be programmed and stored from the key­
pad. When your system is powered down, the format is 
retained in memory. The DS1 80 even remembers the 

With so many matrix printers available to�ay, 
il's tough to fin� the right one for your applica­

tion. Some offer the spee� you nee�. others the 
communications flexibility an� still others the 

forms han�ling capability. But no printer offers 
all the rea lures you nee� ... until now. 

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 reconfigure for 
another application, simply load a new format into 
the memory. 
Communications Versatility-The DS180 offers three 
interfaces including RS232, current loop and 8-bit 
parallel. Baud rates from 1 1  0-9600 may be selected. _A 
1 K buffer and X-on, X-off handshaking ensure 
optimum throughput. 
Forms Handling Flexibility-Adjustable tractors accom­
modate forms from 3"-15". The adjustable head can 
print 6-part forms crisply and clearly making the DS180 
ideal for printing multipart invoices and shipping docu­
ments. Forms can be fed from the front or the bottom. 
If you would like more information on how the DS180's 
low-cost total printer package can fill your application. 
give us a call at Datasouth. The DS180 is available for 
30-day delivery from our sales/service distributors 
throughout the U.S. 

data§©M�GD 
computer corporation 

4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523-8500 

294 Febru•ry 1981 © BYTE Publications Inc C i rc l e  206 on i n q u iry card. 

nical information for the 
Sorcerer. l-SUG charges 
neither fees nor membership 
dues. Clubs and individual 
Sorcerer users are encour­
aged to use l-SUG to con­
tact other clubs and attract 
new members. For complete 
details, send a self­
addressed, stamped envelope 
to I-SUG, POB 1542, St 
Catharines, Ontario, L2R 
7]9, Canada. 

Pocket 
Computer 
Newsletter 

The Pocket Computer 
Newsletter reports on the 
latest developments concern­
ing pocket and hand-held 
computers. Published ten 
times a year, the newsletter 
also features programming 
tips, operating time-savers, 
tutorial articles, notes on 
customizing units, program­
ming shortcuts, listings of 
programs, technical informa­
tion, application forums, 
and product reviews. The 
subscription price is $20 in 
the US, $24 in Canada, and 
$30 elsewhere. For informa­
tion, contact The Pocket 
Computer Newsletter, POB 
232, Seymour CT 06483. 

Monroeville 
Apple Users Club 

This club has just recently 
formed. If you would like 
more information, write to 
the Monroeville Apple Users 
Club, attn: Dr G J Harloff, 
579 Carnival Dr, Pittsburgh 
PA 15239. 

The Cursor Group 

The Cursor Group is a 
manufacturer-supported user 
group for the Bally Arcade 
that supports over forty af­
filiated local users groups. 
The Bally Arcade employs 
an enhanced version of Palo 
Alto Tiny BASIC, which in­
cludes analog-to-digital con-



ANALIZA� 
(Let your computer play psychiatrist ! )  
AN ALIZA i s  a prog ram w h i c h  s i m u l ates a 

conversat ion with a psyc h i atr ist .  You are the 
pat ient ,  the com puter becomes the doctor. 

ANALIZA is  based on the famous " E l iza" 
prog ram from M IT some years back, but has 
been greatly enhanced . It provides both enter­
tai n ment as wel l as an i nterest i n g  exam ple of 
Art i f icial lnte l l i  gence. Below is a sam ple: 

Pat ient:  I have fee l i n g s  of paranoia 

Computer: Does it p lease you to have 
fee l i ngs  of paranoi a? 

Pat ient :  N o  it bothers me 

Com puter: Then why have feel i n g s  of 
paranoia? 

ANALIZA is a match for anyone. 
Req u i res: 48K CP/M , CBASIC2 
Cost: $35.00 
CP/M Formats: 8" soft sectored, 5" Northstar, 5" Micropo­

lis Mod II, Vector MZ, Superbrain DD/QD 
Att Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61 820 
(217) 359-21 1 2  
Technical Hot Line: (217) 359-2691 
(answered only when technician Is available) SuperSoft 

First in Software Technology 
CP/M REG ISTERED TRADEMARK DIGITAL RESEARCH 

R21/0 
S-1 00 ROM ,  

RAM & 1/0 
BOARD 

ECT's R21/0 is an S-1 00 Bus 1/0 Board with 3 Serial 
1/0 Ports (UART's) , 1 Parallel 1/0 Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 
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MICROPROCESSOR SUPPORT I.C. 'S 
WE G UARANTEE FACTO R Y  P R I M E  PARTS 

2708 1 KX8 E P R O M  3 Supply 450 n s  $5.50 
27 1 6  2KX8 E P R O M  3 Supply 450 ns $ 1 1 .00 
27 1 6  2KX8 E P R OM 1 Supply 450 ns $1 1 .00 

2732 4KX8 E P R O M 1 Supply 450 ns $35.00 

41 1 6  1 6KX1 D Y N A M I C  3 Supply 200 ns 8/$36.00 

32/$ 1 36.00 

41 1 6  1 6K X 1  D Y N A M I C  3 Supply 300 ns 8/$32.00 

32/$ 1 20.00 

4 1 64 64KX1 D Y N A M I C  1 Supply 250 ns $ 1 30 .00 

41 1 8  1 KX8 STA T I C  250 n s  E X T R A  SPECI A L  

$ 1 6 .00 

2 1 1 4  1 KX4 STAT I C  250 n s  $4.25 8/$32.00 

2 1 1 4 L  1 KX4 STA T I C  2 5 0  n s  $4.50 8/$34.00 

3242 $ 1 1 ,00 8224 $ 2.95 8255 $ 6.50 

8 1 55 1 7.50 8226 3 .95 8259 1 7 .95 

8 1 85 29.95 8228 5.50 8275 32.95 

8202 45.00 8238 5 .50 8279 1 3 .95 

8205 3.95 8243 6.00 8282 6.70 

82 1 2  2.75 8250 1 5 .95 8283 6 .70 

82 1 4  5.25 8251 6.95 8284 5 .85 

82 1 6  2.75 8253 1 2 .95 8755 49.95 

TO O R D E R :  Send HANLEY ENGINEERING 
check , m oney order o r  
charge card C.O . D .  P.O.BOX 2 1 432 
Please incl ude $3.00 

SEATT L E ,  WA 981 1 1  shipping. F or C.O .D . 
allow for shipping and (206) 633-3404 
$2.00 C .O .D .  fee. 

Send for fu l l  catalog i nclud i ng 74X X ,  74LSXX and CMOS I .C .'s . 

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

RM-1 0 
S-1 00 
RACK MOUNT 
CARD CAGE 

ECT's RM-1 0 is a rack mount 1 0  slot Card Cage with 
Power Supply, consisting of an ECT-1 00 rack mount 
Card Cage ( 1 9"W x 1 2.25"H x 8"0) , the MB-1 0 Mother 
Board (with ground plane and termination) all 1 0  
connectors and guides and the PS- 1 5A Power Supply 
( 1 5A @ 8V, 1 .5A @ ± 1 6V).  $295_00 

Specializing in Quality Mit 
Tu Industrial • Educational • Sr ELT ELECiiiONiC"CONiiiiil. nCHNULoGY·�:1) · 686-8080 · 

763 Ramsey Ave., Hillside, NJ 07205 
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version, a three-voice music 
synthesizer, 156 by 128 
resolution with up to 256 
colors, and user-accessible 
graphics. Commands and 
routines not included in the 
documentation are published 
in the group's newsletter, 
The Cursor. Other manuals 
are being published. Contact 
The Cursor Group, POB 
266, North Hollywood CA 
91603. 

SD User Exchange 

SD User Exchange is a 
dealer group designed to 
meet the needs of the SD 
dealer. The group's goal is 
to provide an avenue for the 
exchange of software pro­
grams, technical knowledge, 
marketing tools, and ideas 
among SD dealers. This 
group was recently formed, 
so if you would like to 
become a part of this grow­
ing pool of SD resources, 
contact SD Systems, 3401 W 
Kingsley Rd, Garland TX 
75041, or call Bob Sherman, 

Director of Marketing, at 
(214) 271-4667. 

Newsletter for 
Home 
Computer Users 

Home Computers is a 
brand-new newsletter for 
hobbyists, investors, and the 
small-business person. The 
publication is written for 
horne computer users who 
use their machines for taking 
inventory of collections or 
products, investment 
analysis, bookkeeping, and 
educational and recreational 
game playing. Home Com­
puters contains equipment 
reviews, programming 
methods, a forum for input 
standards, coding for 
specific functions, and a 
primer for beginning pro­
grammers. Subscription in­
formation can be obtained 
by sending a self-addressed, 
stamped envelope to Home 

. Computers, POB 616, 
Silverton OR 97381 . 

SuperLetterl 

SuperLetter is for Super­
Brain users. Subscribers will 
be able to keep pace with 
the latest technical news, 
operating tips, accessory 
ideas, and software designs 
for Intertec's machine. 
Regular monthly features in­
clude a technical corner, a 
question-and-answer forum, 
the latest-breaking news 
from the factory, guest in­
terviews, and the SuperClas­
sifieds. SuperLetter inquiries 
can be addressed to Abrams 
Creative Services, 369 S 
Crescent Dr, Beverly Hills 
CA 90212, (213) 277-1588. 

PET Users Group 

At 7:30 PM on the second 
Tuesday of the month, you 
can find the NW PET Users 
Group meeting in the 
University of Washington's 
Academic Computer Center, 
3737 Brooklyn, in Seattle, 
Washington. This group is 

dedicated to the use of 
PET ICBM microcomputers. 
The NW PET Users Group 
publishes a newsletter on a 
serniregular basis and it oc­
casionally charges member­
ship dues. Contact Richard 
Ball, 2565 Dexter N # 203, 
Seattle WA 98109, (206) 
284-9417, for complete in­
formation. 

Club In Venezuela 

Civil Engineering students 
and professors at the 
University of Carabobo, 
Valencia, Venezuela, have 
formed a computer club. 
The Club de Cornputaci6n 
Larnpas de Carabobo meets 
on the first and second 
Tuesdays of each month. 
The primary interest is in 
the application of microcom­
puters to civil engineering 
practice and teaching, in­
cluding basic sciences as well 
as administrative and 
technical aspects. Write to 
the club at Apartado 716, 
Valencia, Venezuela, 
2001A. •  

WHY BUY 3 COMPUTER SYSTEMS 
When You Can Share Time On 1 ? 

DIGIAC ji&UJ.U.tJalJidl 
CT·BO 

Multi Workstation System 
DIGIAC MAPS® SYSTEM FEATURES 

• Three business programs can run concurrently - that's three times the 
overall system productivity! 

• Time share word processing, accoi,Jnting, order processing, inventory, 
forms processing, billing and more! 

• Three workstations can share data base - that means preparations can 
be done by several operators concurrently! 

• All workstations can share common peripherals. 
• Uses DIGIAC MAPS - 80 operating .system. (Digital Research MP/M) 
• High level language procesors including, Fortran - Basic- Pascal- Cobol. 
• Complete turn-key system for ease of operation and learning. 
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For Additional Information 
Contact: 

MAPS 
Commercial Products 
Division Of: 
DIGIAC CORPORATION 
1 75 Engineers Road 
Smithtown, New York 
1 1 787 
Phone (51 6) 273-8600 

Circle 2 1 0  on i n q u i ry card. 
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Save on Calculators 
Olympic Sales is an Hr' franchised dealer. Call us for the best deal. 

HP-41C Scientific 
Card Reader for 41C 
Printer for HP-41C 
Optical WAND for 41C 
Memory Module for 41C 
HP-34C Scientific 
HP-3BC Business 
HP-33C Scientific 
HP-37E Bus. Prog 
HP-32E Adv. Scientific 
HP-67 Scientific prog 
HP-97 Scient prog printing 

189.95 
169.95 
289.95 
109.95 
27.95 

1 1 9.95 
1 1 9.95 

78.95 
63.95 
49.95 

299.95 
579.95 

"C" stands lor continuous memory. 
We carry an enormous stock of HP 
goods and HP accessories at  all 
times. 

rj/jj'l HEWLETT �eJIII PACKARD 

HP-85 COMPUTER 

We have the lowest prices on 
HP  in America and else­
where. Do not waste money 
-buy from us and save. 
HP-8&--Graphic Plotters­
lener quality printers-16K 
Memory modules-Software, 
etc. {coming soon: 8 models 
of Disk Drives for HP-85) 
HP-85 ROM. 

Immediate delivery on all HP products in most of the cases. 
One year guarantee by HP on all calcs, 90 days on computers. All units complete. 

TEXAS INSTRUMENTS 4P 
Tl-55 35.95 
Tl-50 35.95 
Tl-30 17.95 
Tl-35 22.95 
Tl-59 199.95 
Tl-58C 89.95 
Tl·57 49.95 
Printer 
lor 59/58C 149.95 

Tl-58/59 libraries 32.95 
Tl-5040 printer 79.95 
Tl-5015 printer 62.95 
Tl-5100 39.95 
Tl-5213 comrcal prntr Call us 
Tl-5215 comrcal prntr Call us 
Tl-5217 comrcal prntr Call us 
Tl-5219 comrcal prntr Call us 

Speak and Spell 
Speak and Read 
Speak and Math 
Language Tutor 
language Teacher 
Bus. Analyst II 
Business Card 
Investment Analyst 
New TI 1040A 

58.95 
74.95 
67.95 

129.95 
79.95 
43.95 
39.95 
48.95 
16.95 i 

Computers at unbeatable prices "fp 
·APPLE II Computer �� Apple'll ���A

C
S
o�p

S
u�:������ ����puler 

469.95 
Peripherals, accessories, sohware personal c.omput.er' 12" Color Monitor 389.95 
for immediat� delivery and the A lowest prices. Call us. We carry a ATAAI 800 16K Computer 759.95 
huge inventory of Apple Products Manel lntellivsn TV game 2609 229.95 
16K-32K-48K. Disk Drives. Monitors. Mane I Race Hrse Anlysr Comput 99.95 
Graphic Tablets, Pascal, Fortran, Sony Walkmn/Sndbout Stero plyer 169.95 
DOS. 3.3 Silentype printers and on - Sony TCS 300 Walkmn records/plays 189.95 
and on. Craig transltor doubl capac MIOOSE 1 1 9.95 
We are now taking orders for Apple 111 Systems. First come, BSA X 10 Timer 59.95--Contrllr comnd 33.95 
first served. Call us aboul Apple Ill. 

Sharp • S.C.M. • Royal · Victor · Canon • Casio • Pearl corder • Sony • RCA and more. 

Prices are f.o.b. lA. Add S4.95for shipping handheld calcs in USA. CA residents add s•t. sales tax. 
Wewillbeatany adver1isedpriceifthe competition hasthe goods on hand. Goods subjectto availability. 

'''"" "' "' ''''""loglo wrlllog. C•II Mood•y<h'" S'Mdoy, 7AM 106PM. �-� 
OutSide CA. toll free 800-421-8045 · · ' 

, In CA, Call below 1/'s 

OL'lm PIC SALtS C"OmPAO'l. IOC. 
216 South Oxford Avenue • P.O Box 74545 • Los Angeles, CA 90004 

(2131 381·3911 or (2131 381·1202 • Telex 67-3417 

Turn your electric typewriter into a low �ost, high 

quality hard copy printer. 1 Year Warranty 

Dynatyper-the patented' RD I-1 / 0  Pak is fast becoming the industry 
standard for typewriter output. Why? Because: 

1. It  takes 2 min utes to in itially install and 5 seconds to remove or 
replace. 

2. You do not have to modify your typewriter. All factory warranties 
and maintenance agreements on your typewriter will be honored. 

3. You can use it with a// powered carriage return typewriters that 
have U.S. keyboard. Our Model I works with all non Selectrics and 
our Model II works with Selectrics. Conversion between models 
takes 2 min utes and the kit  (26 plungers) is available for a nom inal 
charge. 

4. You don't have to lug around a bulky printer when you travel. If 
there is a typewriter at you r  destination, you can install the l ight 
(3 1bs.) l / 0  Pak in just 2 minutes. 

5. Same interface for TRS-80, Apple and G P I B .  Centronics and Pet 
compatible interfaces are available in  third quarter 1 980. Electric 
pencil available. 

6. Delivery: Stock to two weeks. Price: $499. for the complete system, 
FOB Rochester, Domestic. 

Over 1 000 in operation today. V I S A  and MasterCard accepted. 
Call Ken Yani cky at 71 6-244-7804, o r  write: "Dept. B". 

"Potent Pending ROCHESTER DATA 
3000 Winton Road South, Rochester, New York 1 4623 incorporated 

From Ballet on- Broadway 
· to Bi l l iards in  Dal las . . .  

people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 

S-100 CONTROLLER BOARD 

S-1 00 REAL T I M E  CLOCK BOARD 

ENCASED -CONTROLLER 
(TRS-80, Apple I I etc . )  

ENCASED CONTROLLER & REAL 
T IME CLOCK (TRS-80, Apple II eic) 

APPLE II CLOCK BOARD 

Send check SciTronics Inc.  

$159. 
$159. 
$184. 

$269. 
$1 29 .  

or money 

order lo: 
523 S. Clewell St. , P.O. Box 5344 
Bethlehem, PA 1 80 1 5  
(21 5) 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. 

Circle 21 1  on inquiry 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: 
121 Controls 256 BSR remote switches-not just  1 6  

121 H ardware d riven-requires min imum software 

121 No u ltrasonic l i nk-prevents erratic operation 

121 N o  BSR command modu le  necessary 

Real Time Clock gives Remote Controller an added dimension! 
Real Time C locks are now avai lable to make your remote control ler even more 
powerfu l .  The RTC feature al lows for energy consumption sched u l i n g ,  event 
sc hed u l i n g  and much more . Your imagi nation is your only l imitation when it comes 
to the ways which this RC/RTC com bi nation can be used . 

Real Time Clocks feature: 
121 Lithium battery back-up 

121 Crystal controlled accuracy ( .002%)  
121 Clock generates interrupts (seconds, minutes, hours) t o r  foreground/background operation 
121 Complete software in  BASIC to Set and Read clock 
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February 1 98 1  
Tpke, Burlington MA. The 
Greater Boston Area Chap­
ter of the ACM (Association 
for Computing Machinery) 
is sponsoring a series of lec­
tures ranging from ·:cryp­
tography and Computer 
Security" and "Software 
Tools" to 'The Future of 
Data Base Systems" and 
"Computer Simulation ." For 
a schedule of times and lec­
ture fees, contact the 
Greater Boston Chapter of 
the ACM, POB 465, Lex­
ington MA 02173. 

center. The courses offered 
cover hardware and soft­
ware topics, along with 
management and theory 
studies. 

Feb wary-May 
Courses from ICS, various 
cities throughout the US. 
ICS (Integrated Computer 
Systems) is presenting a 
series of intensive 3- and 
4-day courses on computer­
ized robots; interactive com­
puter graphics; program­
ming in Ada; structured 
design and programming; 
microprocessor software, 
hardware, and interfacing; 
computer network design 
and protocols; and many 
other topics. Contact ICS, 
3304 Pico Blvd, POB 5339, 
Santa Monica CA 90405, 
(800) 421-8166; in California 
(800) 352-8251 . 

February-]u11e 
The Hartford Graduate 
Center, Winter-Spring 
Courses, The Hartford 
Graduate Center, 275 Wind­
sor St, Hartford CT 06120. 
A listing of courses from the 
Hartford Graduate Center is 
available by calling (203) 
549-3600, ext 252, or by 
writing Don Florek at the 

Febn1ary 9-10 

Applying Single-Chip 
Microcomputers, Hyatt 
Regency Cambridge, Cam­
bridge MA. This seminar is 
designed to help anyone 
with a basic working 
knowledge of computer 
hardware . It  is being spon­
sored by Electronics . The 
fee is $445 . Contact Barbara 
Bancroft, c/o McGraw-Hill 
Seminar Center, 305 
Madison Ave, Rm 3112, 
New York NY 10017, (212) 
687-Q243. 

Febnwry 9-13 
Febnwry-May 

Greater Boston Area ACM 
Lectures, the Mitre Corpora­
tion, Bldg J, Middlesex 

Reliability Engineering, 
Testing and Maintainability 
Engineering, University of 
California, Los Angeles CA. 

I ntroducing 

TI-l � 
13 E rll:: 1-1m a fl<�·ml WORD 

PROCESSING 
SYSTEM · 

T H E  B E N C H M A R K  software s y s t e m  s e t s  n e w  standards in word processing . F trst. i t  
c a n  be d e l i vered to run o n  the C P / M <!'' or the N orth Star D O S .  so t h e re may be no need 

to b u y  a s pec tal  o p e ra tt n g  system.  Second.  i t  ha s  al l  the features of s y s t e m s  cost ing 
t h o u s a n d s  of d o l l a rs more. T h i rd .  the pr ice i s  as low a s ,  or lower than.  m o s t  word 

processing s y s t e m s. 

Anyone c a n  l e a r n  to run a n d  u s e  T H E  B E N C H M A R K  in one d a y  of s·e l f  tra i ni ng . 

Co mp l e t e l y self-prompting in E n g l i s h . T H E  B E N C H M A R K  i s a ful l  c a p a b i l i t y  word 

processor. has been thoroughly tested in a n  office environment and proved to meet the 

needs of  the most sophisticated u s e r. 

• Multi-operating system 

• Changes terminal drivers 

• Customized to utilize al l  the 

features of terminal & printer 

ONLv $49 9  

• Overtype - erases, corrects 

• Variable, electronic decimal tab 

• Screen menus simplify operation 

• B lock move and get 

plus tax 
where applicable 

T H E  B E N C H M A R K  is d t s tr ibuted by R & B  C o m p u t e r  S y s t e m s .  Dealer i n q uir ies are 
i nvi ted . A n  Computer c:''{) Systems'· 

1 954 E. University Tempe, Arizona 85281 

1 -B00-528-7385 AZ-602-968-71 01 

THE B ENCH MARK is a trademark of Metasoft Corporation CP/ M I S  a reg1stered trademark of 01Q1tal Research 
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This course is geared for 
engineers specializing in 
reliability, product assur­
ance, logistics, quality 
assurance, and product 
design, and is designed for 
those who design and 
predict the reliability of 
components, equipment, 
and systems. The course fee 
is $750. Contact Continuing 
Education in Engineering 
and Mathematics, UCLA Ex­
tension, 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 Sushi! Dasgupta, 
Professor and Head, Elec­
trical Engineering Depart­
ment, Jadavpur University, 
40B, Southern Ave, 
Calcutta-700029, India. 

February 1 7-18 
Integrating Word Processing 
and Electronic Data Process­
ing: Technology, Architec­
ture, Planning, The Harvard 
Club, New York NY. The 
topics of this seminar will be 
the study of word process­
ing today and its future, the 
evaluation and selectiqn of 
systems, electronic mail and 
communications, and the 
automated office. For fur­
ther 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 
Civ.ic Center, Capitol Ave 
and Bagby St, Houston TX. 
Data-processing managers, 
systems analysts, program­
mers, educators, hobbyists, 



Circle 216 on Inqu iry card. 

TO L L  F REE O R D E R I N G 

NORTHSTAR 
HRZ 1·32K-D 
HRZ 2·32K-D . 
HRZ 2·32K·O . 
HARD DISC SYSTEM . 

DYNABYTE 
DB 8/1 48K 
DB 8/2 48K . 
DB 8/4 . 
32M PHOENIX . 

TERMINALS 
TELEVIDEO 9 1 2C . . .  
TELEVIDEO 920C . 
SOROC 10-120 . 

PRINTERS 

. $1 990 
2295 
2690 
3935 

. . . .  $2395 
3900 
3030 

. . .  1 1 800 

698 
748 
695 

NEG 5510 (w TRACTORS) . 2575 
N EC 5520 (w TRACTORS) . 2900 
Tl-820 . 1640 
Tl-810 . 1495 
ANADEX DP-9500 . 1345 
CENTRONICS 737 . 850 
EPSON TX80 . . CALL 

MORROW 
DISCUS 2D 2 DRIVE . 1 550 
DISCUS 2 + 2 1 DRIVE . 1 265 
DISCUS M26 HARD DISC . 3990 
SOLID STATE MUSIC 
CB2 Z80CPU . .  
V B 1 C V I DEO . 
SB1 SYNTHESIZER . 

KIT Asm 
200 265 
140 190 
195 270 

MEASUREMENT SYSTEMS 
MEMORY 
DM3200 32K 4 M Hz 480 
DM6400 64K 4MHz . 595 
DM B6400 64K 4 M Hz 

BNK SEL. . 745 

SOFTWARE-DISCS 
NORTHSTAR SOFTWARE . CALL 
WORDSTA R .  350 
DATASTAR . . 250 
MAG I C WA N D . 290 
GRAHAM-DORIAN . . . . . . .  CALL 
STRUCTURED SYSTEMS . .  CALL 
5" DISCS . . . . . . . . . . . . . . . . . .  27 
8" DISCS . . . .  35 

W E  W I L L  TRY TO BEAT ANY ADVERTISED PRICE 

Automated Eq u i p m e nt I n c .  
1 8430 Ward 

Fo u n ta i n Va l l ey ,  CA 92708 (71 4) 963-1 41 4 (800) 854-7635 

BASIC A+ 

C i rcle 21 7 on inquiry card. 

• 
FROM THE AUTHORS OF ATARJ® BASIC 

BASIC A+ for the ATARI BOO<® 
BASIC A+ will rate an A+ from any Atari user! Upward 
compatible with Atari Basic. it adds statements and 
features that enhance the Atari BOO's real power. flexi­
bility, and ease of use: Superior 1/0 features for busi­
ness and other applications. Additional file manipula­
tion commands. Significant help in program develop­
ment and debug . Structured programming aids. And 
MORE! A partial l ist of the enhancements of BASIC A+ 
includes: 

PRINT USING (for business, sophisticated) 
RPUT/ RGET ( record 1/0) S ET TAB 
BPUT/BGET ( binary 1/0) INPUT" . . .  " OIR 
ERASE PROTECT RENAME TRACE 
WHILE . . .  ENOWHILE IF . . .  ELSE . . .  ENO IF  
MEANINGFUL ERROR MESSAGES 

BASIC A+ requires a disk and 32K bytes of RAM . Since 
no cartridge is used. BASIC A+ will take advantage of 
all the RAM ( 48K bytes) in a maximum Atari 800 system 
(recommended). 

CPfA<® for the ATARI 800 
Simple. Flexible. Powerfu l .  Compatible. A command 
driven DOS Control Program that allows user-written 
commands, ease of interface, and total compatibility 
with all devices and features of the Atari DOS and file 
system. Using less room than a menu-driven DOS, 
CP/A allows utilities to be dynamically accessed from 
disk as needed. 

CP/A and BASIC A+ are trademarks of Shepardson 
Microsystems, Inc. APPLE and APPLE I I  are 

regislered lrademarks of Apple Compuler, Inc. ATARI 
and ATARI BOO are registered lrademarks of Alari. lnc. 

Circle 21 8 on Inquiry card. 

Powerful Utilities INCLUDED with CPfA<® 
All the following utilities are included in the price of 
CP/A, but you can easily add your own for even more 
flexibility and power. 

EDITOR/ASSEMBLER/ DEBUG 
EASMO is a simple but complete ali-in-one assembly 
language development package for the 6502 micro­
processor. The editor provides global functions such as 
F IND and REPLACE (with optional query!) and can be 
used to edit BASIC A+ programs. The assembler sup­
ports standard 6502 mnemonics; can include multiple 
files i n  a single assembly; outputs the listing to printer, 
screen, or disk; produces readable error messages and 
a flagged symbol table; places the object code in mem­
ory or to a disk file. The object code produced is 
compatible with Atari DOS or Apple DOS (BLOAD) as 
appropriate. The debug capabilities inc lude STEP, 
TRACE. mini-assembler, disassembler, and more. 

DUPDSK and FORMAT 
Allows creation of master disks, slave disks, and 
sector-by-sector copies of any CP/A disk. 

COPY 
Single file copy utility. Destination can be disk. screen. 
printer, or  any device. 

PARTIAL SOURCE CODE 
For system equates and some system drivers. Cus­
tomize your system. 

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

Cupertino, CA 95014 
(408) 257-9900 

-
I WS4J 

Checks. M.O. 

BASIC A +  for the APPLE II® 
All the features· of our Atari BASIC A+ ! Includes the 
advanced commands and programming aids that make 
Atari Basic flexible, easy-to-use. and powerfu l :  

DECIMAL ARITHMETIC (10 digits to  the penny) 
SYNTAX CHECK ON PROGRAM ENTRY 
LONG VARIABLE NAMES ( a l l  chars. used) 
STRINGS UP TO 32K BYTES IN LENGTH 
SEMI-COMPILED CODE (no penalty for those 
long names) 

BASIC A+ requires and takes advantage of all the fea­
tures and power of CP/A. 
·some Atari hardware relaled leaiUres cannot be supported on 
the Apple I I .  

CP/A<® for the APPLE II® 
A DOS with a DOCUMENTED assembly language inter· 
face' Simple. Elegant. Upward compatible with the file 
systems of Apple's DOS 3.2 and 3.3 but with flexibility 
not available until now. Add your own commands. Add 
your own device drivers. Easy FAST random access 
from assembly language or BASIC A+ . Requi res 48K 
RAM and one disk drive. 

ORDER TODAY! 
All software is licensed for s ingle system use only . 
PLEASE SEE YOUR DEALER FIRST. If he cannot supply 
you. order ing info is below. DEALER AND DIS­
TRIBUTOR INQUIRIES INVITED. 

CP/A 
BASIC A+ . 
CP/A & BASIC A +  

Atari 
. . .  $ 80 

. .  $ 80 
. . . . . . . . . .  $ 1 50 

Apple 
s 80 
N!A 

$ 1 50 
Add $5 per package shipping in U. S. 6% lax in CA. 

BYTE February 1981 299 



Event Queue-------------------------

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 P A 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 24-25 
The Ninth Annual Midwest 
Digital Equipment Exhibit 
and Seminar, Thunderbird 
Motel, Minneapolis MN. 
More than sixty manufac­
turers of computer ter­
minals, data-communication 
equipment, peripherals, and 
test instruments will be 
displaying their products. 
Over 1500 users and 
manufacturers are expected 
to attend. Registration at the 
entrance area is required, 
but there is no charge to at­
tend exhibits or seminars . 
Contact Kim Shobe, c/o 

. Loonam Associates Inc, 7720 
Bush Lake Rd, Minneapolis 
MN 55435, (612) 831-1616. 

Februa1·y 26-27 
Louisiana Computer Exposi­
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 1 98 1  

March-November 

Advanced Data Processing 
Workshops, Deltak Inc, 
various cities throughout the 
US and Canada. These 
5-day workshops are aimed 
at data-processing training 
managers responsible for the 
management and administra­
tion of data-processing train­
ing and involved in plan­
ning, monitoring, 
evaluating, and reporting to 
upper management on the 
status of the training . For a 
schedule of dates and loca­
tions, contact Deltak Inc, 
1220 Kensington Rd, Oak 
Brook IL 60521, (312) 
920-0700. 

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, MIS 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 1 7-20 
The Fourteenth Annual 
Simulation Symposium, 
Tampa FL. Papers describing 
digital discrete simulation 
and other techniques will be 
read. This symposium is a 

THUNDERCLOCK PLUS™ PUT TIME AND REMOTE 
CONTROL IN YOUR APPLE II 

The THUNDERCLOCK PLUS is two peripheral systems on one card for your APPLE II OR II PLUS. An accurate, reliable, 
real-time clock/calendar and an interface for the popular BSR X- 10 Home Control System. 

The THUNDERCLOCK clock/ calendar makes accurate time and date available to your programs: month, date, day-of-week, 
hour, minute, and second, in any of four software selectable formats. On-board batteries keep your THUNDERCLOCK 
running when your APPLE II is turned off • for up to four years before battery replacement. 
On-card 1K firmware makes reading or setting the time easy from APPLESOFI or INTEGER 
BASIC, PASCAL, or assembly language programs. And it provides software selectable 
interrupts at any of three rates: 64, 256, or 2048 interrupts/second. 

THE PLUS 
Add THUNDERWARE'S X- 1 0  ULTRASONIC INTERFACE OPTION to your 
THUNDERCLOCK and your programs can send all 22 BSR X-1 0  commands so you can 
remotely control lights and appliances. A full 1 28 dim/bright levels. And a powerful disk 
software package! The THUNDERW ARE SCHEDULER software lets you create schedules to 
control lights, appliances, security systems, or almost any other electrical device. The software 
includes: SCUTIL- the SCHEDULER utility that lets you make or change a schedule, and SCHED· executes your schedules in 
real-time using the THUNDERCLOCK. SCHED runs in the 'background' so you can run other programs in the •foreground'. 

The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. Supported by intelligent, easy to use firmware, a powerful 
software package, and good documentation! 

Available through your dealer. 

BSR X-10 ;, a trademark of BSR (USA) LTD. 
APPLE II ;, a trademark of APPLE COMPUTER, INC 
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Suggested retail prices: 
THUNDERCLOCK PLUS ................... $139 
Clock/ calendar card with batteries and 
user's manual 

X- 10 INTERFACE OPTION ...•............. $49 
BSR X- 10 Ultrasonic interface, disk with 
SCHEDULER SOFTWARE & demos, and 
user's manual 

PASCAL SOFTWARE ..................... ....... $29 
Disk with PASCAL interface for clock and 
X-1 0  interface, and user's guide 

MANUALS ONLY, each ........................ . .  $5 
California residents add 6% sales tax 

If your dealer doesn't carry the 
THUNDERCLOCK PLUS: 

ORDER TOLL FREE (VlSA/MC) CALL: 
800-227·6204 EXT 307 (Outside California) 
800-632·2 1 3 1  EXT 307 (California Only) 

OR WRITE TO: 

THUNDERWARE INCORPORATED 
P.O. Box 13322, Oakland, CA 94661 

C i rcle 2 1 5  on i nq u i ry card. 



Circle 220 on inquiry card. 

Selectric® Interface System 
EASILY interfa ced to any I B M  Selectric I ,  

I I ,  or I I I .  
STOP spinning your wheels. Letter qual­

i ty at an affordable p ri ce. 

C ONNECTS via Parallel or RS-232, a c­
commodates varied handshaking. 

0 NL Y $575 to $599. Dealer inquiries in­
vited. 

NEW design provides added features. 

[I 
ESCON Products, Inc. 

12919 Alcosta Blvd. 
San Ramon, Ca., 94583 

(415) 820-1256 

Circle 221 on inquiry card. 

AOS On 
A NOVA® 4/X? 
Wi ld Hare's 

MTSS Provides NOVA® Users 
With Multi-User Capabil ities 

DG users now hove a choice when upgrading to a mul­
ti-user environment. Previously. the only way to support a 
true multi-user environment was to upgrade to AOS. but 
not anymore. 

MTSS provides all of the standard RDOS features for up 
to 16 users simultaneously and each user is totally in­
dependent. Users may edit. compile and execute pro­
grams written in FORTRAN IV. FORTRAN V, ALGOL. BASIC, 
MACS. etc. 

This means no software rewriting is necessary. No new 
operating system need be instoJied. 

More i mportantly, MTSS supports all NOVA " 's as well 
as ECLIPSE · 's so no expensive hardware upgrade is 
required. 

Now Data General Users 
Have A Choice!  

E C H O  S E R I E STM SP££CH S YNTH£SIZ£RS 
COMPUTCRS AR£ SP£A KING OUT !  

N ow you can add i nte l l i g i b l e  s peech t o  you r  com p uter 
w i t h ou t  u s i n g  vast amou nts  of memory !  The ECHO 1 [™ 
speech synthesizer for  t h e  A p p l e *  i s  the f i rst of a 
series of synthes izers based on t h e  same tec h n o logy 
that m ade the S peak & S p el l * *  a s u ccess. 

The i n i t ia l  operat i ng system a l l ows the c reat ion ' of 
you r  own vocabu lary w i t h  p h o n emes (word sounds) 
w h i l e  u s i n g  very l i t t le  RAM m e m o ry (app rox. 800 bytes 
+ 20 bytes/word). E n h a n ced o perat i ng systems and 
vocabu lary ROMs w i l l  be offered as t hey becom e  
ava i l able .  

The ECHO ] [™ comes c o m p lete with s peaker, i nstruc­
t i o n  m a n u a l ,  a n d  a d is k  contai n i n g  a s peech ed i tor, 
samp l e  p ro g rams,  a rid a sam p l e  vocabu lary. Sug­
gested l ist  pr ice  i s  $225. 

See you r  dealer or contact :  t�£cl STREET ELECTRONICS 
� CORPORATI ON 

3 1 5 2  E .  L a  P a l m a  Ave . , S u i t e  C 

A n a h e i m , C A  92806 ( 7 1 4 )  6 3 2 - 9 9 5 0  

* Tra d e m a r k  of  A p p l e  C o m p u t e r  * * T r a d e m a r k  of  Texa s I n s t r u m e n ts 
Circle 219 o n  inquiry card. 



Event Queue-------------------------

forum for the exchange of 
ideas and techniques in com­
puter simulation. Contact 
Annual Simulation Sym­
posium, POB 22621, Tampa 
FL 33622. 
Marc/1 20 

Digital Computer Associa­
tion Annual Meeting, 
Pacifica Hotel, 6161 Cen­
tinela Blvd, Culver City CA. 
Cocktails, dinner, and the 
annual meeting are the 
features of this gathering. 
For more information, con­
tact Mary Rich, 731 
Bayonne St, El Segundo CA 
90245. 

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 exhibi­
tion of office equipment. 
Contact Office Automation 
Conference, POB 9659, Ar-

lington VA 22209, (703) 
558-3617. 
March 24-26 

The Southwest Semiconduc­
tor Exposition, Phoenix 
Civic Plaza Convention 
Center, Phoenix AZ . More 
than 140 equipment and 
materials makers will exhibit 
semiconductor, hybrid, and 
printed-circuit board pro­
duction, processing, and test 
equipment .  Contact 
Cartlidge & Associates Inc, 
491 Macara Ave, Suite 1014, 
Sunnyvale CA 94086, (408) 
245-6870. 
March 31-April 2 

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, 
printing equipment, and 
other office supplies, will be 
featured. A program of 

ENERGY SOFTWARE 
for engineers, designers, bu i lders, etc. 

PASSIVE SOLAR DESIGN: direct gain, sunspaces, tram be & water walls 

PASCOE 1 :  Los Alamos SSF correlation model 
with economics computerized, . , . , . $295 

EXFIND/LPMTZ: Hourly simulation models for assessing 
building energy load dynamics and 
economics of passive design . . $395/695 

OVERHANG: A 2-dimensional overhang shading 
design program $195 

CONSERVATION DESIGN: assess energy from a component or system level 

BILL: 

INSULATE: 

Correlation of a buildings energy bills and 
weather for conservation assessment . . .  

Building surface insulation optimization 
and economics package . . . . . . . . . .  . 

$295 

$195 

Programs available: TRS-80, APPLE II, CPM (CBASIC2, MICROSOFT), 
NORTHSTAR, ALPHA MICRO. 

Orders: Prepaid/C.O.D. - 20% discount on 2 or more packages 

LON DE • PAR K E R  • M I CH E LS 
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7438 FORSYTH, SUITE 202 
ST. LOUIS, MO. 63106 
{3141 725·5501 

C i rc l e  222 on inqu iry card. 

business seminars is also 
scheduled. Contact Ray G 
Nemo, 5679 Creek Rd; Cin­
cinnati OH 45242, (513) 
531-5959. 

April 1 98 1  

April 1-3 

Assuring Quality in Elec­
tronic Data Processing Ap­
plications, McCormick Inn 
Hotel, Chicago IL. The ob­
jective of this conference is 
to explain the methods, 
tools, and techniques that 
are valuable in improving 
the quality of computerized 
applications. Tutorials will 
cover the areas of quality 
assurance; managing struc­
tured design; and designing, 
implementing, and enforcing 
application standards. Con­
tact DPMA Quality Assur­
ance Conference, 12611 
Davan Dr, Silver Spring 
MD 20904, (301) 622-0066. 
April 3-5 

The Sixth West Coast Com­
puter Faire, Civic 
Auditorium, San Francisco 
CA. The Faire, a major 
personal-computing event, 
has continually attracted 
larger and larger numbers of 
exhibitors and attendees. A 
full program of talks plus a 
large display of hardware 
and software are featured . 
For more information, con­
tact Computer Faire, 333 
Swett Rd, Woodside CA 
94062, (415) 851-7075 . 
April 7-8 
Top Secrets '81, Pointe 
Resort, Phoenix AZ. 
Honeywell's annual com­
puter security and privacy 
conference. Many author­
ities in the field of data 
security will discuss the 
business and legal impact of 
the latest incidents in com­
puter crime and abuse. The 
conference fee is $500. Con­
tact the Security Symposium 
Registrar, Honeywell Infor­
mation Systems, MIS 
T-99-4, POB 6000, Phoenix 
AZ 85005, (800) 528-5343. 
April 7-9 
Computerized Office Equip­
ment Expo, O'Hare Exposi-

tion Center, Rosemont IL. 
Over 200 exhibitors will be 
featuring their office equip­
ment at this show. Execu­
tives and administrators 
from wholesale, retail, com­
mercial, financial, and in­
dustrial establishments are 
invited, along with the 
general public. Contact In­
dustrial & Scientific Con­
ference Management Inc, 
222 W Adams St,  Chicago 
IL 60606, (312) 263-4866 . 
April 7-9 
Electro/81, New York 
Coliseum and Sheraton Cen­
tre Hotel, New York NY. 
Electro/81 will feature com­
puters and computer-related 
equipment, plus seminars on 
components, devices, and 
materials; computer com­
munications; memories; of­
fice automation; speech; and 
more . Contact Electronic 
Conventions Inc, 999 N 
Sepulveda Blvd, Suite 410, 
El Segundo CA 90245, (213) 
772-2965. 
April 13-16 

The Fifteenth Annual 
Symposium on Minicom­
puters and Microcomputers, 
MIMI '81, Sheraton Hotel, 
Mexico City, Mexico. This 
symposium covers hard­
ware, software, distributed 
processor architecture, com­
puter networks, telecom­
munications, real-time ap­
plications, education, and 
more. Contact Ing. Jorge 
Gil, Academic Secretary, 
MIMI Symposium, IIMAS­
UNAM, Apartado Postal 
20-726, Mexico 20 D F, 
Mexico. 

April 26-30 

Saudibusiness '81, Riyadh, 
Saudi Arabia . This show has 
been designed for the fast­
growing Saudi Arabian 
business community. 
Pavilions by the United 
States, the United Kingdom, 
West Germany, France, 
Italy, and approximately fif­
teen other .countries will be 
featured. For more informa­
tion; contact Donald Ryan, 
Project Manager, Rm 3200, 
US Department of Com­
merce, Washington DC 
20230, (202) 377-4652 . •  



Circle 224 on Inquiry card. 

GO FOR IT ! 
FOR PRICE, OUALITY & RELIA BILITY 
ADDS REGENT 25 . . . . . . . . . . . . . . . . . . . $ 925.00 
ANA COM Pri nter (Ser./ Par.) 1 50CPS . . . . 1 095.00 
ANADEX Printer DP-8000 . . . . . . . . . . . . . . 925.00 
ANADEX Printer DP-9500/9501 . . . . . . . .  ·. 1 375.00 
BASE 2 Printer with options . . . . . . . . . . . . 599.00 
CENTRONICS Pr inter 779 w/tractor . . . . . 975.00 
CENTRONICS Printer 730 (Paral le l )  . . . . . 675.00 
CENTRONICS Printer 737 (Paral le l )  . . . . . 825.00 
EATON Dot Matrix  Paral le l  . . . . . . . . . . . . 399.00 
EPSON TX80 Tractor Feed / G raftrax . . . . Call  
MICRO-TERMS . . . . . . . . . . . . . . . . . . . . . . Call 
N.EC S P INWRITER 551 0 R . O . / forms tractor 2725.00 
TELEVIDEO 920-8 . . . . . . . . . . . . . . . . . . . 795.00 
Tl 99/4 Personal Computer/ mon itor . . . . 925.00 
TRIMM-Printer Stand with basket . . . . . . 95.00 
CALL FOR QUOTES ON ANY OTHER M ICRO PRODUCTS 

We are dealers for BASF, DYSAN, 3M(SCOTCH) Dis­
kettes, Cartridges, Mag Tape, etc. I n  addit ion we carry a 
complete l i ne  of Pri nter Ri bbons and other data process­
ing accessories. 

lDiSc13l 
MART, INC. 

1 840 LI NCOLN B LVD. ,  
SANTA MON ICA, CA 90404 
(21 3) 450-591 1  (CALL COLLECT) 

PRICES SUBJECT TO CHANGE 

Circle 225 on Inquiry card. 

Clock/Calendar 
Now avai lable on Three Buses 

Features �PPLE 1 1  
• 1 2/24 H r. Format 
• Month-Day-Year 
• Day of Week * TRS-80 
• Leap Year Bit -• 4 I nterru pts \. ���---
• + - 30 Sec. Adjust'� 
• Battery Backu p 51 00 
• Si mple to Progra m 

S-100 or Apple 

A&T $150 
Kit $ 1 00 
Bare Bd. S 60 

TRS-80 
A&T Only 

$ 1 50 

LAX COM PUTER PRODUCTS 
4 728 Manhatta n Beach Blvd 
Lawndale, CA 90260 
(2 1 3) 970- 1 759 

WE ACCEPT 
VISA, MC 

& AM ER. EXP. 
• Apple is a Trademark of 

Apple Computer Co. 

' TRS80 is a Trademark of 
Tandy Corp. 

Omikron's Mapper + NEWDOS/80 
8"Drives for the TRS-80 

NEWDOS/80 is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con­
figured for Omikron's MAPPER II. $150. 

MAPPER II adapts the TRS-80 to run both 5" 

and 8" drives. With NEWDOS/80, storage is 
increased to 300K per 8" drive. $99 plus $10 

per cable connector. 

MAPPER I adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/M soft­
ware is compatible with the Cfl/M for the Model 
II. With MAPPER II and 8" drives, the Model 
I becomes disk compatible with the Model II. 

Standard features include lower case support, 
serial and parallel printer drivers, and an ad­
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for convertingTRS-DOS files to CP/M 
files. $199. 

WORD PROCESSING- MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de­
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 

FIELD PROVEN DESIGNS- After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni­
versities, medical doctors, and professionals in 
all fields. 

SYSTEMS - Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 

FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 

See review r n  J u ly 80 BYTE By Jerry Pournel le .  

Circle 223 o n  inquiry card. 
•CP/M is a TM of Digital Research. T R S-80 is a TM of Tandy Corporation.  
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Book Reviews 

Writing 
Interactive 
Compilers and 
Interpreters 
P J Brown 
Wiley lnterscience 
New York, I 9 7 9  
256 pages, hardcover 
$ 2 6 . 9 5  

Reviewed by 
Paul Chisholm 
209 Bernard Ct 
Madison WI 5 3 7 1 5 

There are two important 
aspects of compiler writing. 
One is that compilers are big 
programs, and big programs 
are very difficult to write. 
(A thousand-line program is 
considerably more than ten 
times as difficult to write as 
a hundred-line program. )  
The other aspect i s  that 
there are many well-known 
techniques for translating or 
interpreting programs . 
Brown's book deals with this 
aspect .  He assumes you are 
able to program in a high­
level language (such as 
Pascal) and that you have 
had some experience with an 
interactive language (pref­
erably BASIC).  

Brown discusses the fun­
damentals of compiler 
writing. He strongly em­
phasizes interactive pro­
gramming languages, like 
BASIC, where programs are 
developed one segment at a 
time, as opposed to being 
carefully edited and put 
through a compiler. He also 
assumes that most of his 
readers are working with 
single-user microcomputer 
systems which have limited 
memory. Therefore, he 
often mentions ways to 
squeeze a few extra bytes 
from the programs; but he 
does not worry very much 
about speed. 

The book is divided into 
eight parts. They deal with 
planning of the project, the 
overall structure of the com­
piler (including the internal 
representation language, 
error checking, symbol 
tables, storage management, 



and such),  the internal 
language (most often 
Reverse Polish Notation), 
parsing and translation, the 
run time system, other 
modules, compiler testing, 
and advanced topics. 

Throughout the book, 
Brown emphasizes the mod­
ular approach-designing, 
coding, and testing the sys­
tem one piece at a time. He 
spends much time on the 
recreation of programs from 
the internal representation. 
For instance, if the BASIC 
you use sometimes inserts or 
drops spaces in your state­
ments, it is because the 
editor within the BASIC 
system does not store your 
program the way you typed 
it in. Instead, it stores it in 
its own internal representa­
tion. Unless you also want 
to store the program exactly 
as it was entered, using a 
total of twice as much mem­
ory, you need a way to re­
create the program from the 
internal representation. 
Brown also discusses in­
cremental compiling-com­
piling a program a segment 
at a time. (If the version of 
BASIC you use translates 
each line as it is typed in, it 
is doing incremental com­
pilation.) And Brown talks 
about handling what he calls 
"break ins" -what must be 
done after you hit the break 
or reset key. There is a very 
complete index, and an ex­
cellent bibliography. 

Brown does not say much 
about the other major aspect 
of compiler writing-how to 
write very large programs. 
However, he suggests sev­
eral "deadly sins" to avoid. 

· He recommends the book 
Software Tools, by Brian 
Kernighan and P J Plauger, 
for more on this subject. 

If you have had some ex­
perience with writing .;ery 
large programs, Writing In­
teractive Compilers and In­
terpreters has all you need 
to know to write a compiler 
or interpreter that handles 
BASIC, PILOT, or Logo (or 
even APL or LISP) .  It is a 
little weak for handling 
more complex languages 

[]J�ffiJ[ill[ill[ill�TI 
SOFTWARE 

i/ new items/new prices. 
FANTASTIC P R I C E  PROTECTION POLI CY 

We'l l  match any advertised price on any item that we carry. 
And if you fi nd a lower price on what you bou g ht with i n  
30 days o f  buying it, just show us the ad a n d  we' l l  refund 
the d ifference. 

I t's that s imple.  
Combine our price protection with t h e  avai l a b i l ity of  f u l l  

professional support and o u r  automatic u pdate service and 
you have the U lti mate Software Plan.  

It 's a conven ient, u ncom p l i cated, logical way to get 
you r  software. 

?-...� -..) ilf::,%:J /%� <:� CP/M® 0� �J OSBOR N E � 
General Ledger# . . . . .  $ 59/$20 
Acct Rec/Acct Pay# . . .  $ 59/$20 
Payroll w/Cost# . . s 59/$20 
Buy 2 get 1 free . . . S 1 1 S/S57 
All 3 & CBASIC-2 . . $ 1 99/$71 

DIGITAL RESEARCH 
CP/M 2.2 Northstar . . . $ 1 49/$25 

...- CP/M 2.2 Micropotis . . .  $ 1 69/$25 
...- CP/M 2.2 Durango 

F-S5 . . . . . . . . . $ 1 69/S 25 
CP/M 2.2 Cromemco . .  $ 1 S9/S 25 
CP/M (other versions) . . Call  

V' PL/1-SO . $459/$35 
Mac . . . $ S5/S 1 5  
Sid . . $ 65/$ 1 5  
Z-Sid . . . .  $ 95/$ 1 5  
Tex . . $  70/$ 1 5  
DeSpoot . s 50/$ 1 0  

MICROSOFT 
Basic-SO . . . S294/$30 
Basic Compiler . $334/$30 
Fortran-SO . . . . . . . . $3S4/S30 

...- Cobol-SO . . $574/$30 
Macro-SO . . $ 1 44/$20 
Edit-SO . . s S4/S20 
M u S imp/MuMath . . . . . $224/$25 

...- MuLisp-SO . . . . . . . $ 1 74/$20 

MICRO DATA BASE SYSTEMS 
HDBS . . . .  $250/$40 
MDBS . . . . .  $750/$40 
Other . . . . . . . . . .  Call 

S.O.F.T.W.A. R.E.  
M icroTax"'t 
Federal individual . . . . .  $749/$50 
Federal corporate . . . . .  $249/$25 
State individual . . . . . . .  $249/$25 

TCSt 
V' General Ledger . 
V' Acct Receivable . 
...- Acct Payable . 
V' Payroll . .  
V' All  4 . 

SUPERSOFT 

. $ 79/$25 

. $ 79/$25 
. . . .  $ 79/$25 

$ 79/$25 
. $269/$99 

Forth (SOSO or ZSO) . . .  $ 1 29/525 
Diagnostic t .  . s 49/$20 
Other disk software . . . tess 10% 

SOFTWARE WORKS 
Adapt. . $ 69/ na 
Ratfor . . . $ S6/ na 

COMPUTER PATHWAYS 
Peart ( level 1 ) # .  . . $ 99/$25 
Peart ( level 2)# . . S 299/S25 
Peart ( level 3)11' . . $549/$25 

COMPLETE BUSIN ESS 
SYSTEMSt 

v Creator . 
...- Reportor . .  
...- Both . 

MICROPRO 
WordStar. 
Mail/Merge . .  

. . $269/$25 
$ 1 69/$20 
$399/$45 

$324/$40 
. .  $ 1 1 4/$25 

CP/M users: specify disk systems and formats. Most formals available. 

THIS MONTH'S S PECIAL: 
T .I. M. DBMS J U ST $299. 
Terr i f ic for inventory, mai l i ngs, 
f inancial ,  you-name- i t !  Menu­
driven, auto-sort. 32000 records 
per fi le, any number of files, and 
dynamite documentation! 

WordStar/Mait-Merge . $434/$65 
DataStar . . . . . .  $ 2 79/$35 
Word-Master . . $ 1 1 9/$25 
SuperSort I . . $ 1 99/$25 
Su perSort I I .  . .  $ 1 69/$25 
SuperSort t t l  . .  5 1 1 9/$25 

PEACHTREE ' lit 
General Ledger . . $399/$40 
Acct Receivable . . . . . .  $399/$40 
Acct Payable . $399/$40 
Payro l l .  . $399/$40 
I nventory . . . $399/$40 
Property Mgt . . . . . . .  $799/$40 
C. P.A. Client Write-up . .  s 799/$40 
Mailing Address . . . . . .  $349/$40 

STRUCTU RED SYSTE MS 
G L  or AR or AP# . $747/$ 2 5  
Payroll# . . . . . . s 74 7 /S 25 
I nventory Control# . . . .  $44 7/$40 
Analyst# . $ 1 97/$20 
Letteright# . . . $ 1 67/$20 
NAD# . . . $  S7/$20 
QSORT . .  $ S7/S20 

GRAHAM-DOR IAN� 
General Ledger# . .  $693/$40 
Acct Receivable# . $693/$40 
Acct Payable# . $693/$40 
Job Costing# . S693/$40 
Payrol l# . . $ 493/$40 
t nventory# $493/$40 
Cash Register# . $493/$40 
Apartment Mgt# . . $493/$40 

MICRO-AP 
Selector t t t-C2# . . . . .  S269/S20 
Selector IV# . 5469/$35 

...- S-Basic . . 5269/$25 

WHITESMITHS 
"C " Compiler* . . 5600/S30 
Pascal ( i nct "C"l * . .  5 7 50/$45 

EIDOS SYSTEMS 
Kiss . . S299/S25 
K-Basic . S529/$50 

ORGANIC SOFTWARE 
TextWriter I t t  . $ 1 1 1 /$20 

...- DateBook . S269/S25 

SoHo Group 
...- MatchMaker . . . s S4/S 1 0 
...- WorkSheet. . .  5 1 24/$20 

"OTHER GOODIES" 
Tiny "C" . . . .  5 S9/S50 

V' Tiny "C" Compiler . . . . .  5229/550 
CBASIC-2 . . .  S S9/$ 1 5  
Pascai/Z . . . $369/$30 

Pascai/UCSD . . . . . .  $299/$30 
Pascai/MT + . . . . .  s 224/$30 
Pascat/M . . . . . . . S 1 49/S20 
Nevada Cobol . . S 1 29/S25 

...- R aid . . S229/S25 
...- MAGSAM I l l . S 1 29/S25 
...- MAG SAM IV . . . . . .  S259/$25 
V' BSTAM . . . .  $ 1 29/$ 1 0  

FMS-SO. . . .  $649/$45 
dBASE I I  DBMS . . . $629/$35 
Condor DBMS . . .  $599/$30 
Vulcan DBMS . . . .  $469/$30 
T. l .  M . DBMSt . . . . . . . . $329/$35 
CBS . . . . $369/$45 
Whalsit? .  $ 1 49/$25 

V' U ttra-Sort I I . . . . . . . . . .  $ 1 59/S 25 
...- MicroS tat . . $ 2 24/$ 1 5  

String/SO. . . . . . . . . .  s S4/$ 20 
...- Ved i t .  s 99/$ 1 5  

Postmaster .  . $ 1 49/$20 
V' WordSearch . .  . . .  $ 1 79/$25 
V' SpettGuard . . $269/$25 

Spell Binder . S349/S45 
V' VTS/SO . . . S4S9/$65 

Magic Wand . . . .  $299/$45 
Electric Pencil It tess 1 5% 
CPAids . . . . . . .  tess 1 2% 

APPLE II• 
MICROSOFT 
Softcard (CP/M ) . . . $292 
Cobol . . .  Call  

PERSONAL SOFTWARE 
Visicalc' . . $ 1 22 
CCA Data M g r .  . . S S4 
Desktop/Plan . . s S4 

V' Zork . . . Call  

PEACHTREE ' lit 
General Ledger . . S 224/$40 
Acct R eceivable . . $224/$40 
Acct Payable . . . . . . .  $ 224/$40 
Payroll . . $ 224/$40 
Inventory. . . $224/$40 

MUSE 
Super-Text I I . . . . .  S 1 27 
Other disk software . . . . tess 1 0% 

STC (Software Tech.) 
...- Prof. Time & Bitt ing . . 5279 

Other . . . tess 1 5% 

"OTHER GOODIES" 
...- Data Factory . 

Whatsit?' 
V' Creator. 
V' LedgerPtus 

5 79 
. 5 1 29 
. $ 229 

(GL A/R & A/P) . . $549 

TRS-80• MODEL II 
CP/M 2.2 (P&T) . . $ 1 59/$35 
Electric Pencil  I I . tess 1 5% 

NORTHSTAR 
...- NorthWard . s 299 
V' Mail Manager . . . . . . . .  5239 
V' Info Manager . S369 
V' General Ledger . . $749 
...- Acct Receivable . . $449 
...- Acct Payable . . . .  $449 

* - Special Bonus wilh order t: - Reau •res m•crosofl BASIC ,] - Supplied in source code � - Aeau•res CBASIC·2 ® - Mfgs. Trademark 

O R D E R S  O N LY-CALL TOLL F R E E  V I S A  • MASTE RCHARGE 
1 -800-854-2003 ext .  823 • Calif. 1-800-522-1500 ext. 823 

Overseas-add 510 plus additional postage • Add $ 2.50 postage and handling per eaoh item • California 
residents add 6% sales tax • Allow 2 weeks on checks. C.O. D. ok • Prices subject to change without notice 
All items subject to availability • 

THE DISCOUNT SOFTWARE GROUP 
1 6 1 0  Argyle Ave ., B l d g .  1 0 2  • Los Angeles,  CA 90028 • (2 1 3) 666-7677 
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SUPE�BRAINTM 
64K Single-sided, double 

density. Retail $3345. 

Q D Double-sided, double density, 720k 
bytes storage. 64k RAM. Retail $3995. 

COMPUSTAR 
lntertec's new multi-user system 

Model 1 0 . . Sugg. List $2495 . . Call for price 

Model I S . $ 1 995 . Call for price 

Model 20 . . $3995 . . Call for price 

Model 30 
Model 40 

. $4495 . 
$4995 . .  

. Call for price 

Cal l for price 

HARD DISCS 
lntertec's Winchester Type 8" hard disk for 

Superbroln or Compustar Terminal 
l O mb . . . Sugg. List $4995 . . . Your Cost $3890 

Call for prices on 32 mb and 96 mb hard disks. 

TERMI NALS 

VISTA V-300 
Daisy wheel printer, 25  cps 

SOFTWARE 
Account Receivable 
Accounts Payable 
General Ledger 
Payroll 
Inventory 
Restaurant Payroll 
Job Costing 

Cl ient B i l l ing 
Mailing List (NAD) 
Moster Tax Package 
(CP Aids) 
Restaurant Cost & 

(Basic MBasic Reg. Cost $750 $350 
$750 $350 $750 $350 $750 $350 $750 $350 $750 $350 $750 $350 
$750 $350 $ 1 50 

$ 1 500 $995 
$750 $350 $ 1 000 $899 $ 1 000 $899 

Daisy wheel storwriter, 25 cps, 
one year warranty. Retail $ 1 895. 

Retail $ 1 895 CMC $1450 Price 

VISTA 45 cps CMC Price 51450 Parallel, multi-column, 80 cps, 
disposable print head. Retail 
$645. 45 cps MODEL 

Retail $2195 CMC 
Price $1750 CMC Price 5555 CMC Price 51750 

DOT MATRIX 
Al l  printers with RS-232 

MPI 88TReg_ $749 • • . . • • •  5595 
MPI 88 GReg_ $7 49 • • • • • . 5650 

Graphics aptian add $50 
PAPER TIGER 440 Reg.$995 • • 5895 

440 w/graphics & 2k Buffer . . • 5985 
Tl 810 Reg. $ 1 895 . . • • • •  51650 
Tl 810 w/full ASCII Reg.$2 1 55 . 51950 

Magic Wand Reg_ $4oo . .  
VTS-80 Reg. $549 • . . • . • 5469 
WORD STAR Reg. $495 . . • 5400 
WO MAIL MERGE . . . .  '515 

LINK 80 . . . . . . . . . . . . . . . .  '89 

T Novation Modem . . . . . . .  '169 
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. DAISY WHEEL or THIMBLE 
XYMEC Reg $2875 . . . . . . . . 52530 
QUME 5/45RO Reg. $3073 . . . . '2695 

KSR Reg_ $3537 . . . . . . . . . 53145 
With tractor Reg. $3787 . . . 53350 

DIABLO 630 RO Reg. $2950 . . 52180 
RO with tractor. Reg.$3250 . 52380 

ANADEX DP 9500 or 950 1 . . . . 51399 
NEC 5510 . . . . . . . . Call for price 

C . . . . . . . . . . . . Your Cost $125 
M Basic . . . . . . . . . . . . . . .  $325 
Fortran . . . . . . . . . . . . . . .  $450 

1 Cobol . . . . . . . . . . . . . . . $650 
Pascal $400 . . .  $325 

EPROM Reg. $ 1 25 . . . . . . . . . . '120 
Cuts access time in half. Al lows serial number of 

Circle 227 on inqu iry card. 

such as Pascal . Brown is 
aware of this, and suggests 
more advanced readers look 
at David Gries's Compiler 
Construction for Digital 
Computers. If you plan to 
write more advanced com­
pilers, it would be well 
worth your while to read 
Gries. However, if you are 
just starting out writing 
compilers, P J Brown's book 
is the one for you. 

Language in 
Thought and 
Action 
(4th editionJ 
S I Hayakawa, 
Harcourt Brace 
Jovanovich 
New York, 1 9 78 
3 1 8  pages, softcover 
$8.95 

Reviewed by 
Thomas Munnecke 
6 1 99 Shaker Drive 
Riverside CA 92 506 

At first glance you might 
wonder what this book by 
the flamboyant senator from 
California has to do with 
computers. Although it is 
ostensibly a textbook for 
students of semantics, it is 
actually a very timely and 
insightful guide for anyone 
interested in computer 
languages, systems design, 
program documentation, or 
software engineering. 

Written in 1939, before 
the digital computer was 
even a dream, Language in 
Thought and Action offers 
valuable lessons for today's 
computer-smart reader. 
Forty-two years after 
publication, Hayakawa's 
book seems almost prophet­
ic. Or perhaps our technolo­
gy has not taken us as far as 
we would like to believe. 

Hayakawa will appeal to 
anyone interested in logical 
thought processes and, more 
particularly, linguistics . He 
wrote "as a response to the 
dangers of propaganda, 
especially as exemplified in 
Adolf Hitler's success in per-



suading millions to share his 
maniacal and destructive 
views. It was my conviction 
then, as it remains now, that 
everyone needs to have a 
habitually critical attitude 
towards language-his own 
as well as that of others. "  

In  order to  fully ap­
preciate his book, you must 
transfer the concept of "lan­
guage" as the spoken word 
to the concept of "language" 
as it exists in the computing 
world. Both have syntax 
(how you say it), semantics 
(what you mean), and prag­
matics (what you are trying 
to accomplish) .  Once you 
grasp the generality of 
language, you can under­
stand the concept of com­
puter language. Languages, 
specifications, and documen­
tation suddenly appear in a 
new light. 

Beginning programmers 
often seem unable to recog­
nize the arbitrary nature of 
the symbols in the program­
ming language. It is as if 
they see the term "SIN(X)" 
as some kind of magical in­
cantation, rather than as a 
programmed abstraction of 
a particular language. Hay­
akawa's statement on this is 
as follows: 

"We are, as human be­
ings, uniquely free to manu­
facture and manipulate and 
assign values to our symbols 
as we please. Indeed, we can 
go further by making sym­
bols that stand for 
symbols. "  

Although all computer 
languages manipulate and 
assign values to symbols, 
the early computer lan­
guages, such as FORTRAN, 
COBOL, and BASIC, re­
strict the dynamic manip­
ulation of these symbols. 
Newer languages have gone 
further, creating symbols 
that stand for symbols, as in 
APL, PL/1, MUMPS, LISP, 
and Pascal. 

For those initially con­
fused by the apparent com­
plexities of higher-level lan­
guages, Hayakawa offers 
this encouragement: 

System Log 

OS,.ICS II 
•-""'=t"'"'�"-=·-- I I  is SuperSoft's expanded Diagnostic package. 

I I bu i l"ds  upon the h igh ly  acc la imed Diagnost ics I .  I t  w i l l  test 
eac of the f ive areas of your system: 

Memory Term inal  Pri nter CPU Disk 

Every test is expanded. 
Every test i s  "subm it ' ' ·able. A "subm it" f i l e  is i n c l uded in the package which 
"chains" together the programs in  Diagnostics I I ,  ach ievi n g  an effective 
acceptance test. Al l  output can be d i rected to a log f i l e  for unattended operat ion ,  
for  example  over n ight  test i ng .  Term i nal test  i s  now general ized for  most  crt 
term i nals .  A qu ick-test has been added for qu ick  veri f icat ion of the work ing 
of the system .  

T h e  memory test i s  t h e  best o n e  w e  have encountered. I t  h a s  n e w  featu res, 
i nc lud i ng :  

• default to  the s ize of  the CP/M Trans ient  Program Area (TPA) 
• pr intout of a g raph ic  memory map • burn in test 
• bank select ion opt ion • memory speed test 

Diagnostics· l l  st i l l  i nc ludes the only CPU test for 8080/8085/Z80. 

A Spinwriter/Diab lo/Qume test has been added, which tests for the pos i t ion ing 
and control features of the Spi nwriter/Diablo/Qume as wel l  as i ts  ASCI I  
pri n t i n g  features. ( Serial  Interface only ) 

And, as with al l  SuperSoft products, a complete onl ine H ELP 
system and user manual is  included. 

Price: $ 1 00:oo (manual on ly): $ 1 5.00 

Req u i res: 32K CP/M 
CP/M Formats: 8" soft sectored, 5" Northstar, 5" M icropo l i s  

M o d  I I ,  Vector MZ, Superbrain DD/QD 

SuperSoft 

All  Orders and General Information: 
SU PERSOFT ASSOCIATES 
P.O. BOX 1 628 
CHAMPAIGN,  IL 61 820 
(21 7) 359·21 1 2  
Technical Hot Line: (21 7) 359·2691 
(answered only when technician is available) 

CP/M REGISTERED TRADEMARK DIG TAL RESEARCH 

First in Software Technology 
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ENTREPRENEURS 
NEEDED MORE THAN EVER I N  THE M I C RO­

COMPUTER I N D USTRY. 

The shortage of knowledgeable dealers/d istr ibutors is the n 1 problem of microcomputer 
manufacturers. Over 300 new systems houses will go into business this year. but the n um ber 
fal ls short of the 1 200 needed. I t  i s  estimated that the nationwide shortage of consultants wi l l  be 
over 3000 by 1 981 The HOW TO manuals by Essex Publ ishing are your best guide to start 
part icipat ing in  the continued microcomputer boom. 

HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edition ,  March 1 980 

Written by the founder of a successful systems house. this 
fact-f i l led 220-page manual  covers v i rtua l ly  a l l  aspects of 
starting and operating a small  systems company. I t  is abundant 
with usefu l .  real-life samples: contracts, proposals, agreements 
and a complete busi ness plan are i nc luded in full . and may be 
used immediately by the reader. 

Proven, f ield-tested solut ions to the many prob lems faci ng  the 
smal l  systems house are presented. 

From the contents: 
• New Generation of Systems Houses • The SBC M arketplace 
• Market ing Strategies • Vertical Markets & lAPs • Competitive 
Position/Plans of Major Vendors • Market Segment Selection & 
Evaluation • Selection of Equipment & Manufacturer • Make or 
B u y  Decis ion • Beco m i n g  a Distr ibutor • Gett i n g  Y o u r  
Advertis ing Dol lar's Worth • Y o u r  Salesmen: Where to F i n d  
T h e m  • Product P ric ing • T h e  Sell i ng  Cycle • Hand l ing  the 1 2  
Most Frequent Objections Ra ised by Prospects • F i nancing for 
the Customer • Leas ing • Questions You Wi l l  Have to Answer 
Before the Prospect Buys • Prod ucing the System • Instal lat ion,  
Acceptance, Col lection • Documentation • Solutions to the 

Service Problem • Protecting Your Product • Should You Start Now? • How to Write a Good 
Business Plan • Raising Capital 

HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULT ANT 
by Leslie Nelson, 2nd revised ed it ion,  J an 1 981 
I n dependent consultants are becom i ng a vital ly im portant factor 
i n  the m icroco m p uter f ield,  f i l l ing the gap between the computer 
vendors a nd commercial/industrial users. The rewards of the 
consultant can be high:  freedon 1 ,  more satisfying work and 
doubled or tr ipled income. HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back­
g ro u n d  i n format ion and step-by-step d i rect i o n s  for  those 
interested to explore th is  l u crative field: 

• Establ ished consulting markets • How to get started • Itemized 
start-up costs • Are you q ual i fied? • Beg inn ing  on a part-t ime 
basis • The Marketing Kit • Should you advertise? • Five 
market ing t ips • Getting free publ icity • How much to charge 
• When do you need a contract? • Sample proposals • Wh ich $28. No. 16 jobs should be declined • Future markets • The way to real b ig 

money • Avo iding the legal  pitfal ls • How consu ltants' associations can help you • The National 
R egister of Computer Consultants • How others d id  it :  real-life sample cases • and much more. 

FREE-L\ ... \'CE 
SOFfWARE 
MARKETING 
.. 
H.).�CIHITf.� 

� E H .\ I" I '  H I. I (' .\ T I Cl  � S 

FREE-LANCE SOFTWARE MARKETING 3rd edition. J u ne 1 980 

Writ i ng and sel l i ng computer prog ram s  as an  i ndependent is  a 
business where • you can get started quickly,  with l itt le capital 
i nvestment • you can do i t  fu l l  t ime or  part t ime • the potential 
profits are al most l im itless. S ince the demand for computer 
software of a l l  kinds is growing at an explosive rate. the 
condit ions for the smal l  entrepreneur are outstand ing.  

This  manual wi l l  show you how to sell your own computer programs 
using these proven techn iques: • d irect to industries • through 
consult ing f irms • through manufacturers of computer hardware 
• in book form • mai l  order • through computer stores. It wi l l  
show you how to p rofitably sel l  and l icense al l  types of software 
rang ing  f rom sophisticated analytical programs sel l ing for thou­
sands of dol la rs, down to s im ple accounti ng routines and games 
for personal computers. 

The book w i l l  guide you step by step through the process of 
$30. No. 32 market ing.  advertising, negotiating a contract, installing software, 

training users and providing m·aintenance and support. I t  also contains sample software contracts 
that have been used in actual software transactions. Also included are t ips on how to negotiate 
with a large corporation, ways of avoiding personal l iabil ity, techniques for obtaining free computer 
time and hints on how to run a free-lance software business whi le holding a ful l-ti me job.  

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,  
ESSEX P U B L I S H I N G  CO. Dept. 2 � • 285 Bloomfield Avenue • Caldwell ,  N .J .  07006 � 
Order books by number. Send check, money order (U .S .$) . VISA or Master Charge # .  Publisher pays 4th 
class shipping. For UPS shipping (USA only) add $ 1.00 per book. For Air Mail shipping add $2.50 per book 
in North America. $5.00 in Europe and South America, $8.00 elsewhere. N.J. residents add 5% sales tax. 
D No. 10 D No. 16 D No. 32 D Check enclosed D Credit card D 4th class D UPS D Air 

N ame ----------------------------------------------------------------

Address ----------------------------------------------------------------

City ----------------------------- State ____________ Z i p  __________ _ 

I 
I 
I 
I 
I Card # Exp. 
I For faster sh ipment on credit card orders cal l  (201 ) 783-6940 between 9 and 5 Eastern t ime. L -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - J  
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'The fact that more things 
can go wrong with motor­
cars than with wheelbarrows 
is no reason for going back 
to wheelbarrows. Similarly, 
the fact that the symbolic 
process makes complicated 
follies possible is no reason 
for wanting to return to a 
cat-and-dog existence. A 
better solution is to under­
stand the symbolic process, 
so that instead of being its 
victims, we become, to 
some degree at least, its 
masters . "  

H e  also warns that sym­
bols must be viewed in their 
relationship to other sym­
bols. I once had an exper­
ience with a computer pro­
grammed to assist in medical 
diagnoses. I was asked to 
type in my symptoms, and 
the computer would respond 
with a possible diagnosis. 
Being on the last leg of a 
hectic cross-country trip, I 
selected symptoms of head­
ache, tiredness, and so 
forth. The computer re­
sponded with the suggestion 
that I was suffering from 
pre-menstrual tension. It un­
fortunately ignored the 
critical context that I was 
male. 

The chapter on "Reports, 
Inferences, and Judgments" 
directly corresponds to the 
chronological development 
of the computer technology 
industry. The "report" con­
cept is equivalent to the old 
batch-run systems in which 
the entire file is reported to 
the user after each batch is 
run. Many of these systems 
are being reprogrammed to 
run on-line with the manip­
ulation of only selected 
data--in correspondence to 
Hayakawa's "inference. "  
And finally, the "judgment" 
concept applies to the use of 
the computer in the future, 
as it becomes actively in­
volved in making its own 
decisions in such disciplines 
as artificial intelligence or 
modeling. 

Hayakawa then turns to a 
discussion about standards. 
He cites the chaos existing in 
the time zone standards 
before the year 1883: 



"When it was noon in Chi­
cago, it was 12 :31 in Pitts­
b�rgh, 12:24 in Cleveland, 
12:17 in Toledo . . . .  There 
were twenty-seven time 
zones in Michigan alone. 
(When the time zones were 
standardized, farmers were 
afraid of the change, saying 
that their cows would not 
know when to come 
home. )" 

The comparison with 
computer language stan­
dards is clear. How many 
BASIC and Pascal dialects 
and extensions are there? 
And how many interpreta­
tions of the S-100 bus are 
floating around? When it 
comes to getting modern­
day language implementors 
to agree on a standard ver­
sion, one meets just as many 
sacred cows. 

His section "Presymbolic 
Language in Ritual" could 
just as well have been dis­
cussing the ritualistic state­
ments forced upon the 
COBOL programmer every 
time he writes a program. A 
strong comparison could be 
made between this mean­
ingless process in COBOL 
and the multitude of 
religions around the world 
which conduct services in 
old and forgotten languages. 

In "How We Know What 
We Know," Hayakawa ex­
plains the process of 
abstracting. He takes us 
from a quote by Ambrose 
Bierce: 

"An edible: Good to eat and 
wholesome to digest, as a 
worm to a toad, a toad to a 
snake, a snake to a pig, a 
pig to a man, and a man to 
a worm . . . .  " 

to an exposition of the levels 
of abstraction of a cow, in 
an essay that should be re­
quired reading for all pro­
grammers who strive for 
structured programming or 
structured design. 

The section "On Defini­
tions" should be read by 
anyone who is too im­
pressed by program docu­
mentation outside the pro­
gram: 

N EG U P D41 6C-2 271 6-SI N G LE SUPPLY 

41 1 6-200 N S  1 0.95EA 8/9.95EA 

8/29.95 1 00/3.45EA 2708 6.25EA 8/5.95EA 

4 K STATI C  2 1 L02 
Low Power 

1 .29EA 450N5 

LOW POWER 300 N S  
8/29.95 1 00/3.49EA 21 02 450NS .99EA 

LS SERIES LOOK AT THIS LS PRI C I N G !  
74L500 .32 
74L501 .28 
74L502 .38 
74L503 .32 
74L504 .35 
74L505 .28 
74L508 .38 
74L509 .38 
74L510 .32 
74L51 1 .29 
74L512 .29 
74L513 .38 
74L514 .99 
74L515 .35 
74L520 .26 
74L521 .30 
74L522 .34 
74L526 .40 
74L527 .35 
74L528 .39 
74L530 .35 
74L532 .39 
74L533 
74L537 .78 
74L538 .39 
74L840 .25 
74L842 .79 
74L847 .78 
74L548 .78 
74L551 .35 
74L854 .35 
74L555 .32 

8080 SUPPORT 
8212 2.75 
8214 5.25 
8216 2.75 
8224 2.95 
8226 3.49 
8228 4.95 
8238 5.50 
8251 6.95 
8253 12.95 
8255 6.50 
8257 1 6.95 
8259 1 4.95 
8275 49.95 
8279 1 5.95 

CPU's 
Z·80 9.95 
Z·80A 12.95 
8080A 3.95 
8085A 12.95 
2650 1 2.95 

.43" LED D ESPLAY 
BEAUTI FUL RED 

? SEGM ENT DISPLAY 
HP 4082-7760 

.79 1 00/.65EA 

Circle 230 on inquiry card. 

74L573 .44 74L8156 .95 74L5251 1 .32 
74L874 .48 74L5157 .79 74L5253 .89 
74L875 .58 74L5158 .82 74L8257 .89 
74L576 .50 74L5160 .94 74L5258 .89 
74L578 .59 74L5161 .99 74L5259 2.89 
74L583 .90 74L5162 .99 74L5260 .68 
74L585 1 .23 74L5163 .99 74L5266 .68 
74L586 .45 74L5164 .99 74L5273 1.69 
74L590 .70 74L5165 .99 74L5275 3.39 
74L592 .82 74L5166 2.40 74L5279 .59 
74L593 .71 74L5168 1 .79 74L5283 1 .03 
74L595 1 . 1 1  74L5169 1 .79 74L5290 1 .25 
74L596 .86 74L5170 1 .89 74L5293 1 .89 
74L5107 .43 74L5173 .82 74L5295 1 .09 
74L5109 .49 74L5174 1 . 1 9  74L5298 1 .24 
74L5 1 1 2  .48 74L5175 1 .09 74L5352 1 .59 
74L51 1 3  .48 74L5181 2.19 74L5353 1 .59 
74L51 1 4  .55 74L5190 1 . 1 5  74L5363 1 .39 
74L5122 .55 74L5191 1 .3 1  74L5365 .99 
74L5123 .99 74L5192 .88 74L5366 .99 
74L5125 .99 74L5193 .98 74L5367 .99 
74L5126 .88 74L5194 1 .80 74L5368 .99 
74L5132 .69 74L5195 1 .39 74L5373 1 .85 
74L5136 .58 74L5196 .82 74L5374 1.81 
74L5138 .79 74L5197 .82 74L5377 1 .48 
74L5139 .79 74L5221 1 .28 74L5385 1 .90 
74L5145 1 .19 74L5240 1 .89 74L5386 .65 
74L8148 1 .39 74L8241 1.89 74L5390 1 .90 
74L8151 .79 74L8242 1 .89 74L5393 1 .90 
74L5153 .79 74L5243 1 .89 74L5395 1 .69 
74L5154 2.39 74L8244 1 .79 74L5670 2.20 
74L5155 1.19 74L5245 2.89 

MISC EPROMS 

Ay5·1 013 4.99 M M5203AQ 1 u s  
8T97 1 .69 MM5204AQ 750ns 
1488 1 .39 1 702A 1 u s  
1 489 1 .39 2708 450ns 
8202 34.95 2716 450ns 
3242 16.95 2732 450ns 

PROMS 

745188 (82523) oc 
745287 (825129) T5 
745288 (825123) T5 
745387 (825126) oc 
745471 T5 
745472 (825147) T5 
745474 (825141) T5 
745570 (825130) oc 
745571 (825131) T5 

DIP SWITCHES 
4 Position . . 99 7 Position 1 .09 
5 Position 1 .02 8 Position 1 . 1 4  
6 Position 1 .06 

VOLTAGE REG'S 

7805T 
7812T 
7815T 
7824T 

.89 7905T 

.89 7912T 
.99 
.99 

.99 7915T 1 . 1 9  

.99 7924T 1 . 1 9  
7805K 1 .39 7905K 1 .49 
7812K 1 .39 7912K 1 .49 
78L05 .69 79L05 .79 
78L12 .69 79L 1 2  .79 
78L15 .69 79L15 .79 

IC SOCKETS 

8 PIN 10/1 .29 
14 PIN 10/1 .49 
16 PIN 10/1 .69 
18 PIN 10/1.99 
20 PIN 1 0/2.89 
22 PIN 1 0/2.99 
24 PIN 1 0/2.99 
28 PIN 1 0/3.99 
40 PIN 1 0/4.99 

256 x 8  13.95 
512 x 8  14.95 
256 x 8  4.95 

1 K x 8  5.95 
2K x 8  10.95 
4K x 8  29.95 

32 x 8  4.75 
256 x 4  4.75 

32 x 8  4.75 
256 x 4  5.75 
256 x 8  18.75 
5 1 2 x 8  18.75 
51 2 x B  19.95 
512 x 4  7.80 
5 1 2 x 4  7.80 

LINEAR 
LM301V .34 LM567V 1 .29 
LM309K 1 .49 LM723 .49 
LM31 1 V  .64 LM741V .29 
LM31 7T 2.29 LM747 .79 
LM323K4.95 LM1310 1 .90 
LM324 .59 LM1414 1.59 
LM339 .99 LM1458 .69 
LM377 2.29 LM 1 488 1 .39 
LM380 1 .29 LM 1 489 1 .39 
LM555V .39 LM 1 800 1 .99 
LM556 .69 LM 1 889 2.49 
LM565 .99 LM3900 .59 
LM566V 1 .49 75451 V .39 
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o 80:50 CPS - back/for ward 
feed 

o 18 X 9 dot matr ix  -
U/L case 

o Proport i o n a l ,  expanded.  
compressed 

o 3 way paper feed 
Paral lel  i nterface card & cable for 

Apple II . . . .  $1 75 

o 80 CPS - bid i rec t i o n a l  
o 9 X 9 dot m a t r i x  - U/L case 
o Com pressed & ex panded print 
o Adjust t ractors 

Paral lel interface & cable for 

Apple I I  . . . . $ 1 1 0  HOW T O  O R D E R  �:i}urERWARE'" Phone orders are 1 nv1ted. 
U s e  V I S A .  M a s t e r ·  
Charge, o r  send cashiers 
check or money order 
drawn on a U.S. bank. 
Add 2% sh ippmg and 
hand l 1ng  or printer w i l l  
oe sent  lreight C.O.D. 

1 5 1 2  Enc in i tas  B lvd .  o Box 668 
Enci n i tas .  CA 92024 o (7 1 4) 436-35 1 2  

Write for our Special Mail-Order Prices @IICI�R�o��mputc!r 
� M E M O RY 

FOR YO U R  D I SK 

TWICE THE BYTE 
WITH O U R  $25. 95 K I T  

I N STANTLY DOUB LES D I SK CAPACITY 

Kit incl udes special tool and instructions for 
use with 5%'' and 8" floppies. 

Cal l collect to o rder:  
1-305-942-401 3  

ADAPTIVE SYSTEMS, INC. 
904 S. W. 2nd Place 
Pompano Beach,  Florida 33060 

TO ORDER TWICE THE BYTE KIT: 
Please phone using VISA or Master Card Or send cashier's 
check, money order or personal check (allow 14 business days 
to clear ). 

•Kit $25.95 plus $2.00 postage and handling. Florida 
residents add 4% sales tax_ 

Total enclosed : $ 
0 Personal Check 0 Money order or Cashier's check 
0 VISA 0 MASTER CHARGE (Bank No. ----1 

Acct. NO. --------- Exp. Date ---

Signature ---------------­

Print Name 
Address 
City ------------------

State ___________ np ___ _ 
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"Definitions, contrary to 
popular opinion, tell us 
nothing about things . . . .  That 
is, when we stay at the same 
level of abstraction in giving 
a definition, we do not give 
any information, unless, of 
course, the reader is already 
sufficiently familiar with the 
defining words to work him­
self down the abstraction 
ladder. "  

The concept of  "Dead­
Level Abstracting" describes 
the person who is perman­
ently stuck at a certain level 
on the abstraction ladder. 
Hayakawa defines the two 
extremes-the low-level, 
who "go on indefinitely, 
reciting insignificant facts, 
never able to pull them 
together . . .  " and the high­
level, whose language "re­
mains permanently in the 
clouds . "  These extremes 
describe two personalities 
often found in computer­
related environments. The 
low-level personality is 
typified by a COBOL pro­
grammer, determined never 
to learn another language 
because he already "knows 
how to program. "  The high­
level person is apt to be a 
systems analyst who dreams 
of computing the world. 
These two approaches to 
systems design could be 
called "bottom down" and 
"top up, "  respectively. 

The sections "Confusion 
of Levels of Abstraction, " 
"Classification,"  "The 
Blocked Mind," and "Cow1 
is not Cow,'' will capture 
the sympathy of anyone 
who has grappled with the 
problems of systems design . 
'The Two-Valued Orienta­
tion" could have been writ­
ten by someone criticizing 
the computer's ruthless 
binary decision-making pro­
cess. 

Today, "Poetry and Ad­
vertising" could easily be 
renamed "Poetry and Pro­
gramming."  Hayakawa's 
phrase, "Advertising is a 
symbol-manipulating occu­
pation," is reminiscent of 
Frederick Brooks's approach 
in his excellent book about 

computer programming, The 
Mythical Man-Month: 

'The programmer, like the 
poet, works only slightly re­
moved from pure thought­
stuff. He builds castles in the 
air, from air, creating by the 
exertion of the imagination. 
Few media of creation are so 
easy to polish and rework, 
so readily capable of realiz­
ing grand conceptual struc­
tures . "  

This analogy might help ex­
plain the programmer's per­
sonality to outsiders. 

Perhaps the most mean­
ingful summary of the book 
is Hayakawa's own. In his 
section "Rules for Exten­
sional Orientation," he 
writes: 

" 1. A map is NOT the 
territory it stands for; words 
are NOT things . 

2. The meanings of 
words are not in the words; 
they are in us. 

3. Contexts determine 
meaning. 

4. When tempted to 
'fight fire with fire' 
remember that the fire 
department usually uses 
water. 

5. The two-valued orien­
tation is the starter, not the 
steering apparatus. 

6. Beware of definitions, 
which are merely words 
about words. "  

All in  all, this is an  in­
sightful book on language in 
action. •  

BYTE's Bits 
Punk Rock Discovers 
Tl's Speak & Spell 

Adam and the Ants, a 
California-based punk-rock 
group, is churning out hit 
records featuring Texas In­
struments' Speak & Spell 
speech-synthesis toy. In one 
song, Speech & Spell chants 
out the word "echo" over 
the background tones of a 
guitar and music syn­
thesizer. • 



Circle 232 on inquiry card. 

E X C L U S I V E  
Capacity that 

used to cost 
thousands 

re. 

• For use wilh your APPLE 
• ScienliJic Quality AID - Dl A Conversion 
• 12· Bil Precision 
• Fully Family ot Modules tor Conditioning Conversion & 

Control 
• Modular. Expandable 
• Programmable Gain AmpWier 
• READY TO GO. 
Standard System . . . . . . . . . . . . . . . . . . . . . . . . . .  $1,500. 

800-343-5504 

b� :II I ] 
SINGLE BOARD TECHNOLOGY 

Circle 233 on inquiry card. 

Basic system with: 600K bytes $2425. 
• 1 .2 megabytes $2990. 
• 2.4 megabytes $3550. 

A Z80A CPU combined with the CP/M® operating system 
opens new vistas to software avai lab i l ity for  e ight-b it  
m ic ros. FORTRAN, COBOL, BAS I C, APL,  PL/1 and 

Pascal are avai lable now to accommodate today's 
scientif ic,  educat ional ,  sophist icated small business 

and personal system users. 

• 4MHz ZBOA CPU • color video text & g raphics 
• CP/M 2 operati ng system • sound generator 
• 64K 200ns main memory • 2-serial ports 
• 6K 300ns video memory • 2-paral le l  ports 
• 8-inch d ual f loppy d rives • 4-counter/timers 

Dealer discounts are available. 
OEM inquiries are invited. Please contact: 

COLON IAL DATA SERVICES CORP. 
1 05 S anford St. ,  Hamden, Connecticut0651 4  

(203) 288-2524 

®CP/M is a registered trademark of Digital Research. Inc. 

ATARI* t§�c�J�� OWNERS! 

INSTANT 32K RAM BOOST: S320 
Our new RAM CRAM gives you 32, 768 bytes of add-in RAM, ready to 
go, for less than a penny a byte. Send the money or call (408) 727-0863 
and you can bill it to your bank card. Allow 3-6 weeks for delivery, 
please. Also available at your local computer store. A 

fo< the ATARI 400 • ,  fo< the ATARI soo • ,  170 Wolfe Road JA"--. 
There is a RAM slot inside your system. We Your system has three RAM slots in the Sunnyvale, CA 94086 
designed RAMCRAM to fit it. Installation card cage. Used with one ATARI 16K RAM (408) 727-0863 
is simple, and must be performed by module, RAM CRAM adds all the memory 
qualified personnel. It is plug-in compatible, you can now use ( 48K bytes), leaving a .P\)( LQ N of course, and allows the ATARI 400 to third slot available for further expansion. 
accept all software for 32K machines. ' ' Indicates trademarks of Atari, Inc. 
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AID and D I A Conversion­
An Inexpensive Approach 

Although there are many ways to 
achieve the conversion of data from 
analog to digital form, a converter 
that is simple, fast, inexpensive, and 
reasonably accurate is seldom 
available to the serious experimenter. 
Here I will describe a design that 
fulfills these characteristics. 

To be of practical use, a converter 
should have at least 8 bits of resolu­
tion and be accurate to 0 .4% (the 
value of the least significant bit) . In 
most cases, the conversion should be 
complete in 10 to 20 p,s; this is about 
as fast as most microprocessors can 
collect two measurements and do 
anything with them. 

Theory 
After ruling out V /F (voltage-to­

frequency conversion), slope integra­
tion, and charge-balancing systems 
because of their slowness or complex­
ity, I finally decided that the circuit 
should consist of a counter cycling 
continuously to drive a D/ A (digital­
to-analog) resistance ladder, com­
monly called an R/2R circuit. The 
ramp signal produced is used as a 
reference voltage which the analog in­
put signal is compared with. 

The output of a comparator may 
be used to strobe latches that sample 
the output of the counter. This means 
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Roger W Mikel 
5504 Thomas Ln 

Ft Worth TX 76114 

that a conversion is completed every 
256 clock cycles-at 20 MHz, the 
conversion takes less than 13 p,s. 

The Circuit 
The clock circuit is based on a 

KllOOA packaged oscillator pro­
duced by Motorola, designated as 

This converter is 
simple, fast, inexpen­
sive, and reasonably 

accurate. 

IC1 in figure 1 .  This particular circuit 
was chosen primarily because one 
was on hand. There are a number of 
other circuits that would work as 
well, such as a 74123 multivibrator 
connected in an astable configura­
tion, or an NE555 timer (if speed is 
not a consideration). For full-speed 
operation, the clock frequency can be 
in the range of 20 MHz and should 
have a clean square-wave output to 
drive the counter stage properly. 

The counter stage consists of IC2 
and IC3, both 74193 synchronous 
4-bit up/down counters. These are 

designed to switch simultaneously 
and therefore do not produce the 
switching transients seen at the out­
puts of asynchronous ripple counters. 
Such "glitches" would result in erratic 
comparator operation. 

A second advantage of these 
devices is that they may be loaded in 
parallel; this allows us to use the cir­
cuit in converting data both to and 
from digital form. The parallel output 
from these counters drives the 74173 
quad-D latches (IC4 and IC5) as well 
as the resistance ladder. 

The resistance ladder is a network 
of resistors designed to produce a 
voltage proportional to the binary 
number applied. The output voltage 
that appears at point A in figure 1 is 
described by equation 1. EO thru E7 
represent the voltages present on the 
eight counter-output lines. Since the 
counter output is nominally 5 V, 
voltages from 20 m V to almost 5 V 
can be generated in 20 m V in­
crements. 

The actual value of R in figure 1 is 
not too important, and can be 
anywhere in the range of 5000 to 
50,000 ohms. It is important that all 
resistances in the ladder are closely 
matched because this will affect the 
accuracy of the circuit. A good 
method to ensure close tolerance is to 



Circle 234 on inquiry card. 

S & M Systems, Inc. ,  the "A I I- In-One" Software Company 
is  offering a fu l l  l i ne of Business Packages for the 

" A I I- In-One" Z-89 Microcomputer 
l n se q - 80iTMl B u s i ness Softwa re Syste m s  

I n d u stry Sta n d a rd O sborne Ba sed : Acco u nts Paya b l e / R ec e i va b l e ,  
G e n e ra l  Ledg er,  Payro l l  

S & M Softwa re:  R eta i l  I nvento ry Contro l ,  I nvoi c i n g ,  
M a n ufa ct u rers I nve ntory Contro l ,  C usto m e r  M a i l  L ist 

P L U S  MANY M O R E ! !  

A l l  Systems have been F i e l d  Tested a nd are ready fo r s h i p m e n t !  
C A L L  A B O U T  O U R  NATI ONAL D EALER P R O G RAM AN D J O I N  T H E  B EST 

I N  S E LLI N G  T H E  F I N EST SO FTWAR E  ON T H E  Z-80 MAR K ET !  

S Y ST E M S  A LS O  O P E R ATE O N  T R S - 8 0  MOD I ,  MOD I I ,  MOD I l l  
A N D  ALTOS M I C R O C O M PUTE R S  

For Further Information, Contact: S & M. Systems, Inc. Or Dial Direct: 1 -6 1 7-373-1 599 
· P. 0. Box 1 225 1 -6 1 7-48 1 -523 1 

Haverhi l l ,  Massachusetts 0 1 830 

SO FTWAR E FOR TH E ATARI  soo�:� 
QS FORTH'" by James Albanese. Step into the world of the remarkable FORTH programming language. Writing programs in FORTH is much easier than writing them in assembly 
language, yet FORTH programs ru n a lmost as fast as machine code and many times faster than BASIC programs. QS FORTH is based on fig-FORTH, the popular model from the FORTH 
Interest Group that has become a standard for microcomputers. QS FORTH is a disk-based system that can be used with up  to four disk drives. There are five modules included: 

I. The FORTH KERNEL (The standard fig·forth model customized to run on the Atari computer). 
2. An EXTENSION to the standard voca bulary that conta ins some handy additional words. 
3 .  An EDITOR that allows editing source programs (screens) using Atari type editing. 
4. An 10 module that makes 1/0 operations easy to set up. 
5 .  An ASSEMBLER that allows defining FORTH words as a series of 6502 assembly language instructions. 

Modu les 2·5 may not have to be loaded with the user's application program, allowing for some efficiencies in prowam overhead. Full error statements (not just numerical codes) are 
pnnted out, rncludmg most drsk error statements. QS FORTH requrres at least 24K of RAM and at least one drsk dnve. For the Atari 800 only. On d rskette only - $79.95 
TARI TREK'" by Fa bio Ehrengruber. Get ready for an exciting trek through space. Your 
mission is to rid the galaxy of Klingon warships, and to accomplish this you must use 
strategy to guide the starship Enterprise around stars, through space storms, and amidst 
enemy fire. Sound and color enliven this action packed version of the traditional trek 
game. Nine levels of play. At the higher levels you play against elapsed time. Written in 
BASIC. Requires 24K on cassette and 32K on d iskette. Cassette - $1 1.95 Diskette - $14.95 
FASTGAMMON'" by Bob Christiansen. Play backgammon against a talented computer 
opponent that plays very fast, usually deciding on its move in less than a second. Roll your 
own dice or let the computer roll them for you. Adjust the display speed to you r l i ki ng. 
FASTGAMMON is a good way to learn the game and a good way to improve your skill. A 
special replay feature lets you play a game over using the same d ice rolls. Writte.n in 
machine language and requires only 8K of RAM so that it can run on the Atari 400* as well 
as the Atari 800. On cassette only - $19.95 
TANK TRAP by Don Ursem. A rampaging tank tries to run you down. You are a combat 
engineer, building concrete barriers in an effort to contain the tank. Use either the key· 
board or an Atari joystick to move you r man and build walls. Trap the tank a nd receive a 
rank based on your performance. Four levels of play, music, color, and sound effects add 
to the excitement of this game, which can be played and is enjoyed by people of all ages. 
Written in BASIC with machine language subroutines. R equ ires at least 16K of user 
memory on cassette and 32K on diskette. Cassette - $1 1.95 Diskette - $14.95 

*I ndicates trademarks of Alan. Inc. 

Circle 235 on inquiry card. 

ASSEMBLER by Gary Shannon . Write your own 6502 machine language programs wrth 
this inexpensive in-RAM editor/assembler. Use the editor to create and edit your 
assembler source code. Then use the assembler to translate the source code into machine 
language instructions and store the code in memory. Simple commands allow you to save 
and load the source code to and from cassette tape. You can also save any part of memory 
on tape and load it back into RAM at the same or at a different location. The assembler 
handles a11 6502 mnemonics plus 12 pseudo-cps that include video and printer control. A 
very useful feature allows you to view and mod ify hexadecimal code anywhere in 
memory. Instructions on how to interface machine language subroutines to your BASIC 
programs are included. Requires 16K of user memory and runs on both the Atari 800 and 
the Atari 400* On cassette only - $24.95 

6502 DISASSEMBLER by Bob Pierce. This neat 8K BASIC program allows you to dis­
assemble machine code, translating it and listing it i n  assembly language format on the 
video and on a printer if you have one. 6502 DISASSEMBLER can be used to disassemble 
the operating system ROM, the BASIC cartridge, and machine language programs located 
anywhere in RAM except where the DISASSEMBLER itself resides. Also works as an ASCII 
interpreter, translating machine code into ASCI I characters. 6502 DISASSEMBLER re­
quires only 8K of user memory and runs on both the Atari 800 and the Atari 400. Diskette 
version requires 24K. Cassette - $ 1 1 .95 Diskette - $14.95 

WHERE TO GET IT: Cali us at (213) 344·6599 forti>! name of the Qual ity Software dealer nearest 
you. I f  necessary you may order directly from us. Mastert:ard and Visa cardholders may place 
orders by telephone. Or mai l your check or bankcard number to Quality Software. 6660 Reseda 
Blvd . .  Suite 105. Reseda, CA 9 1335. California residents add 6% sales tax. SH IPPING CHARGES: 
Within North America orders m us I include $1.50 for first class shipping and handling. Outside 
North America the charge for airmail shipping and handling is $5.00. Pay in U.S. currency. 
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8 - B I T  l /0 PORT 
+ 5V 07 0 6  0 5  0 4  03 02 0 1  DO 

6 5 4 3 
0 4  03 0 2  0 1  

G2 I C 5  

0/A 

A / 0  1 K  

2 2 
N M 1 1 M N 

+5V t 

6 5 14 h 
04 03 02 01 

I C  4. G 2  

1 K  

9 10 1 
D O  D C  DB 

I C 3  F G1 74 1 7 3 CK 7 7 CK 74 1 73 G 1  Fl 7 4 1 9 3  
1 5  ..).5 CLR 

04 0 3 . 02 01 CLR J 0 4  0 3  02 01 0 0  o c  O B  

ANALOG 
I N PUT C>-

5K 

1 1  1 2  1 3  1 4  

TOR 
LM 311  _J � AT T E N U A  

fi 2 
V O L  
C O M PA RATO R 

OUTPUT ANA LOG 
{ M U ST 
B U F F E R ED ) 

BE 

1 1  1 2  113 14 7 6 

2 R  2 R  2R 2R 2 R  2 R  2 R  

R R R R R R R 

' 
PO I N T  A 

Figure 1: This schematic diagram shows that a small number of parts (all easily ob­
tainable) can be used for a fast, flexible converter. Operation is switch-selectable for 
AID or Dl A modes; conversion takes less than 13 p.s in AID mode, and is almost in­
stantaneous in Dl A mode. Speed of conversion is set by clock frequency and propaga­
tion delays in the integrated circuits used. The concept is easily expandable to 12 or 16 
bits, if necessary. 

Equation 1 

Output Voltage = E7 + E6 + E5 + E4 + E3 + E2 + E1 + EO 
2 4 8 16 32 64 128 256 

buy twenty-five resistors of the same 
value from the same batch, then use 
two resistors in series for each 2R leg. 
In the Dl A conversion mode, the out­
put, which may be taken from point 
A, must be buffered, since the 
counter outputs are of the low-power 
type. 

The voltage comparator (IC7) com­
pares the analog input signal to the 
output voltage of the resistance lad­
der. Since the counter increments 
from zero, the ladder output should 
start out lower than the analog signal. 
When the ladder output level is 

314 February 1981 © BYTE Publications Inc 

greater than the analog signal, the 
comparator senses the change and 
provides a strobe to latch the counter 
values into IC4 and IC5. A 5 k-ohm 
potentiometer may be included to at­
tenuate input signals greater than 5 V. 

The comparator is an LM311, 
which was chosen because it requires 
only a single-ended power supply. 
This simplifies construction con­
siderably. 

The output latches (IC4 and IC5) 
are a pair of 74123 quad-D flip-flops. 
They were chosen because of their 
low drive requirements and their 

2 

0 

1 5  9 1 0  1 15 
DA L 

1 1  1 1  
L D O  DC DB DA 

cu 
5 12 CARRY ��i9 3  c u� 

CLR 14 1 4  CLR 
O A  J oo o c  O B  Q A  

3 7 6 2 3 

I C 6  2 
7404 

a 
1 

2 R  
3 

I C 1 
K l l O O A  

2R 

m 

Number Type + 5V GND 

IC1 K1 1 00A 1 2 
IC2 741 93 1 6  8 
IC3 741 93 1 6  8 
IC4 741 73 1 6  8 
IC5 741 73 1 6  8 
IC6 7404 1 4  7 
IC7 LM31 1 8 1 ,4 

three-state outputs. The output pins 
may be connected to the parallel in­
puts of the counter circuit, and their 
three-state ability allows the use of 
one port for both input Dl A and out­
put AID (analog-to-digital) opera­
tion. 

Operation 
A complete AID conversion cycle 

goes as follows (refer to figure 2) :  

• The cycle starts as the counter 
goes through hexadecimal 00. 
The voltage at point A is at zero 
and the output latch contains 
the result of the last conversion 
cycle. 

• The counter increments toward 
hexadecimal FF, and at some 



32 K BYTE MEMORY 
RELIABLE AN D COST EFFECTIVE RAM FOR 

6502 & 6800 BASED MICROCOMPUTERS 
A IM  65-* K IM*SYM 

PET*S44-BUS  
* PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 

CON NECTOR 'BY US:NG A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD. 

• MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 

• CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. 
• RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. 

* USES •SV 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 . ...................... . ... ...... .. $1 09.00 
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. S49.DD 

U.S.  PRICES O N LY 

apple II plu1 _---�----

74LS02 
74LS03 
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74LS08 
74LS09 
7'1 LS1 0 
74LS20 
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74LS38 
74LS4 2 
74LS48 
74LS51 
74LS54 
74LS74 
74LS75 
74LS83 
74LS85 
74LS86 
74LS90 
74LS93 
74L S 1 07 
74LS1 1 2  
74LS 1 1 3  
74LS122 
74LS123 
74L S 1 2 6  
74LS 1 38 

74 
74LS161 
74LS162 
74LS163 
74LS164 
74LS 165 
74LS1 70 
74LS1 74 
74LS 1 75 
74LS190 
74 LS193 
74LS195 
74LS196 
74LS221 
74LS240 
74LS241 
74LS243 
74LS244 
74LS245 

.44 74LS253 

.95 74LS257 

.95 74LS258 
.69 74LS259 
.69 74LS279 
.45 74LS283 
.38 74LS293 
.48 74LS298 
.48 74LS366 
.95 74LS367 
.69 74LS368 
69 74LS373 

74LS374 

Circle 237 on inquiry card. 

• Switch from"APPLESOFT"to 
"INTEGER BASIC" and back again. 

• With DiscOperati�g System 
DOS 3.3 run PASCAL program 

Circle 236 on Inquiry card. 

1 6K MEMORY 
EXPANSION KIT 

ONLY $58 
FOR APPLE, TRS·BO KEYBOARD, 
EXIDY, AND ALL OTHER 1 6K 
D Y N A M I C  S Y S T E M S  U S I N G  
M K4 1 1 6 ·3  O R  E Q U I V A L E N T  
DEVICES. 

* 200 NSEC ACCESS, 375 NSEC 
CYCLE 

* BURNED-IN AND FULLY 
TESTED 

* 1 YR. PARTS REPLACEMENT 
GUARANTEE 

* QTY. DISCOUNTS AVAILABLE 

ALL ASSEMBLED BOARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY 

APPlE ltm:RIIl'ACE CARDS 
ClnntONCJ PRIM'EIII J tt9 communKAnons "'Jt-.e.toblt ttt 
DUH II COf11'WOUIII d.o.1. 1.l WI 
lnTKIR IAJK I"'M'tWARI lfl APPU.JOPT ptliUnWAIU t9S PAJCIU lAnGUAGI PACHAGI 4M NIUM.lll i'1UtiTIIII 11S PftOTOTVII'ti"'GIHOIWIY H IliUM NCHAGI IM 
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I I I I C O U N T E R  I .----....._ I 

ANALOG I N PUT '� wire-wrap is the best way to build 
such projects. Due to the high speed

· 

of the circuit, it is important to 
bypass each integrated circuit with a 
0.1 �-tF capacitor. I soldered the 
bypass capacitors directly to the back 
of the sockets. Any component 
failures in the bypass network will 
show up as erratic operation (due to 
noise) .  

PO I N T  A 
COU NTER = O O  I I . I 

I I I 

COMPA RATOR OUT 
1 I 

r
l 

-------
I I I 
I I I 
>< x I 

D A T A  OUT DATA VAL I D  DATA VA LID X 
I I I 
I I I 
I I I 

COU NTER B ITS 0 - 7  � � I v Application 

Figure 2: This timing diagram shows that, when the reference voltage (point A) has 
reached the level of the analog-input signal, the comparator toggles to strobe the 741 73 
latches. Data in the latches remains valid until the comparator toggles again. 

The AID operation of the circuit is 
very simple. Connect the circuit to an 
8-bit 1/0 (input/output) port; when 
you want a measurement, simply 
read the value that appears at the 
port. Operation is similar in the Dl A 
mode; simply write data to the port 
(with the select switch set to Dl A) . 
The analog input signal may range 
from zero to about 4.5 V (or greater 
with the optional attenuator) .  Analog 
outputs have the same range, unless 
you take the trouble to install a buffer 
amplifier. • 

• 

point the voltage at point A will 
be equal to the analog input 
voltage. At this time, the com­
parator will drive the clock in­
put (pin 7) to the latches high. 
The rising edge of the pulse will 
cause the latches to retain the 
state of the counters at that 
time. 
This data is retained until the 
next conversion is finished. 

In the AID mode, the data is ap­
plied to the counter inputs with the 
load pin (pin 11) grounded. This feeds 
the digital information directly to the 
resistance ladder, so conversion is im­
mediate . 

Construction 
As long as component leads are 

kept short, no special construction 
practices are required. I believe that 

Of course, the concept is expand­
able; 12-bit and 16-bit converters are 
easily possible with a few more com­
ponents, although conversion times 
will be ionger. • 

THE FIRST TRS -80® COMPATIBLE  COMPUTER 
WiTH H IGH DEN'SITY COLOR GRAPH ICS ! 

LNW 80 

LNW RESEARCH introduces the LN\� 8 0 , a h i g h  per formance c o l o r  compute r ,  
comp<ltible w i th the T?S- B O™ ��odel I .  The f u l l y  i n tegra ted LNt-.'80 i s  
r� soph is t i ca ted and v e rs a t i l e microcompute r wi th the following ;JO\Ver f u l 
f e a t u re s . 

COMPATIBILITY 

Hardware and s o f twa r�:: comp a t i b l e  to the Radio shack TRs- s o T�t Hodel I 
comp u te r ,  provides the w i d e s t  s o f tware base of any I'lic rocomp u te r .  
cassette intc r fa c � ; expansion bus 

DISPLAY 

�ua l i ty upper and lower case d i s p l a y .  

'l':"o modes o f  c o l r:> r g raph i ..:; s , h i g h  r e s o l u t i o n  g r .:1 ph i c s , 3 8 4  x 1 9 2  i n  
e � lj n t

. 
colors - Ing b e r  d e ns i ty than t h e  .'\pple I I �  Low density color grat.Jn�cs o f  128 x 192 a r e  a l so avai l a b l e  i n  ei�ht co lo r s . 

lli i.J ! I. resolution - b l a c k  and white graphics - of 3 8 4  x 1 9 2  mixed w i th 
tex t  and 'I'RS - s o 'l'N s tanda rd graph i c s . 

H c v e r s c  v i d P.o· • :� on1pos i te video RF (JU tpu t .  
PERFORMANCE 

The LNWijO uti l i ze s  the f a s t  Z - 8 0A microprocessor which executes at a 
S J:..Ieed of 4 HHZ - over twice the speed o f  the TRS - 8 0 ™  t-1o d e l  I .  

P C  BOARD $ 8 9.9 5 EXTERNAL DATA SEPERATOR 

ASSEMBlED AND FUllY TESTED 
SYSTEM 
EXPANSION 

Ask about our : LNW RESEARCH 
Keyboard 
caolnet 
laedex 
VIDEO 100-80 

LNW RESEARCH 3 1 83-E AIRWAY AVE COSTA MESA CA 92628 7 1 4-552-894A 

' .. p,l<' t i • > • IA.I oi �DPI<' (_t ... l�< 
"�·110" • "' ot 1•011• (O'P 

S14.95 

ORDERING INFORMATION 

., $69.95 [ PC BOARD & ] 
USER MANUAL 

• SERIAL RS232C/ 20mA 1 /0 
• FLOPPY CONTROLLER 

32K BYTES MEMORY 
PARALLEL PRINTER PORT 

• DUAl CASSETTE PORT 
• REAL· TIME CLOCK 

SCREEN PRINTER BUS 
ONBOARO POWER SUPPLY 
SOFTWARE COMPAT IBLE 
SOLDER MASK,SILK SCREEN 
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Why Do Professionals Prefer 
BECAUSE 
• Unique software • Technical support • Quick 
delivery • Established company • Release 

_
2 

CP/M3 (some packages under UNIX' and TRSOOS�) 
• Quality software • In-house expertise • Fast 
response • User orientation • Competitive prices 
• Customer service • Verbati m6 media • Onyx 
hardware (CP/M and UNIX versions) . 

Business 

BECAUSE 
U n i que swift routing Cybernetics response system 
gives you no-nonsense technical answers that save 
you t ime.  Cal l :  ( 7 1 4) 848-1 922. 

• NEW AM/COBOL' applications: 
• Order Entry/Inventory • Receivables • Payable& • 
General Ledger • Financial Modeling • Client Account­
Ing-and more on the way! 

• NEW CBASIC2' applications: 
• REAP (Real Estate Acquisition Programs). 

M edical 
Real Estate 
Computer Systems Software from Cybernetics? 

AM/COBOL-The new standard lor microcomputer COBOL!! The only COBOL 
lor CP/M (also on TRSDOS & UNIX) with alternate keys (multi-key I SAM), CRT 
screen handling, Interactive debug, and the most useful Level 2 features. Compat­
Ible with RSCOBOL'-but runs laster. 

TRS-80', Model I I  CP/M-The fastest Mod II CP/M with the most features. Out­
standing teaching documentation lor newcomers to CP/M, multiple CRT emula­
tion, down loading package, support lor CORVUS 10 Mb hard disk. Many addi­
tional user-oriented features. 

Plus existing CBASIC2 packages: And system software packages: Distributed in U.K. by: � Microcomputer Applications Ltd. 
1 1 .  Riverside Court, Caversham. Reading. England 

TEL: (07341 470425 
APH1 (Automated Patient History) 
Osborne & Assoc.-Payroll • Payables/Receivables 

• General Ledger 
NAD8 (Name and Address) 
PMS (Property Management System )  

Inquire lor details 

MAGIC WAND' Editing/Word Processing 
CBASIC2 Compiler BASIC 
QSORT8 Soft Merge Package 

Trademarks of: 1Ryan-McFarland Coq). , 'Compile r  Systems, Inc . .  JQigital Research, •Bell 
Telephone Laboratories, I n c  . .  �Tandy Corp. , 6Verbatim, I n c  . .  1Cybernetics. Inc .. 11Struc­
tured Systems Group, Inc., 'Small Business Applications, I n c. 

8041 Newman Ave .. Suite 208 
Huntington Beach, CA 92647 
(714) 848-1922 

SHNA'" IME&I IEIEIIIITM 
presents SH IVA™ 

MULTI-USER 
S-100 OR 

N OW 8 O R  

MUL Tl-TASKING 
APPLE I I  
1 6  BIT!!! 

The world-famous SHIVA'" M ulti-User Real-Time M u lti-Tasking Virtual Operating System with its unique VIRTUAL-PERSONALITY'" disk-resident 
l ibrary of interface routines and Virtual R.A.M. mapping is now available i n  two versions: SHIV A'" 1 . 2 for· 8-bit C.P.U. 's and SHIV A'" 1 . 6 for 1 6-bit 
processors. SHIV A'" 1 . 2 pioneered the high-powered Virtual Operating System (VOS) for microprocessors with its user-reconfigurable Virtual R.A.M. 
assignment for up to 1 6-users or real-time tasks. Now SHIV A'" 1 . 6 continues Omega Research'"'s commitment to non-obsolescence and system 
superiority by extending SHIV A'" into the 1 6-bit world of the SO's. SHIV A'" 1 .6 syntax is upward-compatible with SHIV A '" 1 .2, a l lowing SHIV A'" users to 
recompile SHIV A'" 1 . 2 programs to run under SHIVA'" 1 .6 easily, so users may purchase SHIV A'" 1 . 2 now, and move up to a 1 6  bit processor later as 
their needs dictate with no fear of "software obsolescence.'' SHIV A'" 1 . 6 is upward compatible with CP/M or COOS files and programs through its 
VIRTUAL-PERSONALITY'" disk-resident subroutines, supports hard disks as well as single or double-density floppies, features Logon and password 
protection, and features executive shell  commands similar to UNIX in structure and versatil ity. SHIV A'" interfaces currently to M icrosoft Basic, Cobol, 
and Fortran; C; Forth; UCSD Pascal Programs; Pascai/M; CBASIC-2; APL; ALGOL-60; LISP; PL/1; MAC; and new interfaces are continually in 
development to keep SHIV A'" users State-of-the-Art. 
SHIV A'" 1 . 2 is available for 8080, 8085, 6800, 6502, and ZSO-BASED SYSTEMS INCLUDING CROMEMCO. NORTHSTAR, VECTOR GRAPHIC, SWTP, 
DIGITAL GROUP, ALTOS, IMS, APPLE II, ITHACA INTERSYSTEMS, and TELETEK disk controllers. 6809 C.P.U. version is in development. 
SHIVA'" 1 . 6 is available for 8086/8088/ and ZS000-2 based systems, with versions in development for 68000 based systems. 
Both SHIV A'" versions 1 .2 and 1 . 6 provide full disk utilities for all users. SHIV A'" 1 .6 upgrades are available to registered SH IVA'" 1 .2  users within one 
year of purchase of SHIV A'" 1 . 2 for half the current l ist price. SHIV A'" - The State-of-the-Art in microprocessor operating systems. 

"""1'1:,.,. 
SHIVA'» 1 .2 

R.A.M. addressing to 1 .048 megabytes oh a 
ZSOA-based system 
M i nimum system R.A.M. (single user): 
Additional R.A.M. per user: 
Max,imum # of users or ��sks: . 1 . ;, 
Maximurif# of physical' and logical drives: 

4K 
2K 
1 6  

' 1 28 
1 6-64K 

Banks (1 .048 megabytes) 
$400.00 

R.A.M. Bank capacity: 
System prices: 

SHIVA'» 1 . 6 
R.A.M. addressing to 1 28 megabytes on a . 
ZS000-2 system 
Minimum system R.A.M. (single user) 
Additional R.A.M. per user: 

---""""'! 

4K 
2K 
1 6  Ma�imum # of US!3rS o r  tasks: ih•?' Maximum # of physical and Logical drive: 

R.A.M. Bank Capacity: 
256 

1 6-8 
megabYte banks ( 1 28 megab�es) 

System pric;.;e;.;s_: ---------------�6�5_._00_. 
Complete Documentation Included: Documentation ava ilable separately for $50.00. (Applicable to later purchase of SHIVA'" system) 
Signed license agreement must be returned prior to a l l  shipments. 

CP/M is a trademark of Digital Research • CDOS is a trademark of Cromemco, Inc. • UNIX is a trademark of Bell Laboratories 
SHIV A'", VIRTUAL-PERSONALITY'", and OMEGA RESEARCH'" are trademarks of OMEGA RESEARCH'". 

1L____, IMEGA IEIEAIII™ P.O. Box 479, Linden, Ca. 95236 (209) 334-6666 9 am to 5 pm 
Mon. - Fri. 
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Turn Your COSMAC VIP 
into a Frequency Counter 

Andrew Modla 
5 Derby PI 

Newtown P A 18940 

Many electronic construction projects include a 
decade-frequency counter somewhere in their hardware. 
For example, I have seen decade-frequency counters in 
pH meters, digital voltmeters, capacitance meters, 
tachometers, digital thermometers, camera shutter-speed 
meters, event counters, etc. This article describes a fre­
quency counter that is somewhere else-in software. This 
application is an example of the elimination of hardware 
by using software techniques . No additional hardware is 
required. Your microcomputer can replace decade­
counter hardware in each of the construction projects 
named above. 

I programmed my RCA COSMAC VIP microcom­
puter to perform as a general-purpose, audio-range 

FREQ U E N CY 
COUNTER 

E R A SE D I S PLAY 

CALL MACHINE 
LANGUAGE 
COUNTING 
P R O G R A M  

D I S P L AY 
5 DIG ITS 

WAIT 2 SECONDS I 
Figure 1: General flowchart for a program that enables a 
microcomputer to act as a frequency counter. 
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decade-frequency counter. The program will count in the 
1 to 11,004 Hz range. It checks the transitions of the 
COSMAC 1802 microprocessor EF4 input flag for one 
second. The binary count taken is then converted to a 
decimal value for display on the video monitor. After 
two seconds to show the count, the program begins to 
count again. 

The program derives its accuracy from the crystal 
clock that runs the microprocessor. Timed program loops 
check the input line at precise intervals to obtain a count. 
Figure 1 shows the flowchart of the program. The pro­
gram is shown in listing 1. It consists of a COSMAC VIP 
CHIP-8 interpretive-code main program for control and 
display, and an RCA CDP1802 machine-language sub­
routine to perform the counting function. 

One of the parameters passed to the machine-language 
subroutine is a time parameter that, when incremented to 
zero, gives a precise 1-second interval used in counting. 
The COSMAC VIP has a 3.521280 MHz crystal . If you 
use a different crystal, the following formula will provide 
a number that, when subtracted from 65,536, will count 
for one second: 

T =  

number of clock 
cycles in 1 second 
number of clock 
cycles to execute 

looping instructions 

.f._ 
X 

106 clock cycles 
X 

(1 second) 
2 second 

8 clock cycles 
X 

machine cycle 

F X 106 
160 

2 machine 
cycles 

X (5 instructions) 
instruction 



Circle 240 on inquiry card. 

Quiet Designs 
Preformatted Disks: 

Com pat ib le  with Lan ie r  'No Prob lem' ,  
Lan ie r  90/ 1 00 ,  M icom 2000/200 1 ,  
A.M .  425, C. P.T.  6000/8000, Canon 

Standard Disks 
For a l l  systems usi ng  u nformatted d isks 

Head Clean ing Kits 
Kits for 5 1/4 "  and 8" d rives 

Fl ip-Sort™ 
Durab le ,  Dust P roof , Desk Top Disk Storage 
and Retrieval System .  

Quiet Desig ns I nc. 
1 330 W. Robinhood D r., 
Su ite F 

Q uiet Designs of California 
1 030 W. Maude # 5 1  2 
Su n nyvale, CA 94086 

Stockton, CA 95207 
Ph. (209) 957·863 1 

Ph. (408) 730-0 1 70 

Quiet Designs I nc. 
473 Macara #706 
Sun nyvale, CA 94086 
Ph. (408) 739-52 1 5  

Qu iet Designs I nternational 
5940 F #2 Road 
Richmond, British Columbia, 
Canada V7C 4R9 
Ph. (604) 273-97 1 0  

Let the convenience. fascination and power 

� of computers bring new dimensions to your �,..........., I 111.-. � � personal life. Over 30 informative sessions 

� �L_ � � at the Personal Computing Festival offer 

;: --,___ a remarkable view of the many ways �� � 1 � � you can put computers to work for � � "-"'� # - you. Hands-on exh1b1ts g1ve you a ,.....,..,.,_ # � chance to test the capabilities � � �� � �� of equipment designed for 

� ��;: -... # -
� r � 'J,.....,..,;. � lf':t"ot use in your home. office. 

1 � � # � L_ .- �,........,.,. � � or classroom as the PCF 

� � � � � joins NCC '8 1 in the � c� ,......... 0� v main exhibit area for the first time. 

< '--JI. � 
Learn how computers can 

...,... � r � develop an investment portfolio or � ...,... � � ..........._ compose mus1c; create a picture or 
� -.... � � #,.......,� calculate commissions on sales; con-�� ..4 "- ..,j trol your furnace or do your home-

work. See applications you never .,..,.,..,.,- ............ thought of in special demonstra-�,......,.,. tion area. Most important 

Personal Computing 
Festival 

now a part of the 
N<.1tion;;;l Computer Conference '8 1 

May 4-7, 1 98 1  
McCormick Place 

Chicago, Ill inois 

"-�, of all - find out how 
computers can make life 

better for you -41t personally! 
Register for one full day for 5 I 0.00 (includes 

Personal Computing Digest) - or attend the full three­
day session for 5 30.00. (If you prefer. register for the 

full NCC '8 1 session - 560 fee includes PCF registration. 
For discount air fares. air-

line reservations. hotel and fill 0 
show information or to pre­

register CALL TOLL FREE 
800-556-6882 

A conference within a conference sponsored by the 
American Federation of Information Processing Societies. Inc. 
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ADDRESS 

0200 
0202 

0204 

0206 
020B 
020A 
020C 
020E 

021 0  
021 2  

021 4  
0216 
021B  
021A 
021 C  
021 E  
0220 
0222 
0224 
0226 
022B 
022A 

CODE 

OOEO 
A3FB 

0300 

AAOB 
6600 
6410  
651 0  
A3FB 

F61E 
F065 

F029 
D455 
7405 
7601 
3605 
120E 
6B7B 
FB1 5  
FB07 
3BOO 
1224 
1200 

COMMENTS 

ERASE DISPLAY 
I = ADDR OF 5-BYTE DECIMAL-CONVER­
SION AREA 
CALL MACHINE-LANGUAGE COUNT­
ING PROGRAM 
TIME PARAMETER 
V6 = 00 
V4 = 1 0  
V5 = 1 0  
I =  ADDR OF 5-BYTE DECIMAL-CONVER­
SION AREA 
I =  I +  V6 SET I TO DIGIT ADDRESS 
VO:VO = MI VO CONTAINS DECIMAL 
DIGIT 
I = VO(LSDP) GET DIGIT PATTERN ADDR 
DISPLAY DIGIT USING V4 AND V5 
V4 + 05 NEXT HORZ TV DIGIT LOCATION 
V6 + 0 1  NEXT DIGIT 
SKIP IF V6 = 5  
GO TO 20E 
VB = 7B 
SET TIMER FROM VB 
GET TIMER INTO VB 
SKIP IF VB = 00 
GO TO 224 
GO TO 200 

r - - - - - - - - - --, 
I T H I S  STEP PREVENTS I I D I S P L AY P R OG R A M  \ - -��-=-R���- - _ __j 

Listing 1: The main frequency-counter program for the RCA 
COSMAC VIP microcomputer. The program is written in 
CHIP-8 interpretive code. 

where F is the crystal frequency in MHz. For F = 

3.521280, T has the value 22,008. Since the program 
counts up to zero, the count used in the program is 
decimal 65,536 - 22,008 = 43,528, or hexadecimal 
AA08. Note that the VIP microcomputer halves F by us­
ing a flip-flop. The maximum frequency that can be 
counted by the program is T 12 or 11,004 Hz using the 
above crystal frequency. This assumes no half-cycle of 
the signal being measured is shorter than five instruction 
executions, or 45 .438 J.LS. 

The counting subroutine uses a five-instruction loop 
for counting in both the high and low halves of a cycle. 
Every five instructions, the time-parameter count is in­
cremented by 1. When the time parameter becomes zero 

A D D  I TO 
T I M E  COUNT 

( RE )  

Text continued on page 323 

A D D  I TO 
T I M E  COUNT 

( RE )  

Figure 2 :  Flowchart for the frequency-counting program written for the CDP1802 microprocessor. The program can be adapted to 
work with almost any microprocessor. 
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Listing 2: The counting subroutine for the frequency-counter program written for the RCA COSMAC VIP microcomputer. The sub­
routine is written in CDP1802 microprocessor code and corresponds to the flowcharts in figures 2 and 3. 

Hexadecimal Hexadecimal Instruction 
Addreu Code Label Mnemonic Operand Comment 

· coUNTING PROGRAM 
•REGISTER A CONTAINS ADDRESS OF FIVE-BYTE AREA 
•sET EVENT COUNTER TO ZERO (REGISTER F) 

0300 FBOO F COUNT LDI 0 
0302 BF PHI F 
0303 AF PLO F 

·sET TIME COUNTER (REGISTER E) TO PARAMETER 
•TIME COUNTER VALUE FOLLOWS SUBROUTINE CALL 

0304 45 LDA 5 
0305 BE PHI E 
0306 45 LDA 5 
0307 AE PLO E 
0308 E2 SEX 2 
0309 61  OUT 1 TURN OFF TV DISPLAY 
030A 22 DEC 2 

·sTART COUNTING 
030B 37 1 4  MAIN B4 ON BRANCH IF EF = 1 
030D 9E GHI E DUMMY INST 
030E 1E  INC E 
030F 9E GHI E 
031 0  3AOB BNZ MAIN 
0312 3029 B CONVD 

•EF FLAG 1 
0314 1 F  O N  INC F ADD 1 TO EVENT COUNTER 
0315 1E INC E 
031 6  9E GHI E 
031 7  3A 1 B  BNZ WZERO 
0319 3029 B CONVD 

•w AIT FOR EF 0 
031B 3F24 WZERO BN4 OFF BRANCH IF EF = 0 
031 D  9E GHI E DUMMY INST 
031 E  1 E  INC E 
031 F  9E GHI E 
0320 3A 1 B  BNZ WZERO 
0322 3029 B CONVD 

•EF FLAG 0 
0324 9E OFF GHI E DUMMY INST Listing 2 continued on page 322 

_ _ _ _ _ _  ......_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ [U RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET compu1es - ;n )> () 0 .. 
a: 
I � HARD D ISK M U LTI PLEXOR (fJ � BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 §l 
c. FOR THE TRS-80* Mod I I  SEEK and F IND functions for Variables, Line Numbers, Strings, Keywords. 'Al l ' cri 
§ NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE! !  

options available for line numbers a nd variables. Load from BASIC - Call with I 
� 'CTRL 'R . Output to screen or printer! � 
0 • Allows up to 4 Mod l l 's to connect to a single controller - up to 4 hard disk OSM $75_00 Mod I ,  $150_00 Mod 1 1  8 "" drives per controller. Users may access the same file simu ltaneously (first-come Disk Sort/Merge for RANDOM files. All machine language stand-alone package for c a: first-served). .... l • Uses Cameo controller and standard 1 o-megabyte cartridge (hard) disk drives s

1
orling

DO
s
S
pee

0
d .

1
Establis

t
h sort spec

t
ification in sim

h
ple BAS

d
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k
comman

h
d Fi le . Execu

d
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UJ along wilh RACET Hard/Soft Disk System (HSD) software. rom . n y opera or act10n o sort IS to c ange IS ettes w en requeste . :l 
§ • Access times 3 to 8 times fastei than floppy. Mixed floppy/hard disk operation Handles multiple diskette files! Super fast sort times - improved disk 1/0 times rn 
t= supported . make this the fastest Disk Sort/Merge available on Mod I or Mod I I .  1 � • Compatible with your existing TRSDOS programs � you need only change (Mod I Min 32K 2-drive system. Mod 1 1 64K 1 -drive) � 
0 filenames! All BASIC statements are identical. UTILITY PACKAGE (Mod II 64K) . $150.00 8 � • A single file may be as large as one disk. Alternate mode allows 24-million lmporlant enhancements to the Mod I I .  The file recovery capabilities alone will pay o 

1 byte record range. Directory expandable to handle thousands of files. for the package in even one application! Fully documented in 1 24 page manual! � 
� • Includes special utilities - XCOPY for backup and copies, XPURGE for multiple XHIT , XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from � 
£ ��i
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t;; disk size, etc. diskette include track-0, and absolute disk backup/copy with 1/0 recovery. DCS :n � HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 builds consolidated directories from multiple diskettes into a single display or E) 
a: Call for multiuser pricing. Dealers call for OEM pricing .  listing sorted by disk name or file name p l us more. Change Disk ID with OISKID. � � BASIC LINK FACILITY 'BLINK'  $25 Mod I ,  $50 Mod I I  XCREATE preallocates files and sets ' LOF' to end to speed d isk accesses. DEBUG I I  � 1 Link from one BASIC program to another saving all variables! The new program ���

s
m
s
���

i
W 
step, trace, subroutine cal l ing , program looping, dynamic disassembly � 

E can be smaller or larger than the original program in memory. The chained program 
DEVELOPMENT PACKAGE (Mod 11 64K) $1 25.00 � 8 may either replace the original program, or can be merged by statement number. � t;; The statement number where the chained program execution is to begin may be Includes RACET machine language SUPERZAP, Appa,rat Disassembler, and Model E) 

o specified! (Mod 1 Min 32K 1 -disk) I I  interface to the Microsoft ' Editor Assembler Plus' software package including � � uploading services and patches for Disk 1/0. Purchase price includes complete c 
INFINITE BASIC (Mod I Tape or Disk) $49.95 copy of Editor Assembler + and documentation for Mod I. Assemble directly into � � 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 ::; 

t= functions. Includes RACET machine language sorts! Sort 1 000 elements in 9 facility (ZBUG) , extended editor commands. fjj � seconds ! !  Select only functions you want to optimize memory usage. COMPROC (Mod 1 _  Disk only) $1 9.95 1 ;: INFINITE BUSINESS (Requires Infinite BASIC) $29.95 Command Processor. Auto your disk to perform any sequence of instructions that � � Complete printer pagination controls - auto headers, footers, page numbers. you can give from the keyboard . D IR , FREE, pause, wait for user input, BASIC , No. 8 � Packed decimal arithmetic - 1 27 digit accuracy + ,  - , •, I. Binary search of FILES and MEM SIZE, RUN program, respond to input statements, BREAK, o 

1 of sorled and unsorted arrays . Hash codes. return to DOS, etc. Includes lowercase driver, debounce, screenprint! � (fJ � � CHECK, VISA, M/C, C.O.D . •  PURCHASE ORDER ·TRS-80 IS A REGISTERED TRADEMARK � RACET COMPUTES � � 
8 TELEPHONE ORDERS ACCEPTED (714) 637·50.16 OF TANDY CORPORATION 

702 Palmdale, Orange, CA 92665 � .. () 
r;_ �E�O�S ��T�L��A�E��te.!.= ��O�S �2T�l�S.;;_R�E�m�e� �E�O� �A�T�L�S.;;. R�E��te.!.;" -� 
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Listing 2 continued: 

0325 
0326 
0327 

0329 
032B 
032C 
032E 
032F 
0331 
0332 
0333 
0334 
0335 
0336 
0337 
0338 
0339 
033B 
033C 
033D 
033E 
033F 
0340 
0341 
0342 
0343 
0344 
0345 
0346 
0347 
0348 
034A 
034B 
034C 
034D 
034E 
034F 
035 1 
0352 
0353 
0354 
0355 
0356 
0357 
0358 
035A 
035B 
035C 
0391 

(Dpyright ©1980. 
Digicomp Research 
All rights reser.otd. 

IE  
9E 
3AOB 

F805 
A7 
F803 
BC 
F88F 
AC 
9F 
5C 
I C  
SF 
5C 
I C  
EC 
FS 00 
AD 
9F 
BE 
SF 
AE 
BE 
F7 
AE 
I C  
9E 
77 
BE 
2C 
3B 51 
I D  
9E 
BF 
BE 
AF 
30 40 
SD 
5A 
l A  
I C  
I C  
27 
87 
3A 39 
E2 
69 
D4 
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INC E 
GHI E 
BNZ MAIN 

* CONVERT BINARY TO DECIMAL (VALUE IN REGISTER F) 
*FIVE-BYTE AREA FOR STORING DECIMAL NUMBER IN REGISTER A 
CONVD LDI 

PLO 
LDI 
PHI 
LDI 
PLO 
GHI 
STR 
INC 
GLO 
STR 
INC 
SEX 

ZCNT LDI 
PLO 
GHI 
PHI 
GLO 
PLO 

SUBREG GLO 
SM 
PLO 
INC 
GHI 
SMB 
PHI 
DEC 
BNF 
INC 
GHI 
PHI 
GLO 
PLO 
B 

BORROW GLO 
STR 
INC 
INC 
INC 
DEC 
GLO 
BNZ 
SEX 
INP 
SEP 

TABLE # 1027 
# E803 
# 6400 
# OAOO 
# 0100 

New PASCAI.rlOO™ CPU mates 
today's 'popular UCSD Pascal lan­
guage to your 5-100 system. With 
both a ZBO processor and the Pascal 
Microengine' alxlard, PASCAL-100 
gives you the power of software data 
structuring without sacrificing 
speed; memory space-or even your 
current ZBO, 8080 and CP 1M2 
software. 

Greater Speed. Up to s to 
10 times faster than usual S-100 

5 NO. OF BYTES 
7 
03 SET REGISTER C TO CONVERSION TABLE 
c 
SF 
c 
F STORE RF (FOR DEBUGGING PURPOSES) 
c 
c 
F 
c 
c 
c SET X TO C 
0 SET COUNTER TO ZERO 
D 
F MOVE RF VALUE TO RE 
E 
F 
E 
E SUBTRACT TABLE ENTRY FROM RE 

SUBTRACT MEMORY 
E 
c NEXT TABLE BYTE 
E 

E 
SUBTRACT BORROW 

c ORIGINAL TABLE BYTE 
BORROW 
D ADD I TO COUNTER 
E MOVE RE TO RF 
F 
E 
F 
SUBREG 
D 
A STORE DECIMAL DIGIT 
A NEXT DIGIT LOCATION 
c NEXT TABLE ENTRY 
c 
7 SUBTRACT I FROM NUMBER OF BYTES 
7 
ZCNT 
2 
I 
4 

implemen­
tations 
of 
UCSD Pascal. 3 

TURN ON TV 
RETURN 
10000 
1000 
1 00 
10  
I 

Plore Plemory. Up to 
128K bytes of memory, plus an optional 
1M extended address feature. Dealer I OEM Inquiries 
Better Performance. , welcomed 

upward compatibility built in. 
_ �]{X)! ��g������i��

-
�-�;as-EE---1

. 
rPJ._ q]jL ,_,.s .. . ,.....,.,.,_i � .. 

for complete information-fast-mail this ad or call us. 
Name ------------- 7ltle 
Company------------- Phone 
Address -------------------

Stale Zip _____ _ � Digicomp Reseilrch Terrace Hill. Ithaca NY 14850 \ 
. . .J _1, . "l -
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A D D 2 TO R C 
N E X T  TABLE 
E N T R Y  

S U B T R ACT 1 

F R O M  R 7  
( N U M B E R  O F  BYTES) 

Figure 3:  Flowchart for the binary-to-decimal-conversion pro­
gram. RA contains the address of the digit storage area. 

Text continued from page 320: 
(this 16-bit value will overflow to zero at 65,536), the 
binary-to-decimal-conversion portion of the subroutine 
gets control. This routine successively subtracts multiples 
of ten stored in a table from the binary number and stores 
decimal digits each time the frequency count underflows. 

Once you have your frequency counter running, you 
might want to modify the program to check EF2 instead 
of EF4 input. With this change, sine waves on EF2 can be 
counted using the tape-input line of the VIP. 

Other useful applications for the frequency-counter 
program are the alignment of a modem kit like the Pen­
nywhistle 103 and the adjustment of cassette-tape clock 
interfaces. 

Even if you don't have a COSMAC VIP, you can pro­
gram your microcomputer to perform frequency counts 
using the flowchart contained in this article. Happy 
counting! •  

C i rcle 243 on inquiry card. 

TH E P RACTICAL APP ROAC H 
TO M U LTI-USER 
M U LTI-TAS K I N G  
APPLICATIONS 

OSM'S N E W  EXPANDABLE MULTIPROCESSOR, 
MULTI-USER SYSTEM MODEL 6500 

MODEL 6500 FEATURES: 
-Up to 6 separate users per mainframe (10 in  March, 1 98 1 ). Each user has 
their own system consisting o f  ZBOA CUP, 64K memory console and op­
tional local printer 1/0. 
-S100 Bus and CP/M2.2® compatible. User and master processors do not 
communicate on the S 1 00 Bus enabl ing users to operate at full speed. 
-User processors are connected to the master processor through a h igh 
speed parallel b id i rectional data channel. 
-M ulti-user System Executive. U n like MPJM® there is no performance 
degradation as users are added. 
-Users share common disk storage and master printer. The master pro­
cessor handles disk (floppy and hard) access and printing, as well as 
automatic master printer spooling. 
-Each user has a system reset button. I f  any o f  the users, whether local or 
remote (thru MODEM), should "crash", he may reset h is  CPU by depressing 
the console break key. Other users will not be affected providing complete 
autonomy. -Additional features inc lude expandability to 100 + user ter· 
minals,  interfaces to any ASC I I  CRT terminal ,  messages can be passed 
among users, and mult i - level f i le  security and file sharing interlock are pro­
vided. 
CP/M and MP/M are registered trademarks of Digital Research. 

OSM COMPUTER CORPORATION 
2 3 64 WALSH AVENUE e SANTA CLARA, CA 95051  

(408) 496-69 1 0  e TWX:  910  3 3 8  2099 

BYTE 
BACK ���UE� 

fOR �ALE 
The fol l owi ng issues are available: 

1 976: J u ly and November 
1977: March, May thru December 

1978: 

F
ebruary thru October, December 

1979: January thru December except March 
1 980: January to current issue except February and October 

Cover price for each issue through August 1 977 is  $1 .75 
Domestic; $2.75 Canada and Mexico;  $3.75 Foreign. 

September 1 977 through October 1 979 issues are $2.50 
Domestic; $3.25 Canada and Mexico; $4.00 Foreign. 

November 1 979 to current is  $3.00 Domestic; $3.75 Canada 
a

r

n� �{o ; $4.50 

F
oreign

Send requests ')11YTJ� with 
payment 
to: 
B YTE 
Publications 
70 Main St. 
Peterborough 
NH 
03458 
A ttn: 
Back Issues 
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Programming Quickies 

KNIGHT: A Knight's 
Tour Proble1t1 in MMSFORTH 

Ulrich Frei, Aalweg 13, D 7922 Bolheim, West Germany (BRD) 

I run MMSFORTH on my Radio Shack TRS-80 Model 
I. I wrote the KNIGHT program in listing 1 to compare 
the speed of FORTH with other languages . The program 
in listing 1 shows the trial-and-error solution of the 
Knight's Tour problem (ie: to find a sequence of Knight 
moves such that each chessboard square is visited exactly 
once) displayed on the screen while the solution is being 
worked out. A modified version of this program that 
does not give a dynamic display of each move was com­
pared in execution speed and relative program size to the 
same algorithm coded in TRS-80 Level II BASIC and in 
Z80 machine code. The results are given in table 1. • 

Listing 1: The program KNIGHT, a Knight's Tour problem writ­
ten in MMSFORTH. This listing was made on a European 
printer, which necessitates the American user to change all the 
percent signs (o/o) to exclamation points (!). The exclamation 
point is actually the familiar "store-value" variable in FORTH 
and is used in the words { I J and { + I  } .  
( KNIGHTSTOUR F'ART 1 OF 4 BLOCK 80 

( TO START , TYF'E 80 LOAD < ENTE R >  

( REF'LACE Y, W I T H  EXCLAMATION-MARK 

' TASK I 

11 11 2ARRAY BOAR[I 

64 ARRAY DIRECT 

7 ARRAY [IX 7 ARRAY [IY 

28 LOAD 

2 VARIABLE XNEW 2 VARIABLE YNEW 

2 VARIABLE XF'OS 2 VARIABLE YF'OS 

1 VARIABLE N 

81 LOAD 

( KNI GHTSTOUR 

INIT CLS 

< LOAD ARRAY-ROUTINE ) 

BOARD-REPRESENTAT ION ) 

STORAGE OF DIRECTION ) 

POSSIBLE [II SF'LACEMENTS ) 

FUTURE POSITION 

CURRENT F'OSITION 

NUMBER OF MOVE ) 

F'ART 2 OF 4 BLOCK 81 ) 

12 0 DO 12 0 DO - 1  

1 0  2 DO 1 0  2 DO 0 

1 2 2 BOARD Y. 

J BOARD Y. LOOF' LOOF' 

J BOARD Y. LOOF' LOOF' 

65 0 DO 0 I [IIRECl' Y. LOOF' 

8 0 DO 8 0 [10 I 2 * J 8 * F'TC " - " LOOF' LOOF' 

0 0 F'TC " 1 " 

2 0 [IX Y. 

-1 � DX Y. 

1 DX Y. 

6 DX Y. 

-1 2 DX Y. -2 3 DX Y. -2 4 DX Y. 

2 7 Dx
· 

Y. 

82 LOAD 

1 0 [IY Y. 2 1 DY Y. 

-2 5 DY Y.. -2 6 DY %. 

2 XF'OS Y. 2 YF'OS Y. 2 

2 2 DY Y. 1 3 DY Y. 

-1 7 DY Y. 

XNEW Y. 2 YNEW Y. 1 N Y. 

-1 4 DY Y. 

< KNI GHTSTOUR F'ART 3 OF 4 BLOCK 82 ) 

F'OSCHK XF'OS @ N @ D I RECT @ DX @ + XNEW Y. 

YF'OS @ N @ D I RECT @ DY @ + YNEW Y. 

XNEW @ YNEW @ BOARD @ 0= 

MOVE XNEW @ XF'OS Y. YNEW @ YF'OS Y. 1 N +Y. 

YF'OS @ 2 - 2 * XF'OS @ 2 - 8 * F'TC N ? ( D I SF'L . MOVE ) 

N @ XF'OS @ YF'OS @ BOARD Y. < UF'DATE BOARD ) 1 

BACK YF'OS @ 2 - 2 * XF'OS @ 2 - 8 * F'TC " 

0 N @ D I RECT Y. 0 XF'OS @ YF'OS @ BOARD Y. N @ 1 - N Y. 

XF'OS @ N @ DIRECT @ DX @ - XF'OS Y. 

YF'OS @ N @ DIRECT @ DY @ - YF'OS Y. 

83 LOAD 

< KNI GHTSTOUR 

KNIGHT 

KNIGHT 

Language 

F'ART 4 OF 4 BLOCK 83 ) 

CLS ! N I T  

BEGIN F'OSCHK 

IF MOVE 

ELSE N @ D I RECT @ 7 = 
IF BACK 

BEGIN BACK 

N @ D I RECT @ 7 < 

END 

THEN 

1 N @ DIRECT +Y. 

THEN 

N @ 64 

END KEY DROF' < STOF' > 

Execution Time Relative Size 
of Program 

Z80 machine language 
M MSFORTH 

1 min,  06 sec 
30 min 

1 
27 

539 Level II BASIC 9 h r, 52 min 

Table 1 :  Comparative execution times and program sizes of 
three versions of the same program. The same algorithm was 
used to code each of the three versions of the Knight 's Tour 
problem, one version each in ZBO machine language, 
MMSFORTH, and Level II BASIC. The machine used was a 
Radio Shack TRS-80 Model I. 
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A Heating and Cooling 
Management System 

This article describes a practical 
application for computer-automated 
management of your home's heating 
and cooling needs. 

Let's review some simple facts 
about the home that will be helpful in 
planning a home heating and cooling 
management system. Of course, you 
may have a few of your own to add 
after reading the list : 

• The kitchen is usually warmer than 
the rest of the house during cook­
ing periods. 

• The laundry room, while being 
used, is usually warmer than the 
rest of the house. 

• During normal sleep periods, we 
care only about the temperature of 
the bedrooms. 

• In a two-story house, the tempera­
ture upstairs is usually significant­
ly warmer than downstairs. 

• We do not care what the tempera­
ture is (within reasonable limits) in 
the house when we are away. 

Now let's take a look at the basic 
weakness of most central heating 
(and air conditioning) units . There is 
only one thermostat and it is located 
in one room. Therefore, only the tern-

Tom Hall 
8500 Cameron Rd 
Austin TX 78753 

perature of that room is really 
regulated, and the thermostat must be 
manually adjusted. Now let's ex­
amine a system that can be used to 
help manage the heating and cooling 
of a home. The components of the 
system are the computer, the central 

Your personal com­
puter can optimize 

your home heating and 
cooling system even 
when you 're away 

from home. 

heating unit, a real-time clock, a 
switch that indicates whether anyone 
is at home, and an array of computer­
compatible temperature sensors. 

Designing the System 
The first step is to determine how 

many of the temperature sensors you 
will need . For a week or so, measure 
the temperature in each room of your 
house about six or eight times a day . 
At least two of these times should be 
during cooking and washing periods. 
You will probably find that the 

temperatures in all the bedrooms are 
about equal . Several other rooms will 
probably be similar under most con­
ditions. The number of sensors need­
ed for your home will vary with your 
conditions, but you will probably not 
need a sensor in every room. You will 
want to place a temperature sensor 
outside, in the kitchen, in a bedroom, 
and in any room that shows a 
temperature . difference of several 
degrees in a day's time. 

To approximate the thermal capa­
city of each area, determine the num­
ber of cubic feet of space served by 
each sensor. This is necessary to com­
pute the average temperature of the 
house. From this information, we will 
decide whether to turn on the heating 
(or cooling) system or to just balance 
the temperature throughout the house 
by turning on blower fans. Of course, 
when we do not care about the 
temperature balance (such as when 
we are sleeping or away from home),  
it will not be controlled as tightly. 

The flowchart of figure 1 presents a 
possible control routine for the hard­
ware described here . It is written for 
winter with the assumption that our 
main concern is keeping the house 
warm. 

o * * * * NORTH STAR USERS * * '1;t * :; 
2 Bw FLOPPY SUBSYSTEM HAS DAWNED ON THE HORIZON 2 

COMPLETE WITH MANUALS. SOFTWARE, HARDWARE FULLY INTEGRATED, READY TO RUN 

* Tn t cl l l y  <. Pmpdt ib le  w i t h  N P r t h  Star hardwa re * A l l ows use nt 8� and f or 5 · dri ves * Detai led.  80 page manual  incl uded * Background print  tasks 
* Su ppo rt> l l <>ppy I i les u p  l o  4 . 2 M B  * S i m ple, plug-in operation * Ful ly  CPI M "' compatible * Fi le  securi ty * Extensive u t i l i t ies included 

DMA-DOS Software . $200 

Dynamic M icroprocessor Associates Disk Operat ing System 
Tarbell Double Density C ontroller . . . . .  $420 
Cables $40 

Dual Shugart 8" BOOR drives in cabinet with fan 
and power supply . , . . . . . . . .  $1,250 
Total package . , . $1,910 
Price!' and offers su b ject t0 cha nge with0ut n otice 

Wf WILL PAY SHII'PING O N  PREPAID ORDERS i Cnntinenlal  USA nnl y i .  WE HAVE NO READER INQUIRY NUMBER. PLEASE WRITE OR CALL. 

6 JOHN D. OWENS ASSOCIATES, INC. � � 12 SCHUBERT STREET, STATEN ISLAND, NEW YORK 10305 � z z "' OVERSEAS CALLERS: TWX 710 588 2844 or call (212) 448 6298* DOMESTIC CALLS: (212) 448 6283 (212) 448 6298 (212) 448 2913 "' 
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N O  

Y E S  N O  

WA I T  F O R  

T E M P E R AT U R E  

M O N I T O R  

I N T E R R U P T 

Y E S  

Figure 1: Flowchart for a winter temperature-control program. Use of this flowchart assumes that the computer has control of the 
house thermostat and fans and that it can sense temperature through several remote temperature transducers, the sleep/waking status 
through a real-time clock, and the home/gone status through a user-controlled remote switch. 

The flowchart is self-explanatory, 
but several notes are in order. When 
installing an interface to your heating 
system, be sure to leave the existing 
thermostat active for safety reasons. 
Also, if you are not familiar with the 
workings of your heating unit, ask 
for assistance from a professional . 

Hardware Description 
Figure 2 demonstrates two versions 

of the remote switch that tells the 
computer whether or not anyone is 
home. The version in figure 2a uses 
one wire from the computer connect­
ing through the remote switch to a 
natural ground (for example, a water 

pipe ) .  The software that samples the 
STATUS bit should do so several 
times in order to be sure of the remote 
switch's position : 

Because the use of the home's 
ground may produce a false reading 
(due to the "noise" of household 
appliances, among other things) ,  the 
more complex circuit of figure 2b pro­
vides a foolproof solution; its disad­
vantage is that it requires three extra 
remote lines . The 1 k-ohm resistor 
close to the 5 V supply limits the cur­
rent coming from the source in case of 
an accidental short.  The IC4a and 
IC4b pair form an RS latch that holds 
the most recent value of the remote 

switch (which is a momentary closure 
swi tch ) .  This  c i rcu i t  has  the 
advantage of requiring only a con­
ventional electrical ground. The AT 
HOME OVERRIDE switch is located 
close to the computer so that the user 
can change the value . of STATUS 
without throwing the switch at the 
remote location. 

Figure 3 is a schematic of the tem­
perature sensor, which is based on a 
National Semiconductor LX5700 terri­
perature transducer . The circuit con­
verts the analog output of the trans­
ducer to a pulse frequency via a timer 
circuit .  We can later convert this in 

Text continued on page 330 
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(2a) 

R E M O T E  

S W I T C H  

(2b) 
, - - - - - - - - - - l  

R E M O T E  

S W I T C H  

5 . 6 K  

H O M E  

I 
5 . 6 K  

I 

L _ _ _ _ _ _ _ _ _  _j 

� - - - - - ,  
I + 5 V  I i " ' " ' l___L�-------"-f I G O N� I I I 
L _ _ _ _ _ _j AT H O M E  

O V E R R I D E  

+ 5 V  

!OK 

AT H O M E  

O V E R R I D E  

r 

I C 4  

7 4 C O O  

N u m ber 

I C3 
IC4 

6 -----C> STAT U S  

Type 

7404 
7400 

+ 5  v 

1 4  
1 4  

COMPU TER END RECEI VER 

STAT U S  

! O K  

L O W =  A T  H O M E  

H I G H =  G O N E  

G N D  

7 
7 

L O W = A T  H O M E  

H I G H =  G O N E  

Figure 2 :  Schematic diagram for the home/gone remote switch. The version of this switch given in  figure 2a  is simpler, using fewer 
components and wires, but it may be vulnerable to electrical "noise" in the natural (house) ground it makes use of. The version in 
figure 2b is more complex, but it uses a conventional (equipment) ground and two NAND gates wired as a set-reset (RS) latch that 
remembers the most recent switch position. 

miND ex 
O IJD !JIIJJ §!Y) § fi iJ!! £!/!D §  

System-One: 

An information storage and retrieval system 
offering a simple yet powerful inquiry by 
example operator interface. The inqu iry by 
example process al lows an operator, regard· 
less of formal training, the ability and oppor· 
!unity to take advantage of a powerful 
retrieval tool. For those in need of a more 
formal approach supporting boolean expres· 
sian evaluation, keep an eye on future 
m/NDex product releases. 

For more detail, see our earlier Nov/Dec 1 980 
ads in B YTE. 

m1ND.x System-One, for UCSD Pascal 1 .5, 
1 1 .0, or PASCAUM with sample databases 
and manual . $250 
m/ND.x manual only.  . . . .  $ 30 

Pascal 
Pascal Resources: 

Since Pascal is the preferred language at 
mJNDex , and because of its growing pop­
ularity and acceptance, m/NDex is consider­
ing the development of a major M I N Dex· 
CHANGE Softsource, a database entitled 
"Pascal Resources." 

If you or  your company have products or ser· 
vices related to the Pascal language and we 
have not already contacted you, please con· 
tact us for further information on this 
development. 

I f  you would be interested in  obtaining a 
copy of such a database in either machine 
readable form, hard copy, or microfiche tor­
mat, please drop us a l ine stating your 
preference. 

Current M I N DexCHANGE Softsources in  the 
form of System-One compatible text files in· 
elude: 

1. M icro-Op-System Resources. 
2. Micro-Language Resources. 
3. Micro-Peripheral Resources. 

Softsources are $30 each, or $75 for the set. 
Each database includes a related thesaurus 
of key words for use with System-One. 

Dealer inquiries are invited. 

Contact: miNDex lnfosystems 
81 Centennial Loop, Suite A 
Eugene, Oregon 97 401 

Ph: (503)485-5827 

Shipped on 8 "  single-density 
soft sectored diskettes. 

UCSD Pascal is a registered trademark of The Regents of the University of California. PASCAUM is a trademark of Sorcim. 
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AIM 65 
AIM 65 is ful ly assembled, tested and warranted. With the addit ion of a low cost, readi ly  available power 
supply, it 's ready to start working for you. It has an addressing ·capabi l ity up to 65K bytes, and comes 
with a user-dedicated 1 K or 4K RAM. 
• Thermal Printer • Built·ln Expansion Capability 
• Fuii·Size Alphanumeric Keyboard • TTY and Audio Cassette Interfaces 
• True Alphanumeric Display • ROM Resident Advanced Interactive Monitor 
• Proven R6500 Microcomputer System Devices • Advanced Interactive Monitor Commands 

P R I C E: $389.00 
Plus $4.00 UPS (shipped i n  U .S .  must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawai i ,Canada, $25 air mail to all other countries 
We manufacture a complete line of h igh quality expansion boards. Use reader service card to be added 
to our mai l ing l ist, or U.S. residents send $1 .00 ( I nternat ional send $3.00 U.S.) for a irmail  del ivery of our 
complete catalog. 

E N T E R P R I S E S  
I N C O R P O R A T E D  

2951 W. Fairmount Avenue • Phoenix, AZ 85017 • (602) 265-7564 

REMOTE SENSOR COMPUTER END 

Figure 3: Schematic diagram for the remote temperature sensor. ICl is the temperature sensor, while IC2 is a transistor array that ex­
hibits stability over a wide temperature range. The output bit CNEN must be high to allow the pulse train --ctV to appear. The fre­
quency of the pulse train at --ctV is proportional to the temperature being sensed. 
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Figure 4: Schematic diagram for a temperature-count accumulator. This circuit allows the computer t o  count the pulses from any one 
of the eight temperature sensors. After the count is finished, the circuit returns the count as an absolute 16-bit number delivered 
1 byte at a time. ICS is an 8-bit shift register that transfers the 8 bits coming from the computer (IBO thru IB7) to the enable lines of the 
eight temperature sensors (CNENA thru CNENH) when the load-sensor-select-byte input line goes high. IC6 thru IC9 are three-state 
binary counters that are cascaded to form a 16-bit counter. 

Text continued from page 327: 

software to a temperature reading. 
In figure 3, the circuit formed by 

the transistor Ql, the light-emitting 
diode (LED), and their two associated 
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resistors forms a constant-current 
source. A constant-current source is 
an efficient way of sending power to a 
remote circuit because the impedance 
of the power line to the remote circuit 

is not critical. Also, a zener diode is 
present within ICl to regulate its 
voltage. 

To minimize the number of wires 
running to the multiple remote sen-



( ��
r
u�� �hange) 

Temperature _(Counts at Hot Water Temperature)-(Counts at 32 o F )  
Change -

(Corrected Hot Water Temperature) 

To figure the actual temperature: (!emperature ) 
m Degrees 

_(Number of Counts for Unknown Temperature)-(Counts at 32 °F) -
(Count Change per 1 o F  of Temperature Change) 

Table 1: Equations for obtaining corrected temperature readings from the sensors. 

sors that this design requires, I used a 
technique that allows the use of the 
same wire both to supply power to 
the integrated circuits and to return 
the pulse train from IC2 . The pulse 
train from IC2 pulls the power line 
low enough to be recognized as a 
logical low by IC3. During the short 
periods that the power line is low, the 
capacitor C3, assisted by the constant 
current coming from the transistor­
LED pair even when the power line is 
low, maintains power to the sensor. 

The pulse train arriving at IC3 has 
a frequency that is proportional to 
the temperature being sensed by IC1. 
The NAND gate of IC4 allows the 
CNEN line to control the flow of the 
pulse train to the CN line . 

Figure 4 shows the temperature­
count accumulator that receives the 
CN signal from any one of eight 

sensors. The circuits IC6 thru IC9 are 
each binary counters with three-state 
outputs (high, low, or disconnect) . 
They will be used to count the 
number of pulses in a fixed time 
frame from each sensor in its turn. 
Figure 5 shows a timing diagram for 
the temperature accumulator and 
gives an explanation of its workings. 

To calibrate the sensors, a large 
bucket of ice and a thermometer 
capable of measuring temperatures 
from about - s o  F to 120 ° F are need­
ed. The sensor to be calibrated should 
be hooked up to the computer in the 
same way that it will be for remote­
temperature sensing. The real-time 
clock should allow the sensor to 
count for about 0.5 seconds before 
the computer reads its count value 
from the circuit in figure 4. The count 
for the sensor should be in the range 
of 3000 to 15,000 counts; this tells us 
only that the sensor is functioning. 

Take each sensor and dunk it in the 
bucket of ice . Pour in just  enough 
water to cover the ice, stir, and stick 
the thermometer in. This is called an 

L O A D  SENSOR BYTE 

I Bo TO I B7 

RESET COUNT ------���--�------�!�--------------� 
R E A D  BYTE 1 

READ BYTE 2 --------------+-------���'--------��L---------
I N I T I A L I Z E R E A D  T E M P E R A T U R E  

Figure 5: Overview of the temperature-sensing process. The events must take place in 
the following sequence: (A) Deselect all sensors by setting IBO thru IB7 to zeros, then 
raising the load-sensor-select-byte bit to high. (B) Reset the temperature count with a 
positive pulse. (C) Select the desired sensor by the above method, but with a 1 going to 
the IB line of the chosen sensor. (D) After the count is completed, deselect all sensors as 
in step A .  (E) Get the low byte of the count by pulsing the read-byte-1 line. (F) Get the 
high byte of the count by pulsing the read-byte-2 line. (G) Reset the temperature count 
as above; then go back to C if more sensors are to be read. 

ice-point bath. The count from each 
sensor is the number of pulses equiv­
alent to a temperature of 32 o F. Con­
firm this reading with your ther­
mometer, which should also read 32 o 
F .  If it does not, note the difference in 
the two readings-this number can be 
used as a correction factor in the next 
step . 

Take the sensors out of the bucket 
and pour out the ice water. Rinse the 
bucket with hot tap water. Then fill 
the bucket with hot tap water, put the 
sensors back in the bucket along with 
the thermometer, and stir again. Read 
the thermometer and record the count 
for each sensor at the new temper­
ature. If the reading at 32 o F  was off, 
you will have to adjust the new 
temperature by the same amount. 
This gives us the corresponding count 
for each sensor for two temperature 

extremes. From this we can easily 
determine the temperature of a given 
sensor by using the equations in table 
1. Knowing the temperature from 
each sensor, you can proceed to write 
a program from the flowchart and 
start keeping track of your home 
heating system. • 

1 .  Lefferts, Peter, Linear Applications 2 
( Nat ional Semiconductor,  Santa Clara,  
California). 
2. Smith, M F,  " Using I nterrupts for Read­
Time Clocks , "  BYTE, November 1 977, pages 
50 thru 53. 
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Modifying the SwTPC Computer 
Thomas J Weaver 
825 N Sherry Ave 
Norman OK 73069 

Changing to  a newer 6809 
microprocessor is a simple way to 
upgrade a 6800-based computer. In 
fact, Southwest Technical Products 
Corporation makes a conversion kit 
for its 6800 system that includes a 
6809 processor board (see photo 1) 
and complete instructions. The kit 
can be built in one evening, but does 
require some modifications to the 
existing system. 

Because of changes that I had 
already made to my computer, I was 
able to ignore the modifications sug­
gested for the memory boards and 
disk controller. However, these 
changes are not complex, and should 
not require much time. 

What I found most upsetting were 
the modifications that had to be made 
to the motherboard. These changes, if 
made, would not allow the use of the 

6800 processor board. Because I have 
many large 6800 programs in binary 
form, without source code, it became 
necessary for me to fix the mother­
board so that it would work with 
either processor board. 

Although several of the bus lines 
are redefined for 6809 use, some of 
the changes do not affect 6800 opera­
tion. For example, the 6809 uses the 
UD2 line for the active-low FIRQ 
signal. All told, these are only five in­
compatible signals. 

By installing a five-pole, two­
position switch, it is a simple matter 
to change the configuration from 
6800 to 6809. Most of the wiring at­
tachments to the motherboard can be 
made in a small area, and a ribbon 
cable allows the switch to be mounted 
above the reset and power controls. 
Other connections must be made to 
the reset switch and the 'motherboard 
power-supply connector. These con­
nection points on the bottom of the 
MP-B motherboard are shown in 
photo 2. Table 1 summarizes the 

(212) 986-7690 
MAIL ORDER ONLY EPSON MX-80 

EPSON MX- 70 

Micro Computer Your One Stop For . • .  Qu•lltv •nd Huge S.vlngo 

DISC 0 UNTcompany 

QUALITY • DELIVERY • SERVICE 

CALL FOR PRICES 

ATARI 
800-$795 

COMMODORE 
8K - $729 
16K - $888 
32K - $ 1 088 
2022 - $695 
2040 - $ 1088 
8050 - $ 1 435 
8032 - $1495 

XYMEC NEC 
HQ 1000 - $2395 SPINWRITER 

5510 - $2795 
5520 - $2990 

Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 

PAPER TIGER 
445 & 460 

CALL FOR PRICE 

*XEROX 
1740 RO - $2619 
1 740 KSR- $2995 
1750 RO - $2795 
1750 KSR - $2995 
1 730 - $2195 

We pay all shipping and insurance charges except items marked with asterisk. PHONE (212) 986-7690 VISA, "MasterCharge add 5%· N.V.S. Residen_ts add appropriate sales tax. 
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jumpers and traces that must be cut .  
See figure 1 for the various switch 
connections. 

When the modifications are com­
plete, either processor board may be 
used by connecting or disconnecting 
the 6809 reset cable, changing pro-

Con nection Points 

A UD3 on 1/0 bus 
B SELECT 5 on 1/0 bus 
C IC 6 pin 7 
D IC 6 pin 1 1  
E IC 6 pin 6 (at R 1 2) 
F A 1 2  l ine on 8850 bus 
G IC 5 pins 5, 6 
H IC 4 pin 2 (on connector l ine) 
I IC 4 pins 9, 1 0  
J IC 4 pin 1 1  
K IC 4 pin 1 2  
L I C  3 pin 6 (at R1 1 )  
M Master Reset l ine on 8850 bus 
N UD2 l ine on 8850 bus 
0 + 5  V (at R 1 ,  R2, R3, et al) 
P reset switch 
Q reset switch 
R power supply connector pin 9 

jumper: 
A - B  
H - L  
N....JWv--0 

6.8 k-ohm 
P - 6809 reset connector 
Q - 6809 reset connctor 

cut: 
D - / / - G 

near D 
1 - / / - K 
remove master reset l ine at mother­

board 

Table 1: The five-pole, two-position 
switch of figure 1 is connected to the 
points specified in this table. Note that 
not all modifications are made directly 
to the switch; some are jumpers. 

Address Translation of 48 K Bytes 

Physical  Address 

Oxxx 
1 xxx 
2xxx 
3xxx 
4xxx 
5xxx 
6xxx 
7xxx 
Axxx 
Bxxx 
Cxxx 
Dxxx 

Logical Address 

Oxxx 
1 xxx 
2xxx 
3xxx 
4xxx 
5xxx 
6xxx 
7xxx 
8xxx 
9xxx 
Cxxx 
Dxxx 

Table 2: Physical and logical memory 
addresses are mapped in a slightly dif­
ferent manner. 



Circle 247 on inq u i ry card. 

What are Heathkit® owners saying about Buss? 
"Keep up the great work. Buss is the most useful, 
information-packed publication I have encountered 
in my 15 years in the computing industry." Clara, 
CA 

This is what people are saying about Buss: The Independent 
Newsletter of Heath Co. Computers. 

Buss is the publication where Heath® owners can give candid 
reportsor their experiences w ith Heath® and Zenith products. It's 
mailed first class about every three weeks. 

"Congratulations on Buss's advance information. 
One issue alone saved me over $ 1 5 0 .  Total savings 
about $240 so far!" New Rochelle, N Y  

Buss also publishes a directory of over 80 suppliers which is 
FREEt() subscribers. You can start your subscription with the 
latest edition or available back issues (about 1 5  stil�in stock). 
12 !ssues: $ 1 7 . 9 7  (overseas a!rma�l $ 2 5.00)�}- & \..'-""':� c;.;,."b· 

"Your Buss paper has been most helpful to me as 
I 'm just getting started with my H 8 ,  H 1 7  & H 1 9. 
Keep up the good work." Maize,  KS 

1 8  ISSUes: $24.95 (overseas atrm atl $35.00)  rvv /_J\if J .<}Ill) 
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Payable in U.S. dollars on a U.S. - bank or by international money 
order. Buss, 3 2 5-B Pennsylvania Ave . ,  S . E . ,  Washington, DC 20003.  

cessor boards, and resetting the five­
pole switch. Eventually, I plan to 
disassemble my binary programs and 
reassemble them on the 6809; but this 
system is quite flexible, so there is no 
rush. This allows me to evaluate and 
disassemble newly acquired 6800 pro­
grams without having to borrow a 
friend's 6800 system. 

The Monitor 
The 6809 processor board includes 

space for four 2716-compatible 
2 K-byte programmable-memory in­
tegrated circuits. The address loca­
tions for the first two circuits overlap 
I/0 port addresses, while the third 
has addresses identical to the 8-inch 
floppy-disk controller board (this 
presents no problem for those using 
5-inch floppy disks) .  The la.st of the 
four sets of addresses is occupied by 
the SBUG-E monitor read-only­
memory integrated circuit. 

Photo 1:  To ensure proper operation of the 6809 processor board, in a modified system, 
resistor R20 should be installed on the solder side of the board, as shown. It is necessary 
to trim the leads flush with the top of the board, since they will be covered by the 
NMIIRESET connector. 

This monitor is slightly different 
from SwTPC's SWTBUG monitor, 
for the 6800 processor, but is also 
similar in many ways. This monitor 

allows all registers to be examined 
and set directly, using the Control 
key, in combination with the register 
name. For example, keying Control-
0 allows the user to examine or 
change the direct-page register. In the 
SBUG-E monitor: 

• all registers may be displayed using 
the R command, and the system stack 
may be examined using the S com­
mand. 
• There are separate commands to 
boot 8-inch (D) and 5-inch (U) 
floppy-disk units. 

Bring the computer to your senses 
The Soundchaser· computer music system transforms 
the Apple u · ·  into an expandable. professional quality, 
pclyphonic keyboard synthesizer one sequencer. Sound-

chasers music modules include a 4 octave keyboard 
housed in an attractively finished wood cabinet com-
plete with interface card. connector and 
control The synthesizer voice card provides 

3 analog/digital hybrid. studio quality programmable 
synthesizers. Each synthesizer consists of a wide range, 
waveform select oscillator. digitally controlled 24 dB/ 
octave, low pass resonant filter. user definable LFO. fully 
programmable envelope generators, and a digitally 
controlled amplifier. System software includes a 4 chan­
nel sequencer which supports up to 12 synthesizers ! 

Explore Soundchaser's musical horizons. 
Play the sounds at your fingertips. 

Keyboard: $650.00. 3 Synthesizer voice card: $350.00. 
Write or call for details. 
Dealer inquiries invited. (415) 747-0614 

·soundchaser is a trademark of Passport Designs. Inc. 
· ·Apple is a registered trademark of Apple Computer. Inc. 

�SPORT ��SIGNS 
Marketing: 
Box 21061. 
Minneapolis. MN 55421 

Headauarters: 
Box 478. 
La Honda. CA 94020 
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• A memory-dump command (E) 
produces hexadecimal and ASCII 
dumps. 
• The familiar byte-examine and 
byte-change command (M) is still im­
plemented. 
•A memory-test command (Q) 
checks a specified block of memory. 
• The go (G) command has been 
restructured to obtain the program 
execution address from the program­
control register, rather than hexa­
decimal location A048. 
• The go command also removes soft­
ware interrupts created by the set 
breakpoint (B) command. 
• All breakpoints may be removed at 
once using the X command. 
• The MIKBUG tape load (L) and 
punch (P) commands are still present. 

Commands which are conspicuous 
by their absence are J (execute pro­
gram starting at specified location) 
and F (find locations containing a 
specified byte). I hope these com­
mands are included in the next ver­
sion of the monitor, since I use them 
frequently, especially while trying to 
discover why new binary programs 
refuse to run on my system. 

Photo 2: Use of a ribbon cable allows· a 
five-pole, two-position switch to be 
mounted in a convenient location on the 
front panel. 

Memory 
One of the areas that must be 

mastered before using the memory 
check (Q) command is Dynamic 

I C 6 P I N  6 � 
( AT R 1 2  I E 

I 
I o-- J I 

I C 4  P I N  1 1  
) 
I 
I 

I C 5  P I NS 5 - 6 G 

� D  I C G  PI N 1 1  

I 
I o-- c 
I 

I C G  PIN 7 

I 
I 
I � I 

I C 4  P I N  1 2  K 
I 

I C 4  PI N S  9 - 1 0 

I 
o-- F I A 1 2  LI NE ON S S 5 0  BUS 

I 
I 
I 
I 

M A ST E R  R E S E T  L I N E  
M � p  

O N  S S50 B U S  I 

R E S E T  SW I T C H 

I 0 
I 
I 
I 
I 

P O W E R  S U P P L Y  
R 

_/- a  
C O N N E C T OR P I N  9 

R E S E T  S W I T C H  

0 

Figure 1: The free end of the ribbon cable is connected to a five-pole, two-position 
switch, according to this diagram. 
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Address Translation. Basically, 
memory may have different physical 
and logical addresses. When powered 
up, the monitor checks the amount of 
memory available, and then maps it 
in 4 K-byte segments, using the 
following hexadecimal hierarchy: 
Dxxx, Cxxx, Oxxx, lxxx, 2xxx, 3xxx, 
4xxx, 5xxx, 6xxx, 7xxx, 8xxx, 9xxx, 
Axxx, Bxxx. Up to 56 K bytes of pro­
grammable memory may be mapped 
in this manner. An example of the 
physical and logical addresses of 
48 K bytes is shown in table 2. Since 
the modifications mentioned do not 
permit user memory at physical 
addresses 8000 thru 8FFF for 6800 
operation, the memory limit for 
systems with this modification is 
52 K bytes. 

The address table for the software 
interrupts (SWI, SWI2, and SWI3) 
and the interrupt requests (IRQ and 
FIRQ) is near the top of the user 
memory beginning at hexadecimal 
address DFCO. This table also in­
cludes the lower and upper limits for 
a supervisor-call address table, used 
in connection with the SWI3 instruc­
tion . When an SWI3 instruction is en­
countered, the following byte is ex­
amined. Assume this next byte con­
tains the value n .  If the user has pro­
vided a supervisor-call address table 
containing at least n + 1 addresses, 
the supervisor routine indicated by 
the (n + l)th address will be executed. 
If the supervisor-call address table is 
not present or does not contain 
enough entries, the regular SWI3 
address will be used. 

Extras 
Several parts of the MP-09 pro­

cessor board have obviously been de­
signed for expansion. Simple, on­
board connectors reconfigure the 
data rate lines for speeds from 110 
to 38,400 bps (bit per seconds), or use 
the 110 bps line as a Bus Request line. 
These and other features suggest that 
SwTPC has specific enhancements in 
mind. 

The FLEX2 (6800) and FLEX9 
(6809) 5-inch floppy-disk operating 
systems from TSC (Technical Sys­
tems Consultants) further enhance 
the use of this modification. Text 
files, BASIC programs, and source 
code may be easily transferred from 
one system to the other since both use 
the same disk format. Now disks as 
well as hardware can be used inter­
changeably with a dual 6800/6809 
system. •  
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NEWDOS/80 by Apparat . . . . . . . . . . .  $ 1 49.95 
NEWDOS + with ALL UTILITIES 

35-track . . . . . . . . . . . . . . . . . . . . . . .  $69.95 
40-track . . . . . . . . . . . . . . . . . . . . . . .  $79.95 

TR5-80TM DISK AND OTHER MYSTERIES 
. . . $ 1 9.95 

MICROSOFT TM BASIC DECODED & OTHER 
MYSTERIES for the TR5-80TM . . . . . .  $29.95 

$24�o� 5 Y4 "  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 LI BRARY CASES 
(not shown) 

An economical form of storage for 10 to 1 5  
diskettes, and i s  suitable for your bookshelf! 
Case opens into a vertical holder for easy ac­
cess. 

5 '14 -inch diskette case . . . . . . . . . . .  $3.25 
8-inch diskette case . . . . . . . . . . . . . $3.50 

' R INGS' & 
TH I NGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERTIIf rein­
forcing hub ring kit. 7-mil mylar rings in­
sta l l  in seconds.  K i t  is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 5 Y• "  diskettes . .  $9.95 
REFI LLS (50 Hub Rings) . . . $4.95 

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 
52 c leanings.  Removes conta m ination 
from r e c o r d i n g  s u rfaces i n  s e c o n d s  
without harming drives . 

CLEAN ING KIT for 5Y4'  drives . . .  $24.95 

Single Sided, Single Density, Soft-Sectored 
5 Y.-inch, (for TRS-80™) Mini-floppy 

DISKETTES 
$ 2 1 b�x�f 1 0  

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. 

PLAI N JAN E™ 
DISK ETTES 

The Beautiful F loppy 
with the Magnetic PersonalityrM 

Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box . . .  no fan­
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 

PLAIN JANE ™  Diskettes . . . . . .  $ 2 1 .95 

10 boxes of 10 . . . .  (each box)$21.50 

VERBATIM'S PREM IUM DISKETTES AT 
AFFORDABLE PRICES 

DATALIFE™ 
Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually certified diskettes 
feature thicker oxide coating, longer-lasting 
l u br icant ,  im proved l iner ,  superior 
polishing and more! Meets or exceeds IBM, 
Shugart. ANSI,  ECMA and ISO standards. 
Buy the best . . . buy DATALI FE™. 

VERBATIM DATALI FETM DISKETTES 
5 Y•·inch (box of 10) 

M D525-01 . . . . . . . . . . . . . .  $26.95 
10 boxes of 10 . . . .  (each box)$25.95 

8-inch FLOPPIES 
Single-Density, FD34-1000 . . .  $29.95 
Double-Density, FD34-8000 . .  $39.95 

CALL FOR I N FORMATION ON 

OTH E R TR�80™ PRODUCTS 

Products damaged in 
transit will be 

exchanged. 
Prices, Specifications, 
and Offerings subject 

to change without 
notice. 

MOST ORDERS 

SHIPPED 

WITH I N  ONE 

B U SI N ESS DAY 

PRICES I N  EFFECT 
February 1, 1980 THRU 

February 28, 1980 

WE ACC E PT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• M O N EY ORDERS 
• C . O . D .  

• Add $ 2.50 for 
standard UPS 
shipping & handling 

• $2.00 EXTRA 
for C . O . D .  

• Ohio residents 

Circle 249 on inqu i ry card. 

add 5 1/, %  sales tax . 

CALL [tiliil TO P LAC E O R D E R  TOLL FO R P R O D U CT I N FO · - · 

1 -800-321 -3552 1 -800-321 -3640 
IN OHIO call (2E��7�00 (COLLECT) [:!:] r';lt:TR lt:CHr;10LOG�t5 CORPORRT�O� TRS·BO is a TM of Tan:����� 

2 6 1 1 1  B r u sh Avenue .  Euc l id . O h io 44 1 32 PLAIN JANE is a TM of MTC. 
© 1980 by Metatechnologies Corporation, Inc. 
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What's Neww? 
SOFTWARE 

Stock Portfolio Package T RS-80 
Program Generator 

Stockpak combines Standard & Poor's 
expertise with the latest analytical meth­
ods of Wall Street investors to help users 
buy and sell stocks and to manage port­
folios. Stockpak assists in evaluating and 
managing a portfolio of up to I 00 securi­
ties. with as many as 30 transactions on 
each issue. Up to 900 New York and 
American Stock Exchange and over-the­
counter common stocks can be analyzed. 
Users can record buy and sell transactions. 
price. dividend information. and stock 

APEX -Apple II Floppy­
Disk Operating System 
The APEX disk operating system 

features a command structure that is 
similar to CP/M's. Twenty command 
words are contained within the system. 
and APEX has the ability to treat external 
programs as transient commands to the 
operating system.  There is a scrolling 
editor that is compatible with the Videx 80 
character card. APEX can handle both s­
and 8-inch floppy and hard disks on the 
same system. and it is fully functional on 
single-drive and multidrive systems. Back­
up files. a backup directory. read-after­
write, and size limit checks are included. 
File allocation techniques make APEX's 
file handling four times faster than CP/M 's. 
Automatic default structures set up com­
mand strings, file names. and extensions. 
A special device handler structure allows 
for interfacing nonstandard peripherals. 
The basic APEX package includes a two­
pass resident assembler and a macro-
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splits. Companies can also be analyzed. 
Designed for TRS-80 users, the four Stock­
pak floppy disks contain the portfolio­
management system. screen and select 
system, a report writer system, and a de­
monstration data base. Stockpak is a crea­
tion of the Standard & Poor's Corporation, 
and it is available for 5 49.95 at Radio 
Shack outlets. An annual subscription to a 
monthly update service is available for 
5 200. 

Circle 400 on inquiry card 

editor. The assembler generates an 
alphabetized symbol table, a cross­
reference table, and it is capable of 
assembling over 1 900 lines per minute. 
The editor has 1 8  commands and I 0 text 
buffers. APEX costs 599 from Apparat Inc. 
440 1 S Tamarac Pky, Denver CO 80237 .  
(303) 74 1 - 1 778. 

Circle 401 on inquiry card 

The program Generate writes a three­
program system (a selector. input/edit 
module, and print program) that will 
maintain a key file. The input/edit module 
allows the operator to add, delete. or 
change records and their keys in the fi le .  
The print program selects the fields to be 
printed, and it selects the range to appear 
on the listing. The program comes on a 
5-inch floppy disk with instructions that in­
clude suggested applications. Generate re­
quires a TRS-80 Model I Level II system 
with at least two disk drives and 3 2  K 
bytes of memory. A printer is optional, 
because the program can be user-adapted 
for a display screen. The program costs 
5 I 00 from Paul Swanson. c/o Data Works 
Inc, 97 Jackson St. Cambridge MA 02 1 40, 
(6 1 7) 492-4305. 

Circle 402 on i n q uiry card 

OSI Software 
HEXDOS 2.3 is a disk operating system 

designed for use with OS/ (Ohio Scientific) 
BASIC in ROM (read-only memory) . Re­
siding in 2 K bytes of memory, HEXDOS 
supports a real-time clock. named floppy­
disk files. trace and single-stepping of pro­
grams, a tone generator. multiple data 
files. editing capabilities. chaining of pro­
grams. and an interactive disassembler. 
The price for a 5-inch floppy disk and 
manual is 5 2 7 . 50. 

FOCAL-65 is DEC's (Digital Equipment 
Corporation) powerful. high-level lan­
guage adapted for the 6502. It constructs 
programs that are more compact than 
similar BASIC programs. All in 8 K bytes. 
FOCAL-65 features 9-digit floating-point 
arithmetic and string handling functions. 
This language is available on a 5-inch flop­
py disk or cassette with a manual fc;Jr 
5 49 .50. Information on either software 
package can be obtained by writing The 
6502 Program Exchange, 2920 W 
Moana. Reno NV 89509. 

Circle 403 on inqu i ry 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 New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 



Statistics Program 

Micro stat is a statistics package for CP/M 
systems using BASIC-80. The program is 
chiefly oriented towards files. It includes a 
data-management subsystem that allows 
users to list edit destroy, delete, augment, 
sort, rank order, lag. move. merge, and 
transform data into new data. Programs 
are provided for statistical analysis in 
descriptive statistics, hypothesis resting, 
analysis of variance. scatterplots. correla­
tion analysis, simple and multiple regres­
sion, time series, and more. Microstat re­
quires 48 K bytes of memory. a single-den­
sity 8-inch floppy-disk drive, and CP/M 
with BASIC-80. The program is available 
for the North Star disk operating system 
and BASIC; two disk drives are recom­
mended. The cost is S 250. A manual is 
S I S .  For further information, contact 
Ecosoft, POB 68602. Indianapolis I N  
46268, [3 1 7) 283-8883.  

Circle 404 on inqu i ry card 

CP/M 2.2 for 
OSI C3 Systems 

Known as CP/M2, this version of CP/M 
2 . 2  is compatible with the original OSI 
[Ohio Scientific) C3 computer's CP/M for­
mat. All software and data on current OSI 
CP/M disks can be retained. With CP/M2, 
disk read operations are four to five times 
faster. and disk write operations can be as  
much as fifty times faster. The C3 CP/M2 
compensates for 2 or  4 MHz microproces­
sor operation. The system also includes a 
CP/M disk-to-disk copy routine. a memory 
rest program for the ZBO. and 1/0 fin­
put/output) drivers for most OSI peri­
pherals. CP/M2 is available for S 200 from 
Lifeboat Associates. 1 65 1  Third Ave, New 
York NY I 0028, [2 1 2) 860-0300. 

Circle 405 on inqu i ry card 

What's Ne11r? _ 

SOFTWARE 

CP/Modem 
Information Engineering has released 

CP/Modem. This package can send files 
between a CP/M computer and another 
computer. make a CP/M system function 
as a terminal to a remote computer. and 
al low users to operate, control, and per­
form diagnostics on remote CP/M systems. 
A high-level protocol supports error 
checking and automatic retries during file 
transfers. File transfer is block-oriented. 
CP/M modem has three operating modes: 
terminal, termecho, and datalink, plus a 
transitional state command mode. The 
program has a split-screen display, with 
status indicators for data rates. mode, pari­
ty. stop bits, word length, data type, and 
file name. The software supports data 
rates to 1 9. 2  k bps and has full- and half­
duplex modes. The CP/M Modem soft­
ware package is distributed as object code 
on 5- and 8-inch floppy disks in CP/M for­
mat. A single microprocessor license is 
$ 300. The manual is S 1 5 . Mainframe sup-. 
port for Digital Equipment Corporation's 
DECsystem- 1 o• is S 1 500. For further infor­
mation, contact Information Engineering, 
8 Bay Rd. POB 305, Newmarket NH 
03857,  [603) 659-589 1 .  

Circle 406 on inquiry card 

CP/M-86 
Digital Research's CP/M-86 operating 

system is for any microcomputer that is 
based upon the lnte1 8086/8088 micropro­
cessors. CP/M-86 is a single-user operating 
system designed to take advantage of the 
8086's address space and speed, while ex­
panding upon the facilities of CP/M. For 
compatibility, the file format of CP/M 2 has 

muLISP/muST AR-80 
AI Development System 

The muLISP-80 pseudocode LISP inter­
preter can provide the basis for AI [artificial 
intelligence) projects. muST AR-80 pro­
vides a resident display-oriented editor 
and debugging facility. A pseudocode 
compiler in m uLISP-80 produces extremely 
compact code. Dynamic allocation of 
data-space boundaries maximizes the use 
of programmable memory storage. Link­
age to machine-language subroutines is 
easily performed. These two programs 
work on 8080-, 8085-, and Z80-based sys­
tems. The system includes a library file that 
contains utility functions which provide 
examples of muLISP function definitions. 
Supplied with the system are several 
games. including a muLISP implementa­
tion of the Eliza [Doctor) program .  Micro­
soft and Lifeboat Associates are offering 
muLISP/muST AR-80 for a variety of m icro­
computers including those using the 
TRSDOS and CP/M operating systems, or 
equivalent systems. For details, contact 
Microsoft. I 0800 NE 8th. Suite 8 1 9, 
Bellevue W A 98004, or Lifeboat Associ­
ates. 1 65 1  Third Ave. New York NY 
1 0028. 

Circle 407 on inqu i ry card 

been retained. CP/M-86 can function as a 
slave node in a CP/NET network. Logical 
and hardware-dependent portions of the 
operating system are modularized. For 
more information, write to Harold Elgie, 
c/o Digital Research, POB 5 79, 80 1 
Lighthouse Ave, Pacific Grove CA 93950, 
[408) 649-3896. 

Circle 408 on inquiry card 
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VisiCalc Plus for the 
HP-85 Microcomputer 
VisiCalc Plus is an enhancement of the 

calculating and bookkeeping VisiCalc pro­
gram for the Hewlett-Packard HP-85 
microcomputer. The program is useful for 
forecastin g ,  budgeti n g .  a n d  other 
business and technical applications. The 
enhancements include a graphics pro­
gram that lets users turn VisiCalc tables in­
to four-color graphics. Line charts. bar 
charts. pie charts. and curve-fitting graphs 
are available along with graphics features. 
such as six styles of lines and hatchings. 
Twenty extra financial. statistical. and 
mathematics functions include internal 
rate of return, standard deviation. and 
variance. A "Help" facility displays infor­
mation abou,t a keyword typed by the 
user. VisjCalc Plus comes on tape cart­
ridges and floppy disks for 5 200. A 
1 6  K-byte memory module is required to 
run the program.  For information. contact 
Inquiries Manager. Hewlett-Packard Com­
pany. 1 507 Page Mill Rd. Palo Alto CA 
94304. 14 1 5) 857- 1 50 1 .  

Circle 409 on inquiry card 

TRS-80 
Cash Register Software 

Computer Consultants'. 3 1 2  Hoyt St. 
Dunkirk NY 1 4048, j7 1 6) 366-0766, TRS­
POS allows a TRS-80 Level l !  to function <;�s 
a point-of-sale terminal system. Some TRS­
POS features are its English operator 
prompting and error messages and an 
electronic memo pad. With TRS-POS. the 
businessperson can keep track of sales 
commissions and inventory. The system 
can be user-configured to suit individual 
needs. The TRS-POS system comes· in a 
1 6  K-byte package that allows 50 user­
definable departments and in a 32 K-byte 
package that allows I I 0 departments. 
TRS-POS prices begin at s I 00. 

Circle 4 1 0  on inquiry card 

The Store Manager 
High Technology Inc. 800 I N Classen 

Blvd. POB 1 4665, Oklahoma City OK 
73 1 1 3 . 1405) 840-9900, is distributing The 
Store Manager. This program is a point-of­
sale and inventory-control system.  It pro­
duces purchase orders. receiving reports, 
invoices. packing slips. and quotations. 
Sales totals and inventory-management 
reports are also handled. The program is 
useful for managing small businesses. The 
Store Manager runs on a 48 K-byte Apple 
II with at least two floppy-disk drives. The 
suggested retail price is 5 250. 

Circle 411 on inquiry card 
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What's New? 
SOFTWARE 

Pascal Express 
Utility Package 

This package of utilities and other soft­
ware for the Apple II is designed to help 
experienced BASIC users become ac­
quainted with UCSD Pascal. Four sections 
simplify 1/0 !input/output) formatting; 
allow access and change in the disk direc­
tory from a Pascal program; perform in­
teger. string. and real number conver­
sions; and support files of variable-length 
records. Also in cluded a re Pascal 
demonstrations with listings on BASIC 
equivalents. a routine to view disk files in 
ASCII or hexadecimal code. a text format­
ter. a program to maintain a variable­
length data file. and a Happy Birthday sur­
prise. A manual. a disk. and the source­
code files cost s 45 from Software Express. 
POB 50453, Palo Alto CA 94303, 14 1 5) 
856-9244. 

Circle 412 on inquiry card 

Multi-User, Multitasking 
Disk Operating System 
The Cromix operating system supports 

Cromemco's floppy- and hard-disk drives. 
It includes multiple hierarchical directories 

.and subdirectories; compatible 110 jinput/ 
output), which supports- user redirection 
of 1/0; a shell-sort program; a password 
security system; data and time support; file 
buffers; and swapping-free execution of 
tasks through bank selection. The Cromix 
operating system includes a COOS Simula­
tor that allows COOS programs to be ex­
ecuted directly. Cromix requires a mini­
mum memory of 1 28 K bytes. A single 
64 K-byte memory card must be added for 
each additional user or task. Cromix is 
available on 5- or 8-inch floppy disks for 
S 295.  Inquiries can be addressed to 
Cromemco Inc. 2BO Bernardo Ave. Moun­
tain View CA 94043, 14 1 5) 964-7400. 

Circle 413 on inquiry card 

The Prisoner 
The Prisoner was inspired by the tele­

vision series of the 1 960s. Consisting of 
twenty interlinked games. the program 
places the player on an island housing a 
psychological prison camp. The player's 
task is to escape both the island and its at­
tempts to extract information from him. 
The Prisoner requires an Apple computer 
with 48 K bytes and a single disk drive. 
The program lists for 5 29.95.  Contact Edu­
Ware Services Inc. 22035 Burbank Blvd, 
#223. Woodland Hills CA 9 1 367, 12 1 3) 
346-6783. 

Circle 414 on inquiry card 

Track 
Orders Daily 

CORP is a customer-order review pro­
gram for a salesperson in any small- to me­
dium-sized business. Designed with the 
TRS-80 Models I and II in mind, CORP 
tracks the daily orders of individual sales­
persons. CORP allows management per­
sonnel to monitor a salesman's perfor­
mance and to know which customers 
have not placed an order since any par­
ticular date. Different criteria for selecting 
reports on customer orders can be 
specified.  CORP contains  updating 
facilities and diagnostics. It is available on 
a 5-inch floppy disk. including documen­
tation. for S 1 95 from B & B Software. POB 
2090, Ann Arbor Ml 48 I 06. 

Circle 415 on inquiry card 

Apple II 
Word Processor 

Computer Solutions. 6 Maize Pl. 
Mansfield, Queensland 4 I 22. Australia, 
has announced its word-processor soft­
ware for the Apple I I .  The software a llows 
true uppercase and lowercase on the 
Apple. Full "mailmerge" facilities are in­
cluded in the system.  The software and 
manual are priced at 5 29 5 .  

Circle 4 1 6  on inqu iry card 

TFORTH 
TFORTH is a procedural language that 

specifies process rather than desired result. 
It produces a compact code that can be 
executed at high spe\='ds. TFORTH uses a 
stack for parameters and a dictionary for 
words that allows new words to be 
created in terms of predefined words. 
New data types and new processes can 
become part of the language. TFORTH 
can be used to develop new languages. 
provide simple control of devices. and im­
plement tasks requiring monitoring and 
decision. Certain hardware modifications 
can be eliminated by using TFORTH to do 
digital logic or data reduction. TFORTH is 
designed for the TRS-80 with 1 6  K bytes of 
programmable memory and a single 
floppy-disk drive using either TRS-DOS or 
NEWDOS. It costs S I 29.95 or S I 36.95,  
depending on additions. Contact Sirius 
Systems. 7528 Oak Ridge Hwy, Knoxville 
TN 3 792 1 ,  16 I 5) 693-6583. 

Circle 417 on inqu iry card 



What's Neww? 
PUBLICATIONS and MISCELLANEOUS 

Sinclair ZXSO 
U sers Magazine 

Sync is a bimonthly magazine for users 
of the Sinclair ZX80 microcomputer. The 
publication carries articles about how best 
to use the features of the ZX80. Sync also 
carries financial analysis, statistics. simula­
tions. and games. Sync has published pro­
gram listings for Acey Ducey, Hurkle. and 
the Nicomachus "boomerang" puzzle. 
Reviews of software. peripherals. and 
books related to the ZX80 are also pro­
vided. Subscriptions are s I 0 per year from 
Sync, 39 E Hanover Ave, Morris Plains NJ 
07950, (20 I )  540-0445.  

Circle 4 1 8  o n  inqu i ry card 

Educational Catalog 
Marek publishes a free mail-order 

educational software catalog that has 
descriptions of hundreds of programs for 
small computers. Related products and ar­
ticles are also included. Contact Marek. 
280 Linden Ave. Branford CT 06405, 
(203) 48 1 -327 1 .  

Circle 419  on inquiry card 

Article Index 
Magdex Research has announced a 

quarterly publication entitled The Article 
Index. The Index covers many articles. 
short notes. and other information con­
tained in the top ten microcomputingjour­
nals. The Index is divided into two sec­
tions. The first section categorically lists all 
article titles and short paragraph locations. 
The second lists references by keyword. In 
all, The Index has over I I ,000 references. 
Subscription rates are s 7.50 for one year. 
s 1 3 .50 for two, s 1 8  for three. and lifetime 
rates are s 4 5 .  Charter subscribers receive 
indexes for 1 97 7  thru 1 980. Contact 
Magdex Research, POB 706. North Plains 
OR 97 1 33 .  

Circle 420 o n  i nquiry card 

PGI Wholesale 
Publishes Price Card 

PGI Wholesale has published a quick­
reference price list. The guide contains 
pricing information on microcomputer 
products from more than thirty-five 
manufacturers, including the Archives 
Business Computer. Contact PGI Whole­
sale, 1 42 5  W 1 2th Pl. Tempe AZ 8528 1 .  
(800) 528- 1 4 1 5  or (800) 528-6450. 

Circle 421 on inqu i ry card 

Design Aids for 
Electronics 

[SJTangent 
Template, 
Inc. 

This catalog has been designed for 
engineers and draftsmen in the electronics 
industry. It features templates conta1n1ng 
the latest in logic and schematic sym­
bology and component layout patterns. 
All symbols or patterns comply with ANSI. 
IEEE, IPC. and MIL-STD specifications. The 
catalog is avai lable from Tangent 
Template Inc.  POB 20704. San Diego CA 
92 1 20, (7 1 4) 292-0046. 

Circle 422 on inquiry card 

Continuous Forms 
Discount Data Forms I n c .  407 

Eisenhower Ln S,  Lombard IL  60 1 48, 
(3 1 2) 629-6850. is marketing a l ine of con­
tinuous computer forms. The product line 
includes stock invoices, statements, bills of 
lading. purchase orders, and voucher. 
payroll. and personal checks. A brochure 
and samples are available from the com­
pany free of charge. 

Circle 423 on inqu i ry card 

Word Processing Report 
The Small Systems Group has begun 

publication of a series of product evalua­
tion reports. The first report "Word Pro­
cessing on Personal Computers . "  is now 
available. This report introduces word pro­
cessing with sections on software. hard­
ware. and applications. It describes Auto 
Scribe, Electric Pencil. Magic Wand, and 
WordStar word-processing programs. 
Single copies of the report are available for 
s 1 0  from the Small Systems Group, POB 
5429, Santa Monica CA 90405. (2 1 3) 
392- 1 234. Circle 424 on inqu i ry card 

Education Catalog 
The Micro Software Division of Charles 

Mann & Associates has compiled the 
Education Catalog. This catalog details 
educational programs for the Apple II, 
TRS-80, and Tl 99/4 microcomputers. The 
programs can be used to develop cus­
tomized teaching programs. to teach 
BASIC programming, and to reduce ad­
ministrative tasks. Grade reporting, class 
scheduling. and record-keeping programs 
are also described. These and other pro­
grams have been designed by Charles 
Mann & Associates. which is located at 
7 5 94 San Remo Trl. Yucca Valley CA 
92284, ( 7 1 4) 365-97 1 8. 

Circle 425 on inqu iry card 

Dual-Purpose Computer 
Checks from NEBS 

The 9022 computer checks are de­
signed to be used for payroll or accounts 
payable. The stub portion is blank except 
for the customer's name and the con­
secutive check number. The forms are 
available in quantities as low as 500 for 
S 29.95 . Prices include printing the 
customer's name and address. bank name 
and number, consecutive numbering, and 
inclusion of an MICR code line. Contact 
NEBS Computer Forms, 78 Hollis St. 
Groton MA 0 1 450, (800) 225-9550, in 
Massachusetts (800) 922-8560. 

Circle 426 on inquiry card 

Speech Synthesis 
Evaluation Board 

An assembled circuit board for 
evaluating the operation and application 
of the Digitalker speech synthesis Inte­
grated-circuit set is available from National 
Semiconductor Corporation. 2900 Semi­
conductor Dr, Santa Clara CA 9505 1 ,  
(408) 737-5000. The DT I OOO board re­
quires a single 9 V power supply and a 
speaker for operation .  It contains National 
Semiconductor's speech processor circuit. 
two speech ROMs (read-only memories). 
output filter. audio amplifier. keyboard, a 
microcontroller, and an EPROM (erasable 
programmable read-only memory) . The 
speech ROMs enable users to link words 
consisting of numbers and letters. nouns, 
verbs, tones, and silence durations into 
phrases and sentences. National Semicon­
ductor's  Digita l ker speech-synthesis 
systems utilize human speech and voice 
waveforms for digital encoding and 
storage. The DT 1 000 is available for 5 495 . 

Circle 427 on inqu i ry card 
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Enhanced AIO 
Board from SSM 

The SSM AIO serial and parallel Apple I I  
interface board has been enhanced. The 
AIO now interfaces with serial and paral­
lel devices simultaneously under Pascal. 
The RS-232 serial interface has three hand­
shaking lines and eight data rates from 
I I 0 to 9600 bps (bits per second). Addi­
tional data rates are possible through ex­
ternal input. Two bidirectional 8-bit paral­
lel ports are provided with four additional 
interrupt and handshaking lines. as well 
as interface configurations that are pro­
gammable and software controlled. The 
AIO includes firmware for controlling 
serial interface and software for driving 
parallel printers. It includes the cable 
assemblies necessary for parallel and serial 
interfaces. and a user's manual. Contact 
SSM Microcomputer Products. 2 1 90 
Paragon Dr. San Jose CA 95 I 3 I .  (408) 
946-7400. Circle 433 on inquiry card 
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What's Ne111r? 
PERIPHERALS 

PET Graphic 
Interface Board 

The MTU K- 1 008-6 PET Graphic Inter­
face adds high-resolution graphics to the 
PET computer. The expansion board fea­
tures five ROM (read-only memory) soc­
kets that can be set at the same or dif­
ferent addresses with software control of 
whichever sockets are enabled. The 
board provides user control over a matrix 
of 64,000 dots. The device serves as an 
8 K-byte expansion memory when not 
used for graphics. On-board expansion 
allows use with an optional light pen. 
Graphics software is also offered. The 
board is priced at 5320; connectors for 
older model PETs are 535 ;  and connectors 
for the newer model PETs are 5 59.  For 
more information. contact Micro Tech­
nology Unltd. 2806 Hillsborough St. POB 
1 2 1 06 .  Raleigh NC 2 7 6 0 5 ,  (9 I 9 )  
833 - 1 458. 
Circle 434 on inqu i ry card 

MPI's Model SSG Printer 
The Model 88G impact matrix printer 

features I 00 cps (character per second) 
bidirectional or unidirectional printing. 
with throughput rates of up to I 50 Jines 
per minute. A full uppercase and lower­
case 96-character ASCII (American Stan­
dard Code for Information Interchange) 
set is printed in a 7 by 7 matrix. with print 
line formats of 80. 96. or I 32 columns per 
line over an 8-inch print area. Double­
width characters are software-selectable 
in any of the font styles or character den­
sities. A high-resolution. dot-addressable 
graphics option can be added for plotting. 
printing of screen graphics. drawing of il­
lustrations. or producing special characters 
and identification marks. Forms handling 
is carried out with a paper-feed system 
that can accept fanfold forms from I to 
9 Y2 inches in width. Sixteen selectable 
form lengths and a "skip-over-perf" 
feature are provided. The printer uses 
continuous-loop ribbon cartridges. and it 
has an RS-232C. and a parallel interface. It 
can also be interfaced to devices with an 
IEEE-488 bus output. A detachable roll 
paper holder. single-sheet feeder. and a 
2 K-byte buffer are available. The Model 
88G with the graphics option lists for 
5 799. Contact MPI. 2099 W 2200 South. 
Salt Lake City UT 84 1 / 9, (80 1 )  973-6053 . 

Circle 432 on inquiry card 

Turn the TRS-SO into a 
Time-Sharing Terminal 
TERMCOM i s  a hardware a n d  software 

package that turns the TRS-80 into a time­
sharing terminal .  TERMCOM hardware 
a llows Level I I  users to utilize time-sharing 
systems without acquiring the Expansion 
Interface and RS-232 board. The software 
includes full paging capabilities. making it 
possible to store several screens of data. 
which are accessible at any time. The 
TERMCOM program allows lines to be 
scrolled off the screen while still remaining 
accessible in memory. The wrap-on-blank 
capability breaks long lines into two lines 
between words. For tabular materials. 
automatic left- or right justification may be 
specified. The TERMCOM package can 
lock information ori the top or bottom of 
the screen. while keeping the other por­
tion free for normal use. Other features in­
clude memory buffer-overflow protection. 
uploading and downloading of files from 
disk. and variable rates for file loading to 
match other systems used in time-sharing. 
It is compatible with all Radio Shack sup­
plied products. The package costs 
5 1 69 .95 from Statcom Corporation. 5758 
Balcones Dr.  Suite 202. Austin TX 7873 1 .  
(5 1 2) 45 I -022 1 .  
Circle 435 on inqu iry card 



System Zero 
from Cromemco 

Cromemco's System Zero computer. an 
S- 1 00 bus m icrocomputer, includes a 
Z80A-based single-card computer, I K 
bytes of programmble memory, 3 K bytes 
of Control BASIC in ROM (read-only mem­
ory), and three extra slots on the S- 1 00 
bus. The system is designed for ROM pro­
grams, but it can be expanded by add­
ing memory and 1/0 cards. The System 
Zero/D is available with floppy-disk drives, 
the Z80A board, 64 K bytes of program­
mable memory, and a disk-controller card. 
The controller contains RDOS-2, a disk 
operating system that reads and writes 
single- and double-sided and single- and 
double-density floppy disks, and also con­
tains a systems diagnostic routine. Soft­
ware for the System Zero includes RPG II, 
FORTRAN, COBOL, 1 6  and 32 K Struc­
tured BASIC. LISP, word-processing, data­
base management, business software, 
and operating systems. The System Zero 
list price is S 995, and the Zero/D has a list 
price of 5 2995. The Model DDF dual-disk 
drive is available for S 1 29 5 .  Contact 
Cromemco Inc. 280 Bernardo Ave, Moun­
tain View CA 94043, (4 1 5) 964-7400. 

Circle 429 on inquiry card 

What's Neww? 

SYSTEMS 

Microcomputers with 
High-Resolution 

G raphics Options 
The Dynamic Blackboard microcom­

puter systems use the S- 1 00 bus and a 
Z80A microprocessor. The systems sup­
port either black-and-white, gray shades, 
or full-color graphics at a resolution of 640 
by 5 1 2  pixels. CP/M-compatible graphics 
software and Tektronix-emulation soft­
ware are also available. Graphics printers 
are supported. Three Dynamic Blackboard 
systems are available: the Brilliant Ter­
minal. the Standalone System. and the 
Network Configuration. The Brilliant Ter­
minal is for larger mainframes, and it can 
be used as a stand-alone computer and 
color graphics terminal. The Standalone 
System has a graphics option. and the 
Network Configuration allows several 
microcomputers to share a disk subsystem 
and a printer. Prices for the single com­
puters are in the S I 0.000 to S 1 5 .000 
range. For more information, contact the 
Cambridge Development Laboratory, 36 
Pleasant St. Watertown MA 02 1 72, (6 1 7) 
926-0869. 

Circle 430 on inquiry card 

SSM 's ZBO 
Microprocessor Board 

SSM Microcomputer Products. 2 1 90 
Paragon Dr. San Jose CA 9 5 1 3 1 .  (408) 
946-7400, has announced the CB2 Z80 
microprocessor board. The CB2 is capable 
of operating at 2 or 4 MHz, and it includes 
sockets for two 2 7 1 6  or 2732 EPROMs 
(erasable programmable read-only mem­
ories) or HM6 1 1 6  2 K-byte programmable 
memories. The memory sockets can be 
enabled or disabled. Run/stop and single/ 
step switches are also included on the 
board to permit system evaluation 
without the need for a front panel. 

The CB2 also features a firmware-vector 
jump and an output port to control eight 
extended address lines. Memory can be 
expanded to more than 64 K bytes. Board 
jumpers can generate the proposed IEEE 
(Institute of Electrical and Electronics 
Engineers) S- 1 00 signals. The board can 
emulate 8080 110 (input/output) address­
ing, and it is provided with an 8-bit output 
port for extended addressing. The CB2 re­
quires + 8  V at 0 . 7 5  A.  

Circle 4 3 1  on inquiry card 
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What's Ne11r? . 

PERIPHERALS 

Ampex's Video Terminal Portable 
Bar-Code Reader 

Ampex Corporation, 200 N Nash St. El 
Segundo CA 90245. (2 1 3) 640-D I SO. has 
entered the video-terminal market with 
the Ampex Dialogue 80, a buffered edit­
ing terminal that operates in conversa­
tional or block modes. The terminal fea­
tures a detached keyboard, lowercase 
descenders. and a 25th display line that 
allows operators to determine the status of 
various operational modes and note 
errors. Dialogue 80 has an RS-232C asyn­
chronous interface that operates at half- or 
full-duplex and a standard serial printer in­
terface. Scrolling is a standard feature in 
the conversational mode. The display 
features 24 lines by 80 characters. The for­
mat is a 6 by 8 dot matrix in a 7 by I 0 field. 
The terminal has reverse video. blink. 

Info 2000's 
Performer Systems 

The Performer Systems are an entire 
line of business microcomputers offering 
word processing, billing, general account­
ing, data communications, and record­
keeping functions. One model, the Stan­
dard Performer, uses 5-inch floppy-disk 
drives that store 400 K bytes of memory 
(about 200 typewritten pages) . Another 
model. the Maxi Performer, uses 8-inch 
drives that can hold I .25 megabytes 
(about 600 typewritten pages). As a word 
processor, either Performer can handle 
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blank,  underline, and half-intensity 
features. Protected fields appear at half­
intensity and cannot be changed when in 
the protect mode. Editing features include 
erase. insert. and delete character and line 
functions. The I 28 symbols include 96 
ASCII (American Standard Code for Infor­
mation Interchange) characters. 2 I con­
trol characters. and I I characters to sup­
port l ine drawings. Constants, screen for­
mats, or command sequences for the ter­
minal and host computer are user-pro­
grammable. A 2 K-byte expansion mem­
ory is optional. The Dialogue 80 is S I I 49 
in single units. 

Circle 436 on inqu i ry card 

documents such as contracts, engineering 
reports, and ordinary business cor­
respondence. Functions include true pro­
portional spacing. underlining, boldface, 

justification, centering, indentation, and 
more. Typical applications include inven­
tory, purchase or sales orders, court or 
appointment calendars, and customer or 
prospective customer lists. Additionally, 
mailing labels and envelopes can be 
prepared. Facilities include complex sort 
sequences and selection criteria. full­
formula arithmetic, and multilevel sub­
totals and page breaks. Accounting 
capabilities include accounts receivable. 

The Model 9400 bar-code reader is 
designed for in-house data collection. A 
bar-code alphanumeric keypad is pro­
vided for manual data entry. Bar-code 
labels up to 32 characters long may be 
scanned. The memory has a 20 K-byte 
capacity. The user may select between a 
belt clip and a shoulder strap to carry the 
unit. The 9400 may be operated on-line in 
the terminal mode without affecting data 
in its memory, and a real-time clock 
feature is available to store time and date 
information. Previously stored data can be 
reviewed and edited. The Model 940 1 
Charger/Interface unit provides two RS-
232C connectors. Contact Wade T Nix­
dorff at Interface Mechanisms Inc POB N.  
Lynnwood WA 98036, (206) 743-7036. 

Circle 437 on inquiry card 

accounts payable, general ledger. and 
financial statement preparation . A client­
billing package for attorneys. accoun­
tants, consultants. and other profes­
sionals is available. The Performer also 
supports the WESTLA W a utomated legal­
research system and the New York Times 
INFOBANK services. The systems are 
priced between S I 2,00 and s I 8.000, or 
they may be leased for $400 to 5 600 per 
month. Contact Info 2000 Corporation, 
20620 S Leapwood Ave. Carson CA 
90746, (2 1 3)  532- 1 702. 

Circle 438 on inquiry card 



What's Neww7 

PERIPHERALS 

On-Board Screen Memory with the 
V- 1 00 Video Controller 

The V- 1 00 video-controller board. with 
2 K bytes of on-board screen memory. can 
reduce central-processor overhead. It is 
fully c<;>mpatible with the IEEE's (lnstitue of 
Electrical and Electronics Engineers) S- 1 00 
bus standard. The V- 1 00 can be 1/0 (in­
put/output) mapped. so that the screen 
memory does not take up space in the 
user's system. Interfacing to the video 
monitor is handled by writing control in­
formation to the V- 1 OO's logic. The board 
can display 24 lines by 80 characters in 7 
by 9 dot-matrix formats. Fonts are avail­
able for standard ASCII (American Stan­
dard Code for Information Interchange). 
or French. German. or Japanese char-

TRS-80 Printer 
and Memory 

Expansion Module 
This printer/memory expansion module 

can add 1 6  K or 32 K bytes of dynamic 
programmable memory to a TRS-80 micro­
computer. It can also drive Microtek's MT-
80P dot-matrix printer or any Centronics­
compatible printer. The module is housed 
in an aluminum case that sits under the 
video display. It is available in three con­
figurations: the MT-32A. without memory 
for 599.50; the MT-32B. with 1 6  K bytes 
of programmable memory for S 1 59 .50; or 
the MT-32C with 32 K bytes of memory 
for S 1 99.50. For further information. con­
tact Microtek Inc. 95 1 4  Chesapeake Dr. 
San Diego CA 92 1 23.  (800) 84 1 - 1 08 1 .  in 
California (7 1 4) 2 78-0630. 

Circle 440 on inquiry card 

acters. It  also provides 1 6  user-program­
mable graphic characters. The board can 
accept data at 2 megabytes per second. 
al lowing data to be transferred to the 
screen at the processor speed. A compati­
ble software package. VEDIT. allows 
screen editing with full cursor control. 
block moves. file handling. and more. It 
requires a CP/M-compatible operating 
system.  The V- 1 00 is priced at S 450 per 
board. and VEDIT is s 1 1 0. Contact 
Piiceon Inc. OEM Division. 2350 Bering 
Dr. San Jose CA 95 1 1 2 .  CompuView 
Products Inc. the maker of VEDIT. is 
located at 1 53 1  Jones Dr. Ann Arbor Ml 
48 1 07. Circle 439 on inqu i ry card 

High-Resolution 
H-8 Color Graphics 

The Heathkit H-8 is now able to 
generate high-resolution color graphics 
with the addition of this color graphics 
board. The board is fully compatible with 
the H-8. It contains 8 K bytes of static pro­
grammable memory. which is address dip­
switch selectable. On-board RF (radio fre­
quency) modulation is included for output 
to color or black-and-white television. The 
board can generate eight graphic display 
modes, eight colors. and features a resolu­
tion of 256 by 1 92 pixels. I t  is available in 
kit form for 5 3 79, or assembled and tested 
for 5479.  Request complete details from 
Owen Phairis Computer Products. POB 
3400. Big Bear Lake CA 923 1 5 . (7 1 4) 
585-8354. 

Circle 441 on inqu i ry card 

Apple Plug-Compatible 
Floppy-Disk Drive 

The A-70 and A-40 floppy-disk drives 
have a jumper-selectable boot PROM (pro­
grammable read-only memory) for 1 3- or 
1 6-sector Integer BASIC- or Pascal-lan­
guage cards as standard features. The 
A-40 drive provides 40 tracks of storage 
and track-to-track speeds of 5 ms for S 495 
for the first unit and 5 395 for additional 
units. The A-70 has the same features as 
the A-40; however. it provides 70 tracks 
of storage and is priced at s 6 7 5 for the first 
unit and S 5 75 for additional units. For 
more information. contact Micro-Sci. 1 405 
E Chapman. Suite E. Orange CA 92666. 
(7 1 4) 997-9260. Circle 442 on inquiry card 

Power Supply on a Card 
An 8 W power supply has been in­

troduced by Miller Technology. 1 6930 
Sheldon Rd. Los Gatos CA 95030. (408) 
395-2999. The PS-80 supplies + 5 V at 
BOO mA. + I 2 V at I 50 mA. and - 5 and 
- 1 2  V at 1 50 mA. The power supply 
card is 1 1 .5 by 1 6 . 5  em (4Y2 by 6 Y2 
inches). including the 22-pin edge con­
nector. A standard fuse is supplied. A 
1 1 5 V AC and a power-line switch can be 
connected with the supplied connectors. 
The PS-80 is available in kit form for S 3 5  or 
assembled and tested for S 60. 
Circle 443 on i nq u iry card 

PS-8 Power Supply 
Cromemco's PS-8 power supply is 

designed to power m icrocomputer sys­
tems configured with the Cromemco 
CC-8 eight-slot card cage and any com­
bination of S- 1 00 boards. The PS-8 pro­
vides o n e  output of + 7 . 5 V/ 1 2A.  
+ 1 4 .5V/2.5A. and - 1 4 .5V/ 1 .0A. A 
system reset switch is built into the power 
supply. The supply is designed for I 1 0  or 
220 V operation. Ambient temperature 
operation is from 0 to 5 5 °  C. The power 
supply is available from Cromemco Inc. 
280 Bernardo Ave. Mountain View CA 
94043, (4 1 5 ) '164-7400. 
Circle 444 on i n q u i ry card 
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What's Neww? 

PERIPHERALS 

Bar-Code 
Reader for the Apple 

96 Tracks Per Inch 5-lnch Floppy-Disk Drives 

The ABT BarWand plugs into the Apple 
I I  or I l l  and reads standard bar code. ABT 
has also developed a program to read 
UPC [Universal Product Code). Additional 
programs have also been created to print 
and read ABT's own LabeiCode and 
Applesoft programs in Paperbyte Code. 
The latter two programs are forms of bar 
code that can be printed with a dot-matrix 
printer. When bar code is entered 
through the BarWand. a scan tone 
sounds indicating that the last line of data 
was correctly read. The suggested retail 
price of s 1 95 includes the BarWand and a 
demonstration floppy disk of the UPC. 
LabeiCode. and Paperbyte programs. A 
ROM [read-only memory) multiprotocol 
BarWand 110 [input/output) board is also 
available. For more information. contact 
Advanced Business Technology Inc. 
1 2333 Saratoga-Sunnyvale Rd. Saratoga 
CA 95070. [408) 446-20 1 3 . 

Circle 445 on inquiry card 

SSI Band Printer Has 
900 Lines Per Minute 

SSI's B-900 printer features several 
bands and a 48-. 64-. and 96-character 
set. plus specialized and foreign character 
sets. The print speed is I I 00 lpm [lines per 
minute) at 48 characters. 900 lpm at 64 
characters. and 600 lpm at 96 characters. 
Vertical spacing for multiple-form lengths. 
provisions for up to five copies. a 
diagnostic display. paper-out detect sen­
sors. and print-to-bottom of the form 
capabilities are included. The B-900 is 
compatible with Digital Equipment Corpo­
ration's DECsystems I 0 and 20. Hewlett­
Packard. Data General. SEL. Texas In­
struments. Burroughs. and other minicom­
puters and mainframes. Parallel interfacing 
is standard. and SSI also supplies serial syn­
chronous and asynchronous interfaces. 
Contact Southern Systems Inc. 284 1 
Cypress Creek Rd. Ft Lauderdale FL 
33309. [800) 327-5602. in Florida [305) 
979- 1 000. 
Circle 446 on inquiry card 
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The SA4 1 0 [single-sided) and the SA460 
[double-sided) drives feature unformatted 
capacities of 500 K tiytes and I megabyte. 
respectively. using double-density record­
ing. For faster access time. the drives in­
corporate a helical cam v-groove lead 
screw for head positioning. The drives 
also use a DC spindle motor that allows 
the drive to be shut down when not in 
use. The drives can back up 5- to 
I 0-megabyte h a rd disks.  including 
Shugart's SA400 and 450 drives. Other 
features of the drives include a track-to-

Apple II Nine-Voice 
Music Synthesizer 

You can turn your microcomputer into 
a nine-voice music synthesizer with the 
AM-II package from Peripherals Plus. The 
AM-II package consists of the software 
and a board that plugs into the Apple I I .  
The s 1 98 AM-II allows users to compose 
music with two game paddles. The music 
is displayed as notes on a music staff. 
From a menu at the bottom of the screen. 
users can select notes from a six-octave 
range. along with duration and other 
characteristics. The music is displayed with 
graphic animation during playback. Using 
the keyboard. the user has control of key. 
tempo. envelope values and duration. 
waveform. and length. The AM-II is avail­
able from Peripherals Plus. I 1 9  Maple 
Ave . . Morristown NJ 07960, [800) 
63 1 -8 1  1 2. in New Jersey [20 I )  267-4558. 

Circle 448 on inquiry card 

track access time of 6 ms. a tachometer 
that provides servo speed control. and an 
activity indicator. A maximum recording 
density of 5876 bits per inch is another 
feature. Mean time between failures is 
8000 power-on hours. The SA4 1 0 costs 
5325 in OEM [original equipment manu­
facturer) quantities of I 00; the SA460 is 
priced at 5 400 in the same quantities. For 
further details. contact Shugart Associates. 
475 Oakmead Pky. Sunnyvale CA 94086. 
[408) 733-0 1 00 
Circle 447 on inquiry card 

Link Winchester 
ST -506 Disk Drives 
to GPIB Computers 

The MSC-9305 controller provides on­
board interfacing to Seagate Technology's 
ST-506 disk drives. and incorporates the 
GPIB interface standard for attachment 
with computers using the GPIB standard 
bus. This will allow ST-506 drives to work 
with the PET. Xerox 1 3 50. and the Hew­
lett-Packard HP-85 system.  It can also be 
used with computers accommodating 
GPIB adaptors. such as the Apple II. DEC 
[Digital Equipment Corporation) systems. 
Prolog. and with computers using Intel's 
Multibus. The controller employs an in­
tegrated data separator. a utomatic error 
correction. full-sector data buffer. and 
a utomatic position verification. The price 
of the MSC -9 305 is S 700 from Microcom­
puter Systems Corporation. 432 Lakeside 
D r ,  S u n nyvale  CA 94086.  [408)  
7 33-4200. Circle 449 on inquiry card 



What's Neww7 
PERIPHERALS 

Touch-Input Video Display 

The VuePoint touch-input terminal is 7 
em (2% inches) thick and has a 1 2-line by 
40-character flat-panel display. VuePoint's 
controller provides for up to fifty-one 
pages of information. A response is sent to 
the host computer by finger contact to 
any one of 240 discrete touch-sensitive 
locations of the display screen. Communi­
cation is by selectable 300 to 1 9.200 bps 

Atari Memory 
Expansion Kit Has 

Supporting Software 
This memory expansion kit will upgrade 

Atari 8 K-byte programmable memory 
boards to 1 6  K bytes. The kit provides five 
times more program space in high­
resolution graphics and allows access to 

The Model 460 
Paper Tiger Printer 

The Model 460 printer has throughput 
speeds of up to 1 60 cps (characters per 
second), can produce letter-quality print, 
and provides a variety of programmable 
print-control functions. The 460 employs 
a horizontal and vertical overlay dot­
matrix character formation technique and 
a 9-wire bidirectional print head. Control 
functions include proportional spacing, 
bold text printing, and print densities of 
I 0, 1 2. or 1 6 .7  characters per inch. Auto­
matic text justification, programmable 
horizontal and vertical tabbing, reverse 
paper feed. and positioning of characters 
to '/, 20 of an inch are other control features 
of the printer. It can print in 80-, 96-, and 
1 32-column formats. Foreign or custom 
character sets can optionally be added to 

(bits per second) data rates via an RS-232 
interface. The controller for the display 
can be placed up to ten feet from the 
screen. Prices begin at S 3500. For more 
information. contact General Digital Cor­
poration. 700 Burnside Ave, East Hartford 
CT 06 1 08, (203) 289-7398. 

Circle 450 on inquiry card 

higher resolution graphics. The S 79.95 
price includes all hardware and instruc­
tions. Software support includes graphics 
programs like Plot & Draw. which 
generates graphics quickly while saving 
data for incorporation into BASIC pro­
grams. For more information, contact 
Mosaic Electronics. POB 748, Oregon City 
OR 97045. (503) 655-95 74. 
Circle 451 on inquiry card 

or replace the standard ASCII (American 
Standard Code for Information Inter­
change) character set; the printer allows 
uppercase and lowercase characters with 
descenders. Forms control features in­
clude programmable top and bottom of 
form, perforation skip, and vertical and 
horizontal tabs. A microprocessor pro­
vides an automatic memory, electronics, 
and print capability test. A 2 K-byte buffer 
and the ability to print graphics such as 
bar codes. block letters, and illustrations 
are included. The 460 has an RS-232C 
serial and a Centronics-compatible parallel 
interface. Data rates from I I  0 to 9600 bps 
are switch-selectable. The price for the 
Model 460 Paper Tiger printer is S l 295 
from Integral Data Systems Inc,  Milford 
NH 03055, (603) 673-9 1 00. 

Circle 452 on inquiry card 

Three HP-85 Interfaces 
The three HP-85 interfaces are a serial 

(RS-232C-compatible) interface card, a 
g e n e ra l - p u r p o s e  p a r a l l e l  1 /0 
(input/output) , and a B C D  (binary-coded 
decimal) card. The serial-interface card 
provides the HP-85 with bit-serial asyn­
chronous data communication capability. 
with support for RS-232C and current loop 
operations. Features include: user-pro­
grammable data rates, parity, bits per 
character, and stop bits without changing 
physical switch settings. Other features in­
clude full-duplex with 110 buffers, and a 
20 mA current loop. This card allows 
printers. modems. and other peripherals to 
be used with the HP-85. 

The general-purpose interface card pro­
vides bit-parallel byte- and word-oriented 
interfacing. Two bidirectional ports and 
two output-only ports are on the card. 
The card can be configured as four sepa­
rate 8-bit ports. two 1 6-bit ports. or two 
8-bit and one 1 6-bit ports. Paper-tape 
readers, punchers. and card readers can 
be interfaced with this card. 

The BCD card permits all data to be pre­
sent simultaneously on a set of 48 wires. 
Instruments can output up to eleven BCD 
digits; two BCD instruments can be ac­
commodated with the card. Typical ap­
plications for this card are in voltmeters. 
counters, medical equipment. and elec­
tronic scales. The serial-interface card is 
S 39 5  and the other cards are $ 49 5 .  Con­
tact the Inquiries Manager. Hewlett­
Packard Company. 1 507 Page Mill Rd. 
Palo Alto CA 94304, 14 1 5) 857- 1 50 1 . 

Cirr.le 453 on inqu iry card 

6800/6809 
1/0 Boards by G imix 

The Gimix 2-port serial 110 board has 
two independent RS-232-compatible 110 
ports, with handshaking, on a 30-pin 
board. It features programmable pinouts 
and independent data rate and interrupt 

jumpers for each port. The board is com­
patible with the SS-50 and SS-SOC bus 
configurations. The 2-port board. less 
cables. is priced at s 1 28.43 . 

Also available is an 8-port serial 1/0 
board that boasts eight independent RS-
232-compatible 110 ports with hand­
shaking-all on a 50-pin board. It features 
DIP-switch selectable data rates for each 
port, extended address decoding for the 
ss-soc bus. and selectable interrupts. An 
on-board data-rate generator permits rates 
of up to 38.4 k bps. This board costs 
5 3 1 8.46. less cables. Complete details are 
available from Gimix Inc. 1 33 7  W 3 7th Pl. 
Chicago IL 60609, (3 1 2) 927-5 5 1 0. 

Circle 454 on inqu i ry card 
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Circle 250 on i nquiry card. 

\IlZ-
LCD Digital 
Multi meter 

Model WD-747 
• Large 3Y2 digit 0.5' LCD readout. 
• Side switches for easy one-hand 

use. 
• Accuracy better than 0.8% DCV. 
• Resolution down to 1 00�-t V,  1 00�-tA 

DC, 0 . 1 l L  
• Only D M M  with built-in socket for 

transistor h,e testing. 
• 1 0Ml1 input impedance, 1 0  amp 

DC range. 
• Auto zero polarity. Full overload­

protection. 
• All functions color coded. 
• Rugged orange-colored ABS 

plastic case. 
• Complete with battery, deluxe test 

probes and spare fuse. 

Power Supplies 
WP-29 Monitor lsotap 

- - -":":�·''""" �--�� - -�� �-��---· l  r� -_ - . . - � '\ -·· · , - , - _  ; 
' .......... . -"' ' ··-... "'" ' 

e Supply line: 1 05 to 1 30V, 48 to 500Hz • Isolated output: 0 to 
1 50V 48 to 500Hz • Leakage: Less than 0.1 rnA • Power rating 
(resistive load): 400VA • Meter: Taut band 3V2' :!:2% • Size: 
33/a' x 8V•" x 83/e" • Weight: 1 4V2 1b. • Comes with output cable. 

WP-708 Triple Output 

···-· �-- .... • � ,� @ (� , , 
'

----
----·---- -- -

---· ··- - __ _ __ __:__.__:_ __ 

Two 0-20 VDC supplies, 0-2A full load. May be used in series 
to provide 0-40 VDC, 0-2A . One 5 VDC (0.4A full load) fixed 
supply. Two digital voltmeters 0-99.9 VDC with separate inputs 
on the front panel. 

Order with Confi dence and get the Fordham Advantage !  
Cal l f�r TOLL FREE FORDHAM ��- · Master Charge 
OUr priCeS . . ¥�:.. • BankAmericard (800) 645 .. 951 8 I ; :· � = �!�ig��r 

in N.Y. State call 1 5 1 6) 752-0050 855 Conklin St. Farmingdale, N.Y. 1 1 735 1.1 COD's extra 

I: EnTRD n i i: S  
V R  Data, an internat ional d ist r ibutor 
of brand name hardware and 
per ipherals to both bus i ness and 
personal users, has been a leader i n  
sales and service s ince 1 972. 

The Centron ics l i ne of dot-matr ix  and 
correspondence q ual ity pr i nters is  
known world-wide for i ts h igh q ual i ty 
and except ional rel iab i l i ty. 

Centron ics pr i nters are designed for 
heavy use wh i l e  their reasonable pr ice 
makes them the obvious cho ice for 
even smal l  appl icati ons. 

Centron ics offers a wide range of 
pr i nters to satisfy even the most 
demand ing  app l icat ions .  
Cal l  V R  Data today. 
Toll  F ree (1 ) 800-345�8102 

AUTH O RIZED DISTRIBUTOR 

® 
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INTEGRATED CIRCUITS 

74DDnl Lr.1320K·5 "' CD4026 n o  
7'0<" " LM320K· 12 "' C04021 " 
7JOUI 20 LMJ20K- 15 ' "  COJ028 " 
740411 " l/.13201-5 ' "  CDJ029 ' "  
1409N 17 LM320T·8 "' CO�OJO 4' 
7� \0N " LM3201-1 2  ' "  C040J5 H lO 
H l �ll 70 U.I320T-15 ' "  C0�040 "' 
7420N 25 LM323K·5 ' " C04042 " 
1422/l 39 LM32411 • oo C0�0�3 " 
7430/l " LM33911 • oo C04D�4 " 
744211 58" LM340K-5 "' C04046 0 67 
7445N 82 LM340K·8 "' C04049 " 
744711 63 L/.1340K·12 ' "  C040SO 60 
7448N " LMJ4Ql(· 15 ' "  C0�051 ' " 
745011 " LM34DK-24 ' "  CD4060 ' " 
7474N " LM3401-5 "' C04066 " 
7475N " LM3401-8 "' C04068 40 
748511 88 LM3401·1 2  " '  CD4069 40 
7489N "0 LM3401-15 "' C04D70 "' 
749011 43 LM34DT· 1 8 "' C0407 1 ., 
7492N 43 LM340T-24 "' C04072 " 
74931-1 43 LM3SO ' "' C04073 " 
749511 .69 LM377 2 95 CD4075 " 
74 100/l "' LM379 5 00 C0�076 ' " 
74 t07N 35 LM380N ' "" C04078 '" 
74 12 1N " LM381 0 60 C04081 " 
74123tl 59 LM382 ' "' C04082 35 
7412511 " LM709H 59 C0A t t6 47 
74 1�5N 77 LM723H,/t 50 COJ�90 ' "' 
741SQN o 20 Lt.\73311 85 COJ507 H JO 
74 t51N 69 LM7�1CH " CDJ508 2 8> 
7415411 "' lM741N 38 C04510 000 
741 5711 69 lM747H N " C04511 " 
74161/l 87 LM748/l "' COJ51 5 2 >2 
7�162N 85 W130JN "' C04516 • oo 

7J1 6JN 87 LM1304 "" C045 1 8  ' "' 
741Hit " LM\305 0 17 C04520 0 02 
H175N 85 Lt.\ 1307 100 CD4527 ' "  
74 1 90N 1 P.i LM1310 "' CD4528 ' "' 
741921-1 .87 LM1 458 .55 C04553 350 
74 193N 85 LM \8 12 750 CD4566 145 
74221N "' ll.\1889 3 00 C04583 135 
74298N "' LM2 1 1 1  "' C04585 • OO 
743651-1 75 lt.\2902 225 C040192 3 00 
74366N 75 t l.\39001-1 60 74COO 35 
74367N 75 tM3905 "' 74C04 40 

LM39tl9tt " 7JCtO " 
74lSOO TTl MC1458V " 74Ct4 89 
74L500tl 29 NE5S011 "' 74C20 " 
74LS02N 29 IIE555V 39 74C30 35 
74LSO-!N " t1E556A " 74C48 "' 
HtSO�N " IIES65A 000 HC74 85 
74LS08N 35 Nf566V ' "' 7JC76 "' 
7Jt51DN 35 NE567V • oo HC90 "' 
74L51 3N 55 Nmos "' 74C93 ' " 
Hl5141-1 '"" 78l05 60 74C154 3 50 
74LS20N 35 78L08 60 74C1 60 2 1> 
14lS22N 35 78M05 " 74C175 "' 
74LS2611 " 75 1G8 "' HC 192 "' 
HtS:lOU " 75491CN "' 74C221 o 90 
HtS33N 60 75492CN 55 74C90S 6 00 
74l538N "' 75494CN 89 74C906 75 
74LS7JN 85 74C914 "' 
74L575N " 74C922 5 00 
74LS9011 60 A lo D CONVERTER 74C923 5 50 
14L593N 75 80388 ' "' 74C925 7 50 
74lS95N 000 8700CJ 1 3 9 5  74C926 695 
74L5t07N .45 8701CII 2 2 0 0  14C927 ' " 
74L51 12/I 45 8750CJ 13 95 
74LS11JN .45 L0 1 30 "' INTERFACE 
14L5132N . 89 9400CJVIF 7 40 8095 " 
74L5tJ6N 50 1Cl7 11}3 950 8096 " 
74l51 5 111 90 ICL7107 1 4 25 8097 " 
74LS 1551t "" 8098 " 
74l5157/l "" CMOS 8109 "' 
74l5162N • oo C04000 15 81t0 4 >0 
74l5163N 1 . 1 0  CD�OOI 35 8113 3 00 
74l5174N 1.25 C0JD02 35 8110 ' "' 
74L5190N 1.25 C04005 o OO 8T23 "" 
7JL5221N "' C04007 " 8T2J 3 50 
74LS258N • oo COJOOB o 20 em 3 20 
74LS36711 75 CD�009 " 8126 0 69 

C04D10 45 8128 ' "  
UNEAII C 040 1 1 35 8197 069 
CA304S 90 C0401 2 28 8198 0 69 
CA3046 "" C0401 3 " 
CA3081 1 .80 C04014 us 

P.O.  Box 4430X 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408) 988-1640 TWX 91 0·338-2139 

Same day shipment. First l ine parts only. Factory tested. 
Guaranteed money back. Quality IC's and other campo-
nents at factory prices. 

2 1 1 4l 4�(15 4 00 CONNECTORS 
4 1 1 6 200ns " 0  JO pon e!lqe no 
8J 4 1 t 6 100n$ 3500 �4 pon edqr ' "  
MM�262 " 116 o•n tdQt "" 
MM�280 3 00 IOO p•n tdQe "" 
MM5320 9 "  100 pon ea�e WW � 25 
MM5330 5 9� 
PO�I I 0-3 4 00 IC SOCICETS 
PQ4 1 1 0·4 > 00 Solder Tin Low P1ollle 
P51D1l 8 95 '" ' "' '" <UP 
4200A 9 95 8 ,, 11 30 
82525 2 90 " " " " 
91 L02A ' "' " " " " 
H00165·5 ' " " 27 36 58 
M/.157100 4 "' 20 29 " 57 
GIAY38!l00- 1 9 95 
MCM6675 1 A  9 "  

W1RE WRAP LEVEL J "" 3 "' 
4 000 00 00 
"' o600 

ClOCKS 
MM531 1 ' "' 
Ml.\5312 3 90 
MM53 1 4  3 90 
1.11.15369 ' '" 
MI.158Jl U 45 
MM5865 7 95 
CT7010 8 95 

"" 
" 32 
,, 33 
" 57 

CRYSTALS 
1 Mf�l 
2 MH1 
4 MHt 
5 MHt 

10 Mt�z 
1 8  MHt 

CT7015 8 95 20 MHz 
1.1/,\5J75AArN 3 90 32 t.\Hz 
/,\I.\537SAG N 4 90 32168Hr 
1205 1 6 50 t 8JJ2 t.IHz 
1207 7 50 3 5795MHt 
7208 1 5 95 2 0100 MH1 

"" 
" 
" 
" 

7209 4 95 2 097152 MH1 
OS0026CN 3 75 2 4576 MHt 
OS0056CN 3 75 3 2768 MHz 
MM53 104 2.50 5 0688 MH1 

MICROPROCESSOR 5. 185 MH1 

6502 10 95 5 7143 1.\tit 
'"'' 995 6 5536 1.1111 

1 4 31 8 1 8 MHI 6522 995 18 432 Mtit 6800 ' " 22 1 1 8 4  MH1 6802 1 1 95 

86 • oo 
' "  

4 "' 
4 "' 
4 15 
4 1> 
4 15 
3 90 
3 90  
3 90 
4 00 
' "' 
0 20 
"' 
4 50 
' '" 
•t 50 
·1 50 
"" 
.t so 
•t SO 
"' 
' "' 
4 "' 

6820 "' II.EYBOARDENCOOfRS 
6850 595 AY5·2376 SIC 50 
8080A ' " AY5-3600 1 7 95 "'" 12 95 AYS-9100 1 0 50 
8086 1> 00 AY5-9200 " "' 
zoo 9 95 74(922 5 50 
180A 1 1 95 7JC923 ' "' 
82t2 2 90 H001 65·5 ' " 
8214 3 9� AY5·9400 10 50 
8216 2 90 
822� 345 D Connectort iiS232 
8228 "' OB25P 3 61 
825 1 ' "  08255 "" 
8253 1 5 ()0 Cover 0 67 
8255 ' "  Of95 "' 
em 10 95 0A1 5P 2 00 
8259 1 4 9 5  OA \ 55 3 o0 
1802C P plas t 3 95 Complete Set 9 50 
18020P pln 1 7 95 

Hlctok JI'J DivltlED mul· 1861P 9 50 
COP1802CD 28 95 llmalu 89.95 
COP18020 3500 SlgpwJich Kit 26.95 
COP1816P "' Aulo Ciock MII 1 7.95 

UAAT/FIFO 
Digital Clock Kit 1·'-95 

AYS- 1013 ' "' U116K fprom Kll 
AY5· 101 4 7 50 (ltss PROMS I S69 00 3341 6.95 MDihlrtiOifd 53900 

EJ:tendtrBo"d S 1 5 00 
PROM 
1 702A 4 9> RESISTORS I, wan s•. 
2708 7 30 10 ptr 1ypt 03 
271611 o8 00 25 ptrtype 025 
2 71 6 5 Voll •3 50 \00 per typt 015 
81271 6 5 Volt89 00 1000 �er \ype 0 1 2  
2732 5>00 350 �teet pack 
2758 " "' 5 ptr type 6 75 
87�1A 5>00 \1 wan 5". pe1 1ype 0� 
8748 5500 
8748·8 5500 
8755A 55 00 Tele�ldeo Termini I 

KEYBOARDS 
� �ey ASCII 'eybo�oO io.ol 36 1 � 
F1111y usembltO " "' 
�J key ASCII ��yboata ko! 6000 
I ul�

11
�s

�
t:.�bl��

511 � 
10 00 
I �  9� 

Metal EnClosure 2995 

LEOS 
Rea TO I8 " 
Gtetn Yellow !018 10 Jumbo Red 20 
Green 01ange. Yel�ow JumOo 25 
CllpU\e lED Mounllng Clips S.SI 25 l�llttii'V <td. arnoe1 Qretn. yi!llo· .. tlt.af\ 
CONTINENTAL SPlCU.U1ES in slod 
Cornple1elontol breadboatOitS1tQulp 
MAX-100 8 dlgll F1eq. Clr. S\49.95 
OK WIRE WRAPTOOLSin stock 
Portable Mulllmeler 5 1 11.00 
Complete lmtoi AP Pro<lucts m s1ock 

SPECIAL PRODUCTS 

MM)8f>� Stop .. Jlth lomtf 
••th 1 0 po spec 9 00 

PC board "" 
Switc�n Mom PusnQunon " 

3 poS $1ode " 
Encoder H00165·5 ' "  
P1111rcnlu 100A tcgic 

Analyn1 S-47$.00 
Modt1 1 0 IHQQtr 

(lpdnderMot 5?29 00 

Model l SO Bus 
Grabb�f Kol 5369 00 

Cloc�.Calendu 11.1\ S23.95 
2.5 MHr Frequency 

Coun1er KI1 UT.50 
30 MHI frequency 

Counter Kit SAUS 
liiANSFORMERS 
6V300mi 3 1> 
12 Volt 300 ma tran�lofmcf t 2� 
1 2 6V C1 600 ma 3 1> 
12V 2�0 ma \loall pluQ 2 "  
12V C1 250 ma wall plug 3 1> 
24VCT 100 ma 3 "  
t OY 1 2 amp "'·all pluo • 85 
12V 6 amp 12 9:. 
l?V SOO ma wall pluQ "' 
t2V 1 amp wall pluQ ' "' 
tOr tS V�C 8 16 VA · .. all pluQ 9 IS 

DISPLAY LEOS 
MAN\ CA 210 2 9() 
MA/13 cc "' 39 
MA/112174 CAICA 300 1 00 
OL704 CC JOO I 2� 
OL70710L107R CA 300 1 00 
Ol7271726 CA.ICC 500 \ 90 
Ol747r 7�0 CAICC 600 1 95 
fUOJS9 cc 357 70 
f NDsoo.sot cc, cA 500 1 35 
f N050]1510 CC· CA "'" 90 
fNOBD0.807 CC• CA 1100 2 20 
J a•Q•t Bubble 60 
tO a•a•t dosptar ' "  
7�20CI.iuu pholoull� 39 
Tlt31 1 He. ' "  
1.\ANJ&IO cc 30 "" 
MAH4610 CA 40 , ,  
MAH.640 cc 40 • 20 
MANHIO CA 40 , 
MAI-IH•O cc 40 • 20 
MAN6640 CC 56 2 "  
MAN6710 CA 60 ' "  
MAI-I6740 " "' ' "  

CA3082 090 C0401 5  o oo MOS/MEMORY RAMN82523 195 Model 912 $84500 
Model920 5945 00 CAJ089 340 C04016 55 2 101- 1 <' 85 N82S123 '-"' MA1002A. C. E 8.95 

LM301 AN/Atl .35 C04017 1 .05 21 02· 1 95 11825 126 3 1> MA1012A 8.95 
LMJOSH " CD40t8 94 2102Al·•1 1 .45 1-1825129 850 Tlny BIIIC (Ijllrlmln11H1 Kit 102P3 1ranslormer 2.25 lMJ07N " C04019 " 21 (}2AN·2l "' NB2S 1J I 8 50 StO.OO MAI012A Tr•n1\ormer 2.25 
LM308N • oo C04D20 002 21 04A·4 "' N82S136 ' "  
LM309K 1.25 C04021 ' "  2 1078-4 3 75 N82S137 8 1> t t.\)1\H/N 90 C0�022 • oo 21 1 1·1 3 1> OMB577 2.90 BSR Conlroller S39.95 
LM317T "' C0402J 28 2112·2 395 8223 1 90 CCliiMCiyooo�t�rtoltltBSAHomrCcritlat 
li.\317K 3.75 C04024 " 2 1 1 4  3 75 S�•em Cttnputeo CIIIIttolea utunonoc rr¥JS-
LM318 ' "' C04025 28 2 1 1 4 L 300ns4 25 monef iOfyQUI BSII Son.rJie iOf 1&02u� 

RCA Cosmac 1 8 0 2  Super Elf Computer $106 .95 
Compare features before you decide to buy any plus load, reset, run, wait, input, memory pro· 
other computer. There is no other computer on teet, monitor select and single step. Large, on 
the market today that has all the desirable bene· board displays provide output and optional high 
fits of the Super Elf for so little money. The Super and low address. There is a 44 pin standard 
Ell 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 Ouest 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 eluded in the price plus a detailed 1 27 pg. instruc-
with additional memory, Full Basic, ASCII lion manual which now includes over 40 pgs. of 
Keyboards, video character generation, etc. software info. including a series of lessons to 
Before you buy another small computer. see if it help get you started and a music program and 
includes the following features: ROM monitor; graphics target game. Many schools and univer-
State and Mode displays: Single step; Optional sities are using the Super Ell as a course of study. 
address displays: Power Supply; Audio Amplifier OEM's use it for training and R&D. 
and Speaker; Fully socketed for aii iC's; Real cost Remember, other computers only offer Super Elf 
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 
STEP for program debugging which is not in- $9.95. Custom Cabinet with drilled and labelled 
eluded in others at the same price. With SINGLE plexiglass front panel $24.95. All metal Expan-
STEP you can see the microprocessor chip opera- sian Cabinet. painted and silk screened. with 
ting with the unique Quest address and data bus room for 5 S-1 00 boards and power supply 
displays before. during and alter executing in- $57.00. NiCad Battery Memory Saver Kit $6.95. 

structions. Also. CPU mode and instruction cycle All kits and options also completely assembled 
are decoded and displayed on 8 LED indicators. and tested. 
An RCA 1861 video graphics chip allows you to Questdata, a software publication for 1802 com-
connect to your own 1V with an inexpensive video puler users is available 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 -1 2  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. 1 802 software; 
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 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This i s  truly a n  astounding value! This board has points can be used with the register save feature 
been designed to allow you to decide how you to isolate program bugs quickly, then follow with 
want it optioned. The Super Expansion Board single step. If you have the Super Expansion 
comes with 4K of low power RAM fully address- Board and Super Monitor the monitor is up and 
able anywhere in 64K with built-in memory pro- running at the push of a button. 
teet and a cassette interface. Provisions have Other on board options include Parallel Input 
been made for all other opllons on the same and Output Ports with lull handshake. They 
board and 11 f1ts neatly mto the hardwood cabmet allow easy connection of an ASCII keyboard to the 
alongside the Super Elf. The board mcludes slots input port. RS 232 and 20 rna Current Loop for for up to 6K of EPROM (2708, 2758, 2716 or Tl teletype or other device are on board and if you 
2716) and IS fully socketed._ EPROM can be used need more memory there are two S-100 slots for 
forthe momtorand TmyBas1cor otherpurposes. static RAM or video boards. Also a tK Super ljll•••••••••••••••••••••••••••••••4 A IK Super ROM Monitor $19.95 is available as Monitor version 2 with video driver for full capa-
an on board option in 2708 EPROM which has bility display with Tiny Basic and a video interface 

PROM Eraser 
assembled. 25 PROM capacity $37.50 
(with timer $69.50). 6 PROM capacity OSHN 
UL version $69.50 (with timer $94.50) . 

ZBO Microcomputer 
1 6  bit 1/0, 2 MHz cfock. 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-1 00 Computer Boards 
8K Static Godbout Econo IIA Kit 149.00 

16K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo XX-24 Kit 4 1 4.00 
32K Static Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM Kit 289.00 
32K Dynamic RAM Kit 328.00 
64K Dynamic RAM Kit 399.00 
Video lntertace Kit $139.00 

80 IC Update Master Manual $39.00 
Camp. 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. 
LAC 7000+ Printer $389 .00 
40/20 column dot matrix impact, std. paper. 
lntertace all personal computers. 

64/40/32/20 version $405.00. Optional cables 
available. 
LRC 7000 printer Interface cable for Super Elf 
with software $26.00 

NiCad Battery Fixer/Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 

been preprogrammed with a program loader/ board. Parallel I/O Ports $9.85, RS 232 $4.50, 
editor and error checking multi file cassette TTY 20 rna 1/F $1.95, S-100 $4.50. A 50 pin 
read/write software, (relocatable cassette file) connector set with ribbon cable is available at 
another exclusive from Ouest. It includes register $15.25 for easy connection between the Super 

Rockwell AIM 65 Computer 
save and readout. block move capability and Elf and the Super Expansion Board. 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu-

video graphics driver with blinking cursor. Break Power Supply Kit for the complete system (see 

meric display, ROM monitor, fully expandable. 
$375.00. 4K version $450.00. 4K Assembler Ouest Super Basic V5.0 
$85.00, 8K Basic Interpreter $100.00. A new enhanced version of Super Basic now 

Special small power supply lor AIM65 assem. in available. Ouest was the first company 
frame $54.00. Complete AIM65 in thin briefcase worldwide to ship a full size Basic for 1802 

'th 1 $499 00 M ld d 1 · Systems. A complete function Super Basic by WI power supp Y · · 0 e P astlc Ron Cenker including floatin� po
_ 

1nt capability enclosure to fit both AIM65 and power supply with scientific notation number  ran�e 
$47.50. Special Package Price: 4K AIM, 8K Basic, 30 . 1 7E"). 32 bit integer :!:2 ilhon: multi d1m 
power supply, cabinet $599.00 arrays. string arrays: string manipulation; cas-

Multi-volt Power Supply ) .  

chine language programs; and over 7 5  state­
ments, functions and operations. 
New improved faster version including re­
number and essentially unlimited variables. 
Also. an exclusive user expandable command 

�b
:;Zand Parallel 110 included. 

Super Basic on Cassette $55.00. AIM65/KIMNIM/Super Elf 44 pin expansion sette 1/0; save and toad. basic, data and rna-
board; 3 female and 1 male bus. Board plus 3 l--::--7.--:::-:--;-;;-;---;-;:-:--:-::::-::-:---.r-;:�;;-��:-:-""";;',-;-:;:-;;-:;-;;-=-----l connectors $22.95. eo Kit $69.95 
60 H C sial T' B K"l $4 40 32 x 16  alpha/numerics and graphics: up to 8 

Z ry rme ase 1 • colors with 6847 chip; 1K RAM at EOOO. Plugs Converts digital clocks from AC line frequency into Super Elf 44 pin bus. No high res. graphics. to crystal time base. Outstanding accuracy. On board RF Modulator Kit $4.95 
Video Modulator Kit $9.95 1802 1sK Dynamic RAM Kit $149.00 Convert lV set into a high quality monitor w/o Expandable to 32K. Hidden refresh w/clocks up to 4 affecting usage. Camp. kit w/full instruc. MHz w/no wait states. Addl. 16K RAM $63.00 
Multi-volt Computer Power Supply Super Elf 44 pin expansion board; 3 female and 1 
8v 5 amp, ± 18v .5 amp. 5v 1 .5 amp, - 5v male bus. Board plus 3 connectors $22.95 
.5 amp, 1 2v .5 amp, - 1 2v option. ±5v. ± 1 2v Tiny Basic Extended on Cassette $15.00 are regulated. Basic Kit $29.95. Kit with chassis (added commands include Stringy, Array, Cas· and all hardware $43.95. Add $4.00 shipping. Kit sette 110 etc. )  of hardware $14.00. Woodgrain case $10.00. S-100 4-Siot Expansion $1 .50 shipping. Super Monitor Vl.l Source Listing 

$ 9.95 
$15 DO 

Plugs into I 
plus S-100 bus expansion. (With Super Ex­
pansion) . High and low address displays, state 
and mode LEO's optional $18.00. 

Super Color S-100 Video Kit $129.95 
Expandable to 256 x 192 h igh resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda­
ble to 6K. S-1 00 bus 1802. 8080. 8085. Z80 etc. 
Editor Assembler $25.00 
(Requires minimum of 4K for EIA plus user 
source) 
1802 Tiny Basic Soun:e listing $19.00 

Super Monitor V2.0/2.1 Source Usting $20 DO 
TEAMS: $5.00 min. order U.S. Funds. Calli residents add 6% tax. FREE· Send for your copy of ou NEW 1980 $10.00 min. BankAmerlcard and Ma�ter Charge accepted. $1 .00 Insurance optional. QUEST CATALOG. Include 48� ;tamp Postage: Add 5%. c.o.D. $10.00 mtn. order. · · 
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Circle 253 on Inquiry card. WAMECO 
THE COMPLETE PC BOAR D HOUSE 

EVERYTH I NG FOR THE S - 1 00 BUSS 
MEM-3, 32K STATIC RAM BOARD 

* 32K of 21 1 4's 

* Fu l l  24 line add ress decod ing .  
(Or  bank select l i ke the MEM-2) 

* Expandab le  in 1 K increments. 
( Board d isabled for un loaded RAM) 

* Bi-d i rectional capabi l i ty on d ata l ines. 
(Board m ay be used as u p pe r  o r  lower 8 b its 
on a 1 6  b i t  b i-d i rectional  buss.) 

* Add ressable in 8K boundary with i n  the 64K 
boundary selected. 

* Kits less RAM . . . . . . . . . . . . . . . .  $1 1 2.95. 
With 21 1 4L-4 . . . . . . . . . . . . . . . .  $475.95. 
With 21 1 4L-2 . . . . . . . . . . . . . . . . .  $549.95. 
Bare board . . . . . . . . . . . . . . . . . $ 35 .95. 
Avai lable mid J anuary. 

FUTURE P R O D U CTS : 80 CHARACTER V I D EO BOAR D .  
Z-80 C P U  BOAR D WITH ROM, 8 PARALLEL PORT 1 / 0  BOAR D .  

DEALER I NQUIRIES INVITED ; UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

MOST PRODUCTS FOR I M M ED IATE S H I PM ENT. N O  4-8 WEEK D ELAYS REQUIRED FOR OTHERS. 

(wmc};nc. 
WAMEGO, I NC.,  P .  0. BOX 877 • 455 PLAZA ALHA M B RA • EL G RANADA, CA 9401 8 • (415) 726-6378 

HOBBYWORLD's 
PRODUCT SPECIAL OF TH E . .M 

D . C .  HAYES 
Micromodem 1 00 

A complete data communications system 
for S- 1 00 mic roco mputers. It  combi nes the 
capa b i l i t ies of a serial  i nterface card and an 
acoustic coupler.  A l so a l l ows progammable 
auto dia l ,  auto answer. 
Order by Catalog Number 2656 

How to Order: Order by m a i l  or  phone (tol l -free outside Cal ifornia). Pay by check,  M . O . ,  Visa 
or Mastercard. Please include Card No., exp. date, and inter-bank no.  on chargecard orders. 

C.O.D.'s add $ 1 .25 add' ! .  Add $2.00 shipping and handl ing for UPS Ground and $3.50 for UPS 
Air .  Mail orders: Include this  ad.  Phone orders: Specify Feb.  Byte Special .  

If the D. C. Hayes special price caught your eye, then order your FREE 
Hobbyworld Catalogue TODA Y. It 's filled with hundreds of qualityf,roducts and 
special prices. Look tFtru the Hobbyworld Catalogue in the comfort o your home. 

· . It 's a great way to shop! · 

H O B BYWO RLD 
ELECTRON ICS, I NC. 

195 1 1  Business Center Drive, Dept. 82 
Northridge, California 9 1 324 

in U .S.A. (800) 42 3 - 5 3 8 7  
local and outside U.S.A. (2 1 3) 886-9200 
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TH E STAR MODEM 
From Livermore Data Systems 

RS232 M O D E M  
I EE E  4 8 8  M O DEM 
RS232 C C ITI . 
I EE E  488 C C ITI 

SALE $ 1 35 
SALE $245 

$1 70 
$280 

STAR Modem is the price performance leader with a full 
2 YEAR FACTORY WARRANTY. 

WE CAR RY TH E BLACK APPLE 

n--�� •c�s�E��r� • apple! com 
-------

EBS Business System lor PET/CB M  $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 1 7 reports. Allows any of · 1 0 
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 Data Base System lor C 8 M 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 
2 1 1 4-L450 
21 14-L200 

7.45 1 0/6.95 50/6.55 1 00/6. 1 5 
8.40 1 0/7.95 50/7.35 1 00/6.90 
5.1 5 1 0/4.90 50/4.45 1 00/4.1 5  
6.45 1 0/6.1 0 50/5.75 1 00/5.45 
7.90 1 0/7.40 50/7.00 1 00/6.60 

271 6 EPROM (5 volt) 
TMS 2532 EPROM 

. 

4 1 1 6-200 11 RAM (NECJ 
S-1 00 Wire Wrap 

3.45 20/3.35 1 00/3.25 
4.1 5 20/3.95 1 00/3.75 
1 0.45 5/9.90 1 0/9.50 

29.00 
8 fer 35.00 

2.65 

CASSETTES - AGFA PE-61 1 PREMIUM 
High output, low noise, 5 screw housing, labels. 
C-10 1 0/5.65 50/25.0C 1 00/48.00 
C-30 1 0/7.30 50/34 00 1 00/66.00 
All other lengths available. Write for price list 

J1 ATARI  800 $777 ..11'- All Atari Modules 20% OFF 
SPECIAL-purchase ATARI 800, receive 
extra 8K memory FREE. 

EDUCATIONAL PLAN - buy 2 ATARI 
Computers, receive 1 ATARI 400 F R E E !  

DISKS 
(write for quantity prices) 

SCOTCH (3M) 5" 1 0/2.85 50/2.75 1 00/2.65 
SCOTCH (3M) 8" 1 0/2.95 50/2.85 1 00/2.75 
MaxeiiS" Double Dens. 1 0/4.25 50/4.1 0  1 00/3.95 
Maxell8" Double Dens. 1 0/4.65 50/4.50 1 00/4.35 
Verbatim 5" 1 0/2.45 50/2.40 100/2.35 

(add .75 for 5" Verbatim plastic storage box) 
Verbatim 8" Dbl Dens. 1 0/3.35 50/3.25 1 00/3.1 5 
BASF 5" soft 1 0/2.60 20/2.50 1 00/2.40 
BASF 8" soft 1 0/2.40 20/2.35 1 00/2.30 
Diskette Storage Pages 1 0  for 3.95 
Disk Library Cases 8" - 2.85 5" - 2.1 5  

KM M M  Pascal lo(PET $75 
Subset of 

·
standard Pascal with true machine language 

translator for faster execution. 1 6K with tape or disk. 

EARL lor PET [disk file based) $65 
Editor, Assembler, Relocater, Linker to generate relocat­
able object code. 

luiiFORTH+ lor PET/CB M  $65 
A full-featured FORTH with extensions conforming to Forth 
Interest Group standards. Includes assembler, string process· 
ing capabilities, disk virtual memory multiple dimensioned 
arrays, floating point and integer processing. �commodor� . 
CBM-PET SPECIALS / �\ � Up to $235 free 

'· 

� merchandise with purchase of «: one of fol lowing CBM-PET items! 
FREE 

8032 32K - 80 Column CRT $1 795 235 
8016 16K - 80 Column CRT $1495 205 
8050 Dual Disk Drive-1 ,020,000 Bytes $1 795 235 
CBM Modem - IEEE Interface $395 50 
CBM Voice Synthesizer $395 50 
8N Full size graphics keyboard $795 1 00 
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 6, and 32K) 
WRITE FOR SYSTEM PRICES 

$995 150 
$1 295 205 
$1 295 205 
$795 1 00 
$95 1 2  

CALL 

**EDUCATIONAL DISCOUNTS** 
Buy 2 PET Computers, get 1 FREE 

CBM Full Size Graphics Keyboard $ 74 
WordPro I l l  - 32K CBM, disk, printer $170 
Word Pro IV - 8032, disk, prinier $255 
VISICALC for PET, ATARI $1 70 
BPI General Ledger, A/P, AIR for PET $270 
Programmers Toolkit '- PET ROM Utilities 
PET Spacemaker Switch 
Dust Cover for PET 
IEEE-Parallel Printer Interface for PET 
IEEE-RS232 Printer Interface for PET 

$34.90 
$24.90 
$6.90 

$65.00 
$149.00 

M I PLOT I ntelligent Plotter by Watanabe I nstruments IDigiplot) 

SPECIAL $ 1 1 45 
• I ncorporates 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 specified . 
• Character generator for letters, numerals and symbols. 

Characters can be enlarged and rotated in four orienta­
tions. 

• Coordinate axes can be drawn by simply specifying the 
graduation interval and number of repetitions. 

• S.elf test mode automatically draws complete test pattern. 
• Printer mode outputs character data in 1 6  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 1 1  x 1 7  paper. 

Includes power supply, 1/0 connector, 2 pens, 50 sheets of 
paper, and complete manuaL 

EPSON MX-80 Printer 
STARWRITER Daisy Wheel Printer 
Centronics 737 Printer 
NEG Spinwriter - parallel 
XYMEC HI-Q 1 000 I ntelligent Daisy Wheel 
Leedex Video 1 00 1 2" Monitor 
ZEN ITH DATA SYSTEMS 

$545 
$1 500 
$790 

$2500 
$2150 
$ 1 29 

Zenith Z1 9 Terminal (factory asm) $735 
Zenith Z89 with 48K $2150 

--------------------------------------------�---------------------� SYM-1 $209 
SYM BAS-1 BASIC or RAE- 1 /2 Assembler $ 85 
KTM-2/80 Synertek Video Board $349 
KIM-1 (add $34 for power supply) $ 159 
Seawell Motherboard - 4K RAM $195 
Seawell 16K St<1tic RAM - KIM, SYM, AIM $320 
KL-4M Four Voice Music Board and Visible Music 

Monitor (4 Voice) for PET $59.90 
FLEXFI LE Database-Report Writer by Michael Riley 

Flexible file handler for PET/CBM 

Micilc):i!EiiE'ii-si-i�-r--PEr--by--Mict;aei"iiitev _______ $_9:95 
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 1 5% OFF �� 
A P Hobby-Biox 1 5% OFF 
ALL BOOK and SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) 
ZBOOO Assembly Language Programming 

PET Personal Computer Guide (Osborne) 
PET and the I EEE-488 Bus (Osborne) 
6502 Assembly L<�nguage (Osborne) 
Programming the 6502 (Zaks) 
6502 Applications Book (Zaks) 
6502 Software Cookbook (Scelbi) 
CP/M Handbook (w/ MP/M) Zaks 

$1 2.75 
$1 0.60 
$1 2.75 
$1 2.75 
$ 9.90 
$1 0.45 
$1 0.45 
$ 9.45 
$1 1 .85 

WRITE FOR CATALOG. 
1 1 5  E. Stump Road A 8 ComputerS Add S I 25 per order lor shiPP'ng We pay balance oi UPS surtace charges 
Montgomeryvi l le ,  PA 1 8936 21 5-699-5826 on all prepa1d orders Pnces listed are on cash d1scount bas1s Regular 

pnces slightly h1gher 
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Circle 256 on i nqu iry card. 

L§: :1 CALIFORNIA COMPUTER SYSTEMS 

32K RAM BOARD A& T. 
450 NSEC . . .......  $579.95, 200 NSEC . . . . . .  $629.95 

1 6K 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 INSTRUM ENTATION INTERFACE 
KIT 7490. Kit . . . . . $275.00 

ARITH M ETIC PROCESSOR FOR APPLE 781 1 A. 
Kit . . . .. . .  . .  . . . . .  $325.95 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
771 OA. Kit .. . . . .. .. . . . .......  . .  . . . . . . . . . . . . . .. .  $89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
771 2A. Kit . . . . .. . . . . .. . .. . . . . . . . . ..... $89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

--� ::111 
PB-1 2708 & 271 6 Programming Board with pro­
visions for 4K or 8K EPROM. No external supplies 
required. Textool sockets. K i t . . . $ 1 43.00 

CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power o n / rest Vector Jump Parallel 
port with status. Kit ....  $ 1 46.00 PCBD . . .. . $31 .95 

VB·3 80x24 V I D E O  BOARD.  Graphics included. 
4 M HZ .$379.g5 

10-4 Two serial 1 / 0  ports with f u l l  handshaking 
20/60 rna current loop:  Two parallel 1 1 0  ports. 
Kit . . . . . . . . . . . . . . . . . . .  $ 1 68.00 PCBD . . . . . .  $3 1 .9 5  

VB·IC 64 x 1 6  video board, upper lower case G reek 
composite and parallel video with software, S-100. 
Kit . . . . . . . . . . .. . . . .  $ 1 43.00 

CB-2 Z80 CPU BOARD. Kit . . . . . . . . . . . . . . . . . . . . . . .  $1 99.95 

AIO APPLE SERIAL/ PARALLEL . " $ 1 44 .9 5  

A L L  OTHER SSM PRODUCTS AVAILABLE 

WAMECO INC. 

MEM-3 32K STATIC RAM 21 1 4  2 4  bit  
addressing ..... ..... ....... ............. ... . . .. . .. $32.95 

FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up, will operate 
with CPM'" (not included). PCBD ....... . .  $43.95 

FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCBD . . . .. .. . . . . .. . $48 .50 
QM-12 MOTHER BOARD, 1 3  slot,  terminated, S-1 00 

board only . . . . . . . . . . . . . . . . . . . . .. . . . .  . . . . . . . . . . . . . . . .  $39.95 

CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt. PCBD ......... .. . . . . .. . . .  . .  ... $28.95 
RTC-1 Realtime clock board. Two independent in­
terrupts. Software programmable. PCBD . . . . . . .  $25.95 

EPM-2 2708/ 271 6 1 6K/32K EPROM CARD. 
PCBD . . .  . . . $28�5 

OM·9 MOTHER BOARD. Short Version of QM-1 2. 
9 Slots. PCBD . . .  $33.95 

MEM-2 1 6K x 8 Fully Buffered 2 1 1 4  Board. 
PCBD . . . .. . . . . ... ... $28�5 
PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD . . . . .. . . . . . .. . .  . . .  . . . . . .  $28.95 
IOB-1 SERIAL AND PARALLEL INTERFACE. 
2 parallel, one serial and cassette. 
PCBD . . . .  $28.95 
2708. .  $7.50 2 1 1 4L 450 NSEC . . . . . . .  $4.99 

271 6 . . . . . . .. ..... $25.95 21 1 4L 200 NSEC . . . . . .  $5.99 

(4 1 5) 728-91 2 1  

P. 0. Box 9 5 5  • El Granada, CA 94018 

Please send for IC, Xistor and Computer parts list 

FEB. SPECIAL SALE 
ON PREPAID ORDERS 

(Ch'arge cards not included on this offer) 

WAMECO PCBD SALE. 
MEM-2 EPM-2 . . . . . . . . . . . . . . . . . . . .  $25.95 
108-1 , CPU-1 . . .  . . . .  . . .  . . . . . . .  $24.95 
PTB-1 , RTC-1 . .  . . . . . . . . . . . . . . . .  $22.95 
QMB-1 2 . . . . .  $32.95 QMB-9 . . . . .  $29.95 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with M I KOS =7 16K ram 
with L21 1 4  450 NSEC . . . . . . . . . . . . . . . . . . . . .. .  $229.95 

MEM-2 with M I KO S  # 1 3  1 6K ram 
with L21 1 4  200 NSEC . . . ... ...... . .  . .  $249.95 

CPU-1 with M I KOS = 2  8080A CPU . . . . . . . . . . . .  $99.95 
QM-1 2 with M I KOS "4 1 3 slot mother 
board .. . . . . . .  . . . . . . . . .  . ................. .  . . .  ...... $1 1 0.95 
RTC-1 with M I KOS • 5 real time clock.. . $65.95 
EMP-1 with M I KO S  • t o  4K 1 702 less 
EPROMS . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . .  $ 49.95 

EPM-2 with MIKOS • 1 1  1 6·32K EPROMS 
less EPROMS 
QM-9 with M I KOS • 1 2  9 slot  mother 
board .... . . . . . . . . . . . . .  .. 

FPB-1 with M I KOS # 1 4  all parts 
for front panel 

.. . .  $65.95 

. . . .  $99.9.5 
.... $144.95 

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE All PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS L ISTED. ALL SOCK­
ETS INCLUDED. 

LA R G E  S E LE C T I O N  OF LS TTL A V A I L A B L E  
PURCH ASE S50.00 WORTH O F  L S  TIL A N D  GET 
1 0°o CREDITTOWARD ADD ITIONAL PURCHASES. 
PREPAID ORDERS O N L Y. 

VISA or MASTERCHARGE. Send account number, interbank num. 

ber, expiration date and sign your order. Approx. postage will 
be added. Check or money order will be sent post paid i n  U.S. 
I f  you are not a regular customer, please use charge, cashier's 
check or postal money order. Otherwise there will be a two· 
week delay for checks to clear. Calif. residents add 6% tax. 
Money back 30·day guarantee. We cannot accept returned IC's 
that have been soldered to. Prices subject to change without 
notice. $10 minimum order. $1.50 service charge on orders 
less than $10.00. 

BECKIAN ENTERPRISES ALL PRIME QUALITY - N EW PARTS ONLY 
SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: S/E Solder Eye . SIT Sold Tail: W/W Wire Wrap. 

PART # DESCRIPTION. Row Sp. 1 -9pc. 1 D·24pcs. 25pcs. Up. , . 156"  CONTACT CENTER CONNECTORS. 'D' HPE SUBMINIATURE CONNECTORS. 
BRANO: TEXAS INST. PART # DESCRIPTION. Row Sp. 1 ·9pc. 1 D·24pcs. 25pcs. Up. 

QUANTITY 4070 50/100 lmni/Crom. .250 $3.9581. $3.55eo. $3.1 581. 1 5 1 05 6/12 S/E PET/NSC .140 $ 1 .80 $1.65 $1.45 
4090 50/100 lmsei W/W . 250 4.30oo . 3.8511. 3.45eo. 1 5 1 1 0  6/12 SIT PET/NSC .140 1.85 1 .65 1.50 PART NUMBER DESCRIPTION. 1 ·9pcs. 1 0-24pcs. 25·99pcs. 
BRANO: SULLINS: U.l Reg. 1 5 1 37 6/12 SIT PET/NSC .200 1.80 1.54 1.45 DE 9P Malo $1.6081. $ 1.40ao. $ 1.30ao. 
129865 50/1 DO Soldor Eye . 1 40 6.80eo . 6.1 0oo. 5.45oo. 1 51 7 5  61· S/E Sglo Row 1.70 1.50 1 .30 DE 9S Female 2.25eo. 2.00oo. 1 .90oo. 
129870 50/1 DO SIT lmsoi .250 4.50ao. 4.1 0oo. 3.70 1 5270 10/20 S/E .140 2.15 1 .95 1.70 DE 1 1 0963·1 2 pc. Gray Hood. 1 .50ao. 1 .35eo. 1 .20oo. 
129875 50/100 W/W lmsoi .250 5.25 4.75 4.20 1 5275 10/20 SIT .140 2.00 1 .85 1 .60 
129885 50/1 DO SIT Altair .1 40 4.95 4.45 3.95 1 5435 1 2/24 S/E PET .140 2.60 2.35 2.10 DA 15P Male 2.3511. 2.1 5eo. 2.00oo. 
129990 50/1 DO SIT Cromem. .250 4.75 4.25 3.80 1 5440 1 2/24 SIT PET .140 2.65 2.40 2.15 DA 1 5S Fe mala 3.25eo. 3.10oo. 2.90eo. 

15445 1 2/24 SIT PET .200 2.75 2.50 2.20 DA 5 1 2 1 1 - 1  1 .  pc. Grey Hood 1 .40eo. 1 .2011. 1 .1 5ea. 
OTHER .125" CONTACT CTR CONNECTORS: 15505 15/30 S/E GRI Key .140 2.50 2.25 2.00 OA 5 1 226·1 2 pc. Block Hood 2.50oo. 2.25oo. 2.00eo. 
1 2305 22/44 S/E No Ears .140 4.1 5  3.75 3.35 1 5 5 1 0  1 5 / 3 0  SIT GRI Kay .140 2.40 2 .15  2.95 OA 1 1 0963-2 2 pc. Grey Hood 1.60oo. 1 .3511. 1 .30oo. 
1 2759 36/72 SIT .140 5.40 4.85 4.35 1 5 5 1 5  15/30 W/W G R I  Key .200 2.60 2.35 2 .10  DB 25P Malo 2.80oo. 2.80oo. 2.40eo. 1 2790 40/80 W/W .250 8.30 5.65 5.00 1 5600 18/36 S/E .140 3.35 3.05 2.70 

1 56 1 0  18/36 SIT .140 3.00 2.70 2.40 DB 25S Fe mala 3.60••· 3.4080. 3.20oo. 
. 100"  CONTACT CTR CONNECTORS: 1 58 1 5  18/36 W/W .200 3.60 3.20 2.90 OB 5 1 2 1 2·1 1 pc. Grey Hood 1 .50oo. 1 .30oo. 1 .1Doo. 
10048 1 3/26 S/E No Ears .140 3.40 3.05 2.1 5 1 5700 22/44 S/E KIM/VEC .140 2.98 2.90 2.75 DB 51 226-1 2 pc. Block Hood 1.90eo. 1.6581. 1 .45eo. 
10260 25/50 S/E TRS 80 .140 4.50 4.05 3.60 1 5705 22/44 SIT KIM/VEC .140 3.98 3.30 3.00 OB 1 1 0963-3 2 pc. Gray Hood 1 .75eo. 1 .50oo. 1.35eo. 
10175 20/40 S/E TRS 80 .140 5.85 5.35 4.75 1 57 1 0  22/44 W/W KIM/VEC .200 3.49 3.20 2.85 DC 37P Malo 4.20oo. 4.001�. 3.7001. 
1 0 1 80 20/40 W/W TRS 80 .200 3.30 3.00 2.15 1 5875 25/50 S/E .140 4.65 4.20 3.75 DC 37S Femala 6.00eo. 5.75oo. 5.50eo. 
1 0 1 90 20/40 SIT TRS 80 .140 3.20 2.90 2.55 15860 25/50 SIT .140 4.55 4.10 3.65 oc 1 1 0 963-4 2 pc. Grey Hood 2.2511. 2.00oo. 1.7501. 
10485 36/72 S/E Vector .140 5.50 4.90 4.40 15865 25/50 W/W .200 4.85 4.35 3.90 
10490 36/72 W/E Voctor .200 5.80 5.25 4.65 1 6 1 1 5  36/72 S/E .140 6.50 5.85 5.20 DO SOP Mala 5.50eo. 5.1 0oo. 4.75eo. 
10500 36/72 SIT Voctor .140 5.70 4.20 4.60 1 61 20 36/72 SIT .140 6.55 5.90 5.25 DO 50S Female 9.40eo. 8.60oo. 8.00oo. 
10535 40/60 S/E PET .140 5.85 5.35 4.75 1 6 1 25 36/72 W/W .200 6.75 6.10 5.40 DO 5 1 2 1 8·1  1 pc.  Gray Hood 2.40eo. 2.20oo. 2. 0001. 
10540 40160 W/W PET .200 6.00 5.40 4.80 1 6 1 45 36172 SIT .200 6.50 5.85 5.20 00 1 1 0963-5 2 pc. Grey Hood 2.60oo. 2.40oo. 2.10eo. 
10550 40/80 SIT PET .140 5.80 5.25 4.65 16235 43/66 SIT Mot 6800 .140 6.60 5.95 5.30 

D 20418·2 Hardware Set . 90oo. . 80oo . .7Doo . 10585 43/86 S/E COS/ELF .140 6.95 6.25 5.55 16240 43/66 W/W Mot 6800 .200 7.80 7.05 6.25 
10605 43/66 SIT COS/ELF .1 40 6.60 5.95 5.30 16260 43/66 SIT Mot 6800 .200 6.50 5.65 5.20 11 Hood Set) 
10595 43/86 W/W COS/ELF .200 6.90 6.20 5.95 16725 43/86 S/E Mot 6800 .140 7.20 6.50 5.75 
10615 43/66 SIT COS/ELF .200 6.80 8.1 0  5.40 K·1 Pol-Keys . 15  . 12  . 10  

I.C. SOCKETS GOLD. COOLING FANS. TERMS: MINIMUM ORDER: $ 1 5.00 ADD $ 1 .3 5  For 
W/WRAP 3 TURN I.C. SOCKETS TIN. Extra Ouiat. Handling & Shipping. Orders over $ 30.00 in the U.S.A. 

1 4  pin $0.48 ••. 1 4  pin $0.15 ••. 1 to 4 $ 1 8.00 01. We Pay the Shipping. CALIF. RESIDENTS: Please Add 
1 6  pin 0.54 ••. 16 pin 0.17 eo. 5 to 9 17.00 ••. 6% Sales Tax . 

·8080A PRIME. NOTE: NO C.O.D.  OR CREDIT CARD ORDERS WILL BE 
ACCEPTED. 

$5.00 ... PHONE: 2 1 3-988-6 1 96 BECKIAN ENTERPRISES EtA 8 CONDUCTOR CABLES Bit. long. 
CONNECTORS FOR CENTRONICS 700 SERIES. 

Amphenol 57 ·30360 
CLASS #1 Typo Coblos. 

1 to 4 pes. 
1. to 4 pes. $22.00 5 to 9 pes. 
5 to 9 pes. 1 9.00 
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$8.00 ••. 
6.00 eo. 

MAIL ORDERS TO: P.O.  BOX # 3 0 8 9  SIMI VALLEY, CA 9 3 0 6 3  

C i rcle 257 o n  inquiry card. 



D I G ITAL R ES E A R C H  COM PUTERS 
(21 4) 271 -3538 -

32K S-1 00 E P R O M  CAR D 
� 
UJ 
w 
::l 
0 
w 
cr 
z 
0 
u.i 
w 
cr 
u.. 

NEW! 

USES 271 6's 

Blank PC Board - $34 

ASSEMBLED & TESTED 

ADD $30 
w 
-' 
ID 
C( 
-' 

SPECIAL: 2716 EPROM's (450 NS) Are $ 1 1 .95 EA. With Above Kit. 

� 
C( 
!!! 
> 
1-
z 
C( 
cr 
cr � 

KI T FEATURES : 
1 . Uses +5V only 2716 (2Kx8) E PROM's. 
2 Allows up to 32K of software on l ine' 
3. IEEE S-100 Compatible. 
4. Addressable as two independent 1 6K 

blocks. 
5. Cromemco extended or N orthstar bank 

select. 
6. On board wait state circu i t ry if needed. 

7 . Any or a l l  EPROM locations can be 
d isabled. 

8. Double sided PC board. solder-masked. 
s i l k-screened. 

9. Gold plated contact fingers. 
10. Unselected EPROM's automatically 

powered down for low power. 
1 1 .  Fu l ly bullered and bypassed. 
1 2. Easy and qu ick to assemble. 

UJ 
:r 
I­
LL 
0 

1 6K STATI C  RAM K I T-S 1 00 BUSS 

> 
n. 
0 
0 
C( 
> 
1-
z 
C( 
cr 
cr 
C( 

P R I C E  CUT! 

3: KIT FEATURES: � 1 . Addressable as four s��arate 4K Blocks. 
1- 2 . ON BOARD BANK SELECT circuitry. (Cro-
fi memco Standard'). Allows up to 512K on l ine' BLANK PC BOARD W/DATA-$33 

� :•· g���,���:;����:y��ti::Ee�T:a:��nd 
L

��P :���� ��.:��KA
E
;s�s�::::

2 

C s1lk screened layout. Gold plated contact f1ngers 

8: 6. All address and data lines fully buffered ASSEMB L E D  & TESTED-ADD $35 
7 . Kit includes ALL parts and sockets. 

a: 8. PHANTOM is jumpered to PIN 67. 

32K SS-50 RAM 
$379°° KIT 

For 2 M H Z  
A d d  $10 

Blank PC .Board 
$50 

For SWTPC 
6800 - 6809 Buss 

Support IC's 
and Caps 

$1 9.95 
Com plete Socket Set 

$21.00 

Fully Assembled, 
Tested, Burned I n  

Add $30 

At Lasl! An affordable 32K Stallc RAM with full 
6809 Capability. 

FEATURES: 
1 .  Uses proven low power 2114 Static RAMS. 

2. S upports SS50C - EXTENDED ADDRESSING. 

3.  All  parts and sockets included. 

4. Dip Switch address select as a 32K block. 

5. Extended addressing can be disabled. 

6. Works with all existing 6800 SS50 systems. 

7. Fully bypassed. PC Board is double sided, 
·plated thru, with silk screen. 

1 6K STAT I C  RAM SS-50 B U SS 

PRICE CUT! 

ASSEM B LE D  A N D  
TESTED - $35 

KIT FEATURES: 
Addressable on 16K Boundaries 

2 Uses 2 1 1 tl Stat ic Rr1m 
3. Fu l ly Bypassed 
4 Doub le sided PC Board Solder mask 

and s i l k  screened layout 
II ' I Parts and Sockets incl lJded 
Low Powe1 Under 1 5 Amps Typica l g 9. LOW POWER: under 1 5 amps TYPICAL from O U R  #1 S E L L I N G  

u.. the +8 Volt Buss. BLANK PC BOARD-$35 C O M P L ETE SOC K ET S ET -$1 2 
o '

�u�:��:o��K
Board can be populated as any RAM B O A R D !  SUPPORT I C'S A N D  CAPS-$1 9.95 

� ��-��-�-,-. -------------=S�T�E�R�E�O�!�-----------�-�-,--.. r-----------
4
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T
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� '� S- 1 00 SO U N D  C O M PUTER BOARD •vt 
SAME AS I NTEL 21 07B ! 

� At last, an s-100 Board that unleashes the full power of two COMPLETE K I T '  4 K  RAMS AT A N  UNBELIEVABLE 50¢ EACH!!!  
1- �����

e
���·����:����r����;

s
tcia�-����:re�s�����

t
�� $ . 

Prime, new, National Sem i . ,  1 979 date coded, fu l l  spec. parts. N.S.  
� generate an infinite number of special sound effects for 84 95 #M M5280-5N. Same as I NTEL 2 1 07B-4, T. l .  TMS4060, N EG u PD41 1 ,  etc. 
1- games or any other program. Sounds can be called in BASIC. We bought a H U G E  QTY. from a West Coast Distributor at truly 
lrl ��s��:iJR�'i,'"

GUAGE, etc. (WITH DATA MANUAL) D I STRESS P R I C ES !  One of the most popular and rel iable RAM's ever 
.., 

: ;6'uoR �A�����L ��
M
;�;�; ��

S
BOARD II B LANK PC made. These parts have been used by al most a l l  Major Computer Main 

� * USES ON BOARD AUDIO AMPS OR YOUR STEREO. B OARD W /DATA 
Frame Mfg. the world over I Arranged as 4K x 1 ,  270 NS Access Time, 22 

UJ Pin Dip .  These u n its DO NOT use m u lt i plexed address ing ,  thus making 
W : ��L 

B

s
�'i:

R
K���

O
p"'_;,�i���g �=��WARE ARE INCLUDED $31 REFRESH and other t i m i n g  very s i m ple. See INTEL MEMORY DESIGN � * PC BOARD IS SOLDER MASKED. S I LK SCREENED. WITH GOLD CONTACTS. HANDBOOK for fu l l  appl icat ion notes. The NAT. SEM I .  MEMORY DATA 

::E : ����· �Ru6g�:M
N
SE�u1�0

T
�o�u������

T
r:;' �Yi-\:��sF���fB��7;vs BOOK is available at most Radio Shack Stores. Pr ime u n its i n  original  

� Both Basic and Assembly Language Programmtng examples are included. factory tubes! 
C( SOFTWARE: l'l" #5280-5N 4096 B I TS x 1 270 NS ACC ESS 

� ;�����!�
o
;L?.v:;������2��;���Sn���o����i;�;r��=i�����50�r;�.�:���:-�:

f
:�

t
i����

g
���Y� �:�"03\a' 8 FO R $4.95 32 FOR $ 1 6  

� and Play-Memory. SCL'" is available on CP/M" compatible diskette or 2708 or 2716. Diskette - FACTORY CASE {450 PCS) - $1 80 
UJ ���g�. 2708 - $19.95 271 6 - $29.95. Diskette includes the source. EPROM'S are ORG at Sockets Special: 22 Pin Low Profile (With Purchase of 5280's) 8 FOR $1.  
� 11·----------�������-=���������----------�--------�----��������=-��������------ll < COMPUTER PARTS SPECIALS NEW! G . l .  C O M P UTE R  S O U N D  C H I P  

74LS 1 75 - .99 
74LS240 - 1 .1 9  
74LS241 - 1 . 1 9  
74LS244 - 1 .1 9  
74LS373 - 1 .29 

8035 I ntel  S i ng l e  C h i p  CPU 6.95 
S i gn et i cs 2901 4 Bit S l ice - 6.95 
A M D  2903 4 Bit S u per S l ice - 1 2.50 
A M D  29705 D u al Port RAM - 8.95 
I ntel  271 6-1  (350 NS) - 1 2.95 

D i g ital  Resea rch Computers 
(OF TEXAS) 

P.O. BOX 401 565 • GARLAND,  TEXAS 75040 • (214) 271 -3538 

AY3-8910. As featured in July. 1 979 BYTE' A fantastical ly powerful Sound & Music 
Genemtor. Perfect for use with any 8 Bit M ic roprocessor Contains : 3 Tone Channels. 
Noise Generator. 3 Channels of Amp l i tude Control 16 bit Envelope PPriod Cont rol . 2-R 
Bit Parallel I/O. 3 0 t o  A Converters. p i t I S  much more' All in one 40 Pin D I P. Super easy 
i n lerface lo the S-1 00 or other b11sses $ 1 1 .95 PRICE CUT! 

SPECIAL OFFE R : � each Add $3 for 60 page Data Manual .  
TERMS: Add $1 50 postage. We pay balance. Orders u nder $15 add 75¢ 
handl ing .  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 
85¢ for i nsurance. 

•TRADEMARK OF D I G ITAL RESEAR C H .  WE ARE N O T  ASSOCIATED WITH D I G ITAL RESEARCH OF CALIFORNIA, T H E  SUPPLIERS OF C P M  SOFTWARE. 

Circle 258 on inquiry card. BYTE February 1981 351 



64K BYTE EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO, VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z-80 BASED S100 
SYSTEMS * 4MHZ Z-80 WITH NO WAIT STATES. 
* SELECTABLE A N D  DESELECTABLE IN 4K 

I N C REMENTS ON 4K ADDRESS BOUN DARIES. 
* LOW POWER-8 WATTS MAXI M U M. 
* 200NSEC 4 1 1 6  RAMS. 
* FULL DOCUMENTATION. 
* ASSEMBLED AND TESTED BOARDS ARE 

G U A R A N T E E D  F O R  ONE YEAR A N D  
PURCHASE PRICE IS  FULLY REFUNDABLE I F  
BOARD IS  RETURNED U NDAMAGED WITH I N  
1 4  DAYS. 

ASSEMBLED I 
TESTED 
$595.00 

. ' ' . ' .  $529.00 
. .  $459.0D 

' " " '  $389.00 

Add-On 

ONLY $58 
FOR APPLE, TRS-80 KEYBOARD, EXIDY, 
AND ALL OTHER 1 6K DYNAMIC SYS· 
TEMS USING MK4 1 1 6-3 OR EOUIV ALENT 
DEV ICES . 

* 2DD NSEC ACCESS, 37S NSEC CYCLE 

* BURNED-IN AND FULLY TESTED 
* 1 Y R .  PARTS REPLACEMENT 

GUARANTEE 

* OTY. DISCO U N TS AVA ILABL E  

VISTA V-200 SYSTEM 
* S1 DO DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

Disk Drive 
Subsystems 

For Apple, TRS-80 ,  S -1  00 
Based Computers 

32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR 

6502 AND 6BOO SYSTEM-AIM 65-"KIM"SYM"PET"S44-BUS 
* PLUG COMPATIBLE WITH THE A1M-65/ 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 
68DO S 44 BUS. 

• CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. 
• RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FDA STATIC BOARDS. 

• USES +SV 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 .. 
& WITH 16K RAM .. . . .  .. 

TESTED WITHOUT RAM CHIPS . .. . .  . 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL 
BARE BOARD & MANUAL 

-- --

Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line of LOBO disk 
drive subsystems are the ideal ,  cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 

All of our subsystems are complete, thoroughly-tested, 1 00% burned- in ,  and feature a 1 year 1 00 %  parts/labor warranty. 

APPlE 
31 01 
S 1 0 1 CA 
S2 D2CA 
S 1 D1 CA 
S202CA 

Minifloppy, 3 1 01 1  Minifloppy w/interface card 
One SA800 in cabinet w/power, DDC" Controller, cable and manual 
Two SASOO in cabinet w/power, DDC" Controller, cable and manual 
One SASSO in cabinet w/power, DDC" Controller, cable and manual 
Two SASSO in  cabinet w/power, DDC" Controller, cable and manual 
• Double Density Controller 

TRS80 
DESCRIPTION MODEL NO. DESCRIPTION 

S-1 0 0  BASED 
COMPUTERS 

MODEL NO. 

41 D1 c 
S21 2C 
5 2 1 2C 

DESCRIPTION 

SA4DO in cabinet w/power 
Two SAS01 in cabinet w/power 
Two S A 8 5 1  in  cabinet w/power 

G ENERAl 
MODEL NO. DESCRIPTION 

8 2 1 2  Two SAS01 i n  cabinet 
S 2 1 2C Two SAS01 in cabinet w/power 
S 2 1 2 Two SAS S 1  in cabinet 
S 2 1 2C Two SAS S1  in cabinet w/power 

JR MODEL NO. 

4 1 0 1 C  
S 1 0 1 C  II 
S202C II 

CS02 
CSOS 

SA400 in  cabinet w/power 
One SASOO in  cabinet w/power for Mod. 
Two SASOO in  cabinet w/power for Mod. 
Cable for Mod. II 

CSOS 
LXSO 

RS232 
1 6K 
VTOS 

Cable for TRSSO Eight-inch Floppy 
Double-density expansion interface 
Dual Serial Port Option 

I NVENTO RY CO.,  
Cable for TASSO Minifloppy 

352 BYTE February 1981 

1 6K Byte RAM for LXSO (32KB max.)  
4.0 Disk Operating System 

P .0. Box 1 85, Santa Yhez, Ca., 93460 
(805) 688·8781 

Circle 259 on inquiry card. 



PRB1 LOG I C  P RO B E  PLS1 LOG I C  P U LSER 

WW1 WI RE WRAPPI N G  KIT 

ORDERING I N FO RMATION: 
• Orders under $25 include $ 2  handl ing 
• 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 P RO B E  $36.95 

• Compat i b le with al l l o g i c  fam i l ies 
• Visual  i n d i cat ion of low, h i g h  a n d  bad l o g i c  l evels 
e Pu lse stretch i ng to 50 M sec 

PLS1 LOG IC P U LS E R  $48.95 
• Su perim poses 20pps p u l se t ra i n  o nto c i rc u i t  
• N o  need t o  cut  c i rc u i t  t race 
• Automat ic  p u l se pol arity 

WK7 INSERTION / EXTRACTION KIT $29.95 

• M OS safe 
• I nc l udes EX1 & EX2 Extract ion tool s  
• MOS 1 41 6, MOS 2428, MOS 4 0  Extract i o n  tool s  

• M D D1 1 c h a n n e l  d i s pe n ser 
• M DD5 5 channel  d i spenser 
• M DD 1 0  10 channel  d i spenser 

• Dispenses 8-42 p i n  I C's 

$ 21 .85 
83.43 

1 60.45 

e Compati b le with a l l  I C  carry i n g  t u bes 
• Use with WK7 for M OS-safe I C  i n sert ion 

WW1 WI RE WRAPPI N G  KIT 
• BW2630 Power w rap p i n g  tool $1 9.85 
o BT30 #30 B i t  3.95 
• BC1 Batteries and charger 1 4.95 
• KIT#3 Prec ut wire kit  32.95 
• 1 0  ea. 14 p i n ,  16 p i n  go ld  w rap sockets 1 1 .00 
• EZ0 7302 4.25 " x 8.5 "  G l ass epoxy board 3.95 
• 1 4 1 D ,  1 6 1 D  20 I C  wrap i n dent if i ers 3.96 

TOTAL $90.01 
SALE PRICE $69.95 

Write or cal l  for 1 980 catalog 

• IC Sockets 
• Vector Board & P i n s  
• B i s h o p  D raft i n g  A i d s  
• O K  Tool s  
• R N  I D C  Cri m p  Con nectors 



5·1 00 VOICE 
T h e  ARTICULATOR board al lows 
y o u  to  reco r d ,  store ,  and 
p layback any vocabu lary on  your 
S-1 00 computer. I nput speech is 
d ig i t ized by the  ARTICU LATOR 
and sent to the com p uter via an 
on -board port for storage at 1 K 
to 2K bytes/sec. Th is data is then 
sent back from the computer to 
the ARTICU LATOR for very h igh 
q ual ity p layback. On -board VOX 
switching m i n i m izes memory 
storage requirements. 

PRICE - $31 9  A &T 
AVAILABLE NOW 

Quintrex, Inc. ,  9185 Bond 
Shawnee Mission, Ks. 662 1 5  
(913) 888-3353 

Circle 261 on inqu iry card. 

Ti-Ex-,-Ew.-,------
I nterface converts 

Your Typewriter 
into Printer 

• Finest print Quality • Low cost 
• Easy Installation • Quick delivery 
• Ats IBM SELECTRIC!' typewriter with no modification. 
• For TRS.BO!I, Apprea�. or any parallel or RS232 port. 
• write or phone for more Information, today! 

. - u.s. and worldwide sales-

Ex INTERNATIONAL INC. 
16140 Valerio st. 
Van Nuys, CA 91406 USA 

TEL: 213/781-0020 TLX/1WX: 910·495·1767 

Circ le 264 on inqu i ry card. 

* * * * * * * * * * * * * * * 

C O M P U T E R  
S U R P L U S  

* * * * * * * * * * * * * * 
POWER SUPPLIES: 110@220 vac. mulii 
voli and mulii amp ($20-$45). 
VIDEO TERMINALS with KEYBOARDS 
($50-$150). 
MUFFIN FANS $5. 
FILTER CAPACITORS (large canisters) 
$1 ea. 

ALSO LARGE COMPUTER CABINETS 
$30-$100. 
40 wire ribbon cable 50¢ per loot 
20 wire ribbon cable 25¢ per loot 

RELAYS. CONNECTORS, FUSE 
HOLDERS, BREAKERS, HEAT SINKS, 
SWITCHES, . . etc. also lor sale. 

* * 

CALL KIRT WYCKOFF at 
(216) 473-0866 

DATA HARDWARE 
701 #4 BETA DR. 

CLEVELAND OHIO 44143 
* * * * * * * * * * * * * 
DEALERS WELCOME 

Circ le 266 on inqu iry card. 

FOR TRS-80 . 
CUSTOM SOUND 

A progr:unablc SOU!..O Gr;�;f:RATOH for your COID[IUte r," 
Three voices, each c<�r•:•hle of tones fror.'l suh:oud • h le 
to u l trasonic; each \'Oicc has i ts oo;n noi 5{' m i �e r  
a n d  i n d i v i d u a l  \'o \u::li.' Contro l , cach kerl.'d hr thc 
co::lputer or br an i nt ernal en\'clopc �:encrat or, 
All inputs are latched, enablinl: the co�putcr to 
control the dc\•i <'-C while pc rfonni n�: other task� , 
The device is c:,pable of producing three 
s i  mul taneou� tone musi c  of any note structure {not 

{�:� ���a���j • 
���

A�� I �h�l: ��m�; ���:! � � �� �� ��f���S 
cnst 

n f compa rab l c un i ts, ll'ith the doubl e  c a b l e ,  
u n t t s can Uc "gan�:ed" togcthc r tu producc s i :o:  
voices for rour compute r ,  

S OlJ !'> D  G E NI; n ,n o n K I T :  (needs on \ )' 
cabl e . � V LIC f, speaker) --- S49 

tk'O f o r  $ 80 
CABLE: rilllX>n cable with PC ed9J connectors, 

p lugs into e xpans ion port o f  CPU 
or EX/ 1 1\T, --- S 20 

double connector -- S25 �\'DC RECUI.AT£\1 !'OWER SUI'I' l.Y : 
ful l�· asscl:lb !ed, I, 2 amp, 0\'1'. 

kit comt:s cor.:pletc Jo'ith saq1Jc soft,.,arc I; 
instructions. cm11 NG sooN! SPEECH SVNTHESISER 

computer controlcd phoneme generator 
capabli! of ClOSt :uw human speech 

II>:QUIRES II'ElCO�IE 

ustom ;,"'"'' " 

--- S23 

• h 1 for shLpjunr. r1 p era s ;n�t �,�'·;:.�%, 
Dox 8759 \Vuwick, Hhod� hlmd 02888 

;t L LDW ·I-6 wcc);.:o; fo r ,lc l i \'Cr)' 
• TCCI'stcrcd tradcm:trk of Tandy Corp. 

C ircle 262 on inqu i ry card. 

WANTED: 
APPLE, PET, TRS-80, CP/ M  

SOFTWARE 
Westico is a publisher and distribulor of 
professional software lor microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market. contact: 

Ph i l l ip  Woellhof. V.P. M k t g .  
Westico. Inc. 
25 Van Zant Street 
Norwalk. CT 06855 
(203) 853-6880 

To increase your profits. take advantage 
of Westico's · worldwide promotion and 
distribution. 

\VEST ICO 
The Software Express Service 

! !  REAL TIME ! !  
The TIME MACHINE from ALPHA OMEGA COMPUTER 

SYSTEMS isn't just another digital c lock chip surrounded 

by interface circuitry. I t ' s  an inte l l i �ent mi crocomputer 

based periphcral device. 

The TI ME MACHINE communi< 1t-:-.; with your computer 

via a serial L / 0  port at ll user selec table data rate between 

300 and 2400 baud. AS-232, AS-422, or current Loop 

communication moy be used. 

Batlery protection against power Loss i s  inc luded. Tho 

TIME MACHINE automatically computes day of the week 

and leap year. Buffered output pulses at one second, one 

minute, and one hoor intervals arc p10vidcd. 

Dimensions are 2 . 5 x 4 ,  75 x 7.5 inchos. Batteries, 

power supp l y ,  ond communication cable are included. 

Price i s  only $450 single lot and quanti t y  discounts are 

available. Dealer inquiries lnvilod. Off the shelf delivery. 

ALPHA OMECAcoMPuno •••n•s, INc. 
P.O.Boo 727 / Co•vallis, Ooeoon 97JJO 

'"""'"'"' c;..,...,. ... � •. ,, c,..,.g, s, .... �. <rJX 

Circ le 267 on inqu iry card . 

S U B M I NI DPDT 7·1 7vdc 
D I P  R ELAY S.S. BUZZER 

AROMAT #HB2·DC6V it....::: · F•ts d•p sockct � • 6 voc co•t • F•ls d•P sockel 1 • ·�a�_0,:�/:to���� • Norm op power 580 mW C) , Sound out�ur; 
• Contacts raled 1 amp @120V �·:.'::- 70dB @ 20 em 

S 1 .50 each 10 for S13.SO $ 1 .25 each 

ALL ELECTRoniCS CORP. 905 S. Vermont Ave. TERMS 
Los Angeles, Calif. 90006 • aua.;;;;;;;um;ted 

(213) �80·8000 : ��� .�:�;'SIOOO 
Mon. - Fn. Saturday sh;pplng us• 9 AM · 5 PM 1 0 AM · 3 PM • cam.Res.Adds% 

• Prompl Shipping 
S E N D  FOR FREE CATALOG 

C i rc le  263 on inqu iry card. 

Solw your disc problems, buy JOO'J(, swface 
tested Dyoan diskettes. All orders ohlpped 
from stock. within 24 hour&. CaD toU FREE 
(800) 235-4137 for prk:es and Information. 
VIsa and Master Cant accepted All orders 
sent � pald.  

C i rc le  265 o n  inqu iry card. 

Save up to 50% 
using our buying power. We buy 
over three million dollars of 
computer equipment wholesnle per 
yenr for clients who range i n  size 
from the largest mcmufacturers ro 
the home hobbyist. Our fee is one 
fourth of what we save you off the 
manufacturer's suggested list price, 
so i r  is to our ndvantage to save 
you money. 

THE PURCHASING AGENT 
1635  School Street, Suite 101  
Moraga, CA 94556 
(4 15 )  376-9020 

C i rc l e  268 on inqu iry card. 



· 40 track, 102K Bytes. I ncl udes power sup­
p l y  and  TRS-80* compat ib le  s i lver 
enclosure. Ready to p lug-in and run the 
moment you receive it. Can be intermixed 
with each other and Rad io Shack drive on 
same cable. 90 day warranty. One year on 
power supply. Avai lable for 220 Vac (50 Hz) 

peration. External card edge included. 

FOR TRS-80* 
CCI-1 00 
CCI-280 
For Zenith Z89 

5 v. ", 40 Track (102K Bytes) for Model l 
5% ", 80 Track (204K Bytes) for Model l 

CCI-189 5 '!. ", 40 Track (102K Bytes) add-on drive 
Z-87 Dual S% " add-on drive system 

DISKETTES - Box of 10 with plastic l ibrary case 

$31 4  
$429 

$394 
$995 

5% " Scotch $35 Maxell $40 BASF/Verbatim $24 
8" Scotch $50 Maxell $55 BASF/Verbatim $36 
CLEAR PLASTIC CASE-Holds 50 d iskettes $1 9 

NEW • 5·100 CCS CARDS 
MAINFRAME, Z-80 CPU, CONTROLLER, 
RAM, and 2P + 2S CARDS 

8 "  SH UGART SA801 R DISK D RIV ES 
DISK OPERATI NG SYSTEMS 
PATCHPAK # 4  b y  Percom Data 
CP/M® for Model l ,  Zenith $145 • 
NEWDOS Pius 
NEWDOS 80 

COMPLETE SYSTEMS 
ALTOS ACS8000 Computers 
APPLE 16K 
APPLE 1 1 1 96K 
TRS-80* Modei ii-64K 
TRS-80* Modei iii-16K 

for M odel II, Altos 
40track 

$ CALL 

$425 

$ 8.95 
$1 69.00 
$ 79.00 
$1 35.00 

$ CALL 
$939 

$2999 
$3499 

$899 
$249 

$2395 
TRS-80* Expansion interlace 
ZENITH Z89, 48K al i- in-one computer 
ZENITH Z19 
TELEVIDEO 920C 
ATARI 400 $479 
APF Game Only $95 
MATTEL INTELLIVISION 

$735 
$748 

ATARI 800 $769 
Complete System $489 

$229 

MONITORS 
LEEDEX 
ZENITH 
SAN YO 
SAN YO 
SAN YO 
SAN YO 
APF 

1 2 "  B & W Video 100 
13"  Color 

9" B & W VM4509 
12"  B & W DM5012 
1 2 "  Green Screen DM51 12 
13"  Color DMC6013 

9" B & W TVM-10 

TELECOM M U N ICATIONS 
LIVERMORE STAR MODEM 2-year g uarantee 
UNIVERSAL DATA SYSTEMS U DS-103 
D-CAT HARD WIRED DIRECT MODEM 
AUTO-CAT Auto Answer, Direct Connect Modem 

COMM U NICATIONS SOFTWARE 

$129 
$379 
$145 
$210 
$21 5 
$375 
$120 

$145 
$179 
$189 
$229 

CCI-TELNET VERSION 5: A communication package wh ich enables 
microcomputer users to communicate both with large mainframes 
and other microcomputers. Completely CP/M compatible. Mu lt iple 
communication protocols supported. $149 

200 ns for TRS-80*, Apple I I ,  (specify): Jumpers 

PRINTERS N EC Spinwriter 
Letter Quality H igh Speed Printer 
Inc ludes TRS-80* interface software, qu ick 
change print fonts, 55 cps, bid irectional, 
high resolut ion plott ing,  graphing, propor­
t ional spacing: R.O. $2395 

R.O. with Tractor Feed $2595 KSR with Tractor Feed $2795 

C.ITOH Starwriter, 25 CPS, daisy wheel pri nter $1 795 
C.ITOH Starwriter I I ,  45 CPS, daisy wheel printer $1995 
Letter qual ity printers. Use up to 1 5 "  paper. 1 year warranty on 
parts. 3 months on labor. Proport ional spacing and bid irectional 
printing. Same as VISTA V300. 
EPSON MX-80 
PAPER TIGER IDS 445 Graphics and 2K buffer 

IDS 460 Bid irect ional, 1 60 cps, graphics and 2K buffer 
IDS 560 1 32 Colu mns, g raphics 

$595 
$699 

$1050 
$1 599 

ANADEX DP-9500/01 $1345 DP-8000 $849 
OKI DATA Microline 80 Friction and p in  feed 

Tractor Feed, friction, and p in  feed 
Microline 82 Bidirectional, friction and p in  feed 
Microline 83 Bidirectional, 120 cps, uses up to 15" paper 

779 CENTRONICS TRACTOR FEED PRINTER 
Same as Radio Shack l ine printer I 

$525 
$625 
$719 
$995 
$969 

737 CENTRONICS FRICTION & PIN FEED PRI NTER $780 
n x 9 proportional and 7 x 8 mono spacing. 
Same as Radio Shack l ine printer IV 

730 CENTRONICS FRICTION & PIN FEED PRINTER 
7 x 7 matrix Same as Radio Shack l i ne printer I I 

P1 CENTRONICS PRINTER 
Same as Radio Shack qu ick printer 

EATON LRC 7000 + 64 columns, plain paper 
Tl-810 Faster than Radio Shack l ine printer I l l .  Parallel and serial 

w/TRS-80* interface software w/u&l case & paper tray 
Compressed print, vertical form control 

ACCESSORIES 
SCOTCH H EAD CLEANING DISKETTE: Cleans drive 

$595 

$269 

$269 

$1 589 
$1 865 

Read/Write head in 30 seconds; specify 5 '!. " or 8 ". $ 25.00 
FLOPPY SAVER: Protect ion for center holes of 5 % "  floppy 
d isks. Installation tools and rings for 25 d iskettes. $ 1 1 .95 

Re-orders of rings only $ 6.95 
EXTERNAL DATA SEPARATOR: El iminates data separation 
problems (ere). Improves rel iabi l ity. This p lug in u n it comes 
fu l ly assembled and tested. $ 29.95 
Z-80 SOFTCARD: Your key to software expansion. The p lug-
in Z-80 Softcard transforms your Apple i nto a Z-80 whi le 
keeping al l  the benefits of the 6502. Comes with CP/M in 
two disk format, MBASIC and GBASIC, fu l l  documentation 
and uti l ity programs. $339.00 
VIDEX BOARD 80 Col umn, U/L case conversion card $299.00 
CRT FILM: Helps e l iminate external g lare, 9 "  $ 29.00 
RF MODU LATOR: Adapts video to TV $ 29.00 
TRS-80 & OTHER MYSTERIES $ 1 8.95 
N EC SPINWRITER THIMBLE $1 1 .95 RIBBON $ 6.00 
CCS CARDS: Paral lel or serial printer i nterface cards $11 5.00 
RS232: For Radio Shack Interface. $ 84.00 
DISK-DRIVE EXTEN DER CABLES: Fits a l l  m in i-d isk drives. $ 1 6.95 
SIX (6) PRONG ISOLATOR: IS0-2 $ 54.00 
AC FILTER/6 PRONG POWER STRIP $ 39.00 
DISK DRIVE CABLES: 2 drive $29.00 4 drive $ 35.00 
DUST COVERS: TRS-80/Apple $ 7.95 
PLASTIC DISKETTE HOLDER: For ring binder, holds 20 $ 8.00 

For fast delivery, send certified checks, money orders or cal l to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. A l l  prices are mail  order only. 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

The CPU SHOP TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents cal l  617/242-3361 

• 5 Dexter Row, Dept. B02M 
Charlestown, M assachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. t i l l  5) 

Circle 270 on inquiry card. 

Technical I nformation call 61 7/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademarkf® Digita l  Research 
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TERMINAL 

DATA 

CORPORATION 

MODEL 1200 RS-232 BI-DIRECTIONAL 
DATA SPLITTER 
available in kit form 

Model 1 200K gives the terminC!I or micro· 
processor user a second interface for a printer, 
plotter,  cassette or tape drive. 1t operates at any 
speed & isolates the t w o  output devices .from 
each other, while providing 2 RS-232 interfaces 
from the terminal or microprocessor. 

The kit consists of 3 RS-2 3 2  connectors, 
printed circuit board, a l l  necessary components, 
enclosure, mounting hardware & assembly in­
structions $69.00 

write or call 

TERMINAL DATA CDRP. 
1 1  B7B Coakley Cir. 

Rockville, MD 20852 

(30 1 1  881 -7655 

Circle 271 on inqu i ry card. 

Fine Software Tools in C 

The Tool box 
l ist prints that  miss ing source l ist ing . 

xref cross reference C programs. 

sort alphabetize by a l l  or part of text l ine. 
col arrange text in  columns on page. 

print paginates text for hard copy 

and more 
t\ll programs are in portable Whitesm i t h  C.  xref 
and list are compatible with the compiler's error 
l ist ing. Tit le lines on list and print output includes 

the date on RT-11 systems. Source code on 8" 
floppy and manual avai lable immediately for $45 
(tax and shipping in cluded). Specify R T-11 or CP/M 
format. 

The Toolsmith 
Dept. BYTE 

P. 0. Box 22511 
San Francisco, CA 94122 

RT-11 is  a trademark of Digital  E q u ipment Corp. 

CP/M is  a trademark of Digital  Research 

C i rcle 273 on inqu iry card. 

CP/M®�IBM 
CP/M� DEC 

Compatibility with · 

Exchange data files with most IBM and 
DEC equipment through REFORMATTER disk 
utilities. With REFORMATTER, you can read 
and write IBM 3 740 and DEC RT-1 1 formatted 
diskettes on your CP/M system. Programs fea· 
ture bi-directional data transfer and full d irec· 
tory manipulation. ASCli/EBCDIC conversion 
provided with CP/M++!BM. 

Each program $195.00 from stock. Specify 
CP/M++IBM or CP/M.....,.DEC when ordering. 

Program Data Sheets and Application 
Guide available from MicroTech Exports, Inc., 
467 Hamilton Ave., Suite 2, Palo Alto, CA 
94301 0 Tel: 415/ 324-91 14 0 TWX: 910· 
370· 7457 MUH·ALTOS 0 Dealer & OEM 
dbcounts available. Z • 
CP/ M x· h a registered trademark of Digital Research. 

Circle 276 on inqu iry card. 

Eleusis and The TI-59 
Your TI-59 can now act as 
God (well, dealer) in the 
New Eleusis (the card game 
introduced in the October 
1977 Scientific American) .  
The Eleusis-Dealer program 
randomly chooses a rule then 
accepts or rejects the cards 
played. 

To obtain magnetic cards for 
the program, along with 
documentation, Eleusis in­
structions, and the latest 
newsletter, send $6 to 

Robert Abbott 
Box 1 175, General P.O.  
New York, NY 10116 

USR-3300 Modem 
Auto-Dial/ Auto Answer $399 
Connect your TRS-80, Appte, or  any other 
computer to the 

'
phone l i nes . 

• 0-300 Baud-Bell 1031 1 1 3  compatible 
• Seriai·RS232 

• Half/Full Duplex 
• 1 year warranty 

FCC Certified 
Di rect connection to 
phone lines via RJ 1 1 C  
standard extension 
phone jack 

USR-330A Modem 
Same as 3300 
but Manual-Originate/Auto-Answer. 

$339 

Radio Shack Model I I  Users -
We have software to connect you directly 
to the phone lines. Qi!) u.s. RCBCTICS INC 

203 N WABASH 
SUITE I718 
CHICAGO. ILL 60601 
l312l 346-5650 

Circle 274 on inqu iry card. 

DON'T BE SATISFIED WITH EXISTING 
QUALITY, See for yourself what our "new 

concepts" modulator can do for your pic· 
tu,e ••. MI CRO-VERTER Model MYX-YJO, 
$35 P.P. Phone orders welcomed. 

lfGt LINE DIAL: 402-987-3771 

I• 

� 

M AGIC WANDT"' 
$ 3 2 5  

This powerful word processor is in stock for 
most CP/M compatible systems, including 
Radio Shack, North Star, Vector Graphics . 
Cromemco and APPLE [with Z-80 card @ 
$295 and Videx SO column board @ $295). 
We will custom configure your diskette if you 
will specify: CPU. terminal, printer. 

Our fully interactive 

MAIL MAGIC™ 
mail management software. with 1 4  user de­
fined fields and full merge and sort capability is 
available for $1 49. 
We will a lso quote on all specific hardware and 
software for APPLE, PET and Vector Graphics. 

Computer City 
P.O. Box 60284 B 
Houston TX 77205 

(7 1 3) 8 2 1 -2702 

-
VI« -

Magic Wand is a registered trademark of · 
Small Business Applications 

Mail Magic is a registered trademarl< ot 
Computer City 

C i rc le 272 on inqu i ry card. 

We're the 
MAGNOLIA people 
you've been 
looking for . . .  
Add the CP/M® disk operating 
system to your Zenith/Heath '89 
Ali-in-One Computer. Easily in­
stalled hardware and software 
proven by reliable service for more 
than a year. Supports 8-inch , 
double-sided 5-inch, and hard disk 
drives. 
Only $1 95. 
Ask your local dealer, or MAGNOLIAa 1 1 

M I CR O SYSTEMS 
281 2  THORNDYKE AVE.  WEST 
SEATTLE. WASHI NGTON 98199 

(206) 285-7266 
CP/M� is a registered trademark of Digital Research, Inc. 

Circle 275 on i n q u i ry card. 

PRINTERS 
NEW BASE. MODE1 850 
liST S199 OUR PRICE $7 3 5 

BASE 2 MODEl BOOB 
liST S699 OUR PRICE $585 

NEW BASE.! APPLE GRAPHICS 
INTERFACE 

liST S l6o OUR PRICE $ J 40 

OKIDA TA p LINE 80 
liST ssoo OUR PRICE $55 0 

'PLEASE ADD 3 %  FOR S&H TO ORDER' 
SEND FOR INFORMATION ON OUR OTHER PRODUCT liNES 

I TECHNICAL INNOVATIONS I P.O. BOX 803 DEPT B2 
HILLSBORO, OR 9 7 J 23 

503-648 -6423 

Circle 277 o n  i n q u iry card. 

I I 



6502, Z80, 8080 AND 8085 USERS 
JOHN BELL 

ENGINEERING'S 

6502 AND Z80 
MICROCOMPUTEIRS 

ARE DEDICATED COM-
PUTERS DESIG N ED FOR 

CONTROL FUNCTIONS. 

THESE BOARDS FEATURE: 
• 2048 BYTES EPROM 
• 1 024 BYTES RAM 
• ALL BOARDS I NCLUDE 

COM PLETE DOCUM ENTA­
TION 

• 50 PfN"--...C""O . . N, . .N'"'"E .... CT"'"'O"'"F\l I N-
CLUDED IN KITS AN D 
JXSSEMBLED U N ITS 

• 271 6 AVAI LABLE 
SEPARATELY 

J O H N  BELL E N G I N EERI N G ' S  6 5 0 2  
MICROCOMPUTER, 2716 EPROM PROGRAM­
MER AN D APPLE II PARALLEL I NTERFACE 
PLUS T H E  APPLE II M IC ROCOM P  ::r'EB - A 

COMPLETE DEVELOPMEN SYSTE . 

JOHN BELL ENGINEERING'S NEW Z80 
MICROCO PUTER FEATURES: 

• Z80 CP.U SOFTWA E GE>MP ::r'IBLE WITH 
Z80, 8080 N 9  8085 M IC ROPROCESSORS 

• 2048 BYTES EPROM 

6502 M ICROCOM PUT R I:ATU R ES: 
• 1 024 BYTES RAM 
• 2048 BYTES EPROM 
• USES O N E  6522 VIA (DOC. 1 -NCIL..) 

• 2 8 BIJ B I D  BEe!fiONAL 1/0 80RTS 
• 2 1-6 BIT PROG AMMABLE 'I M ERI 

COU NTERS 
• SERIAL DATA PORT 
• LATCH ED 1/0 WITH HAN DSHAKI N G  LOGIC 
• TTL AND CMOS COM PATI BLE 

80·1 53 ASSEMBLED $ 1 1 0.95 
BARE BOARD $24.95 KIT $ 89.95 

• 1 024 BYTES RAM 
• S I N G LE 5V POWE R  SUPPLY AT 300MA 
• CLOCK FREQUE N CY IS 2M HZ, RC CON­

liROLLED 
• 80 PIO (DOC. I NCL.) 

2 8 BIT B I D I R ECTIONAL 1/0 PORTS 
• LATCHED 1/0 WITH H A N DSHAKI N G  LOG IC 
• TTL AND CMOS COM PATI BLE 

80·280 ASSEMBLED $1 29.95 
BARE BOARD $29.95 KIT . $1 1 9.95 

USE YOUR 6502 OR Z80 MICROCOMPUTER TO CONTROL EVERYTHING! 
• YOU R HOME SECURITY SYSTEM • AUTOMATIC CONTROL OF V I DEO 
• H EAiT CONTROL RECORDERS 
• LIG :r: GGN+RGI= • ROBE>:P GE>NfRE>t------• 
• SOLAR H EATI N G  AN D POWER SYSTEMS • AU;rOMATIC DIALE R  
• AUTOMATIC CONTRO L O F  TAPE • AUTOMATED SLIDE SHOW CONTROL 

R ECORDERS • COM M U N ICATION SYSTEMS FOR THE 
• TRAFFIC LIGHT CONTROL DISABLED 
• I RRIGATION SYSTEMS • THE WORLD 

ta' JOHN BELL ENGINEERING 
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CROSS-ASSEMBLERS 
WRITTEN I N  ANSI FORTRAN IV 

PACKAGE NO. 
XASM8800 
XA8M8805 
XA8M8809 
XASM8085 
XASM1 802 
XA8M8602 

MACHINE!Sl 
MC8800,02,08 

MC8805,MC1 48805 
MC8809 

8080,8085 
CDP1 802 

8600FAMILY 
• 'Coming soon: 68000, 8086, 9900,Z800 

6800 to 6809 Translator available now. 

Full instruction set, all addressing modes. Free-format input, 
relocatable listing end object module, many user-selectable 
assembly options. 8-character labels, arithmetic expressions in 
operands, long error messages, high execution speed. 

Full-capability assemblers run on almost any system supper· 
ting ANSI standard FORTRAN IV, 1 966 or later, at a fraction of 
the cost of a separate development system. 

FORTRAN SOURCE MEDIA 
MAGNETIC TAPE PACKAGE . 
PUNCHED CARD PACKAGE . 
MANUAULISTING ALONE . 

PRICE 
. . . $ 1 00.00 

. $ 75.00 

. $ 30.00 

Packages include manual/listing, shipping in U.S.A. For cards. 
specify punch code. For tape, specify code, BPI. block size. 

I D M Intelligent Devices of Mn 
P.O. Box 14538 
Minneapolis, MN 5 5 4 1 4  
1 6 1 21 427·0787 

Circle 280 on inquiry card. 

Tired of BAS I C ? 
Try SIS P AS CAL ! 

for CP/M* users 

• Powe rful subset of Standard PASCAL. 
• Integers ,Reals,Strings ,Text Files,etc • • •  

. I N T E R R � C T I V E  C O M P I L E R  I I 

• Correct your errors during canpi lation ! 
• Your· source en disc is canpiled in fast 

e f f icient Pccxle directly storerl on disc. 
• Canplete and rletailed manual .  
• No kl'lOWledcre of PASCAL required. 

$65 on cassette SCOTI. A or 5 . 25" disc 

$10 manual only SOFTWARE 
1964,Beech st. ,Halifax N . S .  

133H 4 B 8  , CANAIY\ 
Hequirement : 24K with CP/M* 

* CP/M is a 'T'r-'lr'lcmark of Digital Research 

Circle 283 on inquiry card . 

.................... . 

Floppy Discs 
S26.00· I O  

We c a r r y  a f u l l  l i ne o f  
com puter supp l ies.  Send 
fo r f r e e  c a ta l o g . 

M P Q  P O  Box 5059 I • I L IJ  Mi lford . Ct. 06460 

( 2 03) 8 7 7-3 6 1 0  Ca l l  
· co l l ect  

V i sa . Master  Cha rg e · 
CO D ·  C he c k · 

Circle 286 on inquiry card. 

ATAR I . OWN E RS 
SCREEN PRINT INTERFACE 
Obtain hardcopy of any scr .. n image (graphics and 1 "' 
text) on eltfler a TRENOCOM 200 or IDS 440 Paper 
�gar printer. Simply enoch the supplied parallel pr inter 
cable and load the sottwore from cassene (may be 
transferred to Disk). Obtain a "picture" or the screen 
on your printer under direct (CTRL?) or program (XI D) 
conrrol. Works in all graphics 1 text modes as well as 
LPRINT and ll���; $ 1  3 9 
Parallel Printer Interface for the 
ATAR I 400 I 800 
Connects to connoller jocks 3&4 works with BASIC 1 DOS 1 
ASSEMBLER Three printer connectors_ available: 

ATARI 400 I 800 TRENDCOM 1 00 I 200 A4P·1 A8P-1 
CENTRONICS 7 30 I 7 3 7 A4P-2 A8P-2 
CENTRONICS 36 PIN ' A4P·3 A8P·3 
CA soles add 6% tax 
MC I VISA accepted. $69.95 
· Fits all other parallel Centronics plus Anlldex. Bose 2. 
Epson. Com print and Microtek. Order by part number, 

ATARI is a recognized fTademork of ATARI . Inc. 

MACROTRONICS. inc. ® 
t 1 25 N. Golden Stale Blvd. / Suile G 
Turlock, CA 95380 (AI (209) 667·2888 1 634·8888 

Circle 281 on inquiry card. 

6 8 0 9  
FOR Y O U R  

W I N T E K  B U S  
C PU c a r d w i t h  se r i a l  

p o r t · 6 k  R O M · 1 k  R A M · 
3 c h a n  t i m e r · D M A· 
Mon i t o rs · S y s B u s  

B u ff er s ·  M apped 
Mem t o  . 5 M b y t e · 

4 .5 "x 6.5" c a rd s  

P E T R O N I C S  
B O X  2475 

W L A FAYETTE I N  
47906 

Circle 284 on inqu iry card. 

LOW COST-HARD COPY 
KSR 33 

TELETYPEWRITERS 

20ma current  loop ,  
1 1 0 Baud 

$275. each 
Send check or money order to: 

JHC I N FORMATION PRODUCTS 
P.O. BOX 201 4  

ESCO N D I DO, C A  92025 
U.S.A. O RDERS O N LY 
CALIF. ADD 6% SALES TAX 
ADD $ 1 0 SHIPPING CHARG ES 

al low 4 wks. for check to clear. 

reconditioned • quantity limited 

Cir.cle 287 on inquiry card. 

BEL O W  DEA L E RS C OS T ! 

Northsta?.f 
North Star Horizon 

32 K DD - 2295 .00 
32 K OUAD - 2600 . 0 0  

Immediate Oehvery 

Applocatoon Sollwarl! 

North Star Pascal NorlhWord General Ledger 

5 1 6 0 00 $335.00 $825.00 

� Nor!� Star� 
Info Manager --- BASIC 

-- Mail Manager 
SJ95 00 _/' ............... $245.00 � FREE ............... 

Accounts Receivable Accounts Payable 
5415.00 $475 00 

CO D ·  CASH IN ADVANCE · VISA/ MASTER CHARGE* 
'ADO 4 PERCENT ON CHARGE ORDERS 

E3 
CUSTOM BUSINESS COMPUTERS 

103 ATLANTIC AVENUE. LYNBROOK. NEW YORK 1 1563•(516)887·3340 

Circle 282 on i nquiry card. 

Z-80 FORTH $50.00 
FORTH Is fast, easy to use, extensible, and totally nexi­
ble. Excellent for rapid development of real-time data 
acquisition or process control applications. 

Laboratory Microsystems Z-80 FORm 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 FORm 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: SSO.OO includes tax and shipping. 

Laboratory Microsystems 
414 7 Beethoven Street 

los Angeles, CA 9D066 

•Forth lnterut Group. 

· ·CP/M 15 a tredl!mll.fk of Olgilel R�eatch, Inc. 

Circle 285 on inqu iry card. 

Circle 288 on inquiry card. 



The Supermarket for TRS-8 
Add -on Components (and other computers. too) 

In stock now. Immediate delivery. 
The Vista V-80/800/8000 
Family Disk Drive System 

• Fully compatible with 
TRS-80, Heath/Zenith 

• 120 Day Warranty 
• 40 Track Patch at 

NO CHARGE 

V-80 Single drive system (1 02K) 
V-80 Two drive system (204K) 

s 395.00 
. . . $ 770.00 

$ 595.00 
$1 1 75.00 
$ 775.00 
$1 450.00 

V-800 Single drive, B52 Drive (204K) . .  
V-800-2 Double drive, B52 Drives (408K) . .  
V-8000 Single drive, B92 Drive (408K) 
V-8000-2 Double drive B92 Drives (816K) 

Vista's Add on Drives for Apple'" 

Speed . Capacity . Price 

The VISTA Model II 

• 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 will do . . .  for less! 

$ 900.00 
$1 000.00 

$1 550.00 
$21 00.00 
$ 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 

$575.00 (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 
1 60-Track 
Controller 

$365.00 
$595.00 
$825.00 
$1 50.00 

• NEW! Uses latest State of the Art LSI Technology. 
• Requires only one slot for 9 voices! 
• Uses three Ay3-8910"s to produce nine voices 

(Other competitive models have only 3 voices). 
• Simulates three ALF Boards. $1 29.95 
• Plays music generated by the ALF Board. 
• APPLE'" I I  compatible. 
• ALF'" software required. 

0 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) 

$745.00 

MPI B51 
Add On Drives 

40 Track, Double 
Density-204K . . . .  

MPI B52 Dual Head, Double 
Density-408K . . . . . . . . . . . . . . . . . . • . . . . • . . . . . •  , . . . •  

Siemens FDD 1 00-5 40 Track Double 
Density 204K . . . . .  . 

Siemens FDD 1 00-8 8" Single 
Sided Drive . . . . . . . . . . . . . . . . . • .  

Shugart 801 R Single Sided Drive . .  

Other Products 
1. VISTA Verbatim diskettes (hard or soft sector) Certified 

40 track . . . . . . . . . . . . . . . .  . . 
2. 1 6K RAM upgrade kits, guaranteed for 1 20 days. 

PRIME PRODUCT . . .  . . . . . . . . . . . .  . . 
3. NEW DOS + . . . . .  
4. LNW expansion bare board . . . . . . . . . . . . .  . 
5. 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 cabl ing and 
total CP/MTM documentation .  

• Storage capacity from 400K to 1 .2 meg. 
• System software-VISTA CP/M Disk Operating System and BAS IC-E 

Compiler recorded on 5-1 /4" diskettes. 
Price: Startin low as $1 1 99.00 

CALL TOLL-FREE 800-854-80 1 7  
( For  Orders Only) 

All request for catalogs must be by mail 
'-cPM is a registered trademark of Digital Research. 

$275.00 

$375.00 

$275.00 

$448.00 
$448.00 

s 38.95 

s 59.95 
$ 1 1 0.00 

$66.95 
$ 18.95 

$ 1 9.95 

The Vista Computer Company 1 401 Borchard Street • Santa Ana, Cal iforn ia 92705 • 71 4/953-0523 
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Q. T. Components From SLUDER 

Assembled & Tested List Sate 
OT SBC-2/4 MHz 280. 225. 
QT ZBO-A REV I 2/4 MHz 2 1 0. 1 75.  
Ram 16 1 6K static 214 MHz 2 1 0. 1 75.  
Expandable + Dynamic 64K 625. 525. 
Ram 65 1 6K static Bank Sel 270. 230. 
Silence + Mother Boards 
6 slot 50. 45. 
B slot 70. 60. 
12 slot 90. 75. 
1 8  slot 1 40. 1 20. 
Mainframe + with p/s 350. 285. 
Mainframe + with dual 5 y. cab 400. 325.  
Mainframe + with dual  8 cab 5 7 5. 475.  
For Mainframe + and mother boards 
add mother board price from above OT 
In/Out board Serial & Par 320. 260. 
Clock Calendar with 2 mo. battery BtU 
lor S-1 00 or Apple Computer or Radio 
Shack TAS-80 1 50. 1 25. 
CCS Disk Controller with CPM 400. 325. 
Single 8" Disk Cab. w/ps 1 75.  1 50. 
Shugart 8 .. SABO 1 A while supplies last 499. 380. 
MPI 5 Y. Disk Drive 8 5 1  295. 250. 
O.T. Computer Systems Computers 

SYS +SS 8" ss drives 4250. 3750. 
SYS +DS 8 "  ds drives 4995. 4450. 

QT Mini-system ss 5 Y. drives 2495. 2 1 20. 
Mini-system ds 5 Y. drives 2795. 2375. 

4 1 1 6  200ns rams 1 6K 8 pes 35.  

Make cashiers checks. certified checks, or postal money orders 
payable to SLUDER, PO Box 9 5 1 ,  Westminster, CA. 92683 
Call 7 1 4-895·1 746 9 to 5 Pacific Time M thru F Postage 
minimums: $2.00, $5.00 on lloppys & mainframes, $ 1 5.00 on 
systems. Ca. res. add 6% sales tax. CPM is a trademark of 
Digital Research. Prices subject to change. 

Circle 290 on inquiry card. 

APPLE D ISKS 
MULTIPLE PROGRAMS PER DISK 

SIC TUTOR PI-I'Y. BA 
ASTRONOMY Sics 

SPANISH HANGMAN 
MUstc c . 0MPOSITION 

Quality Software & Courseware 
designed for School & Home 
Educational Users 

Discover the val ues of the com­
puter as an i nstructional aid 

Send Now For Our Catalog 
TO: 

.::::: ........ -.-........ 
= ==��= = =  =:-:;::=:====--

3 Nappa Lane, Westport, CT 06880 

Circle 293 on inqu iry card. 

80X24 VIDEOTERM™ 
7X9 MATRIX DISPLAY FOR 

LOWER CASE W/ DESCENDERS APPLE II® 

80 columns by 24 lines with easy to read 7x9 dot matrix, 
upper and lower case with descenders using shift lock 
feature • 1 K firmware incorporates PASCAL and BASIC 
protocalls so user is not required to enter machine 
language programs or change PASCALS. Misc. info. or 
Gotoxy files • Compatible with all APPLE II peripherals 
so user won't need new software patches for future 
software products • Crystal controlled dot clock lor 
excellent character stability • VIDEOTEAM is the same 
size as the Apple language card and power consump· 
lion is hE!Id 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 8x16 dot 
matrix font • Display control character mode and four 
standard display formats controlled by escape sequen· 
ces • Buill in light pen capability • Inverse display 
mode • 50/60 HZ operation • Sockets on a! I IC's. 
PRICE:534S includes manual �-
OPTIONS: VIDEO SWITCH PLATE, inserts u� T.4 .. 

in cue slot to choose between '!:; • 
APPLE II" and VIOEOTERM 519 
MANUAL: 519 • !3:1 

VIOEX 89) N. W. Cir1nt A¥1., Cornllll, OR 97330 Phone (503) 758.0521 . 

Circle 296 on inquiry card. 

SO FTWARE 
DESIGN ENG IN EER 
BSEE/BSCS. minimum 3 years 
programming experience. Real­
t ime systems programming and 
software development for elec­
tronic switches is a plus. Ex· 
pe r ience with PASCAL or C or 
Assembly language requ i red . Call 
collect or send resume to Ken­
neth W. Coope r , H arris Corpora­
t ion ,  RF Commun icat ions Divi­
s ion ,  1 680 University Avenue,  
Rochester, N Y  1 46 1 0, (71 6) 
244-5830, EXT 3356. 

HARRIS 
C O M M U NICATION A N D  
INFOR!'\1\AnON PAOCESSJNG 

An Equal Opporlunily Employer M/F 

Circle 291 on inquiry card. 

IS YOU R  GJVorth Star 
OUT OF SORTS? 

I N CR EASE YOUR BASIC'S 
SORTI N G  POWER OVER 1 800% ! 
N*SORT is easy to use and wil l perform 
sorts on  one and two d imensional  or 
string arrays using optional sort keys. 
For example,  to alphabetize A$: 

10 A$ = "ZYXWVUTS" '-.  REM Define String 

20 S RT A$, LEN(A$), 1'- REM Sort A$ 

N*SORT interfaces to any release 4 or 
later North Star Basic and can be yours 
for ONLY $89 

p l u s  $1 .50 shipping 
Calif. Res. add 6% tax ­

Send ch
e
ck V ISA or MrC @ s�7t

e
�;;;hs;�t�;; 

Circle 29_� on inqu i ry card. 

SPECIAL OFFER! LIMITED liME! 
OWNERS OF TRS-BOT�EVEL 11, 16K 

DE R BYrr 
Outstanding g a m e  o f  r a cing designe d by o 
scientist a n d  statistician. Six m utual prob­
ability a l g orithms precisely c o d e d  {not just RNO). Every race a c l iffhanger. B e t  to win 
place, o r  show; perfectos; trifectasl P h o t o  
finishes! Inquiries! Play different odds every 
race! C o n  be beaten with a lot of sk i l l . 1 to 
5 players , plus a tout who bets every race 
using exactly the same handicapping infor­
mation you hove { h e  will even pla ce o bet 
for you-for a fee of course). Excellent spot 
graphics for reali stic motion. 

CAN YOU BEATTHETOUT 
ORDER NOW for one of the most 

r e m arkable games you'll  ever play. 
Only S l5.00 (check or m.o.l for qual. cassette. 
Add $.50 postage, handling. FL res. add 4°/o tax. 

C5A ASSOCIATES, Inc. 
P.O. Box 2 3 6 2 

Salellite Be ach,  FL 32937 
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,._ QUARTZ C RYSTALS .....,.,. 
J218·B 5.2428-8 

.s390·8 5.610.8 

l.lllO·A 5.714J.B 
1.8432-A 5.955·8 
1.8437·8 5.982·8 

"2.000·A 6.000·8 
2.1!171-A 6.144-8 
2.4576-A 6.15030-8 

21iOO·A 6.2!1780·8 

2.£1651-8 6.400-8 
2.9950·8 6.553).8 
3.000-A 6.72530·8 

3.067-8 6.15840·8 
3.200-B 6.!DI3·8 

3.2768-A HXI63-8 

3.500·8 7.0336·8 

3.579·8 7.1!116·8 

4.000·8 7.1836·8 

4.194J.B 7.2586-8 

4.3426·8 8.000·8 
4.4803-8 8.0556·8 

4.6103·8 8.1416·8 

4.6503·8 8.1818·8 

UJlD·8 8.3303-8 

4.9152-8 8.49!11·8 

5.000-8 8.5766-8 

5.0688·8 8.6056-B 
5.1203·8 8.9603-8 

5.1B50·8 8.9906·8 
5.1856·8 9.4720a.B 

ALL "A" - S2.99 

9.9336·8 20.000·8 Jti2886-8 4U518-8 46.8128·8 

9.98408·8 20.4988-8 36.3636-8 42JI768-8 47.3768·8 

9.911960·8 22.1184-B 37.9628·8 42.9258·8 47B838·8 

10.00l·8 22.6258-8 38.3768·8 42.9628-8 48.000·8 
10.2458·8 26.lfl56·8 38.4448-8 43.D008·8 48.3006·8 
1 0.4!168·8 26.5006·8 3a.5258·8 43D378·8 48.5668·8 
10.7755·8 26.6706·8 3U258-8 43D748·8 48.7006·8 
IOJIZ55·8 27.000·8 39.3128·8 43.1858·8 48.B768·8 

IQ.8386·8 27.1l006·8 39.5a38·8 43.25!1S.S 49.7006-8 
1 1.1360·8 27.6506-8 39.6668-8 43.3338-8 49.7338-8 

1 1.155·8 28.4006-8 JV5J8..8 43.3108-8 49JI128·8 

112186-8 28.6276-8 39!768-8 43.4078·8 502505·8 

1 121Xl·8 28.7538·8 39.9628-8 43.(378-8 51.D556-8 

1 1.4716-8 29JI758·8 40.4448-8 43.4448·8 51.3128·8 

1 1 .6566·8 29.9378·8 40.5928·8 43.5558-8 51.7118·8 

1 1.681 6·8 3D.D648·8 40.8128-8 43.6298·8 51B506·8 

12.440·8 30.3fil6·8 40.8336-B 43.6668·8 52.8128·8 

14.3182·8 30.6258·8 40JI7:>8-8 43.7778-8 56.7506·8 

1 4.4:l}B-8 JOJI768·8 40JI888·8 43JI128·8 60.6006·8 
15.000·8 31.4378·8 40.9258·8 43.8148·8 60.7508·8 

15.4408·8 31.1538·8 4l.D008-8 4JJISI8·8 66.7506-8 
15.5066·8 31.9008·8 41.1 666·8 43.8888·8 70.4006·8 
16.000·8 32DOO·B 41.3768-8 43.9258·8 7500)5·8 
16.3848·8 33.2006·8 41.9378-8 44Jlm8.8 90.833a.B 
112248-8 33.6258-8 421lmB·B 44..nJ78-8 99.9668·8 
112422·8 34.5558·8 42.5&16·8 44.3768-8 100.1i668·8 
18.000·8 34.7fl38-8 42.fi268·8 44.7778·8 101.4668·8 
1 8.4320·8 34.9776-8 42.1006·8 45.1256·8 103.0668·8 
19.4000·8 35.9256·8 42.7538·8 41i.l006·8 1 03.4668·8 
19.7508-8 36.000·8 42.8148-B 46.7006·8 1 04.9918·8 

ALL "8" - S1.99 IDOR MOAE·DEDUCT �. 

ADD $ 1 .00 SHIPPING 
CAL. R E S .  ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 
WITH ANY O R D E R  

QUALITY C O M PUTER PARTS 
P.O . BOX 743 I CHATSWORTH. CA 9 1 3 1 1  

Circle 292 o n  inquiry card. 

BUY, SELL OR TRADE ALL TYPES O F  
COM PUTER EQUIPM ENT AND SOFT­
WARE (pre·owned and new) among 
20,000 readers nationwide in BIG 
(1 1 x 1 4") pages. Classified ads are 
only 1 0' per word and are i ndexed for 
easy and fast location. Subscription: 
$10 a year I 1 2  issues. Money back 
guarantee. Sample copy, $1 .50. 

COmPUTeR SHOPPeR 
P.O. Box F-1 4 

Titusvi l le, FL 32780 
(305) 269-321 1 

MasterCard or VISA subscription orders on ly. 
cal l  TOLL FREE 1 ·800·528·6050 Ex. 1 84 .  

Circle 295 o n  inq u iry card. 

OSBORNE FOR SUPERBRAIN 
General Ledg er . . . . . .  $ 1 2 5  
Accounts Payable . . . $ 1 2 5  
Accounts Receivable . . .  $1 50 
G/Lor NPR Manuals . . .  $20 ea 
C- Basic-2 ( Required) . . .  $ 1 1 0  

All features described in the 
Osborne and Assoc. manuals are 
fully implemented, additional fea­
tures fully documented. 

ON DISKETTES, YOU GET: 
- Basic language "source code" 

- Compiled programs with data files 

- ready to run. 

EXTRAS: 
1 .  Addit ional documentation included. 
2. G/L accounts posted by NP and NR 

programs are operalor accessable. 
3. No source code changes required. 
4. NR handles discounts, both sales and 

term. and features expanded reports. 

JEFF JORDAN, MBA 
Management Consultant 

Route 3, Box 285 
Sandpoint, ID. 83864 

(208) 263-8365 
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Dual Trace Oscilloscope 
--=="---- . HITACHI 30 MHz 

e T V  sync-separater circuit 

e High-sensitivity l mV/div 
(5MHz) 

• Sweep-time magnifier 
(10 times) 

e Z-axis input {Intensity 
modulation) 

e Signal delay line 

• X-V operation 

e Trace Rotation 
Model V302B 

$995 
ore sensitive to your in put 

PORTABLE thandar 
OSCI LLOSCOPE 

e DC-IDMHz 

e 2,. Diagonal CRT e LIGHT 

e SMALL SIZE WEIGHT 12 '"'' 
(1 o·· ... 5.a··. ,2··1 

e ULTRA LOW e AUTOMATIC CIRCUIT 

POWER POWER DOWN FOR 

CONSUMPTION UNUSED SECTIONS 

@ � MAIL O RDER :  
P . O .  BOX 2208Y 

C U LVER C ITY, CA 90230 
PHONE ORDERS (2 1 3) 641 -4064 

H IC KOK DIGITAL MULTIMETERS 

D M M  + 
VAR I - P ITC H + 

LOG I-TRAK = 

8080A 
:�����SOR 5560 

EPROM 
2708 2 7 1 6  

(5 Volt) 

589o $990 
2 1 1 4L 5399 
(450 nS) 

4 1 1 6  5375 
(200 nS) 

POWER SUPPLY 
Volt 3 Amp 
APS 5-3 . 

1 -9 . . $42.50 

J Q  UJ) $40.65 ' / 25 UJJ $38.85 

CRT 
CONTROLLER 

5037P s35°0 
25 UP $25.00 100 up $ 1 9 00 

M OTOROLA .::�. 
MC6800P Sl 3.90 
MC6801 LI 65.84 
MC6802P 19.90 
MC6808P 1 3.90 
MC6809P 45.39 
MC68 2 1 P 7.33 
MC6828P 20.75 
MC6840P 1 2.2 2  
MC6843P 45.39 
MC6844P 45.3 9 
MC6845P 4 1 . 2 0  
MC6846PI 39.90 
MC6847P 1 6.0t> 
MC6850CP 9.2 7 

MC6850P S 6.84 
MC6852P 7.33 
M�6854P 30.7 2  
MC6860P 1 2.9 2 
MC6862P 1 6.76 
MC6875L 1 0.68 
MC6880AP 3. 1 4  
MC688 1 P  8.9 1  
MC6882AL 6. 1 3  
MC6BB5P 2.7 2  
MC6886P 2.7 2  
MC6887P 2.7 2  

2. 72 
3. 1 4 

KTM - 3  
KEYBOARD T E R M I NAL M O D U LE 
uses lht latest LSI uchnology with two 
mitrl!procusors to provide a highly rdi�ble 
rudy-tt.-use terminal minus the CRT mon­

...... S}'l1crtck � Systems 
itor. The dual microprocessor design is 
high �y cost effHtlve with gr eat fle•i b i lity --
��:�

r
d
i
n0�he�tmap:�:���:� 8�s�:

w
t:od��

st 
... --The displ�y inUrffttt provrdn com ... I posite video output and complete v1deo 

control including scroll.,g, lull cursor control 
and absolule and rel�!ive cu•sor posrlronmg 

���:;,�� ;:� �����·�:��;:let's $44:----�-----------------� 
* 1 0% * 

DISCOUNT 
COUPON 

Bring th is  C 'OI 'I'O:'\' into o n e  of our  stores or 

mail  to our Mai l  Order address shown below 

and receive a I O'Y,, UISC 'OI':'\'T 
on purchases from this Ad of $50.00 o r  more. 

Oii•••· liXI111lliS "" l'•·h•·•uu·;-· :.!11. I lUl l 

NAME 
ADDRESS 
CITY . STATE 
ZIP . PHONE NO. 
Coupons acce�ted only w• th fu(( name and address f1!1ed l fL � �-----------------·� 

ATLANTA CULVER C ITY H O USTO N  PO RTLAND SANTA ANA SUN NYVALE TU C S O N  
3330 Piedmont Rd. N . . E .  1 1 080 Jefferson Blvd. 2649 R i chmond 1 1 25 N.E. 8 2 n d  Ave. 1 300 E .  Edinger Ave. 1 054 E .  E l  Ca m i n o  Real  45 1 8  E.  Broadway 

Atlanta, GA 30305 Culver City, CA 90230 Houston, T X  77098 Portland, OR 97220 S a n ta Ana, CA 92705 Sun nyvale, CA 94087 Tucson, AZ 8 5 7 1 1 
[404] 261-1 1 00 [213] 390-3595 [1 1 3] 529·3489 [503] 254·5541 [1 1 4] 541·8424 [408] 243-4 1 2 1  [602] 881 -2348 

SAV E ! SAV E ! SAVE ! 
We have d iscou nts, free sh ipping and 

a TOL L  F R E E  N U M B E R  avai lable 
Cal l  Us!  800/53 1 -7466 

Pan American 
E lectron ics 

TRS--BO's 
M i c roco m p uters 

INCORPORATED llad1e lhaek 
Dept. B 
1 1 1 7  Conway, Mission, Texas 78572 

TOll F R E E  O RD E R  N U M B E R  800/531 -7466 

Texas & Pri n c i pal N u m ber 5 1 2/581 -2765 

Telex N umber 767339 
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ADD lowercase 
with our PLUC:·IN 

piggyback board 
I: E nTRD n i i: S  

NOW! Add lowercase and optional second 
character sets to ALL MODELS* including 
the popular 1 0 1 A  & 779 ; 96 character 
ASCI I ;  optional character sets (add 
$ 1 5 . 00) include APL, TRS-80/H- 1 9  Graph­
ics, Scientific and Customer Defined. 

" Except 730, 737 and 6000 Series 

5 x 7 dot  matrix - $ 95.00 (A& T\ 
9 x 7 dot mat r i x - $ 1 35.00 (A&Tj 

Postage Pa•d on Prepa•d Order 
All products war an teed 90 days 

MasterCard. VISA. Check. MO. PO 

I I  S I ������s c..:E;;.n�gii n..;e;.;e_r_i n.:i:-g -l - � -
1 2503 King 's Lake Drive 

Reston, Virginia 22091 
(703) 620-2994 

Circle 301 on inquiry card. 

MEMOREX 
Floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1 - 1000. Visa Mastercharge 
accepted. Call free (800)235-4 137 
for  prices and information. Al l  
orders sent  postage paid. 

Circle 304 on i nquiry card. 

STEPPER MOTOR/ 
DRIVER BOARD 

Interface your computer to 
the REAL world 

Indispensable for Robotics 
Many control applications 

Each pulse from your computer steps 
the motor 7.5' 

Features: 

• North American Philips K82701-P2 
type Stepper motor 

• SAA 1027 Stepper motor control I .  C. 
• Optically isolated 

· 

• 12 VDC operation 
• Ali i. C.'s socketed 
• Computer controls direction of 

rotation, 7.5° per step 
PRICE 
Complete DRIVER ASSEMBLY, inc l. all 
I. C.'s. assembled and tested (does not include 
motor) $39.95 
STEPPER MOTOR $28.95 
SAA 1027 Driver chip only $ 16.50 
Data, schematics are included 
Terms: Check or money order U.S. funds only. UPS 
shippmg and handhng mduded (N.Y. state res1dents 

add 7",. Silles tal() lmmed1ate dl'hvery from stock. All 
!terns guarantl'ed n P 0 Bo. 56 � 8el/pOrt. New York 1 1 7 1 3  

C i rcle 307 on inquiry card. 
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FIFTY BUS SYSTEM S  
32K 6800s from . . . . . . . . $1 694.59 
32K 6809s from . . . . . . . .  $1 844.69 

Include: Chassis, CPU, 32K Static Ram, 1/0s 
Fully Expandable 

21 1 4L 300ns STATIC RAM CHIPS . . $5.90 
FACTORY PRIME :::;����!1m:,;�;:

n
;,:�;;:· u

se 
1" '"' Add $5.00 Handling on Orders Under $200.00 

32K STATIC RAM BOARD 
FOR T H E  SS50 AND SS50C BUS (SWTP ate.) 

• SS50C Exlended Addressing (can be disabled). 
• 4 separate 8K blocks • Low power 2114L RAMS 
• Socketed for 32K • Write Protect 
• Gold Bus Connectors 

1 6K . . . . . . . . . . . . . . . . . . . . . .  $328 . 1 2  
24K . . . . . . . . . . . . . . . . . . . . . .  $438 . 14  
32K . . . . . . . . . . . . . . . . . . . . . .  $548.15  
Phone, write, or see your dealer for details and prices on our 
broad range of Boards and Systems for the SSSOISSSOC BUS including our UNIQUE 80 ;r 24 VIDEO BOARD, and our 
AC Power Control Products for all computers. 

1 337 W. 37th Place • Chicago, I L  60609 
(31 2) 927-551 0  • TWX 91 0·221-4055 
The Company that delivers. 
Quality Electromc products since 1975. 
GIMJXZ> and GHOSJI!.l are Registered Trademarks ot GIMIX INC. 

Circ!e 305 on inqu.iry card. 

S U R P L US  E L ECT R O N I CS 
ASC I I  

TRS-80* 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); Displays; Cabinets; 
Transformers; Heat Sinks; Prinlers; Com· 
ponenls. 

Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 

130 N o rtheastern Blvd. 
Nashua, N.H. 03062 

Phone orders accepted using VISA or M C  
Toll Free 1·800·258·1 036 

in N H 603·889· 7661 
"TRS·80 is a trademark of the Rad

.
io Shack 

Division of Tandy Corporation. 

Circle 308 on i nquiry card. 

JOY.6 
THE ULTIMATE JOYSTICK INTERFACE 

FOR YOUR TRS-80* 
JOY-6 1s a Complete 6 Channel. 9 Bit A to D Featuring: 

• 4 channels with variable gain-for Joysticks 
• 2 unbuffered channels-for game paddles, sensors 
• 3 digital inputs-lor pushbunons. TTL signals 
• Sound effects capability-( user supplies speaker) 
• Comprehensive users manua�write your own games! 
• Joypak·1 cassene- (Requires 16K level 2 ) - 6  exciting 

Joystick games with sound effects, including: 

fHfNZY A unique new game ol slralegy and skill. Time shots and 
judge angles correctly to deleat the opponent. Use the pushbutlon to 
spin your shots. Practice mode sharpens your offensive and 
defensive tactics. Variable levels of difficulty. 

SPECIAL INJROOUCTORT OFfiRI JOY� COMPLETE WOTHc 2 JOY· 

STICKS WrTH PUSHBUTTON$, JOYPAK· 1. POWER SUPPLY. USER"S MANUAL 

ASSEMBLED. TESTED. READY TO PLAY ONLY $99.95 

mmA I PHONE ORDERS WELClJME 
systEms INc. 

215-337-3876 
C 0 0 . CHECK. M 0 .. M.C . VISA 

262 PARK LANE "d<l�a00::6�� 
KING OF PRUSSIA. PA 19406 ·ms.eo .. a r r�ci Ta'""'Y Cott> 

Circle 303 on i nq u iry card. 

29 M E G A B Y T E S  $4495 
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2 6 2 1  Pomona Boul•vard, Pomona, Calllornla 9 1 7 68 
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PS 100 S 100 Bus Hard Disc Controll•r S 6 9 5  

533 3 3 M B  Disc Controll•r Subsysum $ 4 4 9 5  

S f O  lOMB Disc SubsySTem S 3 4 9 5  

C P M  I •  a r a Q ! a l . , a d  D E A L E R  !NOUIR!ES WELCOMED 

h•demark o l  O!g!U! R • a e u c h  

Circle 306 on i n q u i ry card. 

1 6 K  STATI C  M E M O RY 
"UN I SElECT" 

200 ns Memory Chips, A & T, 

Guaranteed 5235.00 
Fully Static - 21 t 4L2. NO DMA testrictions 
S-100 Bus - Meets IEEE-SIOO Standard SW address, bank 
select in 1 6K block. phantom. socketed gold contacts. 
Bank Select - by SW senable port & bit. compatible with 
CROMEMCO, NORTH STAR. ALPHA MICRO, etc. 

Guarantee - One lull year. Check, MC. Visa or C.O.D. (S4 1ee). 
Stock to 72 hour delivery. Illinois residents add 5'A% tax. 
Other - S-1 00 Boatds available 

S. C. D I G ITAL 
P. O. Box 906. Aurora,  IL 60507 

Phone: (3 1 2 ) 8 9 7 - 7 749 

Circle 309 on i n q u i ry card. 



Circle 310 on inqu iry card. 

Is 
Yes ! We supply IMSAI compatible products . . .  

, 
NOTE: " Orig inal" I MSAI parts were purchased at the closing busi ness sale of I MSAI Manufactur ing Co rp.  

WW Components also d istributes S-1 00 buss I MSAI compat ible parts and boards. As suppl ies of "original" 

parts are exhausted, WW reserves the r ight to supply equivalent compatible parts not made by I MSA I .  Al l  
items l isted as "Assembled & Tested" have been assembled by WW Components and carry a 1 year warranty. 

I KB-1 

D I O 

V DP-40 

1 -80 1 5  Complete 
System w/MPU-B 

CP/M ® 2.2 
for I MSAI 

I ntelligent keyboard with full AS C I I  character set, both serial and parallel outputs , 
+ 5VDC operation, 8035 processor and fully programmable keyboard . 

A ssembled & Tested $1 49.50 

Disk Controller works with most 8" or 51/4 " drives . NO LSI controller chip used ! 
All operations/specifications firmware controlled . Works with I M DOS or CP/ M® 2 . 2  

Two Board Set. Assembled & Tested 
(Specify 8" or 5 114 ") $350.00 

Desk-top 8085 micro-computer system with keyboard ,  9" CRT display, 10 slot 
S-100 board , disk controller, 64K dynamic RAM , 2 ea . TAN DON 51f4 "  disk drives , 
28 amp power supply. 

Assembled & Tested $2895.00 

The complete 8085 system, includes MPU-8,  R A M  I l l ,  1 0  slot terminated mother­
board, PS-280, and jump start front panel. A complete 64K syste m! 

Assembled & Tested $1 250.00 

N OW AVAI LAB L E - CP/M for the I MSA I  floppy d isk system. Version 2.2 is 
avai lable tor the D I 0-C 8" controller. Others o n  request. Docs. inc l .  

8" Diskette & Manuals $1 75.00 

Ask about documentation, repair service, firm ware and software for your system. 

T E R M S :  ( 1 )  P R E PA I D  Send check or M.O.  for merchandise amount only - we pay the shipp i n g .  

(2)  U PS COD or ban kcard orders b y  phone or ma i l  - shipping charges adde d .  

Ca l ifornia Residents add 6.5% Sales Tax. 

POWER TRANSFORM ERS (WITH MOUNTING BRACKETS) 

ITEM USED I N  P R I .  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 
T1 1 OV, 1 1 0V, 1 20V 2 x  7.5A 2 x 2.5A 3 '14 " x 3Ys" x 3Y," 21.95 
T2 2 OV, 1 1 0V, 1 20V 2 X 1 2.5A 2 x 3.5A 3 '14 " X 4%" X 3Y," 27.95 
T3 3 OV, 1 1 0V, 1 20V 2 x 9A 2 x 2.5A 2 x 2.5A 3 '14 " X 4%" X 3Y," 29.95 
T4 4 OV, 1 1 0V, 1 20V 2 x 4A (28V, CT) 48V, CT, @ 3A 3 '!. " x 3Ys" x 3Y," 22.95 
T5 OV, 1 1 0V, 1 20V 2 x 4A 2 x 2A 3" x 3"X2 1h "  1 4.95 

POWER S U PPLY KITS (OPEN FRAME WITH BASE PLATE, 3 H RS. ASSY. TI M E) 
ITEM USED FOR @ + 8 Vdc @ - 9  Vdc @ + 16 Vdc @ - 1 6 Vdc @ + 28 Vdc SIZE W x  D x J  UNIT PRICE 
KIT 1 1 5  CARDS SOURCE 1 5A 2.5A 2.5A 1 2" X 5" X 4%" 52.95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 1 2" x 5" x 4%" 59.95 
KIT 3 DISK SYSTEM 1 5A 1 A  2A 2A 4A 1 4" x 6" x 4%" 67.95 

DISK SYSTEM PWR S U PPLY "S3" ASSY. & TESTED, OPEN F RAME, SIZE 1 0"(W) x 6"(D) x 4%"(H) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92.95 
UNREGULATED OUTPUTS: + 8V@ 1 5A, ± 16V@3A. 
REGULATED OUTPUTS: + 5V@ 3A, - 5V @ 1 A, + 24V@ 4A, SHORTS PROTECT. I DEAL FOR THE SYSTEM WITH 12 SLOTS MAIN FRAME & TWO 8" DISK 
DRIVES, SUCH AS SHUGART 801 R OR SIEMANS FDD 1 00-8. (OPTION: OVP for + 5V @ ADD $5.00) 

DISK DRIVE POWER S U PPLY "R3" ASSY. & TESTED, OPEN FRAME, SIZE: 9"(W) x 6 '/. "(D) x 4%"(H) . . . . . . . . . . . . . . . . . . . . . . . . . . 67.95 
SPECS: + 5V @ 5A REG U L, OVP, - 5V @ 1A REG.,  + 24 @ 5A REG., SHORTS PROTECT. OPTIONS: 1 .  REPLACE + 24V BY + 1 2V 

2. ADD ± 12V @ 1 A, $1 0.00 MORE. 
IDEAL FOR 2 SH UGART 801/851 OR SI EMANS FDD 1 00-8/200·8 DISK DRIVES & ROCKWELL AI M-65 . 

. 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 WELCO M E. 

Circle 3 1 1  on inquiry card. BYTE February 1981 363 



COM PUTER 
SYSTEMS 

INC.  
1 5620 South Inglewood Avenue 

Lawndale, California 90260 

( 2 1 3 )  970-0952 

P L A C E  O R D ERS T O L L  FREE 
1 -800-42 1 - 5 1 50 

(CONTINENTAL U .S .  O N LY)  
( EX C E PT CA LI FOR N I A )  

Retai l Sto re O pe n  
1 0:00 A. M .  to 6 :00 P. M .  

Da i ly  Except Sunday 
QT CATALOG NOW AVAILABLE 

THE GREAT Q.T. BOARD SET SALE 
6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURtHASED 

Q.T. BD SET #1 (KIT) 
Z+80 CPU ( R ev I )  
Expandabl e + with 32K 
Monitor For S erial T erminal 

Q.T. BD SET #2 (KIT) 
SBC+ 2/4 Kit (ZBO 4MHz) 

Expandable + with 64K 
2422A CCS Db I Den Controller A& T 
with CP/M 
Monitor For Serial Terminal. 

QT MEMORY EXPANSION K I TS 

for 

TRS-80 • A PPLE • EXID Y 
41 1 6  200 ns . . . . . . . . .  8 for $32.00 
2716 (5V-450 ns) . . . . . . . . . .  $ 9.00 
271 6 (5 & 1 2V-450 ns) . . . . .  $ 9.00 
2732 (5V) . . . . . . . . . . . . . . . . $40.00 
21 14L 300 ns . . . . . . . .  8 for $36.00 

1 00 - $3.50 ea. 

KASETTE LIBRARY 
CAS-1 0-8 8 "  Diskette Holder 
Blue/Grey/Beige/Black . $4.50 or 3/$ 1 1 .00 

CAS-10-5 5" Diskette Holder 
Blue/Grey/Beige/Black . .  $4.25 or 3/10.00 

PRINTERS 
DP-9501 - Anadex 

9x 1 1  dot matrix. 220 column. 200 cps. & 
graphics 

ADX-9501 Standard DP-9501 . .  $1 475.00 
ADX-9501 G with graphics & 2K $1 525.00 

EPSON 
MX-80 . . . . . . . . . . . . . . . . . .  $600.00 

LP�80 - Matchless 
9 x 7 matrix . . 132 column. 1 25 cps. bi-directional 

MAT -MS204 . . . . . . . . . . . . . .  $695.00 
SPINWRITER - NEC 

65 cps. bi-d i rectional, letter quality wi th  tractor/ 

serial or par. 

NEC-5510 with 2K buffer . . . . . $2600.00 

NOVATION CAT 
300 baud. auto answer/originate acoustic 

modem 

NOV-CAT . . . . . . . . . . . . . . . .  $1 49.00 

WE ACCEPT 

MASTER CHA R G E  

VISA & AM ERICAN 

EXPRESS 

FOR S.D. BD SET #1 ( KIT) FOR SERIOUS 
STA RTERS SBC-1 00 

Expandoram I with 32K RAM 
HOBBYISTS 

Our Our 
Normal $525 .00 V ersafloppy I Normal $ 1 1 95 .00 
Retail Monitor For S erial Terminal Retail 

O.T. 
BIOS for 8" or 5'/4' Drives Q .T. 

Price $425.00 Price $925.00 

FOR S.D. BD SET #2 (KIT) FOR S MALL BUSI NESSES 
HOB BYISTS SBC-200 & S O FTWA R E  DEVELOPERS 

Our Expandoram I I  with 32K RAM Our 
Normal $1 250.00 V ersafloppy I I  Normal $ 1 395 .00 
Retail 

Q.T. 
Price 

Monitor For Serial T erminal Retail 

$900.00 
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/RAM/ 
ROM, two serial & two parallel ports, 
real time elk. std 2K monitor & disk 
routine on ROM, one year warranty. 
SPECIAL PRICE 
TLT-FDC-1 (A&T only) . . . . . . $795.00 

DOUBLE DENSITY CONTROLLER 
Controls up to 4 mini or 4 maxi drives 
simu ltaneously. 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 com pat­
ible. 
TL T-FDC I I (A& T only) . . . . .  $390.00 

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 5 '//' disk 
w/manuals. 

QT Mini-Syslem I ('12 Megabyte) $2195.00 
Two B-51 sgl sided/db! den drives 

OT Mini-System I I (1 Megabyte) $2495.00 
I ncl udes two B-52 dbl sided/db! den 
d rives 

(Just add terminal & compute) 

CONNECTORS 

RS232 Set . . . . . . . . . . . . . . . . . . . . . . .  $7.50 
1 Male DB-25. 1 Female DB-25, 1 Cover 

DB25P . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.25 
DB25S . . . . . . . . . . . . . . . . . . . . . . . . . .  $4.25 
Cover . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.50 
S-100 ( I MSAI STYLE) . . . . . . . .  $3.00 ea. 

Place Orders Toll Free 1 -BOD-421-51 50 
( Cont i nental U .S Only - Except Ca l i f . ) 

Circle 312 on inquiry card. 

Q.T. 
Price 

PARTS 
MICROPROCESSORS 

Z80 (2M Hz) . . .  $10.95 
Z80A f4MHz) . .  $12.95 
6502 . $1 1.25 
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 0257 . . . . . . . . . .  $17.95 
8257-5 . . . .  $19.00 
8259 . . . . .  $19.95 
8275 . $69.95 
8279 . . . . . . . . . .  $17.50 
8279-5 . . . . . . . .  $18.00 
8295 . . . $1 6.50 

KEYBOARD CHIPS 

AY5-2376 . . . . .  $13.75 
AY5-3600 . . . . .  $13.75 

BAUO RATE 
GENERATORS 

MC14411 . . .  $ 1 1 .00 
1.11432 XTAL . . .  $ 4.95 

DISK CONTROLLER 

1771801 $24.95 

1781A01(CER) $37.95 

$ 1 1 00.00 

EPROMS 

1 702A . . . . .  $ 4.95 
2708 . . . .  $ 6.25 
2516 f5V) . . . . $18.00 
2716 (5V) . . . . .  $1 3.50 
2716 (5 & 1 2V) $13.50 
2758 . . . . $19.95 
2532 . . $55.00 
2732 . . . . . . . . . .  $55.00 

USRT 
52350 . . . . . . . . .  $ 7.95 

MISCELLANEOUS 
OTHER COMPONENTS 

N8T20 . . . . . .  $ 3.25 
N8T26 . . . $ 2.50 
N8T97 . . . . . . . . $ 2.00 
N8T98 . . . .  $ 2.00 
1488 . .  . . .  $ 1.25 
1489 . .  . $  1.25 
D3205 . . . . . . . .  $ 3.00 
D3242 . . . . . . . . $1 4.00 

P3404 . . . .  $ 6.75 
TMS5501 . . . . .  $19.00 
DM8131 . . . . . . . .  $ 3.00 

UARTS 

TR1602B . . . . . . .  $ 4.50 
AY5-1013A . . . .  $ 4.50 

CHARACTER 
GENERATORS 

2513 . . . . . . . . . .  $10.95 
UP CASE (5&1 2V) 

2513 . . . . . . . . . .  $10.95 
LWR CASE (5&1 2V) 

2513 . . . . . . . . . . .  $ 9.75 
UP CASE (5VI 

2513 . . . . . . . . . .  $10.95 
LWR CASE (5V) 

6800 PRODUCTS 

6802P . 
6821P . 
6840P . 
6845P . 
6850P . 
6860P 
6875P . 

. . . . . . . $18.00 
. .$ 5.25 

. . . . . . . $18.25 
. . .  $22.00 
. . . .  $ 4.80 
. . .  $11.55 
. . . .  $ 7.40 

TELEVIDEO 
912C . . . . . . . . . . . . . . . . . . . . . . . . . .  $699.00 
920C . . . . . . . . . . . . . . . . . . . . . . . . . . $799.00 
• Typewriter keyboard • Microprocessor 
controls • Upper/lower case • Adjust­
able baud rates (75-9600 baud) • Spec ial 
function keys 
Second page memory option . . .  $25.00 



D I SKETTES 

5'1,� sgl Sided. sgl den. box o l  1 0  

VER-525-01 Soft sector . 
VER-525-10 10 sector . 
VER-525-16 16 sector . 

$27.95 
. .  $27.9� 

$27.95 
5 '1."' dbl s•ded. dbl den. bo• ol 10 
VER-550-01 Soft sector . . . . . . . . . . . . . . . . . . . . .  $39.95 
e·· sgl s•ded. sgl den. bo• or 1 0  

VER-34-1000 Soft sector . . . . . . . . . . . . . . . . . . . . . . .  $33.95 
BN sgl s•ded. dbl den. bo• ol 10 

VER-34-8000 Soft sector . . . . . . . . . . . . . . .  . . . . . $55.95 

ProteCI your valuable soltware I rom spmale damage 

FSI-HHD Pkg of 50 for 8" . . . . . . . . . . . . . . . . . . . . . .  $15.00 
FSI-HDA 8" Applicator . . . . . .  S 5.25 
FSI-HHM Pkg of 50 for 5V•" . . . . . . . . . .  $10.75 
FSI-HMA 5'/o Applicator . . . . . .  $ 5.00 

QT M AI N FRAMES 
Mainframe - Cal Comp Sys 

12 slot S-100 maintrame with 20 amp power supply 
CCS-2200AT A&T . . .  . .  . . . . . . . . . . . . . .  $349.95 

OT 8" Disk Mainframe 
Dual 8" drive cutouts with 6 slot motherboard 
OTC-MF•DD6 with 30 amp p.s . . . . . . . . .' . . . . . . .  $625.00 

5'14" Disk Mainframes with 1 8A 
QTC-MF•MD12 ( 1 2  slot M/B) . . . . . . . . . . . . . . . . $500.00 
QTC-MF•MD6 (6 slot M/B) . . . . . . . . . . . . $450.00 
QTC-MF•MD w/o M/B . . . .  $400.00 

Q.T. Mainframe 
MF•12 (12 slot M/B) . . . . . . . . . . . . . . . . . . . . . . . . . . $450.00 
MF•18 ( 1 8  slot M/B) . . . . . . . . . . . . . . . . . . . .  $500.00 
MF+22 (22 slot M/B) . . . . . . .  o o  o o  0 0  0 0 .  • $600.00 

BARE BOARDS AVAILABLE 
O N  MANY PROD U CTS 

Double Density - Cal Comp Sys 
5'!.'' or 8" disk controller with free CP/M 2.2 
CCS-2422A A &  T . . . . . . . . . . . . . . . . .  $374.95 

SBC-1 00-SD Systems 
2.5 MHz Z80 CPU with serial & parallel 1/0 ports 

SDS-SBC100K Kit 0 0  0 0  0 0  0 0  0 0  0 0 .  0 0 .  $31 8.00 
SDS-SBC1 00AT A&T . . . . . . . . . . . . .  $385.00 

SBC-200 - SO Systems 
4 MHz Z80 CPU with serial & parallel 1/0 ports 

SDS-SBC200K Kit 0 • • • • • • • • • • • • • • •  $348.00 
SDS-SBC200AT A&T . . . . . . . . . . . . . $408.00 

CB2 - S.S.M. 
2 or 4 MHz switchable Z80 CPU with RAM, ROM & 110 

SSM-CB2K Kit  . . . .  0 0  • 0 0  0 0  • • •  0 0  • 0 0  $239.95 
SSM-CB2AT A&T 0 0  • •  0 0 . 0 0 .  0 0  • •  0 0  $299.95 

281 0 Z-80 CPU - Cal Comp Sys 
2 or 4 MHz Z80A CPU w/serial 1/0 port 

CCS-281 0 A& T . .  0 0  • •  0 0  0 0  0 0  0 0  • 0 0  • •  $275.00 
ExpandoRAM I - SO Systems 

2.5 MHz RAM board expandable from 1 6K to 64K 

SDS-RAM16K 1 6 K  kit . . . . . . . . . . . . . $269.95 
SDS-RAM16AT 1 6K A&T . . . . . . . . . .  $319.95 
SDS-RAM32K 32K kit . . . . . . . • . . . . .  $309.95 
SDS-RAM32AT 32K A& T 0 • • • • • • • • •  $359.95 
SDS-RAM48K 48K kit . . . . . . . • . . . . .  $349.95 
SDS-RAM48AT 48K A& T . . . . • . . . . .  $399.95 
SDS-RAM64K 64K kit . . . . . . . • • . . . .  $389.95 
SDS-RAM64AT 64K A& T . . . . . . . . . .  $439.95 

S-100 Extender - Cal Comp Sys 
Puts problem boards within easy reach 

CCS-2520A A& T . . . . . . . . . . . . . . . . . $ 24.95 

COM PUTER 
SYSTEMS 

INC.  
1 5620 South Inglewood Avenue 

Lawndale, California 90260 

( 2 1 3) 970-0952 

DISK D RIVES 

OT DISK PACKAGE 
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DUAL 8" DRIVES 
Obi Den Or1ves 1n Cabmet Only 

2 sgl sided (801 R) . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 989.00 
2 dbl sided (QUME) . . . . . . . . . . . . . . . . . . . . . . . .  $1409.00 

8" DISK DRIVES 
SHUGART Uoppy disk drives sgl sided, dbl denslly . 
SHU-801 R . . . . . . . . . . S 395.00 
Special Sale Price . . . . . . . . . .  2 for $775.00 
Oume Oatatrak 8" dbt Sided. dbt dens1ty 

OME-8DS (851R compatible) . . .  . . S 599.00 
Pkg of two . . .  . . . . . . . . . . . . . . . . . .  S 549.00 ea. 

5'/'' DRIVES 
MPI-851 MPI B-51 . . . . . . . . . . . . . . . . . . . . . .  $ 235.00 

Sgl S1ded, Sgi/Obl Den 
Exact Replacement lor SA·400 

MPI-852 MPI B-52 . . . .  S 350.00 
Dbl S1ded . Obi Den 

MPI-891 MPI B-91 . . . . . . . . . . o o  o o  . . . . . . . . . . . . .  $ 395.00 
Sgl S1ded, Obi Den. 77 Tracks 

QT M OTHERBOARDS 

QT Silence Plus 
6 Slot (5'••" • 8"•"1 
OTCo6 Slot 88 Bare board . 
OTC-6 Slot K kit 
QTC-6 Slot AT A&T . 
1 2  Slot 19 ' ·" • 8\o" l 

OTC-12 Slot 88 Bare board . 
QTC-12 Slot K kit . 
OTC-12 Slot AT A& T . 

1 8  Slot ( 1 4' .·" • 8'•"1 
OTC-18 Slot 88 Bare board . 
OTC-18 Slot K k1t . . . . . . . . . . . . .  . 
OTC-18  Slot AT A&T . . . . . . . . . . . . . . .  . .  

. . .  $19.95 
. $39.95 

$49.95 

$29.95 
$69.95 

. . . .  $89.95 

. . .  $ 49.95 

. .  . s 99.95 
. $139.95 

Q T  APPLE CORNER 
MEX-16A2 Apple kit . $32.00 

DISK DRIVE tor APPLE 
5',." diSk dnve w1th controller lcr your Apple 

APL-5DC with controller . . . . . . . . . . . . . .  $535.00 
APL-50 w/out controller . . . . .  $450.00 

8" DRIVES for APPLE 
Controller. two 8" drives. cabinet & cable . . . . .  $1450.00 

QT APPLE DISK I I  
O b i  sided . d b l  den. two 8" O U M E  drives with controller. 
pwr supply. cabinet. cabling. documentatiun & one box 
diskettes . . . . . . . . .  $2195.00 

QT APPLE DISK t i l  
Same a s  Above - no controller . . . . . . . . . . . . . . .  $1695.00 

Af/0 - S.S.M. 
Parallel & serial interface for your Apple 
SSM-AIO K Kit . . . . . . . . . . . . . . . .  $159.00 
SSM-AIO AT A& T . . . . . . . . . . . . . . . . . . . . . . . . . . . . $199.00 

APPLE CLOCK - QT System 
Real t1me clock wlbattery back·up 

QTC-CCA-AT A&T . .  . . .  $125.00 
SUPERTALKER - Mtn Hardware 

Speech recogmhon/syntheslzer w/speaker & m1ke 

MHW-STLK A& T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $275.00 
Z-80 CARD for APPLE (MICRO-SOFT) 

2·80 CPU card w1th CP/M lor your Apple 

MST-Z80 A&T . . . . . . . . . .  $289.00 
MICROMODEM - D.C. Hayes 

Auto answer/dial modem card lor Apple or S-100 
DCH-MM2 Apple modem . . . . . . . . . . . . . . . . . . . . . .  $349.95 
DCH-MM100 So100 modem . . . . . . $375.00 

TEXTOOL 
ZI P* D I P  I I  SOCKETS 

16 PIN ZIP" DIP I I  . $  5.50 
24 PIN ZIP" DIP II . . . . . . . . $ 7.50 
40 PIN ZIP" DIP I I  . . . . . . . . . . $1 0.25 

' Z E RO I N S E RTION P RESSURE 

S-1 00 PRODUCTS WE A C C E PT M/C 
VISA & AM EXP 

ExpandoRAM I I  - SO Systems 
4 MHz RAM board expandable from 1 6K to 256K 

SDS-RAM216K 1 6K kit . . . . . . . . . . . .  $289.95 
SDS-RAM21 6AT 1 6K A&T . . . . . . . . $339.95 
SDS-RAM232K 32K kit . . . . . . . . . . . .  $329.95 
SDS-RAM232AT 32K A& T . . .  0 • • • •  $379.95 
SDS-RAM248K 48K kit . . . . . .  0 • • • • •  $369.95 
SDS-RAM248AT 48K A&T . . . . . . . .  $419.95 
SDS-RAM264K 64K kit . . . . . . . . . . . .  $409.95 
SDS-RAM264AT 64K A& T . . . . . . . .  $459.95 

Versafloppy I - SO Systems 
Versatile floppy disk controller for 8" or 5W' 

SDS-VFIK 0 0  • • •  0 0 .  0 0  • • •  0 0 .  0 0 .  0 0  0 0  $265.00 
SDS-VFIAT A &T 0 0 . 0 0  • •  0 0  • •  0 0  0 0  0 0 .  $315.00 

Versafloppy II - SO Systems 
New double density controller for both 8" & 5'1'' 

SDS-VF2K kit . 0 0  • • •  0 0  • •  0 0  • 0 0  • •  0 0  • $385.00 
SDS-VF2AT A&T 0 0  0 0  0 0  0 0  0 0  0 0  0 0  0 0 .  $450.00 

VDB-8024 - SD Systems 
80 x 24 1/0 mapped video board with keyboard 1/0 

SDS-VDBK k i t  . . .  0 0  • •  0 0  • •  0 0  • 0 0  • 0 0  • $406.00 
1 6K Static RAM - Cal Comp Sys SDS-VD BAT A&T . . . . . . . . . . . . . . . .  $475.00 

2 or  4 MHz 16K static RAM - a real memory bargain VB3 - S.S.M. 

CCS-2016B 16K 2 M Hz A&T . . . . . . . . $279_00 
80 x 24 x 48 memory mapped with graphics 

SSM-VB3-4mhzK k tt , 4 M Hz . . . . . . . $399.95 
CC5-2016BCK 16K 4 MHz A&T . . . . . $309.00 SSM-VB3-4mhzAT A& T, 4 M H z  . . .  $464.95 

PB-1 - S.S.M. SSM-VB3-4mhzUPG 80 x 48 upgrade 4 MHz 
2708. 2716  EPROM board with bui l t- in programmer . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . . _ $ 89.00 

SSM-PB1 K kit . . . . . . . . . . . . 0 • • • • • • •  $1 59.95 VIDEO BOARD -Ithaca Audto 

SSM-PB1 AT A& T . . . . . . . . . . . . . . . . . $239_95 
6 4  x 1 6  assembled & tested S-100 v1deo board 

I IS-VBDAT A& T 0 0  • •  0 0  • •  0 0  • •  0 0  • 0 0  • •  $99.95 

PROM-1 00 _ so Systems T1 Active Terminator 
2708, 2716, 2732, 2758 & 2516 EPROM programmer SSM-T1 K kit . . . . . . . . .  o . . . . . . . . . . . $ 34.00 

SDS-PROM-1 00K kit 0 0  0 0  0 0  0 0  0 0  0 0 0 •  $220.00 SSM-T1AT A& T . . . . . .  0 0  • •  0 0 .  0 0 .  0 0  $ 64.00 

SDS-PROM-1 00AT A& T . . . . 0 • • • • •  $275.00 VB2 1/0 Mapped Video I nterface 
SSM-VB2K k1t . .  0 • • • • • • •  0 • • •  0 • • • • •  $1 60.00 

1/0-4 - S.S.M. SSM-VB2AT A&T . . . . . . . . . . . . . . . . .  $21 0.00 
2 serial 110 ports

_ 
plus 2 parallel 1/0 ports XB 1 Extender Board 

SSM-104K kit . . . . . . . . . . . . . . . . . . . .  $1 79.95 SSM-XB1 K kit (with Connector) . . .  $ 22.00 
SSM-1 04AT A&T . . . . . . . . . . . . . . . 0 •  $259.95 SSM-X B 1 AT Assemb led & tested . .  $ 30.00 
SSM-104BB Bare board . . . . . . . . . . . $ 35.00 

SB1 -S.S.M. Z-80 STARTER KIT - SO Systems 
15 Hz to 25� Hz music synthesizer for S-100 Z-80 computer with RAM. ROM, 1/0 & keyboard 

SSM-SB1 K kit . . . . . . . . . . . . . . . . . . . . $239.95 SDS-Z80K ki t  . . . . . . . . . . . . . . . . . . . .  $374.00 
SSM-SB1 AT A& T . . . . . . . • • • . . . . . . .  '$299.95 SDS-Z80AT A& T . . . . . . . . . . . . . . . . .  $454.00 

P LA C E  O R D E R S  T O L L  F R E E  
1 -800-42 1 - 5 1 50 

( C O N TI N ENTAL U .S.  O N LY)  
( EX C E PT CA LIFOR N I A )  

Apple i s  a trademark o f  Apple Computer, Inc. 
CP/M .and MP/M are trademarks ol Digital Research. 
TRS-80 is a trademark of Radio Shack. 

Circle 312  on inquiry card. 

TERMS OF SALE: Cash, checks, money orders. 
credit cards accepted. Also C.O.D. orders under 
$ 1 00.00. Min imum order $ 1 0.00. California resi­
dents add 6% sales tax. Min imum shipping and 
hand l i ng charge $2.50. Prices subject to change 
without notice. International sales in American 
dollars only. 



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 8·100, bank selectable, 8 or 16 bit 

MEM-99730K Kit, no RAM . . . . . . . . $219.95 
MEM-1 6730K 1 6K 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-16630K 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 1 6K 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-16 162A 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 IIO 

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 110 ports 

CPC-30100K Kit . . . . . . . . . . . . . . . . . . $299.95 
CPC-30100A Jade A & T . . . . . . . . . .  $369.95 

SBC-200 - SD Systems 
4 MHz Z-8o• CPU with serial & parallel 110 ports 

CPC-30200K Kit . . . . . . . . . . . . . . . . . . $339.95 
CPC-30200A Jade A & T . . . . . . . . . . $399.95 

CB2 - S.S.M. 
2 or 4 MHz switchable Z.8o• CPU with RAM, ROM, & 110 

CPU-30300K Kit . . . . . . . . . . . . . . . . . . $239.95 
CPC-30300A A & T . . . . . . . . . . . . . . .  $299.95 

2810 Z-80* CPU - Cal Comp Sys 
2/4 MHz Z.80A • CPU wise rial 110 port 

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 
5'4'' or 8" disk controller with free CPJ M 2.2 

IOD-1300A A & T . . . . . . . . . . . . . . . . .  $374.95 

VERSAFLOPPY II - SD Systems 
New double density controller for both 8" & 5'4'' 

IOD-1 160K Kit . . . . . . . . . . . . . . . . . . . . $379.95 
IOD-1 160A Jade A & T . . . . . . . . . . . $439.95 

S.P.I.C. - Jade 
Our new I/0 card with 2 SIO's, 4 CTC's, and 1 PIO 

IOI-1045K 2 CTC's, 1 SIO, 1 PIO . .  $ 199.00 
IOI-1045A A & T . . . . . . . . . . . . . . . . . . $259.00 
IOI-1046K 4 CTC's, 2 SIO's, 1 PIO $259.00 
IOI-1046A A & T . . . . . . . . . . . . . . . . . . $319.00 
IOI-1045B Bare board wl manual . . . $59.95 
IOI-1045D Manual only . . . . . . . . . . . . .  $20.00 

I/0-4 - S.S.M. 
2 serial I/0 ports plus 2 parallel 110 ports 

IOI-1010K Kit . . . . . . . . . . . . . . . . . . . . . $ 179.95 
101-IOIOA A & T . . . . . . . . . . . . . . . . . . $259.95 
IOI-1010B Bare board . . . . . . . . . . . . . . .  $35.00 

lOOK DAY CLOCK - Mtn Hardware 
Crystal controlled 8·100 clock with NiCad backup 

IOK-1400A A & T . . . . . . . . . . . . . . . . .  $329.95 

SBl - S.S.M. 
15 Hz to 25K Hz music synthesizer for S-100 

IOS-1005K Kit . . . . . . . . . . . . . . . . . . . .  $239.95 
IOS-1005A 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-100 video board 

IOV-1050B Bare board . . . . . . . . . . . . . .  $25.00 
IOV-1050K Kit . . . . . . . . . . . . . . . . . . . . . .  $99.95 
IOV-1050A A & T sale price . . . . . . . $139.95 

VDB-8024 - SD Systems 
80 x 24 I/0 mapped video board with keyboard I/0 

IOV-1020K Kit . . . . . . . . . . . . . . . . . . . . $399.95 
IOV-1020A Jade A & T . . . . . . . . . . . .  $459.95 

VB3 - S.S.M. 
80 x 24 or 80 x 48 memory mapped with graphics 

IOV-1095K Kit, 4 MHz . . . . . . . . . . . . $399.95 
IOV-1095A A & ·T, 4 MHz . . . . . . . . . $464.95 
IOV-1096K 80 x 48 upgrade, 4 MHz . $89.00 

PB-1 - S.S.M. 
2708, 2716 EPROM board with built-in programmer 

MEM-99510K Kit . . . . . . . . . . . . . . . . .  $ 1 59.95 
MEM-995 10A A & T . . . . . . . . . . . . . . . $239.95 

PROM-100 - SD Systems 
2708, 2716, 2732, 2758, & 2516 EPROM programmer 

M EM-99520K Kit . . . . . . . . . . . . . . . . . $219.95 
MEM-99520A Jade A & T . . . . . . . . . $269.95 

Single Board Computers I 

6502 computer with printer, display, & keyboard 

CPK-50165 1K AIM . . . . . . . . . . . . . . .  $374.95 
CPK-50465 4K AIM . . . . . . . . . . . . . . . $449.95 
SFK- 74600008E BK 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, & enclosure 

Special package price . . . . . . . . . . . . .  $625.00 

Z-80* STARTER KIT - SD Systems 
Z-80• computer with RAM, ROM, I/0, & keyboard 

CPS-30010K Kit . . . . . . . . . . . . . . . . . . $369.95 
CPS-30010A Jade A & T . . . . . . . . . .  $459.95 

Motherboards 
ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 

6 Slot (5'1.'' x 8%") 

MBS-061B Bare board . . . . . . . . . . . . . . .  $19.95 
MBS-061K Kit . . . . . . . . . . . . . . . . . . . . . . . $39.95 
MBS-061A A & T . . . . . . . . . . . . . . . . . . . . $49.95 

12 Slot (9'W' x 8%") 

MBS- 121B Bare board . . . . . . . . . . . . . . .  $29.95 
MBS- 1 2 1 K  Kit . . . . . . . . . . . . . . . . . . . . . . . $69.95 
MBS- 121A A & T . . . . . . . . . . . . . . . . . . . . $89.95 

18 Slot (14'12'' x 8%") 

MBS-181B Bare board . . . . . . . . . . . . . . .  $49.95 
MBS- 181K Kit . . . . . . . .  $99.95 
MBS- 1 8 1A A & T . . . . . . . . . . . . . . . . . .  $ 139.95 

Mainframes 
MAINFRAME - Cal Comp Sys 

12 slot S-100 mainframe with 20 amp power supply 

E NC - 1 12 105 Kit . . . . . . . . . . . . . . . . . .  $309.95 
ENC- 1 1 2 1 0 6  A & T . . . . . . . . . . . . . . . $349.95 

DISK MAINFRAME - NNC 
Dual 8" drive cutouts with 8 slot motherboard 

ENS-1 12320 with 30 amp p.s . . . . . .  $699.95 

Video Monitors 
9" B & W MONITOR - A.P.F. 

High quality, high resolution video monitor 

VDM-750900 9" monitor . . . . . . . . . . . $149.95 

13" COLOR MONITOR - Zenith 
The hi res color you've been promising yourself 

VDC-20 1301 . . . . . . . . . . . . . . . . . . . . . . . $449.00 

U" GREEN SCREEN - NE C  
2 0  MHz, P31 phosphor video monitor with audio 

VDM-651200 12" monitor . . . . . . . . . $249.95 

SUP'R'MOD II - M & R Assoc 
Color or B & W TV interface recommended for Apple 

IOR-5050A A & T . . . . . . . . . . . . . . . . . . . $29.95 



peripherals, and software. All you have to do is ask for it. Just circle 

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 I6K 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 
51!." disk drive with controller for your Apple 

MSM-12310C with controller . . . . . .  $475.00 
MSM-123101 wlout controller . . . . . $375.00 

8" DRIVES for APPLE 
Complete hit with controller, DOS, and two 8" drives 

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 I/0 card wl firmware 

IOI-2041A A & T . . . . . . . . . . . . . . . . . . . .  $99.95 

APPLE CLOCK - Cal Comp Sys 
Real time cloch wlbattery back-up 

IOK-2030A A & T . . . . . . . . . . . . . . . . . $ 1 19.95 

SUPERTALKER - Mtn Hardware 
Speech recognition/synthesizer wlspeaker & mike 

IOS-2015A A & T . .  . .  . .  . .  . .  . .  . .  . .  . $275.00 

Z-80* CARD for APPLE 
Z-80* CPU card with CP I M (or your Apple 

CPX-30800A A & T . . . . . . . . . . . . . . . $279.95 

MICROMODEM - D.C. Hayes 
Auto answer/dial modem card (or Apple or S-100 

IOM-2010A Apple modem . . . . . . . . . $349.95 
IOM-1100A S-100 modem . . . . . . . . . . $375.00 

Micronet Modem - Micromate 
Direct connect modem with extra features 

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. Engineering UV eraser for up to 48 EPROMs 

XME-3200 A & T . . . . . . . . . . . . . . . . . . . . $39.95 

8" DiskDrive 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 fuse assembly, line cord, Nt>ver­
Mar rubber feet, and all necessary hardware to 
mount 2-8" disk drives - it's all A merican made, 
guaranteed for six monthes, and it's in stock! 

Dual 8" Sub-Assembly Cabinet 

END-00042 1 Cabinet kit . . . . . . . . . . $225.00 
END-000420 Bare cabinet . . . . . . . . . . . $59.95 

Single sided, double density disk drive sub-system 

END-000423 Kit w/2 8" drives . . . . $995.00 
END-000424 A & T w/2 8" drives $ 1 195.00 

Double sided, double density disk drive sub-system 

END-000426 kit w/2 8" drives . . . . $1495.00 
END-000427 A & T w/2 8" drives $1695.00 

8" DISK DRIVES 
Highly reliable double density floppy disk drives 

Shugart SOIR single sided, double density 

MSF-10801R SA-801R . . . . . . . . . . . . .  $425.00 
Special Sale Price . . . . . . . . . . . 2 for $790.00 

Siemens FDDI00-8D2 single sided, double density 

MSF-201 120 6 mo warranty . . . . . . .  $395.00 
Special sale price . . . . . . . . . . . . 2 for $750.00 

Qume Datatrak 8 double sided, double density 

MSF-750080 SA-851R compatible . .  $625.00 
Special sale price . . . . . . . . . . . 2 for $1198.00 

JADE DISK PACKAGE 
Double-D controller kit, two 8" double density driues 

CPI M 2.2, cabinet, power supply, & cables 

Special package price . . . . . . . . . . . .  $1395.00 

DISKETTES - Jade 
&rgain prices on magnificent rnagnetic media 

514" single sided, single density, box of 10 

MMD-5 1 10 103 Soft sector . . . . . . . . . . $27.95 
MMD-5 1 1 1003 10 sector . . . . . . . . . . . . . $27.95 
MMD-5 1 1 1603 16 sector . . . . . . . . . . . . . $27.95 

5'!.'' double sided, double density, box of 10 

M MD-5220 103 Soft sector . . . . . . . . . . .  $39.95 
8" single sided, single density, box of 10 

MMD-81 10 103 Soft sector . . . . . . . . . . .  $33.95 
8" single sided, double density, box of 10 

MMD-8120103 Soft sector . . . . . . . . . . . $39.95 
8" double sided, double density, box of 10 

MMD-8220103 Soft sector . . $57.95 

NOVATION CAT 
300 baud. auto answer/originate acoustic modem 

IOM-5200A Special sale price . . . . . .  $ 1 39. 00 

D-CAT 300 baud, direct connect modem 

IOM-5201A Special sale price . . . . . . $ 1 79.00 

• Z-80, Z-SOA, and the letterZ are recognized trademarks 

ofZilog, Inc. *CP/M is n registered trademark of Digital 

Research Corp. *CBASIC is n trademark of Compiler 

Systems, Inc. 

Circle 313 on inquiry card. 

Printers 

65 cps, bi-directional, letter quality with tractor 

PRD-555 1 0  with 16K buffer . . . . . .  $2595.00 

CENTRONICS 737-1 
9 x N dot matrix, letter quality, proportional spacing 

PRM - 1 5737 Parallel . . . . . . . . . . . . . . . $795.00 
With interface for Apple . . . . . . . . . . $895.00 

MX-80 - Epson 
132 column, 9 x 9 dot matrix, multiple fonts 

PRM-27080 Save $100.00 . . . . . . . . . . $545.00 
Interface for Apple . . . . . . . . . . . . . . . .  $ 1 1 0.00 

MICROPROCESSORS 
Z-80 . . . " " . " " 10.95 
Z-80A . . . . .  12.95 

6502 . . . . 11.50 

6800 . . . .  11.95 

6802 . 17.95 

6809 . . . . 39.95 

8035 . 24.00 

8080A . . . . .  6.59 

8085 . . . . . .  " . .  " " 15.95 
8748 . 59.95 

Z-80 SUPPORT 
3881 PJO . . . . . . .  9.50 

3881-4 PI0-4 MHz . 14.50 
3882 CTC . . . . . . . . . .  9.50 
3882-4 CTC-4 MHz 14.95 

3883 SIO . . . . . . .  29.50 

3884 SIO . . .  49.50 

6800 
SUP PORI' 

8821P . . 5.95 

6828P 
8834P 

" " "  11.95 

. .  22.50 

6840P . . . .  . . . . . .  18.75 

6850P . . . .  4.80 

6852P 
8875L . .  
68488P 

" " "  5.79 
" . "  . .  7.40 

. 25.00 

BAUD RATE 
GENERATORS 

MC14411 . .  10.00 
1.843 MHz xtnl . . . . . 4.95 

PROMS 
2708 450ns . . . .  . .  . .  . 8.25 
10 for $59.00 
2716 12,5u . . . . 12.95 
2716 Su . . . . . . . . . . . 12.95 

10 for $99.00 
2532 Su . . . . . . . . . . .  39.95 

2732 Su . . . 39.95 

2758 Su . . . . . . . . . . .  19.95 

RAMS 
211..02 2 MHz . . . . . 1.25 
21L02A 4 MHz . . . . . 1.50 
2114L 2 MHz . . . . . 3.75 

2114LA 4 MHz . 3.95 
2147 70ns . . " " . 39.95 
4116 " " "  " " "  4.95 
4164 64K xl . .  175.00 
5257 2 MHz . . . . . . . . 6.75 

5257A 4 MHz . 7.25 
l\IK4118 . . . . . . . . . .  18.95 

SUPPORI' 
DEVICES 

8212 . . .  4.95 

8214 . 4.65 
8216 . . . . .  2.95 
8224 . 3.25 

8224-4 . 10.95 

8226 " " . 3.85 

8226 " . " 4.95 

8238 . . 4.95 

8243 " " " " 8.00 

8250 . . .  14.95 

8251 . 6.50 

UARTS 8253 . . . . .  13.95 

AY5-1013A . . . . . . .  5.25 8255 . 6.50 

AY3-1014A . 8.25 8257 . 19.95 
TIU60'lll . . . . .  5.25 8259 . . . . . . . 17.95 

Tl\188011 . . . . . . . . .  5.95 8275 . . . .  49.95 

IM6402 . 9.00 8279 . . . . . . . . .  15.95 

=··································· 
1 PLACE ORDERS TOLL FREE ; 
I Continental U.S. Inside California I 
= 800-42 1-5500 800-262-1710 = I For Technical Inquiries or Customer Service call I 
= 2 13-973-7707 = 
• • I �� I »:::E: I 
• • 1 Computer Products 1 I 4901 W. Rosecrans, Hawthorne, Ca 90250 I 
• TERMS OF SALE: Cash, checks, credit cards, or • 
• Purchase Orders from qualified firms and institutions. • I Minimum order $ 15.00. California residents add 6% tax. I 
• Minimum shipping and handling charge $2.50 Pricing • I and availability subject to change without notice. I 
• ••••••••••••••••••••••••••••••••••• 



iMM ·�mm 
SN7400N .25 7400 SN74156N .79 
SN7401N .20 SN74157N .69 
SN74{J2N .25 SN7472N ·" ' SN74160N .89 
SN7403N .25 SN7473N .35 SN74161N .89 
SN7404N .25 SN7474N .35 SN74162N .89 
SN7405N ·" SN7475N .49 SN74163N .89 
SN7406N .35 SN7476N .35 SN74164N .89 
SN7407N .35 SN7479N 5.00 5N74165N .89 
SN7408N ·" SN7480N .so SN74l66N 1.25 
SN7409N ·" SN7482N .99 SN74167N 2.79 
SN7410N .25 SN7483N .69 SN74170N 1.95 
SN7411N ·" SN748SN .89 SN74112N 4.95 
SN7412N .35 SN7486N .35 SN74173N 1.39 
SN7413N .40 SN7489N 1.15 SN74174N .99 
SN7414N .69 SN7490N .49 SN7417SN .89 
SN7416N .29 SN7491N .59 SN74116N .79 
SN74l7N .29 SN7492N .45 SN74177N .79 
SN7420N .25 SN7493N .45 SN74179N 1.49 
SN7421N .29 SN7494N .69 SN74180N .79 
SN7422N .45 SN7495N .69 SN74181N 2.25 
SN7423N .29 SN7496N .69 SN74182N .79 
SN742SN .29 SN7497N 3.00 SN74184N 2.'19 
SN7426N .29 SN74100N 1.49 SN741BSN 2.49 
SN7427N .25 SN74107N .35 SN74190N 1.25 
SN7429N .39 SN74109N .39 SN74191N 1.25 
SN7430N .25 SN74116N 1.95 SN74192N .89 
5N7432N .29 SN74121N .39 SN74193N .89 
SN7437N .25 SN74122N .55 5N74194N .89 
SN7438N .40 5N74123N .59 5N74195N .69 
SN7439N .25 SN74125N .49 5N74196N .89 
5N7440N .20 5N74126N .49 5N74197N .89 
5N7441N .89 SN74132N .75 5N74198N 1.49 
5N7442N .59 SN74136N .75 5N74199N 1.49 
5N7443N 1.10 5N74141N .99 5N74221N 1.25 
SN7444N 1.10 SN74142N 3.25 5N742SIN .99 
SN7445N .89 5N74143N 3.49 5N74276N 1.95 
SN7446N .79 5N74144N 3.49 5N74279N .79 
5N7447N .69 SN74145N .79 5N74283N 1.49 
5N7448N .79 SN74147N 1.95 SN74284N 3.95 
SN7450N .20 SN74148N 1.29 SN742S.SN 3.95 
SN7451N .20 SN74150N 1.25 5N74365N .69 
SN7453N .20 SN74151N .69 SN74366N .69 
SN7454N .20 5N74l52N .69 SN74367N .69 
SN7459A .25 SN7415JN .79 SN74368N .69 
SN7460N .20 SN74154N 1.25 SN74390 N 1.49 
SN7470N .29 SN74155N .79 SN74393N 1.49 

74LSOO .29 74LS 74L5192 1.15 
74LSOI .29 74LS193 1.15 
74LS02 .29 74L592 .15 74LS194 1.15 
74LS03 .29 74LS93 .15 74LS195 1.15 
74LS04 .35 74LS95 .99 74LS197 1.19 
74L505 .35 74LS96 1.15 74L522l 1.19 
74LS08 .29 74LS107 .45 74LS240 1.95 
74LS09 .35 74L5109 .45 74LS241 1.95 
74L510 .29 74LS112 .45 74LS242 1.95 
74LSll .75 74LSlll .49 74L5243 1.95 
74L512 .35 74LS114 .49 74LS244 1.95 
74LS13 .59 74LS122 .89 74LS245 2.95 
74LS14 .99 74LS123 1.25 74LS247 1.19 
74LS15 .35 74LS125 .89 74L5248 1.19 
74LS20 .29 74LS126 .55 74LS249 1.19 
74LS21 .35 74LSll2 .99 74LS2SI 1.49 
74LS22 .35 74LSI33 .89 74L52SJ .99 
74L526 .35 74L5136 .49 74L5257 .89 
74LS27 .35 74LSIJ8 .89 74LS258 .99 
74LS28 .35 74LS139 .89 74LS260 .69 
74LSJO .29 74LS151 .89 74LS266 .69 
74L532 .35 74LSI53 .89 74LS273 1.95 
74L533 .59 74LS154 1.75 74LS279 .75 
74LS37 .45 74LS155 1.19 74LS283 1.09 
74L538 .49 74L5156 1.19 74LS290 .99 
74L540 .35 74L5157 .89 74LS293 .99 74LS42 .89 74LS1S8 .99 74L5298 1.25 
74LS47 .89 74L5160 1.15 74LSl52 1.29 
74LS48 1.15 74LSI61 1.15 74LS35J 1.29 
74LS49 1.15 74L5162 l .lS 74LS365 .75 
74L551 .29 74L5163 1.15 74LS366 .75 
74LSS4 .29 74LS164 1.25 74LS367 .75 
74L555 .29 74LS165 1.25 74LS368 .75 
74L573 .45 74LSI68 1.19 74LS313 1.95 
74LS74 .45 74L5169 1.19 74LS374 1.95 
74LS75 .59 74LS170 2.49 74LS375 .89 
74LS76 .45 74LS17l 1.39 74LS386 .69 
74L578 .49 74LS174 .99 74LSJ93 2.49 
74 LS83 .89 74LS175 .99 74LSJ99 2.49 
74L585 1.25 74LS181 2.95 74LS670 2.49 
74LS86 .45 74LSI90 1.25 81LS95 1.95 
74L�90 .59 74LS191 1.25 81 LS97 1.95 

74500 .so 74S 74S244 3.25 
74502 .so 74S251 1.45 
74503 .so 74SI33 .55 745253 1.45 
74504 .55 745134 .69 745257 1.35 
74505 .55 745135 1.19 745258 1.35 
74508 .so 74S136 1.75 7452GO .79 
74509 .so 74Sll8 1.35 745280 2.95 
74S10 .so 745139 1.35 74S287 • 4.95 
74Sll .so 74S140 1.15 74S288"' 4.95 
74515 .so 74SI51 1.35 74S373 3.49 
74520 .so 74S153 1.35 745374 3.49 
74522 .so 74S157 1.35 74Sl87"' 5.95 
74S30 .so 74S158 1.35 745471"' 19.95 
74S32 .55 74Sl74 1.59 745472• 19.95 
74540 .55 74Sl75 1.59 745473 • 19.95 
74551 .so 745188 4.95 745474 "' 21.95 
74564 .so 745194 1.95 74S475* 21.95 
74565 .so 745195 1.95 745570• 7.95 
74574 .79 74S196 3.95 745571• 7.95 
74586 .79 745240 2.95 74S572* 19.95 
74Sll2 .79 745241 2.95 74S51l* 19.95 
74Sll3 .79 745242 3.25 74S940 3.15 
745114 .79 74S243 3.25 74S941 3.15 

"' L IM ITED AVAILABILITY ON THESE PROMS 

CA3013H 2.15 
CA-Ll N EAR 

CA3089N 3.75 
CA3023H 3.25 CAJ096N 3.95 
CA3039H 1.35 CAllJOH 1.39 
C.AJ046N 1.313 CAJOBIN 2.00 CA3140H 1.25 
CA3059N 3.25 CA3082N 2.00 CA3160H 1.25 
CA3060N 3.25 CAJOBJN 1.60 CA3401N .59 
CAJOBOH 1.25 CA3086N .85 CA3600N 3.SO 

CD4000 .39 CD4082 .39 
CD4001 .39 CD-CMOS C04093 .99 
CD4002 .39 CD4098 2.49 
CD4006 1.19 CD4506 .75 
CD4007 .25 CD404l 1.49 C04507 .99 
CD4009 .49 CD4042 .99 CD4508 3.95 
CD4010 .49 CD4043 .89 CD4SIO 1.39 
CD4011 .39 CD4044 .89 CD4511 1.29 
CD4012 .25 CD4046 1.79 C D4514 3.95 
CD4013 .49 C 04047 2.SO CD4515 2.95 
CD4014 1.39 CD4048 1.35 CD4516 1.49 
CD4015 1.19 CD4049 .49 C04518 1.79 
CD4016 .59 CD40SO .69 C04519 ·" 
CD4017 1.19 CD4051 1.19 CD4520 1.29 
CD4018 .99 CD4052 1.19 CD4526 1.79 
CD4019 .49 CD4053 1.19 C04528 1.79 
CD4020 1.19 CD4056 2.95 CD4529 1.95 
CD4021 1.39 CD4059 9.95 CD4&43 2.79 
CD4022 1.19 C D4060 1.49 CD4562 11.95 
CD402l .29 CD4066 .79 CD4566 2.79 
CD4024 .79 CD4068 .39 CD4S83 2.49 
CD4025 .23 CD4069 .45 CD472J 1.95 
CD4026 2.95 C04070 .ss C04724 1.95 
C04027 .69 CD407l .49 MC14409 14.95 
CD4028 .89 CD4072 .49 MC14410 14.95 
CD4029 1.49 CD4073 .39 MC144ll 14.95 
CD4030 .49 CD4075 .39 MCI4412 11.95 
CD403S .99 CD4076 1.39 MCI4419 4.95 
CD4040 1.49 CD4081 .39 MC14433 l3.95 
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---- DISCRETE LEOS 
XC556R .200" red 5/Sl 
XC5S6G .200" green 4/Sl 
XC556Y .200" yellow 4/$1 
XC556C .200" clear 4/Sl 
XC22R .200" red 5/$1 
XC22G .200" green 4/Sl 
XC22Y .200" yellow 4/Sl 
MVIOB .170" red 4/SI 

MV50 .085" red 6/SI 
XC209R .125" red 5/SI 
XC209G .125" green 4/S1 
XC209Y .125" yellow 4/$1 
XC526R .185" red 5/Sl 
XC526G .185" green 4/Sl 
XC526Y .185" yellow 4/S1 
XC526C .185" clear 4/Sl 

DL-3130 

• 
XClllR .190" red 5/$1 
XC111G .190" green 4/SI 
XClllY : 190" yellow 4/il 
XClllC .190" clear 4/Sl 

�'D, METAL. MTG, HgW, Z·l" I..CAOS. 
RL-2 • •  $.39 ea.or3/S1.00 

C.A. - Common Anode DISPLAY LEOS c.c. - Common Cothodo 

Type Polarity Ht Price Type Polarity Ht Price 
MAN 1 C.A.-red .270 2.95 DLG507 C. A.-green .500 1.25 
MAN 2 5x7 O.M.-rcd .300 4.95 DL104 C.C.-red .300 1.25 
MAN 3 C.C.-red .125 .25 DL707 C. A.-red .300 1.25 
MAN 52 C. A.-green .300 1.25 DL728 C. C.-red .500 1.49 
MAN 54 C.C.-green .300 1.25 OU41 C. A.-red .600 1.25 
MAN 71 C. A.-red .300 .75 DL746 C. A.-red ± I .630 1.49 
MAN 72 C.A.-red .300 .75 OL747 C.A.-red .600 1.49 
MAN 74 c.c.-red .300 1.25 DL150 c. c.-red .600 1.49 
MAN 82 C.A.-yellow .300 .49 DL0847 C. A.-orange .800 1.49 
MAN 84 C.C.-yellow .300 .99 DLOSSO C. C.-orange .800 1.49 
MAN 3620 C.A.-orange .300 .49 OLJJB C.C.-red .110 .35 
MAN 3630 C.A.-orange i 1 .300 .99 FND3� C.C. !: 1 .357 .99 
MAN 36of0 C.C.-orange .300 .99 FND359 C.C. .357 .75 
MAN 4610 C. A.-orange .400 .99 F ND503 C.C. (FNDSOO) .500 .99 
MAN 6610 C.A.-orange-00 .560 .99 FN 0507 C.A. (FNOSlO) .500 .99 
MAN 6630 C.A.-orange !: 1 .560 .99 HDSP·3401 C. A.-red .800 1.50 
MAN 6640 C.C.-orange-00 .560 .99 HDSP-31103 C.C.-red .800 1.50 
MAN 6650 C.C.-orange ± 1 .560 .99 5082-7751 C.A., R.H.D.-red .430 1.25 
MAN 6660 C. A.-orange .560 .99 5082·7760 C.C. , R.H.O.-red .430 1.75 
MAN 6710 C.A.-red-0 0  .560 .99 5082·7300 4x7 sgt, dig. RHO .600 22.00 
MAN 6750 C.C.-red i I .560 .99 5082·7302 4x7 sgl. dig. LHO .600 22.00 
MAN 6780 C.C.-red .560 .99 5082·7304 Overnge. Cholr. (±l) .600 19.95 
DL0304 C. C.-orange .300 1.25 4N28 Photo XslstorOpto-lsol. .99 
DL0307 C. A.-orange .300 1.25 LIT·l Photo Xslstor Opto·lsot. .69 
DLGSOO C.C.--green .500 1.25 MOC3010 Optically lsoi.Trlac Driver 1.25 

- LOW P R O F I L E  • SOLDERTA I L  
(TI N )  SOCKETS STANDARD (TI N)  1·24 25·49 50·100 

1-24 25·49 51).100 
8 pin LP .17 .16 .IS 14 pin ST .27 .25 .24 14 pin LP .20 .19 .18 16 Pin ST .30 .27 .25 16 p i n  LP .22 .21 .20 18 pin ST .35 .32 .313 18 p i n  LP - .29 .28 .27 24 pin ST .49 .45 .42 20 p i n  LP .34 .32 .30 28 pin 5T .99 .90 .81 22 pin LP .37 .36 .35 36 pin ST 1.39 1.26 l.l5 24 pin LP .38 .37 .36 40 pln ST 1.59 1.45 1.30 28 p i n  LP .45 .44 .43 

36 pin LP .60 .59 .sa I' W I R E  WRAP SOCKETS 40 p i n  LP .63 .62 .61 
(GOLD) LEVEL #3 • SO LDERTA I L  (GOLD) 1-24 25·49 50-100 

STAN DARD 8 pln WW .59 .54 .49 
IO p l n  WW .69 .63 .sa 

1-24 25�9 51).100 14 pin ww .79 .73 .67 
8 p i n  SG .39 .35 .31 16 pln WW .as .77 .70 

14 pin SG .49 .45 .41 18 Pin WW .99 .90 .81 
16 pin SG .54 .49 .44 2 0 p i n  ww 1.19 1.08 .99 
18 pin SG .59 .53 .48 22 P i n WW 1.49 1.35 1.23 
24 pin SG .79 .75 .69 24 pln WW 1.39 1.26 1.14 
28 Pin SG 1.10 1.00 .90 28 pln WW 1.69 1.53 1.38 
36 pin SG 1.65 1.40 1.26 36 p l n WW 2.19 1.99 1.79 
40 pin SG 1.75 1.59 1.45 40 p l n  WW 2.29 2.09 1.89 

1 /4 WATT RESISTOR ASSORTMENTS - 5% 
10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 

$ 1 .95 ASST. 1 Sea. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm SO pes. 
68 Ohm 82 Ohm 100 Ohm 120 Ohm ISO Ohm 

$1 .95 ASST. 2 Sea. 180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm SOpcs. 
470 Ohm 560 Ohm 680 Ohm 820 Ohm IK 

$1 .95 ASST. 3 Sea. 1.2K 1.5K l.8K 2.2K 2.7K SOpcs. 
3.3K 3.9K 4.7K 5.6K 6.8K 

$ 1 .95 ASST. 4 Sea. 8.2K IOK 12K ISK ISK SOpcs. 
22K 27K 33K 39K 47K 

$1 . 95 ASST. S Sea. S6K 68K 82K lOOK 120K SO pes. 
!SDK 180K 220K 270K 330K 

$ 1 .95 ASST. 6 Sea. 390K 470K S60K 680K 820K SO pes. 
IM 1.2M 1.5M l.SM 2.2M 

$1 .95 ASST. 7 Sea. 2.7M 3.3M 3.9M 4.7M 5.6M SOpcs. 

D�D!L 
Part No. Function Price 
7045 1 P t  CMOS Precision Timer 14.95 
7045EV/Kit"' Stopwatch ChiP, XTL 22.95 
7106CPL 311: Digit A/D (LCD Drive) 16.95 
7106EV/Kit"' I C ,  Circuit Board, Display 34.95 
7107CPL l'll Digit A/D (LED Drive) 15.95 
7107EV/Kit• I C ,  Circuit Board, Display 28.95 
7116CPL l'll Digit A/0 LCD D is. HLD. 18.95 
7117CPL lilt Digit A/0 LED Dis. HLD. 17.95 
7201 1 D R  L o w  Battery Volt Ind icator 2.25 
72Ul1PG CMOS LED Stopwatch/Timer 12.95 
720SEV/Kit* Stopwatch Chip, XTL 19.95 
7206CJPE Tone Generator 5.15 
721liCEV/Kit"' Tone Generator Chip, X T L  9.95 
7207A IPD Oscillator Controller 6.50 
7207AEV/Kit* Freq. Counter Chip, X T L  11.10 
7208 1 P I  Seven Decade Counter 17.95 
72091PA Clock Generator 3.95 
721S IPG 4 Func. CMOS Stopwatch CKT 13.95 
7215EV/Kit"' 4 Func. Stopwatch Chip, XTL 19.95 
7216AIJI 8-Diglt Unlv. Counter C.A. 32.00 
7216C I J I  8·Diglt F r e q .  Counter C.A. 26.95 
7216 0 1 P I  S·Oiglt Freq. Counter C.C. 21.95 
72111JI 4·01glt LEO Up/Down Counter 12.95 
7218C IJI B·Diglt Unlv. L E D  Drive 10.95 
7224 1PL LCD 4Va Digit Up Counter D R I  11.2S 
7226A I J L  8-Diglt Unlv. Counter 31.95 
7226AEV/Kit• 5 Function Counter Chip, XTL 74.95 
7240 1JE CMOS Bin Prog. Timer/Counter 4.95 
72421JA CMOS Olvlde·bY·2S6 RC Timer 2.05 
7250 1 J E  CMOS B C D  Prog. Timer/Counter 6.00 
726QIJE CMOS B C D  Prog. Timer/Counter 5.25 
75SSIPA CMOS 555 Timer (8 pin) 1.45 
75561PD CMOS 556 Timer (14 pin) 2.20 
7611BCPA CMOS Op Amp Comparator 5MV 2.25 
7612BCPA CMOS O p  AmP Ext. Cmvr. 5MV 2.95 
7621BCPA CMOS Dual Op Amp Camp. 5MV 3.95 
7631CCPE CMOS Trl O p  Amp Camp. lOMV 5.35 
7641CCPO CMOS Quad Qp Amp Camp. 10MV 7.50 
7642CCPD CMOS Quad O p  Amp Camp. 10MV 7.50 
7660CPA Voltage Converter 2.95 
8069CCQ SQppm Band-GAP Volt Ref. Diode 2.50 
8211CPA Volt Ref/Indicator 2.50 
8212CPA Volt Ref/Ind icator 2.50 

* INTERSIL'S EVALUATION KITS 
74COO 
74C02 
74C04 
74C08 
74CIO 
74Cl4 
74C20 
74CJO 
74C42 
74C48 
74C73 
74C74 
74CS.S 
74C86 
74C89 
74C90 
74C93 
74C95 

LH0002CN 
LM10CLH 
LMllCLH 
LH007Q.OH 
TL071 CP 
TL072CP 
TL074CN 
LH0082CD 
TL082CP 
TL084CN 

:ll 74c �:gm 
.39 74C240 
.39 74CUl6 .15 74C244 
.39 74CI07 1.89 74C373 
.75 74Cl51 2.95 74C374 
.39 74C154 3.95 74C9Ql 
.39 74Cl57 2.25 74C903 

1.39 74Cl60 1.69 74C9ll 
1.95 74Cl61 1.60 74C912 

.79 74Cl62 1.49 74C915 
.79 74Cl63 1.69 74C917 

1.95 74C164 1.59 74C922 
.99 74Cl13 1.39 74C923 

6.95 74CI74 1.39 74C925 
1.29 74C17S 1.39 74C926 
1.29 74Cl92 1.69 80C9$ 
1.59 74CJ93 1.69 80C97 

6.85 
L I N EAR 

NE570N 
4.SO LM702H 
4.15 LM7QJCN 
6.05 LM340T·S 1.25 LM709N 

.19 LM340T-12 1.25 LM710N 
1.39 LM340T·15 1.25 LM711N 
2.49 LM341P·5 .75 LM72JN 

35.80 LM341P·l2 .75 LM733N 
l.l9 LM34JP·l5 .75 LM739N 
2.19 LM342P·S .69 LM741CN 

1.59 
1.95 
2.25 
2.25 
2.49 
2.59 

�9 
1.15 10.95 

10.95 
1.69 

10.95 
5.49 
5.75 
7.SO 
7.50 

.79 

.79 

4.95 
.19 
.89 
.29 
.79 
.79 
.69 

1.00 
1.19 

.35 
LH0094CD 36.80 LM342P·l2 .69 M C1141SCG 3.00 
LM300H .99 LM342P·l5 .69 LM747N .19 
LMJOICN .35 LM348N 1.25 LM748N .59 
LM302H 1.95 LMJSOK 5.75 LM10i4N 2.75 
LM304H 1.95 LF351N .60 LM1310N 1.95 
LM30SH .99 LF353N 1.00 LM1458CN .59 
LM307CN .45 LFJSSN 1.10 LM148BN 1.25 
LMJOBCN 1.00 LFlS6N 1.10 LM1489N 1.25 
LMJO'JH 1.95 LM3SBN l.O'J LM1496N 1.95 
LMJO'JK 1.25 LMJS9N 1.79 LM1556V 1.75 
LM310CN 1.75 LM370N 4.49 LM1800N 2.95 
LM311H .90 LM373N 3.25 LM18nN-9 3.25 
LM312H 2.49 LM377N 2.95 LM1889N 3.20 
LM317MP l.lS LM380N 1.25 LM1896N 1.75 
LM317T 1.75 LM381N 1.95 LM2002T 1.49 
LM317K 3.95 LMJ82N 1.79 LM2877P 2.05 
LM318CN 1.95 LM384N 1.95 LM2878P 2.25 
LM319N 1.95 LM386N-3 1.29 LM2896P-l 2.25 
LM320K·5 1.35 LM387N 1.45 LM3189N 2.95 
LM320K-12 1.35 LMJ89N 1.35 LM3900N .69 
LM320K·15 1.35 LM392N .69 LM3905CN 1.25 
LM320T-5 1.25 LF398N 4.00 LM3909N 1.15 
LM320T·l2 1.25 LM399H 5.00 LM3914N 3.95 
LM320T·l5 1.25 TL494CN 4.49 LM3915N 3.95 
LM323K·5 5.95 TL496CP 1.75 LM3916N 3.95 
LM324N .99 NE510A 6.00 RC4136N 1.25 
LM329DZ .65 NE529A 4.95 RC41SlNB 3.95 
LM331N 3.95 NE531H 3.95 RC4194TK 5.95 
LMll4Z 1.30 NE536H 6.00 RC4195TK 5.49 
LM33SZ 1.40 NES40H 6.00 KB4428 4.25 
LM336Z 1.75 N ES44N 4.95 KB4429 5.95 
LM337T 1.95 NE5SOA 1.313 LM4500A 3.25 
LM337MP 1.15 NE555V .39 ICL80J8B 4.95 
LMJJBK 6.95 LM556N .99 LM1308QN 1.29 
LM339N .99 NE564N 3.95 LM13600N 1.49 
LM340K-5 1 .35 LM565N 1.25 75138N 1.95 LM340K·l2 1.35 LMS66CN 1.95 754SON .89 
LM340K-15 1.35 LMS67V . },25 75451CN .39 

CAPACITOR CORNER 
5 0  VOLT CERAMIC DISC CAPACITORS 

Value 1-9 10-99 100+ I Value 1-9 10·99 100+ 
10 p f  .08 . 06  .05 .OOI,1..1F .08 . 06  .OS �� �! :gt :� :� :�'rJ#F :8: :g: :g; �gg �� :� :� :� :g!}�� :g§ :�� :: 

470 pf .08 .06 .05 .lJ.JF .IS .12 .10 
100 VOLT MYLAR FILM CAPACITORS 

.OOlmf .12 .10 .07 1 .022mf .13 .11 .08 

.0022mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .lmf .27 .23 .17 
,Olmf .12 .10 .07 .22mf .33 .27 .22 
+20% DIPPED TANTALUMS (Solid) CAPACITORS 

.I/35V .39 .34 .29 1 1.5/lSV .41 .37 .29 J���� :� :� :� �:��� :� ::� :� 

.33/lSV .39 .34 .29 4.7/25V .63 .56 .45 
,47/35V .39 .34 .29 6.8/2SV .79 .69 .55 
.68/JSV .39 .34 .29 15,12SV 1.39 1.25 .95 
l.0/35V .39 .34 .29 22/6V :n .69 .55 

I-S.:.1;:0:.:.0;:0.:.M,:in.:..�Q-,d-:-e-,--"'u"'".7s.:.:F�u:.:n:.:ds:_O�n.:.ly:.;,;.;.:.;_;_:;:.:.:;,_�S.:.pe:.,:c:.,:S_;h�ee..;,ts.;,--2-5;_;..;_;_;,.;;_:.:,;� MIN I .  �� �� ��a�M ELECTRO L YT��d7a���:�TORS 
Calif. Residents Add 6% Sales Tax Send 41d Postage for your i�6�g� :t� J: :�� ::���� J� :U :\� 

ASST. B R  Includes Resistor Assts. 1 -7 (350 pes. ) $1 0.95 ea. 

Postage-Add S%plusS1 Insurance FREE 1981 JAMECO CATALOG 3.3/SOV .11 .IS .11 l.O/l6V .15 .13 .12. 

1����1!!!!!1111�11111!� 4.7/25V .18 .15 .11 l.0{2SV .16 .14 . 13 J P H O N E  10!2SV .18 .IS .ll 1.0/SOV .17 .15 .14 
10/SOV .19 .16 .12 4.7/l6V .JS .13 .12 ameco O R D E R S  22/25V .19 .16 .12 :l. ltZf.V .}G. •. :J� .JJ. 

W E LCOME ���g� :� :� ::� 1oJWJ :�� ji ::� (415 )  592-8097 ��J�v :ra :� :� :g�5� :i� ::; :t� 
100/SOV .41 .37 .34 47/SfJV .25 .21 .19 MAIL ORDER ELECTRONICS - WORLD WIDE 

1 355 SHOR EWAY ROAD, BELMONT, CA 94002 
3/81 P R I CES SUBJECT TO CHANGE 

220/2SV .39 .34 .33 l00/16V . 2 1  . 1 7  .14 
220/SOV .49 .45 .41 100/2SV .25 .23 .21 
470!25V .54 .49 .45 100/SOV .37 .34 .31 
1000/l6V .79 .69 .61 220/l6V .25 .21 .19 
2200/l6V .89 .79 .69 470/25V .35 .31 .27 

C i rcle 3 1 4  on inquiry card. 



12VDC 
AUTOMOTIVE/ 
INSTRUMENT 

CLOCK 
APPLICATIONS: 
• ln·dash autoclocks 
• Aftor·market auto/ 

RV clocks 
• Aircraft· marine elks. 
• 1 2VDC opor. lnstru, 
• Portable/battery 

powered instrumnts. 
Features: Bright 0.3" green display. Internal crystal time· 
base. :t. 0.5 sec./day accur. Auto. display brightness control 
logic. Display color filterable to blue, blue·green, green & 
yellow. Complete-just add switches and lens. 
MA 1 003 Module . . . . . . . . . . . . .  $ 1 6 .95 

MA 1023 .7" Low Cost Digital LEO Clock Module 8.95 
MA 1 026 .7" Dig. LED Alarm Clock/Thermometer 18.95 
MA5036 .3" Low Cost Digital LED Clock/Timer 6.95 
MA1002 .5"LED Display Dig. Clock & Xformer 9.95 

'l'il National Semiconductor 

M I C RO PROCESSOR COM PON ENTS 
-S080A/8080A SUPPORT DEVICES 
INS&080A 
01>8212 8·811 Input/Output 
OPS214 Priority lnteuuot Control 
DPB216 B1·Direcuonal Bus Driver 
DP8224 Clock Generator/Driver 
ooam Bus Drlvar 
0"'"' System Controller/Bus Driver 
DP82l8 System Controller 

1/0 E><oander for•B Serles 
INS8Z.O Asynchronous Comm. Element 
0""' Prog. Comm. 1/0 (USART) 
008253 Prog. lntervai Timer 
OP8255 Prog, Perlpheral i/0 /PPI) 
008257 Prog, OMA Control 
008259 Prog. Interrupt Control 
008275 Prog, CRT Controller 
008279 Prog. Keyboard/Oispt�y Interlace 
oe""' Octal Bus Receiver 
OPS30l System Timing Element 
0'"" 8·811 BI·OI•ectlonal Receiver 01>8307 8·811 BI·Direcllonal Receiver 
OP8l0a 8·811 BI·Oirectlonal Receiver 

--6800/6800 SUPPORT DEVICES 
MC6600 
MC61102CP MPU with Clock a no RAM 
MC61l0API 12b8 Static RAM 
MC6821 �rlpneral Inter. AdaPt (MC6a20l 
MCU:?S Priority Interrupt Controller 

··� 
'·" 
>.� 
3.49 
J.� "' 
··� 
>.� 
··� 
16.9!1 
'·� 
IV» 
··� 
19.95 
14,95 
49.95 
19.95 
··� 
6.95 
J.� 
J.� 
J.� 

DATA ACQUISITION (CONTINUED)--
ADCM09CCN I·Bit A/D Convef!�r {8·Ch. Multi.) 
ADCil8liCCN !·Bit A/D Conveller 06·Ch. Multi.} lG.� 
DACIOOOLCN 10.611 0/AConv. Micro. Comp, {0.(6%) 13.� 
DACllllaLCN l0·61tD/A Conv. Micro. Comp. {O.?Ot) !.95 
OACI020L.CN IO·Bit D/A Converter (O.O!i% Lin.) 8.49 
DACIO?:!LCN l0.61t D/A Converter (0.20'4 Lin.) �.95 
DACimLCN 12·61tD/A Converter to.�• Lin.) 9.9!1 
COI.OSIN B·Channel MultiPlexer 1.19 
AV·S·IOll lOK BAUD UART 5.� 

JS-5K 

f------RAM'S -----:--1 
::�� Jl)24xl Dynamic 

1
:� JS·5K 

2101 {81011 25b4 Stallc 3.� JS-100K 
�:�2 ::� JVC-40 

��- �VC-40 
5K Linear Taper Pots . .  $5.25 
100K Linear Taper Pots . .  , , . . $4.95 
40K (2) Video Controller in case . . .  $5.95 

2111 (8lll} 3.95 
2lL2 
2114 
21l4L 

�><4 Statlc MOS 
1Q2.1x4 Statlc 450ns AC and DC Wall Transformers 
1024x� Statlc 450ns Low Power 

2114·3 I024><4 Statlc DOns 7.49 
2114L·l 1024><� StatiC DOns Low Power 7.% 
2117 16,l84xlDynamlc550ns {housemarkeO) 4.95 
4116 {UPD416) 16K Dynamic 2SOns 4.9� 
MMlLHJ 40'36><1 Fas\ 7Qons 19.� 
5101 7.'i5 
MM52'fil IQ2.1x1 Dynamic Fully Oeeodeo .99 

ldul lar uu with clock\, 
��"'"'· power suppliu or 
1nv olhtr WPt of AC or 
DC appficuian. 

MM5262 2Kxl Dynamic .?5 Part No. Input Output Price 

RAM SALE MC6&30L8 !02b8·Bli ROM {MC6aAJ().Il 
MC68!>0 Asynchronous Comm. A04PII!r 

., ��= ��'::."�;,�;.;-�·�,;>��· .,., .. 

� MC61l62 2.1001>PS MoOulator 

������:1161 ;:"ciy��������ns IUPo.4l6J ::: .;:A.o;C"-;'225;:';0;--;1-:;17'!;VC';'/!;:6"0;-;H::-, ---;1c;;2c;V�AO';C'"2"'5�0C::m:-;A,-------";_$::;3.'.';9;=5 
MM�298J·lA 8KOyn.200ni(lower lll oiMM5290Jl US AC 500 1 17V/60Hz 12 VAC 500mA $4.95 �:�����·�7 !�"��

t
��;i, 16·pln 1::£ �e��gg � g���g�� 1

� ��g �;�r:A ;�:�� 
t-T

M
_s_ ... _' __ PROMS/EPROMS---__:::::�..;O;;C::.....;9;,:0:;;0

-:�12:0::V�/6:0:H:.:':=:-::::
9::::V;:D::C-::5::0::0m:::A-_;S:;3:;;.9:::5=, f:1jl' MC6&!0A Quao J.State Bus. Trans. {MC8T?fil 

--MICROPROCESSOR CHIPS 2K uv Erasaole PROM s.� C O N N ECTORS MM5290N-4 (MK41 16/UPD4161 • •  $4.95 each ������� �=� :��=���:!���: :::: ��sms �;/:p�
0
o
M
M <·sv, ·�v. ,12v1 ,::: 16K DYNAMIC RAM (250NS)  COPJ802 CPU 19.95 27161ntei{25151TI 16K EPROM (Single �5Vl 17.95 (8 EACH $39.95) (100 EACH $450.00/lot) tf.� MPU 27J21ntei{:1Sl2)TI 32K EPROM 49.95 

MM5290J-2 (MK4116/UPD416) • •  $6.95 each �c
M
S:�

ADC 
���

-
���\��

l
�
c
��

o
;;l::r;;::,·;�::�

) :�:: �: �a
E:R

Rg: 14SOns} {Single +SVl 
,::: 

16K DYNAMIC RAM ( 1 50NS) IN580lSN-G MPU-8·Blt (6MHzl 16.95 8252l(74Sl88l J2l<8 PROM (Open Collector) 4.95 
(8 EACH $49.95) (1 00 EACH $550.00/lot) INS80)9N-(; CPU-Sgi.ChiP8·elt (I<'Sbytci RAMl !9.95 825!15 4096 Bipolar PROM 19.95 

MM5298J-3A • • • • • • • • • • • • •  $3.25 each :��:;��-(; ��� 8
6
��:

s 
R
R
::

) ;::� ��:�(745nB) :��!�·�tate Blpol�r PROM 
�::� g���� 

?aK 
E�"c�����9�t� 6������;5��o�%�f90J ) 200NS 

=.:
N 

g:�
-
�:�:

l

s

t

lc Micro Interpreter �:E �-
�
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,
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.
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N
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__ 

c_"'_"_ct���n·e� .. -0-.-,u-,-.. -c-.. -.,-,:,-:.� �
U
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G
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8
�
8
�
/
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U

E
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D·Subminiature Plug , , , . . . .  $2.95 
D·Subminiature Socket , . . . .  $3.50 

MM21 1 4-3 • • • • • • • • • • • • • • •  $5.95 each -� ��:::�::� �=�:;::�:
{Lower C;osa} 

,., 4K STAT IC RAM (300NS) ----SHIFT REGISTERS----------1 2(1.;8·8it Reao Only Men,ory 1.95 UG89/U 

Cover for DB25P/S • . .  , . , , • $1.75 
P.C. Edge (22/44 Pin) . . . . .  , $2.95 
BNC Plug . • • . .  $1.79 
BNC Jack . . . . .  $3.79 

(8 EACH $43.95 )  (1 00 EACH $450.00/lot) MM!IOOH Dual 25-Bit Oyn1mlc .50 UG175/U 
MM21 1 4L-3 • • • • • • • • • • • • • •  $6.25 each �:;:� g�:: :_a������:���

c 
:: 

IJ.So ����: UHF Adapter . . . . . . .  S .49 
UHF Panel Recp. . $1.29 

4K STATIC RAM (LOW POWER  300NS) MMS1CH 
:.����a;�:��c

umulitor 
1.95 IJ.so PL259 I--IB_E_A_C_H_S_4_4_·9_5_1_1_10_0_E_A_c_H_S4_7_5_·0_0_1l_o_t> ____ � ����· 1024·81t DynamictAccumul•tor L'i5 M ICROPROCESSOR MANUALS-- UG260/U 

UHF Adapter • • • • . . . . . . .  $1 .60 
UHF Plug . . . . . . .  $1.60 

• Erases 2708, 2716, 1702A, 52030, 52040, etc, 
• Erases up to 4 chips within 20 minutes. 
• Maintains constant exposure distance of one inch. 
• Special conductive foam liner eliminates static build·up. 
• Built·in safety lock to prevent UV exposure. 
• Compact - only 7·5/8" x 2·7/8" x 2" 
• Complete with holding tray for 4 chips. 

UVS-11E 0 0  0 0  0 0  0 0  0 0  0 0  $79.95 
Jumbo 6 -Digit Clock Kit 
• Four .630"ht. and two .300"ht. 
common anode displays 

• Uses MM5314 clock chip 
• Switches for hours, minutes and hold functions 
• Hours easily viewable to 30 feet 
• Simulated walnut case 
• 1 1 5VAC operation 
• 12 or 24 hour operation 
• Includes all components, case and wall transformer 
• Size: 6%" x 3·1/8" x H'a" 
JE747 . . . . . . . . . . . . . .  $29 .95 

6-Digit Clock Kit 
•Bright .300 ht. comm. cath· 
ode display 

•Uses MM5314 clock chip 
•Switches for hours, minutes 
and hold modes 

• Hrs. easily viewable to 20 ft. 
•Simulated walnut case 
• 1 1 5  VAC operation 
• 12 or 24 hr. operation 
• Incl. all components, case & 
wall transformer 

• Size: 6:Y.:' X 3·1/8" X 1 Y.," 

J E 701 . . . . . . . . . . . . . . . .  $19.95 

Regulated Power Supply 
Uses LM309K. Heat sink . 
provided. PC board con· . ..::!< 
struction. Provides a solid ·-
1 amp @ 5 volts. Can supply up 
to !:. 5V, ± 9V and ± 1 2V with 
JE205 Adapter. Includes compo· 
nents, hardware and instructions. 
Size: 3Y:r" x 5" x 2"H 

JE200 . . . . . . . .  $14.95 

ADAPTER BOA R D  
- Adapts to JE200-
±5V, ±9V and ± 1 2V 

DC/DC converter with +5V input. Toriodal hi· 
speed switching X FM R .  Short circuit protection. 
PC board construction. Piggy·back to JE 200 
board. Size: 3\c\'' x 2" x 9/16"H 

JE205 0 0  0 0  0 0  0 0  0 0  0 0  0 0 . $12.95 

Circle 314 on inquiry card. 

�tm·Bit Dynamic 
9:: �:��P1$')2 ;:: UG 1 094/U 

BNC Plug . $1 .79 
BNC Bulkhead Recp. . . $1.29 

2501V{l4�A) 1024·61t Oynam\c 
?518N He>< 32·81t Static 
25Z2V Dual ll2·61t Static 
"''" 
252SV 
2527V 
•�v 
,v 
2Sl2N 
Jl41PC 

Sl2·6it Dynamic 
1024·81t Dynamic 
Ouai 256·Bit Static 
Dual 250·81t Static 
Oual 2��8it Static 
Quao 80-Bit Static 
Fifo (Duai !IOl 

9.95 M·2650 5.00 J.� '·� t---- SPECIAL FUNCTION ----
2.� D50025CN 

.99 OS0026CN 
M� INSI171N·l 
2.!i� INS26SIN 
4.00 MMS8167N 
'·"' .. � 
··� 

Dual MOS Clock Driver {SMZJ 
Dual MOS Clock Oliver (SMZl 
Floppy Disc Controller 
Communication ChiP 

24.95 
19.% 
'·" Microprocessor Real Time Clock 

Microprocessor Comp�tll>le Clock 11.95 
Mlcrocontroller with 64·Diglt RAM 6.% 
ano Direct LED Drive 
Mlcrocontroller with 64·Diglt RAM 

TRS-80 
1 6K Conversion Kit 

Expand your 4K  TRS·80 System t o  16K. 
Kit comes complete with: 

*B ea. MM5290 (UP0416/4116) 16K Dyn. Rams ('"'NS) 
* Documentation for Conversion 
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nco e ey oar I t� D ESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

u 
I 

• 
���

h 
p
s
���ti� ����ifa 11b���� 

finish. 
• Sliding rear/bottom panel for 

service and component ac· 
cessibility. 

• Top / bottom panels.OBO thk 
alum. Alodine type 1 200 
finish (gold tint color) for 
best paint adhesion after 
modification. 

• Vented top and bottom 
panels for cooling efficiency. 

• 

���;�itced"�
r
�l����iorfs�

ovide� 

CONSTRUCTION' ----------------------------------------­
The "OTE" Blank Desk Top Electronic Enclosures are designed to blend and complement 
to day's modern computer equipment and can be used in both industrial and home. The 
end pieces are precision molded with an internal slot (all around) to accept both top and 
bottom panels. The panels are then fastened to ��� thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
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 profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 

Enclosure Panel 
Model No. Width PRICE 
DTE-8 8.00" $29.95 
DTE- 1 1  1 0.65" $32.95 
DTE-14 1 4.00" $34.95 

The JE610 ASC I I  Keyboard Kit can be intorfacod into 
most any computer system. The kit comos complete 
with an industrial grade keyboard switch assembly 
(62·1<eys), IC's, sockets, connector, electronic campo· 
nonts and a double·sided printed wiring board. The 
keyboard assembly requires +5V @ 1 50mA and -12V @l 10 mA for operation. Features: 60 keys generate tho 
1 26 characters, upper and lower C!'se ASCI I  set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps lock for upper-case-only alpha charac· 
tors. Util izes a 2376 (40·p in )  encoder read·only memory 
chip. Outputs d i rectly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16·pin dip or 
1 B·pin edge connector. Size: 3Yz"H x 14Y:r"W x 8'!1r."D 
J E 6 1 0/DTE·AK los olctu"" •ooool . . .  $ 1 24.95 

J E 6 1 0  Kit l2CKo
e�p

K
o0rre��:rfdn:;a�i't�· . .  $ 79.95 

K62 62·Key Keyboard (Keyboard only) . . . $ 34.95 

DTE-AK (case only - 3\�"Hxll"Wx8lf� " o )$ 49.95 

Tho JEGOO Encoder Keyboard Kit provides t\.'110 $€!par ate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for B·bit microprocessor 
or 8·bit memory circuits. Three additior!a l keys arc pro· 1 __ 

_!::;;::;;:::::;:.::.::;;::;;::;;:::;::;�_:====::::::====�===� vidcd for user operations with one having a bistable t output available. The outputs are latched and monitored 
$10.00 Min. Order - U.S. Funds Only Spec Sheets _ 25d with 9 LED readouts. Also included is a key entry strobe. 
Calif. Residents Add 6% Sales Tax Send 41d Postage for your �::.
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����=��� Postage-Add 5%plus$1 1nsurance FREE 1981 JAMECO CATALOG operation. Oebounce circuit provided for all 19 Keys. 
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J E LECTRON ICS 

P H O N E  
O R D E RS 

W E L COME (415 )  592-8097 
MAIL ORDER ELECTRONICS - WORLDWIDE 

1 355 SHOR EWAY ROAD, BELMONT, CA 94002 
P R I C ES SUBJECT TO CHANGE 

9 LED readouts to verify entries. Easy interfacing with 
standard 1 6·pin IC connector. Only +5VDC required 
for operotion. Size: 3Y:."H x 8%"W x 8'!1r."D 
J E600/DT E·HI< (os plctu"d obooo1 . . . .  $99.95 

J E6QQ Kit �ttaeci'a�
e
:�

d
��·n�s����

a
:�s'e) . .  $59.95 

K 1 9  19·Key Keyboard (Keyboard only) . . . . $ 1 4.95 

DT E-H K (case only - 3 11z''Hx811•"Wx8li•"D) $44.95 

BYTE February 1981 369 



7400 74LSOO 
SN 7400N • 9 5N7•li 23N 59 74LSOON 35 74LS164N 1 . 1 9 
SN7401 N  " SN74 125N 39 74LS01N 28 74L5165N 89 
SN7402N 22 SN7•1126N 74LS02N .28 74LS166N 2.48 
SN7403N .22 SN74126N 59 7·1l$03N 28 74L$168N • 89 
5N7404N 22 SN74132N 69 74LS04N 39 74LS169N ' 89 
SN7405N 23 SN74136N 95 74L5o5N 28 74LS170N 1 .99 
SN7406N 23 SN74139N 95 74LS08N 39 74L$173N .89 
SN7407N 23 SN74141N 69 7-ll509N 39 74L5174N 99 
5N7408N 26 SN74 1 42N 2 9 5  74LSION 28 74L$1 7 5N .99 
SN7409N 23 SN74 1 43N 2 9 5  74LS 1 1 N  39 74L$ 1 8 1 N  220 
SN74 10N 22 SN74 1 •14N 2 95 74LS12N 39 74LS190N " 5  
SN7·� 1 1 N 29 SN74145N 62 74LS13N 47 74LS 1 9 1 N  " 5  
SN7·112N 29 SN74147N • 95 74L$14N ' "  74LS192N .98 
SN74 1 3N 39 SN74 1 48N 020 74LS15N 39 74L$193N 98 
SN74 1 4 N  59 SN7·1 1 50N 99 74L$20N 26 74LS194N 1 . 1 5  
SN7416N 29 SN74 1 5 1 N  6 7  74L52 1 N  38 74LS195N .95 
SN7•117N 29 SN74 1 52N 67 74LS22N 38 74LS196N 89 
SN742QN 22 SN74153N .67 74L526N .39 74L5197N .89 
5N7421N 35 SN7<1154N ' ' 9 74LS27N .39 74L$221N 1 .49 Now! Special T.V. 
SN7422N 29 SN74155N 82 74LS28N 39 74LS240N 1 .95 Adapter lets you use 
SN7423N 29 SN74156N 89 74LSJON 26 74LS241N 1 .90 your existing T.V. set 
SN7<125N .29 SN74157N .69 74LS32N 39 74LS242N 1.95 as a computer display. $18900 05&5 O�gr-Secu::w $349 00 Integer ROM Caul 51 69 00 
SN7426N 29 SN7415BN 1 .65 74LS37N 79 74LS243N 1 .95 

18000 Apple Grapnrcs Tablet 6750(1 Proto Caro 2 1 95 
SN7427N 29 SN74 1 60N 95 74L$38N .39 74LS244N 1.95 

1 6 9 00 DC Hayes Mooern 11 34995 t.l & R Moculator 1991 
SN7<129N ;15 SN74161N 95 74LS40N 26 74LS245N 4.95 

269 00 O.!.k l! -.tCIJ\l!cte- & � 33 ��500 Sanyo Cassene 54 95 
SN7•tJON 23 SN74162N 89 74LS42N 79 74LS247N 1 .1 0  17995 Orsk II 45900 16!< Upgra!!e Kr! 5495 
SN7432N 29 SN7416JN 87 74LS47N 79 74LS248N 1.1 0  26995 Paocal Lang System 450 00 Oe sktC(I Plan 98 00 
SN7•l37N 29 SN741 64N 97 74LS48N 79 74LS249N 1.69 

25995 Parallel Pnnter Caro 16500 8" Floppy Cont10ller 350 00 
SN7438N 29 SN74165N 97 74LS51N 26 74LS251N 1 .79 24995 Comrrunrcahons Caul 18900 Heurrstrcs Speecmao 17900 
SN7439N 29 SN741 66N 020 74LS54N .35 74l$253N .98 164 95 Busrness Sot1ware Pkg 62500 Romplus + 16900 
SN7440N 24 SN74167N • 95 74LS55N 35 74LS257N .98 Di�i ��L�',l,�,l�.��]J,���r,s,,, 1 1 995 Corvus 10 Megabyte Onve Suoertalker 279 00 
SN744 1 N  79 SN7<1170N 1 .69 7<1LS73N " 74LS258N 98 

12500 462500 CaShrer 25000 
SN7442N 57 5N74172N 595 7aL574N .59 74LS259N 2.95 
5N74•13N 79 SN7417JN 79 74LS75N .68 74LS260N .69 �s \...0()0 Chooceoi Mooers -TMTECHJtOnasaJ�b<M: 
SN7•1•14N 79 SN74174N 89 7<1LS76N .•5 74LS26 1 N  2.49 �S ;"\ �a:r:;y7 rur(t�CJ�S. 29 r�nges.ptusOl5'!\> voc NEW APPLE PRODUCTS SN7445N .79 SN74175N .89 74LS78N .65 74LS266N 59 
SN7446N .79 SN74176N 85 74LS83AN .99 74LS273N 1.75 � T� T!C"'00 h " 0 0 5% V• "'"'cy'� ·  

me atxM iea1r.rn. but wrttlc:l.rr lnsta·Otrms'" • "APPLE FAN"- Cures thetmal pr�ms lrom Mrcrl11Y!!ed • DOS J.J UPQtU Klts 23% rrore s�enae � 15·sec!Of SN7447N 59 SN74177N .85 74L585N 1 . 1 9  74LS275N 4.40 � Cl)'ltr�'tyti.I'ICt� OI Ihe tO;v-np cuuentr�ooes 
SN7-148N 79 SN74179N \.80 74L$86N AS 74L5279N .59 •....,v macl'ires li:sr� spocillcany ror Awte . . . . . . . . S49.95 ltJII\11 . .  56500 

SN7450N .23 SN74180N .75 74LS90N .75 74L5283N 1 .1 0  f!iit.. TECH 300 Dig•lal Mul1•mutor . . . . sroo. e "BIT J" - Ne-w 8 Ci x 2 4 VrOeo Board fi)I'Apole. Comptetely • Mruntam Harl1ware MuSIC Soard. best ytl -
SN7•1 5 1 N  .23 5N74181N 1 .75 74LS92N .75 74L5290N 1 .29 

_ -· TEC H 3 1 0  D•ortal Mulluntllor . . . .  S\ 30. compatitje v.im Pascal . . . . . . . . . . . . . .. S32995 \6 ttw\ne!S . , $55000 �� VC·20 0 ''"" c"''"' c""· . . . .  soo. • "BAR WAND" Hev.1ett Pac)(ard HEDS-JOOO Bar Crxltl • Ccruroner \.1 ReVISioo M 20% ol'('l'an processu'l_l SN7453N .23 SN74 1 82N .75 74LS93N .75 74L5293N 1 .95 �, ge:�?� ����:a�:�Z'�?J;�.5.� : :  i��: rn1er1o.:OO to AI)Pe. . . . . .  S199.00 sr:;eed ll'lcreasea� supports s1ardard prin1ets. ReO.rte::t 5N7454N .23 SN74 1811N 1 .95 74LS95N 88 74L5295N 1 . 1 0  � RP·221 RP Probc . . . . . . . . . . . . . . .  $35
: 

• "SEC APPLE AI0" - 8 Channei AIO intcrtace ctJ'f(llelejy drsk hal'ldh11J. Aiilrtion.ll e.-rCf cteckrng 
SN7459N .20 SN74185N 1.95 74LS96N .98 74LS298N 1.29 asserrofOO ard tested . . . . . . . . . .  S99 50 l!llPWo'OO manual. VerOO lite expanciOO . $14500 
SN71160N .23 SN74186N 9.95 74LS107N 45 74L5324N 1 .75 � gt�234\';;o�����1sft���-Kii : : : �i� • "VISTA APPLE 80 TRACK DISK DRIVE" Ftoppy AIXI·oniCf • Pa�al Rc�iSIOO Kit AdOs exerutNe a� 
SN7<170N . 39 SN74188N 3.90 74LS109N " 74LS347N 1 .95 TL·242 Spare Test Luads . . . . . . .  S6 . AW[e 5'1o" 80 TPI . .  . . .  $459.00 charnrng capabilitres to Pasca! erMrormen1 . .  . S6500 
SN7472N .34 SN74190N 1 . 1 5  74LS 1 1 2N .. 74LS348N 1.95 • "APPLE FORTRAN'' . . . . . . . . . . . . . . . . . . . $175.00 • Mrun!ain Hardware Excansron cl'lassis. 8 rrore Siats 
SN7473N 36 SN74 1 9 1 N  1 . 1 5  74LS 1 1 3N ... 74LS352N 1.65 �f.�\-:, • "APPL.E CRYPTEXf' lcr data en::ryp1ron al'ld lcrAwle. Hardware e7 sd1Ware setoctabl!. 
SN7474N 36 SN74192N 85 74LS 1 1 4N .55 74LS353N f.65 SO:U!lly . .  $44900 II'CI!Jjes iXJWff SU�Y . . . • . . . . . • AvarL Soon 
SN7475N 38 SN74193N 85 74LS122N .55 74L5363N 1 .49 • "LYNX APPLE MODEM" new rro:lem IOIOUetl • Smart Term A� 80 x 24 V.deoCard . Avail Soon 
SN7•176N .36 SN74194N .85 74L5123N 1 . 1 9 74LS365N .99 access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S289.00 • Sjm\U X·IO . .  . . .  AvarL Soon 
5N7•179N 4.60 SN74195N .85 74LS124N 1.35 74l5366N .99 • "B2/A2" Graphics !nterlace Card by B.lse 2 . . . . .  St59 9S • A!:Oie Silentype. W�h Awe lnt� Interlace 
SN7480N .59 SN74196N 85 74LS125N .89 74l5367N .73 I!'" MUSIC MACHINE 9"' 

• 6" Orsk Orr.es lor A�e. Cmuater. 005. Two 6" c •• . . $54900 

SN7481N 1 . 1 0  SN74197N .85 74LS1 26N .89 74LS368N .7 3  dtM!s ca\:llre1 ard c.:tlle . . • . . . . .  . . . .  $145000 • NEW! Carlcrria C�t! S'(.:items APPLE Clock. 

5N7482N ' • o SN74196N 1.39 74LSI32N .79 74l5373N 2.75 WITH 9 VOICES! • "MICROMODEM" - DC. Haj6. $31995 0��- · . . . . . . . . . . . . . . . . . . $124 95 

• "OIGtSECTOR" Corr.\:rtS \Ideo il"(lUU IO H�Rts • NEW Z-80 �tr:-alll ltJ APPLE CPM 22 t. M BASIC $N7483N .55 SN74199N 1 .39 74L5136N .59 74LS374N 2.75 • NEW Uses .. tn! Siolltolll>eAnlSI Tttl'n:llogy • Ati)Jrts grap/lles . . . . • . • . • . • . • . • . . • . •  • .  534995 5.0 . . . . . . . . . . . . . . . . . . . . . . .  SJ2SOO 5N7485N .65 SN74221N 1.39 74LS138N .89 74L5375N .69 r:¥iy !Jie �t lor 9 Y�XtS • U�tn-ee AI'J·891D's to !"<d.Ce • VrsrCalcKeypads Nl.rf'Oeroc keyp.l([ -,llh sPaCe. ESC. • NEW! Citilorria MicsC�lUXIocts Kt�lor $N7486N 39 SN74251N 95 74l5139N .89 74l5377N 1 .95 rone -..octS • PiaY5 1'1'l151Coentfa'.Ed by llotAlfllo.W • Alf - arO -kty5 b VISICalc ctJr'l1l.]!ltlr�ty S\6900 APPLE . .  . .  . . . . . . . . .  S\75.00 
SN7<�89N 075 SN74273N 1.05 74l5145N 1.25 74l5385N 1.95 soltll-an!reGJ<ed • APPLE"' 11071'.00I!bie 
SN7490N 39 SN74279N .89 74L$148N 1.49 74L5386N .65 

ASSEMILIDUO TESUO . . . . . . . .  $1 29.95 NEW APPLE SOFTWARE SN7491N 65 SN74283N 2. 15 74LSI 5 1 N .79 74LS390N 1.95 
SN7492N .52 SN74284N 3.90 74l$1 53N .79 74LS393N 1.95 
SN7493N ·•9 SN74285N 3.90 74LS\54N 2.49 74LS395N 1.70 FLOPPY DISK I. C'llfRSTRIU-,_ ll lf!rSICJl o1 Star R:lrders lrcm 4. ·a.r. hmb" - Hr--Rts SII'!IJia!J:ln oi Westem GI.IRIQht 5N7494N .72 SN7<1290N 1 .25 74LSI55N 1.1 9 74LS399N 2.95 MPI 851·5'-'•".40 tracks . . . . . . . .  . • . • .  279.00 Atarr m drsk . . . 534.95 a�S\«<tShoo�I'CJ Same autnoras Nasu . . . S2995 
SN7495N .65 SN74298N .95 74L5156N 99 74LS424N 2.95 

Shugart SA400·5•·,· 35 I racks . •  . 295.00 2. RUSt•dlil•rbl .lulyiii- Hr--Res.T�nctUnes.etc. . .  510995 5."A,p!I TIJI'uMrhd ••. .  574 95 
5N7496N .72 SN74365N .68 7<1L5157N .99 74LS668N 1.75 Shugart 800/801 R 8" . . . . . . . . . . . . . . .  . 475.00 J "St• CI11u( - A� 1 1 11!r$10'1 a tr-e fUT'bi!I' Cileartac!e 6."N..-DOS T ... �r ,., ,  
SN7497N 3. 10 SN74366N .68 74L5158N .75 74LS670N 2.29 Sremens Shugart Compat ible Model garre. "Ga!aif . S29.95 7. UW! Aj)ple l·60 CP/M Sottware . . . . . .  CaH !01 Pnc:e 
5N74100N .99 SN74367N .79 74L5160N .98 8 1 L595N 1 .99 FDD· t 20·8D . . . . . . . . • . . . . . . .  429.00 
5N74107N .32 SN74368N 79 74LSI61N 1 . 1 5  81 L596N 1 .99 PERSCI Model 277 Dual . . . . . • . . .  . .  1 1 95.00 
SN7d109N .53 SN74390N • . 90 7<1L5162N .98 8 1 L597N 1 .99 WANGO/SIEMENS 5 \ '," Du�e . . . . •. 290.00 JI\.ATARI '  800 & 400 5N741 16N 1.95 SN74393N • . 90 74L$163N .98 8 1 LS98N 1 .99 MPI 852 5'•" Dual. . . . . . • . . . . . . . . . . . .  348.00 
SN74 1 2 1 N  .29 SN74490N • 90 WANGO/SIEMENS 282 Dual 5"•" . . .  395.00 

WANGOtSIEMENS 82 . . . .  . .  . . . .  290.00 " 
SN74122N .39 LI N EAR Personal Computer System CMOS C:SI:CONTINENTAL SPECIAL TIES f 

78H05 5.95 LM1414N 1 .90 Madel LM-3 40-channel logiC MonriDI' . . .  58500 ATARI 800 $825.00 
C04000 .35 CD4093 .99 78M06 1.49 LMt 456CN/N A9 

Modtl lM·l Logic MonrtOl . .  6000 
ATARI 400 $449.00 Mod!! LM·Z logiC MonrtOI'. . 14700 C0<�001 .35 CD4094 2.95 78M G. 1.49 MC1486N 1 .49 MAl·IOO 100 MHZ POI'table· f;eQ·�y Co..rnter CD4002 .35 C04098 2.49 LM105H .99 MC1489N 1.49 . . . . . .  14900 ATARI 800 Includes: Computer Console. BASIC Lang. Cartridge, Educatton 

CDII006 1.39 CD4099 2.25 LM108AH 2.95 L M 1 496N .89 Mdd LP·I Oigrlal logrc Probe 50.00 System MasterCar1ridge, BASIC Language Programming Manual. 800 Operator's 
CD4007 .29 MC1<1408 1 2.95 LMJOOH .79 LM1556N 1 .50 

Madtl lP-2 Economy Logrc Prooe. . . 2800 Manual w/Notebook, 16K RAM Module, Power Supply, TV Switch Box. 
CD4008 1.39 MC14409 1 2.95 LM301CN/H .35 L M 1 600N .79 
CD4009 A9 MC14410 1 2.95 LM304H .98 L M 1 820N .95 Model lP·J High Speed log1c Probe 77.00 ·�- Uoutita Srala• Cmaftl l'ntn>•l s� 3500 Modd LPK·I logrc ?robe Kt! . . . . . •  . 2195 ()sc [)lr.e 59900 us m�ury '"' 9as.c [lel:1:10lf 3500 C040 10 A9 MC14412 12.95 LM30511 .89 LM1850N .95 Modtl lTC· I . LTC·2 log1Cal AnalySIS Krts' . .  1101250 ··� '"00 U S Go-.triYI'e<'ll 3�00 B.t�< A��n 3100 
CO<IOt 1 .35 MC14415 8.95 LM306H 3.25 L M 1 889N 3.95 Progr;wnll«croer 6900 """""" "" 3100 lnk 61•nll ""rn•C•u•U" 
C0401 2 29 MC14419 4 95 LM307CN/H .29 LM21 1 1 N  1 .75 S.!laom - ROIII C.II'IIIIII 

"" 
WOJIIl H•SICr',. IWtSII:fnl 3�00 � ro B;.StC P!o;¥Tn"" ''" 

C0d0 13 A9 CD450 1 .39 LMJOBCN/H .98 LM2900N .99 t!U.IIII)'lS)"iltm M�sttr C¥1� &lsc SocllltXJ� 3500 BJ.SIC Gan-e P!rqolmS ••oo 
At.)I• BASIC 5500 Coun!.t4��g Procto.rn 3100 UII·D• III••IIl 

C040 1 4 1 .39 COI\502 ' 65 LM309K 1.49 LM2901N 2.50 -'5!-tl!(litl � "" Pr�ltiot Acc:c:unr.ro;� 3500 8� f!AM I.'.� IADI).If 1 1000 
CD•10 t 5 1 . 1 5  C04503 .69 LM310CN 1 .25 LM29 1 7 N  2.95 B.tst..ertr.:lll '700 "¥<• 3500 lf>�RAM M� I.I.!Wit moo 
CD4016 .59 C04505 8.95 LM3t t D/CN/H .98 CA30 1 J T  2.29 '" '700 GrtatCIUS<$1[,.,_0\111 3100 Dhtonu 
CD40 1 7  1 . 19 CD4506 .75 LM312H ' "  CA3018T 1.99 S<w !llea'..rur'" "" SuS11'11!S 5 Cil'I'WilihcaToos 3�00 BJar��o. o ,r.;.tTtes 

"""' '""""' "" Bas< �s)(IIC!bJ� 3�00 D•?.flltM¥\Jij!'l' '" 
CD4018 C04507 .95 LM317T 2.7 5  CA302 1 T  3.49 Suol:' lliiJ' .. "" [He<!rl't Wnl"'l 3500 Awor.ar, C•trllon 
CD4019 .49 CD4506 3.95 LM318CN/H 1.49 CA3023T 2.99 CCJI1!l'JII:' Cr-.es� 5500 Aulo Mecr"l.w::s 3100 D<•WIIl COrtlrole! Pa" ••oo 

CD4020 1 . 1 9 C04510 1 .39 L M3 1 9N/H t .25 CA3035T 2.75 HCJa! f>n.Jrct " "  Pr�((I� O! [ttrorTHtS 3100 Paocre Coorrorre• Pa" " " 
CD4021 1 .1 9  CD45 1 1 t .39 LM320K·XX• 1.49 CA3039T 1.49 Jay5ror• CI)'ltr01� Pa� \8 00 

CD4022 1 . \ 5  CD451 2  1.39 LM320T·XX· 1 .25 CA3046T 1.29 
SINGLE BOARD COMPUTER SELECTION GUIDE CO<I023 .38 C04515 3.95 LM320H·XX• 1.25 LM3053N 1.49 

C0<1024 .79 CD4516 1.69 LM323K 4.95 CA3059N 3.25 SEMICONDUCTORS C04025 38 CD451B 1.39 LM324N 1 .25 CA3060N 3.25 
CD4027 .65 CDt1520 1 .39 LM339N 95 CA3062N 4.95 
CD4028 .85 C04555 4.95 LM340K·XX• 1.49 LMJ065N 1.49 .prsPEAK! 1t CD4029 1 .29 C0-1556 99 LM340T·XX· 1 .25 CA3080N 1.29 
CD4030 A5 C04566 2.25 LM3t10H·XX' 1 .25 CA3081N 1 .69 
C04031 325 74COO .39 LM34dH 1 .95 CA3082N 1.69 

DIGITALKER™ CD4032 2 0 5 74C02 .39 LM348N 1 .85 CA3083N 1.99 
CD4034 3.25 74C04 .39 LM358CN .98 CA3086N 1.29 Speech Synthesis System CD<I035 .95 7<�C08 A9 LM360N 1.49 CA3089N 2.75 
C04037 1 .95 74Ct0 A9 LM372N 1 .95 CA3096N 2.49 

The OIGITALKER is a speech syn1hosis system your TH E CD4040 029 7<1C14 1 .65 LM376N 3.75 CA3097N 1 .99 
C040<�t 025 7<�C20 39 LM377N 3.7 5  CA31 30T 2.49 consisting of multiple N-channel MOS inte- earbones ... grated circuits. It contains a speech processor 
C04042 .95 74C30 .39 LM380CN/N 1 .25 CA3t<�OT 2.49 chip (SPC} and speech ROM and wtwn used 
CD4043 .85 74C32 99 LM38 1 N  1.79 CA3146N 2.49 Wlth external filter, amplifier, and speaker, B O N  E FO N E CD4044 85 74012 1.85 LM383T 1.95 CA3160T 1 .49 producesasystemwhlchgeneratos highqualoty 6 FUNCTIONS 
CD4046 1 .75 74C48 2 39 LM386N • 1.49 CA3190N 1 .95 speech including the nalural inlteclion and 
C04!)47 .... 14C73 .85 LM387N 1.49 CAJ401N .69 emphasis ol I he original speech. Malo, female, 

C040<18 .99 7t1C74 85 LM390N 1.95 MC3423N 1.49 and children's voices can be synthesized. o SKIERS 
C04049 69 74C85 2.49 NE531V/T 375 MC3460N 3.95 

• Comple1ely independent system, no1 o JOGGERS CD4050 69 74C89 4.95 NE555V .39 SG3524N 3.95 requiring a processor controller 
CD•I05t 1 . 10 7.4C90 1 .65 NE556N 98 CAJ600N 3.50 

• Designed to be eas ily interlaced to mos1 • SKATERS 
CD<t052 ' • o 74C93 • 85 NE561T 1 9.95 LM3900N 59 popular microprocessors. o CYCLERS CDt�053 7·1C95 1 .85 NE562B 7.95 LM3905N 1.49 • 256 possrble addressable expressrons 
CDJ055 74Ct07 1 . 1 9  NE565N/H 1.25 LM3909N .98 • Mafe; female, and children's vorces You must hear 
CD4056 7t�C1 5 1 2.49 NE566HN 1 .7 5 RC4131N 2.95 • Nalural lnllection and empl"lasis ol orrgrMI it aoo !eel it LCD CALENDAR CD4059 74C15<1 3.50 NE567V/H 050 RC4136N 1 .1 0 speech 
CD4060 74C157 2 00 NE592N 2.7 5 RC4 1 5 1 N  4.50 • Addte55es 1 28k ol ROM drreclty � to believe it! 

CLOCK GEAR CD4066 7-1C160 2.39 LM702H 2.99 RC4194 4.95 • Communicates wrth slatrc 01 clocked � . 
CD4069 74C161 2.30 LM709N/H .29 RC4195 4.40 dynamic ROMs 

SHIFT KNOB C04070 74C163 2.39 LM7T0N/H 98 ULN2001 1 .25 • TTL compatrble AM/FM stereo 
C04071 74C164 2.39 LM7 1 1 N/H 39 ULN2003 • . 50 • MICROBUS''" compatible 

surroullls and Time and Date Digital 
C04072 74C 1 7 3  2 59 LM715N ' 95 SN75450N 59 Display with Backlight 
C04073 2.7 5  Lt.1723NtH .75 SN7545 1 N  A 9  D1GITALKER'" DT1000. Sell contained !ills yoor t:x:dy 
CD<�075 275 LM733N/H 98 SN75452N A9 board that -with just a apeakar and a with sound for Night Use. 
CD4076 239 LM739N SN75453N power suppty-can rattle ott eny dnlred • Fulr F.ngo• Gnp 
CO.J077 >39 LM741CN/H SN75454N combination of 144 word1. $485.00 No earplugs. • Genu•neWalnul 
C04078 2 J9 LM741CN·14 SN75J9 1 N  You 'Near i� 

• Ouartz LCD 
CO•I08 1 7.95 LM747N/H SN75492N DIGITALKER'" OT1050. Chlpaattorbulldlng 

C04082 6.95 SN75493N Olgltalker Into your own eve\uatton de1lgn. • Easoty 1nsralled 

CD4085 050 SN75494N 
CD4089 

370 BYTE February 1981 C i rcle 315 on inquiry card. 



• s-1 00 32K (uses 2 1 1 4) 

ASSEMBLED 
450ns. 459.00 
250ns. 489.00 
Bare Board 43.95 
Bare Board w/all 

P11ce Sranong as low as 51199.00 
·Sitnlt Orin SM"III =- C..,idlr c.tlftrJJllo Wt!Jll 1lu 

WOO £·?0 �00 7 Dn>t' ?S ills tt9900 Srnje H�Jd 
7 D<I·>t' n>JDS 15.1900 

.... ... � 
v<'OO E lO 600 l �. 371M ���J OO 

S•nJ .e llfdd 

V?OO E·J? t 7 M(G J On-t J? llrJ 199900 
tJc.J!Jef\r..l(l 

ATTENTION VIDEO HOBBYISTS!!! 
* BOX BUILDERS 

* USE AS REMOTE TUNER/TIMER 
* FULL SCHEMATICS AVAILABLE 

* FOR ONLY 55.90! - FREE W/PUACHASE 

A Recent 5tMl'C�<'II Ptm;ha�.c Allow� Us To P•esent The Followmg 

NEW, UNUSED COMPONENTS 
From The RCA VDT-201 Vldeocasstlle Recorder I UtiFVHf ii.O'CI S..W�y dn al �r«<S 

.lf'll 'ldro�ll)' 550.05 

1 Rf 1.1 •lcr ;••.Ill At.O;o & Vllt'O 11"(1�� 
Cllarn! J et 4 0utCIU1 530.05 

3 Dog tal CIX� l.�tl1Jie �MIP�.l flutrtsetnl 
Re.ltbll Jf�l.'lef11 518.95 

� � {)tlm !(l i� Otwn MJitM'i) 
S""tol.al $�· 

� C(Jr(itlt Str 01 All lilt o\bot;!.' 
11) 0f'ly $74.95 

SD SYSTEMS BOARDS 
TAKE 10% OFF! KIT ASSEM 

SBC t OO S•nq•e Bo.l•d Comput· 12MHn S26500 S 349.00 
SBC 200 Songre Bo.lrd Compur.· 14M�rrr 299.00 399.00 
Z80 Starh:tr Syswm 31 9.00 M9.00 
VDB 8024 Voc:Joo Do:;pl.ly Boar(l 335.00 459.00 
versn·Ftonnv 11 325.00 429.00 
E_.pnndo PROM 225 00 
SD100 Computer System w/641< 699500 
SD200 ComouH!• System w/64K 7995.00 

6600 MICROMODULE'" PRICE LIST 
MODEL NO. DESCRIPTION PRICE 
9600A S•ngle Board Mooocompute• S495.00 
9609 Advanced Songle Bd Comp 16809f 595 00 
960t 16 Slot Mother Board 1 7 5.00 
9602 Card Cage 75 00 
9603 8 Slot Mo!her Boara tOO 00 
9604 Power Supply 275 00 
9605 DC Input Power Supply 325 00 
96t0 Utohly Proto Bo..11d 39.00 
96t 1 Atrth Proc/Mcmory Module 495.00 9612 Bullcrcd Utri•IY Proto Board 49.00 
9616 32K EPROM/RAM Module 250.00 9617 EPROM Proorarnmrr�g Head 250.00 
9620 16 Chanr�el Parallel I/O Module 29500 
9622 Serrai·Parallcl 1/0 Module 325 00 
9627 1 6 1<  Smt•c RAM Module 470m; 39500 
9629 32K Statrc RAM <150ns 695.00 
9629A 32K StatiC RAM 200ns 395 00 
9630 Card EdC<UICt 68 00 
9640 M ulloolc PtO<Jrammable Tomer 395 00 
96� 8Cnannel Duple� Se••al l/0 M oo. 395 00 
9655 lntcl logcnt Taoc Control ler 550 00 
96103 32132 110 Modu le 27500 
96702 Contact Closure t.lodulc 35000 

UNBELIEVABLE!! E:J 
125 Caps,601pm-Vert1Cal , 
Formal Unit · 96 Charac- .-... , ����. �:':.���i�;;:��� � , 
- 80 col/40 col double 
Wldth · Fu1196char. ASCII ·- _ _  

EMAK0.22 • • • • • • • • • • • • • • • • •  $799.00 
Pnnrs a 1 32 c;oVtme_ Ava.tatlle Wllll p.Jra!Jel tt senal ootoot at Solmt pra 

VISTA V·300 PRINTER 1m 
25 CPS, Full Character 
Daisy Wheel, 1 36 Column 
Model 
No. FP1 500 995.00 

BASE II PRINTER 

lntro to Mrcros Vor. O 
lntro to MocrosVol. l 
8080A Programmong 
6800 Programmong 
Z80 Prograrnmmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Vol. II Some Real Mocroprcx;ossors w/B•fldcr . . . .  . 
Vol. Ill Some Real Support Dc�rcos w/Bindm .. . 
lnlro to Mocros Vol. Ill . .  

49900 
'"" 
S7SOO 
�4900 
169 9� 
27900 
13995 

SALE • SYBEX COMPUTER BOOKS • SALE fi!)()� Gam�·-.. S 1 "2 !1 �  
ln1tn In Pt•r">Onal il. S.o•;,n•·..,� C"'"'"'''"<l 1 :? '15 
t.�u<;Ojlf<Y.f'�'<Ot'< FJOm Chop•. tn $y-..h•m•. I :?  95 
l.loC"t()jlt<Yf!...-..m lflT"•ta<:oll(! lo'f:hr11<1•""'· 1 2 q �  
Pro qoan ,.,Hn q 1 n. , l80 1 :? 9 5  
P•flfJ<o1nHnonq thfl l8000 1 :? 9 !>  
P•flftt,1mmlflq 1tlc 6502 1 "2 95 
t,">>"2 Antll":;uonn« Boolo. 1 2 9 5  
CPM Hnndi>OO� 1:? 95 ii!II!!IJIIIII.,!W RETAIL STORES Or�n ,,v,.-�" ' 

STORE 1310 "B" E. Edinger STORE 674 El Camino Real 

FIRST TO OFFER PRI M E  PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 

1 .  Proven Qual ity Factory tested products only. 

2. Guaranteed Satisfaction 
3. Over $1 ,000,000.00 Inventory 

1 981 CATALOG AVAILABLE SOON. 
Send $2.00 for your copy o f  the most complete catalog o f  computer products. 
A must for ttie serious computer user. 

MICROPROCESSORS 
Z800 1 16 0•t to 8Mb $18900 
Z8002 16 0ot :o64K 149 00 
zao . . . . . . . . . . . . . .. . . . . . . . . .  to.7 5  
zaor. t -! 50 
F·8t38501 t 6 9 5  
2650 t 8 9 5  
COIIJ02 13.95 
8060A . . 8.50 
6060A··1MHt .. 1 9.95 
SALE 8085 . . . .  . . . . . . . . . . . .  1 4.95 
8000·1 . . 14.95 
290 1 . .  990 
:?90 1 A 14 95 
2903 ·1·\JII 5uoerslrce 29 95 
TMS 9'JOOJl ·19.95 
CPI600 3995 
6502 I I  50 
6502A 1 6.95 
IMGIOO 29.95 
6600. . . . . . . . . . . . .  . . . .  1 1 .75 
68000 2 0 1,\Hl t 9 95 
6802P 1 7 95 
8035 1 9 9 5  
8755 4995 
6748 6995 
6609 . . . .  37.95 
8086 . . .  69.95 

ADVANCED SUPPORT 
AM95 1 1  Anti\, Proce5�or . . .  1 75.00 
9512 A11th PrOCCS..'lOf. . . . 1 75.00 
95 1 3 Urw Tnumg . . . . . . . . . . 79.95 
AM95 1 7  OMA Controller . . . t8.95 
AM9519 Unrversallnrcrrupr • •  18.95 

Z·80 SUPPORT CHIPS 
Z80-P10 2.5 MHl . . . . . .  8 75 
Z80A·PIO .! O MHl . . . . . .  1 2 95 
ZBO.CTC 2.5 MH.: . . . . . . . . . 8 75 
ZBOA·CTC 40 MHl .. 1 2.95 
ZBO·DMA 2 5 MHz . .  . • .  29.95 
Z80A·DMA 4 0 MHl . . . 36.95 
ZBO·SI0/0 2.5 MHz . . . . . 35.95 
Z80A·SI0/0 4 0 MHZ . . . . . . 39.40 
Z80·SI0/1 2.5 MHz . . . . • • .  35.95 
Z80A·510/1 4.0 MHZ . • . . • • 39.40 
Z80·SI0/2 2.5 MHz . . . . . . . 35.95 
ZBO·SI0/2 ·1.0 MHz . . • . . .  39.40 

8080/8085 SUPPORT 
6 t 55/B t56 1/0 . . . . . . . .  2•1.95 
8755 1/0 w•lh Eprom . . . . . . .  6<1.95 
8202 Oyn Ram Coni. . . . . 34.95 
820517<�5 t36 Decoder . . . . . . 3.95 
82t.2 6 brl t/O . . . . . . . . . . .  2.75 
8214 PrJOfttylnt.. . . . . . . . . 5.25 
82 16 6uS 0ftvCr . . . . . . . . 2.75 
8224 Ciock Gcn .. . . . . . . . . . . . . 2.95 
8224·4 (-H.IHlf . . . . . . . . . . . . . . . . 9.75 
62266uS DIIvCr . . . . . . . . . . . . . 3.95 
8T26 BliSDnvcr . . . . . . . . . . . .  2.95 
8228 Sys. Control . 5.50 
8238 Sys. Coni. . . . . . . . . . . . . . .  5.50 
825t Prog. l/0 . . . . . . . . . . . . . . . .  6.95 
8253 1nt. Tomcr . . . . . . . . . . . . .  12.95 
8255 Prog. 1/0 . . . . . . . . . . . . . . .  6.50 
8257 Prog. OMA. . . . . .  t6.95 
8259 Proo:t. lnt. . . . . . . . .  . . . .  t 7.95 
8275 ern Coolroller . . . . . . . 49.95 
6279 Prog. Kcytx..,d . . . . . . 1 5.95 

6800 SUPPORT CHIPS 
68 1 0 1 28.<8 Ram . . .  . . . .  4 75 
6820 PIA . .  . .  . . . .  5.95 
6821 PIA . . . . . .  6.50 
6828 Pr10fltyln! . . . . . . . . .  9 9 5  
6834· 1 5 1 2  � a  Eprom . 1 6.95 
66•15/HD46505 CRT Conr . . .  39 95 
68•17 Color CRT . . • . .  49.95 
6850 ACtA . . . . . • . . .  5.95 
6652 Seto,11 Adapter . . . . . . . . . . 5.95 
6860 Modem . . . . . . .  . . .  I 0.95 
6662 Modulator . . . . . . . . . . . 1 1 .95 
6871A 1 OMHl OSC. . . .. .. 25.95 
6875 . . .. . . . . .  . 6.95 
6880 Bus Ou�er . . . . . . . . . .  2.95 
MC68488 . . . . . . . . . . . . . . . . . 1 9.95 

' 
68047 . .  .. . . . . . . .  24.95 

SHIFT REGISTER SALE 
2503V . . .  1.49 2525 ... 1 .49 
250<\V . . .  t .49 2527 . . .  t .49 
2507V . . . 1.49 2528 . . .  t .49 
2517V . . . 1.49 2529 . . . 1.49 
2524V ... 1.49 2533 ... 1 .49 

6502 SUPPORT CHIPS 
6520PIA . .  . .  . . . 7.50 
6522 Mul1.. . . . . . . . . . . . . . . . . . .  1 1 .95 
6530·002.003.004.005 . . . . . . 2 1 .95 
6532 . . . . . . . . . . . . . . . . . . . . . . .  t 9.95 
6551 . . . . . . . . . . . . . . . . . . . . . • • . 1 9.95 

PROMS 
2708 450 ns . . . . . . . . . . . . . . . . . 8 2 5  
2708·6 650 ns. 7 50 
1702A . . . . . . . . . . . . . . . . . . . . . . . . . 4.95 
2732 . . . 74.95 
2716·5V . . t 4.95 
27 1 6·5V. t2V . . . . . .  29.95 
2758·5V t 9.95 
5203AO 1 3.95 
S204AO . .  1 4.95 
IM 5610 . . . 3.90 
SALE 8223 32 :o: 8  . . . . . . . . . . .  2.95 
82S1 1 5 5t 2  .. 8 (TSI . 1 6.95 
82St23 32 . 8 . .  . .. . . 4.90 
82St26 "256 � 4 . . . . . . . 4.90 
825129256 • 4 !TSJ. . . . . 4.90 
8"25 1 3 0 5t 2 x 4 (0CI . 6.50 
6"2S23 . . . . . . . 6.95 
82S I 31 . .. . . . .  t 4.95 
825 1 37. . . . . . . . . . . . . . .  . . . . .  t 4.95 

NOTE: WE PROGRAM PROMS 

CHARACTER GEN. 
2513-()()1 15V)Upper . . . . . . . 9 5 0  
2513-D05 i5Vllawcr . . . . . .. 10.95 
25t3·AOM3 15VJ lower . . . 14 95 
MCM6571 . .. .. 1 1 .75 
MCM657 t A . . 1 1 .75 
MCM6574 . 1 4.50 
MCM6575 t•ISO 

UARTS/BAUD RATE 
TR\6026 15'1. 12VI 3 9 5  
AV:'J 1 0 1 3 15V l:'VI 4 95 
AV51 0 1 MoJ 1 61 2 15· t·I Vr 6 9!> 
Av 5 1 0t 5r.nec3r5v r 695 
1M5601 1 15V 12Vi �50 
IMM02 7.95 
1Mii403 6.95 
2350USI"H 9 95 
167 t ll  A �tr os 24 95 
SALE TRt4728 . . . . . ... . . . . . SI.SIS 
MC144 1 1  1 1 .95 
·170:? 1 4 95 
W0t'J•I1 99'> 
COM 50 1 6 1 6 95 
KEYBOARD ENCODERS 

STATIC RAMS 
1·24 25·99 100 

2tl0"2 -l50
ns 

1 30 1 25 99 

�; :r,
2

50
ns H� H� Hi 

2 t 0 1 · 1  2 9 0  2.70 2 5 5  
2 1 1 4l·250ns. (·1045) 6.50 5 95 5.50 
21 1 4L·450na. (4045) 5 50 525 4.75 
404<1 250ns 895 7.50 6 90 
4044450ns. 5.95 5.95 4.75 
EMM4:.'0QA 9 75 8 75 7.95 
EMM•1<102 7 95 7 25 6 25 
AMD91 40/4 1 1 0 95 10.25 9 25 
AM09 1 30/31 1 2 95 1 1 95 10 :?5 
l tOI 1 95 1 75 1 25 
P21 25/9:N25 (•15nS \ 995 ij 35 8 2 5  
6518 I K ,  1 O.iOS 7 95 795 7 25 
2 1 ·1 7 LowPowm ·1K Stat•c t 9.95 1 8 9 5  1 6 9 5  
93415 9 9 5  8�5 8 50 
TMS40.16 1 1 95 10 95 10 50 

FLOPPY DISK 1/0 
1 7 7 1 -Q1 a- � M•n•IIOOP'/ 2495 
uP<13i'2 Ntl'C FIOOP)" 4995 
1781 0ua1F10ppy 2995 
t791-Qt Dual floppy 3695 
uPd 765 fiOt >llY 4995 

A/D CONVERTERS 
8700 8 1J<I Omary t 3 50 
870 1 I O !Jol Bon,1ry 22 00 
8703 B bol TS t 3 50 
9400 Volt to Frcq Conv. .  7 25 
8750 3' > Ooyot BCD 1 3 9 5  
J.108l6 6 bot 395 
1·108l8 8 bot 5 9 5  
DACOr O ro A  5 9 5  
0AC08 9 95 
DAC 100 t 5 95 

TV CHIPS/SOUND 
AV385()()- 1 6 Games B!W .: 95 
AV385 1 5  Color Conveflet 2 95 
AV38603· 1 Roaurace Game 8 95 

:===::::D::Y:::N::A::::M::I::::C::R::::A::M;:::;:S===: ���ii%:i}��:::��!��;� J !� 
.....,.,:-::, .-::,.:-:. ,.,.6 =:, .,;K.;,;,,;-6 •""'""", ."-. -.-. .  -.-. .  -. .  ·"'8·"'",-1 �r:;;;;;,�� S�����

n
���

o· � �; 
Set ot 8 4 t 6"s . . . . . . . . . . . .  . . . . . . . .  49.95 MM5369 PtCS(;aler . . . 3 95 

���6 �� �� � f,�f P.�i : : . . · · · · · · · . · · ·
: 
�:6� �1

5
8
7
8
t
����"C��;rTV.

. 
� �� 

<1060 41< • 1 (22 Ponf . . . . . . . . . . . . . . . . . 4 95 MM57t 04 Clcx;Jo. Gcn 3 75 
4096 tiK � 1 ( 1 6  Pm) . . . . . . . . . . . . . . . . . . . . 3 95 RF ModulatOf w/Aud•o 8 95 
2 1 04 4K • I ( I 6 Pm) . . • . . . . . . . . 4 75 M&R Modularor. . 2995 
4027 41< • 1 1 1 6  PmJ . .  • . . . . . . . . .  4.95 ����- : ;� 64K ���L - � �; 
527o •1.95 RAMS 6605 . .. 7.95 

;�� .. ." ." i�·�;$1 59.95 = : · � -�ci 
SOCKETS 

Wlre Wrap 3 level 
..• 

8 , , 32 " ,., " 36 59 
" 20 38 62 
0 8  " 59 ,, 
20 29 •• .99 
22 " 79 "' 
" 30 85 1.20 
" ., "' ,. 
36 se ' " 0 69 
" 6{) ' " 009 

ZERO INSERTION FORCE 
16 Pon S550 2•\ Pm $7 50 40 Pon S \ 0 "25 

LED READOUTS 
I'IIIMI. Sl:l tollr Dtw'tll11 flu 
Dl70.: JOO I\00 CO"T"fi! Ca� 99 
Ol707 300 Red Ccmn Ancde 99 
Ft10357 3�7 Red Corrm Ca� 99 
FN�OI �0 Red CO'llll CatllCXle (+IJ 99 
FN�OJ!�J SOC Red Cmm Calhlxle 99 
FNOS07!5t0) S00 Red C�JM� Arn:le 99 
fN0508 �0 llo.'d Comm An00e 1+1 1 99 

WAVEFORM GEN. 
8038 Funchon Gen 395 
MC4024VCO 2 95 
lM566 VCO 1 95 
XR"2206 Funcr•on Gene•alor . 5 25 

SHIFT REGISTERS 
MM500H Dual25. . . . . 50 
MM5056N Dual 256 2 95 
MM5060N Dual 1 28. 2 9 5  
2 5 1 0 A  Ouai iOO . I 95 
2847 Qual! 80. 4 95 
33<11 Oual 80 . . .  4 9 5  
3351 40 x 9 FIFO . .  1 7 95 
33570uad80 . . . . 695 
9403 1 6 • 4  FIFO . . 24 95 
9406 1 0 611 SeQu'!ncPr . . 9.95 
33<17 . .  5 9 5  

CTS DIPSWITCHES 
CTS206·2 1.75 CTS206-7 1 75 
CTS206·4 1.75 CTS206-8 1 95 
CT5206·5 1 75 CTS206·9 1 95 
CT5206·6 1.75 CTS206·10 1 95 

CONNECTORS (GOLD) 
OB25P !RS232J 3 2 5  
06255 Female 3 75 
Hood . t 2.5 
Set w/Hooa. Sale 57.50 
22/44 WfW. S/T. Kll.\ 2 9 5  
·13186 \VIW. Sfr. MOT . 650 
50/100 S·IOO CofUII.'C!Of w/"w . 4 95 
501100 S·100 Connec:or sll. 3.95 

����(800) �� � ::  m: m .---N-A
_

K
_
E
_
D
_

P
_

C 
__ , 

Hl0807t810) 800 Roo C!m'll Anroe 1 75 
lt1'5082·7J.I0 &00 Rel.l 4 • 7 Hu0focrn.JI 2095 
Hf'S08H300 &00 Rei,J 4 • 7 %1 Oog.1 RH0 1895 
HP508H731 300 FIN Corrm Anroe 7� 
Tll.JO� - Red AAay � • 1 795 
TllJOII 170 1\00 N\ll"re"GI O@y 109S 
Ttl309 ?70 Red NurrE<"C.II OcSOI.rr" 99� 
lllJll 270 Red � l 7 He>ICilttnll 109� 
MA.'IU· 310 Re\l Alray �9� 
MANIOA 270 Red Al!N!Icme....: 895 
:J.AN3061 300 Roo CO'M\ Anroe Rgnt OP 1 2� 
:J.AN3062 300 flell C(m!I Arloc\e letl DP 1 25 
AANJ063 300 Roo Ovt�ra..-. CA. lell OP 1 2 5  
:.:.AtlJ064 300 1\00 Ct:mm CalllOC!e RJQht DP 1 1 5  
AAIIlO!lt 3 0 0  Goren Corrm Anroe R tg M D P  199 
KAII3051 300 Grttn CO"mJ AroleleltOP t 99 
KAN3053 JOO Grttn Ovtrflow CA.LeltOP t99 
KAN30�4 300 Grttn CO'llll Ca!I"IJ);)e. Rqu OP t 99 
XAN308t JOO Veti:M' Ccrrm Arole. Rq:tt DP 2 1 0  
XAN3082 3 0 0  Yellow C(JTffi Atnle. ltHOP ] t O  
XA10083 300 Yetii:M· Overflow CA . Ltn OP 2 1 0  
XAN3084 300 Yei>:IW Clm'Tl CaMle,RQ'110P 2 1 0  

IC SPECIAL PURCHASE 
lF 13506 JFEl Analog Multo 8 b<l . . 8 95 
ICM 7045 Poecos.on 51opWa1Cfl 23 95 
!CM 7"205 CMOS LEO 51op ..... au;.h/Tomer 19 95 
!CM 7207 Oscollator Conuorrer ; 50 
ICM 7208 Seven Oo<c.1de Countc• 1 8  95 
ICM 7209 Clock Gcnermor 6 95 
ICL 7 1 0 7  3"> Oog11 NO tlEO) 1 4.95 
MC 1·1433P 3' , Ooyor NO Con�e11er 1 3  95 
1Cl 82t 1 VollniN Rclerence r 95 
LM 1850N Ground Faull tC 3/ 1  00 
LM 2900N Ouad An1phioco 2/1 00 
LM2917N FreQ 1o Voi1 Com• 2/1 99 
AV·3·3550 4'• dl(lol OMM 24 95 
AY·5·3507 ·lOMHl OVM 9 95 
MEM 496:1 Moslcl Smoke Detector I 1 95 
"27508 32 • 8 Prom (IM 56001 2 95 
G t 1 5M 6 channc1 Mostet • 1 ·19 
ULN 2003A 1 channel Oto,·er .99 
2 10 1Al•4. . . . . . . . . . .  . . . . . . . . . . . .  . . 1.95 
t.ICM I -1505 64 bit Sratoc Ram 6 95 
MOC 1 003 (4N28J Ooro Co:.�olet . . . . . . .  3/1 00 
SPXJ.J Opto Coupler . . . 3/1.00 
7520125 50 u.� 387 ' 25 
1 46811 ·169 211 99 LM 3302 311 99 
MK5()1 4 C.liC 3/1 99 U.1 4558 3/1 99 
74589 3fl 99 R C 4 t 3 6  2 1 1 9 9  
lM3"2JK 4 95 RC 4 t 3 1  2/1 99 
MCt3n fl95 COM 5027 3 9 9 5  
MM5298·4NB . .  2.95 COM 5037 49 9 5  
l M  3T7 1 2 5  DAC t OO  . . . . .  t 5.95 

VERBATIM 
DISKETTES 

100% CERTIFIED ERROR·FREE! 
• J� tUCKS OOUitE DlNSIT"I $1NGtE·SI0(0 �·, 

TYPE Di SCRrPTrO�I P�·C[ 80( tO 
�?S·D1 Sott SrclnltdHISSO u; $U2S 
�25·10 10 1ttft l!.t�C N5 .:,:.� tit ?7?� 
S1�·16 16 11:>ir H�d !,!o;:ool:� 17?5 

• 10 & 11 1UU OOUIIE DUSII"I- SINtlE SID!0 
�' o' W/HUI RliNTORCOHNT RING Sort S.:�;lilll'fl I RS 80 �It 

10 llt'o� )t,lrll NS Apt� fl� 
16 f!olt• )t,lril MV['!I()ioS 

• 40 TUCKS. COUll( S!OlD. OOUI\E OUSITY �'• 
550·0 1 Sor� Set.IO<l"!l S� 450 MP"I �? SJ950 
550·10 t0 tii)I� HJrC IIIlSI 1'1.1.':(;(1) 39� 
5�·16 t6 t!oi� HJOC I.'.cro' 39� 
• 1- I Oil'. CUTirt(G OtS•HHS 
Hl!IOO·Ot Solt S""l'<'�S.I; 31�0 S3BO 
f0600 3? J? H ,IIC S""l"� �no;or, Sl\,1 3350 
10&12 01 Sctt tllu.olo Dt<1sotv 3'�0 �� fin 
>0�� 01 . 1 Or>.� ,_ S;:'"il Oo./,., O;>n:-1\ 37�0 �9 80 

VOLUME DEALER PRICING AVAILABLE 

WE ALSO STOCK DYSAN-CALL 

Z·80 CPU (Ithaca) :.3� �5 
8080A CPU 34 95 
8K Stare RAt.I (Logos\ 24.95 
16K Stale RA/.1 (2 1 t 4� 2CI95 

32 K 5Hilte RAM t2 1 1 41 29.95 
81< Eprom !27081 24.95 
1 702 Eptom Board 300<.' 
2708127 1 6 EDtom llth.."lCilJ. 3<1 9!'! 
2708127 1 6 EpromlW MCJ 30.00 
Rcallrrnc Ctock . . . . . 34.95 
ACPPro1oBcr (3M Conn f 27 95 
VL'"C10t 8800 Proro 22.20 
Vector 8803 11 slo1 MB "29 !l!'i 
ACP e .. render wiConn . .  18.95 
Vodeo ln1erface (SSMI 3r 95 
Paraller lnter1ace !5SMI . . . 31 .95 
t3 5101 MotherBoard (WMCl 32.95 

9 �ot MotherBoard(WI....1C) . . .  29 95 
85kltMother le.<pandable) . . 3495 
Prcx:· Tech ·Bare Boards . . . . . CAll 
WMC Floooy PCB . . 34.95 

COMPUTER SPECIALS 

SALE 

Am>te 11 Prus w/1 6K 1 1 95. 990 
PET 2001·16N 995. 895 
EKody Sorce•crw/161< 1099 
Cromcmco Sys Ill 6990 .6290 
Hor�zon I w/321< CAll 
Pascal Mocroengone 1995.1 595. 
IPS\ t 620 0rabloRO 3295.2695 
Anadex OP 8000 995. 875. 
Cen1•onrcs Mre<o S·I 595. 525. 
So!oc tO t 20 995. 795 
Telctyoc Model 43 t 349. 1 t 50 
HoP�t Plotter 1065. 899. 
H1Piot Dog•lrler 795 735 
lnl{!rtut>e ll 895 784. 
Ala" 800 999 750. 
Atato<IOO 549. 449 11 99/4 1 1 50 10

2
5. 

leede• t 2- Monolor 149 1 39. 
Ccnltoncs 737 995 899. 
Trencom T·IOO 375. 349. 
Trcncom T·200 595 5"25 
Sanyo 9" Mon•tor 220. 169 
Sanyo t 5" Monoto• 295. 249 
Mot 22MHz Monoror 296 2 t 9. 

SOCKET SPECIALS 
t4 Pon w/w·2l . . 
t 8  P1n W/w·2l 
20 Pm w/w·2l 
18 Pon $/1 
22 Pon S/t . .  
Cnll 10f volume o"c'n9 

TERMS: Use che<:k.. MIG. VISA. 
AMEX. CB. or COO. COO r(!Qunes 
25'"o deposol ChargeOoders please 
oncluflll e•Pif.11•ondate. Fore•gn pay 
U S. Fund!;. Order by phone. nla<I OI 
TWX. MINIMUM $ 1 0.00. Plcnse on· 
cludcnmual•ne•ssueandphoneno 
SHIPPING U S  A add S2.00 lor lust 
2 lbs For surface add 30C tor add� 
tJOna1 1bS For au add 70C to< add•· 
tl()nal lbS FOREIGN Add 1� Shop­
Jl!fl9 3ndnar�dhnq COO"s S1 85e·�ra 
Not •esppnsotJie tor typas Some 
•lcms suurec1 to pr <or sate We •e· 
serve "llht ro lonur ouar�tor.es. son1e 
o\crnS SU0te<;I10 ilrCCICIUSm(!l313ddet 
Rc1a•l p"c•ng may ,·ary lrorn Maor 
Order We rese•�e the "9h1 10 sut>-

•1 ' ,r . 

FOR INTERNATIONAL ORDERS: 
1 31 D E. Edinger (714) 95:HIBD4 

#1 Santa Ana, CA 92705 #2 Tustin, CA 92680 
Showrooms, Retail, Warehouse Specializing In Systems 

r ...... �VA ' 7329 Irvine, Calif. 9271 3 
Direct Order Lines: (71 4) 55B·BB1 3 
(BOO) B54·B230 or (BOO) B54·B241 Santa Ana, CA927D5 TWX: 91D-b95·1565 

Circle 315 on inquiry card. BYTE February 1981 371 



ti ll �  MICRO 
DEALS D DEALS D DEALS 

SHOP H E R E  AND 

SALES • 
®&W�9 

( M I N I MUM O R D E R  $ 1 0.00) 
This is ABSOL UTEL Y the L O WEST PRICE E VER 

for a Hi Speed (300 NS) L O- L O  Power 32K RAM.�(0\(0\ 
4K by 1 Chips are organized in Selectable Banks. � �� 

* Extended Address Lines A 16 - A 17 
* Phantom Line * 9 Regulators ( K I T) 

SCHO OLS HOBBIEST OEM'S 
DIP SWITCHES POS. PRC. 

4 .88 
5 .92 
6 .95 
7 .99 
8 1 .05 
9 1 . 1 5  
1 0  1 . 1 9  

PINS PC WW 

AMP - N eed we say 

more? There is a d i f­

ference in sockets! 

These aren't the low­

est prices you can 

find. But, if you've 

been"bu rned" before 

by bad connections 

in you r computer, a 

few pennies for the 

best is worth it! 

8 . 1 0  . 1 2  
14 . 1 3 . 1 5  

1 6  . 1 6  . 1 9  
1 8  . 1 8  .2 1 

20 .22 .26 
24 .32 .37 
28 .34 .39 
40 .45 .52 

1 .0 
4.7 
6.8 

1 0  
1 5  
22 
27 
33 
47 
68 

R ES I STO RS .02 ea ! 
( 1 00 PAC K) Y.,W 

75 2 . 7 K  2 2 K  
1 00 3.3 K 24 K 
1 50 3.9K 27K 
220 4.7 K 3 3 K  
330 6.8 K 39 K 
470 1 0 K  47 K 
680 1 2 K  68 K 
1 K  1 5 K  1 00 K  
1 .5 K  1 8 K  1 50 K  
2.2 K 20K 

WIRE WRAP WIRE 
Packed in 500 Lot Bundles 

( Length i ncl udes 2" x 1"  Strip) 

220K 
330K 
470K 
680K 
1 M  
1 .5M 
2 .2M 
4.7M 
1 0M 

Col or - R, Bu, G, Y, Bk, W 
50 ft. $1 .65 - 1 00 ft. $3.00 - 500 ft. $9.50 

2.5-3.25 
3.0-3.35 
3.5-3.50 

4.0-3.75 
4.5-4.00 
5.0-4.50 

6.0-4.75 
7.0-5.00 
8.0-5.50 

1 0 .0-6,50 

WIRE WRAP 

() 0 
TOOL $ 5.95 

) :.;=Frrflr� 6 Amps 1 25 VAC ����· 7 Amps 30 V DC 

DPDT STA N D A R D  TOGG L E  
ST21 (ON-NONE-O N )  
ST22 (ON-O F F-ON )  
ST23 (MOM ON-OF F-MOM O N )  
ST24 (ON-O F F-MOM O N )  
ST25 (ON-NON E-MOM-O N )  
ST26 (ON-ON-O N )  

L M323K 5V. 3A. 

@ R EGULATOR 

$5 .50 
TAB MOUNT 

HEA T  
S I N KS 

7805 
7905 
78 1 2  
79 1 2  

+5V 1 A  
-5V 1 A  
+1 2V 1 A  
-12V 1 A  

49¢ $1 .25 
+ GOLD + 

S-100-CON N E CTO R � T l  or Better } 
1111111111111111111111111111111111111111111111111111111111111111111 

SO LDE R T A I L  WI R E  WRAP 

$ 2 . 5 0  $3 .25 
DIP PLUGS 

PINS PRICE 
.40 

.55 

.58 

.95 

OSDP 
14DP 
1 6 DP 
24DP 
40DP 

8 
1 4  
1 6  
24 
40 1 .50 

Socket and Dip P l u g  priced based on 

gold not exceeding $700 per ou nce. 

CONN ECTO RS 
D U A L  ROW . 1 00 CARD EDGE 

PINS PRICE PINS PRICE 

20 
26 
34 
40 
50 

2 .35 
3.00 
3.85 
4.50 
5.50 

20 
26 
34 
40 
50 

3.35 
3 .80 
4.65 
5.50 
5.90 

R I BBON - 20 to 34 @ 1 .00 ft. 

40 & 50 @ 1 .30 ft. 

CR IMPING 2.00 I CON N E CTOR 

Z - 80 -A 
$ 6 . 95 

4MHZ Beastie with extra instructions! 

Z - 80 S UPPORT 
CTC - $6.55 

S I O - $25.50 
P I O - $6.50 

DMA - $1 8.75 
A/1 4M HZ (who wan ts 2M HZ?) 

74LSOO 
74LS 0 1  
74LS02 
74LS03 
74LS04 
74LS05 
74LS06 
74LS07 
74LS08 
74LS09 
74LS 1 0  
74LS 1 1  
74LS 1 2  
74LS 1 3  
74LS 1 4  
74LS 1 5  
74LS20 
74LS 2 1  
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS35 
74LS54 
74LS55 
74LS 73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 
7 4 LS92 
74LS93 
74LS95 
74LS96 

74 L S X X  
.33 7 4 LS 1 0 7  .59 74LS22 1 2.95 
.33 74LS 1 09 .59 74LS240 2.95 
.33 7 4 LS 1 1 2  .59 74LS241 2.49 
.33 74LS 1 1 3  .59 74LS242 1 .95 
.59 74LS 1 1 4  .49 7 4 LS243 1 .95 
.39 7 4 LS 1 22 .59 74LS244 2.95 
.39 74LS 1 2 3 1 . 1 9  74LS245 8.95 
.39 74LS 1 24 1 .49 74LS247 1 . 1 9  
.59 74LS 1 25 .89 74LS248 1 . 1 9  
.39 7 4 LS 1 2 6  .89 74LS249 1 . 69 
.29 74LS 1 32 .79 74LS25 1 1 .79 
.39 74LS 1 33 1 . 1 9  74LS253 .95 
.39 74LS 1 36 .69 74LS257 1 .95 
.69 74LS 1 38 .99 7 4 LS258 1 .95 

1 .2 5  74LS 1 39 .99 74LS259 2.95 
.49 7 4 LS 1 45 1 .2 5  74LS260 .75 

1 .9 5  7 4 LS 1 48 1 .49 74LS266 1 . 1 5  
3.7 74LS 1 5 1  .79 7 4 LS273 1 .75 
.29 74LS 1 5 4  2 .49 74LS275 4.39 
.39 74LS 1 55 1 . 49 74LS279 .79 
.49 74LS 1 5 6  1 .49 74LS283 1 . 49 
.39 74LS 1 5 7  1 .49 74LS289 5.7.5 
.49 7 4 LS 1 58 1 .49 74LS290 1 .29 
.95 74LS 1 60 , 75 74LS293 1 .95 

1 . 95 74LS 1 6 1  1 .99 74LS295 1 .95 
.75 74LS 1 62 1 .2 5  7 4 LS298 1 .29 
.39 74LS 1 63 1 .25 7 4 LS324 1 .7 5  
. 2 5  74LS 1 64 2 . 1 5  74LS352 1 . 65 

1 .39 74LS 1 65 1 .49 7 4 LS353 1 .65 
. 79 7 4 LS 1 66 2 . 49 74LS365 .95 
.79 74LS 1 68 2.95 7 4 LS366 .79 
.25 74LS 1 69 1 .95 74LS367 .99 
.25 74LS 1 70 1 .95 74LS368 .99 
.70 74LS 1 73 1 .25 7 4 LS373 2.95 
.79 74LS 1 74 1 .49 74LS374 3.95 
.59 7 4 LS 1 75 1 .49 74LS377 1 .95 
. 79 74LS 18 1 2 . 1 5  74LS378 1 .95 
.79 7 4 LS 1 89 6.95 7 4LS379 1 .9 5  
. 4 9  74LS 1 9 0  . 9 9  7 4 LS386 .59 
.95 7 4 LS 1 9 1  1 .95 7 4 LS390 1 .95 

1 . 49 74LS 1 9 2  1 .9 5  7 4 LS393 1 .95 
.95 74LS 1 9 3  1 .9 5  74LS395 1 .95 

. . 75 7 4 LS 1 9 4  1 .49 74LS490 4.95 
. 7 5  7 4 LS 1 9 5  .95 74LS668 1 .69 
.95 7 4 LS 1 9 6 .95 7 4 LS669 1 .89 

1 .29 74LS 1 9 7  1 .95 74LS670 3.55 
1 .29 



DEALS D DEALS D DEALS 
OUR B UYERS A R E  I N  

CONTACT WITH EVERY MAJ 
SUPPLIER AN D O . E.M .  

� MICRO 
BUY HERE AT 1 000 PIECE • SALES 

QUA NTITY PRICES 
ALL M ERCHAN DISE 1 00% 

G UARANTE E D !  1 5  DAY FULL 

664 N. MICHIGA N A VE. * SUITE 1 0 10 * CHICA GO, IL L INOIS 606 1 1 

CA L L  TOL L  FREE: 1-800-435-9357 "'!'< MONDA Y thru SA TURDA Y 

(IL L INOIS RESIDENTS CA L L :  8 15-485-4002) * 8:00 a.m. to 6:30 p.m. 

TERMS: Prepayment - C.O.D. up to $ 1 00 .00 - M/C, Visa 

CASH REFU N D !  Please allow personal check t o  clear before shipment .  

WRITE FOR FULL CA TA L OG! 

DISK POWER SUPPL I ES 
PRIAM-SHUGART -CENTURY - MICROPOLIS 

+5V @ 9A I-5V @ . S A I+24V @ 7 A  US-384 

SH UGART - SI EMANS - MPI 5%" 

+5V @ .5A + 1 2V @ .9A US-340 

+5V @ 2A + 1 2V @ 4A US-323 

SHUGART - SI EMANS - 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- 1 6 2  

+5V @ 1 .7A -5V @ 1 . 5A +24V @ 2A US-272 

+5V @ 2A + 1 2V @ .4A - 1 2 V @ .4A US-HTAA 

T E LEVI D E O  9 1 2C 
SO R O C  1 01 20- $675.00 
Televideo 9 1 2C- 665.00 
A D D S  R-25 - 7 1 0.00 
Also have s; .. wc, SO R O C ,  
H AZ E L  T I N E ,  etc. What 
we don't have is  room on 
th is page. Cal l  T o l l  F ree 
800 n u mber for p rices. 

C-ITO H  P R I N T E R  
$499 .00 \ · 

89.00 

33.50 

56.25 

52.50 

69.00 

89.00 

69.00 

37.50 

S 1 -MOD (K IT) 
$ 1 89 .00. 

C o m p lete S- 1 00 12 S l ot Com puter. A m p l e  
system power w ith regul ated power for d rives. 
Excel lent for S u bsystem or H obby u se. 
4 h o u rs to b u i ld.  (6 conn. i n c l . ,  less fans) 

D UAL D R IVE SU BSYSTEM 

$995 .00 
I f  t h i s  looks l i k e  a Lobo 
D rive System, don't be 2 SHUGART 801 R 
fooled. J u st because it POW E R  SUPPLY 
looks l ik e  one,  works l ike one, sme l l s  l ike one,  
and tastes l ik e  one ( ? )  doesn't mean it has to 
cost l i ke one!  

II!!P'!�ftii!9.P.ft� ..... 

S-1 00 POWE R 

$ 79.50 
S i m p le B rute F orce! 
S-1 00 Power S u p p l y ,  
30A @ +8 V, 
6A @ + 1 6V ,  
6 A @ - 1 6V ,  
PC B o a rd Design. Look closely at the ,�.'. ____ ., 

photo and see other � � adds in this rag at � '- Z-80 C P U  (KIT) 
$995.00. Perfect u n its, . 

warranteed. O n l y 500 pes. S ame story, 
manufacturerer had too m a n y .  ___________ __;_ _____ -II The f i rst time t h 1 s  

$1 2.50 
· I  

world popu lar C P U  
offered i n  K it. 2 serial,  
3 paral le l ,  CTC, E P rom 
Z-80 at 4 m h z. Software 
buad rate, etc. ( less P ro m  & cable) $21 2.00 

S-1 00 CAR D  EXTE N D E Rj_. 

(Go ld Contacts) . . · ------------------11 
As long  as there is a 
p r ice war, we w i l l  fight 
your battle. Compare 
at your local Dept. 
store and buy U$ M I C R O. 

12 S LOT MOTH E R  

W e  have connectors and power 
su p p l y  too. Start your system 
w ith q u a l ity components. 
Termi nated. $22-50 

CONNECTORS $2.50 ea. 

MEMO R E X - V E R B A  TUM - WABASH 

BASF FLOPPIE S  -� 
BOX OF 1 0  O N LY : • ------------'--------.. 

5Y." SOFT $2 .65 e a .  
5Y." HARD 10 2.65 e a .  
5Y." HARD 16 2.65 e a .  
8" SOFT 1 D 3.25 ea. 
8" SOFT 20 3.85 ea. 
8" SOFT 2 DDS 5.00 ea. 

Circle 316 on Inquiry card. 

FA NS $14.95 

These are b rand new, 

i n  the box fans. N o t  

no isey b e a r i n g  p u l l outs. 

• 
3- 1/8" 

N ever again at these low p r i ces! 
4-5/8" 

E x pansion 1 6 K  D y n a m i c  
R A M s  for A p p le,  T RS-80 
S- 1 00 systems. T. l . ,  Mostek $3 71:;-A!l�CJIII 
I ntel,  C a l l  for m a n u facturer. • 

D l  P-80 $399 .00 
D o n ' t  b e  m islead b y  this  
LOW p r ice. This  is  a rug­
ged 1 00% D uty Cycle 
7 by 7 Dot M atrix P r i nter. 
B rand new, factory warr. 

:-4 
• RS-232 ADD $65.00 

• TRACTO R F E E D  ADD 

2 1 1 4s � $ 3 _45 
One of the w o r l d ' s  two 

most popu l a r  S TA T I C  

R A M s. F actory p r i m e  200 NS 
tested u n its. S o l d  i n  lots o f  8 o n l y. 

F U J I TS U ,  H I T AC H I ,  etc. 

TMS-4044 
M M -5257 

I NT E L  2 1 47 

$4 .25 
250 NS 

The oth er of the w o r l d ' s  most popu l ar STAT I C  

R A M s. T h i s  one is  4 K  b y  1 orga n ization. D on 't 

b u y  G o l d ,  b u y  these, the p rice won't last! 

27 1 6s 
2708s 

$ 1 3 .50 (450 NS)  

$ 6 . 9 5  (450 NS)  

R emember w h e n  2 7 1 6 s were $50.00 and h a rd 

to get? These u n its are so beautifu l it's hard to 

part with them. But we w i l l, for a s m a l l  price. 

G u a ranteed! 

S H U GART D R IVE I 8" 

M a n u facturer h ad 

too m a n y ,  buys at 

1 000 p ieee rate, 

851 R $585.00 

8 "  8 0 1 R  
$ 3 9 5 . 0 0  

sales d ropped, so we got' em. F antastic buy, get 

them w h i l e  they last! F u l l  warranty. 

SIE MANS DRIVE 

8" 1 20-8 
Very S pecial  Price on 

$375.00 
these B R A N D  N EW cu rrent p roduction u n its. 

Add $ 1 0 . 00 for E xtended 1 Y ear Warrantee! 



CA l i fo R N i A  D i G i TA l  
Past Off ice Box 3097 B • Tarrance . C a l i forn ia 9 0 5 0 3  

D 
F HCE PLASTIC Lll311t\RY Ci\SE INC LU DE D \Vrl'·J J  TJ-JE: 

P U HCI-1 1\SE OF EVEHY BOX OF DISKE T TES 

:; .. �;.��_� ,��:·.��,;:; �;�:::':�·:; �-� � ::;� . ,';>; ,;",:. ��h C'.2495 
E:.ch <h skcnc L>l ct:l"llfLed doubh: dcnsny at -10 � 
u·:.cl;s. To insu re cxtcmkd media lif" c:J.ch dis­

kcuc 1s manufacLure<l '''i th .. n::onf.�rccd hub-hole. 
And of cour�c. :1. plast ic lilH':li'Y case is included 

;;��:;·:��:,�; ����•
i
t:,�,:'�"�; . .. �����i�:�

�
������ �-

o
> • BOX 

Ten boxes 8 2 2 .  7 :-l One hundred boxes .) 2 1 . 5 0  

;'\llNliJ ISKETTES 1 0 1JOXCtl Box ill hoxcs 

:S:ti.OO :S:!ro .UO Scotch 74-1{0 )(lO H Ui ) $:11 .00 $:W,OO 
:w.oo �; .oo u�-s"n -1.-,.oo 4:1.00 

S<.:Otch !JOX ! O bx. 
7-10-0 .;;3;,, $ 33. 
7-ll-0 t :>. -1 :!. 
7-10- J:! :.J.i. :t3. 
7-l:J-O G.'i. �u. 

IJysan box 1 0  !Jx. lll!tX bo.� 10 bx. 

:n-;0 /1 S11J. sn. 3oGo s : • . . � .3. 
3740/l d 7:i. 7:1. 30CJU :17 . 35. 

·1:1 . 
:\l:\!.·\-CK(5){!! ) ple:•sc specify :, l/·1 a" 

I n s l allati on i s  s i m p l e .  A n.vone who has 
evet· chan ged a sp o d< plu g should be able 
t o  up - gt·ade his m i c t·ocompu l e r. 
I low c an Cal ifumia Dig'ital offer· these 
mt:n1ory up -g rade set s at 2 3 '; ·0 be l o w our c ompe t i t ion ? 
Si mp le , we bu.y in voltH1 l C , wholes al e  t o  de ale rs <.Ultl 
sell t he bal�mc e d i ,·c ei l_y to owners of p e r s onal m i c r-o­
s y s t ems . These l GI< dy n amie memoPy eircuits ::tl'l." 
fac l or.v p r·imc ;:mcl un eundil lon�tlly b�arantced for one 
full YC�ar. N 0 W , bcfOI''e _vuu ellangc your n 1 ind , pick 
up the t el ephon l! and o t·tlet· your up-grade me m o1·y 
from Califo1·nia Di git al . Add .S3 for THS80 jurnpc1·s. 

S T A T I C  1 - :.1 1 :.1 2 - 9 9  1 0 0 - 5 C  -D9!J 1 1< +· 

2 1 L0 2 450nS. 1 . 1 9  . 99 . 9 5 . 9 0 . 8 5 
2 I L 0 2 2 5 0n S . 1 . 4 9 L ::W· 1 . 2 5  * 
2 1 1 4 J K-.;-l -J:iO -:1. 7:) 4. GO 5. 95 5 . ;;o 5 .  2 5  
2 1 1 -t l!<.-.;4 300 
-10-!4 4Kx I 4:i0 
404-1 4!<.-.; 1  250 
4045 t l<.x-1 -1 .:> 0 
4045 J l<.-.; 4 2 5 0  
5 2 5 7  low p ow. 

H .  9 :"l 
5. 9 5  
9 .  9 5  
8 .  9 5  
9 .  9 5  
5 . W l  

a . :) o 
5. 50 
9. 50 
8. 5 0  
9 .  5 0  
5 .  5 0  

8 .  0 0  
5 .  2 5  
9 .  0 0  
8 .  0 0  
9. 0 0  
5 .  00 

' 
4 . 8 0  '1 . 6 0  

2716 EPROM 
SALE SB.i:l�l 
W e h:.�ve s l ashed price in ::t.n effort t o  r·�d�t .::e our over 
st oc ked invent o �7y . These are single iive volt EPR O.'\ Is 
manufactured by one of the Worlds largest pL·odu ce1·s 
of s �micondu ct ors . AI! are first quallty prim� devices. 
Ceram ic 4 3 0  nS. 

FREE 
UhRA-VioLET PRoducTs UYS 11-E 

UV EPROM ERASER 
With purchase of 

FORTY 
2716 EPROM's 

$J9value 

NEW 
from 

Shuyart 
Techno1oyy 6 
Megabyte 
Hard Disk Drive 

P:.�ckaged in the s a m e  physical s ize as the industry st�m­
dard 5 1 /4" n t in ifl oppy d is\.; drive. The mi cro- Wi n ches ­
ter stores thirty t i m e s  as llluch data ( 6 . 3 8  megabytes 
unformatt ed),  ac c esses data twice as fast ( 1 7 0 m U l l ­
seconds) and t ransfe rs data t wenty t i n 1 e s  faster ( 5 . 0  
m egabit s per second. ) 

The ST506 is factor_y scaled to JH'otect the n 1 edia ft·Olll 
cnvil'onme nt al contan1inates. Hequires only D C  voltage . 

Dual California Digital :i 1 /-1" enclosure. 
ST r, o G  drive and powe1· supply. �1500 

$300 Shugart Associates Si\400 removable 
n1etlia disk drive for· above p:."lcl\age. add: 
S - 1 00 & Apple controller scheduled for 
spring release. 

T h <.:  new BSH timCI" 1"\l!l!t you1· h u m e  j u s t  lilte clockwork. Tur-ns u n  b:nps ami 
<.�pptianccs while y ou t· aw:•y f1·om hom..,. Cumpl t:IC! y r.:ompntiblc wllh y uu· l"X­
isting System X·lO deviCl"S. 

t;OJ.D t:DGJ·: C ON N l·:C' I 'OI<:j 

S- l 00 . 1 2:i" ccnt <:rs 1 0 "  
lmsai sol de1· .2 :,0" ru\1 �:! •. iO 
ln>sai wir-e wrar \TJJ :1 . . iU 
Sullins lli-Hcl • .  �.-,o· ·1.00 
Sullins lli-Hcl. W I\\' 
SUllins / Altai r . 1 40'" 
.t;,t;" Center-s (stan<l,u·d ) 
2�/H Kil'l Evcl..,t :H;/7:! Di � i 1 .-..f 1..; '"''" p S/ l" :, . �� i :Hif7:! Di>:ltal G roup \'.'/\\" ii.t;u 
-l:t/ll6 :\lotor·u]a iWOO S/ 1" 6.1i0 li , l "> 

.;:J/a6 �loto. GilOO W/W 7.UO G. a;, 

!�:Tk:GHA"J"ED CIH CC JT SI ICh:I·: TS 
Win: w,· .. p 

eaclt lUOI· 
$ . 1 0  �-·l l  .l(J .·J l  

. 1 2  . l ."o 

. 1 5  . 6 1  

.21i .Bi 
1 . ·17 

t\ppli:mcc .\lodulc 500 II'. $ 1 3 . �5 
Lamp :\!odul<: �00 \I" :Jtts 1 3.�::i 
:-o;Ew fuLl cOtllrol wall switch 1 ·1 .50 

TI·BIO 

�·;:��� .r::','a\ ,. :.! � +·  
::>1 . ·10 .� I . :w 

IJL!IS rc•malc· :!.tlO 1 .!)() 
IJl·: h•Ju<l 1 . :\.-, l .:.!O 
IJ:\1 :-, J' ,,ak �.r. :!. 1 .-, 
ll:\l 'tS fe•nal L· :J. :!�· l . I O  :! • � ' 0 
IJ,\ bond :!/1 ' ! . G O  t .:w 

U!J :,!:ol' "''"" �. ];, 
Ull 2.�S it:ntalc J. l ."> 
I!U hood :!/1' 
uc:l71' m;t.!L· ·1 .:!0 
J H.:.I�S fcn,alc ,;. oo 
llC houri :! /1' :!.:!.'> 
ll ll.iOP lll::l.l c .-, .. -.o -1. 7 .i 
l llJ50S female u.w U. liO u.uo 
uu:.o huoU :!/1' �.liO �. ·10 

Hll.lBU� C t\ 1\I..E CU:\1'\ J ·:t.:TUH S 
1 7 /:J-! :i"' •!isk ·i .ll:o -I. E> "1.:15 
:.!0/-IO TI!S-BO ;, , !>;, 5 . 11 :"> ·! .70 
:!:,J:,O B'" disll S . UIJ ;'>. 1 :"> 

SELECTRIC 
BANK 

TERMINAL 
$2�0 

lct·min;ol """S dcsit.'llt::d to lw Jocatc<J a1 c :� c b  lcllet·s !ll ;•t ion In ,J 
JnfOI·n t at ion enT c t·cd into the tl·rminal would instant;ul<.:Ously ;"!just 

cuSl OlllC<'S :•ccou!\1 :11 I he comput;; ;,)". :\ t•ccor<J of the tt·ansacl iou WO\ild he 
pos1 cd into •he cu st om •:Ts passlwok :md simulancousl_v rccor<.ktl onto :1 cont in­
uous �0 column !):![WI" ru\1 loc;ll�·d within the terminal. USED 

lO:ach unit i s  supplied wilh print hall .  dbbon an d  docum entat ion. 

-t�l':.�)'i:·� B�Ilos $24.95 
t;; t key llytck non-cnc lded k cylwa nl. .Xc·w 
surplus /JU rchased ft·om the re s id u:� J m­
vcn l or,;· of the Altair COf11]lUlet·. KJ·.Y -I!!K 
50 key ;\ licro-Switch hr:md !lall Effect 
kcyho:u·d. {USED). Ten ltlt TTL lcvc. l 01.11 -
p\1\ . lt<!-quin:!s t- 5 vol:. KEY·DT� :1 IIJs. 
Same unit with ASC!l c·ncmh:t·. t\dd $ 1  �.00 
Also a � · ailablc :\!�.xi -switch Nl.'W llcx.ndcc­
i m al kcyboanl. GI<Jss r·ccd. J"TL $ ·1 :J . l l t0:X 

�.�' PORTABLE DATA ENTRY SYSTEM 
Tl1csc used <bt a t ermin.tls wo;r·c ol"idnally tlcsigncd f01· ret ai l  st(H"" ord..,r en t ry 
SI"Stcms. Tlw OJ>Cl":Hol" t:Hter·,; the invo:ntory control munhc1·. nw•·ch:mdi,;u on 
h:tJI() ;md thc unit p l"icc. t\ftu1· all p e rt inent data h:Js hcl· n cntf:l"ud. t ll< • ." lll<J ! n , ., 
looust: is tclcpla"'cd. the handsd is ] > bccd in the acouslic couplc1· :m �·II the I"C­con!cd information is !l".:Ul !:l lllitto;d ht•ck the !Hasler COI)l]mtcr-. 

;;:i��;�a�?;�:f�� g,����.���: .. ;;'�,�.��t�·t;
1
,:·�;�a����\:; 1,�����;;��� ���P�� �:��:riJJ�;�h c;.,Te�> 

All units removed from Sc!·vicc in wo l"l: in g condit ion. Odg-inal cost ovl·l· $2 , :100. 

Regulated 
Power Supply 

5 VOLT 5AMP 

Sankyo Magnetic 
Card Transport 

!"h is S.mkn.< canl t ransput·t is e.'l'·'hl,.- uf ,;torin :: 
. o nd r·et t"i , · l"in :.: o·;ct· 400 c h . u · ., r.; l " '" " uf d .• t.• l t"utll 
.o ,;in-.:lc :! x 1 "' 1ll' st\ l<: n·;,c:no:lic •l,,t .< <".u·d. 

.\1u\o•·izcd n <=<:h •• n i.� : u [H>l l,; tho: " ' ·•:.: n e ti c c.u·d a�rm;;; the fonr ch.umcl re.,Jh· . .-itt: 
lto·atl in UIIJt:l" ( ",\ 0 SL"I"Uiltl,;. hl<•.tl \or· :m\" d.1\;1 fll"OC<:SSiiiL: .IJ>pltC.t\!<Ht l>ii<TL Sn,,ll1 
" t\1111\ S  of i nfu,.,,,,t iun must hL' ,. UldtHit l\" l"t:lnet·c·<l. O •·i.:in o.l cmH "'>CI" : �IJU.OO 

I I"Cll lli Ut(al iun .utd ::\.<11 plt• , .... ,.d mdmlcd. ;._L"II suq>hl!;. Sl'C·SCII 

_ � TERMINAL 
� �7.::':�i::;�f:::lJ.'t1:����:��·��;�:":0�i:f�j" 

;�;���,;}:�i� �,n;, il� o���·�.'��:;:f/'� t':� ,:�� :.-;;�;,u ;: ��� ":;r:������::���r-�d -�1�1;���1 ;;�:l>f;,')� l f,�,';,�l:· 
<•dvise the O!H�I":.tor of t !,., sv.�tcll•, �tatu�. Four inch l�d spcakt• l· �cknowh:t!ge., 
�cccpl�nc.:- of da t a :uoU a!..-t•ts the upez•a1ur- uf pending probl<."m.'l. 
11<11 11>051 of "Jl this " US E]) '" lCI"UI]naJ .  w\!h II \lnlc i m ag in:t.t i.un , C[lrl b.., ""llillL"et"ed 
10 Tll."<ke ll1<· pc�fccr hon>c r,,. ·•" 5·100 c�m \>Ulc r ..,,u vi<h'o dbpla,·; or v.·hJo llllfl.l 
n•odl f •cation 11">11 "cccpt t lw Hockw<:ll Al1\l-tif> nolcr-o/compu•cr. 

WESTERN UNION 
ENCLOSURE Th,;sc cnclosu ro:s """r" l!l:UIIIf"c­
tu t·e<.l for- ll"cstc111 Union by Unl· 
ver-sa! Technology . The exacl 
JlUl"jlOSC Of tl•c producl ls still " 
m yst c r-y but thc o:nclosun: ls 
idcally suitc<l fo!" .ut S·IOO muthc•·­
buar<l w !t h shidtiL"d power suppl_v. 
lt.:mm•;,ble hood and pl o."ld l!l:os 
fronl lllakc t his enclosllrC an a! • 
t ractivo; h om<." ft>r any hohby p•·o.lm:t . 

��t"�.f�.:�
l
���;:n�1�1

t
�,:I, �������� ����;: i,�,� �:��\��i1��s"�onncctol" . six 

i�i£.,1'"�1���� Jl�'1';�;:; ,f,�;�,.:�i'1�1h ;' �� ���- Inside· ,Jin,cnsions: I:J"' x 



ANACOM 1 50 
DOT MATRIX PRINTER 

Mfg. suggested list S1350 
California Digital Introductory Price 

\J l' lt ,\ \I I I . I T  Y . . . r s  r h.., l:ev compo:rcrn of tin.: !lew 
1\n:rcum t :,o. "" hdls no whisr lt::s . "" pr·olllc"'s. 
just consisr �·nl hi�•lr qu.t lil\' OU!Jilll , 

l"hls nino· wr n• dO\ Iltat rix pr·inl cr fc.rlur·..,s :o U.,Jl isr lc 
' ''Jre pl'int rn ,·clo.lllisrn guarantco.:d for· three ,,j]Jinn 
ch>J r·actt:T'S, J .uw r::• >�rnt (!G) int csr·a1 ed c> n::u it s ;,drl t o  
t h e  r·diah!Ht v o f  r h e  J•t·intcr· 

,\Jic r<oproccssor· C<>IIIT"••ll1·d logic seeking bi·dir·er·li<!n.ol 
\l(·ad allows t ho• t\n:u::orn Lu print up to spct:dS of 1 !">0 
char·acter·.� J•cr·  �c•::<md. I :JG columns wid•·· 

S"·itclr Sd•·cT.olole : sl.ip i'·'l'er Jh ! dornti url , .c.or·r·i.IJ:"C 
o'c\11 1'11/linc fo·cd .,nd six or· cif!:lrl liucs I'"" mch. 

Lcx.u> I'"Jier· sh1dtl ;urd l'nclosun· sound IJ!'OOltlll: '"I<! 
10 tlu: <wo· •·:rll qu.olll'' of the printer. 

l'hc· ,\n:n:om 1:.o i s  dcfinla:ly the hcst v.J.Iue rn totl.ovs 
'-'::O:t ro•nrcl,· CUII>J>CI>Lh·t: world of mkro·pl·inr,.,·s. 

I f  vou .rre in till· m;, r·kc·l for ,, " t,l'u:>.ln:- l.n dn.,�· n·d " 
dot" m:ot t"i,; p dnteo·, pl<.;��e coasi<!cr· 1h" An.,curu \ ·,u 
befure l"r r·cha.�in� a lcss •·cliahlc m>Jchinc. 

·h•:di.<IJk ettla:�· !(.<; ... :!�:! scl'ial �f;oo haud. i'H,\· I r,os 
or· Cenu·oni<:: pat·alld 1'11,\- 1 !",\Jl'. l'iclrl •·x<::h .tnl:c. 
IJI'S llh!J ipillj.! wdclH ·10 JII)UII<JS. 

Tlu: lli.'W :HO I d ispl ct\' tc r·min.tl is th., Ill.\\ emry into 
·lr�· plu�; COIIIJhrl ;:rhl c t!lic r·o C<llllJIU i cT' inclust n·. 

!"his rrrodul.�l'lv ,.,,,;tnreted Cl! l' te r·ml!1.<l ha;; be<.•n 
o:ncincet•�:d wirh the user· in nr hv! .  Tl1c \'idco displ:lr 
wo<!ulo·s swil•ds and lihs t o  pr·u,·i d,· tlr<.· O]H:!':IIOI' witlr 
.r comfor't:rhle dcwutl-! po�ru r·e. 

Twdv�· rrtch I ' ·  :1�1 l!l'ecn pl!ullph«t' scn·en ho;o;;;r s  a 
edsp 7 hv 1 -i d>.r r·.rct er· ,rat t"ix. 

St.orul:tr·d IIU hv :!·l lirrc acn:crr f<wrro,ot wi! lr a :!,", th line 
t u drspl.w m;U"Irinc sr .otus .urol .rid in tlre d i,r (:nust ics 
ill !lr�· Cl't.:tll of d SVH\el!l 1!1;dfuw,;l i<MI, 

117 l;c\' Seh·ctt"ic st1·l·· k··•·hoa !'<l .ll·t•al\gcmcru 'tloul! 
wnh IUUIICI"k •·ll!t'V p.1d. J:il!lrt «sc· r· t.l•·finnhlt: func· 
t rou k�·vs. 

l'hc :11 01 1•ioJeo ter11 in.o l is HS:!I:! eoo: pat.,hl t• <Ulo.l tli�;­
pl '"� .rl !  \:!6 \Sl 'll ch:.>racl <"t's irrcluo!inc coatr·ol codl•s. 

,\ccc·!'sihl e custonh.T Sclup switchcs :oi d in <;hO(Isinc 
such op;ious as line :;peer!. pal'in· scr·ol!. and •·cverse 
vttlco. 

!Ill! rnosr of all. lllr ilt  into ever·•· :J! 0 1  • �·rr••iu.ll is til\' 
qu.oli\1' th.lt vou lurv�· h·:rrued to �:xpect frou> the J B :\1 
t'Ot"JII.•r·:otion. V I > I' ·:J i til 

NEW H EW LETT PAC KA R D  ACCESSORIES FOR THE 
from 

INTEGRAL DATA 460 PaPer Tiger 
GR:�W1cs $11�0 

l'lrc ·lliO !'roper T\jler uses n dot tll:ol !·ix character formation tcclmiquc in which 
placemerrt of rho dots OI'Crlap both horizont:11ly and vertically t o  achieve a co1'!'e· 
llpomlencc t]U:olity prirttlng. 
The l'rinter's n\ne-11·\rc print hc:ul uses staggered needle rows to c•·catc tlu; v..,, .... 
\ i<::nlly ovcl'lappin!l dots. The ho:nd \11 dr·iven bl-dir�:etiona.lly under microl'r·o· 
ccssor cont rol loy n steppcr rnotor driven mechanism. 
•· l'lnl K " huffcl' a.Jio"·s thc pl'intcr to acc .::pt the entire content of n I,!J20 
CIIT scro:cn. W\tlr gr11phics S<�jll!estcrl !'etail pric�· $ 1 . ��5 2i lhs. PHG 

TELETYPE MODEL43 �· · · : 

4320 KEYBOA RD MODE LS 

TTL serial output AAA S 995 

RS232 serial AAK 1050 

Frict ion 80 column AAE 1 1 00 

Friction 80 R S 2 3 2  AAL 1 1 95 

Bell 1 0 3  Modem AAB 1 1195 "K:' 
EPSON 

MX-80 $495 

ADDS 

$2650 

AMPEX 
D I ALOGUE 80 

CRT TERMINAL 

sggs 

l!l.t d . \. 1 :!.; �n -.o 
no ch.11·.rc' c· r· h·. :!·l ltne t w.·h·�· rnd> 
scn·•·•L l ll k ••l' mm •· rrc ·errr n· clustc r·. 
u , .. ,.,.,·s·· �·i•h·u. Uospl.n .tl•l•· cull" r·ol 
cl>.l i'·•CI •· rs. \ 1 > 1 ' ·1\:!.'o slup. 60 1hs. 

H J . I ; ].,\ I 30 ·:•:oO 
\do!H itHr.ll f•·;oT!I !"es. Spccoal funct rO!• 

h·• s. JH.:h r"�ClhlliCl!r j.!r·�plncs. ;!:o th 
.�1 ••ull line. \lu\1 i· intensn•· scr·c··n . 
. .;,I JR' I'i(l!' ' ! " t l i l \  k('vhn.,,·d .  \' 1 1!"·100 

1\ J-:( ; ! .  \ I' 1 0  � 1 1 : 1 :; 
l n s • '!'l/ d.·l d • · ]rue fc::.ru r·e. J·:l •·v•·n 
Hj>O'Ci;ol J' l' , t ]l hi c S\"!llhU]S, \I ! ) J' -H·\0 

H J :fit-:N I' GO • '\ .J!I C• 
Bn lfc•r·o·<l •l ispLI\' . l� luck 11 10do• I !',LIIS• 

I ' !'OI •·e• �·d fir·lds. \' 1 1'1' ·1\!iO 

B M C  VI DEO MONITOR $259 ' 

direct connect Your ChoiCe 

MODEM $169 
mudcms dimit T'<Il• loss o f  infua·rtr:ot ioll rhr l· tothe c;�!·hou cumpr·ession ·: ::c:.:. ; ;::, acoustic modcll' s. Chuus•• t•ithet• <of tho:s�· two ..:rc,>t mitt s. 
U;�tn Svst�n s 10� 1.1· 1s s •.dtclr sclectnble h<>tlw:cn :ms,\·" t' .rml oril(· 

I u l l v  Bell 10:1 cump·ot.ohk. ]Jir·�·•·tly eormccts t u the ncw mO<.Inla1· 
100"', pu'.\'eo·�·o! fruru tlrc tdq>lrOn<.: line. ;.:o need to loo.:"ll' modem tn 

1'0"'"'" r·o.:eqltide. \IU IJ· \ 0.11 .1 '  2 pounds. 

APPLE COMPUTER 
C,\LIFOJlXIA CO:\lPUTt::H S Y STE MS 
Aritluncti<:: Proces!'lor 7 6 1 1  U/ C S� l D 
,·\svneh ronco.•s serial interfaee 7 7 1 0 I:?!J 
Ceillronics Jnterfnce card 7728 9!"• 
1 2K PI!Oi\1 ro.Iodul c  7 1 1·1 6!} 
C;�lender/ Clock. U>Jt. h11ck-up 742·1 tl9 
P>Jrallcl Interface 7720,\ 99 
Pro!!ramnble T imer 77-IOA U!} 

:\100::-.TAP.> CO:O.IPUTEII PBOIJUCTS 
lntro X·\0 sys:em for BSB S23D 

����������� ��Po':\'��i� bit ��� 
,\ppl e Clock ballcry bnck-llll 
&•pcrtaJker 502�0 
BO:O.l Plus with f1hcr 
BO:O.I Writer/ Programme r 
APPLI� BllAiXO PllODUCTS Annlog/ D igita.l conve1·rcr 7.J70A 

i\IICHOSOFT PRODUCT� 
1\pple to Z·60 CPU c ar·d 

Apple J.angu a�e c"rd 

:nu :�:���� �::� �:;���������:���l e r 
ll. C. H AY ES PHOUUCTS 
i\HcromooJcm for Appl" 
CO:\IPUTEH STOP PllOUU CTS 
Double Vision I 60 Column Video :!f>O 

,\pplc par::.Uel interface 
SSM i\!!CHOCO:O.IPUTEH 
Dual serial para llel interfa<::e AIO 
SOHHEI\'TO Vc\LLF.Y ,\SSOC I ATES I N TE HACTJ VE STHUCTUHES \G Channel t\/ D  c ard A!0 / 2 2i:, !l" floppy controller ( P::.se :.rl) 360 

5-100 BOARDS 
Assembled • Tested • Burned·in 

MEi\SUHE:O.IEi\-f SYSTE:\IS 
Dynamic memory D:\IB ·G·!OO $770 
Dyn;�mic memory J):\!B ·3:!00 700 
GODBOU1'/ CO i\IPUPHO 
Du:.rl 6068/8085 IG Uil CPU 3i!'> 
Z·80 CPU 2� bit addrc�s ·I :\lllz 2�:1 
St.�t ic HA :\1 32K (Alpha r-.licro) 57f> 

t�',:�:f�;:r�l
r 

c
1�J or1 gr��;:��1

s hoard ��� 
�!·;1\TTLE COi\lPUTEit Plt OilU CTS 
(10!16 H i  bit CPU 2 cat·tl sct / B G  tlos �!J5 
Ci\LIFOHN!t\ COi\lPUTI::II S''STEi\lS 
5 · 100 11\ainfrnme 2200:\ 329 
Disk controller/:!. 2 CP:\1 :!·12:! �2!.1 
Z·BO CPU .; i\lllz Di\!A 2U I OA 250 
DIGI'!',\L BESEt\HCll 
32K 2716 EPHOM board 99 

EPH0:\15 for nl>ov" 2 7 1 6  lli ro..'<J . I �  

CALIFOH:'\:IA DATA COBPQH,\TIOI\' 
:A/ 0  bonrd IG ch;umcl 12 hils 
QT CO:\!PUTEil 5\'STf:MS 
Heal time clock/enlcndar 1 3;. 

:\\OR HOW / THI:'\:K ER TOYS 
Multiboard " t\'EW" Daisy wheel port . 
renl rime clock. pow<"r on jump. 
program interrupt com 'l 3P / 3S 
S"·itchboard intcrf::.ce �P / 25 
Disk Jockey I di sk controllt'r 
Disk Jockey 11 doubl�· density 
SD St\LES 
l'HOi\I·I O O programm!."r 
Video display ho;�rd !1024 
Vers,.noppy 3740 controller· 
11\ULLEN PHODUCTS 
ExtenoJcr hoard/Logic probe (kit) 
Helay Q>to/coot rol bo>Jrd 
]), C. HAYES PRODUCTS 
:O.licrornodem 5·100 FCC rcgit:ter Jit, 
t\HTE C ELECTHO:-.ICS 
Wire Wr::.p proto board W\\'/ 1 00 
General Purpose proto GP (100 

CAI.fFOilN ilt DIGITAL 
8086 CPU -<K on board s!ntic II 

TELETEK SINGLE BOARD COMPUTER 

FLOPPY DISK CON TROLLER 

Quiet 
Buss 
8803-18 



21 1 4-3L 5257-3L 2708 271 6 
4096 B IT  ( 1 024x4) 300ns (TMS 4044) 450ns 8K 450ns 5 Volt  only 
LOW POWER STATI C  RAM 4096x1 300ns EPROM 1 6  K EPROM 

POWER STATI C  RAM 

8fSJ2DD 8/s5ooo 
1 00 + SJDD 1 00 pes . + 

M OEM SALE 
$1 29 . 00 
FEATURE 
FITS GTE HANDSETS! 

2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC C ERS 
The exclusive triple seal ol Livermore's new flal mounted 
cups locks the handsel into the acoustic chamber yielding 
supenor acoust1c 1Solat10n and mechanical cushioning. 
Desig ned to adapt to most common hands ets u s e d  
throughout t h e  world, t h e  STAR offers tlih ut ost i n  flex­
ibility and transmission reliability. 

�g�f!f�;t
t!���� 300 baud 

• Compatibi l ity : Bell 1 03 and 1 1 3; CCITT 
· Frequency Stab i l ity: ±0.3 percent. Crystal controlled 
• Receiver Sensitivity: -50 dBm ON , -53 dBm OFF 
· Modulation: Frequency shift k'eyed (FSK) 
· Carrier Detect Delay: 1.2 seconds ON; 1 20 msec OFF 
• EIA Terminal Interface: Compatible with RS 232 

specifications 
• Teletype Interface: 20 mill iampere current loop 
• Optional Interfaces: IEEE 488; TTL; TTY 43 
• International (CCITT) frequencies available 
• Switches :  Originate/Oil/ Answer; Full Duplex/Test/Half 

Duplex 
• I ndicators: Transmit Data, Receive Data, Carrier 

Ready, Test 
• Power: Supplied by 24 VAC/150 MA UUCSA listed wall­

mount transformer. Input 115 VAC, 2.5 watts. (A 220 
VAC, 50 Hz adaptor is available upon request.) 

· Dimensions: 10" x 4" x 2" 
· Weight: 1 .74 1bs. (3 1bs. shipping weight including AC 

adaptor.) 
• Warranty: Two years on parts and labor, excluding the 

AC adaptor which carries the manufacturer's warranty 

List Part No .  Descnpt10n Price 
LIV-STAR RS232, TIL Modem $1 99.00 
LIV-STAR20M RS232, 20MA Current Loop $1 99.00 
LIV-STAR-V21 CCITI European Standard $229.00 
LIV-IEEE I EEE 488 Standard $395 .00  

CAB LES 

SALE 
PRICE 
$129.00 
$129.00 
$209.00 
$249.00 
$388.00 ,,.., .. ,_,, "" ''"· occn '""'"" y: 

Part No. Description Price CND-RS2328F RS232 8 Cond 8 fl. . . . . . . . . . . . . . . . $19.95
' 

LIV-121 1 EEE to IEEE 2 Meter . . . . . . . . . . . . . . . . . . . . . $59.95 
LIV-12PET IEEE to Pet 2 Meter . . . . . . . . . . . . . . . . . . . . . $59.95 

RS232 and "D" S U B-MIN IATURE E@I�ON N ECTORm;:=:·r� 
P = Plug, Male Type - S = Socket, Female Type - C = Cover, Hood 

PART NO. DESCRIPTION PRICE 
1-9 1 D-24 25-99 

CNO-DE9P 9 PIN MALE S 2.10 S 1.90 S 1 .70 
CNO-OE9S 9 PIN FEMALE S 2.70 S 2.40 S 2.10 
CND-OE9C 9 PIN COVER S 1 .50 S 1 .25 S 1 . 10  
CND-DA15P 1 5 PIN MALE S 2.75 S 2.45 S 2.15 
CND-DA15S 15 PIN FEMALE $ 3.95 S 3.60 S 3.20 
CND-DA15C 15  PIN COVER $ 1 .50 S 1.30 S 1 .10  
CND-D825P 25 PIN MALE S 3.50 S 3.25 S 3.00 
CND-D825S 25 PIN FEMALE S 4.60 S 4.35 S 4.20 
CND-085 1 2 1 2  1 PC. GREY HOOD S 1.60 S 1 .45 S 1 .30 
CND-P25H 2 PC. GREY HOOD S 1.50 S 1.25 $ 1 . 10  
CND·D851226 2 PC. BLACK HOOD S 1.90 S 1 .65 S 1 .45 
CND-DC37P 37 PIN MALE S 5.80 S 5.10 S 4.45 
CND-DC37S 37 PIN FEMALE S 8.70 $ 7.70 $ 6.70 
CND-DC37C 37 PIN COVER S 1.80 S 1 .55 S 1 .30 
CND-DD5DP 50 PIN MALE S 8.75 S 7.75 S 6.70 
CND-DD5DS 50 PIN FEMALE $ 1 1 .65 $10.25 S 8.90 
CND-DD5DC 50 PIN COVER S 2.00 $ 1 .80 S 1 .60 
CND-020418  HARDWARE SET 2 PR. S 1 .00 S 0.80 $ 0.70 

CND-RS232BF CLA���3fA�E���J�AB Fl $1 9.95 $1 7.95 $1 5.95 

saso each s1 1 95 each 
$475 or 8/s54° or 1 0/sgooo 
@IDIDffi®{JJ� 841..£: 
Static S-1 00 Memory 

32K ECONORAM XX 
List Price Our Price 

GBT164A16 16K RAM A&T $399.00 $329.00 
GBT1 64A24 24K RAM A&T $539.00 $455.00 
GBT1 64A32 32K RAM A&T $699.00 $569.00 

1 6 K  ECONORAM XIV 
List Price Our Price 

GBT143U Unkit $279.00 
GBT1 43A A&T $349.00 $299.00 

SPECTRUM 
S-1 00 COLOR G RAPHICS BOARD 

GBT144U U N KIT 
GBT144A A&T 

List Price Our Price 
$299.00 

$399.00 $349.00 

GBT20 SUB LOGIC UN IVERSAL GRAPHICS 
INTERPRETER SOFTWARE $35.00 

8085/8088 CPU BOARDS 
Board with 8085 only 

List  Price O u r  Price 

GBT1 61 U Unkit 
GBT161A Assembled & Tested $325.00 

BOARD WITH 8085 & 8088 
GBT1612U Unkit 
GBT1612A Assem. & Tested $425.00 

1/0 BOARDS 

$235.00 
$305.00 

$295.00 
$399.00 

I NTERFACER I 2 SERIAL 1/0 

GBT1 33U Unkit  

LIST 
PRICE 

GBT 1 33A A& T $249.00 
I NTERFACER I I  

3 PARALLEL 1 SERIAL 
GBT 1 50U UN KIT 
GBT 1 50A A&T $249.00 

OUR 
PRICE 

$ 1 99.00 
$219.00 

$199.00 
$219.00 

ECONORAM XA 32K RAM 
Order No. 
GBT129A32 

• 4MHz with Z80 
• 5 MHz with 8085 
• Assembled and Tested 
• S-1 00 Compatible 
• Fully Static 
• 24 Bit Extended 

Addressing 

Reg. $689.00 

Sale Priced 

$450.00 

M 

From the power supply through the sturdy chassis, TEl 
constructs and assembles each mai nframe with great 
care. Every TEl mainframe uti l izes a constant voltage 
transformer (CVT) which del ivers clean, regulaled 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 1 40V. This means the mainframe wil l never 
notice voltage variations or even a brownout. It also pro­
vides 100 dB noise rejection to protect the computer from 
voltage spikes and l ine noise. 

S-100 MAINFRAMES 
TE1-MCS 1 1 2  1 2 Sio\ Desk 
TEI·MCS 1 22 22 Slot Desk 
TEl-AM 1 2  1 2  Slot Rackmount 
TEl-AM 22 22 Slot Rackmount 
Shipping Weight: On 12 Slot Mainframes 

LIST 
PRICE 

$685.00 
$845.00 
SBOO.OO 
$945.00 
35 Lbs. 
50 Lbs. On 22 Slot Mainframes 

DUAL 8" DISK CAB I N ETS 
TEIDFDO Desk Cabinet $ 675.00 $ 599.00 
TEIRFDO Rack Mount 820.00 749.00 

Include Money for Shipping on all Mainframes 

GBT-153U 
GBT-153A 
GBT-154U 
GBT-1 54A 
GBT-155U 
GBT-155A 

s-1 oo @®m&{j)l!Jf'r 
M OTH E R BOARDS � 
UN K IT 6 SLOT 
A&T 6 SLOT 
UN KIT 12 SLOT 
A&T 1 2 SLOT 
U N  KIT 20 SLOT 
A&T 20 SLOT 

LIST 
PRICE 

$ 1 29.00 
$ 1 69.00 
$214.00 

CCS-281 0 Z80 CPU 
2/4 M H Z  C P U  W/Seria l  1/0 

CCS-2810 A& T 
List Price 

$300.00 

PRIORITY ONE ELECTRONICS "' 
1 6723 B ROSCOE BLVD . • SEPULV EDA, CA. 91 343 

. . . � 

Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, " ; 
m u m  order $1 5.00 Prepaid U.S. orders less than $75.00 incl ude 5% shipping and handling. 

M I N I MUM $2.50. Excess refunded. J u st 1n case . . .  please includ e  your ohone no. Prices subject to 
change without notice. We wil l  do our best to maintain prices thru February 1981 
"SOCKET and CON N ECTOR prices based on GOLD, not exceeding $700 per oz. 

'Sale Prices are lor prepaid orders only credit card orders w i l l  be charged appropriate freight 



DISK DRIVES, etc. 
�®Shugart SA801 R 

SAL 

S H U-SA80 1 
2 O R  

Capacity 
Unformatted 

Per Disk 
Pc: Track 

IBM Formal 
Per Disk 
Per Track 

Transfer Rate 
Latency (average) 
Access Time 

Track to Track 
Average 
Setting Time 

Head Load Time 

Single  Dens ity 

3 . 2  megabits 
4 1 . 7  kilobits 

2.0 megabits 
26. 6 kilobits 
250 kilobits/sec. 

83 ms 

8 ms 
260 ms 

8 ms 
35 ms 

Double Density 

6.4 megabits 
83.4 kilobits 

n/a 
n/a 

500 kilobits/sec. 
83 ms 

8 ms 
260 ms 

8 ms 
35 ms 

C..� IlK 
ven\o-n'l:l. 

,. - California Computer Systems !!!!I CCS2422A 
LIST $400.00 

SAL E  
$375.00 FLOPPY DISK CONTROLLER 

WITH C P/M VERSION 2.2 

I E E E  S-100 CAMPA TABLE SING LE/DOUBLE DENSITY 
5 '1<''/8" DISK DRIVES 

SINGLE/DOUBLE HEADED 
ASSEMBLED & 

App lication 

TRS·80 Apple 
North Star 
M icropolis 
77 Track Cert 
77 Track Cert 
Shugart 80t R 
IBM 3740 

TESTED 

Box of 1 0  

S29.95 
$29.95 
S29.95 
S4B.DO 
S48.DO 
S37.00 
S37.00 

MIC��:�=� 
FOR T H E  TRS-80 

M IC ROPOLIS OVERSTOCK LIST 
MODEL DESCRIPTION LIST 

SALE 
PRICE 

S-1 00 SU B-SYSTEMS 
MCP-1053-4 1 .2 M8 2 HEAD DUAL $2605.00 S1395.DD 
MCP-1053·2 630 K8 DUAL $1895.00 S995.00 
MCP-1043·2 315 K8 SINGLE $ 1 t 45 .00 S695.DD 
MCP-1041-2 3t5 KB SINGLE. NO PS $1045.00 $639.00 
MCP-1042-1 143 KB SINGLE $795.00 S625.00 
MCP-1041-1 143·KB SINGLE. NO PS $695.00 S595.00 

COMPLETE W/S-100 CONTROLLER. CABLES. 
MANUALS AND M I CROPOLIS M OOS AND BASIC 

ADD-ON DRIVES 
MCP-1033-2 630 KB DUAL $ t 395.00 S895.00 
MCP-1023-2 3t5 KB SINGLE $645. 00 495.00 
MCP-1021-2 3t5 KB SINGLE. NO PS $545. 00 S475.00 
MCP-1 02·2-1 t 43 KB SINGLE $545.00 S375.00 
MCP-1021-1 t 43 KB SINGLE. NO PS $445. 00 S360.00 

REQU I R ES ACCESSORY ADD-ON CABLES 

TRS-80® DISK DRIVES 
MCP-1027-1 
MCP-1037·1 
MCP-1027-2 
MCP-1037-2 

35 TRACK SINGLE 
35 TRACK DUAL 
77 TRACK SINGLE 
77 TRACK DUAL 

$545.00 
$t t95.00 

$645.00 
$ t 395.00 

5299.95 
5695.00 
5439.00 
5795.00 

ACCESSORIES 
APP 395M NEW DOS/80 TRS·80 

35 lhru 77 
TRACK OPERATING 
SYSTEM 

PR1-34CEEE-2 Two Drive Data Cable 
PR1-34CEEE-4 Four Drive Data Cable 

SUPPLIED ON 
35 TRACK 77 TRACK 
$t49. 00 5t59.00 

529.95 
539.95 

Thlnker 'Ibys·· 
DISCUS M 1 0  

1 0M B  8" HARD DISK DRIVE 
& S1 00 CONTRO LLER 

WITH CP/M 2.2 

Recording Characteristics 
Recording Su rfaces 
Heads per surface 
Usable Tracks per Su rface 
Track Density (per inch) 

THTM10S 10MB 8" 

1 1 .7 megabytes 
tO.O megabytes 

1 2,000 bytes 
48,000 bytes 

LIST 
PRICE 

$3695.00 

4 
1 

244 
195 

SALE 
PRICE 

$2995.00 

-- PRIORITY ONE ELECTRONICS 
1 6723 B ROSCOE B LV D .  • S E P U LV EDA, CA. 91 343 

Terms: Visa. MC. SAC. Check. Money Order. U.S. Funds Only. CA residents add 6% sates tax. 
Min imum order $15.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handl ing.  
M I N I MUM $2.50. Excess refunded. Just in  case . . .  p lease incl ude your phone no. Prices subject to 
change without notice. We wil l  do our  best to maintain prices thru February 1 98 1 .  
' SOCKET and CONNECTOR prices based on GOLD. n o t  exceeding $700 per oz. 

Th�nker 
'Ibys·· �· 

Why not go all the way to the professional/industrial stan­
dard of 600K byte/side disk memory with your S-tOO 
system? The new DISC US/20'" lull-size, doubl e-density 
floppy disk system is actually less expensive than many 
mini-f loppy systems. 

And Thinker Toys'" hasn't just made full-size. double­
density disk memory affordable . . .  we've made it more 
functional. 

Thinker Toys'M has developed BASIC-V!M a virtual disk 
BASIC that lets you address al l  600K bytes (expandable to 
1 megabyte) as if were main memory. The data format is 
soft-sectored and compatible with IBM's new System 34. 
And DISC US/20'" accepts both single-density and dou­
ble-density disks for complete flexibil ity in  data storage. 

And DISCUS/20'" is even more attractive because it's 
priced and delivered as a truly complete system. It's com· 
ptete with all hardware. It's complete with all necessary 
software.  And it's c o m p l e t e l y  assembled ,  t e sted and 
warranted . 

Specifications: 
· C P/M V2.2 standard 
• Plug compatible with Shugart, Remex and Siemens 

single- or double-sided drives 
· Double/single-density capability utilizing MFM and FM 

data formats 
• Western Digital t 79t LSI floppy disk controller chip 
· Uses 2K of S-100 address space: 

-t K P R OM with built-in disk drive and 1/0 utility 
subroutines incorporating memory mapped 1/0 
- 1 K  2 1 1 4-3L 300 n s  access time RAM for disk data 
offeri ng and general purpose use 

· Starting address of memory space is 340:000 (EOOO 
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 al l  2 MHz and 4 MHz systems which 
conform with the proposed IEEE standard for the 
S-tOO bus 

• t 602 UART with crystal-controlled baud-rate generator 
• Sixteen switch selectable baud rates from 50 to t 9,200 

bits/second 
• TTY current loop and industry standard RS232C serial 

interface 
• Power-on jump circuitry for automatic bootstrap loading 

from the disk drive 
• Power supply requirements: 

t 50 rna; - t 6V @ 70 rna. 
THT-02DS Single Drive . 
THT -0200 Double Drive . 

List Price 
$ t t 99 . .  00 
$t 994.00 

THT -022S Single Drive . $t 545.00 
THT -0220 Double Drive . $2740.00 S2295.00 

FULL-SIZE, SING LE-DENSITY 
DISCUS 1 <¥ 

DISK M E MORY SYSTEM 
Specificat ions : 
Data Specifications and Formals 
• 250,000 byte capacity per standard 8" floppy diskette 
• Soft-sectored IBM-compatible format: 77 tracks/26 

sectors per track/1 28 bytes per sector 
• Includes Disk/ATE'" disk operating system with integral 

monitor, assembler and text editor & BASIC-V advanced 
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 S i ngle Drive . . . . . .  $995.00 5950.00 
THT- D1 D  Dual Drive . . . . . . . .  $t790.00 51595.00 

DISCUS H D  26 M EGABYTES 
THT -M26S Subsystem . 
THT-M26A Add·on hard disk drive . 
THT -M26HDC Hard disk controller. 
Shipping Weight: THT· M26S&A . 
Shipping Weight: THT· M 26HDC . 



TEST EQUIPMENT 
Single and dual trace, 15 thru 1 00 M Hz. A l l  h igh sen· 
sitivity Hitachi osci l loscopes are built to demanding 
Hitachi quality standards and are backed by a 2-year 
warranty. They're able to measure signals as low as 
1 mV/division (with XS vertical magnif ier). I t 's  a 
specification you won't find on any other 15 or 30 M Hz 
scopes. Plus: Z-axis modulation, trace rotation, front 
panel X-Y operation for al l  scope models, and X 1 0  
sweep m a g n i f i c a t i o n .  A n d ,  30 t h ru 1 00 M H z 
oscil loscopes offer internal signal delay l ines. For ease 
of operation, functional ly-related controls are grouped 
into three blocks on the color coded front panel. Now 
here's the c l incher: For what you'd expect to pay more, 
you actually pay less. Check our  scopes before you 
decide. All scopes complete with probes. 

H itachi ...The measure of qual i ty. 
H ITV302B 

30M HZ 
DUAL TRACE 

List $995.00 
SALE $859.00 • TV sync·separater circuit 

�i�it¥���:;\1,• High·sensivily 1mV/div !!! (5MHz) 
Sweep-lime magnilier 
( 1 0  times) 
Z -axis input 
(intensity modulation) 
Signal delay line ""'==-�''"" " " • Complete with 2 probes 

� ... -"" 11' • CHI , CH2,  DUAL, ADD, 

LIST PRICE: $850 

OUR PRICE:  $798 .00 
• Dynamic range 8 div. 
• TV sync-separator circuit • Buill-in signal delay line 

(V-352) 
• X·Y operation • Sweep-time magnilier 

(10 times) • Trace rotation system • Fine -adjust ing , click-position· 
ing function 

DIFF. Vertical 
Deflection Modes • X·Y operation • Trace Rotation 

35MHz TRACE 
WITH DELAY 

LIST PRICE: $ 1 1 50.00 

O U R  PRICE:  $998.00 • Economically priced 
dual trace oscilloscope 

• Square CRT wilh internal 
graticule (il luminated scale) • High-accuracy voltage axis & 
time axis set at ± 3% (certi­
fied al t o •  to 35•c) 

• High-sensitivity l mV/div. 
• Low drill • 2 Year Warranty 

HITVSSOB DUAL TRACE SOMHZ 
VARIABLE DELAYED SWEEP $1745.00 

HITV1050 DUAL TRACE 100M HZ 
VARIABLE DELAYED SWEEP $2390.00 

FOR DETAILED I N FORMATION SEE OUR 
60 PAGE DETACHABLE CATALOG IN NOV. BYTE 

(FLU KEt 
® 

LOW COST 
MODEL 
D804A: DMM'S • Nine functions: 

1 .  de voltage 
2. ac voltage 
3. de current 
4. ac current 
5. resistance 
6. diode test 
7. conductance (1-R) 
8. logic level and 

continuity detect 
9. temperature (K·type 

thermocouple) • Peak hold on voltage 
and current functions • Selectable audible 
indicator for continuity 
or level detection • 3'h-digit resolution • 0. 1 %  basic accu racy • LCD display • Overload protection • Safety designed 
test leads 

FLU- 0800A 
FLU- 0802A 
FLU- 0804A 

(Funct. 1 ·6) . . . . . . . .  51 25°0 
(Funct.  1-7)  . . . . . . . .  S 1 79°0 
(Funct. 1 ·9) . . . . . . . .  5229°0 

FLU-081 0 IRMS Bench 10AJ . . . S259°0 
FLU-081 1 (RMS Bench w/Batt.) . .  S299°0 

FOR ACCESSORIES, SEE OUR 60 PAGE 
DETACHABLE CATALOG IN THE NOV. BYTE 

GSC · 2001 FUNCTION GENERATOR
-.::. ;... 

• Sine, Square, Triangle • Separate TTL Output • 1 HZ 
to . 1 MHz • Vari-DC Offset • 1 00:1 Sweep ( :t 1 0V Input) 

H igh, Low Level 600 ohms Vari-Outputs. 
LIST $186·00 SALE $1 65.00 

- · GSC · 4001 DIGITAL PULSE GENERATOR -• Complement Output  P u l se, S q u are Wave • 
Symetrical Square Wave • Variable Output 0.1 to 10V@ 
50 ohms. • Drives 40 TTL Loads • Pulse Width,  Spac­
ing independently variable • Four Modes-Run, Trig­
gered, Gated, One-Shot • Sync-Out Leads Main Output 

LIST $235·00 SALE $21 0.00 

- GSC-6001 FREQUENCY COUNTER -
• 5Hz to 650MHz • 10M Hz Crystal Oven timebase • Ex­
ternal t ime base input • Selectable 0 .1 ,  1 .0. 10 Sec. gate • Switchable low pass 50 KHz Filer • True TTL Com· 
patibi l ity at input.  

LIST $425.00 

.&. PRIORITY ONE ELECTRONICS 
� 1 6723 B ROSCOE BLVD. • SEPULVEDA, CA. 91343 

. Terms:  V isa,  MC, BAG, Check, Money Order, U.S.  Funds Only. CA res lde�ts add 6% sales ta�. 
Min imum order $1 5.00 Prepaid U.S. orders less than $75.00 Include 5% shipping and handling. 
M I N I MUM $2.50. Excess refunded. Just In case ... please Include your phone no. Prices subject to 
change without notice. We wi l l  do our best to maintain prices thru February 1 98 1 .  
"SOCKET a n d  CONNECTOR prices based on GOLD, not exceeding $700 per oz. 

G lobal S pecialt ies Co rporat ion 
formerly Continental Specialties Corporation 

LP-1 LOGIC PROBE-Hand-held logic probe provides 
instant reading of logic levels for TTL, DTL, HTL or CMOS. 
I n p u t  Impedance:  1 00 , 00 0  O h m s .  M i n .  Detectable 
Pulse: 50 ns. Max. Input Signal (Frequency): 10 MHz. 
Pulse Detector (LED):  High speed train or single event. 
Pulse Memor� : Pulse or level transition detected and 
stored. GSCL 1 LIST PRICE $50.00 SALE $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 O O  LIST PRICE $28.00 • 
GS LP3-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 (L E D):  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 D I G ITAL PU LSER 

T h e  ultimate i n  speed and ease o f  operation. Simply con­
nect cl ip leads lo positive and negative power, then I ouch 
DP-1 's probe to a circuit node; automatic polarity sensor 
detects circuit's h igh or low condition. Depress I he push­
button and trigger an opposite polarity pulse into the cir­
cuit. Fast, troubleshooting includes injecting signals al key 
points in  TTL, DTL, CMOS or other popular circuits. Test 
with single pulse or 100 pulses per second via built-in dual 
control pushbutton b utton 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-size lab/field pulse 
generator for any family of digital circuits. Output: Tri· 
state. Polarity: Pulse-sensing auto-polarity. Sync and 
Source: 1 00 rnA. Pulse Trai n :  1 00 pps. LED Indicator: 
Flashes for single pulse; stavs lit 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 1 6  pins. Each of its 16 contacts 
connects to a single-bit level detector that drives a high­
intensity, numbered LED readout activated when the ap­
p lied voltage exceeds a fixed 2 V threshold. Logic "1"  turns 
LE D  o n ;  logic " 0 "  keeps L E D  off. A power-seeking gate 
networks automatical ly locates supply leads and feeds 
them to the LM-1's internal circuitry. Saves minutes, even 
hours in design troubleshooting, debugging of equipment. 
Voltage T h res h o l d :  2 V ± 0 . 2  V. I n put Impedance:  
100,000 Ohms.  Input Voltage Range: 4-15 V max. across 
any two or more inputs. Current Drain: 200 rnA at 10 V. 
Size: 4" I. x 2" w. x 1 .75" d. when open. Weight: 3 ozs. 
GSCLMI ' . . . . . . . . . . .  ' . . .  $60.00 SALE $54.00 
GSC LOG ICAL A NALYSIS KITS 

GSC Model LTC-1 Logical Analysis 
LP-1 logic Probe, D P-1 Log ic P ulser, LM-1 
wiring accessories, manuals and molded case . .  $220.00 

SALE $1 89.00 
GSC Model LTC-2 Logical Analysis Kit- For high-speed 
and memory analysis. Same as Model LTC-1 , except sub· 
stitutes LP-3 High-Speed Logic Probe . . . . . . . . .  �250.00 

SALE $21 5.00 



LIS™ PR ICE B R EAKTH RO UG H TRS-80 AD D 

Now 
Micropolis MCP1 floppy drive to your 
TAS-so· computer. The MCP1027M1 in ful ly p lug com­
patable with the TAS-SO" expansion interface floppy 
disk output. 

SIMPLE I N STALLATION 
Simply plug the MCP1027M1 into your data cable, 

and your on-line. There is no need to worry about tor­
mal compatability. Your TRS-80" 35 track 5V. "  floppy 
disk programs will operate identical l y  on the 
M C P 1 027 M 1 .  Compat abi l ity doesn't  end here. 
Micropolis has even matched the colors of  the 
MCP1027M1 to the TAS-SO " .  

WHAT'S A LITTLE TEC H N I CAL 
SUPERIO RITY AMO N G  

FRIEN DS? 
Anyone can cut price by cutting out capacity or 

valuable features. But there's no long term advantage 
in it. Not for the user. O r  the builder. 

Micropolis takes a better approach, even though it's 
harder, using advanced design to provide more 
capabil ity while also lowering cost. 

For example, most 5 •;. -inch floppy disks cut costs 
by using a cheap, less accurate plastic cam or cam 
follower to position the read/write head. Most S-inch 
floppy disks use a better approach, with a rolled steel 
lead .screw tor this function. 

We go them one better and use an all-steel system, 
with a precision-ground steel lead screw and steel 
follower. It  costs more but g ives us greater storage 
capacity with lower cost per thousand bytes. Not so 
incidentally, our steel construction (compared to 
plastic) significantly increases reliability, too. There's 
even a built-in Fi le Protect feature that prevents ac­
cidental loss of valuable data. (A file protected 
diskette cannot be written on.) 

Heat can cause numerous read and write errors that 
can become hazardous to your data. The major heat 
producing power supply components are mounted to 
a large heat s i nk, external to the cabinet, by the power 
switch and fuse (located at the rear of the cabinet). 
This design is  to assure that the drive components are 
kept as cool as possible to assure reliable data 
recovery. 

M I C RO PO LIS 
B U I LDS 'EM RIG HT 

Reliability just can't happen, and it  can't b e  pasted 
on latter. Micropolis knew you had to have it, so they 
designed it in .  Micropolis builds it in  every day. Just 
because Micropol is drives are economical doesn't 
mean they're cheap. 

To save u nnecessary wear and tear on the d iskette, 
Micropolis included an automatic deselect ion feature 
which relieves head pressure on the recording surface 
when the disk isn't i n  usg . This produces longer 
operating life: more than 1 0  passes on one track. 

When u n l oa d i n g ,  t h e  d i s ke t t e  is e j e c t e d  
automatically. J u s t  p u l l  it  out. 

ON 5 1/4 ' '  DISK 
FROM MICROPOLIS TH E WOR L DS LA R G EST 

MA NUFA C TURER O F  HIG H DENSI TY 5 114 "  
FLOPPY DISK DRI VES 

The Heart of your Micropolis TAS-so· 
add on drive. 

EXPERIENCE 
How can Micropolis offer so much for s o  l itt le? No 

need to visit the oracle at Delphi. The Micropolis 
secret is  simple. Micropolis is the only disk system 
builder who is  completely integrated in  manufactur­
ing. Drawing on the experience gained in producing 
over 1 00,000 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 ful l  1 20 day factory 
guarantee. 

YOU ' R E  I N  GOOD CO M PANY 
A s  a n  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 the 
marketplace, and so few hard facts available to the in­
dividual,  how can you make an intell igent 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 Micropolis for years of reliable performance. 
That is  one reason why International Computers Ltd., 
has recently signed a $20 mi l l ion dol lar contract for 
M icropolis disk drives. Years from now, you can look 
back and know you made the best choice:  
M ICROPOLIS. 

1 - - - - - - - - -

Disk drives being assembled 
for delivery to Priority 1 Electronics 

I NC RE D I B L E  
PU R C H ASI N G  POWER 

Priority O n e  Electronics, t h e  worlds largest stock­
ing distributor of  Micropolis disc drives was able to 
negotiate a special price for the MCP1027M1 when we 
committed to buy an entire production run. The 
MCP1027M1 is a good buy at the l ist price of $545.00. 
The MCP1027M1 is an excellent buy at our sale price 
of: $279.00 
Now al l  that remains is for you to take advantage of 
th is  truly Incredible buy, whi le the supply lasts. 

Cn;dil card buyer call tol l  free 

(800) 423·5633 except 

CA, AK, HI, call (21 3) 894·81 71 
or i f  y o u  prefer u s e  t h e  coupon below. 

- - 1 
(800) 423·5633 (21 3) 894·8171  

Priority One Electronics 
1 6723 Roscoe Blvd. • Sepulveda, CA 91 343 

Please send me the following items: 

I ____ MCP1 027-1 Micropolis TAs-so™ Ad on drive . 
I ____ APP395 New DOS 80 operating system . . .  
I ____ VRBM D525-01 Box of 1 0  Verbatim diskettes . . . . . . . . . . . . . . . . . . . . .  . 
I ____ MMM744-0 Box of 10 Scotch diskettes . . . . . . . . . . . . . . . . . . . . . . .  , . 
1 ____ VRBFD05 Head Cleaning Kit . 
1 ____ PA1 34CEEE·2 2 drive data cable . . .  
1 ____ P R 1 34CEEE-4 4 drive data cable.  

0 I have enclosed a check or  money order 

$279.00" ______ _ 

$1 49.00 ------­
$ 29.95 ------­

$ 39.95 ------­
$ 29.95 -------
$ 29.95 ------­

$ 39.95 -------

Sub ______ _ 

(6% CA only) Tax -----=-=" 
Shipping $2.50 I Bi l l  my 0 VISA, 0 MASTEACHARGE 

Credit Card# - - - - - - - - - - - - - - - - TOTAL 

Exp. Date __ · _ _  Signature __________________ _ 

1 Name 

Address 

City----------------- State _ _  Zip _ _ _ _  _ 
To cap it a l l ,  disk speed is independent of any fluc­

tuation i n  l ine frequency. 
It  all adds up to solid operation, year after year. 

"These sale prices are for PREPAID U.S. orders only. Credit _card orders wi l l  be charged appropriate freight. On I 
1 �yP;

1
o
0
v
1
al, purchase orders for the MCP1 027-1 wi l l  be accepted at $379.00, FOB Sepulveda, C'i3

ood thru Feb. S1 
1 

'TRS-80 is a registered TM of Tandy Corp. L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _1 

Circle 319 on inquiry card. 



Best Price and Delivery 
SUPER BRAI N by l ntertec 

Self conta 1 1 1P.d computer w1t il rlua l  r i l s k s and 
two R S 232C pons Complete wllh CP M 2 .2 
� n rl BA S I C .  $2685 32K Double Dens 1 ty . L1st $2995 . 

64K Doublf! Dens1 ty ,  L 1st  $3345 . $2883 

64K M111 1M•c roMar1  upgraded 
to Quad Dens1ty . . .' . . SPECIAL $3395 

VI DEO TER M I NALS 
NEW E M U LATO R ! l n tertec ) .  L ist $895 $ 749 

'lEW I NT E R T U BE I I I L 1 st $895 O N LY $ 749 
SOROC 1 20. List $995 . . . . . .  SPECIAL $ 729 

I Q 1 40,  List $ 1 495 . . . . . . SPECIAL $1149 
P E R K I N - E L M E R  550. List $997 . $ 799 

with ant i -g lare screen, $ 1 027 . $ 829 
H A Z E LT I N E  1 4 1 0 ,  List $900 $ 749 

1 420 $ 849 
1 500, List $ 1 225 . $ 879 
1 5 1 0 , List $ 1 395 . . . . . . . . . . . . . . . . .  $ 1 089 
1 520. List $ 1 650 . $ 1 389 

A D D S  R -20 . List $995 . $ 945 
LEAR S I E G L E R  A D M 3 A ,  Assembled . .  $ 849 
T E L EV I D E O 912C, List  $950 . . . . .  Call for 

920C, List $ 1 030 . . . . . . . prices 

PRINTERS 
A N A D E X  D P-8000 . .  . . . . . . . . . . $ 849 

DP-9500, List $ 1 650 . . . . . . . . . . .  $1 399 
O P-950 1 . L is t $ 1 650 . . . . . .  $ 1 399 

P A P E R  T I G E R  I D S -440, List $995 . . $695 
w ; graph ics op . .  inc l .  buffer,  $ 1 1 95 . $879 
NEW lOS  PAPERTIGER 460 . List  1 295 $ 1 1 49 

NEW lOS  PAPERTIGER 4606 L i s t  $ 1 394 S l l 99 

N E C Sp i nw riters . C a l l  f o r  P r ic e 
T E LETY P E  43 K S R  . $ 1 087 
C E NTR O N I C S  

730- 1 paral le l  interlace . . . .  NEW L O W  $649 
'737 1�a ral le l 1n terlace . .  SUPER VALUE $829 
779 w / Tractor ,  List $ 1 350 . 

N EW 702 w / Tractor , V F U ,  List $2480 
LOW 703 w Trac t o r ,  V F U ,  L ist  $2975 . 

704 w ' Tractor , V F U ,  List  $2350 . PRICES 
Tl 810 Bas ic, List $ 1 895 . . . . . . . . . .  $ 1 695 

8 1 0 / seria ! & Centron ics -sty le 
parallel in terlace. List $ 1 940 . $ 1 735 

8 1 0  w ful l  A S C I I I U L C I ,  Ver1 1ca l 
Forms Control ,  Compressed Pnnt  . $ 1 895 

Tl 820 K S R ,  List $ 2 1 65 . $ 1 895 
Tl 745 w ifu l l A S C I I ,  List  $ 1 695 . . . . . . . $ 1 399 
COM P R I N T 91 2 w i para l lel 1 n terlace . $ 559 

9 1 2  w ' ser ia l  interlace, List $699 $ 589 
A X I O M  I M P  I . $ 699 
M I C R O T E K ,  List $750 . .  $ 675 
O K I D ATA M i c ro l i n e  80, List  $949 . 649 

Tractor Feed Opt ion . . . . . . . . . . $ 99 
R S232 Serial  I nterlace . . . . . . . . . . . . $ 89 

N O RTH STAR H O R I ZON " 
H O R IZON 1 ASS E M B L E D  & T E S T E D  

32K ,  Double Densi ty, L is t  $2695 . $2279 
32K .  Quad Density,  List $2995 . .  $2539 

H O R IZON 2 ASS E M B L E D  & T E ST E D  
32K ,  Double Density,  List $3095 . . . $26 1 9  
32K,  Q u a d  Densi ty .  L i s t  $3595 . $3049 
1\BK ,  Double Densi ty,  List $3590 . $3039 
48K .  Quad Densi ty ,  List $4090 . $3469 
64 K .  Double Density,  List $3830 $3239 
64K ,  Quad Density,  L1st $4330 . .  $3669 

FLO PPY DISK SYSTEMS 
N O RTH STA R M D S -A 

Assembled , List $899 . . SPECIAL $ 719 
K i t  Vers ion ,  List $799 . . $ 669 

M O R ROW T H I N K E R  TOYS ' Discus 2 D . 
List $ 1 1 99 . O U R  P R I C E  $1019* 
Discus 20.  dual -drive , List $ 1 994 . . . . .  $ 1 694* 
Discus 2 t 2,  A&T, List  $ 1 549 . . $ 1 3 1 9 *  
D u a l  Discus 2 ' 2, A&T, l. ist $2748 . . $2335* 

" Now includes CP ' M " 2 .2  

M I C R O MATION M e g a b o x ,  D O  w t 
8" drives. 1 -megabyte,  List $2295 . $ 1 949 
2-megabyte, List $3095 . . . $2629 

M I C R O P O L I S  1041 Macro Fl o p p y . 
w ienclosure (no P . S . I , List S695 . . . . .  $ 625 
1 042 MacroFioppy w • case u ;>.C P . S  . .  $ 709 
1 053 Dual Meta Fioppy " , List $ 1 895 . $1 695 

VIDEO BOARDS 
1 / 0  Mapped 

S O  COM P U T E R  VD B -8024 ,k i t , List $370 $31 9 t 
Assembled,  List $470 . $ 399 t 

X I T E X  SCT- 1 00 K ,  K it . . O N LY $ 1 54 . 95 
SCT - 1 00A Assembled . $ 1 74 . 95 

SSM VB2 1 / 0 ,  Ki t ,  L is t  $ 1 99 Cal l  As s emb l ed & Tested.  L 1 st 5 269 Ca l l  
M e m orv M a p p e d  

S S M  V B 1 C , 1 6x64, K i t ,  L is t  $ 1 79 
Assembled & Tested, List  $242 

SSM V B 3 ,  80 Char . 4MH z , K i t ,  L•st  $48� Cal l  
4 MHz,  A&T,  L 1s t  $ 5 6 5 . C a l l  

I NT E R SYSTE M $ ,  1 6x64, A&T. List $ 1 65 $ 1 49 

ESCON CONVERSION 
FOR I BM SELECTRIC 

Complete w · microprocessor con 1 rol le1  'lml 
power supply . Factory bu i l t .  User 1nsta l ls  
soleno1d assembly or it can IJe done at Esc on 
factory a t  nomina l  cost . 

Pa rallel iT R S -80,  Sorcerer , etc . l , $575 $514 
RS232 Stilndard Senal , L1st S599 534 
IEEt-<t88 l for  P E T I ,  List $660 . 584 
T R S -80 Cable . 25 

CAL I FORN IA  COMPUTER  SYSTEMS  
2BO C P U  BOARDS L 1 s t $299 $269 
D ISK  CONTROLLER 2422 L 1 s t  5 3 99 $359 

32 CASE STATIC L 1 s t  $ 7 1 0  . . . $599 

64K OYNAMIC BOARD L ISt $699 $589 

. CPU B O A R DS 
lassem blen u n less noterl l 

N O R T H  STAR ZBOA I ZP B  A A I , $299 $254 
C R O M E M C O  4 M H z  IZPU W i , L1st $395' $335 

4 M H z  I S C C  W I ,  L1st  $450 . $382 
I NT E R S Y ST E M $  ! formerly I t haca Aud101  

n e w  Series I I  Z 80,  4 M H z . List  $395 $349 
S S M  C B 1  ROBO A & T  L is t  $252 

C B 1 A  K it . L 1 >-t S 1 83 . 
C 8 2 Z 80 A & T , L 1 s t $344 
C B2 K i t ' L I S! $261 

D E LTA Z 80 . wit h  I 0 . 
SD S B C  1 00 ,  List  $350 . 

S B C  1 00 K 1 1 .  L1st $295 . 
sse 2flO . L 1st s4oo . 
S B C  200 K 1 t . List  $320 . 

M E M O R Y  B O A R D S  

$289 
$298 
$250 
$332 
$272 

32K S D  Expa n d o R A M  Kit  
O N LY $289 t 

O N L Y  $1 89 wi thout R A M  chips 

N O R T H  STAR 1 6K Dynamic R A M  Boarrl . 
A&T t R A M  1 6 A · A I .  List  $499 . $420 
1 6K K i t  Version , List  $449 . . . S P E C I A L  $299 
32 K A&T I R A M -32 i A I ,  List  $139 . . . . . $620 
32 K K i t ,  L i s t  $669 . S P E C I A L  $499 

C R O M E M CO 1 6KZ-W, List  S49J . $41 9  
64KZ·W, L1st $ 1 795 . 1485 

M E A S U R E M E N T  SYST E M S  & CONTROLS 
!Guaranteed performance, incl . labor pans 1 yr I 

DM6400 64K Board w 'a ll 64K ,  $795 . $659 
D M4800 w i t h  48 K .  List  $695 S589 
D M 3200 w i t h  32K ,  List $595 . $509 
D M B6400 64 K Board w • a l l 64K . . . .  $859 
D M B 4800 w i t h  48K . $789 

M O R R O W  S u per R A M  - all stat ic ,  a l l  A&T 
1 6 K ,  4 M H z or 2 M H z ,  List $349 . . . . . . .  $299 
32K,  4 M H z , List $699 . $629 
1 6 K  Memory Master ,  L ist $399 . $339 
24K Memory Master ,  L ist  $549 . . $465 

I NT E R SY ST E M $  ! formerly I thaca Aud io ! 
8K Stat ic  2 M H z ,  A &T ,  List $ 1 65 $149 
SK Stat ic  4 M H z , A &T, List $ 1 95 . . . . . .  $ 1 76 
1 6 K  Stat ic  2 M H z ,  A&T,  List  $475 . . $427 
1 6 K  Stat ic  4 M H z ,  A & T, List $495 . . . $445 
64K Dvnamic ,  List $995 . $895 

C A L I FO R N I A  C O M P U T E R  
1 6 K  Stat ic , A & T ,  List $349. 95 . $259 

FLOP PY DISK 
CONTROLLER BOARDS 

N O RT H  STA R ,  D D .  
Assembled, L is t $499 . . . . . . . . . . . .  $399 

M O R R O W  Disk J o c key 1 ,  A &T 1 $ 2 1 3 )  . $ 1 89 
Disk Jockey 2 0 ,  A & T ,  List $479 . . . . . . .  $429 

SD Versa f loppy 1 ,  Kit ,  List $250 . . . .  $212 t 
Versaf loppy I I ,  D O K i t , L ist  $350 . $297 t 
Versafloppy I I ,  D D ,  A&T, List  $430 . $365 t 

D E LTA double density A &T l $3851 $345 
C O N D U CT O R ,  double density A&T . $269 
I NT E R S Y ST E M S  F D C -2 , A&T, $495 . . .  $439 
M I C R O M AT I O N  Doubler , D O ,  A&T . . .  $399 
T A R B E LL Floppy Disk I nt erlace K it . $ 1 99 

double dens i ty ,  A & T ,  List  $495 . . . $444 

N EW CROM EMCO 
DOUBLE DENSITY 

DISK CONTROLLER 
List $595 . . . . . .  O U R  PRICE $505 

SHIPPING AND INSURANCE · Add $2.50 for boards. $6 t01 Select lie Converte r  or Floppy· Drsk Dnves . $7 50 lnr Floppy Drsfl. Syst ems. $ 1 5  for Honzon S H I P P E D  FREIGHT COLLE C T . S u pe r B r a rn . Cenrro nrcs 
and T . I . r inters. Con tal lJS for shrppmg n�forrncltlon on other tf!fJlllnals and prrnters . 

. 
b 

P_ 
11 1 Z% c- sh discount larder prepatd pnor iv shrpment ) . Add 2% to pnces 101 credit ca r d  oHlers. C 0 D . 's, e tc . Pnces are subject to change and offers subject to wrthdrawal wtn .our nOtiCe 

A ove pnces •• ec a " 
_ W R I T E  FOR F R E E  CATALOG -

Circle 320 on inquiry card. Mini MicroMart, Inc . 
1618  J a m es Street, Syracuse NY 13203 (315)  422 4467 TWX 71 0-541 -0431 



Terminals and Printers! 
TELEV I D EO TVI-912C 

Upper and lower case, 1 5  baud rates: 75 to 
1 9,000 baud, dual  intensity, 24 x 80 cha racter 
display, 12 x 10 resolution . N u meric pad. Pro­
grammable reversrble video, auxi l iary port, 
self-test mode, protect mode, block mode,  
tabbing, addressable cu rsor. Microprocessor 
controlled, programmable underl ine,  l ine and 
character insert / delete. "C" version features 
typewriter-style keyboa rd . List $950 

O U R  P R I C E :  CALL 
920C (with 1 1  function keys, 6 edit keys and 
2 transmission mode keys,  L ist  $ 1 030 

CALL 

lntertec 

E M U LATOR 
Software compatible with a Soroc 1 0- 1 20,  
Hazeltine 1 500, ADM -3A or D E C  VT-52. Fea ­
tures block mode transmission and printer port; 
1 2" anti -glare screen; 1 8-key n u meric keypa d ;  
f u l l  cursor control.  List $895 

O U R  P R I C E  $749 

N EW I NT E RT U B E  I l l  
List $995 0 N L Y $749 

12" display, 24 x 80 format,  1 8-key n u meric 
keypad, 1 28 u p per / lower case ASCW charac ­
ters. Reverse video, bl inking,  complete c u rsor 
addressing and control.  S pecial  user-defined 
control fu nction keys, protected and u npro­
tected fields. Line insert / delete and c h a racter 
insert /delete editing, eleven special l ine draw­
ing symbols . 

SO ROC 
IQ-120 

List $995 

729 

HAZELTI N E  

1 4 1 0  w / numeric keypa d ,  List $900 . . . . . . $749 
1 420 w / lower case and nu meric pad . . . . .  849 
1 5 1 0, List $ 1 395 . .  1 089 
1 520, List $ 1 650 . .  1 389 

NEC SPINWRITERTM 
.,� 

Termina l / Keyboa rd as wel l  as 
RO Printer Only models ava i lab le .  

CALL FOR PRICES! 

CENTRON I CS 
P R I NT E RS 

NEW 730, paral lel ,  friction, tractor . . .  $649 
NEW 737 parallel,  friction , tractor $829 

779-2 w / tractor (same as T R S -80 Line 
Pri nter I I ,  List $ 1 350 . . . .  . . . . 

NEW 702 1 20 cps, bi-di rect . ,  tractor, VFU . . .  . 
703 1 85 cps, bi-direct . ,  tractor, V F U  . . . .  LOW 
704 R S232 serial version of 703, $2350 . .  PRICES 

Tl-810 

T l - 8 1 0  Basic Unit ,  $ 1 895 . O N LY $1 695 
T l - 8 1 0  w /fu l l A S C I I  ( Lower ease l ,  vertical 

forms control , and com pressed print . $1895 

Tl -745 Complete printing terminal  
with acoustic coupler, List  $ 1 695 . . . . $1 399 

PAPER TIG ER(" 

·- .I 

I D S -440 Paper Tiger ,  List $995 . $695 
w / graphics option,  incl . buffer, $ 1 1 94 . .  $789 
T R S -80 cable . 45 

N E W  I D S  P A P E R T I G E R  460List  $ 1 295 $ 1 1 49 

r H W  I D S  PAPERT IGER  460G L 1 s t  $ 1 394 $ 1 1 99 
N EW I D S  460 

QUALITY PR I NT I NG  AT MATR IX  
SPEED-LOG IC  SEEK ING 
PROPORT IONAL  SPAC ING  

w/auto text just i f i cat ion  

ANADEX 
OP9500 I DP9501 PRINTERS 
D P-9500 . L i s t  $ 1 650 

D P - 9 5 0 1 .  L ist  $ 1 650 

O KI DATA 
M i cro l i n e  80 

$1 399 
. .  $ 1 399 

O N LY $649 
Tractor Feed Option . . . . . . . . . . . . . . . . $99 
Serial  interface . . . . . . . . . . . . . • . . . . . . . $89 

AXIOM I M P  I . . . . . . . . . . $699 

COM P R I NT 912 w / parallel inter!. $559 
9 1 2  w / seri a l  interface, List $699 . . . . . . . $589 

M I C ROTE K ,  List $750 . . . . . . .  $675 

A N A D EX 80-Col . Dot Matrix . . . . .  $849 

Above prices reflect a 2% cash discount (order prepaid prior to sh ipment ) .  Add 2% to prices for credit 
card orders, C . O . D . 's, etc. Prices a re f . o . b .  sh ipping point .  Prices are subject to change and offers 
subject to withdrawal without notice . W R ITE F O R  F R E E  C ATALOG . 

Mini MicroMart, Inc . � 
1 618 Ja mes Street, Syracuse NY 13203 (315 )  422-4467 TWX 710-541 -0431 [8)J 

Circle 321 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. · · . 

These notices are free of charge and wil l  be printed one time only on a space available 
basis. Notices can be accepted frbm 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. 

Please note that it may take three or four months for an ad to appear in the magazine. 

FOR SALE: Heath H·1 1A: 32 K bytes, assembled, serial 
and parallel interfaces, high-speed paper-tape punch/ 
reader, and extended arithmetic chip. Everything for 
$1 600. Chris Martin, 604 S Remington, Angleton TX 
77515, (713) 424·1 900 evenings. 

FOR SALE: KIM·SI board; $175, 8 K programmable 
memory; $125, CRT controller board TH3216 (32 by 16); 
$175. Al l  working, Canadian funds, postage paid in 
Canada. Wil l  sell  to first arrived. Den!s Beauregard, 2425 
rue-Saint-Antoine, Lachine Quebec, H8S 1 V9 Canada. 

FOR SALE: SwTPC 6800 with 36 K programmable 
memory, MF-68 dual min ifloppy, PR-40 printer, four 
parallel and one serial 110 ports. Price negotiable. Ken 
Staton, POB 1 0490, Stanford CA 94305, (415) 329·9888. 

FOR SALE: Three S-100 8 K static memory boards. They 
have been in use for over one year without a memory er· 
ror. Two are Godbout and one is a Processor Tech 8KRA. 
$125 each or  $325 .for all three. Jerry Bass, 2326 Platt Dr, 
Martinez CA 94553, (415) 445·2435. 

FOR TRADE: Diablo Hytype I mul tistrike ribbons (recy­
cled, 37 ea) and new 8-inch floppy disks. Will trade one 
for one for 5·inch floppy disks. Prefer BASF, DYSAN ,  or  
Scotch (no Verbatim). Paul  Hol liday, 4807 Arlene St ,  San 
Diego CA 921 17.  

FOR SALE: Polymorphic Systems 8813.  An S-100, 
8080A·based system with keyboard, 9-inch monitor, and 
dual s ingle-sided drives. Confidence package and Word· 
master text editor included. John D Flynn, POB 563, East 
Longmeadow MA 01028, (413) 525·3981 .  

F O R  SALE: B P I  Business General Ledger Package for 
Commodore PET. Original, complete with manual and 
instruction booklet. Robert 0 Wil l iams, 9949 Hawley Ad, 
El Cajon CA 92021 ,  (714) 561 ·4397. 

FOR SALE: Two WHA·1 1 -16 16 K by 1 6·bit memory 
boards for H-1 1 A  or LSI-1 1 .  Perfect working condition; 
making room for disk controller. $350 each. G W 
Schreyer, 4 1 2  N Maria, Redondo Beach CA 90277, (213) 
376·9348. 

FOR SALE: BYTE H1 thru December 1978. Also, extra 
copy of # 1 .  PerSc! 1 070 disk controller and I N FO 2000 
S-100 adapter card. Best offers. Scott Crumpton, 233 
Space Sciences Research Bldg,  University of Florida, 
Gainesville FL 32611. 

FOR SALE: Anderson Jacobson AJ 841 110 printer­
terminal. I B M  Selectric mechanism. 130 ch/line. New. 
Plus, Apple parallel-printer interface card. $750. Virginia 
Stern, 215 E 1 1  St, New York NY 1 0003, (212) 477-6634. 

WANTED: I am interested in contacting computerists 
who are doing advanced forecasting on both stock and 
commodity markets. I retired early and have done very 
well in speculation through system approach. Ted 
Broder, POB 407, Flushing NY 1 1 363. 

FOR SALE: Hazeltine 1 500 terminal.  Brand new and 
unused. Unopened in  original carton. $ 1 000 plus ship· 
ping. Bil l  Leeson, 1 546 Becklow Ave, Baltimore MD 
21 220, (301) 574·4797 eveni ngs, (301) 628-4173 days. 

FOR SALE: H i g h -speed paper-tape punch.  1 20 
character/second Tally Model P·120A. Includes manual 
and Whiteford Laboratory Model P1-12A paper-tape 
winder. $150 for everyth ing.  Richard A Libby, 505 
Cascade, Richland WA 99352, (509) 946-7341 .  

FOR SALE: A reliable S-100 computer i n  a solid oak 
cabinet. Partial component l ist  of the computer is: Z80 
processor (2 M Hz), 52 K programmable memory, 8 K 
erasable-programmable read-only  memory, PerSci flop· 
py disk and controller, cassette and PPT 110, video 
display, Memory Map Video, Dazzler, 40-column printer, 
and much more. Extensive software l ibrary and 
documentation included. All for $4200. Write for detailed 
description. Robert Alkire, 220 E Hellman Ave, Monterey 
Park CA 91 754. 

Tbe Si� . 
of Music 

Digital Harmony 
by John Whitney 

BYTE BOOKS is pleased to offer DIGITAL HARMONY a 
major new work by John Whitney, a pioneer of the special effects 
technology used in STAR WARS and 200 1 :  A SPACE 

ODYSSEY. His book explores the special union of music and 
computer graphics, and expands the frontier between sight and 
sound, synthesizing the two to create a new art form. Whitney tells 
how it's done, provides a thorough theoretical background, and in­
cludes listings and programs for those interested in joining in the 
discovery of this new art form. DIGITAL HARMONY lays the 
foundation for audio-visual art made possible by microcomputers. It 
is must reading for all art, music and home computer enthusiasts. 

Illustrated in Color. 

382 February 1981 © BYTE Publications Inc 

B 2 
ISBN 07-0700 I S-X 
Price $ 2 1 .95 

Please remit in U.S.  funds or draw on a U.S.  Bank 

Please send D ____ copies of 

Digital Harmony 

Name Title Company 

Street City State/Province Code 

0 Check enclosed in the amount of S __________________ _ 
0 Bill Visa 0 Bill Master Charge 

Card No. ======================:::::::::::=== Exp. Date 
Add 75¢ per book to cover Call TOLL FREE, 800-258-5420 
postage and handling.· KJ I IJI or Mail To: 

.:J � 70 M<�.in Street, 
Available in January �� � � ��.. Petecbocough.  N H.  OHIB 

L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - • • • • • • • • • • • • - �  



FOR SALE: Dr. Dobb's Reference Journal, Vol I ,  $10. Basic 
Computer Games by Dave Ahl, $6. Basic Software Library, 
R W Brown, Vol I, $15. Scelbi's three volumes: 8080 
Editor, Assembler, and Monitor with hexadecimal and oc· 
tal listings and full discussion of programs and their 
use, $15. Add $1 shipping for each book or  take al l  for 
$45 postpaid. R Mendelson, 27 Somerset PI, Murray Hi l l  
NJ 07974. 

FOR SALE: Centronics 1 0 1 A  1 65 cps printer. $400. 
Parallel Interface. Logic board f2 needs repair or 
replacement. B i l l  Webb, 180 Winard Ave, Sellersvi l le  PA 
18960, (215) 257·1 1 6 1 .  

FOR SALE: 3 2  K Exidy Sorcerer computer; $685. S O  
VR8024 video board; $295. S·100 mainframe, 28 A power 
supply; $245. SSM V B 1 B  video board; $100. Hank, (714) 
245-5054 weekends or evenings after 9 PM. 

FOR SALE: Rockwell AIM-65: 4 K programmable 
memory, BASIC and Assembler read-only memories. 
Power supply and case. One-year-old; $550. Greg Cran· 
dall, (213) 991·7871.  

FOR SALE: IMSAI 8080A mainframe, ful ly loaded with 
North Star Z80 processor and MDS single-density 
minif loppy. 44 K of programmable memory. Cromemco 
TV-Dazzler color graphics. Processor Tech VDM·1 video 
board and 3P + S 110 board. Al l  documentation and over 
thirty disks of software. Working well for over three 
years. Best offer over $2500 takes it .  Will not unbundle. 
Tom Gantner, 233 Woodbourne Dr, St Louis MO 63105. 

FOR SALE: Compucolor I I :  Model 5 (32 K programmable 
memory), 1 1 7·key keyboard, two disk drives, Soundware 
a u d i o ,  g a m e  p a d d l e s ,  p r o g ra m m i n g  m a n u a l ,  
maintenance manual, and more than $500 i n  software. 
Many games and uti l ities. Everything in excellent condi· 
lion. Pete Pacione, 2952 N Meade, Chicago I L  60634, 
(312) 889·2674. 

NEEDED: I want to know Loglan. I want learning aids, 
Loglan pen pals, or address of the Loglan Institute. Bob 
Peterson, Apt 1 203, 525 E Semoran Blvd, Fern Park FL 
32730. 

FOR SALE: Jade Big Z Z80A processor for S·100 bus. 
Fully assembled; wi l l  sell for $1 10. Doug Kelley, 3312 
Mae Dr, Warren OH 44481, (216) 824·3 1 1 3. 

FOR SALE: Printer: 1 65 cps, excellent condition, 
variable character size, double-width characters, 
graphics can be added, same mechanism as the IDS 
printers; $399. S Levine, 1802 Melvil le St, Ocean NJ 
0771 2, (201) 531·8305 after 6 P M .  

WANTED: 6502 macro cross assembler program that 
runs on 6800 or 6809 machines. Must have good 
documentation. J L Peterson, 7150 N Terra Vista f704, 
Peoria IL 61614. 

BOMB 

FOR SALE: IBM Selectric I I  (Micro Computer Devices, 
Selecterm, system 9710) interfaced for the SOL-20. This 
Selectric is loaded with a l l  the options. It  has tractor 
feed, dual pitch, y, backspace, self-correction, and soft· 
ware for a North Star drive. Best offer. Joe Lancaster, 
1931 Cedar Ridge Dr H18, Stockton CA 95207, (209) 
957·7018. 

FOR SALE: lntersil IM-6101 programmable interface ele· 
ment. Compatible with the IM-6100 microcomputer, the 
PIE provides control signals to peripheral devices for 
reading or writing on the DX bus by activating the write 
and read control l ines with input/output transfer instruc· 
lions. Excellent l ike-new condition. Asking $1500. Glenn 
Cardinal,  (914) 471 ·9500. 

FOR SALE OR TRADE: IMSAI single-board 8048 EROM 
computer (kit) for $395, cost $499; IMSAI 3 A, 5 V power 
supply for 8048 single-board computer (never used) for 
$75, cost $99; IMSAI programmable memory (kit form) 
for $1 1 0, cost $149; or wi l l  trade for a video terminal. 
George Kimble, 203 Eleventh St, Genoa OH 43430, (419) 
855-7743 days, (419) 855·4082 evenings. 

WANTED: Would l i ke to exchange TRS-80 newsletters 
with other user groups. I want to exchange the data on 
disks so I wil l  not need to rekey info. I f  you know of a 
group that does newsletters exchange on disk, please 
let me have their mai l ing address so I can contact them. 
Also, give them my address so they can contact me. S80 
userN EWSLETIER, POB 28355, Columbus OH 43228. 

FOR SALE: Apple I I +  (48 K), DOS 3.3, disk with con· 
troller, all manuals, Sanyo B & G 12-lnch monitor, Videx 
80-column board, Hayes mlcromodem, Qume 5145 
printer, seriai iiF card, RF modulator, Easy Writer profes· 
sional word processing system, Apple Dow Jones 
Evaluator, Data Capture software. All purchased new on 
1 1/7/80. $6000 or best offer. Whitley Strieber, 300 E 75th 
St, New York NY 10021, (212) 744·5603. 

FOR SALE: H P-67 calculator with standard pack, math 
pack, manuals, soft leather and plastic cases, and 
security cradle. All in excellent condition. Best offer. 
Mark Bellon, 20 Elliot Ave, Centereach NY 1 1 720, (516) 
585·5530. 

FOR SALE: Commodore PET with 24 K bytes of memory, 
l ibrary of purchased programs, and vinyl cover. $595. 
Richard Wiesenthal, 145 Central Park W, New York NY 
1 0023, (212) 87 4·0190. 

FOR SALE: Used Texas Instruments Silent 700 portable 
terminal, Model 745. Purchase price last year was $1 600. 
Available now for $900. A G Fromuth, (603) 625·2932. 

FOR SALE OR TRADE: Digital Group Z80 computer 
(26 K), dual Phi-Decks, Printer B, extra 1/0 board, lots of 
software ( including Manuscrlptor by MicroWorks and 
Sargon); $1500 or wil l  trade for Apple. Mark Weber, 6515 
Wydown, Box 3812, Clayton MO 63105, (314) 863·7026. 

BYTE 's Ongoing Monitor Box 
Article II Page Article Author(s) 

1 30 Radio Shack's Daisy Wheel Printer II Kola 
2 36 An Extremely Low-Cost Computer Voice 

Response System Anderson 
3 44 A Computer-Controlled Tank Ciarcia 
4 68 A Beginner's Guide to Spectral Analysis, Part 1 Zimmermann 
5 96 Infinite BASIC and Infinite Business Mitchell 
6 106 A Pascal Library Unit for the Micromodem II Woteki 
7 142 Dynamic Memory: Making an Intelligent Decision Malakoff 
8 1 52 Stacking Strings in FORTH Cassady 
9 164 Articulate Automata Fans and 

10 202 IRV, a TRS·80 Utility Program 
Gargagliano 
Li 

1 1  220 Image Processing With a Printer Calkins 
12 253 The Heath H·14 Printer Rehm 
13 262 Zork, The Great Underground Empire Liddil 
14 312 AID and D/A Conversion-An Inexpensive 

Approach Mikel 
15 318 Turn Your COSMAC VIP into a Frequency 

Counter Madia 
16 326 A Heating and Cooling Management System Hall 
1 7  332 Modifying the SwTPC Computer Weaver 

FOR SALE: TRS-80: 16 K, Level II with numeric keypad. 
$550. Heath H·14 printer, 1 1 0 thru 9600 bps. Adjustable 
pin feed. TRS-232 interface for connection to TRS-80 
without expansion interface. Both for $550. Tony 
Greaves, 1 370 Niagara Falls Blvd, Tonawanda NY 1 4 1 50, 
(71 6) 838·4957. 

FOR SALE: TEL·IT message and inventory computer 
system. Z80·based terminal with 1 6-character readout 
(no CRT). Built- in RIW tape, real-time clock. Will inter· 
face to printer. Cost $900; asking $500. Bob Loveless, 
(714) 689·7800. 

FOR SALE: I B M  1980 Buffered Terminal (Model 9) and 
IBM 7441 Control Unit. Used less than one year by credit 
company. In perfect working order; terminal has 
Selectric-type ball and could be converted into printer. 
Has transmit and receive abi l it ies compatible with Bell 
Systems. $600 plus shipping. Doug Arnold, Ate H1, Box 
278, Hancevi l le  AL 35077, (205) 734·0390 work. 

FOR SALE O R  SWAP: Tl-59, reconditioned and fully 
operational with Master Library Module. No case or 
manuals. Wil l  sell for $100 or swap for functional PC· 
1 00C printer. Robin Haynes, 352A Washington Rd, West 
Point N Y  1 0996. 

FOR SALE: Brand-new Heath H·8 microcomputer with 
4 K memory board, serial/cassette interface, BASIC 
tape, a l l  assembly and operating manuals. Fully 
assembled and tested. Total value $614 (assembled) or 
$489 (kit); you get them assembled for only $275, and I 
pay shipping.  Robert James, 12010 Cabana Ln, Austin 
TX 78759, (512) 837·4749. 

FOR SALE: Intel System 80/10 computer with 19-inch 
chassis, SBC-635 power supply, fans, four-slot card 
cage, SBC-80/10 (single-board computer), SBC.<J16 (16 K 
programmable memory), SBC-416 ( 1 6  K programmable 
read-only m e mory), S B C - 1 08 (8 K programmable 
memory, 4 K programmable read-only memory, six 
parallel, one serial ports). Also, have extra four-slot card 
cage with SBC-416, SBC-104 (l ike 1 08 but 4 K program· 
mabie memory), M CS·80 (SBC card unpopu lated). 
Twenty-six 2708 erasable-programmable read-only 
memories Included. Wil l  sel l  for about 25% of  l ist price 
or  swap for S-100 bus system. John Gi l l ,  Ate 5, Box 370, 
Blountvi l le TN 37617, (615) 323·2453. 

November BOMB 
Results 

Steve Ciarc ia found the 
mark w ith  " Home In on the 
Range: An U l t rason ic  Rang­
i n g Syst e m "  (page 32), 
which  came in f i rst in the 
vot i ng .  Steve receives the 
$ 100 f i rst-place pr ize.  

Second p lace was won by 
one of the  art i c les on the 
i s s u e  t h e m e  of  h i g h ­
reso l ut ion g raph i cs ,  " M icro­
g raph,  Part 1 :  Deve lop ing an 
I nstruct ion Set for a Raster­
Scan D isp lay ,"  by E Grady 
Booch (page 64) . He gets the 
$50 second-p lace pr ize. 

G raph i cs-t heme art ic les 
also captu red the next two 
pos i t i o n s :  "A S i m p l i f i ed  
Theory of V ideo Graph ics, 
Part 1 "  by A l len  Watson I l l  
(page 1 80) p laced t h i rd ,  and 
"The Fut u re of Computer 
G raph i cs" by Bruce Eric 
Brown and Stephen Levine 
(page 22) took fou rth .  
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Reader Service 

Inquiry No. Page No. 

120 Aardvark Software Inc 285 
201 Aardvark Software Inc 291 

Abbott, Robert 356 
255 AB Computers 349 

86 ABM Products 1 34 
66 Action Computer 1 1 1  

306 Adaptive Data & Energy Sys 362 
Adaptive sc;stems I n c  3 1 0  

31� Advanced om:/l Prod 370, 371 
ALF Products 30 

263 ALL Electronic 354 
267 Alpha Omega Comp Sys 354 

33 Alpha Byte Storage 59 
1 1 3  Alphacom I n c  1 77 

76 Altos 1 2 1  
189 Am Comp & Telecom Corp 275 

80 Am Micro Prod Inc 1 28 
134 American Square Comp 201 
307 AMSI Corp 362 

68 Anadex 1 1 3  
299 Ancrona 361 

10 Apple Computer 1 3  
Applied Analytics 182 

18 Artec Electronics 24 
182 ASAP 267 
191 Ashton-Tate 277 

ATV Research 356 
2 1 6  Automated E q u i p  Inc 299 
279 Axlon Inc 3 1 1  

Bal lantine Books 304 
1 56 BASF Systems 231 
257 Beckian 350 

John Bell Engineering 357 
236 Beta Comp Devices 3 1 5  

Beta Comp Devices 352 
329 The Bit Bucket 283 
246 Bower-Stewart & Assoc 329 
247 Buss/Charles Floto 333 
127 Business Week 1 93 

BYTE Back Issues 323 
BYTE Books C 1 1 1 ,  99, 382 
BYTE Subscriber 291 
BYTE WATS 293 

297 C & A Associates 360 
1 6  Calif Comp Systems 20, 2 1  

317 g�:;:b9i
i9�1;b�v�IJ�5

Labs 256 1 72 
175 Cavri Systems Inc 258 
1 1 8  Central Data 1 83 
176 Chrislin Industries 259 
1 1 7  Clev Con Comp & Compnts 181  
233 Colonial Data Serv Corp 3 1 1  

42 CompuMart 72, 73 
232 CompuMart 3 1 1  

6 1  CompuServe 1 04, 105 
183 Computer Age Inc 268 
272 Computer City 356 
109 Computer Disc of Am 1 58 

The Computer Factory 69 
104 Computerland 1 63 
227 Computer Marketing Corp 306 

Comp Prof Book Club 241 
Computer Room, The 22 

295 Computer Shopper 360 
51 Computer Specialties 88, 89 

1 59 Computer Tech Assoc 234 
Computer Warehouse 1 25 

50 Computers R Us 84, 85 
231 Computerware 310 
100 Computers Wholesale 1 54 
161  Computers Wholesale 236 

63 Computex 108 
. 184 COMPUTIME 268 

72 Compuview Products Inc 1 1 7  
237 Concord Comp Components 3 1 5  

79 Corvus Systems 1 27 
52 Cover Craft 90 

270 CPU Shop, The 355 
1 Cromemco 1 ,  2 

282 Custom Business Camp 358 
262 Custom Peripherals 354 
1 1 2  Crystal Computer 1 75 

Cybernetics Inc 317 
1 3� B. Dalton Bookseller 203 

Data Discount Center 1 1 2  
266 Data Hardware 354 

96 Datasouth Computer Corp 1 46 
206 Datasouth Computer Corp 294 
1 1 0  Delta Products 1 7 1  
1 47 DG Electronics Develpmt 2 1 5  
210 Digiac Corp 296 
242 Digicomp Research Corp 322 
301 Digital Systems Eng 362 
202 Digital Graphic Systems 292 
146 Digital Marketing 2 1 3  

84 Digital Pathways 1 33 
171  Digital Research 255 
258 Digital Research Computers 351 
226 Discount Software Group 305 
224 Disc/3 Mart Inc 303 

20 Dual Systems Control Corp 26 
195 DMA 286 
1 73 Dynacomp Inc 257 
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Inquiry No. Page No. Inquiry No. Page No. Inquiry N o. Page No. 

1 70 Dymarc I ndustries Inc 254 148 Micro Works, The 216 2 1 4  R & B Computer Systems 298 
122 Ecosoft 1 88 64 Micro World 1 09 241 Racet Computes 321 
293 Educational Courseware 360 164 MicroAce 239 22 RCA 28 
207 Electronic Control Tech 295 97 MicroByte 1 47 1 06 RKS Enterprises 166 
198 Electronic Specialists 290 185 Microcomputer Tech Inc 269 245 R N B  Enterprises 329 
188 Ellis Computing 278 103 MicroDaSys 1 6 1  2 1 3  Rochester Data 297 
149 Epson America Inc 217 98 Micromail 1 50 234 S & M Systems 3 1 3  
220 Escon 301 . MicroMini 283 91 S-100 I n c  1 38 
229 Essex Publishing Co 308 105 ����g��i����'t 165 309 SC Digital  362 

1 9  Exatron I n c  25 87 1 40 Scientific Eng Labs 206 
83 Faircom 1 32 1 7  Microsette 23 2 Scion Corp 5 

128 Farnsworth Comp Center 194 82 Microsoft 1 3 1  2 1 1  SciTronics Inc 297 
41 John Fluke Mfg Co 71 47 Microsoft (Cons Prod Div) 81 

283 Scotia Software 358 
250 Fordham 346 276 MicroTech Exports 356 65 Scottsdale Systems 1 1 0 
193 Milton Foster 283 73 Microware Sys Corp 1 18 181  Seattle Computer Prod 265 

25 General Business Com puler 34 256 Mikos 350 2 1 8  Shepardson M icrosystems 299 
305 Gimix 362 153 Mi l ler  Microcomputer Serv 228 Kirk Shrewsbury 283 
1 4 5  Godbout Electronics 210, 2 1 1  244 Mindex lnfosystems 328 1 1  Shugart 1 4, 1 5  

38 Mark Gordon Computers 66 141 Mini Com puler Suppl iers 206 Sinclair Research 1 51 
1 50 H & E Computronics 218, 219 286 Min i  Comp Supply (MCS) 358 35 SKP Electr 283 
166 H & E Computronics 247 320 Min i  M icro Mart 380 290 Sluder 360 
209 Hanley Engineering 295 321 Mini M icro Mart 381 14 Small Business Appl 1 8  1 30 TSE/Hardstde 196 1 38 Mire Computers Inc 204 30 Snapp I n c  55 131  TSE/Hardside 1 97 37 Morrow Designs 65 160 Softech M i c rosystems 235 291 Harris Corp 360 1 5  Mountain Computer Inc 1 9  39 The Software Federation 67 196 Hayden Book Co Inc 287 88 Mountain Computer Inc 1 36 200 The SoHo Group 291 60 Hayes M i c rocomp Prod Inc 1 03 192 mpi 279 

1 3  Heath Company 1 7  132 MT Microsystems 1 99 205 The SoHo Group 293 
Solid State Sales 82 7 High Technology Inc 1 0  102 MTI Inc 160 90 Sorrento Valley Assoc 1 38 9 High Technology Inc 1 2  186 M t. View Press 272 129 Southern Semiconductors 1 95 MG Hi l l 283 59 MUSYS 102 324 Southwest Tech Prod Corp Cl l  

254 Hobbyworld Electronics 348 69 Nautil is Systems 1 1 4 158 Spectrum Software 233 
44 Houston I nstruments 79 53 NEBS 92 8 SSM 1 1  
45 Houston I nstruments 79 Netronics 62, 224, 249 2 1 9  Street Electronics 301 

168 Hughes Airc raft 252 108 NNC Electronics 1 67 1 26 SubLOGIC 192 
280 IDM 358 Northern Tech Books 281 3 1 1  Sunny lnt' l  363 

62 Imprint Software 1 07 N Rl Schools 209 SuperSoft g8, 1 79, 1 9 1 , 295, 307 
21 IMS International 27 107 Ohio Data Products Corp 166 1 0 1  Sybex 1 59 
70 Info !.J nltd Software 1 1 5 325 Ohio Scientific lnslr C IV Synchro Sound 1 0 1 ,  256 

154 In novative Sftw Appl 229 1 55 Ohio Scientific l nstr  184, 1 85 32 System Kontakt Inc 58 
27 Integral Data Sys 49 142 OK Machine & Tool 207 294 SZ Software Sys 360 
28 Integral Data Sys 51 326 Oliver Advanced Eng 283 123 Tarbel l  Electronics 1 89 

180 Integrand 264 212 Olympic Sales Co 297 95 Tech Sys Consultants (TSC) 1 45 
1 2 1  Intel l igent Control Sys 1 88 40 Omega M icro Computers 70 277 Technical I nnovations 356 

29 lntertec Data Systems 53 239 Omega Research 317 1 62 Tee-Mar Inc 237 
264 lpex lnt' l  Inc 354 179 Omega Sales Co 263 55 Tercer Medic 96 

5 Ithaca l ntersystems 8 223 Omikron 303 271 Terminal Data 356 
6 Ithaca lntersystems 9 g�?;'��',;�����n

2��gy 208 199 Texas Camp Sys 290 
3 1 3  Jade Computer Prod 366, 367 144 Texas Instruments 95 
3 1 4  Jameco Electronics 368, 369, 49 Orange M i c ro 83 99 3M Company 1 53 
230 JDR M ICRODEVICES 309 163 Orthocode Group 238 

2 1 5  Thunderw are 300 
287 J H C  Info Products 358 178 Osborne/McGraw-Hill 261 

133 Mitchell  E Tim i n  Eng Co 200 
302 Jepsan Group K Inc 362 243 OSM Computer 323 

Robert Tinney Graphics 155 
298 Jordon, Jeff MBA 360 Owens Associates 1 56, 1 57, 326 '1 1 5  TNW Corp 1 80 
259 JR Inventory Control 352 75 Pace Inc 1 20 273 Tools mith, The 356 

Kemco LTD 91 265 Pacific Exchanges 354 328 TPA 283 
Kirk Shrewsbury 283 304 Pacific Exchanges 362 77 TransNet 1 22 
Kanan Corp 61  260 Page Digital 353 United Software of Am 76, 77 

285 Laboratory Microsystems 358 300 Pan American Elec 361 1 37 Univair Inc 204 67 Lax Computer Products 1 62 190 Passport Design 276 3 1 6  US M i c ro Sales 372, 373 225 Lax Computer Products 303 Passport Design 333 1 35 US Robotics 202 194 Leapac Services 284 3 PCD Systems Inc 6 1 43 US Robotics 208 34 Livermore Data Sys Inc 60 4 Percom Data 7 274 US Robotics 356 238 LNW Research 316 26 Percom Data 35 197 VAN DATA 289 89 Lobo Drives lnt'l 1 37 48 Percom Data 35 56 Vector Graphics 97 169 Lomas Data Prod 254 322 Percom Data 35 
222 Londe, Parker & Michels 302 323 Percom Data 35 31 Verbatim 56, 57 

281 Macrotronics Inc 358 Personal Computer Festival 3 1 9  
327 Vertical Data Sys Inc 283 
296 Videx 360 275 Magnolia Microsystems 356 157 Personal Computer 232 94 Vista Computer Co 143 

177 Mann, Charles & Assoc 260 23 Personal Software 31  289 Vista Computer Co 359 
124 Marway Products Inc 190 284 Petro nics 358 1 1 9  Voicetek 1 87 
204 Marymac Industries Inc 293 Phase One Systems 227 187 Votrax 273 

43 Maxell Data 75 167 Pickles & Trout 248 251 VR Data 346 
152 M B C  Systems Inc 226 85 pk systems inc 1 34 253 Wameco 348 

McGraw-Hill Magazines 1 68, 1 69 54 Power One Inc 94 Westico Inc 1 48, 149, 354 
Meas Sys & Controls 29, 1 29 318 Priority One 376, 377 24 White Computer Sys 33 

303 Mega Systems Inc 362 319 Priority One 378, 379 Whitesmith's Ltd 243 
249 Meta Technologies Corp 335 268 The Purchasing Agent 354 221 Wild Hare Camp Sys 301 

36 Micro Age Computer Store 63 1 2  Q T  Computer Sys 1 6  288 Wintek Corp 358 
78 Micro Appl Group (MAG) 1 23 67 QT Computer Sys 1 62 2 1 7  Winterhalter & A s  soc 299 

1 74 Micro Architect 258 3 1 2  8�a9i�,7'8������� ���is
33�o 

308 Worldwide Electronics 362 
71 Micro Business World 1 1 6 292 3 1 0  W W  Component Supply Inc 363 

Micro Computer Discount 332 235 Quality Software 3 1 3  . Zobex 1 1 9  
92 Micro Data Base Sys 1 39 1 51 Qantex 223 

Micro Focus 93 1 1 1  Quasar Data Products 1 73 
46 Micro House 80 93 Quay Corp 1 4 1  

1 39 Micro Management Sys 205 252 Quest 347 
58 Micro Pathways 100 240 Quiet Designs Inc 319 

1 65 Micro Pro International 245 261 Quintrex Inc 354 

To get further information on the products advertised in BYTE. fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you selea from the 
Jist. Add a I S<ent stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big­
ger BYTE. The index is provided as an additional service by the publisher, who as�umes no liability for 
errors or omissions. *Correspond direaly with company. 
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February 1 98 1  11\J I I:  READER SERVICE 
For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored 
unless zip code is given. This card valid for 90 days only. 
NOTE-If label is missing or defaced fi l l  out coupon 
ca refully-PLEASE PRINT -this is the only way to get 
requested material to you . 

Name ___________________________ _________________ �4�1�2 1 

1 21 41 6 1  8 1  

2 2 2  42 62 8 2  

3 23  43 63 8 3  

(Title) ----------------- (Company) 

Address ------------------------------- --------

City---------------------- State ____ Zip -------

1 0 1  1 2 1  1 4 1  1 6 1  1 8 1  2 0 1  2 2 1  2 4 1  2 6 1  2 8 1  301  3 2 1  341  361  381  40 1  4 2 1  441  4 6 1  481  
1 02 122  1 42 1 62 1 82 202 222 242 262 282 302 322 342 362 382 402 422 442 462 482 
1 03 1 23 1 4 3  1 63 1 83 203 223 243 263 283 303 323 343 363 383 403 423 443 463 483 

501  52 1 541  561  5 8 1  601  6 2 1  64 1 66 1 68 1 

502 522 542 562 582 602 622 6� 2 662 682 

503 5 2 3  543 563 583 603 623 643 663 683 
4 24 44 64 84 1 04 1 24 1 44 1 64 1 84 204 224 244 2 64 284 304 324 344 364 384 404 424 444 464 484 504 524 544 56� 584 604 624 644 664 684 
5 2 5  45  65  85  1 0 5 1 25 1 4 5  1 65 1 8 5 205 225 245 265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 5 8 5 605 625 645 665 685 
6 26 46 66 86 1 0 6  1 2 6  1 46 1 66 1 86 206 2 2 6  246 266 286 306 326 346 366 386 406 426 446 466 486 506 52 6  546 5 6 6  586 6 0 6  6 2 6  646 6 6 6  686 
7 27 47 67 87 1 07 1 2 7  1 4 7  1 6 7  1 87 207 2 2 7  247 267  287  307 327  347 367 387 407 427 447 467 487 507 5 2 7  54 7 567  587 607 627  647 667 687 
8 28  48 68 88 1 08 1 28 1 48 1 68 1 88 208 228 248 268 288 308 328 348 368 388 408 428 448 468 488 508 528 548 568 588 608 628 648 668 688 
9 29 49 69 89 1 09 1 29 1 49 1 69 1 8 9  209 229 249 269 289 309 329 349 369 389 409 429 449 469 489 509 529 549 569 589 609 629 649 669 689 

10 30 50 70 90 1 1 0  1 30 1 50 1 70 1 90 2 1 0  230 250 270 290 3 1 0  330 350 370 390 4 1 0  430 450 470 490 5 1 0  530 550 570 590 6 1 0  630 650 670 690 
1 1  3 1  5 1  7 1  91  1 1 1  131  1 5 1 171  191  2 1 1  2 3 1  2 5 1  2 7 1  2 9 1  3 1 1  331  3 5 1  3 7 1  3 9 1  41 1 431  4 5 1  4 7 1  491  5 1 1 5 3 1  5 5 1  5 7 1  5 9 1  6 1 1 631  6 5 1  6 7 1  691 
12 32  5 2  72 92  1 1 2  1 32 1 52 1 72 1 92 2 1 2  232 252 2 7 2  292 312  332 352 372 392 412  432 452 4 7 2  492 512  532 552 5 7 2  592 612  632 652 672 692 
13  33 53 73 93 1 1 3  1 33 1 53 173 1 93 2 1 3  233 253 273 293 313 333 353 373 393 413 433 453 473 493 5 1 3  533 553 573 593 6 1 3  633 653 673 693 
1 4  34 54 74 94 1 1 4  1 34 1 54 1 74 1 94 2 1 4  234 254 274 294 3 1 4  334 354 374 394 4 1 4  434 454 474 494 5 1 4  534 554 574 594 6 1 4  634 654 674 694 
1 5  35 55 75 95  1 1 5  1 35 1 5 5 1 7 5 195  215  235 255 275 295 315  335 355 375 395 415  435 455 475 495 5 1 5  535 555 5 7 5  595 615  635 655 675 695 

1 6  36 5 6  7 6  96 1 1 6  1 36 1 56 1 76 1 96 2 1 6  236 2 5 6  2 7 6  296 3 1 6  336 356 376 39 6 · 4 1 6  436 456 4 7 6  496 5 1 6  536 556 5 7 6  596 616 636 656 676 696 
17 3 7  57  7 7  9 7  1 1 7  1 3 7  1 5 7 1 7 7 1 9 7  2 1 7  237  2 5 7  2 7 7  297  3 1 7  337 357  3 7 7  397 4 1 7  437 457 4 7 7  4 9 7  5 1 7  537  5 5 7  5 7 7  597  6 1 7  6 3 7  657  677 697 

18 38 58 78 98 1 1 8  1 38 1 58 1 78 1 98 2 1 8  238 258 278 298 318 338 358 378 398 4 1 8  438 458 478 498 5 1 8  538 5 58 5 7 8  598 6 1 8  638 658 678 698 

19 39 59 79 99 1 1 9  1 39 1 59 1 79 1 99 2 1 9  239 259 279 299 3 1 9  339 359 379 399 4 1 9 439 459 479 499 5 1 9  539 559 579 599 6 1 9  639 659 679 699 

20 40 60 80 100 1 20 1 40 1 60 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 

BYTE'S BOMB is your direct line to the editor's desk. Each month, the two top-rated authors receive bonuses based on your votes. To cast 
your vote, first look at the list of this month's articles and corresponding article numbers (located in the unclassified ads section on the page precedi ng the 
Reader Service list), then rate each article as Excellent. Good, F•Jr, or Poor by circling the appropriate number in each column below. Your feedba�!< helps 
to produce the best possible magazine each month. 

Article No. 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 

Excellent 8 0 1  805 809 8 1 3  8 1 7  8 2 1  825 829 833 837 841 845 849 853 857  861  865 869 8 73 8 7 7  

Good 802 806 8 1 0  8 1 4  8 1 8  822 826 830 834 838 842 846 850 854 858 862 866 870 874 878 

Fair 803 807 8 1 1 8 1 5  8 1 9  823 827 831  835 839 843 847 8 5 1  8 5 5  859 863 867 871  875  879 

Poor 804 808 8 1 2  8 1 6  820 824 828 832 836 840 844 848 852 856 860 864 868 872 8 7 6  880 
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February 1 98 1  
4 1 2 1 

Name ______________________________________________ _ 

For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requ ests cannot be honored 
unless zip code is given. This card valid for 90 days only. 
NOTE-If label is missing or defaced fill out coupon 
careful ly-PLEASE PRINT-this is the only way to get 
requested materia l to you. 

(Title) ------------------- (Company) 

Address ---------------------------------------------

City--------------------- State ____ Zip ______ _ 

1 21 41 61 8 1  

2 2 2  42 62  82  

3 23  43 63 83 

1 0 1  121  141  161  181  201  2 2 1  241  2 6 1  281  301  3 2 1  341 361  381  401 4 2 1  441 4 6 1  4 8 1  501  5 2 1  541  5 6 1  5 8 1  601  6 2 1  641 661 681 

102 1 22 1 42 162 1 8 2  2 0 2  2 2 2  2 4 2  2 6 2  2 8 2  302 3 2 2  342 3 6 2  3 8 2  4 0 2  4 2 2  442 4 6 2  482 502 5 2 2  542 5 6 2  582 602 622 642 662 682 

103 123 1 43 1 63 1 83 203 2 2 3  243 263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 583 603 623 643 663 683 

4 24 44 64 84 1 04 1 24 1 44 1 64 1 84 204 224 244 264 284 304 324 344 364 384 404 424 444 464 484 504 524 544 564 584 604 624 644 664 684 

5 2 5  45  65  85  1 05 125  1 4 5  165  185  205 225 245 265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 585 605 625 645 665 685 

6 26  46 66 86 106 1 26 146 1 66 1 86 206 226 246 266 286 306 326 346 366 386 406 426 446 466 486 506 526 546 566 586 606 626 646 666 686 

7 27  4 7  67 8 7  1 0 7  1 2 7  1 47 1 6 7  1 8 7  207 2 2 7  247 267  287  3 0 7  327 3 4 7  3 6 7  387 407 427 4 4 7  467 4 8 7  5 0 7  527  547 567  587  6 0 7  627 6 � 7  6 6 7  687 

B 28 48 68 sa 1 08 1 28 1 48 1 68 1 88 208 228 248 268 288 308 328 348 368 388 408 428 448 468 488 508 528 548 568 588 608 628 648 668 688 

9 29  49 69 89 

1 0  30 50 70 90 

1 1  3 1  51 71 91 

12 32  52 72  92 

13 33 53 73 93 

1 09 1 29 149 1 69 1 89 209 229 249 269 289 309 329 349 369 389 409 429 449 469 489 509 529 549 569 589 609 629 s�e ssg sa9 

1 1 0  1 30 1 50 1 70 1 90 2 1 0  230 250 270 290 310 330 350 370 390 410 430 450 470 490 5 1 0  530 550 5 7 0  590 61 0 630 650 670 690 

1 1 1  131  1 5 1  1 7 1  191  2 1 1  2 3 1  2 5 1  2 7 1  2 9 1  3 1 1  331  3 5 1  3 7 1  391  4 1 1  431  4 5 1  4 7 1  491  5 1 1  5 3 1  5 5 1  5 7 1  5 9 1  6 1 1 631  65 1 671  691  

1 1 2  1 3 2  1 52 1 7 2 1 92 2 1 2  232 252 2 7 2  292 3 1 2  332 352 372 392 4 1 2  432 452 472 492 512 532 552 5 7 2  592 612  632 652 672 692 

1 1 3 133  1 53 1 73 1 93 2 1 3  233 253 273 293 3 1 3  333 353 373 393 4 1 3  433 453 473 493 5 1 3  533 553 573 593 613 633 653 673 693 

14 34 54 74 94 1 1 4 1 34 1 54 1 74 1 94 2 1 4  234 254 274 294 3 1 4  334 354 374 394 4 1 4  434 454 474 494 5 1 4  534 5 54 574 594 6 1 4 634 65�. 674 694 

15 35  5 5  75 95 1 1 5  1 3 5  1 5 5  1 7 5  1 9 5  2 1 5  235 255 275 295 3 1 5  335 355 375 395 4 1 5  435 455 475 495 5 1 5  535 555 57 5 595 6 1 5  635 655 575 695 

1 6  36 56 76 9 6  1 1 6  1 3 6  1 56 1 7 6  1 96 2 1 6  236 256 276 296 3 1 6  3 3 6  356 3 7 6  3 9 6  4 1 6  436 456 4 7 6  496 5 1 6  536 5 5 6  576 596 6 1 6  6 3 6  656 676 696 

17 3 7  57  7 7  97 1 1 7  1 37 1 57 1 77 1 9 7  2 1 7  237  257 277 297  3 1 7  337 357  377 397 4 1 7  437 457 4 7 7  497 5 1 7  537  557 577 597 6 1 7 637 657 677 697 

18 38 58  7 8  98 1 1 8 138 1 58 1 78 1 98 2 1 8  238 258 278 298 3 1 8  338 358 378 398 4 1 8  438 458 478 498 5 1 8  538 558 578 598 618 638 658 678 698 L 1 9  3 9  59  7 9  9 9  1 1 9  1 39 1 59 1 79 1 99 2 1 9  239 259 2 7 9  299 3 1 9  3 3 9  359 379 399 4 1 9  439 459 4 7 9  499 5 1 9  539 5 5 9  579 599 6 1 9  6 3 9  6 5 9  6 7 9  699 

2;; ;.;. ;.; 1;.;2;.;;; 2;.;. ;; 3;.;. 4;.; ;.;. 4;.;. 520 540 560 580 600 620 640 660 680 700 
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· ��11 I SUBSCRIPTIONS 

I For a subscription to BYTE, please complete this card. II Name ____________________________________ __ 

Address -------------------------------------1 City 

I State ____ Zip _____ Country 

Card No. -----------------------------------1 Expiration date -----------------------------

1 Four digits above name-Master Charge only 

Signature Date 

I Please allow eight weeks for processing. Thank you. 

USA Canada 
Mexico 

0 I year 0 S J 9  0 S 2 1  
0 2 years 0 $34 0 S3B 
0 3 years 0 $49 0 S 5 5  

0 S 43 Europe ( a i r  del ivery) payment enclosed 

0 S35 Elsewhere (surface mail) payment 

enclosed 

(Air mail rates available upon request) 

PI•••• remit In US funds dr•wn on • 
US b•nk. Th•nk you. 

0 Check enclosed (Bonus: [North America 
only] one EXTRA issue-receive 1 3  issues for 

the price of J 2) 

o j ..... ) 
0 Bi l l  me (North America only) 

4 1 2 1  

r - - ------ - - - - - -

0 J year 

0 2 years 

0 3 years 

USA 

0 S J 9  

0 S 3 4  

0 $49 

Canada 
Mexico 

0 S 2 J  

0 S38 

0 S 5 5  1 For a subscription to BYTE, p lease complete this card. 

Name ____________________________________ ___ 

I Address -------------------------------------

0 S43 Europe (air delivery) payment enclosed 

0 S35 Elsewhere (surface mail) payment 

enclosed 

1 City 

State ____ Zip ______ Country ______________ __ 

(Air mail  rates available upon request) 

Ple•g remit In US funds dr•wn on • 
US b•nk, Th•nk you. 

I Card No. 

Expiration date -------------------------------

0 Check enclosed (Bonus: [North America 
only] one EXTRA issue-receive 1 3  issues for 

the price of 1 2) 

1 Four digits above name-Master Charge only __________ _ 

I Signature Date 

Please allow eight weeks for processing. Thank you. 

o CEJ 
0 Bi l l  me (North America only) 

4 1 2 1  

L - - ------ - - - --· 
Don 't M iss An Issue! 
Have BYTE 
delivered to 
your door. 

Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa­
tion presented in the pages of BYTE. 

With BYTE you' l l  a lways be among 
the first to know about the important 
b reakth rou ghs, worthw h i l e  new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad­
vanced technology to you. Return the 
attached card today! 

Subscribe to BYTE-the world's 
leading computer magazine. 
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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 
Call TOLL FREE, 800-258-5420 
or Mail To: 

���� 70 Main St. 
B 2 

IJ[)rJM'il Peterborough. NH 03458 

ISBN H0-07-034123-0 
Price $ 1 5.95 
Please remit in U.S. funds or draw on a U.S. Bank 

Please send 0 copies of 
The Brains of Men and Machines 

Name Title Company 

Street City State/Province Code 

0 Check enclosed in the amount of $ ____ _ 
0 Bill Visa 0 Bill Master Charge 

Card No. ___________ _ 
Exp. Date. __________ _ 
Add 75¢ per book to cover 
postage and handling . 
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Auton1ated lnrorrnation Management 
The revolutionary new 
way to computerize 
your business quickly 
and economically. 
U nt i l  now you have had j ust two 
choices i n computer iz ing you r 
business operations.  You could 
buy an economical system with 
" canned" o r  "tu rnkey "  software 
or you could have an expensive, 
custom-system programmed 
spec if ical ly for you r busi ness. 

I f  you decide to go the economical 
route, you have to compromise the 
way you do business to conform to 
the standa rdized software you pur' 
chased. The custom app roach can . 
y ield a system which f its you r needs 
exactly. But it is  very costly, can take 
years to i nstal l ;  and in many cases, 
re�ults i.D a permanent ,  in-house 
softwa re and data processing staff. 

Ohio Scient if ic has developed a new 
approach: 6\utomated I nformation 
Management. 

This system al lows you to replace 
rooms of f i l i n g .cabinets with one 
smal l  comp�ter system .  You r  off ice 
and cle rical employees can instant ly 

,.,f i le  aQd retr
.
i eve i nformation,  gen­

e rate l ists, reports,  labels, forms 
and perform computer analys is-al l  
without a n y  prog ramming .  This 
system a l lows you to compute rize 

the off ice functions which are most 
vital to you r busi ness immediately, 
without program ming;  whether  it be 
i nventory, c l ient records, mai l ing 
l ists, person nel ,  prospective cus­
tomers, orders, quotes, jobs, mate rial 
costs or accounts receivable I 
payables. Vi rtual ly any f i les of 
impo rtant and often-referenced 
i nformation can be immediately 
computerized on this system. 

The system uses I nformation Man­
agement software bui l t  on a data 
base manager. This concept is not 
new, i t 's  been used for years on the 
biggest busi ness computers. U n t i l  
now it  h a s  been impractical f o r  use 
by small bus inesses and depart­
ments of larger busi nesses, because 
it has req u i red a computer with a 
la rge amount of d isk storage 
capacity which typical ly costs 
$1 00,000 or more. 

Ohio Scientif ic has developed a 
revol ut ionary new l ine  of sma l l ,  fast, 
economical computers wl1 ich store 
f rom 7 m i l l ion alphabetic characters 
to 80 m i l l ion characters "on l i ne", 
and can access th is i nformation i n  

thousandths o f  a second. These n ew 
low-cost, u l t ra-powe rfu l computers, 
combined with h i g h ly s impl if ied and 
easy to use I nformation Management 
softwa re, yield a system that can be 
computerizrng you r vital functions in 
days, not months,  and savi ng you 
money via improved effi c iency, 
accu racy, capacity and t ime.  

Oh io  Sc ient i f ic  Automated I nforma­
tion M anagement systems sta rt at 
under $1 0,000, with a typical system 
which has the capacity of about a 
dozen fi l i ng cabi nets cost ing approx­
imately $15 ,000. Althoug h I nforma­
tion Management should be the 
pr i mary use of you r system, i t  i nco( 

' 
porates a general  pu rpose computer 
wh ich can also be expanded to word 
process i ng ,  i nteroff ice electronic 
mai l ,  pay rol l process ing and other 
specia l ized noni nformation i ntensive 
appl icat ions via canned packages or 
custom softwa re. 

Ohio Scient i f ic  Automated I nforma­
t ion M a nageme n t systems are sold 
a 11d suppo rted by ove r  350 dealers 
nationwide. 

For more i nformation and the 
name of the dealer nearest you 
cal l 1-800-321-6850. 

IIII IIIEIIITIFII 
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