


A new small computer 
that won't limit you tomorrow 
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New Cromemco System One shown with our 
high-capability terminal and printer. 
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Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

• Z80-A processor 

• 64K of RAM 

• 780K of disk storage 

• CRT and printer interfaces 

• Eight S-100 card slots, allowing expansion 
with 

color graphics 
additional memory 
additional interfaces for telecommunica
tions, data acquisition, etc. 

• Small size 

GENEROUS DISK STORAGE 
The 780K of disk storage in the System One 

Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1 H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com
puter but does so with powerful features like multi-

pie directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our coos•. This is an enhanced CP/Mt type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third
party vendors. 

COLOR GRAPH I CS/WORD PROCESSING 
This small computer even gives you the option of 

outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICED 
As you can see, the new One offers you a lot of 

performance. It's obviously designed with anti
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small - 7" high. And it's all
metal in construction . It's only 141/a" wide, ideal for 
desk top use. A rack mount option is also available. 

CONTACT YOUR REP NOW 
Get all the details on this important building-block 

computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 

• QROMIX and CD05 are trademarks of Cromemco Inc. 

tCP/M is a trademark 0f Digital Research 
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CROMIX * - Cromemco's outstanding 

UNIXt- like operating system 

CROMIX is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom
puter field. 

And now we've come up with the in
dustry's first UNI X-lookalike for 
microcomputers. It's a tried and proven 
operating system. It's available on both 
5" and 8" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 

• Multi-user and multi-tasking 
capability 

• Hierarchical directories 
• Completely compatible file, 

device, and interprocess 1/0 
• Extensive subsystem support 

FILE SYSTEM 
One of the important features of our 

CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc
ture of three types of files : data files, 

•CROMIX is a trademark of Cromemco, Inc. 
t UNIX is a trademark of Bell Telephone Laboratories 

directories, and device files. File, 
device, and interprocess 1/0 are com
patible among these file types (input and 
output may be redirected inter
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 

PROTECTED Fl LES 
Because of the hierarchical structure 

of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume - file size is limited only by 
available disk capacity. 

Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 

'C' COMPILER AVAILABLE, TOO 
Cromemco offers a wide range of 

languages that operate under CROMIX. 
These include a high-level command 
process language and extensive sub
system support such as COBOL, FORTRAN 
IV, RATFOR, LISP, and 32K and 16K BASICS. 

There is even our highly-acclaimed 
'C' compiler which allows a program
mer fingertip access to CROMIX system 
calls. 

THE STANDARD 0-S 
FOR THE FUTURE 

The power and breadth of its features 
make CROMIX the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 

[3 Cromemeo ™ 
incorporated 
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Features 
2 6 The Atari Tutorlal, Part 5: Scrolllng by Chris 

Crawford I Coarse and fine scrolling, both horizontally and ver
ti ca lly, let the disp lay screen become a w indow for viewing large 
amounts of data. 

3 6 A Closer Look at the IBM Personal Computer 
by Gregg Williams I Th e Personal Computer is a versatile 
microcomputer that can be used in almost any application. 

7 2 Analog Interfacing In the Real World by 
Steve Ciarcia I Learn how to design and build economical 
analog interfaces. 

1 00 MIKBUG and the TRS-80, Part 2: A Fiie 
Transfer and Debugging Package by Robert Labenski I 
Use your TRS-80 as a file-transfer terminal and debugging moni tor 
for a 6800 system. 

1 3 2 User's Column: Operating Systems, 
Languages, Statistics, Pirates, and the Lone Wolf by 
Jerry Pournelle I Straight ta lk on a variety of new products from 
a hard-to-please computer user. 

1 60 Bulld a Joystick A-to-D Converter for the 
TRS-80 Model I or Ill, Second In a Serles by William 
Barden, Jr. I A hardware/software project to make your TRS-80 
" sensitive" to the analog world. 

190 Troubleshootlng with Electronlc Signatures 
by Kenneth M . Piggott I A " free-running' " microprocessor can 
help to fix a malfunctioning computer system. 

2 1 6 Memory Expansion for the ZX-80 by Hilton 
K. Emde I Upgrade your Sinclair ZX-80 for under S 200 with a 
16 K-byte memory-expansion projec t. 

2 3 9 An 8080-Based Remote Appliance Controller 
by David C. Staehlin I BSR X-1 O strikes again . 

3 04 Clocked Interrupts for the COSMAC Elf by 
Gary H. Price I Hardware and software provide video-display 
and variable-period interrupts. 

344 COSMAC EPROM Programmer by Dan Rubis I 
How to build a low-cost EPROM programmer based on an RCA 
1802 microprocessor. 
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3 66 An Apple Talks with the Deaf by Ned W . 
Rhodes I With the hardware and software described here. you 
can pick up the ph one and w ish a deaf friend a good day. 

397 An Effective Text-Compression Algorlthm by 
David Cortesi I Reduce the size of text fi les by identifying com
mon pairs of letters. 

41 0 Structured Programming In BASIC by Mark 
Sobell /An introduction to th e princip les of structured program
ming w ith examples in Cromemco 32 K Structured BASIC. 

420The GEOSAT Program by Steve Emmett I How to 
tell if your location is suitable fo r a satellite-receiving antenna. 

Reviews 
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3 3 2 SD Systems' Z80 Starter Kit by Wayne An gevine 
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In This Issue 
IBM's entry into the small-computer market with its Personal Com

puter was a big event in the industry. And that's why we've taken a 
second look. Showcased in our cover photo by Paul Avis, the IBM Per
sonal Computer is a versatile machine. For an in-depth report on its 
many features and capabilities read Gregg Williams' article, " A Closer 
Look at the IBM Personal Computer." 

Hardware is our theme this month and among the many articles on 
that topic are Bill Barden's second in a series, " Build a Joystick A-to-0 
Converter for the TRS-80 Model I or Ill," and Kenneth Piggott's 
" Troubleshooting with Electronic Signatures." As well, learn how to 
expand your ZX-80's memory, control motors and appliances, and in
terrupt your Elf. All this plus our regular features and reviews. 
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foot-note, n. 1. a note or 
comment at the end of a 
page, referring to a specific 
part of the text on the page. 
2. an essential program for 
the serious WordStar user. 

FOOTNOTE™ brings full foot
noting capabilities to WordStar™. 

FOOTNOTE automatically num
bers both footnote calls and foot
notes, and formats the text , 
placing footnotes on the bottom 
of the correct page. At the user's 
option, the footnotes can also be 
removed from the text file to a 
separate note file . 

Footnotes can be entered singly 
or in groups, in the middle or at 
the end of paragraphs, or in a 
completely separate note file. After 
running FOOTNOTE the user can 
re-edit the text, add or delete 
notes, and run FOOTNOTE again 
to re-number and re-format the 
WordStar file. 

The price is $125., and includes 
PAIR, a companion program that 
checks that printer commands 
to underline or set in BOLDFACE, 
are properly terminated. FOOT
NOTE and PAIR require CP/M™, 
WordStar, 48K RAM and a Z80 or 
8080/85 computer. 

SOFTWARE 
SOFTWARE 
DIGITAL M4RKETING 
DIGITALMARKETI NG'M 

2670 Cherry Lane • Walnut Creek • CA 94596 

. (415) 938-2880 
Telex #17-1852 (DIGMKTG WNCK) 

Products of 

PROITEMT.M. 

FOOTNOTE and PAIR trademarks of PRO/TEM Sot!ware. Inc 
WordStar trademark of Micropro lnt'I 
CP/M trademark of Digital Research 
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Editorial 

Of IBM, 
Operating Systellls, 
and Rosetta Stones 

by Chris Morgan, Editor in Chief 

The story behind the creation of the IBM Personal Computer is as 
interesting as the machine itself. In this issue Gregg Williams discusses in great 
detail IBM's most recent offering to the microcomputer field (see "A Closer 
Look at the IBM Personal Computer," page 36) . In this editorial I'll tell you 
the story of its development, talk about the machine's operating system, and 
discuss the possibility of establishing a standard for operating systems. 

Breaking the Speed Barrier 
As IBM watchers know, it usually takes about five years from the time a 

project at IBM is conceived to the first shipments of the completed product. 
This is typical for complex computer projects at large companies. Amazingly, 
the total time for the IBM Personal Computer project was about 13 months. 
How did this happen? 

One answer is that IBM limited the number of in-house innovations. Instead 
it used existing hardware and software components from outside vendors-a 
departure for the normally vertically integrated giant . Imagine how bizarre an 
Intel-manufactured processor would have seemed in an IBM product of, say, 
five years ago. 

Another factor in IBM's speed is that the company gave its design team a 
wide latitude and a great deal of autonomy. The rest of the company left the 
designers, based in Boca Raton, Florida, alone to do their job, although IBM's 
quality-assurance group did keep a close eye on the software chosen for the 
machine. 

One of the most interesting aspects of the Personal Computer is that its 
design team included many computer hobbyists and "hackers" -people who 
owned and were familiar with existing microcomputers. And the IBM machine 
reflects their experience. I'm glad they avoided many design mistakes of the 
past. The keyboard alone is one of the best I've seen, though I wish the shift 
keys were more conventionally positioned. (Oh well.) 

Operating Systems 
IBM has decided to let the marketplace determine which of its three 

operating systems will become dominant (if any). Thus, you can get UCSD 
Pascal, CP/M-86, or the IBM Personal Computer operating system from 
Microsoft. You can have all three if you want; it's a nice choice. 

I'm particularly excited about Microsoft's approach to the IBM Personal 
Computer. As you may know, Microsoft recently introduced Xenix, its 
superset of Unix, Western Electric's popular multiuser operating system for 
small- and medium-sized computers. It turns out that Xenix is at the top of a 
pyramid of upward-compatible operating systems to be made available by 
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Percom's DOUBLER It· tolerates wide variations in media, drives 
GARLAND, TEXAS - May 22, 1981 -
Harold Mauch, president of Percom Data 
Company, announced here today that an im
pmved version of the Company's innovative 
OOUBLER 8 adapter, a double-density plug-in 
module for TRS-80' Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
OOUBLER II", so named, permits even great
er tolerance in variations among media and 
drives than the previous design . 

Like the original DOUBLER, the DOU
BLER II plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter
face and permits a user to run ei.ther single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data - as much as 364 
Kbytes - can be stored on one side of a five
inch diskette than can be stored using a stan
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model Ill 
diskettes. 

(Ed. Note: See "OS-80"': Bridging the TRS-
80' software compatibility gap" elsewhere on 
this page.) 

The critical clock-data separation circuitry 
of the DOUBLER II is a proprietary design . 
called a ROM-progra111111ed digi1al phase-luck 
luup data separator. --

According to Mauch, this design is more 
tolerant of differences from diskette to diskette 
and drive to drive, and also provides i1111111111ity 
tu pe1fur111a11ce degradatiu11 caused by cirrnit 
cumpu11e11t aging. 

Mauch said "A DOUBLER II will operate 
just as reliably two years after it is installed as it 
will two days after installation." 

The digital phase-lock loop also elimi11ates 
the need fur trimmer adj11st111e111s typical (}( 
analog phase-luck luup cirrnits. 

"You plug in a Percom DOUBLER II. and 
then forget it," he said. 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit
and peak-shifting, a reliability-impairing char
acteristic of magnetic data recording. 

The DOUBLER II, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS'', a TRSDOS'
compatible disk operating system. 

The DOUBLER II sells for $~5, in~llJd
ing the DBLDOS diskettf;o.,,, itl ..... ~ ! 

Circuit misapplication causes diskette read, format problems. 

High resolution key to reliable data separation 
GARLAND, TEXAS - The Percom 
SEPARATOR"' does very well for the Radio 
Shack TRS-80' Model I computer what the 
Tandy disk controller does poorly at best: reli
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for
mat verification failures and repeated read 
retries. 

CRC ERROR-TRACK LOCKED OUT 
The problem is most severe on high-number 

(high-density) inner file tracks. 
As reported earlier, the clock-data separa

tion problem was traced by Percom to misap
plication of the internal separator of the 1 771 
drive controller IC used in the Model I. 

The Percom Separator substitutes a high
resolucion digital data separator circuit, one 
which operates at 16 megahertz, for the low
resolution one-megahertz circuit of the Tandy 
design. 

Separator circuits that operate at lower 
frequencies - for example, two- or four-

megahertz -were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface (El). 

Not a kit - some vendors supply an un
tested separator kit of resistors, !Cs and other 
paraphernalia that may be installed by mod
ifying the computer - the Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in module . 

Installation involves merely plugging the 
SEPARATOR into the Model I EI disk con
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

The SEPARATOR, which sells for only 
$29. 95, may be purchased from authorized Per
com retailers or ordered directly from the fac
tory. The factory toll-free order number is 
1-800-527 -1222. 
Ed. note: Opening the TRS-80 Expansion In
terface may void the Tandy limited 90-day 
warranty. Circle 299 on inquiry card. 

Owners of original OOL!BLERs may pur
chase a DOUBLER II upgrade kit, without the 
disk controller IC, for $30.00. Proof of pur
chase of an original DOUBLER is required, 
and each DOUBLER owner may purchase only 
one DOUBLER II at the $30.00 price. 

The Percom DOUBLER II is available from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory roll-free 
order number is 1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In
terface may void the Tandy limited 90-day 
warranty. Circle 300 on inquiry card. 

All that glitters is not gold 

OS-801

' Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS-80" Model I diskettes and 
the new Model Ill is about as genuine as a gold-plated lead 
Krugerrand. 

True, Model I TRSDOS" diskettes can be read on a Model 
Ill. But first they must be converted and re-recorded for 
Model Ill operation. 

And you cannot write to a Model I TRSDOS"diskette. 
Not with a Model III. You cannot add a file. Delete a file. Or 
in any way modify a Model I TRSDOS diskette with a Model 
Ill computer. 

Furthermore, your converted TRSDOS diskettes cannot 
be converted back for Model I operation. 

TRSDOS is a one-way street. And there's no retreating. 
A point to consider before switching the company's payroll 
to your new Model Ill. 

Roal software compatibility should allow the direct, im
mediate interchangeability of Model I and Model Ill disket· 
tes. No read-only limitations, no conversion/re-record ing 
steps and no chance to be left high and dry with Model III 
diskettes that can't be run on a Model I. 

What's the answer? The answer is Percom's OS-80~ 
family of TRS-80 disk operating systems. 

OS-80 programs allow direct, immediate interchangeability 
of Model I and Model Ill diskettes. 

You can run Model I single-density diskettes on a Model 
Ill; install Percom's plug-in DOUBLER@ adapter in your 
Model I. and yuu •. an run double-density Model 111 diskettes 
on a Model I. 

There's no conversion, no re-recording. 
Slip an OS-80 diskette out of your Model I and insert it 

directly in a Model Ill. 
And vice-versa. 
Just have the correct OS-80 disk operating system -

OS-80, OS-80D or OS-80/111- in each coruputer. 
Moreover, with OS-80 systems, you can add, delete, and 

update files. You can read and write diskettes regardless of the 
system of origin . 

OS-80 is the original Percom TRS-80 DOS for BASIC 
programmers. 

Even OS-80 utilities are written in BASIC. 
OS-80 is the Percom system about which a user wrote, in 

Creative Computing magazine, " ... the best $30.00 you 
will ever spend. "t 

Requiring only seven Kbytes of memory, OS-80disk oper· 
ating systems reside completely in RAM. There's no need to 
dedicate a drive exclusively for a system diskette. 

And, unlike TRSDOS, you can work at the track sector 
level. defining and controlling data formats- in BASIC
to create simple or complex data structures that execute 
more quickly than TRSDOS files. 

The Percom OS-80 DOS supports single-density opera
tion of the Model I computer-price is $29. 95; the OS-80D 
supports double-density operation of Model I computers 
equipped with a DOUBLER or DOUBLER II; and, OS-80/ 
III - fort he Model 111 of course - supports both single· and 
double-density operation. OS-80D and OS-80/111 each 
sell for $49.95. Circle 301 on inquiry card. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. PRICES DO NOT INCLUDE HANDLING AND SHIPPING. 

PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
'kfrademark of Percom Dara Comrany, Inc. "TRS-80 and TRSOOS are traJemarks of T an1.h· Cmporar ion which has no relacionshir ro Percom Da ca Comran\'. ·•Creative Comrming Magazine, June, 1980, page 26. 



PROFESSIONAL PASCAL 

11il~~ill/ 

~. 

o~t 
SYMBOLIC DEBUGGER 
This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 
• SWAT™-an interactive symbolic Pascal debugger 
that allows easy error detection. 
+ Overlays-that allow larger programs to run in 
limited memory. · 

A compiler for Professional programmers 
Pascal/Z is a true Pascal. It closely follows the Jens en 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 
runs FAST. 
Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with I•PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 
16 bit operation. 

Get "The FACTS about Pascal" 

\ 

\ 

Confused about which Pascal to buy? 
Pseudo-code . .. Native code .. . M, MT or 

Z? Compare the unbiased benchmarks 
\ in our new booklet. Don't buy a Pascal 

·.. compiler until you've read it. 

Call us for a free copy: 
800-847-2088 

(outside NYS) 

or 607-257-0190 

\ And ask your local 
\ f ull -service 

.,,.,_ computer dealer 
,f:_"- ... ~~ \ about our 

f"- ,.9z \ Pascal / Z 
·~'1Jff~- .·.. demo package. 

\ ~/ 
\./ . 

Doortceo·~~~~g.~m~r 
Micros for bigger ideas. 

Ithaca Intersystems Inc. 
1650 Hanshaw Rd • Ithaca, NY 14B50 • TWX 510 255-4346 

U.K. Dislributor: 
Ithaca Intersystems (U.K.)Ltd. 

Coleridge Road London NB BED Phone: 01-341 244 7 Telex: 29956B 

Edltorla1-------------
Microsoft. At the bottom is the IBM DOS (called 
MSDOS by Microsoft). In the middle will be XEDOS, a 
new operating system written in the C language for the 
68000, Z-8000, 8086, and LSI-11 processors. XEDOS will 
contain Xenix-like features and will be essentially a 
single-user version of Xenix. 

XEDOS and Xenix are processor-independent. Because 
the different versions of XEDOS are written in C with a 
minimal amount of native assembly-language code, pro
grams written for one 16-bit processor can be readily 
transferred to another. Microsoft demonstrated this 
capability, at the recent COMDEX show in Las Vegas, by 
exchanging unmodified code between four machines: a 
68000, a Z-8000, an 8086, and a PDP-11. 

Standards, Anyone? 
Unix has become well entrenched in the nation's 

colleges and universities due to Western Electric's exten
sive, inexpensive licensing of the system. As a result, 
many of today's graduating computer scientists are 
familiar with it. (See 'The Unix Operating System and 
the Xenix Standard Operating Environment" by Robert 
Greenberg, June 1981 BYTE, page 248 .) 

Microsoft's proposed family of operating systems will 
also incorporate a significant feature-a graphics device 
driver that uses AT & T's proposed videotex graphics stan
dard called PLP (Presentation Level Protocol). It's a 
minimal standard, admittedly (it's hardly high-resolution 
graphics), but think what it would mean if all 16-bit 
operating systems could support PLP. At last we'd have a 
least common denominator for graphics. And keep in 
mind that the creative use of graphics will be a vital part 
of the future of our field . 

Digital Research, for its part, is promoting its latest 
efforts, CP /M-86 and its multiuser, multitasking version, 
MP /M-86, as candidates for the standard 16-bit 
operating systems of the future. (See "CP /M: A Family of 
8- and 16-Bit Operating Systems," by Gary Kildall in 
June 1981 BYTE, page 216.) More than twenty OEMs 
(original equipment manufacturers) have made commit
ments to use the two operating systems. Both the IBM 
Personal Computer and the IBM Displaywriter use 
CP /M-86. MP /M-86 will soon be available for the IBM 
Personal Computer. One good feature of MP /M-86 is its 
foreground/background structure, which, for example, 
lets the user access the editor while compiling a program. 

Of more importance than CP /M-86 is MP /M-2, 
Digital Research's new multiuser operating system. It will 
be a real contender against Microsoft's operating system. 
It includes file locking and record locking, 32-megabyte 
file capacity, and other sophisticated features . 
Significantly, the company also currently supports Unix 
through C BASIC and Pascal. Oigital's official stand is 
that it is not "philosophically opposed" to the Unix con
cept, thus holding open the possibility for a future 
operating system standard. 

Circle 192 on inqu iry card. 



The ultimate single user machine 
The PDS-80™ with Cache BIOS™ is a 
professional system designed for the 
most rigorous single user CP / M* 
environments .. . in business, software 
development, scientific, educational 
and industrial research .. . where 
speed and program space are critical 
factors. 

SymBIOSis quadruples speed 
No matter what high-level language 
you use . .. Cobol, Basic, Fortran, 
PL/1 , or Pascal .. . PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP / M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series II hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems . .. actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 
An advanced CP/M 
application system 
PDS-80 has all you need for 
commercial systems integration and 
applications software development ... 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 

20slot S-100 mainframe allows almost 
unlimited options to suit any end use 
environment . .. including a choice of 
tabletop or rackmount design. 

InterSystems will work with you at 
whatever level is appropriate to 
configure the target system you need 
.. . right up to fully assembled and 
tested systems with floppy and 
Winchester disk drives. 

Full software support 
In addition to InterSystems' Cache 

BIOS and the CP / M operating 
system, models of PDS-80 

· can include 
Pascal/Z, 

our highly acclaimed Z-80® native 
code Pasca!'compiler, and InterPak 
80™, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products . 

It's upgradeable! 
Both hardware and software are 
designed to provide for upgrade to 16 
bit operation. Programs written for 
Pascal/Z are fully compatible with 
I •Pas 8000™, our Z-8000® native code 
compiler, and all PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000. 

We build micros for bigger ideas. 
Your big ideas. We're dedicated to 
providing the computer professional 
... Systems Integrators , commercial 
program developers, scientific and 
industrial programmers .. . with 
professional hardware and software 
tools . And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
from the factory and through factory
authorized service centers. 

Call us toll free: 800-847-2088 

for complete 
information on any 
of our 8 or 16 bit 
systems and 
software 
products. 

Distributor 
Inquiries 

Invited 

· Dnottcen·~J)~g~g.~P,~·· 
Circle 193 on inquiry card . M. 1cros for bigger ideas. 

Ithaca Intersystems Inc. • 1650 Hanshaw Road • Ithaca, NY 14850 • Phone (607) 257-0190 • TWX: 510 255 4346 

U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road London NB BED Phone: 01-341 2447 Telex: 299568 
~z.ao and Z·BOOO are registered trade marks of Z ilog, Inc. 1"Jrademarks of It haca lntc rsys tems Inc. •Regi stered trademark of Dig ita l Research 
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MODEMS 
All Modems connect to any 

RS232 Computer or Terminal! 

1200 Baud end 300 Beud-Bell 212A 
Style. Penrif 30011200 . . ... . ...... $799 
Originate/answer/auto-answer. Full duplex, 
RS232. Phone line connection via standard 
phone jack . 1 yr. warranty. 
Auto-dial option .... . ...... . . . . . .. . . $350 
300 Baud. Phone Link .. ... . . . .. . $129 
Originate/answer. Sleek, low profi le. 15 ozs. 
Half/full duplex. Self test. RS232. Light displays 
for On Carrier, Test, Send & Receive Data. 1 yr. 
warranty. 
300 Baud. USR-330D ... . ..... . ... $249 
Originate/answer/auto-answer. Phone line con 
nection via standard jack. 1 yr . warranty. 
300 Baud. USR-330A . ... .. . . ..... $299 
Same as USR-3300 PLUS Auto-Dial Call for 
quote and technical information on higher speed 
modems and multiplexors. 

Printing Terminals 
The new generation of printing terminals 

from General Electric. 
30/60 CPS. GE Terminet 2030 .. . . . $999 
110/300/60/1200 Baud. User selectable lines per 
inch and chars . per inch. True descenders and 
underlining Up to 217 cols per line . Top of form. 
vert. and hor. tabs. Friction feed std., tractor 
feed opt. Answerback. 1 yr. warranty on parts. 
Nationwide servicing . Extremely compact. 15 in . 
paper Only 22 lbs. SUPERIOR TO DEC LA34AA 
at lower cost. 
1201150 CPS. 
GE Terminet 2120 ..... . . ... . . .. $1,799 
Housed in same compact package as the 2030 
with all the features of the 2030 PLUS 150 char . 
per . sec. print rate . 
Slash Your Connect Time end Printer 
Deley Time 
Text Editor For GE2030 & 2120 .... $799 
Includes 32K buffer inside terminal for data 
receipt and transmission at up to 9600 baud. 
Also Available Receive only/Printer only ver
sions of GE2030 & 2120 . 
Letter Quality. NEC 7720 
KSR with keyboard .... . . . . . ... $2,695 
55 CPS . RS232 and Centronics parallel. Inter
changeable print thimbles for a wide variety of 
perfect. letter quality output. 
Teletype 43 KSR with RS232 
cable . ... . . . .. .... . .... .. .. .. .. $1,149 
DEC LA34AA ..... . . . .......... $1,099 

CRTs 
ADDS Viewpoint . .... . . .. . .. . .. . . $619 
Detachable keyboard. Numeric keypad. Tillable 
screen. Cursor control keys. Function keys. 
Auto-repeat on all keys. 110 to 19.200 baud. 
Transparent mode. Printer Port. Compact , 20 
lbs . Visual attributes . 
DEC VT101-NEW from DEC ... . $1,299 
Identical to standard VT100. Detachable 
keyboard. Separate numeric keypad. Bidirec
tional smooth scrolling . Spl it screen. Key click . 
80 Cols or 132 cols per line . 
DEC VT131-NEW from DEC . . .. $1,699 
Same as VT101 plus advanced video option for 
enhanced screen programming and printer port. 
Perkin-Elmer 550B .. ......... . ... $728 
Perkin-Elmer 1251 .............. $1,599 
Televideo 950 ............ . ...... $999 

Printers 
OKIDATA Mircroline 82A. 120 CPS. 
801132 Columns per line . . .... . .. $619 
User selectable char. Sizes. Top-of-form bi
directional. Short line seeking print techniques 
for greater throughput. RS232 & Centronics 
parallel interfaces. 
Letter Quality, NEC 7710 RO ... . $2,395 
Same features as the 7720KSR listed above but 
without keyboard. 

203 N WABASH SALES C312l 346-5650 
SUITE 1718 G ENERAL OFFICES C312J 346- 5651 
CHICAGO. ILL 60601 SERVICE 1312 l 733-0497 
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The Battle 
Who's going to win the 16-bit operating system 

sweepstakes? My guess is that there'll be no clear winner 
for several years; maybe never. Competing software and 
languages tend to coexist in our field, and this situation is 
no exception. IBM has set the tone by making both 
CP/M-86 and MSDOS available for its machine. Yet 
when I look at the mistakes made in the 8-bit world, I 
hope a standard will emerge. 

A New "Rosetta Stone" 
In 1799 the Rosetta stone was discovered in Egypt. It 

contained the same message inscribed in three different 
languages: Greek, Demotic, and Egyptian hieroglyphics. 
Using the familiar texts of the Greek and Demotic, scien
tists were able to painstakingly translate Egyptian 
hieroglyphics for the first time-a triumph of scholarship 
that would have been virtually impossible without the 
decoding stone. 

But translating is a slow, arduous job. Creative soft
ware designers waste a lot of time customizing their pro
grams for different machines. Today, we need an entire 
set of "Rosetta stones," translating tools to disseminate 
software for all of the popular machines. But these tools 
have become more like a set of millstones around our 
necks. 

We need a new approach to operating systems to cure 
the ills that still beset us from the footloose days of 8-bit 
machines. A standard 16-bit operating system is still the 
best way out of the linguistic woods.• 

Need help? 
Call us. 
Want to help? 
Call us. 

+Red Cross is 
counting on you. 



8·100 Fast·Aid. 
Including 3 new boards for system design relief. 
TheMB64. 
An economical, high
performance 64K static 
RAM memory. 
Just what the doctor ordered. 
A new 64K static RAM con
figured as two 32K blocks that's 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup
ports IEEE 696/S-100 24-bit ex
tended addressing for up to 
16MB of RAM . Bank switching 
permits compatibility with popu
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro
vision for optional battery 
backup. 
(The MB64 is priced at less than 
$850.) 
•CKOMIX is a trademark or Cromcmco, Inc 

The 108. 
An 1/0 board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 
Give your system fast-aid-in
cluding easier testing and 
speedier diagnosis-with SSM's 
new 108. This board features 
eight asynchronous serial RS-232 
1/0 ports with LED data trans
fer indicators. Individually pro
grammable 1/0 port baud rates 
(110-19,200) meet all your 
specific configuration require
ments. A timer (50/60 Hz) sup
ports real-time or multi-user 
applications. 

And all our Fast-Aid boards 
offer: 
• Card ejectors for painless card 

removal. 
• LEDs for easy troubleshooting 

and monitoring. 
• IEEE 696/S-100 compatibility. 

The 105. 
A two-serial/three-parallel 1/0 
board with programmable 
timer. 
The perfect remedy for fast sys
tem integration, more precise 
diagnosis, and far healthier sys
tem operation. The 105 features 
two RS-232 asynchronous serial 
interfaces for maximum peri
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis
sion (110-1°9,200 baud). Three 
parallel ports, · providing a total 
of 32 bits, support various 110 
configurations: a 16-bit software 
programmable bi-directional in
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The 105 also offers a software
programmable timer for real-time 
or multi-user applications. 

For more details about these new 
boards, or any of SSM's S-100 
compatible boards (including var
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 

SSM Microcomputer Products, Inc . · 
2190 Paragon Drive 
San Jose, CA 95131 
(408) 946-7400 Telex: 171171 
TWX: 910-338-2077 
Circle 342 on inquiry card . 



When You Have To Face A Deadline ... 
ince its introduction, PascaUMT + ~ has been used to produce thousands of 
professional solutions to industrial, business and systems level application 
problems. In addition to Implementing the complete ISO STANDARD, 
PascaVMT + • contains a host of powerful featlJ'es and facilities which make 
program construction a snap! 

Pascai/MT + ~ Is a total programming system Including our native machine code com· 
plier, linker, Pascal-level debugger. disassembler, run-lime subroutine library and the ex· 
elusive SpeedProgramminglm Package. 

With the advent of 16·blt machines and increasing customers demands, you can no 
longer afford to write programs in anything but a professionally constructed and profes· 
sionally supported package like Pascai/MT + ' . MT MlcroSYSTEMS has demonstrated Its 
commitment to keeping your programs and programmers productive with our recent In· 
troduction of Pascal/MT+ 86 and Pascal/MT+ 68K for the 8086 and 68000. While 
Pascai/MT + ., provides the capability to write non-portable programs when the need arises, 
true portability between radically different machines is a reality while still translating 

Into efficient, optimized native machine code." 
Our Pascal/MT+•· compilers and SpeedProgrammtng Package are available on a wide 

variety of processors and operating systems, with more to come! We are continually work· 
ing to provide Innovative solutions to the ever present problem of translating your Ideas into 
software solutions. 
The Paac.UMT + ~ System 
Compiler: 

Generates ROMable Native Code • Complete ISO Standard (superset of Jensen & Wlrthl. 
PowwflJ Ext-Ions Include: 

Modular Compilation, Direct production of binary relocatable modules • Dynamic strings 
• Chaining •Powerful Overlay system • Address and Size returning functions • Bit manlpu· 
lallon !test, set, clear, shiftsl • Byte manipulation (high, low, swap) • lmbedded assembly 
language • Easy linkage to external assembly language • Ful1 NEW and DISPOSE pro· 
cedures • Direct access to UO ports • Fast floating point, both software and AMO 9511 • 
Accurate 18dlgit BCD (fixed point, 14,4) •Include files • Hex literal numbers • and more ... 



... Arm Yotrrself With Pascal/MT+® 

Linker: 
Combines relocatable modules Into executable files • Can generate Hex format for use 

wrth PROM programming. 
Interactive Symbolic Debugger: 

Variable display • High-level breakpoints by procedure/function name • Tracing/single 
step by Pascal statement• Procedure/function entry and exit trace available. 
Disassembler: 

Combines a refocatable module with its listing file to produce interleaved Pascal and ap· 
proximate assembly language code. 
The SpeedProgramming Packagetm, 

The SpeedProgrammlng Package is an integrated set of tools which allows you to create 
Pascal/MT+• programs, check them for correct syntax and undefined identifiers, format 
them to display flow ol control, and do this all wi thin the editing environment before you 
ever invoke the complier. Programmers 1$9 SpeedProgramming because it frees them from 
the time consuming chore of repeated compilations to correct simple syntactic and typing 
errors. Managers find that SpeedProgramming improves productivity, thereby reducing 
development costs. SpeedProgramming combined with our field tested Pascal/MT+ ' 

package gives you a comfortable, powerful, interactive programming environment in which 
to create your professional quality software. Your products demand production quality 
tools. Order Pascal/MT+ ' with SpeedProgramming today! 
Screen Editor: 

User configurable • Standard random cursor movement, file access, search and replace. 
Insert, delete, exchange, etc. • Structured language editing features such as automatic in
dent, line adjustment, reading from and writing to a file .block text insertion and duplication. 
• Requires: 24 x 80 CRT (or larger), ASCII Keyboard (7 bit data), random cursor addressing. 
Interactive Syntax Scanner: 

Finds syntax errors in text being edited • Enters SPEED, puts cursor at error, prints error 
text. 
Variable Checker: 

Catches undefined and mis-spelled variables before the compiler is invoked. 

On-Line Reformatter: 
Beautify programs In seconds • Clearly shows structure and program flow. 

Source Code Management Tools: 
Automatic Modification Log nd Backup utility program. 

PRICING: ·Read carefully, some systems do not include the SpeedProgramming Package 
but do include the compiler, linker, disassembler, debugger and other utilities. 

AVAILABLE NOW! 
'8080/808SIZB0 without SpeedProgramming . .. . ... . ..... . . . .. .. . . . .. .. Price $350.00 

56K or larger CPIM-80 or Heath/Zenith HOOS 
8080/8085/ZBO complete including SpeedProgrammlng .. • .. •...•.. . ... . . Price $475.00 

56K or larger CP/M-80 (not available for HOOS) 
8080/8085/ZBO for special MP/M eovironments . . . . . . • • . • • • ..• , .... Contact Factory 

'808618088 without Speed Programming ... .. . . . . .. . .. . ..........• . . .. Price $600.00 
CP/M·86 or MP/M-86, requires 116K program area 

8086/8088 complete including SpeedProgramming . ... . .•.•...•.....••. Price $800.00 
' 808618088 without SpeedProgramming for RMX-86 ... .. ... .. .... . Price $1500.00 

All 808618088 packages include 9511 and 8087 support and 
program to convert MT object files into Intel .OBJ 8086 files. 

COMING SOON: 
68000 Cross Compiler System . • . • . . •... ...•..•• .•.... •.... Pdce(tobe announced) 
68000 Resident System with and without SpeedProgramming . ... Price ho be announced) 

Available on 8" (3740) Single Density Disks. Contact Distributors For Other Formats. 
CPM/, MPIM are trademarks of Digital Research, Inc. 
Heath, Zenith and HDOSaretrademarks of Zenith Data Systems. 

FOR: 8080/ 8085/ Z80/ 8086/ 68000 
Payment Terms: 

Cash. Check, UPS. C.O.D., 
Mastercard. VISA, 

Circle 263 on Inquiry card. 

/ MT Micro SYSTEMS \ 
1562 Kings Cross Drive 

Cardiff, California 92007 (714) 434-6101 

*Pricing: 
8080/Z80 - S475.00 

Others Call 
•All prices and speculations are 
subject to change without notice. 



Park Your Benchmark Here 

Jim Gilbreath's article "A High-Level 
Language Benchmark" was very useful. 
(See the September 1981 BYTE, page 180.) 
The comparisons between different lan
guages and microprocessors are particu
larly relevant, since we are considering 
getting several microcomputers for word
processing and control tasks here at the 
Arecibo Observatory. 

Peter M. B. Shames, Head 
Computer Department 
Arecibo Observatory 
POB 995 
Arecibo, Puerto Rico 00612 

My thanks to Jim Gilbreath for "A 
High-Level Language Benchmark." It was 
far and away the most immediately 
valuable article I have seen in BYTE. 

I was, however, disappointed by the 
numerous "omissions" in Mr. Gilbreath's 
tables. For example, how long was the 
program in 68000 assembly language? In 
8086 assembly language? I would dearly 
like to know how those machines com
pare to each other (and to the 8-bit 
machines) in code-storage efficiency. 

I do most of my programming in 
FORTH, so I wanted to compare that lan
guage to others in the article. I was disap
pointed to find that Mr. Gilbreath left 
blanks in the "compiled bytes," "total 
size," and "compile and load [time)" col
umns for FORTH. (See table 2, page 192.) 
When I tried to collect the missing figures, 
I found that the FORTH benchmark in the 
article would not compile. (See listing 9, 
page 190.) The word PRIME, used in the 
seventh line of the definition of 00-
PRIME, should have been FLAGS. 
PRIME is not defined in the program. 

I hope that readers who can augment 
the information in Mr. Gilbreath's article 
will share their knowledge. We badly 
need more information of this sort. 

Jonathan Sachs 
6713 Richmond Ave. 
Richmond, CA 94805 

I read Jim Gilbreath's article with in
terest. I realize that the purpose of a 
benchmark program is not efficiency in 
any one particular language or machine, 
but to compare the execution times of 
many languages or machines. But some 
languages are more efficient than others at 
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Letters 
particular aspects of data processing, such 
as data access, 110 (input/ output), etc. 
One of these aspects is looping. APL, for 
instance, is designed to handle arrays of 
any dimension with ease, but program 
loops are, in fact, not its forte. If I under
stand Mr. Gilbreath's benchmark pro
gram correctly, by the time it has looped 
63 times (I= 62, producing 127, the largest 
odd integer less than the square root of the 
highest number to be searched), all non
prime numbers in the list have been 
flagged and the remaining loops will find 
no new nonprime numbers. Eliminating 
the extra looping causes the BASIC pro
gram to require about half the execution 
time. I don't know about the other 
languages. 

The extra loops seem to penalize those 
languages that do not loop well but may 
have some efficient alternate method of 
addressing vector or array elements 
(rather than addressing each element by 
the use of a loop). It may well be that this 
objection does not apply to any of the 10 
languages tried in this article, in which 
case my point is moot. But as Mr. 
Gilbreath points out, an efficient algo
rithm is the best way to speed up a pro
gram. 

Thank you, Jim Gilbreath, for the 
useful compilation of execution times as a 
function of language and machine. 

Dwight Divine III 
2735 Gelid Court 
Anaheim, CA 92806 

I found a few errors in Jim Gilbreath's 
article and programs. Zero and 1 are not 
prime numbers. Prime numbers are de
fined on the set of natural numbers, other
wise known as counting numbers, which 
consists of positive integers. Thus, 0 can
not be a prime number any more than can 
-7, 1.3, or pi. The idea that 1 is a prime 
number arises from the common (inaccu
rate) d~finition of a prime number as "a 
number divisible only by itself and 1." 
The actual definition is "a natural number 
which has two and only two distinct divi
sors." Thus, 1 cannot be a prime number, 
as it has only one distinct divisor, 1. 

In reading the program listings, I no
ticed the statement PRIME= I+ I+ 3 in 
various forms. It seemed somehow wrong 
to me, and I felt that PRIME= I+ I+ 1 
would be right. On analyzing the algo
rithm, I discovered that the former arises 
from the use of 0 as the first subscript and 

that PRIME=2•(1+1)+1 is the primitive 
form, which converts to the one Gilbreath 
used. 

James C. Fairfield 
4414 East Addington Dr. 
Anaheim, CA 92807 

Congratulations are due Jim Gilbreath 
for his fine article. His comparisons were 
very informative due to the wide range of 
hardware and software covered. He no
ticed the same thing that I have dis
covered: PL!! generates very efficient 
code! I disassembled CP/M version 2.2 
(written in PL/I) so that I could interface a 
digital-tape system as the primary storage 
device. I needed to know how the disk al
location was accomplished. More or less 
as a "labor of love," I went through the 
disassembled code with an editor, adding 
meaningful labels and comments. The re
sulting code is very readable and under
standable thanks to the excellent code 
generated by the PL/I compiler. The sub
routines look as if an assembly-language 
programmer wrote them: no wasted in
structions anywhere. 

Clark A. Calkins 
2564 Walnut Blvd. #106 
Walnut Creek, CA 94598 

The comparing of apples and oranges is 
a job sorely in need of doing. And Jim 
Gilbreath has done a fine piece of work, 
part of its merit being the arguments it will 
generate. I'm sure the COBOL folks are 
not happy. Nor are we BASIC people, al
though we could salve our wounds with 
the excuse that interpreters have to be 
slow. 

The dogma of true BASIC people is that 
structure is in the mind. Let those who 
want structured languages have them. But 
treat us fairly. Since our language isn't 
supposed to be structured, don't force us 
to use little-bitty short lines like Jim's 
listing 7 because we know it takes our in
terpreter time to hop down lines. And we 
have different kinds of variables just like 
the big boys, so let us use integers too. 
And we suspect that most compilers don't 
include similar checking, so let us use 
NEXT without the index. Note that these 
aren't tricks or innovations. What some 
might call tricky, but certainly not in
novative at this date, is the use of FOR 

. . NEXT loops in preference to GOTOs. 
The moral: we agree strongly with Jim 
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Your 
computer. 
Compute. 

Compute. 

Compute. 

Compute. 

Compute. 

Dump ... 
Compute. 

Compute. 

Compute. 

Compute. 

Compute. 

Yopr 
pnnler. 

• •• Print. 

Print. 

Print. 

Print. 

· New Microbuffer II lets you use your printer 
without tying up your computer. 

Time. As an important resource 
it shouldn't be wasted. One 
such waste is in printing, where 
your computer must wait for 
your printer. Now there's a way 
to eliminate this waste. 

Introducing the 
Microbuffer J[™, a buffered 
parallel printer interface for the 
Apple )["' computer with 16K 
characters of memory (user ex
pandable to 32K). It accepts 
data as fast as your computer 
can send it, allowing you to use 
your computer while the 
Microbufferll is in control of 
your printing. 

The Microbuffer )[, compatible 

with Applesoft, CP/M°'1 and 
Pascal, comes with complete 
print formatting features as well 
as advanced graphics dump 
routines for most popular 
graphics printers. 

The Snapshot™ option per
mits you to dump the text 
screen or graphics picture to 
the printer while any program is 

MICROBUFFER1l 

JI 

running - without interuption. 
The 16K Microbuffer II is 

available for $259. And the 32K 
version, for $299. The Snapshot 
option is $69. 

So why waste time while your 
computer waits for your printer? 
Ask your computer dealer for 
the Microbuffer )[ or call us for 
the name of a dealer near you. 

Microbulfer I and Snapshot are trademar1<s of Practical 
Peripherals, Inc. 

CPIM is a registered trademark of Digital Research, Inc. 
Apple I is a registered trademark of Apple Computer, 
Inc. 

PRACTICAL PERIPHERALS. Inc. 
31245 La Baya Drive 
Westlake Village. California 91362 
(213) 706-0339 
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Gilbreath on the necessity of choosing the 
best algorithm for the job. To that we 
add, know your language and use its pow
er. There is no language that will turn bad 
writing into good writing. 

James D. Childress 
5108 Springlake Way 
Baltimore, MD 21212 

Jim Gilreath Replies 
The response to my article has been 

very gratifying, and I have received so 
many letters that it is beyond my ability 

to respond to them individually. All are 
appreciated, especially those that pointed 
out errors and supplied data for machines 
and languages I did not have the opportu
nity to time. All contributed data will be 
reported in a subsequent article. 

I regret the error in the FORTH pro
gram. It was caused by me. not BYTE. 
and occurred in transcribing the program 
from paper to a file . The word PRIME 
should be changed to FLAGS. Thanks to 
Dick Miller and Jonathan Sachs for find
ing this. 

This was not a commissioned assign-

ment. it was simply a computer hobbyist's 
report of his experiences and data col
lected in a project for presentation at the 
local computer club. The intent was to re
port, not to review. The data were col
lected over a nine-month period whenever 
an opportunity presented itself. 

Much of the data was obtained in com
puter stores and computer-con{ erence en
vironments with limited time. so there are 
gaps in the tabular data for program sizes 
when that data were not readily obtained 
without detailed knowledge of the oper
ating system. There was little time to dig 

---------------------------------~ deeply into nuances. It was never in-

THE BACKUP SYSTEM 
WITH MORE BYTE. 

More byte than any other 
system on the market, in fact. 
MCSave (Magnetic Cartridge 
Save) is not just another 
backup system-but a true 
file-oriented archive system. It 
gives you a full 67 megabytes 
of on-line archive/backup 
storage. So you can easily 
access, store, delete or 
transfer files with greater 
speed, and backup 
even the largest of 
most hard 
disks. MCSave 
combines the 
cost effective 
3M HCD-75 
Tape Drive with 
CP/M* to give 
you the kind of 

performance you can really 
sink your teeth into. MCSave 

can handle 13,000 files per 
drive. You can transfer 

file-by-file from disk to tape, 
tape to disk, or tape to tape. 
MCSave runs on any S-100 

Z-80 48K CP/M,* COOS,* or 
CROM IX* system. Ask your 
dealer about MCSave ... the 

backup system with 
more byte! MCS 

II"'":":'.--~ Microcomputer 
Consulting 

Services 
8308 Juniper 

Ft. Worth. Texas 76180 
(817) 498-6390 

Dealer&OEM 
inquiries invited 

·cPtM is a trademark of Oigilal Research ·coos and CROMIX are trademarks of Cromemco. Inc. 
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tended to be a Consumer's Union -quality 
project. Think what that would cost! 
Hundreds of hours were spent just doing 
what I did . 

It is not surprising that the programs 
listed required a bit of customization 
before running on some systems. There 
were several slightly differing versions of 
the program in all of the languages, but 
only one was printed for each case to save 
space. 

The FORTRAN program used 0 as the 
first-element array subscript for consis
tency and because this is allowed in some 
(but not all) compilers. In retrospect, this 
was a poor choice because it violates fun
damental FORTRAN-language defini
tions. 

The BASIC program only does one iter
ation. which helps you avoid staying up 
all night (this axiom was removed from 
my article by the BYTE editor). Thus, 
these times have been multiplied by 10 for 
comparison with the others. 

On the PET. the array would not fit. so 
the program was run on a smaller array, 
and the results were extrapolated linearly 
(this works-try it). The same was done 
for Microsoft COBOL and FORTH. 

Mr . Divine's insightful observation that 
the algorithm has flagged all nonprime 
numbers after looping only 63 times 
nicely reinforces my contention that a bet
ter method is often more fruitful than 
changing languages. 

It seems that my lack of COBOL exper
tise was quite obvious, and thanks are due 
to James Fairfield and others who supplied 
improved programs that run much faster. 

It is worth reiterating that a simple 
benchmark such as mine is but one point 
on a long curve and many more specifics 
should be considered carefully in selecting 
a language or computer. 
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See it for yourself. 
0 Please send specifications and information on the MicroMaster small 

business computer. 
D I'd like to see the MicroMaster. Please have a sales representative cal l 

Name __ Tille ____ __ _ 

Company_---------- - ------- _ _ _ _ _____ _ 

Address ________________ _ 
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Appl1cation{s) ---------------

You don't have to be big to be good. 
Barreto & Associa tes. Inc., PO. Box 874 , Sedalra . Mrssourr (816) 826-0689 B 182 
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Open Letter to 

Potentlal SuperBraln Buyers 

Our company recently purchased four 
Intertec Super Brain QD computers from a 
local mail-order firm, whose advertise
ment stated that "all equipment is in fac
tory cartons with the manufacturer's war
ranty ." After one of the units fai led, we 
discovered that the warranty had lapsed 
while the computers were still in the 
dealer's stock and we would have to pay 
lntertec nearly $400 to repair the unit. 

Intertec's policy is that the warranty 
period begins when it ships the unit to the 
dealer. This policy is contrary to industry 
standards and discourages dealer stock
ing. A letter to lntertec regarding the 
above evoked this response from Andrea 
K. Welch, Intertec's Marketing Support 
Manager: "I do sincerely regret the misun
derstanding that appears to exist between 
your organization and the company from 
which you purchased this equipment. I 
can assure you that all of our dealers are 
intimately familiar with our warranty 
policy ." The dealer's response was that he 
was totally unaware of lntertec's policy 

and that it was our problem to work out 
with Intertec. 

Any SuperBrain buyer should be sure 
that he or she is going to receive an ade
quate warranty from the dealer after re
ceipt of the computer. After our computer 
failed, we were informed by the dealer 
that he has had problems with Super
Brains being "dead on arrival. " We could 
have received units that were inoperable 
when the cartons were first opened and 
we would have had to pay repair charges. 

James E. Ford 
Paoluccio Willis Nau Associates 
Civil Mechanical Electrical Engineers 
7175 Construction Court 
San Diego, CA 92121 

lnteretec Data Systems Replies 
Since the initial production of the 

SuperBrain in 1979, Intertec has enjoyed 
an enviable position as the microcom
p ider industry's price/performance 
leader. Because of our commitment to 
total vertical integration, Intertec manu
factures a product of exceptional quality 
at an extremely competitive price. 

AMT has available a 5, 10, 15 and 20 megabyte Winchester Hard Disk 
subsystem that is very EASY for any user to interface with his existing 
system. 

Subsystem includes: 
•Winchester Disk Drive[s] 

•Controller 
•Power Supply 
•Enclosure 
•All Interface Cabling 
•CP/M" 2.2 Support and Diagnostic Programs 
on Floppy Disk 

•Host System Interface Card 
•Dedicated Telephone Number for Technical 

Assistance 

·Registered Trademark of Digital Research Corp. 

System available for : 

•S-100 
•Heath/Zenith Z-89 
•TRS-80 Model Ill 
•Xerox 820 
•IBM Personal Computer System 

5-Megabyte System 
Retail 

Complete $2995. 00 

Write or call for Attractive distributor program 
Applied Micro Technologies, Inc. 

Route 30 West, Greengate Professional Bldg. 
Greensburg, Pa. 15601 

1-800-245-6908 In Pennsylvania [412] 837-7255 
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In keeping with this commitment to 
quality and leadership, Intertec offers an 
impressive 120-day warranty on its prod
ucts. This warranty covers all parts and 
components deemed to be originally de
fective by Intertec Data Systems Corpora
tion. We at Intertec feel that this four
month warranty offers our customers ex
cellent cov erage and that it is in keeping 
with our marketing endeavors. In addi
tion , our Customer Seniices Department 
is fully staffed to insure our customers of 
fast , efficient service. 

Like Ms. Welch, Intertec's Marketing 
Support Mana ger, I, too, regret that Mr . 
Ford and the company from which he pur
chased his SuperBrain appear to have had 
a misunderstanding with regard to our 
warranty and assure BYTE readers that all 
of our dealers are well informed as to its 
specifics. Our warranty is clearly and 
carefully explained in Section Six of our 
Master A greement and is reiterated in vir
tually every manual and document issued 
by Intertec. It is unlikely that our dealer 
was "totally unaware off our/ policy. " 

We at Intertec are very proud of our 
Customer Services Department and our 
warranty. Intertec has carved its place in 
the microcomputer industry by offering 
our dealers products and services that we 
feel are better than the industry standards. 

Karen K. Hubbard, Manager 
Public Relations 
Intertec Data Systems Corporation 
2300 Broad River Rd. 
Columbia, SC 29210 

Fallout from BYTE's BOMB 

Editor's Note: Since the beginning of 
1981, BYTE has gone throu~h some sub
stantial changes, both inf or mat and size. 
Here are some comments about BYTE that 
we have rPceived from our 'readers on the 
monthly BOMB cards (for an explanation 
of the cards, see the back of this issue): 

• This issue almost gave me a hernia. 
love reading all the ads. 
• At first I was only interested in the ads, 
but then I accidentally read an article! 
• I enjoyed reading all the articles (fast 
reader), but why so many ads? 
• I can't read all those ads. 
• I don 't read any of the articles. 
• It's too big to read! 
• More, more, more! 
• Thank you for always making BYTE in
teresting, stimulating, and pregnant. 
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DISK DOCTOR 
84. 
84. 

218. 
285. 
74. 

131. 

IMMEDIATE SHIPPING.I 

ALMOST ALL ITEMS THE 
GREAT 

FORTRAN 
SSS FORTRANwithRATFOR 
TINY PASCAL 

TERM 

Hayden: 
APPLE SOFT COMPILER 

Ashton· Tate: 
dAASE/I 

(With 30 day return policy J 

TeleVideo Terminals: 

IN STOCK! 

161 

599. 
MicroPro: 

950 950. 

WJRDSTAR 3.0 
SUPERSORT 

MAILMERGE 
DATASTAR 

SPELLSTAR 
CA/£STAR 920 779. 

972 745. For Apple: 
l/tKJRDSTAR 970 595. 

C. ltoh Printers: 
PROWRITER PARALLEL 
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STAR-VVRITER I SERIAL 
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Epson: 
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680. 

1435. 
1500. 
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245. 
130. 
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145. 
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FORTRAN 
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Many of our readers had comments on 

some of BYTE's particular features: 

• I like the Programming Quickies. I seem 
to find your Nucleus section more useful 
than the feature articles (the long ones 
take too much time to read). 
• Wow! Computing e to 116,000 places! 
!That's] a really worthwhile endeavor. 
• I find the comparative software reviews 
to be of great help. 
• Forget about the numbers and the philo
sophical articles; get back to the guts of 
personal computing: homebrew hard
ware! 

• I very much liked the Color Computer 
article. What about software for it? 
• The article on Extended Color BASIC 
for the Color Computer was fantastic. 
• The Color Computer is sadly deficient 
in software. Manufacturers should apolo
gize for saddling users with BASIC as the 
only available language; a giant step 
backwards. 
• Most articles too technical. 
• I enjoyed Ciarcia's articles on construct
ing speech synthesizers. 
• Great, now they talk back! 
• It did my heart good to see Steve 
ICiarcia] do something I can use on my 

. .. .. 
.tt ·Checkmate your 

communications testing 
problems with Supercheck 

Here's the latest move in 
Navtel'swinning line of port
able data test equipment. 
Supercheck! The indispens
able service aid. It joins our 
other proven test units, 
Supertest - Datatest -
Datacheck. 
Just check these Supercheck 
features: 
• Provides access to all 25 

conductors on EIA RS-232C 
interface 

• 25 miniature SPST switches 
allow interruption of all 
interface conductors for 
testing and observing ter
minal and modem signals 

• 12 LED monitors, 

NAVlll. 
FOR THE TESTING TIMES 

8481 Keele St .. Unit 12A 
Concord, Ontario L4K 181 
Te lephone (416) 669-9918 

separated by source, allow 
easy monitoring of primary 
interface signals 

• 2 LED's detect mark/space 
or clocking signals 

• Contains RS-232C patch 
·cable 

• $139.00 

OrderyourSuperchecktoday 
and we promise fast delivery. 
For each unit enclose cheque 
or money order for $139.00 
payable to Navtel Limited at 
address shown below. 

Dealer inquiries invited. 

Apple II directly, without translating it 
from TRS-80. 
• I'm going to love building my super
simple floppy-disk interface. 
• As usual, BYTE has too many do-it
yourself tinkerer's projects. Can't you get 
more out of Pournelle? 
• Gregg Williams has really hit the 
bull's-eye with BYTE's Arcade; please 
make it a monthly feature. 
• My kids rush to read BYTE's Arcade 
each month and are very disappointed if 
it's not there. 
• I hate to see all those pages wasted. 
Please review nothing but games from 
now on. 
• I do not wish to judge your writers . 

While others only made suggestions: 

• Articles #6 and #7 seemed to disagree. 
There should never be any question as to 
the true static !sic] of things. 
• I do wish you could pick articles that are 
more appealing to us, but it's probably 
not your fault. 
• With the new 16-bit processors now 
available, perhaps BYTE should change 
its name to CHOMP. 
• Why don't you make the Reader Service 
Card computer readable? 

The requests for future articles would 
fill volumes. Let's have more . 

• construction articles 
• software reviews 
• hardware reviews 
• Programming Quickies 
• on the TRS-80 Model (!, II, III, Color 
Computer) 
• on the Apple (II, III, IV, V) 
• on Heath/Zenith systems 
• on the Sinclair systems 
• on the Compucolor II 
• on the Osborne I 
• on the new (CP / M, Unix, Xenix, Zeus, 
Unica) operating systems 
• C programs 
• Pascal programs 
• machine-language programs 
• FORTH programs 
• robotics articles 
• music articles 
• printer tests 

There were even an amazing few who 
predicted articles that we had planned 
before they were published: 

• An in-depth series on the Atari is about 
due. ("The Atari Tutorial, Part 1" appears 
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column card : 
• 80 characters x 24 lines 
• True decenders 
• 7 x 9 character resolution 
• Low power consumption 
• Compatible with most word 

processors 
• Softcard and CP/M compatible 
• Modem compatible 
• Most popular character set of 

any 80 column card 
• Alternate character fonts available 
Suggested retail price $345.00 

The Soft 
Video 
Switch is 
an auto
matic ver
sion of the 
popular 
Switch-

• KEYBOARD AND 
DISPLAY ENHANCER 

plate . It The original Keyboard and Display 
knows Enhancer is still available for Revi-
whether it should display 40 or 80 sion 0-6 Apples Con which the new 
columns or Apple graphics. It does Enhancer JC will not fitl . These 
the tedious work of switching video- Apples have memory select sockets 
out signals so you don't have to. The at chip locations 0 1, E 1 & F 1 The 
Soft Video Switch can be controlled Keyboard and Display Enhancer 
by software. Any Videoterm with allows entry and display of upper & 
Firmware 2. 0 or greater may be lower case letters with fully func-
used w ith the Soft Video Switch. tional shift keys. It does NOT have 
The single w ire shift mod is also sup- user definable keys nor a type ahead 
ported. Package price is $35.00. buffer. The price is $129.00. 
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Videoterm Utilities Disc 
(includes) 

• Font Editor 
• Pascal M id-Res Graphics 
• Applesoft Read Screen Utility 
• Top & Bottom Scrolling 
• Pascal Vidpatch 
• Graphics Template 

Character Set EPROMs $29.00 ea 
• Half Intensity 
• Inverse 
•German 
• Katakana (Japanese) 
• Line Drawing Graphics 

CExpandedl 
• Spanish 
• French 
• M ath & Greek Symbols 
• Super & Subscript 

Dvorak EPROM 
[Enhancer) 
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in the September 1981 BYTE, page 284 .) 
• What we really need is a comparison of 
the languages available on microcom
puters. ("A High-Level Language Bench
mark" appears in the September 1981 
BYTE, page 180.) 
• Doesn't anyone realize the problems 
small business has with software? ("Bridg
ing the 10-Percent Gap" appears in the 
October 1981 BYTE, page 264.) 
• When are you going to tackle database 
systems? ("Database Management Sys
tems" is the theme of the November 1981 
BYTE.) 

Thank you all for writing; we scrutinize 
every word. 

A New Small
Computer Company: IBM 

As an owner of a two-year old Apple II 
computer system, I read with great in
terest Phil Lemmons' first impressions of 
IBM's new Personal Computer. (See "The 
IBM Personal Computer: First Impres
sions," October 1981 BYTE, page 26.) 
What surprised me is that Mr. Lemmons 
said little about documentation for the 
system. Is this because it doesn't yet exist? 
If it does not, it certainly would not be the 
first time a personal computer was put up 
for sale with meager documentation. The 
documentation for the Apple II was also 
meager at the beginning, but then that 
was a very different stage in the history of 
microcomputers, and Apple Computer 
Inc. did not quite have the resources of 
IBM. 

One of the excellent features of the 
Apple II is the documentation that comes 
with it. I know of no other personal 
computer that comes with documentation 
of the quality of Apple's. Documentation 
is an important point, and I think BYTE a 
bit remiss for not insisting that Mr. 
Lemmons pay more explicit attention to 
this. 

I hope that in future, fuller reviews of 
IBM's new system, BYTE will treat the 
documentation issue more extensively. 

Stephen E. Bach 
Rte. 2, Box 89 
Scottsville, VA 24S90 

For a more in-depth description of 
IBM's documentation and its machine, see 
Gregg Williams' article on page 36 of this 
issue . . . . MH 
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Pushing Relatives 

My thanks to George S. Losey for his 
article "Use a Relative Subroutine Call for 
Relocatable 280 Programs" (see the Octo
ber 1981 BYTE, page 366); it 's a feature I 
could have used in the past. 

The only problem, as stated by Mr. 
Losey, is that returns are limited to the un
conditional types because of the use of the 
JP(HL) instruction to cause the return in
stead of the RET instruction. Also, pro
gramming is restricted because the HL reg
ister pair is tied up storing the return ad
dress. 

Both these problems can be eliminated 
by making the first instruction of each 
subroutine PUSH HL (ES hexadecimal) . 
This places the return address on the stack 
as would a CALL instruction. This allows 
returns to be made in the usual manner. It 
also frees the HL register pair for pro
gramming. 

Grant S. Killey 
736 Michigan Ave. Apt. 13 
Ontonagon, MI 499S3 

Some of the weaknesses of the 280 rela
tive-call technique proposed by George 
Losey in his October 1981 BYTE Techni
cal Forum can be avoided at a cost of 10 
more bytes in page 0 and an execution 
time longer by 23.2S microseconds. In
stead of El ES 23 23 C9 hexadecimal at the 
reset location, try: 

ES ES El El El 23 23 ES 2B 2B 
ES 3B 3B El C9 

The advantages are that no changes need 
to be made in the subroutine being called; 
it still ends with a RET, it can use condi
tional returns, and no registers are altered. 
Nested subroutines will work this way; 
they won't with George's method. 

Lee Bonnifield 
102S Chalk Level Rd. 
Durham, NC 27704 

Beamln' Report 

I want to tell BYTE readers about the 
service and the product that I received 
when I responded to an ad carried in the 
September 1981 BYTE. The ad was for the 
Power Text system by Beaman Porter, Inc. 
(see page 269). Both the product and the 
service provided by this c'ompany are out
standing, which is why I have taken the 

time to write about them. The growth of 
an industry often depends upon the com
mitment of the vendors to customer ser
vice. Beaman Porter is certainly an out
standing example of a commitment to cus
tomer service. 

Several weeks ago, I was in the middle 
of preparing a lengthy report for a client 
when hardware problems caused me to 
lose not only all the text that I had created 
but also the use of the hardware to con
tinue with the report. In a minor panic, I 
called Beaman Porter to order a copy of 
its Pascal-based text formatter. I sent pay
ment special delivery, the company also 
used special delivery, and I had the pack
age in four days. Included was a note in
dicating times when the author would be 
available to help me as I attempted to re
produce my report. 

The PowerText package has performed 
without any problems. For the sort of 
consulting work that I do, it allows even . 
greater productivity than the package I 
previously used. I called the company 
once for assistance and received it quickly 
and accurately. 

Microcomputing is a mass market. It is 
encouraging to see that firms like Beaman 
Porter maintain a commitment to custom
er service. 

My thanks to them. 

Alan D. Tompkins 
R.D. #1, Box 122C 
Waitsfield, VT OS673• 

TOLL-FREE 
SUBSCRIPTION LINE 

1 ·800·258·5485 
New Hampshire Residents Dial 924 -9281 

The Quickest Way To 

Order a Subscription 
Renew a Subscript ion 
Change or Correct an 
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Give a Friend a Gift 
Subscription 
Inquire about a Subscription 

We are waiting to help you. 
Call us between: 

8:30-4:00 Mon.- Fri. 

(Eastern Time) 

E~TI t.he sm~ll systems 1owr n ill 



You've heard how the personal computer is going to 
revolutionize the way you work. 

So far, the reality hasn't measured up to the promises. 
But now there's a remarkable new software package 

that transforms the IBM Personal Computer into an 
incredibly powerful management tool (Apple and Xerox 
owners: read on). 

The first totally integrated management 
software. 

There are a lot of useful programs available for 
personal computers. 

Unfortunately, they all seem to use different 
commands and different ways of storing data. This creates 
two major problems: 

1. Every time you want to add a new function, you 
have to learn a whole new command language. 

2. You may not be able to exchange data between 
different programs. 

But now there's a better way. It's called the MBA, and 
it was created by a blue-chip management consultant, an 
MIT-trained systems designer, and some of the country's 
most experienced business programmers. 

For the first time, MBA combines all the essential 
management functions in one easy-to-use package: 

Electronic Spreadsheet. The ultimate financial 
modeling tool that lets you create a giant spreadsheet of 
figures and text. Change one number, and every affected 
item is instantly re-calculated. 

Word Processing. Compose, edit, and print any kind 
of document. Make revisions yourself-faster than you 
can explain them to your secretary. Because MBA is an 
integrated system, it's easy to incorporate data from its 
other modules into a report you're writing. 

Data Management. A sophisticated electronic filing 
system that lets you store information-ANY information 
-then retrieve it, analyze it, and generate reports to your 
specifications. 

Graphic Output. For those occasions when a picture 
tells your story better than words, you can easily generate 
clear, readable graphs. 

Communications. Tie into yourcompanydata center, 
a financial information service, or virtually any other 
computer system. MBA automatically retrieves the 
information you want, and lets you edit or rearrange it with 
a few keystrokes. 

Easy to learn. Easy to use. 
MBA's designers devoted great care to giving it a 

simple, consistent set of commands. So when you've 
learned one module, you'll immediately be comfortable 
with the others. 

What, where, and how. 
MBA is offered through selected computer retailers 

who have qualified people to demonstrate and answer 
questions. 

It runs on the IBM 
Personal Computer, with 
Xerox and Apple 
versions available soon. 
But whichever machine 
you use, MBA will make 
a drama I ic improvement 
in your personal 
productivity. 

And that's a 
promise. 

Context Management Systems, Inc. 
Management software for personal computers. 

23864 Hawthorne Blvd , Suite 101 
Torrance, California 90505 
(213) 378-8277 

Circle 108 on inquiry card. 



Minicomputer performance in 
Multi-user. Multi Tasking. Decision I™ memory man
agement hardware includes a memory map that is 
similar to the IBM 360~" and IBM 370'." It supports 
up to 16 tasks or 15 users and a supervisor without 
swapping. And, more with swapping. Each task or 
user enjoys complete memory protection and dynamic 
memory allocation. One task may be delegated as a 
supervisor to privileged system functions forbidden 
to ordinary tasks or users. Such functions (1/0 calls, 
unauthorized memory access, etc.), will trap to the 
supervisor. If supervisory functions are not required 
the system can be configured for turnkey multi-user 
operation. 

Multi-purpose IEEE696/S-100. Decision I utilizes the 
Morrow Designs IEEE Standard S-100 Wunderbuss:'· 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a full mega
byte), add 1/0, add controllers ... add 
boards from dozens of manufacturers. 
And S-100 has a major advantage 
over single-board computers: If a 
board goes down, you simply replace 
it. And keep running. If you want to 
expand your system. Add boards 
and terminals. 

An unmatched software base. 
Decision I runs on the M/OS™ 
operating system. M/OS sup
ports all system calls source 

compatibly with UNIX.''Thus, UNIX programs will 
compile directly and UNIX documentation is almost 
totally applicable. Morrow CP/M"' has been configured 
to run under M/OS and communicate with both CP/M 
and UNIX standard media for maximum portability. 
Languages available include BASIC, COBOL, FORTRAN, 
RATFOR, Pascal and C. That means Decision I 
offers you a software base unmatched in 
its price/performance arena. 
The OEM machine. A basic multi-user 
system at $5,225 includes 
the Decision I, 4 M hz 
Z80A-based CPU, 
sophisticated 
memory 

IBM 360 and 370 are trademarks of IBM Corp. 
Wunderbu ss is a registered trademark of Morrow Designs 
Decision I and M/ OS are trademarks of Morrow Designs 
UNIX is a trademark of Bel l Laboratories, Inc. 
CP/M is a trademark of Digital Research Corp. 



a multi-user Microcomputer. 

management 
hardware, CP/M 

2.2, M/BASIC 5.2, 
3 serial and 2 parallel 1/0 

ports, 14 1/0 slots with S-100 
connectors, supervisor control in 

both hardware and software, 128K of 
RAM and two quad-density disk drives 

(SOOK) with DMA controller. Plus, cabinet 
(either desk-top or rack-mount), and power 

supply. The same system with 8" floppies 
and a full Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 

A better microcomputer. Whether you're build-
ing a single or multi-user system, the Decision I 
offers you a hardware/software combination 
unmatched in the field. Decision I is not simply an 
improved 8-bit microcomputer. It's a breakthrough. 
In both computing power and price. 

Systems your way. Morrow Designs' full range of hard 
and floppy disk memory, add-in memory boards, 1/0 

boards, controllers and software allow you to 
configure your system your way ... through a single 
supplier. 

The decision is yours. Com pare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabilities . Compare 
flexibility. Compare utility. Then, compare price. 
We think Decision I will change the way you think 
about microcomputer systems. 

Complete information? See your computer dealer. 
Or, write Morrow Designs. 

LOOK TO MORROW 
FOR ANSWERS. 

MDRRDW DESl&NS 
5221 Central Avenue, Richmond, CA 94804 

(415) 524-2101 

Circle 259 on inquiry card. 



The Atari Tutorial 

Quite frequently, the amount of in
formation that a programmer wants 
to display exceeds the amount of in
formation that can fit on the screen. 
One way of solving this problem is to 
scroll the information across the 
display. For example, listings of 
BASIC programs scroll vertically 
from the bottom of the screen to the 
top . All personal computers imple
ment this type of scrolling. The Atari 
personal computer system, however, 
has two additional scrolling facilities 
that offer exciting possibilities. The 
first is Load Memory Scan (LMS) 
coarse scrolling; the second is fine 
scrolling. 

Conventional computers use coarse 
scrolling. With this type of 
scrolling, the pixels that hold the 
characters are fixed in position on the 
screen and the text is scrolled by mov
ing bytes through the screen random
access read/write memory (RAM). 
The resolution of the scrolling is a 
single character pixel, which is very 
coarse. (Throughout this article, the 
term pixel refers to an entire 
character, not to the smaller dots that 
make up a character.) This produces 
a jerky and quite unpleasant scroll
ing. Furthermore, it is achieved by 
moving up to a thousand bytes 
around in memory, a slow and clum
sy task. In essence, the program must 

This article appears in slightly different form 
in De Re Atari, published by Atari, Enc., and is 
reproduced with its express permission. 
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Part ·s: Scrolling 
Chris Crawford 

Atari Inc. 
1265 Borregas Ave. 

POB 427 
Sunnyvale, CA 94086 

move data through the playfield to 
scroll. 

Some personal computers produce 
a somewhat finer scroll by drawing 
images in a higher-resolution graphics 
mode and then scrolling these images .. 
Although higher scrolling resolution 
is achieved, more data must be 
moved to attain the scrolling and the 
program is consequently slowed. 

The fundamental problem in both 
methods is that the scrolling is im
plemented by moving data through 
the screen area. 

By manipulating just 
two address bytes, you 
can produce an effect 

identical to moving the 
entire screen RAM. 

Coarse Scrolling 
A better way to achieve coarse 

scrolling with the Atari 400/800 is to 
move the screen area over the data. 
The display-list op codes support a 
feature called Load Memory Scan 
(LMS). The LMS instruction was 
described in part 1 of this series. 
Briefly, it tells ANTIC where the 
screen memory is. A normal display 
list has one LMS instruction at the 
beginning of the display list. The 
RAM area it points to provides the 
screen data for the entire screen in a 

linear sequence. By manipulating the 
operand bytes of the LMS instruc
tion, a primitive scroll can be im
plemented. In effect, this moves the 
playfield window over the screen 
data. Thus, by manipulating just two 
address bytes, you can produce an ef
fect identical to moving the entire 
screen RAM. The program in listing 1 
does just that. This program sweeps 
the display over the entire address 
space of the computer. The contents 
of the memory are dumped onto the 
screen. The scroll is a clumsy serial 
scroll combining horizontal scrolling 
with vertical scrolling. A pure ver
tical scroll can be achieved by adding 
or subtracting a fixed amount (the 
line length in bytes) to the LMS 
operand. The program in listing 2 
does that. 

A pure horizontal scroll is not as 
simple to do as a pure vertical scroll 
because the screen RAM for a simple 
display list is organized serially. The 
screen-data bytes for the lines are 
strung in sequence, with the bytes for 
one. line immediately following the 
bytes for the previous line. We can 
horizontally scroll the lines by shift
ing all the bytes to the left: this is 
done by decrementing the LMS 
operand. The leftmost byte on each 
line, however, will then be scrolled 
into the rightmost position in the next 
higher line. The sample program in 
listing 1 illustrated this. 

The solution is to expand the 
screen-data area and break it into a 
series of independent, horizontal-line 

Circle 229 on inqu iry card. --+ 



1 0 0 1 
THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER 
BY MARK SAWUSCH 

333 pages . .... $10.95 
333 pages, written in simple terms, of 
" what-to-do" and "how-to-do-it". Suitable 
not only for microcomputers, but for pro
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 

"TRS-80™ DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 pages written in PLAIN ENGLISH packed 
with HOW TO information with·details, examples 
and in-depth explanations. Recover lost files and 
directories, remove file protection, make BASIC 
programs unlistable. How to use SUPERZAP, 
recover from DOS errors and MORE! 

TRS-80™ DISK . .. . .. . . . ... • $19.95 

"OTHER MYSTERIES" 
VOLUME II 

by James Farvour 
Call now and place your order tor tnis new book, 
"MICROSOFnM BASIC DECODED & OTHER 
MYSTERIES for the TRS-80TM", from IJG, Inc. 
A primer for cassette and disk BASIC on the 
TRS-80TM, the information provided applies to 
similar MICROSOFnM . BASIC interpreters. 
MICROSOFTTM BASIC DECODED . $24.95 

"OTHER MYSTERIES" 
VOLUME Ill 
by Dennis Kitsz 

THE CUSTOM TRS-80™ .. . . .. $29.00 
CALL FOR AVAILABILITY 

"OTHER MYSTERIES" 
VOLUME IV 

"BASIC FASTER 
AND BETTER" 

II you program in BASIC, you want this book! 
Time·tested and proven, the techniques and 
routines can be used in thousands of ways to 
make your programs smaller, faster, and look 
truly professional. 

BASIC FASTER & BETTER . . .... $24.95 

EPSOI~· 
MX-80, MX-80FT, MX-100 

PRINTER~S 
NEW LOW PRICES! 

EXTRA LONG RIBl30N 

CABLE 
$2495 

CONNECTS EPSON PFllNTER 
& TRS-80 MICROCOMPUTER 

40-TRACK, SINGLE/DOUBLE· 
DENSITY, FAST ACCESS, 

5%-inch TANDON 

DISK 
DRIVE~) 

$28995 
complete 

FOR MODEL I and MOIDEL Ill 

Includes Case, Power Supply 
and External Drive Connector 

DISK DRIVE 

EXTENDl:R 
CABLE 
$995 

for.VISTA, MICROPOLIS, 

MTI, PERTEC, SHUGART, 

PERCOM & OTHEns 

Single Sided, Soft-Sectored 5 '!.-inch, 

PARAGON MAGNETICS™ 
PLAIN JANE™ 

DISKETTES 
$19 ~x~flO 

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. 

Box of 10 Diskettes .. .. . . . . . . $19.95 

PARAGON 
magnetics rM 

<fJdd 
Introducing MTC's premium generic 
diskette. Single-Sided, Solt-Sectored, 
DOUBLE-DENSITY, 5Y.-inch diskettes with 
reinforcing HUB-RINGS. Individually 1003 
ERROR-FREE certified. Invest in GOLD1 

PARAGON MAGNETICS GOLD . . ... $23.95 

VERBATIM'S PREMIUM DISKETTES 

DATALIFE™ 
Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 1003 error-free cer· 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. 

VERBATIM DATALIFE™ DISKETTES 
5 1/ . -inch (box of 10) 

MD525-0l . ..... . . . ... . . $26.95 
8-inch FLOPPIES 

Double-Density, FD34-8000 . $43.95 

'RINGS' & 
THINGS 

HUB RING KIT for 5l/• " disks . .. . . $10.95 
HUB RING KIT for 8" disks . ... . .. $12.95 
REFILLS(50 Hub Rings) ......... $ 5.95 
CLEANING KIT for 5 114" drives ... $24.95 
5l/.-inch diskette case . .. . . . ... . . . $3.50 
8-inch diskette case . . . . . ...... . .. $3.95 
51!. -inch File Box for 

50 diskettes . . . . ...... . . . . . $24.95 

8-inch File Box for 
50 diskettes . . .. .. .. . . . .... $29.95 

TRS-80 is a trademark of the 
Radio Shack Division ol Tandy 

Corporation. DATALIFE is a 
trademark al VERBAT IM. PLAIN 
JANE, PARAGON MAGNETICS. 

ar e trademarks of MTC. 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
Jan. 1, 1982 THRU 
January 31, 1982 

Prices. Specifications. 
and Offerings subject to 
change without notice. 

8201 

WE ACCEPT 
•VISA 
• MASTER CHARGE 

•Add S:l .00 for Sl'liPl!liAg 
& handling 

• $3.00 EXTRA for C.O.D. 

1981 by Metatechnologies 
Corporation. In c. 

Products damaged in 
transit will be exchanged. 

• CHECKS 
• MONEY ORDERS 
• C.O.D. 

•Ohio residents add 6.6% 
sales tax. 



Listing 1: A simple program in Atari BASIC demonstrating coarse scrolling. Both 
horizontal and vertical scrolling are combined, but the end result is rather clumsy. The 
entire address space of the computer will be displayed. 

10 DUST= PEEK(560) + 256•PEEK(56l):REM 
20 LMSLOW=DUST+4:REM 

find display list 
get low address of LMS operand 
get high address of LMS operand 
outer loop 

30 LMSHIGH =DUST+ 5:REM 
40 FOR I= 0 TO 255:REM 
50 POKE LMSHIGH,I 
60 FOR J = 0 TO 255:REM 
70 POKE LMSLOW,J 
80 FOR Y = l TO 50:NEXT Y :REM 
90 NEXT J 
100 NEXT I 

inner loop 

delay loop 

Listing 2: An Atari BASIC program demonstrating a pure vertical scroll. The line length 
(in bytes) is either added to or subtracted from the LMS operand to achieve upward and 
downward scrolling, respectively. Lines 70, 120, and 130 accomplish this for upward 
scrolling only. 

10 GRAPHICS 0 
20 DUST= PEEK(560) + 256• PEEK(561) 
30 LMSLOW = DLIST + 4 
40 LMSHIGH=DLIST+5 
50 SCREENLOW = 0 
60 SCREENHIGH = 0 
70 SCREENLOW =SCREEN LOW+ 40:REM next line 

overflow? 80 IF SCREENLOW < 256 THEN GOTO 120:REM 
90 SCREENLOW = SCREENLOW - 256:REM yes, adjust pointer 
100 SCREENHIGH = SCREENHIGH + l 
110 IF SCREENHIGH = 256 THEN END 
120 POKE LMSLOW,SCREENLOW 
130 POKE LMSHIGH,SCREENHIGH 
140 GOTO 70 

Listing 3: An Atari BASIC program demonstrating pure horizontal scrolling. Each 
display line is actually 256 characters (bytes) long, though only 20 can be observed at 
any time. The 256-byte line is used in this example to simplify the prngram by avoiding 
the use of 2-byte address manipulations. The display produced scrolls from right to left. 
Upon reaching the end of the line, it starts over from the beginning. 

I 0 REM first set up the display list 
20 POKE 1536,l 12:REM 
30 POKE 1537, l 12:REM 
40 POKE 1538, l 12:REM 
50 FOR I= l TO 12:REM 
60 POKE 1536+3•!,7l :REM 
70 POKE 1536 + 3•! + l,O:REM 
80 POKE 1536+3•!+2,l:REM 
90 NEXT I 
110 POKE 1575,65:REM 
110 ·POKE 1576,0:REM 
120 POKE 1577,6 

8blank lines 
8 blank lines 
8 blank lines 
loop lo put in display list 
BASIC mode 2 with LMS set 
low byte of LMS operand 
high byte of LMS operand 

ANTIC JVB instruction 
display list starts al $0600 

130 REM tell ANTIC where display lis t is 
140 POKE 560,0 
150 POKE 561,6 
160 REM now scroll horizontally 
170 FOR I= 0 TO 235:REM loop through LMS low bytes 
175 REM we use 235-nol 255-because screen width is 20 characters 
180 FOR 1=1 TO 12:REM fo r each mode line 
190 POKE 1536 + 3• J + I ,! :REM put in new LMS low byte 
200 NEXT J 
210 NEXT I 
220 GOTO l 70:REM endless loop 
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data areas. Figure 1 illustrates this 
idea. On the left is the normal ar- · 
rangemen t. One-dimensional serial 
RAM is stacked in linear sequence to 
create the screen-data area. On the 
right is the arrangement needed for 
proper horizontal scrolling. The 
RAM is still one-dimensional and 
serial, but it is now used differently. 
The RAM for each horizontal line ex
tends much further than the screen 
can show. This is no accident. The 
whole point of scrolling is to let a pro
gram display more information than 
the screen can hold. We can't show all 
that extra information if we don't 
allocate the RAM to hold it. With this 
arrangement we can implement true 
horizontal scrolling. We can move 
the screen window over the screen 
data without the undesirable vertical 
roll of the earlier approach. 

The first step in implementing pure 
horizontal scrolling is to determine 
the total horizontal line length and 
allocate RAM accordingly. Next, a 
completely new display list with an 
LMS instruction on each mode line is 
written. The display list will, of 
course, be longer than usual, but 
there is no reason why we cannot 
write such a list. What values are 
used for the LMS operands? It is most 
convenient to use the address of the 
first byte of each horizontal screen
data line, the points marked with Xs 
in figure 1. Each mode line on the 
screen will have one such address. 
Once the new display list is in place, 
ANTIC must be informed of it and 
screen data must be written to 
populate the screen. To execute a 
scroll, each and every LMS operand 
in the display list must be in
cremented for a rightward scroll or 
decremented for a leftward scroll. 
Program logic must insure that the 
image does not scroll beyond the 
limits of the allocated RAM areas; 
otherwise, garbage displays will 
result. In setting up such logic, the 
programmer must remember that the 
LMS operand points to the first 
screen-data byte in the displayed line. 
The maximum value of the LMS 
operand is equal to the address of the 
last byte in the long horizontal line 
minus the number of bytes in one 
displayed line. As this process is 



Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPU, disk controller, I/0 
and memory boards have been 
the result of some very pur
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com
puters what they are today. 

Fast, reliable and powerful. 
System 2800 computer sys

tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex
pand as your organization's 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select C P /M~ MP /M1 or 
OASIS11operating systems to run 
all your word processing and 

accounting programs. No mat
ter what size organization you 

control, control-
ling will be 
easier from 
now on. 

See the 
System 2800 

from Systems 
Group, they're 

what computers should have 
been in the first place. 

f rq!isrc:rl'll trademark of Dil!itJI R~:st·.irch 
ft rq!'isrcrc:d rradc:m;J.rk of Phase Onl· Systems 

Dealer Inquiries Invited 
For dealers only, circle 351 
All other inquiries, circle 352 

Ef#i i§ 11 fj Grou_p 
A D1v i~ion or M EASUREMENT system s &. controls 

inCOfPOr.=1rec1 

1601 Orangewood Avenue 
Orange. Ca li fornia 92668. (714) 633-4460 

TW X/T ELEX 910 593 1350 SYST EMGRP OR<;E 

Be Permanently Impressed. 
The Expandable Computer family 
from Systems Group. 

1981 
Today's Requirements 

Dual floppy single or multi-user system 

1983 
Tomorrow's Requirements 
! OM byte hard disk and floppy d rive. 
sing le or multi- user system 

1985 
Your Future Requirements 

40M byte hard dis k and 20M byte tape 
back-up. single or mul ti-user system 



rather intricate, let us work out an ex
ample. 

First, the total horizontal line 
length is selected. For this example, 
we shall use a horizontal line length 
of 256 bytes. This will simplify ad
dress calculations. Each horizontal 
line will then require one page of 
RAM. Since we will use BASIC mode 
2, 12 mode lines will be on screen; 
thus, 12 pages, or 3 K bytes, of RAM 
will be required. For simplicity (and 
to guarantee that our screen RAM 
will be populated with nonzero data) 
we will use the bottom 3 K bytes of 
RAM. Since this area is used by the 
operating system and disk operating 
system, it should be full of interesting 
data. To make matters more interest
ing, we'll put the display list on page 
6 so that we can display it on the 
screen as we are scrolling. The initial 
values of the LMS operands will thus 
be particularly easy to calculate: the 
low-order bytes will all be zeros and 
the high-order bytes will be (in order) 
0, 1, 2, etc. 

The program in listing 3 performs 
these operations and scrolls the screen 
horizontally. This program scrolls the 
data from right to left. When the end 
of a page is reached, it simply starts 
over at the beginning. When execut
ing this program, the display list is 
found on the sixth line down (it's on 

NORMAL DATA ARRANGEMENT 

(la) 

page 6). It appears as a sequence of 
double quotation marks. 

The next step is to mix vertical and 
horizontal scrolling to get diagonal 
scrolling. Horizontal scrolling is 
achieved by adding 1 to or subtract
ing 1 from the LMS operand . Vertical 
scrolling is achieved by adding the 
line length to or subtracting the line 
length from the LMS operand. 
Diagonal scrolling is achieved by ex
ecuting both operations . Four 
diagonal-scroll directions are possi
ble. If, for example, the line length is 
256 bytes and we wish to scroll down 
and to the right, we must add 
256 + (-1) = 255 to each LMS 
operand in the display list. This is a 
2-byte add; the BASIC program ex
ample given in listing 3 avoids the dif
ficulties of 2-byte address manipula
tions. However, most programs will 
not be so contrived. For truly fast 
two-dimensional scrolling, assembly 
language is necessary. 

All sorts of weird arrangemen.ts are 
possible if we differentially manipu
late the LMS bytes. Lines could scroll 
relative to each other, or hop over 
each other. Some of this could be 
done with a conventional display, but 
more data would have to be moved to 
do it. The real advantage of LMS 
scrolling is its speed. Instead of 
manipulating an entire screen full of 

ARRANGEMENT FOR HORIZONTAL SCROLL 

(lb) 

Figure 1: Figure la shows how screen data are normally organized. Horizontal scrolling 
can be accomplished by arranging the screen-data area as shown in figure lb. 

data many thousands of bytes in size, 
a program need only manipulate 
perhaps a few dozen bytes. 

Fine Scrolling 
The second important scrolling 

facility of the Atari 400/800 is the 
fine-scrolling capability, scrolling a 
pixel in steps smaller than the pixel 
size. Coarse scrolls proceed in steps 
equal to one pixel dimension; fine 
scrolls proceed in steps of one scan 
line vertically and one color clock 
horizontally. Fine scrolling can only 
be carried so far. To get full fine 
scrolling over the entire screen, we 
must use fine scrolling with coarse 
scrolling. 

Only two steps are required to im
plement fine scrolling. First, we set 
the fine-scroll enable bits in the 
display-list instruction bytes for the 
mode lines in which we want fine 
scrolling. (Since we generally want 
the entire screen to scroll, we set all 
the scroll enable bits in all the 
display-list instruction bytes.) Bit 05 
of the display-list instruction is the 
vertical-scroll enable bit; bit 04 of the 
display-list instruction is the 
horizontal-scroll enable bit. We then 
store the scrolling value desired into 
the appropriate scrolling register. 

Two scrolling registers are avail
able, one for horizontal scrolling and 
one for vertical scrolling. The 
horizontal-scroll register (HSCROL) 
is at hexadecimal address 0404; the 
vertical-scroll register (VSCROL) is at 
hexadecimal address 0405. For hori
zontal scrolling, we store in HSCROL 
the number of color clocks by which 
we want the mode line scrolled. For 
vertical scrolling, we store in 
VSCROL the number of scan lines 
that we want the mode line scrolled. 
These scroll values will be applied to 

ONE STEP 

START FINE FINE FINE FINE 
SCROLL 
FOUR 
TIMES 

FINE 
SCROLL 
FIVE 
TIMES 

FINE 
SCROLL 
SIX 
TIMES 

FINE RESET AND 
COARSE 
SCROLL 

POSITION SCROLL SCROLL SCROLL SCROLL TO 
ONCE TWICE THREE SEVEN START 

TIMES TIMES POSITION 

Figure 2: In order to achieve fine scrolling overt he entire display screen, a combination of fine and coarse scrolling is used. After the 
seventh fine scroll is performed, the fine-scroll register is reset and a coarse scroll is performed. 
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Thi! 2nd GeneratiorlM is here! 
MEASUREMENT systems & controls proudly 

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

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

MUL Tl·USER SERIAL 1/0 BOARD - For use in 
expanded systems requiring up to eight additional 
serial 1/0 ports. Features include: 16 maskable 

"A ll products meet the new IEEE standards. 

Systems Group 
A Division of MEASUREMENT systems &... controls 

incorporated 
For dealers only, circle 409 
All other inquiries, circle 410 

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

Available in four or eight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

CONTROLLER BOARD
controls up to four 51/.i

i nch or 8-inch disk drives 
using IBM soft sectored 

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

transfers and the per
formance character
istics of the superior 

NEC 765 chip. 

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

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

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

addressable on any 16K boundary. 

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

The 2nd Generation. 

1601 Orangewood Ave., Orange, CA 92668 
TWX/TELEX: 910 593 1350 SYSTEMGRP ORGE 
714-633-4460 



Are you faced with having to 
spend $3000 and up for a 
letter-quality printer? 

Mediamix offers an alternative. 

- ~-- - - --
------

~ 

For only $500 the 
Mediamix ETl

2 
lets you 

connect the IBM Electronic 
Typewriter Models 50,60, 
or 75 to any computer. Why 
invest in two separate 
machines? Your office 
typewriter can do both jobs, 
yielding better type quality, 
a consistent corporate 
image and renowned 
IBM service. 

The ETl
2 

is 
no simple black 

box, either. It is a 
sophisticated micro

,.....1~------'--• computer 
with 

et1·-~- 2000 
t , charac-

ters o memory, over 39 
special commands and the 
option of doing typesetting 
on the IBM Model 50. 

Write or Call 

MEDIAMIX 
P.O. Box 67857 

Los Angeles, California 90067 
(213)4 75-9949 
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Listing 4: An Atari BASIC program demonstrating fine scrolling. Scroll registers should 
be changed only during vertical blanking, necessitating assembly-language program
ming for most applications. Otherwise, ANTIC gets confused and causes the screen to 
jerk. 

l HSCROL=54276 
2 VSCROL = 54277 
10 GRAPHICS O:LIST 
20 DLIST = PEEK(560) + 256 • PEEK(56 l) 
30 POKE DLIST + 10,50:REM 
40 POKE DUST+ l l ,50:REM 
50 FOR Y=O TO 7 
60 POKE VSCROL,Y:REM 
70 GOSUB 200:REM 
80 NEXT Y 
90 FOR X=O TO 3 
100 POKE HSCROL,X:REM 
110 GOSUB 200:REM 
120 NEXT X 
130 GOTO 40 
200 FOR J = l TO 200 
210 NEXT J:RETURN 

every line for which the respective 
fine scroll is enabled. 

Two complicating factors are en
countered when we use fine scrolling. 
Both arise from the fact that a partial
ly scrolled display shows more infor
mation than a normal display. Con
sider, for example, what happens 
when we horizontally scroll a line by 
half a character to the left. The 40th 
character scrolls to the left, but what 
takes its place? Half of a new 41st 
character should scroll over to take 
the place of the now scrolled 40th 
character. But there are only 40 
characters in a normal line. 

The solution to this problem has 
already been built into the hardware 
with three display options for line 
widths: the narrow playfield (128 col
or clocks wide), the normal playfield 
(160 color clocks wide), and the wide 
playfield (192 color clocks wide). 
These options are chosen by setting 
appropriate bits in the DMACTL 
register. (DMACTL is at · address 
0400 hexadecimal; most users will 
access shadow register SDMCTL at 
address 22F hexadecimal.) When 
using horizontal fine scrolling, 
ANTIC automatically retrieves more 
data from RAM than it displays. For 
example, if DMACTL is set for nor
mal playfield, which in BASIC mode 
0 has 40 bytes per line, ANTIC will 
actually retrieve data at a rate ap
propriate to wide playfield-48 bytes 
per line. This will throw · lines off 

enable both scrolls 
do it for two mode lines 

vertical scroll 
delay 

horizontal scroll 
delay 

horizontally if it is not taken into ac
count. The problem does not appear 
if the programmer has already 
organized screen RAM into long 
horizontal lines as in figure 1. 

The corresponding problem for 
vertical scrolling can be handled in 
two ways. The sloppy way is to ig
nore it. We will not 'get half images at 
both ends of the display. Instead, the 
images at the bottom of the display 
will not scroll properly; they will sud
denly pop into view. The proper way 
takes very little work. 

To get proper fine scrolling into 
and out of the display region, we 
must dedicate one mode line to act as 
a buffer. This is done by refraining 
from setting the vertical-scroll bit in 
the display-list instruction of the last 
mode line of the vertically scrolled 
zone. The window will now scroll 
without the unpleasant jerk and the 
screen image will be shortened by one 
mode line. An advantage of scrolling 
displays now becomes apparent. It is 
quite possible to create screen images 
that have more than 192 scan ·lines in 
the display. This could be disastrous 
with a static display. However, with 
a scrolling display, images above or 
below the displayed region can 
always be scrolled into view. 

Fine scrolling will only scroll so far. 
The vertical limit is 16 scan lines; the 
horizontal limit is 16 color clocks. If 
we attempt to scroll beyond these 
limits, ANTIC simply ignores the 



The guy on the left 
doesn't stand a chance. 

. The guy on the left has two file f alders, a news maga
zine, and a sandwich. 

The guy on the right has the OSBORNE 1 ®, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done-and better work done-in less time, and with 
less effort. 
Unfold it, plug it in, and go to work 
like you've never worked bet ore. . .. 

Go to work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE®-the mailing system that turns out 
personalized mass mailings in the time you 'd spend on a 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and "what if" questions in
stantly. For the more technically minded , SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools
the CBASIC-2® business BASIC, or the Microsoft BASIC® 
interpreter. 

That's standard equipment. 
Options include about a thousand different software 

packages from a host of vendors designed to run on the 
CP/M® computer system. 
Go to work at the office, at home, or in the field. 

Or anywhere. Optional battery packs and telephone 

Circle 289 on inquiry card. 

transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1. That's good, because 
you won't want to work again without it. 
All for $1795. It's inevitable. 

The OSBORNE 1 is the productivity machine that's 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge-day in and day 
out-to virtually anyone who deals with words or num
bers. Or both. 

Since the entire system is only $1795, it won 't be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it's inevitable. 
The OSBORNE 1 includes a Z80A"CPU, 64K 
bytes of RAM memory, two 100 kilobyte 
floppy disk drives, a business keyboard, 
built-in monitor, IEEE 488 and RS232 inter
faces for printers and other things that 
get connected to computers, plus 
CP/M, CBASIC-2, Microsoft BASIC, 
WORDSTAR, and SUPERCALC. The 
system is available from com
puter retailers nationally. 

$1795. It's 
inevitable. 

COMPUTER CORPORATION 
26500 Corporate Avenue Hayward, California 94545 
Phone (415) 887-8080 TWX (910) 383-2021 
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higher bits of the scroll registers. To 
get full fine scrolling (in which the en
tire screen scrolls smoothly as far as 
we wish), we must couple fine scroll
ing with coarse scrolling. To do this 
we first fine scroll the image, keeping 
track of how far it has been scrolled. 
When the amount of fine scrolling 
equals the size of the pixel, we reset 
the fine-scroll register to zero and ex
ecute a coarse scroll. Figure 2 il
lustrates the process. 

The program in listing 4 illustrates 
simple fine scrolling. It shows fine 
scrolling taking place at very slow 
speed and demonstrates several prob
lems that arise when using fine scroll
ing. First, the display lines below the 
scrolled window are shifted to the 
right. This is due to ANTIC's 
automatically retrieving 48 bytes per 
line instead of 40. The problem arises 
only in unrealistic demonstration 
programs such as this one. In real 
scrolling applications, the arrange
ment of the screen data (as shown in 
figure 1) precludes this problem. A 
more serious problem arises when the 
scroll registers are modified while 

. '11/e ~'tilt9 2.«P.~ 
?~ 7o. 7~ 
~1~·· 

• 7 working day RUSH service 

FREE demo samples 

• Quality design 

• Very COMPETITIVE PRICES 

• Personalized assistance 

• FREE shipping - in continental U.S. 

• COMPLIMENTARY quotes on 
custom forms 

ANTIC is in the middle of its display 
process. This confuses ANTIC and 
causes the screen to jerk. The solution 
is to change the scroll registers only 
during vertical-blank periods. This 
can be done only with assembly
language routines. Thus, fine scroll
ing normally requires the use of 
assembly language. 

Applications 
The applications of full fine scroll

ing for graphics are numerous. An 
obvious application is for large maps 
created with character graphics. 
Using BASIC graphics mode 2, I have 
created a large map of Russia that 
contains about 10 screens full of im
age. The screen becomes a window to 
the map. The user can scroll over the 
entire map with a joystick. The 
system is very memory efficient: the 
entire map program, data, display 
list, and character-set definitions re
quire a total of about 4 K bytes of 
RAM. 

Any very large image that can be 
drawn with character graphics is 
amenable to this system. (Scrolling 

Currently providing forms support 
for: 

Systems Plus • Vector • TCS • Alpha M icro 
Radio Shack • "lnsoft • IMS • Continental • DIBS 
Libra • Struc tured Systems Group• Peachtree 

Anchor • Account ing Plus • BPI • Designer • MCS 
Graham Dorian • MCBA • Durango • Dynabyte 

Call NOW for FREE sample forms 
packet. You r customer service 
representat ive is wait ing to assist 
you with your continuous forms 
needs! 

C!il Checks 8384 Hercules St. 
!lJ To-Go La Mesa, CA 92041 

CALL TOLL FREE: (800) 854~2750; (800) 552-8817 in CA 
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does not require character graphics, 
but map graphics are less desirable 
for scrolling applications because of 
their large memory requirements.) 
Large electronics schematics could be 
presented in this way. The joystick 
could be used both to scroll around 
the schematic and to indicate par
ticular components that the user 
wishes to address. Large blueprints or 
architectural diagrams could also be 
displayed with this technique. Any 
big image that need not be seen in its 
entirety can be presented with this 
system. 

Large blocks of text are also usable 
here, although it might not be prac
tical to read continuous blocks of text 
by scrolling the image. This system is 
better suited to presenting blocks of 
independent text. One particularly 
exciting idea is to apply this system to 
menus. The program starts by pre
senting a welcome sign on the screen 
with signs pointing to submenus in 
other regions of the larger image. 
"This way to addition" might point 
up; "this way to subtraction" might 
point down. Users scroll around the 
menu with the joystick perusing their 
options. When making a choice, a 
cursor is placed on the option and the 
red button is pressed. Although this 
system could not be applied to all 
programs, it could be of great value 
to certain types of programs. 

... And More 
Two blue-sky applications of fine 

scrolling have not yet been fully ex
plored. The first is selective fine 
scrolling, in which differen t mode 
lines of the display have different 
scroll bits enabled. Normally, we 
would want the entire screen to 
scroll, but it is not necessary to do so. 
We could select one line for horizon
tal scrolling only, another line for 
vertical scrolling only, and so forth. 
The second blue-sky feature is the 
prospect of using display-list inter
rupts to change the HSCROL or 
VSCROL registers "on the fly ." 
Changing VSCROL on the fly is a 
tricky operation; it would probably 
confuse ANTIC and produce 
undesirable results. Changing 
HSCROL is also tricky, but might be 
easier.• 



-
Applications program 

CRTFormTM is a programmer productivity tool that saves time. 

CRTFORM produces a friendly bug free inter
face between end users and the applications 
programmer. 

CRTFoRM makes sure that end users ehte( ' il"lfbrma
tion correctly, and gives error messages (in plain En
glish) if they don't. It guarantees that programmers 
will receive. correct information without having to 
write hundreds of lines of error checking cooe. 

CRTFORM allows you to modify program input specif
ications .without requiring expensive and time con
suming thanges in appl ications code. It even gen~ 
erates a source code skeleton (Pascal, BASIC, 
COBOL, FORTRAN, PL / I, and Ada) to interface the 
programmers' appl ication code to the CRTFORM run
time module. · · 

.The CRTFORM package consists of: 
• A forms manager that manipulates random access 

files of input specification forms. 
•An editor that creates and modifies the specif

ications forms. 
• A print utility that produces hard copy of forms and 

their specifications. 
• A code generator that writes source code skele

tons for ease of program interfacing. 
• A terminal-independent runtime module in the 

machine language of your host processor. 

CRTFORM is available under the CPI Mi UCSD. and 
Apple Pascal operating systems. Please call or write 
for further information on OEM licensing arrange
ments. or for the name of your nearest CRTFoRM 
dealer. 

PROGRAMS THAT WRITE PROGRAMS 

SIATCOM 
CORPORA TIDN 

5766 BALCONES SUITE 202 
AUSTIN, TEXAS 78731 
PHONE 512/ 4 5 1-0221 

CRTFORM and Stdlcom or,e trodemoil<s of St'dtcom Co[!llorotim - ~e~istered trademark a; follo\m: CPM-Dlg ltol 1\19.seorch: UCSQ-U.C .. San Diego: Apple-Apple Inc. 



A Closer Look 
at the IBM Personal Computer 

What microcomputer has color 
graphics like the Apple II, an 
80-column display like the TRS-80 
Model II, a redefinable character set 
like the Atari 800, a 16-bit micro
processor like the Texas Instruments 
TI 99/4, an expanded memory space 
like the Apple III, a full-function 
uppercase and lowercase keyboard 
like the TRS-80 Model III, and BASIC 
color graphics like the TRS-80 Color 
Computer? Answer: the IBM Per
sonal Computer, which is a synthesis 
of the best the microcomputer in
dustry has offered to date. It has a 

Gregg Williams 
Senior Editor 

number of interesting features and a 
few flaws, but it is easily the best
designed microcomputer to date. In 
this article, I will take a closer look at 
the IBM Personal Computer, inside 
and outside. 

An Overview 
The IBM Personal Computer 

(photos 1 and 2) is housed in two 
units, the keyboard and the System 
Unit. The keyboard (photo 3) has a 
standard typewriter layout with the 
addition of a numeric keypad to the 
right, a set of function keys to the 

Photo 1: The IBM Personal Computer System with a non-IBM color monitor. 

left, and miscellaneous other keys to 
bring the total number to 83. It is con
nected by a coiled cable to the System 
Unit, which houses the Intel 8088 
microprocessor, the 40 K-byte ex
tended Microsoft BASIC in ROM 
(read-only memory), up to 64 K 
bytes of dynamic memory, up to two 
disk drives, a cassette interface, a 
built-in speaker, and five expansion 
slots. (Extra dynamic memory cards 
placed in expansion slots can bring 
the total up to 256 K bytes.) 

Other peripherals include the IBM 
Monochrome Display (shown in 
photo 2) and the IBM 80 CPS 
(characters per second) Matrix 



Printer (shown with the optional 
printer stand in photo 1). 

What's It Going to Cost? 
The IBM Personal Computer is an 

impressive unit. But how much is it 
going to cost? Although the compo
nent prices in the "At a Glance" text
box look reasonable (the System Unit 
and keyboard are only $1265), the 
price of a usable configuration is 
somewhat higher. The higher cost is 
due to a marketing technique called 
unbundling, which is common in the 
computer industry and a trademark 
of IBM in particular. When a system 
is unbundled, components that usual
ly are priced as one are priced sepa
rately. In the case of the IBM Per
sonal Computer, the main unit needs 
one of two video-display adapter 
cards, a monitor or television set, a 
cable, and perhaps an external radio
frequency (RF) modulator. 

Table la shows several sample con
figurations of the IBM Personal Com
puter, and tables lb and le show the 
list prices of comparable Apple II and 
Radio Shack TRS-80 Model III units 
with 48 K bytes of memory and one 
disk drive. The IBM unit is somewhat 
more expensive than the standard 
configurations (note that the Apple II 
Plus is less expensive if you want only 
40-column uppercase output). Still, 
you get a lot more for your money. 

Video-Display Options 
One thing not commonly under- Photo 2: Tl1e IBM Personal Computer System with the IBM Monochrome Display. 

stood about the IBM Personal Com-
puter is that you must choose be
tween two separate ways of getting 
video output. The Monochrome 
Display and Printer Adapter gives 
high-quality black-and-white output l:"I 
only, while the Color/Graphics ,_,_ 
Monitor Adapter can produce color 
graphics or text. Each takes one of the 
five expansion slots available on the 
IBM motherboard (called the System 
Board by IBM). While you could 
have both kinds of output by using 
both adapter cards, most people will 
not want to tie up the extra slot (more 
on that later). 

The monochrome adapter card is 
most suited to IBM machines that will 
be used in an office environment 
only. The adapter card gives you a Photo 3: The IBM Personal Computer keyboard unit. 
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Photo 4: The 256 characters available on the IBM Personal Com puter video display. 

sharp 25-line by 80-column display 
with well-formed characters. A 9 by 
14 dot matrix is used, and characters 
are displayed within a 7 by 9 dot 
matrix; this makes for an extremely 
readable screen, an important factor 
if you are using the computer for long 
periods of time. 

Among the 256 characters 
available are miscellaneous graphics 
characters (musical note, male and 
female symbols), all standard upper
case and lowercase letters, numbers, 
punctuation, some familiar foreign
language, Greek, and mathematics 
symbols, and a set of rectangular 
shapes that can be combined to create 
rectangles and lined tables. A display 
of the full 256-character set is shown 
in photo 4. 

Although you can use a suitable 
monitor if you want, the IBM Mono
chrome Display is also available. The 
IBM monitor has a green-phosphor 
tube and matches the appearance of 
the rest of the system. 

The monochrome adapter card 
contains 4 K bytes of on-board 
memory . (In this article, 8 bits will be 
referred to as a "byte, " as opposed to 
a 16-bit "word .") The on-board 
display memory prevents the 
available system memory from being 
steadily decreased by peripheral 
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cards. In addition, 
architecture of 

due to the 
the 8088 

microprocessor , the on-board 
memory itself does not reduce the 
main memory address space available 
to the IBM microcomputer; in con
trast, the memory taken by the video 
display of an 8-bit microcomputer 
always reduces its 64 K-byte work
space. 

The manuals will set 
the standard for 

all microcomputer 
documentation in 

the future. 

Twenty-five lines of 80 characters 
each amounts to only 2000 
characters, yet the on-board display 
memory has 4096 bytes. The reason 
for this is that the IBM Personal Com
puter always uses two bytes per 
stored character, regardless of the 
adapter card used. When the mono
chrome adapter card is used, in
dividual characters can have any of 
the following characteristics: invisible 
(white-on-white , black-on-black), 
blinking, high-intensity, or underline. 
The permissible combinations of 
these are shown in figure 1 . 

One final advantage of the mono
chrome adapter card is that it in
cludes an interface to the IBM 80 CPS 
Matrix Printer, which saves you the 
expense of an IBM Printer Adapter 
card (around $150) and one expan
sion slot. 

Of course, the main disadvantage 
of the monochrome adapter card is 
that it does not produce color 
graphics. As you can see from photos 
Sa through Sd, this is some disadvan
tage. The graphics available through 
the color/ graphics adapter card are 
very good-slightly better than color 
graphics on existing microcomputers, 
and they are more versatile and easier 
to use. 

Color/Graphics Monitor Adapter 
Residing in one of the five expan

sion slots in the System Unit, the 
Color/Graphics Monitor Adapter has 
16 K bytes of on-board memory, can 
display two kinds of text and two 
(actually, three) kinds of graphics, 
and allows you to connect to a black
and-white monitor or to a color 
monitor with composite or RGB (red
green-blue) input, or to a color tele
vision. The color pictures accom
panying this article were made with a 
$1000 RGB color monitor, so don't 
expect such stunning graphics to 
come from your composite monitor 
or an ordinary color television. (RGB 
monitors are more expensive and pro
duce better images because they have 
separate red, green, and blue inputs 
to get a more detailed image. For an 
RGB monitor to work properly with 
the color / graphics adapter card, it 
must accept the following signals: 
red, green, blue, intensity, horizontal 
drive, vertical drive, and ground . 
RGB monitors that do not have an in
tensity signal can display only 8 of 
the possible 16 colors.) 

Let's consider graphics first . The 
IBM color/graphics adapter card has 
three color-graphics resolutions, only 
two of which are supported by the 
system software in ROM . The first 
mode, the IBM low-resolution mode, 
is unsupported by IBM. It gives you a 
display of 100 rows and 160 pixels 
(picture elements), each of which can 
be any of the standard 16 colors (for 
the color list, see table 2) . IBM 



I \ CHARACTER COOE
EVEN ADDRESS !Ml 

BL B2 Bl BO F2 Fl FO ATTRIBUTE CODE -
ODD ADDRESS !M+ll 

'-L FOREGROUND DATA 

'-------- INT EN SITY BIT 

BACKGROUND DATA 

~----------- BLINK BIT 

BACKGROUND FOREGROUND RESULTING 
CHARACTER 

B2 Bl BO F2 Fl FO 

0 0 0 0 0 0 NON DISPLAY !BLACK ON BLACK) 

0 0 0 0 0 I NORMAL UNDERLINED CHARACTER 

0 0 0 I I I NORMAL CHARACTER 

I I I 0 0 0 REVERSE CHARACTER 
!BLACK ON WHITE l 

I I I I I I NON DISPLAY (WHITE ON WHITE l 

Figure 1: Character storage within the monochrome adapter board. 

representatives told me that the only 
way to use this mode is to directly 
address the Motorola 6845 CRT Con
troller, which is at the heart of both 
the monochrome and color/graphics 
adapter cards. (For both units, the 
6845 device is addressed through two 
ports: hexadecimal 304 and 305; 
more information on this is given in 
Technical Reference, the IBM Per
sonal Computer manual.) 

The IBM medium-resolution mode 
is comparable to what Apple calls its 
high-resolution mode. It allows 200 
rows of 320 pixels each, with four 
possible colors. (The Apple II allows 
four colors plus black and white.) 
The colors are referred to in memory 
as colors 0 through 3. Color 0 can be 
any of the 16 colors available, while 
colors 1 through 3 are set by choosing 
one of two three-color sets. Set 1 pro
duces cyan, magenta, and white, 
while set 2 produces green, red, and 
brown; only the colors from one set 
are available at any one time. Each 
byte represents 4 pixels; the mapping 
scheme is shown in figure 2. 

The IBM high-resolution mode uses 
a white-on-black image and gives you 
control of 200 rows of 640 pixels 
each. (Although it is not a well
known fact, the Apple II can display 
a resolution of 192 by 560 on a black
and-white monitor, although there 
are some limitations to pixel locations 

and the mode must be supported by 
user-supplied software.) In the IBM 
high-resolution mode, the mapping of 
graphics bytes to video scan lines is 
the same as for medium-resolution 
graphics, but each byte represents 8 
pixels. 

Photos 6a and 6b show one edge of 
the screen to highlight the differences 
between IBM medium-resolution and 
high-resolution graphics. As you 
would expect, corresponding lines in 
the IBM high-resolution mode are 
finer drawn, but I can't see that much 
difference between the two modes. 

The color/graphics adapter card 
supports two text formats: the first, 
suitable for color televisions and 
composite monitors, is 25 rows of 40 
characters each, while the second, 
usable by RGB monitors only, is 25 
rows of 80 characters each. The card 
displays characters in an 8 by 8 dot 
matrix, with characters being drawn 
in a 5 by 7 dot matrix. 

Although the IBM microcomputer 
has separate text and graphics modes, 
text can be displayed while in the 
graphics mode. If you are in graphics 
mode and want to print text, you 
simply give the appropriate com
mand (for example, PRINT when in 
BASIC) and the computer draws the 

Photos Sa-Sd: Four examples of IBM 
medium-resolution color graphics. 

Sa 

Sb 

Sc 

Sd 

.................. 
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characters on the graphics screen 
automatically. An example of this is 
shown in photo 7. While using a text 
screen, you have access to the same 
256-character set used by the 
monochrome adapter card. If you are 
using a graphics screen, you have ac
cess to only the bottom 128 

1a 

characters (some symbols, all punc
tuation, digits, uppercase and lower
case letters). The top 128 characters 
can be user defined by pointing inter
rupt vector hexadecimal IF (con
tained in hexadecimal memory loca
tions 7C through 7F) to the beginning 
of a 1 K-byte area that defines the 

IBM Personal Computer (suggested retail prices) 

48 K·byte cassette-based unit with color/graphics adapter card $1745 

all the above, plus one floppy-disk drive, adapter card, and DOS software $2575 

all the above, plus 16 K bytes more (total, 64 K bytes) and game adapter 
card $2720 

$3290 

$3830 

all the above, plus a second disk drive 

all the above, plus one 64 K-byte card (total, 128 K bytes) 

1b 
Apple II Plus 

1c 

48 K-byte Apple 11 Plus with one floppy-disk drive and DOS software 

all of the above, plus Videx Videoterm and Enhancer 11 (to modify 
Apple for BO-column display and upper- and lowercase keyboard) 

Radio Shack TRS-80 Model Ill 

48 K-byte unit with one floppy-disk drive and DOS software 

$2175 

$2788 

$1995 

Table 1: Prices for several versions of the IBM Personal Computer and roughly com
parable Apple II Plus and Radio Shack TRS-80 Model III microcomputers. The ver
sions to be compared are shaded. 

Intensity Red Bit Green Bit Blue Bit Color 

0 0 0 0 Black 
0 0 0 1 Blue 
0 0 0 Green 
0 0 1 Cyan 

0 1 0 0 Red 
0 1 0 1 Magenta 
0 1 0 Brown 
0 1 1 Light Gray 

0 0 0 Dark Gray 
0 0 1 Light Blue 
0 1 0 Light Green 
0 1 1 Light Cyan 

0 0 Light Red 
0 1 Light Magenta 
1 0 Yellow 
l White 

Table 2: The 16 avaflable colors on the IBM Personal Computer, and their represen
tation in memory. When only the first eight colors are available (intensity= OJ , they 
can be represented with only the bottom three bits. 
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dot pattern of the top 128 characters, 
8 bytes per character. 

In the text modes, each character 
can be one of sixteen colors, with the 
background of that character being 
one of eight colors, or the text can be 
displayed without a color signal (for 
black-and-white monitors). This is 
done automatically in BASIC with 
the COLOR statement. The data that 
cause a given combination are stored 
in the attribute byte for each 
character. Figure 3 shows the layout 
of the data in the attribute byte, and 
photo 8 shows an example of multiple 
background and foreground colors 
used with text. 

Since the color/graphics adapter 
card has 16 K bytes of memory and 
the two kinds of text pages take only 
2000 and 4000 bytes, respectively, 
you can store up to four 80-column 
pages of text or eight 40-column 
pages at once. In addition, you can 
specify the display of a page indepen
dent of the page actually being writ
ten to at the moment. In BASIC, all 
this is available from the SCREEN 
statement. 

Inside . the Main Unit 
The IBM Personal Computer is as 

well designed on the inside as it is on 
the outside. As shown in photo 9a, 
the five expansion slots are in the up
per left corner, the memory and an 
internal speaker are in the lower left 
corner, and the floppy-disk drives (if 
any) are in the lower right corner. 
Figure 4 shows the signals on the IBM 
expansion slot, and table 3 gives the 
full names of the signals. The bus 
allows four OMA (direct-memory ac
cess) channels, one of which is used to 
refresh the dynamic memory, the 
others for high-speed OMA data 
transfer between memory and periph
eral cards. In addition, the bus sup
ports eight levels of interrupts, six of 
which are available to the user. 

The system memory is shown in 
detail in photo 9b. The set of eight 
large integrated circuits with gold 
faces is the 40 K-byte extended 
Microsoft BASIC in ROM. Notice the 
empty socket at the bottom of the 
same row; this can house an 8 K-byte 
ROM or EPROM (erasable program
mable read-only memory). Just to the 



right of the ROMs are four rows of 
4116 dynamic memory rated with an 
access time of 250 ns. Only the first 
row is filled in a 16 K-byte IBM 
microcomputer; successive rows are 
filled to bring the microcomputer to 
64 K bytes before additional memory 
is added through the expansion slots. 

Notice that there are nine in
tegrated circuits per row. The device 
on the extreme left is used as a parity 
bit. To increase the reliability of the 
system, IBM has made all user 
memory (i.e., all the memory used 
for programs and data) 9 bits wide. 
When a parity error is detected, the 
IBM microcomputer issues the ap
propriate error message and stops 
whatever program is running; this 
prevents an application program 
from continuing if it has read the 
memory incorrectly. 

In the middle of the right half of the 
board are two DIP (dual inline 
package) switches that set certain 
parameters of the system. The posi
tions of these switches tell the IBM 
microcomputer how many disk 
drives are installed, what kind of 
video device is attached, and how 
much memory is in the system. These 
switches are usually hidden by the 

BL R G B R G B 

floppy-disk-drive cables, as shown in 
photo 9a. 

Photo 9c shows the Intel 8088 
microprocessor (the large device in 
the center) and, above it, an in
tegrated circuit socket identified by 
IBM only as an "auxiliary processor 
socket." An IBM representative 
would only say that the slot could 
house "any architecturally compat
ible processor," but it is probable that 
the device to go in that slot is an Intel 
8087, a mathematics coprocessor 
device. With the appropriate soft
ware, the Intel 8087 or something 
similar could improve the perfor
mance of the IBM microcomputer. 

Photo 9d shows one of the IBM 
peripheral cards, the 64KB Memory 
Expansion Option. This card is in
teresting in that it uses two modified 
4116 16 K-bit dynamic memory 
devices "piggybacked" into each 
18-pin socket. IBM was buying a lot 
of these two years ago-now we 
know where they went. 

The Intel 8088 itself is functionally 
equivalent to the 16-bit Intel 8086 
microprocessor, except that all 16-bit 
input/output (110) is done 8 bits at a 
time, with the help of a few extra sup
port devices. Even though the 8088 

CHARACTER CODE -
EVEN ADDRESS (M) 

ATTRIBUTE CODE -
ODD ADDRESS ( M •ll 

J--c FOREGROUND COLOR !SEE TABLE 2 I 

~--------- BACKGROUND COLOR (SEE TABLE 21 

~---------- BL I NK BIT 

Figure 2: IBM medium-resolution-graphics storage within the color/ graphics adapter 
board. 

I c I : c 0 I c I : co I cl : c 0 I Cl : c 0 I 
PIXEL 0 3 

Cl co COLOR NUMBER WHERE FROM? 

0 0 0 ANY OF 16 COLORS 

0 1 1 

1 0 2 } '"" """" COLOR SET 

1 1 3 
I 

Figure 3: Character storage within the color/ graphics adapter board. 

has the same instruction set as the 
16-bit 8086 microprocessor, the 
necessity of funneling all data 
through an 8-bit path degrades the 
8088's performance to the point 

6a 

6b 

Photo 6: Close-up views of equivalent 
screen images using IBM medium
resolution (photo 6a) and high-resolution 
(photo 6b) graphics. 

Photo 7: An example of co mbining text 
and graphics on the same video screen. 
The program shown, when run, generates 
the circular image just above it . 
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Signal Name 

osc 
CLK 
RESET ORV 
AO through A 19 

DO through 07 
ALE 
1/0 CH CK 
1/0 CH ROY 

IR02 through IR07 
IOR 
R5W 
MEMR 

MEMW 
DR01 through DR03 
DACKO through DACK3 
AEN 
TIC 

Description 

14.31818 MHz oscillator signal 
4.77 MHz system clock 
reset dr iver; resets system logic 
address bits O (low) through 19 (high) 

data bits O through 7 
address latch enable 
1/0 channel check 
1/0 channel ready 

interrupt request 2 (highest priority) through 7 (lowest) 
1/0 read command line 
1/0 write command line 
memory read command line 

memory wr ite command line 
OMA request 1 through 3 
OMA acknowledge 0 through 3 
address enable 
terminal count 

Table 3: Signal names and descriptions for the IBM Pe1·sonal Computer System 
Board 110 Channel (expansion slot). See also figure 4. 

SIGNAL NAME 

GND ---+-+-4 

RESET ORV --+-

+5V --+

IRQ2 --+-...

-5VDC --+

DR02 --+

-12V --+-.-

RESERVED --++-

+l 2V --++-

GND --++-

MEMW --+-t-

MEMR - --+.-

lcJw--++--4 

I 0 R ---++-<' 

DACK3 --+-.___. 

DR03 --+-t-

DACKI --+-+-

ORO!--+-.___. 

DACKO --+-.___. 

CLOCK - -+-.___. 

IR07 --+

IR Q 6 --++--

1RQ5 --+-+-4 

IRQ4 --+t-e 

l R Q 3 --++--

DACK 2 --++-
T/C --+-t-

ALE - ---+-+-

+5V --+t-

OSC _ _,_..._.. 

GND --+-

Bl Al 

BIO AIO 

B20 A20 

B31 A31 

SIGNAL NAME 

110 CH CK 

07 

06 

05 

04 

03 

02 

DI 

DO 

1/0 CH ROY 

AEN 

Al9 

AIS 

Al7 

Al6 

AJ5 

Al4 

Al3 

Al2 

All 

AIO 

A9 

AS 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO 

'----------~COMPONENT SIDE 

Figure 4: Electrical signals on the IBM System Board 110 Channel (expansion slot). See 
table 3 for signal descriptions. 
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where it is more like a fast 8-bit 
microprocessor with an extended in
struction set than it is a 16-bit micro
processor. After all, how much pro
cessing can you do on a number 
without accessing memory again? 

Still, the IBM microcomputer com
bines the architecture of a 16-bit 
machine with the cost advantages of 
using familiar 8-bit memory and 
system design. The 8088 microproces
sor in the IBM microcomputer runs at 
4.77 MHz. 

The disk drives are soft-sectored, 
double-density, single-sided drives 
that use MFM (modified frequency 
modulation) encoding. The floppy
disk drive uses 40 tracks per disk, 
with eight 512-byte sectors per track. 
This results in 163,840 bytes of 
storage per drive. The drive has a 
motor-start time of 500 ms, a track
to-track seek time of 8 ms, and a data 
transfer rate of 250 K bits (not bytes) 
per second. 

The IBM Personal Computer in
cludes a cassette-recorder interface 
that connects to any good-quality 
cassette recorder through . a user
supplied cable. The IBM micro
computer can be configured to use 
either the microphone or the auxiliary 
input of the recorder by changing a 
jumper on the bottom of the main 
printed-circuit board in the System 
Unit. The data-transfer rate is be
tween 1000 and 2000 bits per second 
(bps), depending on the content of the 
data. The signals used to control a 
cassette recorder are motor control, 
ground, data in, and data out. 

The right side of the back panel of 
the main unit (photo 10) contains 
whatever sockets are made available 
by the peripheral cards plugged into 
the expansion slots. Unused slots are 
masked by metal plates to prevent the 
escape of any RF radiation. The 
bottom left corner of the panel con
tains the power plug to the IBM 
Monochrome Display and the plug 
for the main power supply. In the 
bottom center of the panel are 5-pin 
DIN plugs that go to the keyboard 
(left) and the cassette tape recorder 
(right). 

The Keyboard 
The keyboard (see photo 3) is one 



of the most important components of 
any computer because it is the 
primary device through which you 
give instructions to the computer. 
Most existing microcomputers have 
something wrong with their keyboard 
design; the most common errors are 
functions unavailable from the 
keyboard and poor keyboard layout. 
With one exception, the IBM key
board seems to be faultless. It is, bar 
none, the best keyboard on any 
microcomputer. 

The IBM keyboard abounds with 
good features. The keys have a nice 
"feel" to them and give tactile and 
audible feedback when pressed. The 
keyboard is a separate unit that can 
be placed up to several feet away 
from the main unit. It is light enough 
to rest and use in your lap. The keys 
themselves are "sculpted" -that is, an 
imaginary plane touching all the key 
tops has a slight concave curve to it. 
The keyboard has two plastic feet 
that can be used to tilt it up when it is 
used on a flat surface. A plastic ledge 
just above the top row of keys can be 
used to prop an open book between 
the video display and the keyboard. 

Several keyboard features deserve 
more description. The right side of 
the keyboard contains a numeric 
keypad that doubles, in certain situa
tions, as a set of text and cursor
movement keys. The left side con
tains ten function keys, whose func
tions can change with the application. 
(The twenty-fifth line of the video 
display can be used to illustrate their 
current use, and you can redefine 
these keys at any time from BASIC.) 

Three keys must be pressed simul
taneously to restart the system: Ctr!, 
Alt, and Del; it takes two hands to do 
this. Depressing the Ctr! and Scroll 
lock/Break keys interrupts a running 
BASIC program. The up-arrow 
(shift) and PrtSc keys cause the text 
contents of the video display to be 
printed. Ctr! plus Num lock causes 
the executing BASIC program to 
pause; the next key pressed causes it 
to resume. 

The Alt key lets you generate any 
extended ASCII value from 1 to 255, 
even if that code is not otherwise 
generated by the keyboard. By 
holding down the Alt key and typing 

Photo 8: An example showing the independence of foreground and background colors 
when using the text mode of the color/graphics adapter board . 

a number between 1 and 255 on the 
numeric keypad, that code is gener
ated when the Alt key is released. 
(For some reason, the IBM unit I tried 
would not generate 0 with the Alt 
key. However, 0 could be generated 
by Ctr! plus the 2 key on the top row 
of the keyboard.) 

By not having a full 
product line, the IBM 

Personal Computer 
may fall prey to 

hardware and software 
incompatibility. 

Another nice feature of the IBM 
keyboard is its 10-character type
ahead buffer, which keeps you from 
losing keystrokes if you type infor
mation into the IBM microcomputer 
before it is ready to receive it. In addi
tion, the system software is written 
such that every key has an auto
repeat feature; i.e., every key repeats 
its function if it is held down for more 
than half a second. 

My one complaint against the key
board is minor. The right and left 
shift keys are one key farther away 
from the center of the board than 
most people are used to. This means 
that, until you get used to reaching 
for the shift keys, you will accident
ally type the slash and reverse-slash 
keys instead. This problem is minor, 
however, compared to some of the 
gigantic mistakes made on almost 
every other microcomputer key
board. The IBM Personal Computer 
is a delight to use largely because of 
its keyboard. 

System Startup 
When the IBM Personal Computer 

is first turned on, a series of fourteen 
tests are performed on the system, 
and any errors are reported im
mediately. These include tests of the 
8088 microprocessor, the internal 
ROM, the main memory, the video
display adapter card, the keyboard, 
the cassette recorder (if attached), 
and the floppy-disk system. The 
memory test includes five different 
read/write tests of the entire user
memory area, each using a different 
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9a 

9b 

9c 

9d 
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bit pattern for testing. Because of 
this, the initial startup of the IBM 
microcomputer may take between 5 
seconds and about 1.5 minutes, 
depending on how much memory is 
in the machine. For example, in my 
test a 64 K-byte, disk-based machine 
took about 18 seconds to complete its 
initial tests and about 25 seconds 
more to complete the bootup of the 
machine. When the system is 
restarted from the keyboard with the 
Ctrl-Alt-Del triad of keys, the system 
tests are omitted, thus greatly reduc
ing the delay associated with reboot
ing. 

Three Levels of BASIC 
Because BASIC is the most com

monly used programming language, I 
plan to describe some of the features 
of the 40 K-byte extended Microsoft 
BASIC in great detail. But before I 

Command 

start talking about the more promi
nent features of BASIC, I'll look at 
the three kinds of BASIC that are 
available with the IBM Personal 
Computer. 

Cassette BASIC is the simplest 
BASIC you can get. It is available on 
every IBM microcomputer, and it is 
contained in the 40 K bytes of ROM 
mentioned before. In addition to the 
standard features that are associated 
with Microsoft BASIC, Cassette 
BASIC gives you the ability to plot 
points and draw lines in both the IBM 
medium- and high-resolution modes, 
to make sounds through the internal 
speaker, and to use light pens and 
joysticks. 

Disk BASIC, which r~quires at 
least 32 K bytes of memory and one 
floppy-disk drive, occupies extra user 
memory which can be added to the 
ROM version of BASIC. The IBM 

Description 

AUTO 
BLOAD 
BSAVE 

generates line numbers automatically 
load machine-language {binary) program 
save machine-language program 

CLEAR 
CONT 
DELETE 

EDIT 
FILES 
KILL 

LIST 
LLIST 
LOAD 

MERGE 
NAME 
NEW 

REN UM 
RESET 
RUN 

clear program variables 
continue interrupted program 
deletes a range of BASIC lines 

edit a line of BASIC 
list all or selected files on disk 
delete a disk file 

list BASIC lines 
list BASIC lines to printer 
load a BASIC program file 

merge a BASIC program file into an existing program 
rename a disk file 
erase current program 

renumber BASIC program 
close all disk files 
load and run program 

SAVE save current program 
SYSTEM exit BASIC and return to DOS 
TRON, TROFF turn tracing option on and off 

Table 4a: A summary of IBM BASIC commands. 

Photo 9: Inside the IBM Personal Computer System Unit. Photo 9a shows the overall 
interior of the unit; the floppy-disk drives are in the lower right corner , and the expan
sion slots are in the upper left. Photo 9b is a detailed shot of the expansion slots (left) , 
the BASIC in ROM (large devices with gold faces, center), and the workspace memory 
(right). Photo 9c shows the Intel 8088 microprocessor (bottom) and the empty "aux
iliary processor socket" (just above the 8088). Photo 9d shows the IBM 64KB Memory 
Expansion Option card, which holds 64 K bytes of memory. Notice that two 4116-like 
devices are "piggybacked" into one socket. 



DOS (disk operating system) takes 
12 K bytes of user memory, and disk 
BASIC adds about another 12 K 
bytes (depending on certain options). 
Disk BASIC adds a large number of 
disk input and output options, access 
to a date and time-of-day clock, the 
ability to store and redraw rec
tangular areas of graphic images, 
communications support using a 
standard RS-232C port, and software 
support for two extra printers. Disk 
BASIC is called by typing "BASIC" 
from the DOS prompt. 

Advanced BASIC, which requires 
at least 48 K bytes of memory and 
one floppy-disk drive, occupies an 
additional 5 K bytes of user memory 
(for a total overhead of about 29 K 
bytes). Advanced BASIC adds event 
trapping, some advanced graphics 
commands, and an advanced music
playing command (all of these are 
covered in greater detail later). Ad
vanced BASIC is called by typing 
"BASICA" from the DOS prompt. 

Tables 4a, 4b, and 4c list the com
mands, statements, and functions of 
IBM BASIC. 

The BASIC Program Editor 
The BASIC Program Editor, com

mon to all the versions of IBM 
BASIC, allows you to make changes 
far more quickly and easily than is 
possible on other microcomputers. It 
is a full-screen editor in that changes 
can be made to a program line by use 
of the four arrow keys and the Ctr! 
(control), Ins (insert), Del (delete), 
and End keys. If the new line (enter) 
key is pressed while the cursor is 
anywhere on the program line where 
changes have just been made, the 
changed line takes the place of the old 
line. With the BASIC Program 
Editor, changing a program is as easy 
as it would be if the text of the pro
gram were being manipulated by a 
word processor. 

In addition, the Alt key has a 
special function within BASIC. 
Simultaneously pressing Alt and a let
ter of the alphabet causes a pre
defined BASIC keyword to be printed 
on the screen. For example, Alt plus 
C causes the word "COLOR" to be 
printed. This "shorthand" method is 
often helpful when you are typing in 

a long BASIC program. Graphics in BASIC 
Along the same lines, all levels of 

IBM BASIC have the AUTO (auto
matic line numbering), RENUM (re
number a BASIC program), and 
MERGE (merge two programs) com
mands-all very useful commands 
that are often absent or awkward to 
use in other microcomputers. 

The following summarizes most of 
the graphics commands available 
from BASIC: 

•COLOR (all BASICs) is used to 
choose the four colors available in the 
IBM medium-resolution mode. As 
stated before, color 0 can be any of 

At a Glance 

Product Name 
The IBM Personal Computer 

Manufacturer 
International Business Machines Corporation 
Information Systems Division 
Entry Systems Business 
POB I 328 
Boca Rator;i. FL 33432 

Components 
System Unit 

Size: width 20 inches. depth I 6 inches. height 5 .5 inches; weight !without disk drives) 21 
pounds. !with two disk drives) 28 pounds 

Electrical needs: I 20 VAC 
Processor: Intel 8088 
Cycle Time: main storage. 41 O nanoseconds; access. 250 nanoseconds 
Memory: 40 K bytes of built-in ROM !read-only memory). 

16 K bytes of user RAM !random-access read/ 
write memory); expandable to 256 K bytes 

Standard: keyboard for data and text entry; audio-cassette recorder connector; five 
expansion slots for memory. display. printer. communications. and game 
adapters; built-in speaker for music programming; power-on automatic self
test of system components; BASIC-language interpreter; 16 K bytes of user 
RAM !all user RAM includes parity bit) 

Keyboard: total of 83 keys for data and text entry; includes IO keys for numeric entry 
and cursor control. I 0 special function keys. and ASCII characters and special 
graphics characters !total 256 characters); automatic repeat on all keys; 
adjustable typing angle; detachable six-foot coil cable 

Disk drives: up to two 5-inch floppy-disk drives. I 60 K bytes each (will accommodate 4 
drives in future) 

Operating Systems 
IBM Personal Computer DOS !Microsoft) 

Software Available for IBM Personal Computer DOS 
BASIC interpreter !Microsoft) standard; extended BASIC interpreter (Microsoft) 540; Pascal 
compiler !Microsoft) 5300; VisiCalc !Personal Software) 5200; EasyWriter (Information 
Unlimited Software) 5 I 75; General Ledger. Accounts Receivable. Accounts Payable 
(Peachtree Software) 5595 each; asynchronous communications support 540; Adventure 
!Microsoft) 530; Advanced diagnostics package 5 I 55 

Hardware Prices 
System Unit. I 6 K-byte RAM. keyboard 
System Unit. 48 K-byte RAM. keyboard. single floppy-disk drive. disk-drive adapter 
Monochrome video display 
Combination monochrome-display adapter and printer adapter 
Color-graphics-monitor adapter 
16 K·byte memory-expansion kit 
32 K-byte memory-expansion kit 
64 K-byte memory-expansion kit 
Disk-drive adapter 
Disk drive 15-inch floppy disks) 
Asynchronous communications adapter 
Game-control adapter 
Keyboard 
Printer 
Printer adapter 
Printer cable 
Printer stand 

51265 
2235 
345 
335 
300 

90 
325 
540 
220 
570 
150 
55 

270 
755 
150 
55 . 
55 
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the 16 available colors, while colors 1 
through 3 are chosen from two 
available color sets. (In the text 
mode, COLOR sets the foreground, 
background, and border colors.) 
•LINE (all BASICs) allows you to 
draw a line, outline a box, or fill in a 
box in whatever colors are available. 
•SCREEN (all BASICs) : "SCREEN 
n" is used to choose text mode (n=O), 
IBM medium-resolution graphics 
(n = 1), or IBM high-resolution 
graphics (n =2) . In text mode, 
SCREEN can also generate a black
and-white text image and choose 
which of several pages are to be in
dependently viewed and written to. 
•GET and PUT (disk BASIC): GET 
allows you to save the graphic image 
within a specified rectangular area 
into a BASIC array. PUT allows the 
stored image to be redrawn at any 
point on the screen, in one of five 
ways: PSET (replace the existing 
image with the stored image ), 
PRESET (replace with the inverse of 
the stored image), XOR (exclusive-or 
the existing and stored images), OR 
(add the stored image to the existing 
image), AND (selectively restore the 
stored image, using the existing image 
as a logical mask) . 
•CIRCLE (advanced BASIC) allows 
you to draw a circle or ellipse with a 
given center, color, radius, and ec
centricity. In addition, an arc (partial 
circle) may be drawn (the begin and 
end points of the arc can be 
specified); optionally, either or both 
endpoints can be connected to the 
center point. (This last feature exists 
but is not documented in the descrip
tion of the CIRCLE command in the 
IBM BASIC manual. The end points 
must have an absolute value less than 
or equal to 27r. The same arc is drawn 
regardless of the sign of the end point; 
if the end point is negative, however, 
it is connected to the center point.) 
•PAINT (advanced BASIC) lets you 
specify a starting point, a color, and a 
boundary color. PAINT then starts 
painting the screen the given color 
from the starting point outward until 
it reaches the boundary color. 

Subroutine Interrupts in BASIC 
A very unusual and useful feature 

of the IBM BASIC is its ability to stop 
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Statement 

BEEP 
CALL 
CHAIN 

CIRCLE 
CLOSE 
CLS 

COLOR 
COM . ON/OFF/STOP 
COMMON 

DATA 
DATE$ 
DEF FN ... 

DEF SEG 
DEF USR 
DIM 

DRAW 
END 
ERASE 

ERROR 
FIELD 
FOR. .. TO ... STEP 

GET (disk 1/0) 
GET (graphics) 
GOSUB 

GOTO 
IF .. .THEN ... ELSE 
INPUT 

KEY ON/OFF 
KEY 
KEY ... ON/OFF 

LET 
LINE 
LINE INPUT 

LOCATE 
LPRINT 
LPRINT USING 

Descr ip t ion 

beep the internal speaker 
call machine-language subroutine from BASIC 
execute a new program, reta ining values of program 
variables 

draw cir cle. ell ipse. arc . or pie-shaped wedge 
close data file 
clear video screen 

set foreground and background colors 
enable/disable act iva tion of ON COM .. . GOS UB 
mechanism to pass variables to CHAI Ned program 

standard DATA statement 
set date 
user-defined function 

define current segment of memory 
define starting address for USR ca ll 
dimension arrays 

draw a gra phics command string 
end program 
reclaim memory from ar rays no longer being used 

simulate a given error condition 
defines fields with in a file buffer 
standard FOR loop 

get a record from a random-access file 
put graphics informat ion from screen to array 
execute subroutine 

cont inue execution at specifi ed line 
standard IF statement 
read data from keyboard or data file 

turn display of func tion keys on 25th line on or off 
redef ine one of ten function keys 
enable/disable activat ion of ON KEY GOS UB 

standard assignment statement (e.g., LET A= 3) 
draw line, box, or solid box on graphics screen 
read an entire line from keyboard or data f ile 

position cursor 
print to printer 
print to pr inter according to a given format 

Table 4b: A sum mary of IBM BASIC state111e11ts. 

execution of a BASIC program to ser
vice an external interrupt before con
tinuing the BASIC program. What 
makes this interrupt capability dif
ferent from that of any other micro
computer is that the interrupt routine 
is not a machine-language program 
but a BASIC subroutine within the 
BASIC program being used. The 
interrupting events are: a keypress 
from any of the four cursor
movement keys or the ten function 
keys, incoming information from the 
IBM Asynchronous Communications 

Adapter card, activation of the light 
pen, or a keypress from a joystick 
trigger button. 

The form of these statements is 

ON event GOSUB line 

where event is COMn, KEY(n) , PEN, 
or STRIG(n) (joystick trigger), and 
line is the beginning line number of a 
BASIC subroutine. Another condi
tion for the execution of the sub
routine is for the event to be ac
tivated, which is done by an 



Statement 

LSET 
MID$ 
MOTOR 

NEXT 
ON COM/KEY/PEN/ 

STRIG ... GOSUB 
ON ERROR GOTO 

ON ... GOSUB 
ON .. . GOTO 
OPEN 

OPTION BASE 
OUT 
PAINT 

PEN ON/OFF/STOP 
POKE 
PRINT 

PRINT USING 
PRESET 
PSET 

PUT (disk 110) 
PUT (graphics) 
RANDOMIZE 

READ 
REM 
RESTORE 

RESUME 
RETURN 
RSET 

SCREEN 
SOUND 
STOP 

STRIG ON/OFF 
STRIG ... ON/OFF 
SWAP 

TIME$ 
WAIT 
WEND 

WHILE 

WRITE 

Description 

left-justify a string within a field 
substring substitution statement 
control cassette recorder motor 

ends FOR loop 
interrupt by given event to BASIC subroutine (see text 

for details) 
enable error-trapping routine 

standard computed GOSUB statement 
standard computed GOTO statement 
open a disk or communications file 

allows array subscripts to start at O or 1 
output a byte to a port 
fill an area of the graphics screen with color 

enable/disable activation of ON PEN GOSUB 
put a specified value into a byte 
print to video display or file 

print to video display or file according to a given format 
plot a graphics point in the background color 
plot a graphics point in a given color 

write a record to a random-access file 
draw a stored image onto the graphics screen 
start a new pseudo-random number sequence 

read information from DATA statements 
standard remark statement 
reset pointer to DATA statements 

return from an error routine 
return from a subroutine 
right-justify a string within a field 

choose text or graphics screen for video display 
generate sound from the speaker 
stop program execution 

enable/disable joystick button 
enable/disable activation of ON STRIG .. GOSUB 
exchange the values of two variables 

set time 
standard Microsoft WAIT statement 
end WHILE loop 

program loop that executes as long as a given condi
tion is true 

output data to video screen or file 

associated set of BASIC commands. 
For example, if the statement 

is executed, using the light pen causes 
the subroutine to be executed as soon 
as a PEN ON statement is executed. 
Similar statements are available for 
COMn and KEY(n), but not for 
STRIG(n). 

PEN ON 

is executed and the ON PEN state
ment exists in the program, the 
subroutine will be executed the next 
time the light pen is used. If 

PEN OFF 

is executed, the use of the light pen 
will not cause the subroutine to be ex
ecuted. If the statement 

PEN STOP 

With these statements, a program 
can immediately respond to certain 
events that may or may not happen. 

ORA W and PLAY 
One of the most innovative 

features of the IBM BASIC is the use 
of predefined BASIC strings to 
specify a series of draw commands 
(for DRAW) or note-playing com-

mands (for PLAY). These strings 
have their origins in the Apple II 
shape tables; but, by extending the 
syntax and allowing the "table" to 
take the form of standard strings that 
can be manipulated by the BASIC 
program itself, the concept has been 
greatly improved. 

Table 5 lists the commands 
available within a DRAW string. To 
draw a long, narrow rectangle, we 
simply define 

A$="R40;U10;L40;D10" 

This draws 40 units to the right, 10 
up, 40 to the left, and 10 down. If we 
execute the statement 

DRAW A$ 

the rectangle will be drawn from 
wherever the graphics cursor happens 
to be at that time_ 

One of the most powerful features 
of this graphics-command language is 
the ability to call one string from 
another. For example, to rotate this 
box 90 degrees counterclockwise, we 
could simply command 

DRAW "Al;XA$;" 

(Al calls for a 90-degree rotation, and 
XA$; executes string A$.) In addition, 
any command can take its argument 
from an existing variable, so that if 
we say 

DRAW "A=I;XA$;" 

the image will be rotated an 
I-multiple of 90 degrees before being 
drawn. Note the presence of the 
semicolon at the end of the X com
mand; this is necessary for the com
mand to work. 

Photo 11 shows the listing and the 
run of a program that first draws the 
string A$, then draws it in all its rota
tions. The PSET. statement simply 
moves the graphics cursor to a new 
location before drawing. 

The PLAY statement works 
similarly to the DRAW statement, 
but with a different set of commands. 
For example, the statement 

PLAY "Cl;D#2;G-4" 
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Function 

ABS 
ASC 
ATN 

CDBL 
CHR$ 
CINT 

cos 
CSNG 
CSRLIN 

CVD 
CVI 
CVS 

EDF 
ERL 
ERR 

EXP 
FIX 
FRE 

HEX$ 

INKEY$ 
INP 

INPUT$ 
INSTR 
INT 

LEFT$ 
LEN 
LOF 

LOG 
LPOS 
MID$ 

MKD$ 
MK1$ 
MKS$ 

OCT$ 

PEEK 
PEN 

Description 

absolute value 
convert ASCII character to its numeric value 
arctangent 

conv"Jrt to double-precision number 
converts number to equivalent ASCII character 
round to nearest integer 

cosine 
convert to single-precision number 
returns row number of current cursor position 

convert string to double-precision number 
convert string to integer 
convert string to single-precision number 

logical test for end-of-file condition 
line number of an error that has just occurred 
error code of an error that has just occurred 

exponential function. base e 
truncate to an integer value 
amount of workspace left unused 

converts number to a string containing a hexadecimal number 
equivalent to the original number 
read a character from the keyboard 
read 8-bit value from port 

read characters from a file 
find substring within a given string 
largest integer less than or equal to argument 

take substring starting with first character 
length of a string 
amount of space in a file 

natural logarithm 
carriage position of printer 
extract a substring from a given string 

convert a double-precision number to a string 
convert an integer to a string 
convert a single-precision number to a string 

converts number to a string containing an octal number equivalent 
to the original number 
read value of byte in memory 
read light pen 

POINT get color number point on graphics screen 
POS cursor column position 
RIGHT$ take substring ending with last character 

RND random number 
SCREEN character or color at given position (text mode only) 
SGN sign of argument 

SIN sine 
SPACE$ creates a string full of spaces 
SPC prints spaces 

SOR 
STICK 
STR$ 

square root 
get coordinates of joystick 
converts a number to a string 

STRING$ creates a string filled with one ASCII constant 
TAB spaces over to an absolute print position 
TAN tangent 

USR call machine-language subroutine 
VAL converts string to numeric value 
VARPTR get address of variable; or get file control block of a file 

Table 4c: A summary of IBM BASIC functions. 
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plays a whole C note, a half D-sharp 
note, and a quarter G-flat note. Many 
variations are possible, including oc
tave and tempo change, note length, 
pauses, substring execution, and 
variable command parameters. In ad
dition, a sequence of up to 32 notes 
can be stored in a buffer and played 
in background-that is, the BASIC 
program continues to execute, and 
the music is played independently by 
the buffer. 

Communications Files 
If the IBM Asynchronous Com

munications Adapter is installed in 
the IBM Personal Computer, a 
BASIC program can interact with a 
remote device as if it were a simple 
disk file. GET and PUT can be used, 
as well as the l/O statements INPUT 
#f, LINE INPUT #f, INPUT$, PRINT 
#f, PRINT #f USING, and WRITE#f. 
In all these cases, f is a file specifica
tion that has a device name of 
COMl: or COM2:. Thus more peo
ple can write programs that use 
remote devices, because BASIC 
automatically takes care of most of 
the communication details. 

The IBM DOS 
The IBM disk operating system 

(DOS) (written by Microsoft with 
help from Seattle Computer Pro
ducts) bears a superficial resemblance 
to Digital Research's CP /M operating 
system. (For example, the IBM DOS 
gives the prompt "A>".) However, 
the IBM DOS is a scaled-down ver
sion of Microsoft's 16-bit Unix look
alike, the Xenix operating system. In 
addition, the commands are better 
worded than in CP/M. For example, 
the cryptic 

PIP B :NEWFILEl = A:MYFILEl 

of CP /M is replaced by 

COPY A:MYFILEl B:NEWFILEl 

which copies MYFILEl from drive A 
to drive B, where it will be named 
NEWFILEl. Other commands include 
ERASE (to delete a file), FORMAT 
(to format a floppy disk), RENAME 
(to rename a file), DIR (to list the 
directory of a disk), DA TE (to set the 
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CP/M-86: 
The Standard 

in the 
16-Bit World 

The Growth Market 
& Proven Tools 

The 16-bit world answers 
universal demands for greater 
periormance, more address 
space and increased resources. 
This market's unprecedented 
growth fuels a profit-driven supply 
curve for software and hardware, 
where compatibility reigns. Our 
upward compatible CP/M® based 
family of 16-bit products, plus our 
commitment to our customers' 
success eases and speeds your 
entry, your conversion, to the 16-
bit world of opportunities - the 
Digital Research world. 

Single user solution: CP/M-86 
features efficiency and power. 
For over a year; its dram a tic 
user acceptance has generated 
impressive quantities of code. 
While others are just entering 
the market, Digital Research's 
CP/M-86 is already offering a 
broad array of languages and 
applications. This simplifies your 
conversion to 16-bit systems. 

For concurrent single user 
applications, MP/M-861

" per
forms simultaneous, multiple 
operations such as communica
tions, printing, computation , 
etc. It features compact, time
tested modular code. And it's 
available today. 

In multiple computer environ
ments, MP/M-86 letsyou sell your 
same programs into this market 
segment. You solve multi-user 
needs with a field proven product, 
not a "newcomer'.' Increased sales 
of multi-user products mean 
more profit potential for you. 

Expand to network: CP/NET-
86™ interconnects multiple 16 
or 8-bit systems. It allows you 
to expand your product's 
capabilities. 

High level languages (over 20 
languages) under CP/M-86, 
handily support your 16-bit appli
cations. Our XLT86™ utility speeds 
conversion to 16-bit code by 

....,.---=-~.....,. · t makes pro- -
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Over 2 Million CP/M-86 Units OEM Strategy 

Software Writer Benefits The Standard ls 
2,800,000 CP/M -86 based Digital Research 

systems by 1986. This market We are the most experienced 
projection identifies the type and microcomputer software com-

New sales. New markets. New 
applications become realities 
when you convert to 16-bits. New 
demand curves. New and larger 
profit centers are yours with our 
16 -bit products. To immediately 
capture increased market share, 
make a priority call to our market
ing group for our 16-bit product 
briefs, OEM price list and contract 
information. 

scope of your future sales. pany in the industry. Over 300,000 
Independent Software Vendor microcomputers use our operat-

(ISV) benefits from Digital ing systems. Over 400 OEMs and 
Research can make you more 500 independent software 
profitable. Here's a glimpse. Call vendors use our products. 
for the complete repertoire of Hundreds of 8-bit applications 
sales and development aids. now run under our 16-bit prod-

16-bit laboratory for your use ucts. Across the board, we set 
features many different 16-bit the standard. And these people 
machines. This one stop develop- help us set it. with languages 
men! reduces the conversion time under CP/ M-86 or MP/M-86: 
of your application or language. 
First to call means first to enjoy 
this resource, and first to start 
sales rolling . 

ISV selling aid: Descriptive 
listings of your products in our 
ISV Compatible Software Catalog 
have worldwide exposure. 

IBM Display Writers and 
Personal Computers running 
CP/M-86 guarantee a large 
installed base for your 16-bit 
products. 

Apple/Tandy software writers: 
Personal and professional com
puter applications increasingly 
require 16-bit resources. Our 
established "how-to" aids simplify 
and speed your conversion to 16-
bit applications. Just let us help. 

The Code Works 
Computer Innovations 
Compuview Products, Inc. 
Digital Research 
Microfocus, Inc. 
Micropro lnt'I Corp. 
Microsoft 
Midwest M icro-Tek, Inc. 
Ryan-McFarland Corp. 
The Soft Warehouse 
Sorcim Corp. 
Stack works 
Supersoft Associates 
Thomas W. Yonkman 
Vanguard Systems Corp. 

Ccompiler 
Ccompiler 
VEDIT, screen editor 
CBASIC-86, PASCAL MT 
CIS COBOL 
WORDMASTER, WORDSTAR 
BASIC, FORTRAN, COBOL, PASCAL 
BASIC-compiler 
RM/COBOL 
LISP compiler, MuMATH 
PASCAL/M, TRANS-86 
FORTH 
Ccompiler 
LISP/86 
APL/V86 

Turn Opportunity 
into Success. 

Stop following the competition. 
Help lead the field. Today. We 
provide the capability, and we 
have the desire, to accelerate 
your profitability. There's no 
other software product on the 
market today that can help make 
you more successful than Digital 
Research's CP/M-86. And there's 
no other company. We stand 
ready. It 's your move. 
Call(408) 649-3896, or write: 
Digital Research, PO. Box 579, 
Pacific Grove, CA 93950. 
Europe: Vector; Intl , Leuven, 
Belgium, 32(16)202496. 
Far East: Microsoftware Assoc., 
Tokyo, Japan, 03-403-2120. 
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date), and TIME (to set the system 
clock). 

The IBM DOS floppy disk contains 
BASIC and BASICA (the disk and ad
vanced BASICs), as well as some disk 
utility programs. LINK combines ob
ject files (created by an assembler or 
compiler) into a form that can be 
executed. DEBUG allows you to 
examine both memory and disk files 
and debug a machine-language pro
gram. Photo 12 shows the DEBUG 
program tracing the execution of a 
program and displaying all the 8088 
registers. 

Another feature of the IBM DOS is 
the file AUTOEXEC.BA T. If a disk 
file with this name is present on the 
disk used to start the system, it is 
automatically executed as soon as the 

IBM microcomputer is working. The 
".BAT" suffix marks it as a batch file, 
which is a text file of statements that 
are executed sequentially as if they 
had been typed in from the keyboard 
in a manner similar to a CP /M sub
mit (.SUB) file or an Apple II EXEC 
file. Because the AUTOEXEC.BAT 
file is a batch file, it can perform 
many operations before giving con
trol to the user. 

The IBM BIOS 
All software interacts with the 

hardware of the IBM microcomputer 
through part of the DOS called the 
BIOS (basic input/output system). In 
the IBM microcomputer, all calls to 
the BIOS are done as 8088 software 
interrupts. There are 256 such inter-

Command 

Un 
Dn 
lJl 
Rn 
En 

Description 

move up n steps 

Fn 
Gn 
Hn 
Mx,y 

Bx,y 

Nx,y 
An 
Cn 
Sn 
Xstring$; 

move down n steps 
move left n steps 
move right n steps 
move diagonally up and to the right n steps 

move diagonally down and to the right n steps 
move diagonally down and to the left n steps 
move diagonally up and to the left n steps 
move to point (x,y) or (if in relative mode) move (x,y) units from 
current position; plot a point 
same as M, but no point is plotted 

same as M, but return to original location when fin ished 
set angle as a multiple of 90 degrees (n = 0 through 3) 
set current color ton 
set scale factor (step size) 
execute substring string$ 

Table 5: Commands for the DRAW statement. 
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Photo 10: The back panel of the IBM Personal Computer. See the text for a description 
of the plugs and sockets. 
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rupts available on the 8088, of which 
193 are used by DOS and BASIC. 

BASIC uses many of the reserved 
interrupts to interact with the rest of 
the machine. By using the interrupts 
as "hooks" to the actual routines, 
which are stored in high memory (see 
table 6), the system can add new 
devices and change the behavior of 
existing ones by writing new routines 
in user memory and changing the 
appropriate interrupt vectors to point 
to the new code. In fact, this is how 
the disk and advanced BASICs add 
features to the cassette BASIC in 
ROM. In the same way, a program
mer with sufficient skill can extend 
the behavior of the IBM Personal 
Computer by modifying the BIOS 
and placing the commands needed to 
patch them into the system into an 
AUTOEXEC.BAT file; the batch file 
should end with a program that ex
ecutes an INT 27 interrupt, which 
allows the code to remain in the 
system until it is turned off. Much 
technical information (including an 
80-page fully documented listing of 
the IBM BIOS) is included in the 
manual Technical Reference. 

One interesting use of the IBM 
BIOS relates to the IBM keyboard. 
The keyboard, which contains an In
tel 8048 microprocessor, does not 
deliver ASCII codes to the System 
Unit. Instead, it delivers two scan 
codes per keypress: one when the key 
is pressed, and a different one when 
the key is released. The IBM BIOS 
decodes the scan codes into an 
extended ASCII code that can return 
256 one-byte codes and several two
byte codes for each keypress. 

How Fast Is IBM BASIC? 
Surprisingly, IBM BASIC is not 

much faster than its 8-bit counter
parts. Table 7 compares the execution 
times of five BASIC programs on 
several popular microcomputers; the 
programs themselves are in listing 1. 
The first four benchmarks test an 
empty do-loop, division, subroutine 
jumps, and the MID$ string function. 
The fifth test is a slightly modified 
version of Jim Gilbreath's Sieve of 
Eratosthenes benchmark program 
(see "A High-Level Language Bench
mark," September 1981 BYTE, page 
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at pPen8 when you put one over on Apple II? You 
make it netter. Because Station II organizes, simplifies, 
protects, secures and lets you control access to your 
Apple. In other words, it makes your Apple II your 
personal computer. 
IT'S DESIGNED FOR 11-GETHERNESS. 
Station II is designed specifically for Apple II by 11 

- design consultants to Apple Com
puter. It pulls your Apple and1 peri
pherals together info a:n: attractive, ea~-
f0-ii'se, integrated system. · 

Your Apple is free to slide in and out, so 
theres no unstacking and restacking peri

pherals everytime you need to get inside. 
And you can choose the distance from 

keyboard to monitor that's most com
fortable for you. Station II even posi

tions your monitor at just the right 
angle for maximum viewing 
ease. 
IT CLEARS YOUR DESK OF 
CORDS AND CABLES. 

Station II is equipped 
with three built-in power 

outlets, so the cords and 
cables that normally clutter 

your work area are tucked away neatly 
inside. Now one cord, Station II's own, 
powers your entire system. 

Apple and Apple II are registered trademarks of Apple Computer. 

THE KEY IS SECURITY 
AND CONVENIENCE. 

You're not the only one who's 
discovered the value of 
Apple II, so Station II has a key. 

And a lock. And two ways to 
secure it. Now you can slide your 
Apple inside, lock it and leave it. 
Safe and sound. It puts the clamps on 
theft, and beyond that, you control 
who gets inside your Apple and who 
doesn't. 

Your programs are safe, too. Because 
Station II has a line voltage surge sup
pressor, ready to intercept power surges 
before they can wipe out your program. 

What's more, the key means conven-
J ience.With one twist 

of the wrist you can 
power up your entire 

system. Plus, you can lock 
your Apple "on" or "off:' 

IT MAKES YOUR APPLE 
MORE FRUITFUL. 
That's what happens when you put 
one. over on Apple II. So look for 
Station II at your computer dealer. 

trace---• 
Trace Systems. Inc. 1928 Old Middlefield Way 
Mountain View. CA 94043 (415) 964-3115 



180); note that the algorithm accesses 
lots of memory but uses only addition 
and subtraction. 

The results of these comparisons 
are not encouraging. For example, 
IBM BASIC is somewhat faster than 
Applesoft, but the difference is 
modest, and Applesoft is one of the 
slower microcomputer BASICs. (All 
the BASICs tested are versions of 
Microsoft BASIC.) A comparison of 
IBM BASIC to Microsoft MBASIC 
4.51 running on a 4-MHz Z80-based 
machine shows MBASIC to be faster 
in everything but division; this last 

Address 
(in Hexadecimal) 

00000 
00080 

00400 
00500 
10000 (decimal 64 K) 
40000 (256 K) 

AOOOO (640 K) 
A4000 (656 K) 

COOOO (786 K) 

FOOOO (960 K) 
F4000 (976 K) 

F6000 (984 K) 

FEOOO (1016 K) 

Location 

on System Board 

on memory card 
not available now; 
reserved for future 
expansion 
? 
on video boards 

? 

? 
on System Board 

makes sense in that the 8088 micro
processor has a hardware divide in
struction, which accounts for its 
better performance in the division 
benchmark. Still, it seems that IBM 
BASIC does not have a definite 
superiority over its 8-bit counter
parts. 

Although I hesitate to draw conclu
sions about the IBM microcomputer's 
performance in disk-based or 
machine-language programs, it is 
obvious that the IBM microcomputer 
does not gain a speed advantage from 
its memory access-the 8088 micro-

Type Function 

RAM BIOS interrupt vectors 
BIOS available inter· 
rupt vectors 
BIOS data area 
workspace memory 
workspace memory 
proposed workspace 
memory 

? reserved 
RAM reserved for all forms 

of video display (note 
1) 

? memory expansion 
area 

? reserved 
ROM/PROM 8 K-byte slot available 

for user programs 
ROM 40 K-byte BASIC in 

ROM 
BIOS code in ROM 

Note 1: Not all this space is currently in use. The memory for the monochrome adapter 
card starts at hexadecimal BOOOO (704 K bytes), and the memory for the 
color/graphics card starts at hexadecimal B8000 (736 K bytes). 

Table 6: Memory map of the IBM Personal Computer. 

4 MHz Z80 Radio Shack 
IBM Applesoft MBASIC 4.51 TRS-80 Model 11 

ratio ratio ratio 
Benchmark time time to IBM time to IBM time to IBM 

empty do-loop 6.43 6.66 1.04 5.81 0.904 7.98 1.24 
division 23.8 29.0 1.22 24.9 1.05 19.4 0.815 
subroutine jump 12.4 13.9 1.12 9.4 0.758 17.1 1.38 
MID$ (substring) 23.0 32.3 1.40 18.6 0.809 24.8 1.08 
prime number 190 241 1.27 151 0.795 189 0.995 

program 

Table 7: Benchmark results for the IBM Personal Computer against several 8-bit 
microcomputers: an Apple II Phis running Applesoft BASIC, a 4 MHz Z80 
microcomputer running MBASIC 4.51, and a Radio Shack TRS-80 Model II running 
Model II BASIC. All times (given in seconds) and ratios are valid to three significant 
digits. See listing 1 for the actual benchmark programs. 
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Listing 1: BASIC benclimark µrogra111s 
used in table 7. Listing la tests an empty 
do-looµ; tl1e two constants are included to 
allow tl1e isolation of tlie features being 
tested in listings 1 band le. Listing 1 b tests 
tlie division operation. Listing 1c tests a 
subroutine call-and-retum sequence. 
Listing ld tests tlie M/0$ (substring ex
traction) operation. Listing le is tlie Sieve 
of Eratostlienes algorit'1111 to generate 
µri111e nu111bers; it is used as a co111µosite 
benc'1111ark of several BASIC features 
working togetlier in a sliort. but non
trivial, program. 

la 

60 P1<2. "/J.828 
80 B=<:. 141 ~;;9 
100 FOR I 0= 1 TO ~;(>(>() 

:s20 NEXT I 

lb 

60 {:)=2. 7 :I. 828 
80 8=3. 141 ~59 
100 FOf~: I"" :l TO ~j(>()O 

120 C=A/B 
~':20 NEXT I 

le 

60 {o,=2. 71828 
80 B=3. 141 ~59 
100 FOi~: 1=1 TU ::_;ooo 
120 GO SUB 1000 
320 NEXT I 
::!AO END 
10(11) F:ETURN 

ld 

80 A$="abcdefghijklm" 
100 FOR I=1 TO 5000 
120 B$=MID$CA$,6,6) 
320 ND'.T I 

le 

1 ti I ZE=7000 
2 DIM FLAGSC7001l 
::; PJ;'.Il'~T 11 only 1 iter·ation 11 

5 COUNT=O 
6 FOR l=l TO SIZE 
l FLAGS ( I ) '" 1 
8 NEXT I 
9 FOR I=O TO SIZE 
10 IF FLAGS<Il=O IHEN 18 
1 l FPIME=I+J+::; 
12 f:=I+F'Ril'IE 
13 IF K>SIZE THEN 17 
14 FLA(3Ei (I<) =O 
1~i f::=K+F'RIME: 
16 GOTO 1 :::; 
17 COUNT=COUNT+1 
18 NEXT I 
19 F'R I NT COUNT, " pr- i. rnPs; " 
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processor has to get memory one byte 
at a time, like the 8-bit 6502 and Z80. 
Still, this does not fully account for 
the IBM microcomputer's modest per
formance. Perhaps IBM's BASIC has 
only been translated from its 8-bit 
predecessors and not optimized for 
the 8088's instruction set. 

Documentation 
IBM uses the slogan "The IBM of 

Personal Computers" in one of its 
advertisements . The manuals that ac
company the IBM microcomputer 
and various pieces of software could 
likewise be called . 'The IBM of 
Documentation." They will set the 
standard for all microcomputer 
documentation in the future. Not 
only are they well packaged, well 
organized, and easy to understand, 
but they are also complete. With the 
inclusion of the manual Technical 
Reference, the IBM Personal Com-

Photo 11: A demonstration of the DRAW 
command. See the text for details. 

Photo 12: An example of the DEBUG pro- . 
gram at w ork. 
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puter is as well documented as any 
existing microcomputer, and the 
documentation is available much 
earlier in the life of this machine than 
it has been for other machines. 

Each manual is in a hardcover 
D-ring binder with its own slip cover. 
The pages are 14 by 21.6 cm (5 .5 by 
8.5 inches), and the binder is built so 
that the opened book lies flat. In
cluded with the minimal configura
tion IBM microcomputer are manuals 
titled Guide to Operations and 
BASIC. A separate boxed manual is 
given with each software package; 
some IBM Personal Computer pro
ducts have softcover documentation 
booklets. 

Guide to Operations explains the 
capabilities of the IBM Personal 
Computer system and provides infor
mation to be used in the setup and in
itial operation of the microcomputer. 
A 145-page section called "Opera
tions" describes the IBM keyboard 
layout and usage, the IBM 80 CPS 
Matrix Printer, the IBM DOS, and 
selected information on IBM BASIC. 
Other sections tell you what to do if 
the IBM microcomputer doesn't 
work, what additional peripherals are 
available for the system, and how to 
prepare the system to physically 
move it to another location. The 
manual is written in a friendly, 
tutorial manner and includes the 
basic information that most manuals 
take for granted (i .e., how to turn the 
machine on, how to start BASIC) . 

BASIC is 406 pages long and con
tains a 258-page section that fully 
describes each BASIC command, 
function, statement, and variable. 
Each BASIC keyword is documented 
under several headings: format (the 

.syntax of the keyword), versions (the 
version or versions of IBM BASIC 
under which the keyword is avail
able), remarks (a commentary that 
further explains the use of the 
keyword), and an example. Other 
sections describe the use of the BASIC 
Program Editor, floppy-disk 1/0, 
communications files, and other 
topics. 

The Reference Manual 
The manual Technical Reference 

deserves special recognition simply 

for its existence. It is 372 pages long 
and is in three sections, plus appen
dixes; its price is a modest $36. Sec
tion 1 gives a short overview of the 
IBM Personal Computer System and 
some of its internal workings . Section 
2, which is 147 pages long, gives a 
functional specification for every 
piece of hardware in the IBM Per
sonal Computer product line. This in
cludes highly detailed specifications 
of the operation of the hardware, 
pinouts for peripheral connectors, 
and connection diagrams showing 
how to interface IBM peripheral cards 
with non-IBM devices. Section 3 
describes the IBM BIOS. Five appen
dixes give additional information, in
cluding a complete, commented 
listing of the. IBM BIOS and 
schematics for all hardware in the 
system. 

I'm sure that adventurous micro
computer enthusiasts will discover 
many more things about the IBM 
microcomputer as they buy and use 
the machine. But Technical Reference 
gives us a tremendous amount of in
formation from the start. Most com
puter enthusiasts will want to have a 
copy of this book. 

Sales and Service 
Many companies are trying to 

become authorized IBM dealers; at 
the time of this writing, all Com
pu terland stores are authorized 
dealers, and Sears Roebuck and Com
pany has announced plans to sell the 
IBM Personal Computer through its 
Sears Business Systems Centers. IBM 
itself will sell its microcomputer 
through the IBM Product Centers in 
Baltimore, Philadelphia, and San 
Francisco. Since a potential dealer has 
to qualify as an authorized repair 
center before a dealership will be 
awarded, service will always be avail
able from the dealer that sold you the 
unit. 

IBM is also offering warranty ex
tensions to increase the 90-day war
ranty that comes with the machine to 
one year, as well as annual main
tenance contracts. The prices are 
reasonable; for example, the prices 
for a 48 K-byte system with one flop
py disk and the monochrome display 
are $154 for the warranty extension 



Our drives feature excellent engineering. and 
all of the advanced performance features you've 
come to expect from the nation's leading disk 
drive manufacturers. All systems are completely 
burned-in and tested . And. you'll see at least 
five quality assurance stamps on each and every 
drive. which is how we make sure our drives 
will run and will continue to run past our 
optional two year extended warranty. 

Our drive packages start at $250.00 and in
clude a comprehensive operations manual and 
an attractive static free. dust free cover. 

Systems available for Altos. 1 Apple™. Atari. 
Heath™. North Star™, S-100, 2TRS-8CYM (Model 
I. II. Ill. Color). Zenith™. 

If one of our drives fails to meet your highest 
expectations of how trouble free and reliable a 
disk drive can be. then return it to us for a 
complete refund.• 

So. before you buy another drive. take a test 
drive with one of ours. We're sure that you'll 
find TRAXXto be the I ~ 
fi~~~GUARANTEEDI 11n+ 

COMPUTER CORPORATION 
Call our toll-free TRAXX LINE: 1-SOCJ-621-3102. In Illinois. call: (312) 987-1024. 10AM-6PM CST, 
Monday thru Friday. •For full refund drives must be returnee! within 10 days of purchase. 
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T:he new HEI Model 121-4 card ' ·1 

reader handles marked and 
punched cards interchangably, 
including many colors of pen or 
pencil. Absolutely no operator 
adjustment required. Includes a 
number of switch-selectable features for 
application tailoring without extra cost. 
• Reads strobe marks right or left, or self-clocking on both 

80 column punch and mark-sense cards. 
• RS-232 ASCII output (with Hollerith to ASCII conversion 

if necessary), or parallel TTL output. 
• Six in-per-sec. card feedthru, or auto return to the front 

after read. 
A built-in self test feature checks all 13 channels with a 
diagnostic card. The Model 121-4 operates on 50/60 CPS. 
Specify voltage as either 110 or 230 VAC. 
The Model 121-4 is the most flexible and capable hand-fed 
card reader on the market at any price, and the price is right. 
You'll find it to be ideal for a variety of inventory control and 
data collection tasks. Call or write for more information on 
the latest optoelectronic solution from HEI. 

The Optoelectronic Specialists 

HEiine. 
Vit:to_rla, MN 55386 • '612-443-2500 
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and $196 for the annual maintenance 
contract. On the other hand, the 
prices for the IBM 80 CPS Matrix 
Printer (which has a lot of moving 
parts) are $141 and $179, respec
tively. 

Prices may become a source of 
potential bad feelings between you 
and the dealer. The prices quoted in 
the "At a Glance" textbox are sug
gested retail prices that are 
guaranteed to be in effect only at the 
three IBM Product Centers, listed 
above. Dealer prices may vary from 
this somewhat-expect a variation 
between $10 and $100 on most pro
ducts, depending on their suggested 
price. However, at the time of this 
writing, one authorized IBM dealer is 
selling the Peach tree Software 
business packages (General Ledger, 
Accounts Receivable, and Accounts 
Payable) at $995 each, a full $400 
above the IBM suggested price of 

Advanced BASIC adds 
event trapping, some 

advanced graphics 
commands, and an 

advanced music-playing 
command. 

$595. Since the IBM suggested price 
includes a sufficient profit margin for 
most products, I think this price 
(which I confirmed with the dealer) is 
exorbitant. 

The moral is to shop around for the 
best prices, if you can . However, this 
may be difficult for two reasons. 
First, IBM is probably going to 
authorize only one dealer per 
geographic area, at least initially. 
Second, the IBM microcomputer pro
duct line is probably not going to be 
available by mail for quite some time. 
Another problem with buying soft
ware from a dealer in a distant city is 
that the dealer is going to be responsi
ble for software support. Still, for 
$400, I would be tempted to buy my 
software in another city and make 
some long-distance calls when I need
ed software support. 

Other Vendors 
When the IBM Personal Computer 

was introduced last fall, IBM was the 
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The Manager Series* from Microsoft™ 
turns a personal computer into 

an executive toolbox. 
Better management tools. The 
Manager Series from Microsoft 
turns an inexpensive personal 
computer into an executive's 
toolbox. Not a computer program
mer's toolbox. An executive toolbox. 
Computerized management tools for 
non-computer people. 

Time, people, projects. The Series 
is a system of software tools that 
work together to help you plan, organize, 
schedule and record your business and 
personal affairs. Time Manager,* Project Manager· 
and Personnel Manager* are the first packages in 
the Series. 

Write it once. All programs in the Manager Series allow 
you to transfer information between programs. That 
means you can enter information in one program and 
transfer it for management by another. 
Time Manager. The key. Time Manager helps you 
manage your personal time, appointments and priorities. 
It can also help you manage expenses, costs and job 
schedules. Or, keep a running tally of costs and hours by 
day, week, month or year. And Time Manager can act as 
an "executive" to manage other programs in the Series. 
Project Manager. Describe the components of a 
project to Project Manager. It will create timing, task and 
resource charts to help you focus on critical tasks. Change 
one piece of information and Project Manager will 

recalculate the entire project. Project 
Manager even flags overcommitted 
personnel resources. 

Personnel Manager. Manage 
information about people, companies. 
customers or prospects. From names 

and addresses to skills, position. and 
characteristics. Personnel Manager lets 
you enter any kind of people-related 

information. Then, organize and retrieve 
it almost any way you want. 

Management software. Even if 
you've never used a computer 

before, you should be able to productively 
use the Manager Series in a very short time. 

And, when you've learned to use one in the Series, 
you've virtually learned them all. 
Seeing is believing. Ask your local computer store for 
a demonstration of the Manager Series. It's a series of 
management tools that could be your best reason to own 
a personal computer. 

'Trademarks of The Image Producers. Inc. 

A Division of Microsoft. Inc . 
10700 Northup Way • Bellevue. WA 98004 



sole supplier of both hardware and 
software. But potential hardware and 
software vendors have wasted no 
time in providing products for what 
they feel will be a very popular 
microcomputer. In particular, Life
boat Associates announced last Oc
tober that it is "making available 
most of its existing applications pro
grams to serve users of IBM's new -
16-bit Personal Computer." When 
this is accomplished, it will do a lot to 
ease the shortage of business and 
applications software that currently 
exists for the IBM Personal Com
puter. 

(In a related development, Lifeboat 
also announced that it will be selling 
all its 16-bit software for the SB-86 
operating system, which is its name 
for the IBM disk operating system. 
The fact that IBM, Microsoft, and 
Lifeboat have put their names behind 
this 16-bit operating system poses a 
serious threat to Digital Research's 
prospects of dominating the 16-bit 
market with its new CP /M-86 8086 

operating system, as it has the 8-bit 
arena with its popular CP /M 8080 
operating system.) 

As for hardware, several gaps will, 
for the moment, be filled by outside 
vendors. IBM does not currently sup
ply a high-quality RGB color 
monitor, a letter-quality printer, or 
any of the special input devices pro
vided for in the system (joystick, light 
pen, paddles). IBM's position is that 
the potential demand for these pro
ducts will cause third-party vendors 
to independently market them. (In 
the next section, I will discuss some 
problems with this philosophy.) In 
addition, the expansion slots provide 
the opportunity to interface the IBM 
microcomputer with many outside 
devices. Given a reasonable period of 
time, plenty of hardware and soft
ware will probably be developed for 
the IBM Personal Computer. 

One other item of interest is the 
announcement of a new magazine 
called PC: The Independent Guide to 
the IBM Personal Computer. It is 

D UNIX V7 conf igured by UN ISOfT•• D Full IEEE 696/S-100 Com
patability D MC68000 8MHz Processor D 32-Bil Data Operal ions 

... with 32-Bit Internal Registers D 16-Bit Data 
,;;.---- Transfer Operations D Memory 

~ M•••gomoo< AUow• 
~ Concurrent Use of 
- . ~- Mapped and Non-

mapped Address space 
D 16 M b of Main Memory Directly 

Addressable D 7 Vectored Interrupt levels 
D 256 Kb of RAM with Parity Per Board Slot 
• UNIX is a trademark of Bell Laboratories and is suppor ted on the 

DUAL Sys tem 83 by UN ISOF T 
**UN ISOF T is a l radema rk of UN ISOFT Corporat ion of Berkeley, CA. 

~ DUAL SYSTEMS 
system re liability/ syste m integrity ··, 

720 Channing Way • Berk eley • CA 94710 • (415) 549 -3654 • Telex: 172029 SPX 
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published by David Bunell, of Soft
ware Communications, Inc., 44 
Montgomery St., San Francisco, CA 
94104; subscriptions are $12 for 12 
issues. It should be of great interest to 
owners of the IBM Personal Com
puter. 

Current Weaknesses 
The IBM Personal Computer is a 

very good machine, but it does have 
some shortcomings. This is no reflec
tion on IBM's ability to design a 
microcomputer; rather, it is a reflec
tion of the trade-offs between 
capability and cost that had to be 
made to make the machine com
petitive in the existing market. 

The most serious weakness of the 
IBM Personal Computer is the small 
number of expansion slots available 
for future use . Note that I say "for 
future use"; one slot is taken up by a 
video adapter card (or two if you 
want both kinds of display), and 
another is taken up for each of the 
following devices: the 5 %-inch 
Diskette Adapter card (if you want a 
floppy disk), the Asynchronous 
Communications Adapter card (if 
you want an RS-232C port) , the 
Printer Adapter card (if you have the 
color/graphics video card and want a 
parallel printer), and the Game Con
trol Adapter card (if you want 
joysticks or game paddles). Since you 
need an empty expansion slot for 
each 64 K bytes of memory above 
the f irst 64 K bytes, it is obvious that 
you cannot put everything into the 
IBM microcomputer that you might 
want to. The most frequently en
countered limitation is the amount of 
memory you can have in the micro
computer; if you want a floppy disk 
and the RS-232C card, you can have 
only (!) 192 K bytes of memory-all 
five slots are filled. With a moment's 
reflection, you will see that the ex
pansion slots in the IBM Personal 
Computer will fill rather quickly. 

At the moment, the IBM Personal 
Computer system is weak with 
respect to word processing. First, 
IBM does not market a letter-quality 
printer. This means that, if you want 
to do word processing on the IBM 
microcomputer, you have to trust 
that your IBM dealer will also sell 



~MyownIBMmmputer. 
Imagine that:' 

One nice thing about having your own IBM Personal 
Computer is that it's yottrs. For your business , your 
project, your department, your class , your family and, 
indeed, for yourself. 

Of course, you might have thought owning a 
computer was too expensive. But now you can relax . 

The IBM Personal Com purer starts at less than 
$1,6007 for a system !hat, with the addition of one 
simple device, hooks up to your home TV and uses your 
audio cassette recorder. 

You might also have thought running a computer 
was too difficult. But you can relax again. 
,--------------------------1 

IBM PERSONAL COMPUTER SPECIFICATIONS I 
*ADVANCED FEATURES FOR PERSONAL COMPUTERS I 

User Memory DisplayScreen Color/Graphics I 
16K - 256K b)t<::s* High-resolution * Text mode: 
Permanent Memory (720h x 350v) 16colors* I 
(ROM) 40K bytes* 80 characters x 25 lines 256 characters and I 
Microprocessor Upper and lower case svmhols in ROM* 
High speed, 8088* Green phosphor Gmp/Jics mode: 
Auxiliary Memory screen* 4-color resolution: 
2 optional internal Diagnostics 320h x 200v* 

diskette drives, Power-on self testing* Black&. white resolution: 
SY..'', J60K bvtes Parity checking* 640h x 200v* 
per diskette· Langu:iges Simultaneous gr~hics & 

Keyboard BASIC, Pascal text capability ·· 
83 keys, 6 ft. cord Printer Communications 

attaches to Bidirectional* ~S-232-C interface 
svstem unit* 80 characters/ second Asynchronous (s1a11/stop) 

10 function kevs* 12 character styles, up ,to protocol 
10-key numeri~ ~ad 132 characters/line Up to 9600 bits 

L Tactile feedback 9 x 9 ch:tracter matrix* per second 

----·- ·--:-----=---------------

The IBM Personal Computer 

Getting started is easier than you might think, 
because IBM has structured the learning process for you. 
Our literature is inyattrlanguage, not in "computerese ." 
Our software involves you, the system interacts with you as 
if it was made to-and it was. 

That's why you can be running programs in just one 
day. Maybe even writing your own programs in a matter 
of weeks. 

For ease of use, flexibility and performance, no 
other personal computer offers as many advanced 
capabilities. (See the box .) 

But what makes the IBM Personal Computer a 
truly useful tool are software programs selected by IBM's 
Personal Computer Software Publishing Department. 
You can have programs in business, professional, word 
processing, computer language, personal and 
entertainment categories. 

You can see the system and the software in action at 
any ComputerLand ® store or Sears Business Systems 
Center. Or try it our at one of our IBM Product Centers. 
The IBM Data Processing Division will serve those 
customers who want to purchase in quantity. 

iottr IBM Personal Computer. Once you start 
working with it, you'll discover more than the answers 

and solutions you seek: you'll discover that getting 
there is half the fun. Imagine that. = =:;::: u !::'~ 

- - ---- - - ------- - ---- · -

For the IBM Personal Compure r clcaltr nearesr rou_ ca ll (800) 447-4700. 
In Illinois, (800) 322-4400. In Alaska or Hawaii, (800)447-0890. 
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TWO TO 
REMEMBER 
The Ultimate 
Dynamic IEEE 696/ 
S-100 Memory ... 
Available now from Dual Systems: 
DMEM/256 memory boards. Put 
the most density of memory ever 
available on your IEEE/S-100 bus. 
Get industrial-grade quality with 
this ruggedly built board; it's 
been burned in for 168 hours. 

D FULL 256 Kb on a single board. 

D TWO INDEPENDANTL Y 
ADDRESSABLE 128 Kb BLOCKS. 

D RUNS IN 8 MHz System. 
D RUNS A 1 4 MHz BUS SPEED 

(no wait states). 
D RUNS IN 8 OR 16-BIT systems 

with 8 or 16-bit wide data paths. 
D EXTENDED 24-BIT ADDRESSING 

D PARITY ERROR DETECTION
gene rates E;ither interrupt or 
bus error signals on error. 

D DMEM/256K . . . . . . . . . . . $1245 
D DMEM/256KP (Parity) ... $1345 

Static IEEE/S-100 
Memory with 
Non-Volatility 
The Dual Systems CMEM memory 
boards combine high speed 
CMOS memories with new 5-10 
year lithium batteries to give you 
the nonvolatility of an EPROM 
board while retaining the instant 
writability of a high-speed 
read/write RAM. 

D RUNS AT 6 MHz 
(no wait states). 

D 8 OR 16-BIT with 8 or 16-bit 
wide data paths. 

D EXTENDED 24-BIT 
ADDRESSING and bank select. 

D CMEM/32K . . . . . . . . . . . . . $895 
D CMEM/16K . . . . . . . . . . . . . $795 
D CMEM/8K . . . . . . . . . . . . . . $695 
OEM and De ale r pric ing is availabl e. 

Sales represen1a1ives in m os1 me tr o p o lit an a reas. 

system reliability/system integrity 

DUAL SYSTEMS 
720 Channi ng Wa y, Berkeley 94710 
{415 ) 549-3854 · Telex : 172029 SPX 
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you a letter-quality printer and cable 
that will work properly with your 
software. This problem of com
patibility has been very common in 
the microcomputer industry to date. 
It is surprising that IBM, which has 
worked so hard in some other areas 
to avoid this problem, has literally 
left it to chance here. 

Of course, the explanation of 
"limited resources" can be given here, 
too. That is, if IBM had waited until 
it had everything lined up, the pro
duct would not have been introduced 
as early as it has been. Still, the 
criticism stands that, by not pro
viding a full product line, the I BM 
Personal Computer system, through 
no fault of its own, may fail prey to 
hardware and software incompatibil
ity, thus creating still more dis
appointed microcomputer users. 

Another weakness of the IBM Per
sonal Computer as a word processor 
is the lack of versatile word
processing software to drive the 
machine. The only word processor 
available at the time of this writing is 
Information Unlimited's EasyWriter. 
I was given a chance to work with the 
EasyWriter word processor on the 
IBM microcomputer, and I found a 
few things I didn't like about it. In 
general, the software didn't seem to 
be of the same caliber as, say, 
VisiCalc or the Peachtree business 
packages. Specifically, at times the 
software left me not knowing exactly 
what to do next, and I found the 
scrolling-both up and down-to be 
slow. (Scrolling down is understand
ably slow because the entire screen 
has to be rewritten, but scrolling up is 
usually fast, whether it be on a 
memory-mapped video display or a 
terminal. On the IBM EasyWriter, the 
scrolling is as slow going up as it is 
going down.) I have used the Apple II 
version of EasyWriter extensively, 
and my opinion of it is the same as for 
the IBM version: it is a good piece of 
software for the money, but it isn't as 
versatile as some applications re
quire. 

I'm sure that Magic Wand, Word
Star, or something similar will be 
available very soon for the IBM 
microcomputer, but EasyWriter is the 
only choice for the moment. My ad-

vice is: if you have an IBM Personal 
Computer, use the EasyWriter pack
age a lot before you buy it. If you are 
looking for a system to be used 
primarily for word processing and 
you can't afford to wait for better 
software, I suggest that you look at 
other existing systems, such as the 
Radio Shack TRS-80 Model II or the 
Xerox 820. The IBM system, as it cur
rently stands, does not compare 
favorably with these other systems. 

Another limitation of the IBM Per
sonal Computer is that, even though 
up to 256 K bytes of memory are 
available, the extended Microsoft 
BASIC cannot access more than a 
64 K-byte workspace (I assume this 
includes both program and data), 
even though the IBM Pascal Compiler 
(also by Microsoft) and other pro
posed system software are said to be 
able to access all the workspace 
memory in the machine. Sixty
four K bytes seems to be so much 
memory, especially since we are used 
to program, data, and the BASIC in
terpreter fitting .into 64 K bytes. Still, 
it's unfortunate that all that extra 
memory (which is one of the main 
reasons for buying the machine) can't 
be used by BASIC, the computer 
language that will probably most 
often be used on the machine. 

Another weakness that must be 
mentioned is an extension of one 
previously discussed: the IBM dealer 
will have to supply certain useful or 
even vital components of a complete 
IBM microcomputer system. IBM 
says it has no interest in manufactur
ing color monitors, letter-quality 
printers, joysticks, or light pens, nor 
can IBM supply you with the cables 
that will have to be made to connect 
these devices to the IBM micro
computer. In addition, if you want to 
connect your IBM microcomputer to 
a standard color TV (which is what 
most people will do), you will have to 
rely again on the judgment of your 
IBM dealer for the correct cable and 
RF modulator. I'm sure that in most 
cases no serious problems will arise, 
but by not making the entire product · 
line itself, IBM has lost its guarantee 
of total system compatibility. 

As someone not unacquainted with 
the programming of games, I found a 
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~OLATIONS IBM! 
Your Personal Computer is Great! 
-and now, it is even better, 
with the TEcMATE™ Series of 
Add-In and Add-On Products 

TEcMATE'" is the first and only complete line 
of Add-In and Add-On Product.s available for 
the IBM Personal Computer. 

Expand, enhance or simply make your system 
more useful and exciting with any of the more 
than twenty TEcMATE™ Product.s currently 
available. 
Personal Computer Expansion Chassis 
System Clock with Battery Backup 
BSR Xl O™ Device Controller 
Voice Synthesizer 
Winchester Disk Drive and Controller 
High Capacity ( 192K/256K) Dynamic Memory Board 
High Speed Static Memory (RAM/ROM) 
Electrically Erasable E PROM Board 
Parallel Medium Speed Input/Output Interface 
Parallel High Speed Input/Output Interface 
Serial Medium Speed Input/Output Interface 

____ _._._..-.-.--1 Serial High Speed Input/Output Interface 
i.... Multi-System Printer Sharing Facility 

IEEE 488 Interface 
Analog to Digital Converter-a, 12, 14, 16 Bit 
Digital to Analog Converter-8 and 12 Bit 
Video Image Digitizer 
Stepping Motor Controller 
Music Synthesizer 
Prototyping Board 
Extender Board 

Additional product.s are already 
under development, so if we don't now have 
what you need, chances are good that we 
soon will/ 
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Toughest Boards 
in Town ... 
IEEE 696/S-100 

NON-STOP CLOCK 
Keeps time with power off. O ur 
industrial clock utilizes a new 
lithium battery for 3-9 years use. 
Easiest clock to program you'll ever 
see. Runs in all S-100 systems. 
0 Year, date, hrs , mins, secs, msecs. 
0 Uses new LSI CMOS chip. 
0 Vectored interrupts. 
0 CLK-24 .. ... . .... . . .. ...... 5250 

AID CONVERTER 
IE EE696tS-100 AIM-12 industrial 
standard mod ul e designed for 
industrial ana log-to-digital use. 
0 Runs in all S-100 systems. 
0 32-channel, 16-differential 012-bit 
resolution/accuracy. 0 25-microsecond 
conversions. 
0 Instrumentation amplifier. 
0 BASIC program provided. 0 AIM-12, 
5695 or 5785 w/1-1000 gain transducer 
amplifier. 

DIA CONVERTER 
AOM-12 IEEE6961S-100 industrial 
level digital-to-analog (DI Al 
converter. 
0 12-bit ± 112 L.S .B. accuracy over 
full 0-70°C temperature range. 
0 Outputs 0-10, ± 5, or± 10 volts. 
0 Short circuit protection, all outputs. 
0 Switch-programmable for multiple 
boards. 
0 AOM-12, 5575 

VIC 4-20 
Standard output for industrial 
control 4-20 mA DIA converter. 
Used in conjunction with the 
DIA board. 
VIC4-20, 5445. 

DUAL 77 Data Acquisition 
and Control System-
Built to industrial standards; designed 
for severe environments. BASIC 
language makes programming easy. 
Access to hundreds of sensors. 
Expandability to meet your increased 
needs. Nonvolatile memory. Power 
interruption recovery with automatic 
restart. DUAL 77 is economical; 
55985 & up. 

system rel iability/system integrity 
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few inadequacies with the graphics 
commands of the extended Microsoft 
BASIC. Although the graphics
definition language is excellent, 
shapes are allowed to rotate only in 
90-degree increments. In addition, the 
only way I found to detect the colli
sion of a drawn shape with the con
tents of the screen is through a 
POINT function that gives the color 
number of a given point on the 
screen. Although this can, with some 
effort, be used for that purpose, it 
falls far short of the methods of de
tecting collisions available on the 
Apple II and the Atari 400/800 com
puters. Perhaps some enthusiastic 
programmer will find a memory loca
tion that indicates whether or not a 
drawn shape has collided with 
another image on the screen. In any 
case, these are small criticisms of a 
machine that does so many things so 
well. 

Speculations 
One interesting thing about IBM is 

that it refuses to acknowledge the 
existence of any product that is not 
ready to be put on dealers' shelves 
tomorrow. Although this is 
frustrating at times, it is a refreshing 
change from some companies' prac
tice of announcing a product even 
before its design is finished. Here are 
some speculations about future IBM 
Personal Computer products. The 
first two are almost assured, while the 
rest follow in increasing degree of 
uncertainty. 

•Two more disk drives. Although, at 
the time of this writing, IBM main
tains that only two disk drives are 
available for the IBM micro
computer, Technical Reference in
dicates in several places that provi
sion is made for two external disk 
drives to be connected to the 5%-inch 
Diskette Drive Adapter via the DB-37 
connector on the back of the adapter 
card. (See the leftmost plug in the ex
pansion slot area in photo 10.) 
•An 808618088 macro assembler. 
The Technical Reference bibliog
raphy lists a manual for the I BM Per
sonal Computer Macro Assembler. It 
may be available by the time you 
read this article. 

Now we start with the specula
tions: 

•SofTech Microsystems ' UCSD 
p-System. IBM announced that this 
operating system would be available 
for the IBM Personal Computer; this 
would make UCSD Pascal, FOR
TRAN, and BASIC available, and it 
would allow the IBM microcomputer 
to run the same programs as other 
UCSD systems. However, IBM 
would not give me any availability 
dates. 
•A typing tutorial program. This 
was mentioned once in the front of 
the IBM Guide to Operations-but 
then, so were joysticks and RF 
modulators. Microsoft may adapt its 
Typing Tutor for the IBM Personal 
Computer. 
•An official letter-quality printer and 
a major-league word processor. IBM 
may have plans to do this, or it may 
be relying on manufacturers' eager
ness to expand their potential market. 
Someone will probably do it, but it 
may not be IBM. 
•An "expansion box" to increase the 
number of peripheral cards that can 
be placed in the computer at one 
time. This would resolve a design 
limitation of the IBM Personal Com
puter as it now exists. 
•A 128 K-byte (or more) memory 
board. As the 64 K-bit memory ICs 
decrease in price and become more 
available, IBM may market expan
sion boards that hold more than their 
current 64 K-byte limit. This would 
free up one or two expansion slots, 
but it might also allow the IBM Per
sonal Computer to hold more than 
256 K bytes. 
•A database management system. 
This, like many other business pack
ages, is needed to strengthen the posi
tion of the IBM microcomputer in the 
business area. 
•An official RGB color monitor. I 
don't think IBM is going to go for this 
one, but it should. I have seen three 
separate IBM Personal Computers 
with RGB monitors. In all three cases, 
the monitor used did not have an in
put for the intensity signal and so 
could display only eight of the sixteen 
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CLEAR.QUICK. QUIET. 
ALL THREE, ONLY $1,095: 

You get sharp, easy-to-read printouts. You get them fast, 
over 150 characters per second, from a printer that's loaded 
with convenience features. 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer. It produces up to 300 lines per minute with 
whisper-quiet smoothness. The entire 95-character ASCII 
set prints in upper case and lower case with descenders, in 
a 9 x 9 matrix. All functions and timing are microprocessor
controlled. 

See your telephone white pages for the store nearest you. 
And stop in today for a demonstration of the Heath/Zenith 
25 Printer. If you can't get to a store, send $1 .00 for the new 
Zenith Data Systems Catalog of assembled commercial 
computers and also receive free the latest Heathkit Catalog. 
Write Heath Co., Dept. 334-854, Benton Harbor, Ml 49022. 

HEATH/ZENITH 
The features described below tell only part of the story. You 
have to see it in action to know how good it really is. Your strong partner 

Adjustable tractor-feed 
width with dual sets 
of tractors for smooth, 
bi-directional paper 
movement. Adjustable 
vertical and horizontal 
tabs. 

Character set includes 
33 block graphic 
characters for charts 
and graphs. 

Character pitch is hard
ware or software-select
able at 10, 12, 13.2 and 
16.5 characters per 
inch, for a maximum of 
222 characters per line. 
That gives you great 
flexibility in setting 
up forms. 

\ 

Heavy-duty construc
tion for reliable opera
tion and long life under 
daily use. 

Standard RS-232C 
interfacing for compati
bility with most systems. 
Also 20mA current loop 
serial interface. 

I 

Convenient cartridge 
ribbon for quick, no
mess replacement. 

Uses standard edge
punched papers in 
single or mult iple forms 
or fanfold. 

Completely enclosed 
cabinet muffles sound 
for quiet operation. 

"In kit form, F.O .B. Benton Harbor, Ml. Also available completely assembled and 
tested at $1, 595. Prices and specifications are subject to change without notice. 

Software- or hardware
selectable baud rates 
at 110, 150, 300, 600, 
1200, 4800 and 9600. 

Special detectors tell 
you when you're out 
of paper or when paper 
jams. 

CP-204C 



Apple/6502 Software 
Development Tools from 
MicroCraft Systems, Inc. 

New 
ConJpuView 

Software 
RGL Real-time Graphics 
With RGL you can write programs for Apple II HI-RES 
graphics that move and rotate 3-D objects at real-time 
speeds--fast enough to make interactive animations 
possible. RGL is ideal for educational uses, interactive 
graphics are easy to program, even for beginners. An 
object is created by drawing lines in 3-D Space, and as it 
moves and rotates, its size and perspective are 
automatically adjusted. The source code library of 
example programs includes several two player games, a 
function to print a HI-RES screen, and many other 
graphics programs. Programs are very short, our tank 
battle animation, with game paddles controlling two tanks 
is only 4 pages long. 
A text file is compiled into a BRUNable program. RGL is 
a very efficient structured language, similar to 'C'. No 
additional hardware or software is needed. Also available 
on Apple CP /M disk. 

RGL System (Compiler and SuperEdit) . .. .. . . . . . $130 
RGLcompileranddocumentation ... ........... $85 
Documentation with Demo disk .. . . . . ......... $25 
Cassette vers. (Resident compiler and screen editor) . . . $60 

SuperEdit Full Screen Editor 

Horizontal scrolling allows 80 columns • Move cursor by 
character, line or page • Search and replace • Block move 
and copy • Versions available for most 80 column boards 
SuperEdit ............. $75 (Manual only ... $15) 

MacroLink complete 6502 Assembler 

Disk Assembler, unlimited source file size, nestable file 
includes • Recursive macros and nestable conditional 
assembly• Links source or object code • Editor provided 
MacroLink .. . ... . . ... $125 (Manual only .. . $15) 

D iskScreen rnsk Utility 
Display a complete disk sector in hex and ASCII using 
HI-RES screen, edit sector by typing over display. With 
Source listing. . . . . . . . . . . . . . . . . . . . . . . . .. $40 

Note: All programs require a single disk drive and 48K. 
When ordering please specify configuration. 

Inquire about 6800 and 8080/ZBO cros.s-assemblers. 

8086 Software 
• VEDIT full screen editor for CP /M-86, SCP 86-DOS and 

IBM Personal Computer. 

• CP /M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code $90 

V-COM Disassembler 
Finally a Z-80 disassembler for CP /M which produces 

easy to read code, a cross reference table and handles 
INTEL and ZILOG mnemonics. V-COM is exceptionally 
fast and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested 'INCLUDE' to other files. Each 
package includes variations of V-COM compatible with the 
TDL, MAC and two types of ZILOG assemblers. $80 

F astScreen CRT emulation and Screen Line Editor 

FASTSCREEN enhances your memory mapped 
hardware by providing a fast and highly compatible 
emulation of popular CRT terminals. The screen line 
editing allows you to move the cursor to any line on the 
screen, edit it and re-enter it without retyping. (Great 
when you mistype a long command line). It also includes 
paging and optional interrupt driven keyboard routines. 
(FASTSCREEN is provided as source code and requires 
assembly language knowledge for installation.) $85 

PIICEON 24x80 SlOO 
Video Board 

The PIICEON V-100 offers memory mapped speed, 
but being I/O mapped, uses no memory space nor bank 
select. FASTSCREEN is the perfect software driver for the 
V-100. Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability. 
PIICEONwithFASTSCREEN ......... .. ... . .. $480 
PII CEON board only . . . . . . . . . . . . . . . . . . . . . . $460 

Circle 411 on inquiry card. 



The Industry 
Standard is 
Uniquely User 
Oriented 

VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. Particularly unique is the 
customization (installation) process 
which makes VEDIT the only editing 
package that allows you to determine 
your own keyboard layout and use 
any available cursor and function 
keys. Just think of the difference it 
makes in your ease of learning and 
usage to type cursor and function keys 
instead of memorizing obscure control 
characters. The customization extends 
to much more, takes only a few 
minutes and requires no 
programming knowledge. 

Unequaled Hardware 
Support 

The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes 'smart' tenninal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on tenninals 
like the Televideo 920/950, Heath 
H19, IBM 3101 and XEROX 820 are 
all supported. The memory mapped 
version is extremely flexible, supports 
bank select such as on the SSM VB3 
and screen sizes up to 70 X 200. 
With this level of customizability and 
hardware support, VEDIT will be fully 
integrated into your system. 

User Oriented 
Features 

You get the features you need, 
like searching, a scratchpad buff er for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and iteration macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
·automatic indenting for use with 
structured languages such as Pascal 
and PI./I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will 'Undo' the changes you 
made to a screen line. And if you 
run out of disk space with VEDIT, you 
can easily recover by deleting old files 
or even inserting another diskette. 
Take a hint from our customers who 
have other editors and word 
processors. They find VEDIT the 
fastest and most comfortable to use. 

Full Screen Editing 
with Exceptional 
Speed · 

VEDIT gives you true 'what you 
see is what you get' full screen 
editing. It creates and edits standard 
text files of up to one diskette in 
length, which are fully compatible 
with all compilers and text processors. 

VEDIT's unequalled speed is partly 
due to its ability to edit up to 47K of 
a file entirely in memory. There is 
no slow and annoying continuous 
disk accessing as found on most other 
editors/word processors. Yet you can 
still handle multiple files, insert a 
specified line range of another file 
anywhere in the text and even change 
diskettes. 

New Word 
Processing 

The new word-wrap and ability 
to print any part of the file makes 
VEDIT suitable for simple stand-alone 
word proces.sing, or it may be used in 
conjunction with a text processor. 
Printer control characters can be 
imbedded in the file. The cursor's 
line and column positions can 
optionally be displayed. 

Now for 
Xerox 820 
IBM 8088 

Ordering 
Many dealers carry VEDIT, or 

you may contact us for fast delivery. 
Specify your microcomputer, video 
board or the CRf terminal version, 
the 8080, 280 or 8086 code version 
and disk format required. 
Demonstration versions available for 
some machines. 

VEDIT - Disk and manual 
For8080 orZ80 . . ... .... $145 
ForCP/M-86 orlBM8086 .. $195 

Manual only ...... . .. . ... $15 

VISA or MASTERCARD Welcomed 

Apple II Softcard • TRS-80 II and I 
SuperBrain • Heath H8/H89 • Altos 
Northstar • Vector • MP /M • IBM 

CP/~t and MP/ Mare registered trademarks of Digital Research. Inc. 
Apple II is rcgis1ered trademark of Apple Computer, Inc. SoftCard isa 
tradem:uk of M1t10><!li. THS·SO is a trademark of Tandy Co1p. 

1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 

Co111 uVii!W 
P.RODUCTS, INC. 

Circle 102 on inquiry card. 



Text continued from page 64: 

possible colors. This is, again, a situa
tion where IBM has surrendered the 
guarantee of complete compatibility 
by not manufacturing the product 
itself. 
•A Winchester hard disk (the bigger, 
the better). Admittedly, this is a real 
guess, but it would make the IBM 
Personal Computer more attractive 
for certain business applications. The 
Apple III, a direct competitor to the 
IBM microcomputer, is now being of
fered with a Winchester disk. Is IBM 
going to ignore this? 
•Memory ex pansion past 256 K 
bytes. It may be possible to replace 
the 16 K-bit 4116 dynamic memory 
integrated circuits with the new 
64 K-bit devices, both on the main 
printed-circuit board and on the 
memory-expansion cards. If this can 
be done, the theoretical memory limit 
is the 20-bit, one-megabyte address
ing limit of the 8088 microprocessor. 
The actual limit is somewhat less than 
that-a memory map in the Technical 
Reference manual (see table 6) allows 
room for "future expansion" of 576 K 
bytes, for a total of 832 K bytes. 

Summary 
When I look at the several inches of 

IBM Personal Computer manuals 
that fill my bookshelf, I am reminded 
that there is so much about this 
system that I have left out. Still, I 
have tried to talk about the most ex
citing and most important aspects of 
the system. The genius of the people 
who designed the IBM micro
computer is that they managed to do 
everything conventionally but 
well- the IBM Personal Computer 
doesn't have any startling innova
tions, but it also lacks the moderate
to-fatal design problems that have 
plagued other microcomputers. 

The IBM Personal Comptuer isn't 
as well supported as the Radio Shack 
TRS-80 family or the Apple II , but 
then it hasn't been around very long. 
In two years or so, I think the IBM 
microcomputer will be one of the 
most popular and best-supported 
microcomputers around. This micro
computer is as close as I've ever seen 
to being all things to everybody. IBM 
should be proud of the people who 
designed it.• 

Circle 319 on inquiry card. 



rating Systems 8c Support Software from Technical Systems Consultants 

erform to lk fullest capabili
our hardware demands 

are designed to meet the 
eclallzed requirements of 
ay's microprocessors. State-of
·art aoftwore from Technical 

s Consultants keeps pace 
rapid advancements in 
er technology so your 
e can llve up to Its full 
I. Our complete line of 

-the-art software includes: 

UQIFLEX™ Operating System 
e a true multi-user, multl

stem for the 6809 ond 
oprocessors, supports 

rec;;itures as: 
• hJerardhlcal file systems 
•device Independent 110 
• four Gigabyte disk capacities 
• full file protection 
• Inter-task communication via 

lpes 
lrectlon 

p"1g 
rn"'1ccess files 
nslve shell command 

Uni FLEX, structured for large-scale 
microprocessor systems, will not 
run with minimal systems and thus 
has avoided design compromise. 
(Off-the-shelf versions and OEM 
licenses are available.) 

The FLEX™ Operating System 
FLEX, a powerful, easy-to-use 
operating system designed for 
the 6800 and 6809 microproces
sors, Includes: 
•dynamic filespace allocation 
• random files 
• batch job entry 
• automatic space compression 
• English error messages 
• user environment control 
• disk resident commands 
•flexible device 1/0 
• printer spooling 
Plus, FLEX can accommodate 
hard disks as well as floppies. The 
System is available off-the-shelf 
for a variety of systems and in a 
field-adaptable version. (OEM 
licenses available.) 

FLEX and Uni FLEX are trademarks of 
Technical Systems Consultants, Inc. 

Support Software 
Technica I Systems Consultants 
offers a full line of state-of-the-art 
support software compatible to 
FLEX and Uni FLEX, some of which 
are: 
• native C and Pascal compilers 

for advanced programming 
• extended BASIC for business 

and educational applications 
• text editing and processing 

software 
•sort/merge package for busi

ness applications 
•variety of absolute and relocat

able assemblers 
• debug and diagnostic 

packages 
. . . and more. Write or call today 
for our brochures describing 
our complete product line. 

Box 2570, 208 Kent Avenue 
West Lafaye!te, lndlar;i a 47906 
(317) 463-2502 Telex: 27-6143 

Sculpture by Joann Chaney 



EPSONMX-80 
Now in stock! 

C-ITOH STARWRITER: LETTER 
QUALITY PRINTING FOR UNDER 
$1900!/ This daisy wheel printer 
gives high quality at a low price. 
25 cps. Parallel and serial inter
faces available. 

NEW INTEGRAL DATA'S 560 
PRINTER/All the exciting features 
of the 400 series plus 14 W' 
paper capacity. 132 col. graphics 
printer. 
IDS 445/Lower price and im
proved print head Available with 
or without graphics. 
IDS 460/Features include corre
spondence quality printing. High 
resolution graphics. 

NEC SPINWRITER FROM THE 
FIRST NAME IN LETTER QUALITY 
PRINTERS/ Spin writer 7700 series. 
Compumart olfers beautiful print 
quality with NEC SpinwriterTermi
nals. We carry all models from RO 
THRU KSR WITH NUMERIC KEY
PAD- 7710-7730. All versions give 
unsurpassed hard copy output' 

CENTRONICS 739/Thelatest inno
vations from the industry leader. 
and quiet tool 

Visit our giant 

ANN ARBOR STORE 
1250 North Main Street 
Ann Arbor. Michigan 

IMPORT ANT ORDERING INFORMATION 

CLEARANCE ZENITH COLOR 
VIDEO MONITOR $275. 

SUPER SELUNG TERMINALS FROM 
LEAR SIGLER/Call for quotes. 

ADM-3A/lndustry's favorite dumb 
terminal for some very smart 
reasons. 

· ADM-5/More features for less than 
you think' 
IT IS HERE' It is the new Intermedi
ate Terminal from Lear Siegler. 

NEC COLOR MONITOR/RECEIVER 
HIGH RESOLUTION/ 
Composite video using BNC con
nectors. 8-Pin connector for VCR/ 
VTR video loop In/Out and 
television reception. 

SANYO MONITORS AT LOW COM
PUMART PRICES/Sanyo's new line 
of CRT data display monitors are 
designed for the display of alpha
numeric or graphic data. 
9"SANYOB/W 

12" SANYO B/W 
12" SANYOW/ 

$169. 
$289, 

GREEN SCREEN 
13" SANYO COLOR 

$299, 
$495, 

WRITE FOR YOUR 
CHOICE OF FREE 
CATALOCiS WITH 
YOUR LETIERHEAD 
OR BUSINESS CARD. 
MICRO 
The most com
plete catalog 
of micro-com
puters, acces
sories and 
peripherals. 

DEC PDP/ 
LSl·n Systems 
configured and 
integrated with 
other manufac
turers compat
ibles. 

CALL 800 343-5504. in Massachusetts, (617) 491-2700. phones open 
from 8.30 a.m lo 7.00 p.m Mon-FrL 11.00 a.m to 4.00 p.m Sal. 
PO's, Accepted from Dun & Bradstreet rated companies-shipment 

NOVATION CAT ACOUSTIC 
MODEM Answer Originate. 
NEW! D-CATDirect Connect 
Modem from Novation. 

MATROX PRODUCTS/the 
complete line. 

DYSAN DISKETTES/The standard. 
Available in 51/• ", 8" soft or hard 
sectored, single or double density. 

MEMOREX DISKETTES/51/4'' disks 
with hub ring for Apple drives 

MOTOROLA 4116-2/200 nano sec
ond, plastic case. $3.50 ea. 

NEWI GILTRONIX RS 232 SWITCH/ 
You can connect three peripherals 
to one computer or three com
puters to one peripheral. Switches 
the eight most important RS 232 
signals. 

DEC LSl -11 / Compumart now 
olfers the entire product line. 
CALL FOR PRICES AND DEUVERY 

HP-41C CALCULATORS 
MEMORY MODULES for storing 
programs of up to 2000 lines of 
program memory. 
"EXTRA SMART" CARD READER. 
Records programs and data back 
onto blank magcards. 
THE PRINTER. Upper and lower 
case. High resolution plotting. 

APPUCATION MODULES 
NEW SUPER 41-CV SYSTEMS with 
Quad RAMS built-in. Maximum 
memory on-board leaves slots 
open for Application Pacs and 
peripherals. 
82104A CARD READER 
82143A +PRINTER 

RM EXPANSION ACCESSORIES FOR 
AIM-CALL SPECS AND PRICES 

APPLE m IS IN STOCK/ Apple m 
Information Analyst Package-
128K Appte Ill, Black and While 
Monitor 12". and information ana
lyst software. 

TOP SOFTWARE PACKAGES FROM 
COMPUMART 

VISICALC/FOR APPLE/FOR HP/ 
FOR COMMODORE/FOR ATARI 

SOFTWARE FROM APPLE/ Apple 
Plot (the perfect graphic comple
menl forVisicalc/DowJonesNews 
& Quotes/ Apple Fortrom/ Apple 
Writer/Pascal Language System/ 
Controller Business System 

PERSONAL SOFTWARE/ Visidex/ 
Visilrend/ Visiplol/ Visiterm 

MUSE/Super Text 

MOUNTAIN COMPUTER/ 
Expansion accessories for Apple/ 
Super Talker/The Music System/ 
ROM plus board with Keyboard 
filter/ROM Writer/Clock Calen
dar/ A to D and D to A Converter/ 
Clock for Apple/CPS Multifunction 
Board 

VIDEX/Video Term ( 80 col. x 24 
line. 7x9 Matrix plug in compati
ble board for Apple II) w/wo 
graphics EPROM/SSM Serial & 
Parallel. Apple lnterface/ABT's 
Numeric Key Plan/California 
Microcomputer Keyboard 

VIC 20 PERSONAL COMPUTER 
FROM COMMODORE 

contingent upon receipts of signed purchase order. 
SALE PRICES. Valid tor month ot magazine date only-all prices sub
ject to change without notice. Our Ann Arbor retail store is open 
11:00 a .m .to 7:00 p .m. Tues-Fri. 11:00 a.m. to S:OOp.m . on Saturdays. 
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I WE HAVE IT! $5699 
Atlas! a CPM based system lhallookslike it belongs in your office. 
The 820 can be ordered with 5V4" or 8" drive and a family of printers 
from NEC SPINWRITERS. tor letter quality, lo the many currently avail
able dot matrix printers. 

We recommend this system lo our professional/business customers. 

A GREAT PRICE FOR A LOT OF MACHINE. SPECS: SCREEN 24 LINES x 
80 CHARACTERS. DISK 5V4 DUAL OR 8" DUAL. KEYBOARD TYPEWRITER 
STYLE WITH 20 KEY PADS. PORTS INCLUDE SERIAL AND PARALLEL 
(l EACH). 

SPECIAL INTRODUCTORY SYSTEM PRICE SA VE $1000. 

820 SYSTEM I (51/4" DUAL) W/ 
SPINWRITER CPM AND WORD
STAR-$5699. 

820 SYSTEM II (8" DUAL) W/ 
SPINWRITER CPM AND WORD
STAR-$6699. 

CONSTELLATION/Up lo 64 com
puters connected lo a 5. 10 or 20 
megabyte winchester. 

MIRROR/Interface tor video 
backup system. 

OMNI NET/ Unlimited number of 
computers and peripherals con
nected by two wire twisted pair 
cable. Maximum of 4000 feet end 
to end. 

CALL US FOR PRICES ON YOUR SPECIFIC CONFIGURATION. 

'l' Rockwell International 
Authortsed Dealer 
Accept No Less 

Authorized Dealer 
Accept No Less 

If 11 ap1cz·mrnpubrr 
Autb.ortHd. Dealer 
Accept No Less 

commodore 
Authorized Dealer 
Accept No Less 

COMPUMART 

From THE LEADER ... 

65 Bent Street Dept 101 
PO Box 568, Cambridge, MA 02139 
TELEX: 921401 COMPUMART CAM 

800-343-5504 
IN MASS CALL 617-491-2700 
IF YOU PREFER. CALL OUR ANN ARBOR M iCHIGAN STORE: 
(313 ) 994-6344. 

We just might be the largest independent small systems dealer in the country. Here's why: 
COMPUMART has been serving the computer needs ol industry since 1971. 
We stock. for immediate shipment. only those products from the finest micro-computer 

manufacturers. 
And any product. except sollware. can be returned within 10 days tor a full refund-even 

ii you just change your mind. We also honor all man ulacturers' warran lies. Our expert 
technicians will service any product we sell . 

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 n,oo a.m to 4,00 p.m 

We have a stall of highly knowledgeable sales people waiting to hear from you. and 
to help. Because service is what we're all about. 



·Ciarcia's Circuit Cella·r · 

Analog Interfacing 
the Real World • ID 

Most Circuit Cellar articles present 
basic concepts of digital electronics in 
the form of novel construction proj
ects. Sometimes, however, I have to 
cover a significant subject without a 
disguise. 

One such subject area is analog-to
digital (AID) and digital-to-analog 
(DI A) conversion. It has been about 
three years since I last wrote an article 
discussing these essential processes. 
Judging from my mail, many new 
readers of BYTE are just now dis
covering that their computers can be 
connected to more than a printer and 
modem. With these readers in mind, I 
am presenting basic information on 
AID and DI A conversion in addition 
to the usual construction project. 

Meet the Real World 
Many applications for computer 

controls exist around the home, such 
as energy management, security, and 
environmental monitoring. All these 
applications require measurement in
puts and control outputs in quantities 

Copyright © 1982 by Steven A . Ciarcia. All 
rights reserved. 
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Steve Ciarcia 
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Glastonbury, CT 06033 

not easily expressed in the 0- and 
+ 5-volt (V) transistor-transistor 
logic (TTL) levels present in your 
computer. 

An energy-management system, 

for example, may need to monitor a 
temperature range of 0 to 100°C with 
a resolution of 0.1 °. The thermocou
ple sensing this temperature range 
might generate only 1 or 2 millivolts 

µP-Compatible 8-Bit· DAC 

D E'COOl'. D 
A D DR ESS 

AD668 SINGLE.SUPPLY "DACPORT .. 

Photo 1: Interfacing digital computer systems to their external analog environ
ment has been made easy by the development of integrated digital-to-analog con
verters, such as this AD558 component from Analog Devices, Inc., POB 280, 
Norwood, MA 02062, (617) 935-5565. 

Circle 22 on inquiry card. ~ 



I, I CP/M* 
A complete computer in the space of an 8 inch disk drive! ACI computers will run standard 
CP/M* software and work with any terminal or printer which has an RS-232 interface. Ask 
your computer dealer, or contact us for full information. Dealer/Distributor inquiries invited . 

... ~ :~. [ ~ Alspa Computer, Inc.] ·, 
300 HARVEY WEST BOULEVARD, SANTA CRUZ, CALIFORNIA, 95060 408-429-6000 



(m V) per degree. A proportional
drive pump motor in the same system 
might require a 2.40-V set-point con
trol input to produce the proper flow 
rate through the system. 

Systems such as these are in the 
"real world," the continuous, analog 
environment outside the binary 
logic-0 and logic-1 domain of digital 
computers. A computer system's in
teraction with the real world requires 
some scheme for translating analog 
measurements to and from quantized 
binary equivalents. 

In this article, therefore, we'll look 
at the design and construction of 
economical analog interfaces. I shall 
first outline the basics of digital-to
analog conversion and then go on to 
analog-to-digital conversion, describ
ing the design of a low-cost circuit for 
each. Finally, I'll describe the charac
teristics and use of some of the newer 
DI A- and AID-converter compo
nents on the market. 

Digital-to-Analog Conversion 
The digital-to-analog converter can 

be thought of as a digitally controlled 
programmable potentiometer that 
produces an analog output voltage. 
This output voltage V0 is the product 
of a digital signal D, a multiplier con
stant K (usually 1), and an analog ref
erence voltage VREFi related by the 
following equation: 

The binary value transmitted to the 

MSB 

LSB 

DI A converter by the computer is a 
binary fraction representing what 
portion of the full possible output 
voltage is to be emitted. The fraction 
is multiplied by a reference voltage, 
which can be either fixed or variable. 
DI A converters with variable refer
ence voltages are often referred to as 
"multiplying" DIA converters, al
though all DI A converters can be 
said to multiply. 

In finite binary fractions, the most 
significant bit (MSB) has a value of 1/2 

(that is, 2-• ), the next most significant 
bit is % (2-2

), and the least significant 
bit (LSB) is (1/2)" or 2-•, where n is the 
number of bits in the binary fraction. 
If all the bits in the fraction are 
added, the sum approaches l; the 
more bits in the fraction, the closer 
the sum is to 1. The difference be
tween 1 and the approach to 1 is the 
quantization error of the digital 
system. I'll discuss this later. 

Different implementations of DI A 
converters (and AID converters, too) 
use different formats for representing 
the binary digital quantities. One 
basic difference is the systems' capac
ities for representing negative binary 
numbers and negative voltages; some 
can and some can't. Analog-interface 
systems that can represent both are 
called bipolar converters; systems 
that can handle only positive voltages 
and quantities are called unipolar. 

Unipolar converters chiefly use 
straight binary and binary-coded
decimal (BCD) representations of 
digital quantities. Bipolar converters 

BINARY "l" •SWITCH CLOSED 
BINARY "o" •SWITCH OPEN 

Figure 1: A 4-bit weighted-resistor digital-to-analog converter. A 4-bit word is used to 
control four single-pole, single-throw solid-state switches. Each switch is in series with a 
resistor. The resistor values are related as powers of 2. The other sides of the switches 
are connected together at the summing point of an operational amplifier. Currents with 
magnitudes inversely proportional to the resistors are generated when the switches are 
closed. They are summed by the operational amplifier and converted to a correspond
ing voltage. 
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use a variety of representations, in
cluding offset binary, one's- and 
two's-complement formats, and Gray 
code. For brevity, I will limit this dis
cussion to converters using straight 
binary and offset binary represen
tations. 

Offset binary differs from straight 
binary only slightly. In offset binary, 
a number consisting of all zeros is 
said to represent the most negative 
possible quantity. The most obvious 
consequence of this convention is that 
the most significant bit acts as a sign 
bit, 0 for negative values and 1 for 
positive. For instance, in offset nota
tion the bit string 01000000 represents 
-64, while the bit string 11000000 
stands for + 64. 

The translation of digital values to 
proportional analog values is per
formed by either of two basic DI A
conversion circuits: the weighted
resistor circuit or the R-2R circuit. 
The weighted-resistor converter is by 
far the simpler and more straightfor
ward. This parallel decoder requires 
only one resistor per input bit. 

In the weighted-resistor DI A con
verter, solid-state switches are driven 
directly from the signals that repre
sent the digital number D. Individual 
currents with voltage magnitudes re
lated by powers of 2 (magnitudes of 
V2, 1/4, 1/s, ... , 2-•) are generated and 
summed by connecting a network of 
resistors with values of R, 2R, 4R, ... , 
2"R between the reference voltage 
- V REF and the summing point of an 
operational amplifier (op amp) by 
means of the set of electronic 
switches. After being summed, the 
various currents are converted to a 
voltage by the op amp, as shown in 
figure 1. 

While this may appear to be a sim
ple answer to an otherwise complex 
problem, this method has some sig
nificant drawbacks. The accuracy of 
this type of converter is a function of 
the combined accuracies of the 
resistors, switches (all switches have 
some resistance), and the output 
amplifier. In DI A-conversion sys
tems of greater than 10 bits resolu
tion, the values of the . resistors be
come extremely large, and the resul
tant current flow is reduced to such a 
low value as to be lost in circuit noise. 

Circle 408 on inquiry card --+ 
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Figure 2: A 4-bit R-2R-type resistor-ladder digital-to-analog converter. This type of 
DI A converter makes use of a resistor-ladder network constructed with resistors of 
value R and 2R. The topology of this network is such that the current flowing into any 
branch of a three-branch node will divide itself equally through the two remaining 
branches. Because of this, the current will divide itself in half as it passes through each 
node on its way to the end of the ladder. The four switches are again related as powers 
of 2. The position of each switch with respect to its distance from the end of the ladder 
determines its binary significance. 
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Figure 3: A circuit employing the Motorola MC1408-8 , a typical 8-bit current-output 
monolithic multiplying DI A converter. This integrated circuit contains an R-2R net
work like the one in figure 2, plus additional current-switching logic. 
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For example, in an 8-bit DI A con
verter with R (the value of the resistor 
for the most significant bit) set to 10 k 
ohms, the value of the resistor for the 
least significant bit turns out to be 
1.28 megohms. With a reference volt
age of 10.00 V, only 7.8 micro
amperes would flow into the opera
tional amplifier. This current is signif
icantly below the response threshold 
of most low-cost op amps and would 
not be detected. Lowering the value 
of R to 100 ohms creates the opposite 
problem. At a reference voltage of 
10.00 V, the input current to the 
amplifier would be 100 milliamperes 
(mA), more than most op amps can 
handle. 

A reasonable alternative to the 
weighted-resistor DI A converter is 
the R-2R DI A converter, often re
ferred to as a resistor-ladder con
verter. The R-2R DI A converter is 
the more widely used type even 
though it uses more components than 
the weighted-resistor type. A simple 
R-2R design is shown in the schematic 
diagram of figure 2 on page 76, in
cluding the reference voltage, a set of 
binary switches, and an output 
amplifier. The basis of this converter 
is a ladder network constructed with 
resistors of two values, R and 2R. 

In each bit position of the network, 
one resistor (2R) is in series with the 
bit switch, and the other (R) is in the 
summing line, so that the combina
tion forms a pi network. This sug
gests that the impedances of the three · 
branches of any node are equal, and 
that a current J, flowing into a node 
through one branch, flows out as I 12 
through the other two branches. In 
other words, the current produced in 
the network by closing a bit switch is 
cut by half as it passes through each 
node on the way to the end of the lad
der. Simply stated, the position of a 
switch with respect to the point where 
the current is measured determines 
the binary significance of the par
ticular switch closure. 

The R-2R DI A converter is easy to 
manufacture because only two 
resistor values are needed. The com
ponent stock 'could be reduced to one 
resistor value if two are used in series 
for each bit. Keeping matched resistor 
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values that have the same tempera
ture coefficients contributes to a very 
stable design. Certain trade-offs are 
required between ladder resistance 
values and current flow to balance ac
curacy and noise. 

One form of the R-2R ladder circuit 
is found in the multiplying digital-to
analog converter. Multiplying DI A 
converters, which utilize external 
variable analog reference voltages, 
produce outputs that are directly pro
portional to the product of the digital 
input multiplied by this reference. 
Functionally, these converters are 
available as current- or voltage
output types. The current-output 
devices are faster and less complex 
because they do not include addi
tional output-amplifier stages. There
fore, they cost less than voltage 
types. 

Probably the most economical 
current-output 8-bit multiplying DI A 
converter is the Motorola MC1408-8, 
shown in figure 3. It is duplicated by 
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a number of companies under similar 
names. (For instance, Analog 
Devices, Inc., calls its version the 
AD1408.) This monolithic integrated 
circuit contains an R-2R ladder net
work and current-switching logic. 
Each binary bit controls a switch that 
regulates the current flowing through 
the ladder. If an 8-bit digital input of 
binary 11000000 (decimal 192) and a 
2-mA reference current (derived from 
VREF) are applied to the control lines 
of the converter, the output current 
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Figure 5: Schematic diagram of the final 8-bit MC1408-8-based 
multiplying digital-to-analog converter with span and offset ad
justments. 

4 7 

would be equal to 192/256 X 2 mA 
or 1.50 mA. 

Note that when binary 11111111 
(decimal 255) is applied, there is 
always a remainder current equal to 
the least significant bit. This current 
is shunted to ground, and the max
imum output current differs from the 
reference-amplifier current by a fac
tor of 255/256. It comes out to be 
1.992 mA for a 2.0-mA reference cur
rent. The relative accuracy of the 
MC1408-8 version is ± 1/2 of the least 

DIGITAL INPUT DATA 

LSB MSS 

OBO OBI OB2 OB3 OB4 OBS OB6 OB7 

8-BIT VOLTAG E SW ITCHING 
O/A CONVERTER 

significant bit, or 0.19 percent of full 
scale (see figure 4). This is more than 
adequate for most personal computer 
analog-control applications. 

The final such circuit (see figure 5 
on page 80) is an 8-bit multiplying 
DI A converter that uses the 
MC1408-8. As previously outlined, 
"multiplying" means that it uses an 
external variable reference voltage. In 
this case, a 6.8-V zener-diode
regulated voltage is passed through a 
resistor that sets the current flowing 

r-----:::_--i Vo UT SENSE 

,__ __ .,__,.,.~-;___] Vo UT SELECT 

Figure 6: Functional block diagram of the Analog Devices AD558 digital-to-analog converter. 
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into pin 14 to approximately 2 mA. 
An additional resistor of value RI 

(also in this current leg) allows the 
current to be varied by a small per
centage and provides the ability to 
adjust the full-scale range of the con
verter. The output of the converter is 
a current equivalent to the product of 
the reference current and the binary 
data on the control lines. The current 
is converted to a voltage through IC2. 

+s - 1sv* 

11 

Vee 
WRITE 9 

When used in the offset-binary mode, 
the converter output is zero-offset 
through the use of the offset-adjust
ment potentiometer R2 . 

In offset binary, a value of hexa
decimal 00 produces an output of 
- 5 V from the converter. Hexa
decimal FF produces an output of 
+ 5 V. In offset binary, if the most 
significant bit is 0, the output is 
negative; if the most significant bit is 
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Figure 7: Schematic diagram outlining typical connection of the AD558. 
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1, the output is positive. Since the 
converter has a range of 10 V and is 
an 8-bit device, the resolution of the 
converter is 1/256 of 10 V, or ap
proximately 40 m V. This means that 
the smallest output increments will be 
in 40-m V steps. Changing this to finer 
increments requires that the range be 
shorter, such as +2.56 V to 
- 2.56 V. By adjusting the span and 
zeroing potentiometers, any reason
able range may be chosen. The 
resolution, however, will always be 
equal to the least significant bit or 
1/256 of the range. With the 1408, the 
accuracy will be ± 1/ 2 of the least 
significant bit. 

Using this circuit is simply a matter 
of connecting the input lines of ICI to 
a convenient latched parallel-output 
port. Any 8-bit value sent to that port 
will be converted to a voltage propor
tioned to that output. 

While we don't have to contend 
with wiring up the actual ladder net
work to construct the DI A converter 
in figure 5, a parallel port and many 
discrete components are still re
quired. Fortunately, analog 110 (in
put/ output) technology has devel
oped quickly in recent years, and 
sophisticated integrated circuits have 
become available, such as the Analog 
Devices AD558. 

This 8-bit DI A converter can re
place all the components previously 
discussed, including the parallel port, 
with a single chip. The AD558, 
shown in the block diagram of figure 
6, contains an 8-bit latch, R-2R ladder 
network, reference voltage source, 
and output amplifier. The AD558 can 
run on a + 5- to + 15-V power supply 
and can be jumper-selected for 0- to 
2 .56-V or 0- to -10-V ranges. Using 
a separate operational amplifier, an 
offset converter can be configured or 
the ranges modified. 

The AD558 can be used as a trans
parent DI A converter similar to the 
1408 by holding the chip-enable and 
chip-select lines constantly low. 
However, it was primarily designed 
to be bus operated and appear as a 
"write-only" location in memory or 
1/0 address space. Typical connec
tions consist of a decoded address 
strobe, a write-enable signal, and the 
8-bit data bus (illustrated in figure 7). 
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(Many readers have written to me 
requesting circuits that facilitate con
necting an analog x,y-coordinate 
chart recorder to a computer. Two 
AD558s addressed separately are all 
that is required.) 

Analog-to-Digital Converters 
In this sort of presentation, it is 

always a good idea to discuss digital
to-analog converters first. They are 
not complex and have only two basic 
methods of conversion worth discuss
ing. Also, by introducing them first, I 
hope that you will become aware of 
the process of binary conversion and 
appreciate the concepts of resolution 
and accuracy. Practically speaking, 
however, if you're going to use your 
computer in a data-acquisition mode, 
say reading and recording tempera
tures, you need an analog-to-digital 
(AID) converter. 

An AID converter converts analog 
voltages into a digital representation 
compatible with the computer's input 
needs. Akin to the 8-bit DI A con
verter, an AID converter is subject to 
the same conversion rules. If you are 
trying to read a 10-V signal with an 
8-bit converter, the resolution will be 
11256 of 10 V (approximately 
40 mV), and the accuracy will be 
± 1/z the least significant bit. 
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For greater resolution, more output 
bits are necessary. The number of bits 
does not set the input voltage range of 
a converter; it only determines with 
what precision the output value is 
represented. An 8-bit converter 
(either AID or DI A) can be set up 
just as easily to cover a range of 0 to 
-1 V as it can be to cover 0 to 
+1000 V. Often the same circuitry is 
used with only a final amplification 
stage or resistor-divider network 
changed. Note that an 8-bit converter 
with a range of 1000 V has a resolu
tion of only 4 V, and it would be 
useless to measure 0- to 10-V signals. 
The problem can be reconciled in a 
number of ways. The easiest solution 
is to use a converter with more bits. A 
16-bit converter, which has 65,536 
steps instead of 256, would cover the 
same 1000-V range in 15-m V in-

~ D SUCCESSIVE 

~l----~~C-K-,.--~-~-~-~-~T-~-1~-A_T_l_O_N _ __. 

SER I AL 
OUTPUT 

START 
CONVERSION C>---~ 

crements. Figure 11: Block diagram of a typical 8-bit successive-approximation AID-conversion 
For personal computing, a reason- system. 
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The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems. With the power and expandability of distributed process
ing • With the economy of shared peripherals• With the flexibility of shared 
and publ ic files • And all of this with full CP /M* and S -100 compatibility. 

Multiprocessing Software Multiprocessing Hardware 

Our Distributed Processing Oper
ating System, dpc/ os©, resides in 
the Service Processor, establishing a 
CP /M 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 own unique 
architecture. One DPC is dedicated 
to each user provid ing exclusive use 
of the on board Z-80, 64K ram and 
serial I /0. Access to the shared 
resources is provided by an ex
panded DPC used as a Service 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPCs _ into the standard 
S -100 bus - up to a total of sixteen 
user processors in a single chassis ! 

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

DISCOVERY has been proven in installations throughout the World. 
If you need the Power of Multiprocessing .. it's time you discovered us I 

The ACE DISCOVERY MULTIPROCESSOR dedi
cates a complete 64K Z-80 Distributed Processing single 
board Computer. the dpc-180'" to each user. An ex
panded DPC coordinates all of the system act ivities. 

Multiuser mainframes with l 92K ram start at 
under $6000. The 64K dpc-180'" is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request 

Dealer and OEM inquiries are invited. 

Action Computer Enterprise. Inc. 
The Multiprocessing Company 

55 West Del Mar Boulevard. Pasadena, California 91105 USA• Cable ACEPAS Pasadena • (213) 793-2440 



able price/performance ratio is often 
more important than wide-range 
capability. Analog-to-digital conver
sion is considerably more expensive 
than digital-to-analog conversion, 
and price is directly related to resolu
tion and accuracy. 

The AID converter that scans 
thermistor probes and controls the 
ambient temperature in a large super
market cannot encode video informa
tion from an optical scanner. AID 
converters, much more than D/ A 
converters, are specifically tailored to 
an application. Speed, accuracy, and 
resolution are variables in any con
verter design, but the blending of 
these choices can greatly affect the 
cost in AID conversion. 

Most confusing is the variety of 
AID-converter designs. They range 
from very slow, inexpensive tech
niques to ultrafast, expensive ones. 
Ultimately, you get what you pay 
for. In the limited space available, I 
shall present the more practical ap
proaches. For further information on 
other techniques, I recommend the 
sources listed at the end of the article. 

Binary-Counter AID Converter 
If you plan to build an analog-to

digital converter, the binary-counter 
design is the type to consider because 
it uses relatively few components and 
is easy to build. 

Figure 8 on page 84 shows the basic 
block diagram for the binary-ramp
counter converter. A DI A converter 
is used to reconvert the digital output 
of a binary counter back to analog 
form for comparison against the 
analog input. If at any instant during 
the count the two signals are found to 
be equal, whatever binary value is 
currently set on the DI A input is 
deemed to be our AID output. 

The simplest way to operate the 
system is to start the counter initially 
at a zero count and allow it to count 
until the D/ A reading equals or ex
ceeds the analog input. The only con
sideration to keep in mind when 
designing this type of circuit is that 
the clock frequency sent to the DI A 
converter cannot be faster than the 
combined response of the comparator 
and DI A converter. If it takes 100 
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Photo 2: Prototype of the analog
to-digital converter system of 
figure 13, which uses the Analog 
Oel.lices AD7581 integrated 
analog-to-digital converter. 

microseconds (µs) for these com
ponents to settle out, the maximum 
counter-incrementing rate should be 
10 kilohertz. For an 8-bit converter 
(counting from 0 to 256 each sample 
period), the maximum sample rate is 
10,000/256, or about 39 samples a 
second. In practice, however, 5 µs is a 
more reasonable settling time, with 
about 750 samples per second. 

Figure 9 on page 86 shows the 
schematic diagram of a binary-ramp 
converter. The counter output is con
nected to the MC1408-8 to provide a 
direct-feedback analog comparison of 
the value set on the counter. 

Initially, IC4 and IC5 are cleared, 
and the DI A-converter output should 
be at whatever the minimum input 
voltage will be. For a 0- to 5.12-V 
converter, this would be 0 V; for a 
-2.56- to +2.56-V unit, it would be 
-2 .56. If the output of ICl is less 
than Vm , the clock pulses are allowed 
to reach the counter. As each pulse 
increments the counter, the output of 
the D/ A converter keeps rising until 
it eventually equals or just exceeds 
Vm on the comparator. When this 
happens, additional clock pulses are 
inhibited. At the end of the sample 
period, the count values on IC4 and 
IC5 are stored in a separate register. 

For the computer to read this data, 
it is merely necessary to connect this 

register to an input port and read it 
directly. 

The circuit of figure 9 can stand 
alone. It does not require a computer 
for operation. The AID converter up
dates itself at a preselected sample 
rate and loads this value into an 8-bit 
latch. All functions of the conversion 
are performed in hardware. 

If you are willing to substitute the 
computer for a few of the hardware 
blocks in figure 9, much of the hard
ware can be reduced. For example, 
parameters for an AD558 DI A con
verter can be loaded directly from a 
program and its output compared to 
the unknown input voltage. 

If the comparison is negative when 
read through an input port, the 
AD558 is incremented and the com
parison repeated. At some point the 
comparison has a true result, and that 
value is the desired digital result. 
Shown in figure 10 on page 88, the 
entire circuit requires only two chips. 

Successive Approximation 
A simple binary-ramp counter 

should suffice for noncritical data ac
quisition. However, such devices are 
slow. Each sample can take as many 
as 256 iterations of the program. This 
is especially critical in a software
driven converter where each iteration 
may take 20 or 30 µs for execution of 
all the instructions. For faster sam
pling rates, a technique called suc
cessive approximation is used. 

Figure 11 is a block diagram of a 
typical successive-approximation 
AID converter. Like the binary-ramp 
converter just discussed, this con
verter also uses a DI A converter in 
the feedback loop, but the binary 
counters are replaced with a special 
successive-approximation register 
(SAR). 

Initially, the outputs of the 
successive-approximation register 
and the mutually connected DI A 
converter are at a zero level. After a 
start-conversion pulse is received, the 
SAR enables its bits one at a time 
starting with the most significant bit. 
As each bit is enabled, the com
parator gives an output signifying 
that the input signal is greater or less 
in amplitude than the output of the 



Eyring Research Institute, Inc., 
authors of Tl's POWER BASlc@l 
and UNIVERSITY BASlc@l, is 
pleased to release development 
software for use on the TM 990 
microcomputer modules. PDOS/ 
EXPREs@l is a powerful multi-user, 
multi-tasking operating system 
designed for development, scien
tific and industrial applications. 

The PDOS/EXPREs@l system in
cludes: 

• 8k byte PDOS multi-tasking 
operating system 

• Advanced EXPRESS BASIC 
I anguage interpreter 

• Stand alone run module sup
port 

PDOS supports up to 16 con
current user tasks with prioritized 
round robin clock swapping. Up 
to 32 contiguous or non
contiguous files can be simultane
ously open in sequential, random, 
shared and read only access 
modes. Large or small floppy 
disks, bubble memory, hard disks 

"After having worked with 
PDOS and EXPRES for the past 
three months I have found them to 
be a powerful and versatile com
bination. The true multi-user, 
multi-tasking capability has made 
it a pleasure to use in our labora 
tory environment where programs 
are being used simultaneously for 
controlling laboratory apparatus 
taking and reducing data . .. We 
are enthused by the product . .. " 

Tom Ochs 
Assistant Research Professor 
Desert Research Institute 

and extended memory capabilities 
of up to 256k bytes are handled by 
the operating system. Named files 
on 256 directory levels are easily 
accessible from EXPRES BASIC and 
assembly language programs. 
Disk files are time stamped with 
date of creation and last update. 
1/0 drivers are a simple extension 
to the PDOS file structure. 

The EXPRES BASIC interpreter 
uses advanced interpreting 
techniques which approach 
execution speeds of common 
threaded code compilers while 
maintaining the highly advantage-

ous interactive approach to pro
gram development. Other fea
tures include: 

• Multi-line recursive functions 
with local variables 

• Variable names of unlimited 
length 

• Reverse Polish pseudo-source 
token storage 

PDOS/EXPREs<® is available for 
either an EPROM based system or 
a RAM based system. A handsome 
250 page Operator Reference 
Manual walks you through the 
features and use. All for an attrac
tive price of $1500.00*. 

Order your PDOS/EXPRESl.!Ml 
software from your nearest au
thorized Texas Instruments dis
tributor or contact Eyri ng Research 
Institute, Inc. for further informa
tion and a free color brochure. 
Write or call Eyring Research In
stitute, Inc., Software Marketing 
Dept., 1455 West 820 North, 
Provo, Utah 84601, phone (801) 
375-2434. 

© Eyring Research Institute, Inc. •u.s. price, subject to 
change without notice 
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Figure 12: Functional block diagram of the Analog Devices AD7581 A I D converter. 

DI A converter. If the DI A output is 
greater than the input signal, a 0 is set 
as the value of the corresponding out
put bit. If the DI A output is less than 
the input signal, the circuit sets the 
corresponding bit to a 1 . The register 
successively moves to the next bit (re
taining the settings on the previously 
tested bits) and performs the same 
test. After all the bits have been 
tested, the conversion cycle is com
plete. In contrast to the 256 clock 
pulses of the binary-counter method, 
the entire conversion period of the 
successive-approximation AID con
verter takes only eight cycles. (It is 
possible to use the circuit of figure 10 
as an SAR converter simply by hav
ing the program perform a successive
approximation comparison rather 
than a strict binary addition.) 

8-Channel 8-Bit Converter 
The majority of commercial 

monolithic AID converters presently 
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available use SAR-conversion tech
niques. Advances in integration pro
cesses have arrived at the point 
where almost an entire data
acquisition system can be built on a 
single chip. This is the case with the 
Analog Devices AD7581 8-bit 
8-channel data-acquisition system. A 
block diagram is shown in figure 12. 

The AD7581 connects directly to 
the microcomputer bus through 
three-state bus drivers and appears to 
the computer as eight sequential 
memory or input-port locations. This 
single 5-V CMOS (complementary 
metal-oxide semiconductor) chip con
tains an 8-channel successive
approximation AID converter and an 
on-chip 8- by 8-bit dual-port 
memory. 

In functioning, the AD7581 scans 
the eight inputs and loads the values 
in an 8-byte register. When the com
puter reads data from these address 
locations, it reads .the value stored 

during the converter's most recent 
scan. Each conversion requires 80 µs 
(at a 1-megahertz clock rate) and 640 
µs for a complete channel scan. Tht: 
normal conversion range is 0 to + 10 
V on each input. 

Figure 13 is the schematic diagram 
of a typical AD7581 interface . !Cl 
and IC2 are an AD581 voltage
reference chip and MC1458 op amp. 
IC2 inverts the output of !Cl to pro
duce a -10.00-V reference input for 
the AD7581. The other half of IC2 is 
used as an offset-adjustment input for 
the AD7581. 

Two control lines, ALE (address 
latch enable) and CS (chip select), 
facilitate computer synchronization. 
Normally, the ALE line can be tied 
high on computers that send the ad
dress out on the address-bus lines AO 
through A7 during memory and 110 
transfers. Reading the proper input 
channel requires only logical-

Text continued on page 98 
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Powerful Lab Graphics 

For Your Apple II+® Computer 
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SCIENTIFIC PLOTTER 48K APPLE II +, $25 
Draws professional-looking graphs of your data. EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You choose data format, length and 
position of axes, 20 symbols, error bars, labels anywhere in 4 orientations, etc. 
Includes S DEMOS on disk with 30-PAGE MANUAL. 
CURVE FITTER 48K APPLE II +,$35 
Selects the best cuive to fit your data . SCALE, TRANSFORM, AVERAGE, 
SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE 
UNKNOWNS from fitted curve. Includes S DEMOS on disk with 33-PAGE 
MANUAL. 
VIDICHART™ 48K APPLE II+, $75 
NEW tools for lab data management. FAST plots of 4 data sets with SCROLL
ING in 4 directions, ZOOM scaling on X and Y axes, 2 types of graphic CUR
SORS and on-screen STATUS REPORT. PLOTS AID INPUT while sampling. 
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE, 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Idea/for spec· 
Ira, chromatograms. rate curves, etc. Includes SAMPLE DATA on disk with 
28-PAGE MANUAL. 
SPECIAL! All 3 programs on one disk, only $120. Since each program uses the 
same data format on disk, data may be shared. 
BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information, ask for FREE brochure or send $5 for any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on all 
orders. For fastest service, call in your VISA or Master Card order. 

·m· •w• INTERACTIVE MICROWARE, INC. 
P.O. Box 771, Dept. B State College, PA 16801 
CALL (814) 238·8294 for IMMEDIATE ACTION 

® Trademark of Apple Computer. Inc. 
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No business is too smallfors 

Our new HORIZON computer lets 
you make beautiful music. 

HORIZON® is our multi-user system that 
supports up to five simultaneous users 
at a cost per user that is the best 
in the industry. 

With it, you can use up to 
five terminals performing 
word processing, accounting 
activities and information man
agement- in perfect harmony. 

Two packaged systems are avail-

business around the world.) 
To find out how you can orchestrate your 

own kind of beautiful music, clip and 
mail this coupon, or call TOLL FREE 
, 800-447-4708. (Illinois 800-322-4400, 

Alaska/ Hawaii 800-447-0890.) 
North Star Computers, Inc. 

14440 Catalina St., San Leandro, 
CA 94577 USA (415) 357-8500 

TWX/ Telex (910) 366-7001 
able-the TSS/ 5, a 5Mb version and the - -y;,I'dlike~-;;r;-wo-;:~tio~~N.;rt"h&;'s-------1 
TSS/ 18, an 18Mb version. Solo HORIZONs multi-user system performance. : 

can expand to duets, trios, quartets or •••• NAME 1 
quintets with North Star's TSS/A Application System or : _c_oM_PA_N_Y _ ___ ____________ : 
North Star's TSS/ C Multi-user CP/M~ : ADDRESS I 

When you purchase the HORIZON multi-user 
1 =c=IT=Y================================== : system, you receive worldwide service , support and the 1 ZIP 1 
I STATE I 

most widely used small business computer in the world. 
(There are some 30,000 HORIZONs conducting l PHONE -- - -- -------~~J 
The North Star logo and HORIZON are tradema rks or 
registered trademarks of Nort h Sra r Computers. Inc. 

©1981. North Star Computers. lnc. 
- - - - ---------------------------------
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Text continued from page 92: 

ANDing the read-enable line and a 
chip-select signal. 

In Conclusion 
Anyone who has ever built an 

analog l/O interface for a computer 
will immediately recognize the sig
nificance of these two products from 
Analog Devices. For the first time, 
analog-interfacing components are 
being correctly referred to as data
acquisition systems, rightly so 
because virtually everything is pro
vided. 

Another important consequence of 
such cost-effective components is 
their eventual integration into many 
more computer-based systems. Some 
day, even games and pocket calcula
tors will be able to make an instant 
inventory of their "real-world" en
vironment and react accordingly. 

Next Month: 
Build a computerized weather 

monitor.• 
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MIKBUG and the TRS-80 
Part 2: A File Transfer and Debugging Package 

Robert Labenski 
145 Steele Rd. 

West Hartford, CT 06119 

Last month in part 1, I presented a 
6800 editor I cross-assembler that 
allows a TRS-80 Model I to produce 
object code for a MIKBUG system. In 
this concluding part, I'll present a file
transfer and debugging package 
called the MOM6800. It can make 
your TRS-80 act like an enhanced 
MIKBUG terminal with disk storage 
of your 6800 object-code files. (Your 

TRS-80 must be equipped with a disk 
drive and an RS-232C interface. Your 
6800 system should be equivalent to 
the Motorola MEK 6800 Dl with the 
MIKBUG monitor.) 

Features of the MOM6800 
The 6800 MIKBUG and TRS-80 are 

linked via their RS-232C interfaces. 
MIKBUG thinks the TRS-80 is an l/O 

Command Description 

, L 

Dxxxx 

Gxxxx 

s 

B 

H 

Load an assembled program into the 6800 system. Unless you've already 
used. this command in this session, you will be prompted for the name of the 
TRS·80 disk file containing the object code . You can only load programs 
created by the cross-assembler presented last month. The program will be 
loaded and transferred automatically to the 6800 system. Each byte will be 
echoed in hexadecimal on the TRS-80 screen. 

Display 16 bytes of 6800 memory starting at hexadecimal xxxx. 

Start execution at hexadecimal xxxx. (Using ordinary MIKBUG commands, 
th is would be equivalent to loading xxxx into hexadecimal addresses 
A048-A049 and executing a G (go).) 

List the source code currently in TRS-80 memory. The format will be that of 
my cross-assembler. To pause the scrolling display, press SHIFT @. To con
tinue, press ENTER. 

Set or reset a breakpoint. Up to ten are available, numbered 0-9. When you 
set a breakpoint, the monitor will enter an SWI into the address you specify 
and save the previous contents of that address. When the breakpoint is taken 
during execution, MIKBUG will stop and display the register contents. The PC 
(program counter) will point to the breakpoint address. To continue after a 
breakpoint, reset the breakpoint and use the G command. 

Display a "help" menu. 

Table 1: A summary of commands available in the MOM6800 monitor program. 
Notice the additions to the ordinary MI KBUG commands. In addition to these, you 
can use any of the standard MIKBUG commands: Mxxxx, G, R, P, and L 
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(input/output) terminal, which 
means that the TRS-80 can com
municate only via standard MIKBUG 
commands. However, the MOM6800 
program interprets your input, allow
ing you to use MIKBUG commands 
plus some extras, including file 
transfer, display of 16 bytes of 
memory (Dxxxx), and execution at a 
specified address (Gxxxx). 

When you're running the 
MOM6800 program, you'll see the 
"*" prompt (a la MIKBUG). When
ever this is displayed, you can enter a 
normal MIKBUG command. To use 
one of my added commands, press 
the "@" key. This produces a new 
prompt, CMD = >, that indicates 
that you may enter any of the com
mands given in table 1. 

Some of these enhanced commands 
may take a while for completion, 
since they require a fair amount of 
communication between computers. 

How to Use the MOM6800 
There are two parts to the 

MOM6800 package: an initialization 
program, written in Z80 assembler 
code, and an enhanced monitor pro
gram, written in BASIC. The ini
tialization program is given in listing 
1; the monitor program in listing 2. 

Using a Z80 editor/assembler, 
Text continued on page 107 



We give you one thing other 
car rental companies don't. 

Everything. · · · 
Guaranteed P.ricing. 
There are no surprises 
at Hertz. Just ask us 
and we'll tell you 
in writing what 
your final rental > 

charges are 
before you go.* • 

SP.ecial deals on 
vacation wheels. 

Whether you're 
going to Florida) 
California or any

where in the world, 
Hertz has special 

deals to make your vacation dollars go farther. 

No charg~ 
for rnilea~. 

At Hertz, 
we give you free, unlimited mileage-any 
car, anywhere, 
round-trip or 
one-way.* 

Fast take-offs from aiffiorts. When you reserve your 
Hertz car, ask for our # 1 Express Service'" and you 

REG US PA.I OF£ CIHERTZ SYSTEM INC 1001 

can go right from your plane to your car with
out stopping at the rental counter. 

(Available at most 
major airports.) 

More helP. to helQ. 
Hertz has more friendly 
people ready to help you 

than anyone. So call 1-800-
654-3131 for reservations 
and we'll take it from there. 

® 

The world's largest fleet. With 
a fleet of cars big enough to 

stretch from Detroit to New 
York, chances are we've 

got the car you want
when you want it. 

*Guaranteed Pricing 
available a r all Hertz 
corporate and participating 
licensee locations in the U.S . 
Refueling charges and stare and local 
raxes are nor included. On some one-way 
there may be a drop-off charge. 

#l t2r.~~~rx2v.e. 



Circle 272 on inquiry card. 

Buy with Confidence 
from the best 

COMPUTERS: 
Altos 
Apple 
Atari 
Commodore 
Hewlett-Packard 
B.M.C. 
I ntertec/Superbrain 
ti.E .C. 
Northstar 
Onyx 
Point Four 
Sharp 
Telev ideo 

xerox 
Zenllh 

VIDEO TERMINALS 
& MONITORS: 

~~~;k ~lb 
Ampex \~~ 

~p~I~ '-'4&1'. l"~v 
Hazelline ~ 
1.8.M. 
Lear -Siegler 
N.E.C. 

THERMAL 
Apple 
Trendcom 

DOT MATRIX 

~~~~-·~·• Microl inelOktdata 
M.P.I. 
Novell 
Texas Instruments 

80 COLUMN 
VIDEO CARDS 
Double V1s ion 
Smart-Term 
Videx 

LOWER CASE 
ADAPTERS 
Dan Paymar 

INTERFACE CARDS 
Apple 
California Computer 
Mountain Compuler 
Microsoft 

Fortran 
Pascal 
Vanguard AP/ L 

OTHER PRODUCTS 
Bar Code Readers 
Card Readers 
Game Controls 
Graphics Tablet 
Music System 
Numeric Keypads 
Programming Aids 
Type-and-Talk 
Video Digitizers 
Voice Entry .• 

'rtn·1ca' \ct 
S.S.M. Products 
Thunderclock 

LANGUAGES 

, non·\6",c,oll'\>"90 . 

\'1e b~~ C'1oo~~ef'·". S ~~; 
•·r\O'l'J \Of \_C\~ ec\Of ~ S'4 .9S · 

eoo¥.. ~e\e. Q1f te of'\'I 

MONITORS 
BMC & NEC Green Screen 
NOW IN STOCK 

EDUCATORS 
We have the CORVUS 
syslems to hook up several 
Apple compulers at oncei 

coll'I' so""'a 
P.??\e 

NEW 
MX 100 & 

e
~ 'MXBOF/T 

Trie new 136 
column Epson 

pnnler with graphics and the 
Fric!lon / tractor MX 80 are in 
stock. WE HAVE THE GRAPHIC 
PACKAGE FOR MX 80 coll. 

SILENTYPE PRINTER 
ONLY $284.00 

V1s1calc 33 . S1591Re9 $199 
BPI GL/ IN V/ AR/ e1C . '. 2991Reg 399 PLOTTERS 
Ta• Preparer by Howardsofl 79/Reg 99 Bausch&LombploUers 
Real Es1a1e Ana1yzer.Howardso'1 125/ Reg 150 tor your compuler by 
Creative Financing, Howardsof\ 125/Reg 150 Houston 1ns1rumet11s 
ASCII fa.press II by sos . ss, Reg 65 CALL' 
z . TERM !CPM ) (16 Seeton . 85rReg 100 
TRS 80 & ATARI SOFTWARE TOO 

V1s1 t our retail slore 
Ne! Prolil Compulers 
521 W. Chapman Ave 
Anaheim. Cal 92802 
714 750-7318 

Ma l l orders ONLY: 
NET PROFIT COMPUTERS 
2908 Oregon Cou11. Bid G 1 
Torrance . Ca 90503 ~ 
1(800)421-1520 -
1n Cal 213 320-4772 = 
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Listing 1: The ZBO program to initialize the RS-232C interface and set up input/output 
linkages from the TRS-80 to the MIKBUG system. Some of the code is from my Dasher 
printer driver; hence, the Dasher references. 

>- c 
~o u Q) a:;: 
E <ll Q) "O 
Q) (.) ·-o 
~.3 (So 

4'.:.12:~~ 

4t!26 .'i~~E 
4g49 
4049 IWFE 
40B1 
40f:1 H!Jff 
FEBO 
FE.SO D3f B 
.c:ES2 OBE9 
FES4 Ei.FS 
FE.S6 F604 
FESS D3EH 
FESH DBE9 
F=8C Et70f 
FE8E 21!17FE 
FE.91 0600 
FE93 4F 
FE94 09 
Ff::o5 ?E 
FE:•.:: 03E9 

FE5'S 2HJ6d0 
FE9B 22FSFE 
FE9E 21C1FE 
"Eli 1 221640 
FEil4 (32040 
FE1i7 22 
FE!i8 44 
FEH:• 55 
FE1,,, 6'5 
FE1iB 7'7' 
FEiiC 1~H 
ffilD cc: 
FEiiE ff 

FEllF E'5 
FEBO C5 
FEB! 79 
FEB2 FEOD 
FEB4 28tl8 
FEB6 FEOil 
FESS 2804 
FEB!< FE20 
FEBC 3:305~ 

FEBE DBE1i 
FECO CB77 
Fff2 28FH 

FEC4 79 
Fff 5 03EB 
Fff7 CJ 
FffS El 
Fff9 C9 

FEC!i 32F6FE 
FECD DBE,q 
FECF CB7F 
FEDl 26'22 
FED3 DBEB 
FED5 E67F 
FED7 F EOD 
FED9 2804 
FEDB FE20 
FEDD 3816 

FEDF E5 
FffO 2H38FF 
Fff3 77 
Fff 4 31UJ'.1FF 
Fff7 FE40 
FEE:, CilF4FE 
FE ff 23 
FEED 2238FF 
FEFO 3C 
FEF1 32J1~FF 
FEF4 El 

E 
Q) Q) 

E .o ~ Q) ID E 
- ::J 

~ "O 

~z 
::J 0 

(/) ~o 

00020 6800 NIKBUG' TRSSO OR!UER FROGRH!-1 
00030 ·' lJRITTEN B\' ROBERT L4BENSK ! 
00040 i 
00050 ·' 6800 DRIVER PROGRilN 
00060 ; LPRINT FOR OUTPUT 
~JOO?O _;INPUT OE.=-USRO•.' ~';HFEF.4) 
00080 BJ=""; B=US/?0( vm<:PTF:( B.f.)) 
~lti090 J. 81= DHiH FRON 6800 : B:::LEN1;T,~ DF D . .:i!H 
68108 ORG 4626H 
001 JO DEF/.! OO~!T ' SET FR!NffR DCC: 1WORE·:.s 
00120 ORG 4049H ; SET BilSIC UPPER t!N!T 
00130 DEFJ<! DOUT-2 
00140 ORG 4t1B1 H .. SET BilS!C NHI 
00150 OEFW DOUT-2 
ci0160 ORG OFESOH 
001 70 STliRT OUT ( OE8H) .1i ·' .~'ESET U1lR T 
00180 IN H.• ( Of:'!H) RE1,0 Si·IFCHES 
00190 t<NO 0"8H 
0020t1 OR 04H 
00210 OUT dlE1iH) .. 4 ; SET CHR+SS+PilF.'IT'r' 
00220 IN 4,COE9H> 
00230 ilND 07H 
00240 LO HL.. Tt<BLE 
00250 LOB.OOH 
00260 LO C.il 
00270 1<0D HL.. BC 
00280 LO 4 .. C HL) 
t!0.290 OUT ( OE9H ) .. 1, ; SET BMID R1HE 
00300 ·' I II! T KEi'BOliRO 
00310 LOHL .. ( 4016H ) 
00320 LO CKEl/0+1 ) .. HL 
00330 LO HL kBF!X 
00340 LO (4016H) .. HL 
00350 .JF· 402DH ; GO B.'iCK TO DOS 
00360 T1,BLE DEFB 22H 
00370 DEFB 44H 
00380 OEFB 55H 
00390 OEFB 66H 
00400 DEFB 77H 
00410 DEFB tMt<H 
00420 DEFf: OCCH 
00430 DEFB OEEH 
00440 ; SEND D1<Til FOR THE PRINTER THERE 
00450 DOU T PUSH HL 
00460 PUSH BC 
00470 LU 4 .. C .; TEST FOR 
00480 CP OOH ·' CR 
00490 .IR z .. STRTIN 
005ti0 CP 04H i LF 
00510 ,IR z .. SUiTIN OK Pt<SS 
00520 CP 20H .; CONTROL CHliRilCTER 
00530 ,IR C .. RETX ·' DON' T PR INT 
00540 STl<TIN IN 1, .. ( OEliH > ·' LOtW STilTUS 
00550 BIT 6, il _; TEST RE1<0\' 
Ot1560 ,IR z .. STl<T IN ·' PTR BUS\' LOOP 
00570 ; OUTPUT CHR 
00580 LO il .. C 
00590 OUT ( OEBH > . .i< ·'SEND IT OUT 
00600 RETX POP BC 
00610 POP HL 
00620 RET 
00630 ; GET D1<Til FRON MSHER 
00640 kBFIX LO CilS1WE+l ).o1< ; S1WE 1<CC 
00650 IN il,(OEilH) i 1<N\ ' DilTil 
00660 BIT 7 .. 1< ; FRON THE D1<SHER 
£1£1670 JI<· Z, ASAlJE ; NO EXIT TO CK THE TRS 
00680 IN Ii .• C iJOEBH) ; GET OilSHER 01H1~ 
0~1690 1mo 7FH ·' GET RIO OF P1<R !TY BIT 
007t10 CP OOH 
007'10 ,fl? z, /(fl'J 
0072L~ CP 20H ; CTL CH1<R 
00730 JR C.o1<S1<(.IE ; FORGET IT 
00740 ; 01Hll FRON 6800 C1<PTURED HERE 
00750 KE\ '1 PUSH HL 
00760 LO HL. <"CURR> ; GET CURRENT llODRESS 
00770 LO CHL),!l 
00780 LO ll .. CL EN> 
00790 CP 64 ; ONL\ .. 64 CHllRCTERS 
00800 .IP z .. NOS!l(.IE 
00810 INC HL 
00820 LO (CURR.'.. HL 
00830 INC il 
00840 LO CLEN) .. il 

kB 

00850 NOS1WE POP HL 
Listing 1 continued on page 107 
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TRANSWAVE'S Tiny BASIC 
MICROCOMPUTER K-8073 

The Computer That Recaptures Simplicity 
STD (MOD) BUS 4.5 x 6.5 in. 

5 Volt Only-Cassette------!=.=!"~ 
Tape ln/Out-2 Sense-

3 Flags-Interrupts 

JK Byte Local RAM 
[Expandable to 33K} 

ART/RC Master, For Single 
Wire Data 110 Of 128 Slave Units 

Real Time Clock 
W/Ext. Battery Backup--,: 

Yr, Mo, Wk, Day, Hour, Sec. 

RS-232 For CRT 
110-4800 Baud 

Dl-8020 
20 CHN AID 

$262 Microcomputer 

$388 
------------- ---------- SINGLE UNIT 

!NS8073 Microinterpreter 
Tiny BASIC Processor 

EPROM-2K Byte 
[Expandable to 24Kj 

EPROM Programmer, 2K 
Byte Prm. Decoded-Req. 
Ext. 25V Only 

PP!, Programmable 110, 
,...,.--24 Lines 

INPUT ~~~~~~DECISION ~~~~OUTPUT 
TODAY'S NEEDS 
Howmanytimeshaveyou thought about 
designing or purchasing the ultimate 
intelligent control system but were dis
couraged by the R&D time or price? 
Transwave took the initiative of design
ing one for you. Combining versatility 
with low cost, the K-8073. Tiny BASIC 
Microcomputer has already taken the 
lead in the process control market. Pro
gramming is reduced to mere hours 
because of the on-chip Tiny BASIC 
Microinterpreter. I/O is extended to 
previously unheard of limits because 
of the on-board ART/RC (Asynchro
nous Receiver Transmitter/Remote 
Controller) . 

This processor-like ch ip provides 
bi-directional serial communication be
tween the K-8073 and its remotely 
located peripheral 1/0 devices. In addi
tion, the K-8073 can operate in a stand
alone, satell ite, or host mode. When 
interfaced thru RS-232, you can utilize 
your host computer, large or small, for 
polling, editing and mass data storage. 

INPUT 
The DI-8020 is a 20 channel AID input 
module designed to collect data from 
remote sensors monitoring temperature, 
humidity, light, pressure, etc. Each A I D 
module is capable of monitoring 16 
analog and 4 digital signals. Remark
ably versatile, the DI-8020 is adaptable 
to any environment. 

In addition to an extensive input 
range, this AID module eliminates the 
usual installation hassles because of the 
unique ART / RC communications route. 
A single twisted pair or coaxial wire 
serves as the bi-directional DPW (Data 
Pathway) between the DI-8020 and the 
K-8073 Tiny BASIC Microcomputer. 

DECISION 
After receiving data, the K-8073 exe
cutes from your EPROM based Tiny 
BASIC program. 

OUTPUT 
Completing the cycle of I--D-0 is the 
D0-8028: an 8 channel TRIAC Control 
Module. This board features 8 optically 

isolated TRIACS with a maximum rat
ing of up to 300 Watts AC control per 
channel. Receiving commands from the 
K-8073 via the full duplex DPW, you . 
can daisy chain as many as 128 of these 
"slave" stations. 

STAND ALONE SIMPLICITY 
Whether you free your mainframe, free 
your mini or start from scratch, you can 
let closed loop control be the minimum 
configuration it should be. These cards 
are exactly the fundamental pieces 
needed for today's control applications. 
To order your K-8073 or for further in
formation on the Vanderbilt Series 8000 
Product Line, write or call: 
TRAN SW A VE CORPORATION, Cedar 
Valley Building, Vanderbilt, PA 15486 
Phone: (412) 628-6370. 

llP•a •• •••a•••••••!! 
II •••• ••~ll'WW•&tlr lliii 

COMPUTER DIVISION OF UTSC 



Performance. 
Quality. 

Reliability. 





CompuPro means performance, 
There is no need to make the 

best of slow memory, slow processors. 
and me-too engineering: CompuPro 
delivers answers for the toughest business , 
scientific. and industrial computing problems. 
Backed by a one year limited warranty (2 years 
for boards qualified under the Certified System 
Component high-reliability program). 
CompuPro system components are the 
leading choice of systems integrators world-wide. 

When you depend on your computer. 

quality, . 
reliability. 

choose a computer on which you can depend ... IEEE 696/5-100 from CompuPro. 

Disk 1. High Performance DMA Floppy Disk Controller. $495 A/T. $595 CSC. C/PM® 2 .2 $ 175 

ciPM 86® $300· System Support 1. Battery clock/calendar: dual interrupt 

controllers: power fail interrupt : RS-232C port : ;) timers. $;)95 Arr $495 CSC. Options: 4 MHz 951 1 A 

or 9512 $ J 95 . 41\ RAM/ROM . CPU Z. Z80® 4 MHz $295 A/T. 6MHz $395 CSC. 

CPU 8085/8088 Dual Processor. Executes 8 and 16 bit 

software. 6MHz A/T $425. 8MHz CSC $525. Supersixteen Special. · 
Includes CPU 8085/88. Disk 1. System Support I . Interfacer 110. 1281\ of static RAM . CP/M 2 2 . 

CP/M-86. and cables. $3495 Arr. $409;) csc. High Speed Static 
Memory• RAM 20. Extended addressing or bank select. RAM 20-81\: $2 10 A/T. $280 
csc. -161\: $285 A/T. $355 csc. -241\: $355 Arr. $425 csc. -321\: $425 Arr. $495 csc. 
RAM 17 . Ultra low power ( 1.6 Watts typical for 641\). RAM l 7-48K: $650 A/T. $750 CSC. - 641\: 
$795 Arr. $895 CSC. RAM 16. 64K X 8 or 321\ X 16 . $895 Arr. $995 CSC. RAM 21 . I 28t\ 
x 8or641\ x 16. $1695 Arr. $1895 csc. M D . e • rtV • Runs Co m puPr o RAM under CP/M 
2 .2 to eliminate disk waits. Re4uires 6MHz or fas ter CPU 8085/88. Disk 1, and System Support I . Includes 
RAM and M-Drive software . Return CompuPro CP/M master disk and CPU 8085/88 for modification. 

1281\ M-Drive: $ 1590 A/T: 2561\ M-Drive: $3 1 oo Arr. lnterfacers 
• Interfacer 1: 

two RS-232C ports. fu ll handshake and selectable Baud rates . $249 Arr. 324 CSC. In t e rfac e r 2 : three 
full duplex parallel ports plus one serial port: $249 Arr. $324 CSC. Interfacer 3 -8 : eight RS-232C ports 
(2 sync/async. 6 async) fu ll handshake, software programmable Baud rates etc. $699 Arr. $849 CSC. 
Interfacer 3 -5: (2 sync/ async. 3 async): $599 Arr. $699 csc. En cl 0 sure 2. 
Rugged metal construction, includes constant voltage power supply, shielded, terminated . 20slots. high speed 
motherboard. quiet fan , line fi lter. more. Desk $825. Rack $895. Documentation. 
" CompuPro Product User Mam1als: 1975-l 980". This 250 +page book includes lnterfacers 1 and 2 . 
CPU Z . CPU 8085/88. and all products released prior to 1981 . $20. ' ' CompuPro Product User Manuals Vol. 
2'' . This 300 + page book includes Interfacer ;) , Disk I , System Support I . prmluct updates and more. $25. 

(cimpuPro™ div ision 

OAKLAND AIRPORT, CA 94614-0355 (415)562-0636 

CP JM 1 s a 1radematk o r Diaital Research. 
Z80 ts a 1radema rk of liloa. 

@@WIB®@J~ 
ELECTRONICS 

Your authorized CompuPro sales center specializes in business. industrial. and scientific computing . Call 4 15·582·08 38 for the name of the sc.les center 
nearest you. or for placing factory direct VISA® /Mastercard® orders. Prices shown do not include tax, shipping charges. ar dealer installation/SIPIJOrl servicea. 



Listing 1 continued: 

>- c 
~o 
o:;::; 
Em 
Q) () 

~.3 

Fff'5 JEOO 
FEF7 CJF7FE 
Fffil F'S 
FEFB 2600 
FEFO 2£00 
FffF· JilJflFF 
FF02 FEOO 
FF04 282E 
FF06 C'S 
FF07 0'5 
FF08 C07Fl1'1 
FFOB E'S 
FFOC 01 
FFOO 213''1FF 
FF1<1 0600 
FF12 OEOJ 
FF14 EOBO 
FF16 21JOFF 
FF19 1182FF 
"'Ft C 3'ii3'1,FF 
FFlF 4F 
FF20 EDB<l 
FF22 21JOFF 
FF25 22JSFF 
FF28 3''13ilFF 
FF2B 2600 
FF20 6F 
FF2E >iF 
FF2F 3'23'1"FF 
FFJ2 01 

-c ~ 
Q) Q) 

E .o 
Q) E 

- :J 2z 
(/) 

00860 ,,S1WE 
00870 k'ENO 
00880 B1,S IN 
0£1890 
00900 
00910 
00920 
0093'0 
00940 
tltl9'50 
00960 
00970 
t10980 
00990 
01000 
t110Jt1 
01020 PNO(.I 
tll 03'0 
01t140 
010'50 
01t160 
01t170 ONOV 
01080 
0 Jt190 
01100 
011 Jt1 
01120 
011 JO 
01140 
011 '50 

LO R .. OOH ,; RESTORE ,,cot 
,IP KENO 
PUSH ,,F 
LO H .. OOH 
LO LOOH 
LO il .. ( LEN ) 
CP OOH ; NO 01H1, Hi'IS CONE I N 
,IR z .. BEXIT 
PUSH BC 
PUSH OE 
C1,LL 01,7FH GET BUFF ,,OORESS 
PUSH HL 
POP OE 
LO HLLEN 
LO B,OOH 
LO C, OJH 
LOIR ; NO(.IE P1,RNS 
LO HL .. BUFF 
LO OE .• BBUFF 
LO ,, ,, (LEN) 
LO C .. il 
LOIR ; NO(.IE BUFF 
LO HL,BUFF 
LO O:CURR). HL 
LO fl .. <' LEN ) 
LO H .. OOH 
LO Lil 
XOR ,, 
LO (LEN..> .. il 
POP OE 

Text continued from page 100: 

create a program file for the initializa
tion routine. You will have to execute 
this program under TRSDOS READY 
before starting BASIC and loading ' 
the monitor program. The initializa
tion program does the following: 

•It sets the RS-232C protocol (word 
length, parity, bit rate, etc.) accord
ing to the setting of the sense switches 
on the Radio Shack RS-232C circuit 
board. (Be sure these switches are set 
to match your 6800 system's re
quirements.) 
•It routes all BASIC printer output 
(LPRINT) to the RS-232C port. 
•It uses the 25-millisecond (ms) inter
rupt of the TRS-80 expansion inter
face to check for any data transmitted 
from the MIKBUG system. 

>- c 
~ 0 

. 0:;::; 
Em 
Q) () 

~ .3 

0 Q) 
Q) TI 
·~o 80 

.'''FJJ Cl 

c ~ 
Q) Q) 

E .o 
Q) E 

- :J 2z 
(/) 

01160 

Q) 
() Q) 
~TI 

:J 0 go 

,::-c34 F l 
FFJ.5 C:39>~tl>~ 
F."'3'8 30FF 
.CF'.?H 00 
FF38 :::2F"' 

011 i'O BEX IT 
01180 B;lCk' 
01190 CURR 
01200 LEN 
01210 

POP BC 
POP iiF 
,IP 01,9ilH 
Offl·I BUFF 
OEFB 00 
Off/./ BBUFF 

0045 01220 BUFF Off S 69 
t104<:• 01230 BBUFF OEFS 64 
F~88 01240 
tjflf~Uo TOT~!... EF·~·op=, 

~:.S 1:1 ·)E 
::~':.~ . 
S'l'i~I:'I 
5'E".'F'"' 
5E.\' IT 

.CEF5 f10S60 
FFJS ft!! 80 
.cEF.4 OtlSSO 
.cp::.·2 01231] 
F F?4 ;JJ 1 ."0 

ENO STilF:T 

01040 01210 
f10930 

f;UF'.:= ::_:·.:ei 1J .! .;·.;·0 0 J 1JJC1 1J 1 fl.S'fl 0119f1 
CUF.':~ .r:::.r:3:;: fiJ !.~O t i t1?t~ll 00820 01090 
Df'.' 1JU 
00/F 

FF.:'C' ti!1JiO 
.Cf.4,C [11)451] 

.c-Eci:::t t11J1F40 
,t;EN[I FEF? ti@B?t, 
.'(E'r'l F"EDF 1]1~;;:-5.':.:1 

;_[/'/ FF?H 01200 
NOSilUE FEF~ 00859 
PNOV c,r:· 14 O! 020 
g ET.\' FEC? tllJ600 
STHF'T FE81J 0•3170 
STl'iTl'i ."EE.E 09'540 
THBLE FEHi @03€8 

00110 00130 001'50 

f.11J?20 1J1;1S?tl 
eo::- 1t1 
@@?S@ @@846 @@910 009~8 21658 0!!00 @1!~@ 
oeeoo 
00530 
1)1240 
00490 00'510 00'560 
60240 

Here's a breakdown of the pro
gram's functional segments (numbers 
refer to source statement numbers): 

Z-80 ls a registered 
trademark of Zilog. 

20-430 Set bit rate as determined 
by switches, put a hook in
to the printer and keyboard 
DCBs (device control 
blocks), and return to 
TRSDOS. 

440-620 Route all LPRINTs to the 

Text continued on page 110 
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TO KNOW FOR KEYED 

FILE ACCESSING IS 

MICRO B+™ 
Since 1979, MICRO B+ 

· has delivered: 
• PERFORMANCE: search an in
dex of over 10,000 key values in 
less than one second on a floppy. 
• CONVENIENCE: no need to re
organize index files. 

• SUPPORT: our bug-free code is 
backed by the best programmer 
support in the industry; just call 
us to see. 

• INNOVATION: the 1st and most 
complete implementation of B
Tree index structures for micros. 

• DOCUMENTATION that you 
can read. 

AND NOW 

FairCom has added 
• MUL Tl·USER support under 
MP/M for MICRO B+. 

IF YOU PROGRAM IN: 

MICROSOFT'S BASIC, COBOL, 
or FORTRAN 

DIGITAL's PL/1·80 
CBASIC·2 

PASCAL/MT+ 

WE'VE COT WHAT 
YOU NEED 

for $260. Manual alone $20. Ship
ping $4 North America, $8 else
where. 

LANGUAGE C VERSION 
OF OUR B·TREE ALGORITHM 

IS AVAILABLE FOR $2600. 

fAIRCOM 
© 1981 FairCom 

2606 Johnson Drive 
Columbia, MO 65201 

13141 445-3304 
WE ACCEPT VISA & 

MASTERCHARGE 
MP/ M & PL/1·80 are trademarks of Digital 
Research.CBASIC is a trademark of Compiler 
systems. Inc.PASCAL/MT+ is a trademark of 
MT Micro systems. 
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Listing 2: The BASIC monitor program that makes the TRS-80 ac t like an enhanced 
M I KBUG terminal. 

110 ' ~-;·_;;,· ;;rf.n.; 5''1' .:::ot:=RT !...~ 5~~iSV .7 

i 21J ' i·1=s· ! .4HP. TFOF.'D t ONNEL ! ICU! 
!J.\i 
1·J6 CL.S fiEFINT H-Z CLEH.C: 5(i f!\.1 
150 D!MS!(!DG> 1 S0 l1RC·E 
! t~fl DI NOE:!( 1 00 .> I OB.)EC T 
1 ?fl ,C1 .! .r·.r . ..:iDi.." 1 tlO .> '~DDF: ESS 

: Sf1 DEFUS..~·rJ .: ~. HFEF'* 
130 CO":.UB 210 : (;1JSUB 240 :GOTr}L:i1J 
Zftft I TF.:S kE'l'B0.4PD INF'UT 
210 ,4:f= 11 " : R'J=INf;:'f)·':t : !F ;.1:£.="li'~ T.4E!·f 261] ELSE!F' i:::i:t { .> 11

" .:....= .: ·: NTH.: . 
220 .~·ETUF.'N 
2J!J I 6Sftf1 INPUT 
240 E::t='1

" B=U$P..'J;1i;·u1~ F'PTF.'(BJ ) _.., - · B,· ,:, o S-=INSiR( S'.t .. '1 ! n_:• · F'F:.' INT .· PIG.!..t' T.f ( E.'$.,L~N(E;$)-:3 
),i 
250 ~:ETUPN 
2€0 'CHO PROCESSOR 
270 I~PUT"CND=>";Af 
2SO IF Al="1!" F:ETUF'N 
290 IF LEFT:t( M .. ! >= "D" GOSUB 360 
3(:0 IF LEFTH .4t .. 1 .)=••;• GOSVB 41'<n 
310 IF LEFTJi;"H-J .. 1 )="L" GOSUB 510 
320 IF" H:t=r'S" GOSUB t-:6.1-1 
330 IF H:f.= 11 .'-1 11 GOSUE: i:786 
J~O IF ~t=''B'' GOSUB 828 
~50 F.:ETUF.:N 
360 'DUNP 32 6"1'TES 
370 LPF.'INT "N"; : t.;=90 GOSUf: 440 LPR i NT RIGHT·f \M, ./ i 
380 IJ=200 : FOR L= 1 iO!,;. G05 ~15".J..Jf! : BJ:.= "" . E:=USRfl \' 'JHR?TF:( B: ) ;. . PF:!NT R IGHT-J( E:-J .. 3 ) ,; : L 
PF'INT llEi.'T L PF'INT 0 GOSUB440 LPF:JliT " '" 
390 B:t="": E:=USF..'£1( UHRPTR( B.t)) : RETURN 
400 ' G ,':-.;'X.\'.\' 
410 LF'.'i'INT "N"; :H=90°GOSUf:440 °LPF'INT "A04S" 
420 ~=200 ° GOSUB 440 LPRINT" "; NIOSCAS .. 2 .. 2> GOSUB 440 °LPRINT " ";F.IGHTtCAf 
.. 2 > • GOSUB 440 ' LPR I NT " ''.; ' GOSUB 440 
430 LF'F.'INT "G" :!·!=20,GOSUf: 440 :GOTO 3:>0 
440 FOF: Z=1 TO !J ' NEXT Z ' F'ETURN '/.!A IT LOOP 
450 ' DEC TO HEX 
460 Ct="" ' X= I NT( AD( Z J/256) ' GO SUB 490 
470 X:INT((H D<Z> -< Xt256)) / J6 ) . GOSLIB 490 
4SO X=iNT(AD(Z)-CJNT(AD(Z) / J6)t16>) 
490 IF X.>9 THEN C:F=C:F+CHRIC\'+55.) E~SE CS=CS+RIG."ITHS!F'S(.\') .. J .) 
500 RETUPll 
510 'LOAD 
.520 IF Ok' THEN 560 
530 INPUT "FILE SPEC'S >";M:IF 1U="" F.ETUF.'N ELSE OPEN "I" .. J..;)f:INPUT#J..01( .N 
540 FOR Z=OTON-1 'INPUT#! . SIC Z ),. Of:t( Z), AD( D 'NEXT 
550 CLOSE 
560 LPRINT"N":J.1=90°GOSUB 440 °Z=0°GOSUB 450 ' LPRINT "O";Cf 
570 PF'INT "HDDRESS =>";Cf:S=AD(O) 
580 H=200:FOR X=OTON - 1 : IF OBICX>="" THEN 640 
590 IF S=AD( X) THEN 600 ELSE GOSUB440 ' LPR INT " "' GOSUB 440 'LPR INT "N" ' 0 
=.\',Z=.\',GOSUB 450 ' GOSUB 440 :LPF.'!NT "0".;Ct :GOSUB 440 : ,\'=O , PRI.'VT : PRI!H"ADDF.'ES 
S=.>".;C$ 
600 FOR Y=l TO LEN(08f(.\')) STEP 2 
610 PF.'INT NJDl(08t(.\'), \·'..2); 
620 GOSUB440 LPF.'INT " "; N !DfU1BfC\')" \'.. 2) · NEXT \' 
630 S=S+i:' LEN( IJSI( >;') )/2) 
640 NEXT X: GOSUB 440 :LPRINT " 
650 PRINT" DONE ":GOTO 390 
660 'SHO!J SOURCE 
670 IF Ok' THENFOR Z=OTON-J:GOSUB 450 :PRIN T Z;TAB(6)C:F;" ";08:FCZ); TABC22>·SfC 
Z)' NEXT' F.'ETURN 
680 PRINT "NO SOUF.·CE":RETURN 
690 ' HELP SCREEN 
700 F'R INT" .>.>.> NIKBUG CONNAND 'S ( t PRONPT.i \\<:"' 
710 PRINT " N XXXX DISPLH'i /NO DIF'r' NENOR\"" 
720 PF'INT" G EXECUTE PROGR1<N POINTED TO BY PC CA048-49) 
730 PRINT" R DISPUl'I" REGS C CC BB AA XXXX PPPP SSSS )" 
740 PF.INT" P/L PUNCH/LOAD ADDRESS A002-3 TO A004-5 
750 PRINT:PRINT">>> NON6800 CONNANDS C@ FOR CND=> PRONPT> {( { " 
760 PR INT" L LOAD ASSEN BLED PROGF.'HN FF.'ON DI SK FILE" 
770 PRINT" DXXXX DISPLA'r' 16 B\'TES HT XXXX 
7SO PRINT" GXXXX EXECUTE PROGF.'RN HT xxxx· 
790 PRINT" S SHO/.I SOURCE OF PROGPJ11·1 FRON DISK" 
800 PRINT" 8 SET (SXJ RESET (RX) BREAKPOINT 0 - 9" 
SJO F.·ETUF.'N 
.'320 1 BF..'E.4k' POINT PROCESSOR El( 10)=HDDRESS + INSTF..' 
S30 INPUT "(S)ET OR ( R.\ESET NUNBER" .. A$ : Bt=LEFT:Fo:'At .. 1) 
840 IF B:FO"S" ,qND BtC>"R" RETURN 
850 IF LENrnn.>2 OF.' UAURIGHTHM .. 1 )),)9 PRINT • BREAK POINT NUNBER INCORRECT"' 
!?ETURN 
860 X=UAL(RIGHT:t(,:,f .. 1>.> 
870 IF Bf="S" THEN 900 
8:30 IF EUX>="" PRINT " NO BREAKPOINT SET" :RETUF.'N 
890 IJ=200:LPRINT "N" :GOSUB 440 :LPRINT LEFTl(EIC,) .. 4) GOSUB 440 :LPRINT " ". R 
IGHTUEt(X.).3):GOSUf:440 °L PRINT" " : PRINT "ADDRESS /./AS • ., LEFTf(EH.\'.:-.4 .: .. cf ( .\' 
>="" ' GOTO 390 
9t1t1 INPUT " ADDRESS "·' EfC\') 
910 1!=200,LPRINT "f'l":GOSUB440 :LPRINT LEF'THEICX> .. 4> , GC.SUB440 
920 Bf="" B=USRO(VHRPTR\BJ.\.\ :Et(.\')=E:FC.\')+RIGHTUBI .. 3 .. ' 
930 GOSUB 440 LPRINT " 3F":GOSUB 4~0 LPRINT " " 0 GOTO 390 



INTRODUCING 
CALCSTAR; Presenting CalcStar- another standard-

setting software product in the WordStar 

ANOTHER tradition. 
CalcStar is MicroPro's new electronic 

IN DISPENSABLE 
spread sheet and financial modeling program
a sophisticated, yet easy to use, calculating 
and planning tool for CP/M~based computers. 

BUSIN Ess The ultimate electronic spread sheet. 
CalcStar calculates solutions to complex 

PROGRAM FROM numerical problems in business and finance . 
Helps you make budget plans and sales fore-

M ICROPRO... casts with greater speed and accuracy. And 

iR 
projects figures. into the future to answer the 

THE WORDS.. rM "what if' questions you face in business. 
IJ And CalcStar also has a unique MicroPro 

PEOPLE 
advantage: It joins with WordStar to combine 

spread-sheet and word-processing capabilities in 
• several powerful ways. 

CalcStar software eliminates the need to use ledger paper 
ever again. It turns your video screen into a "window" on 
a giant electronic ledger sheet, with up to 600 entries arranged 
the way you want. Then, by inserting formulas into CalcStar, 
you create financial models that simulate the future numeri
cally. And predict the outcomes of your business decisions. 

When you notice what CalcStar can do for your business, 
you'll wonder how you ever got along without it. (If you're 
now a WordStar user, you probably already know the feeling .) 

The MicroPro bonus. Like WordStar, CalcStar is 
packed with innovative features that make it versatile and 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly and with less chance of error. 

CalcStar's greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use WordStar's 
printing options, like boldface and underlining, to dress 
up financial documents. And you can insert sections of 
CalcStar's spread sheets into your WordStar documents. 

This kind of flexibility should come as no surprise if 
you're already familiar with the MicroPro software family
a line of programs. designed to work together to multiply 
your problem-solving power. Visit your MicroPro dealer to 
find out just how big a difference all our products can 
make in your business. We predict you'll discover it's not just 
CalcStar or WordStar that's indispensable. It's MicroPro. 

Circle 240 on inquiry card. 

A glance at CalcStar features 
Runs on CP/M version 2.0 or above, with 80-

column screen, addressable cursor, and at least 
48K memory. 56K or more is recommended for 
fullest utilization. 

Highly user friendly, Call up full screen of help 
or use help menu. 'NordSrar~like cursor commands. 
User's guide shows you the basics. Install from 
menu OR a WirdS tar file. 

Stores formulas and formats along with data, for 
convenience and less chance of error. 

Math functions include average, minim um, 
maximum, logarithms, exponents, and regression 
anal~1 :s.is. 

SOFTWARE 
THAT MEANS BUSINESS 

cmm(rroPto) 
INTERNATIONAL CORPORATION 

1299 Fourth Street, San Rafael, Calif omia 94901 
(415)457-8990;Telexc 340-388 



Text continued from page 107: 

RS-232C interface. 
630-870 On the 25-ms interrupt used 

by the keyboard routine, 
capture any data transmit
ted by MIKBUG. Nulls and 
other control characters are 
stripped off. The data are 
collected in BUFF for a max
imum of 64 characters. 

880-1180 The entry point BASIC uses 

to get the MIKBUG data. 
See statements 60-90 for the 
protocol. 

1190-1240Buffers and other required 
storage areas. 

Once you've set up the system, you 
are ready to run the BASIC monitor 
program (listing 2). Start BASIC, ask 
for at least one file, and answer the 
memory-size question with an 

Power One's Case models started 
at $24.95. Over 2-00,000 models later, 
they' re still only $24.95! 

• 115/230 VAC Input 
• OVP Built-in 
• .05% Regulation 
• 2-Year Warranty 

• 2-Hour Burn-in 
• UL Recognized 
• CSA Certified -'#i 

Model HB5·3/0VP ~~ 
$24.95 Single Qty. ~ . 

Get all the details on our 
125 standard linear and 

switching power supplies. 

FREE! 
New 1981 
Product Catalog ... 
plus our new 

. Tour Guide. 
Phone or write for 
your copies today! 

0 /111•er-11ne a.c. /llllller SllPl'Ul!S 
Power-One. Inc. • Power One Drive • Camarillo, CA 93010 
(805) 484-2806 • (805) 987-3891 • TWX 910-336-1297 

SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 
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address at or below 65151 (if you 
change the origination address of the 
280 program, you'll have to change 
the memory-size answer, too). 

We've already described the com
mands available in the monitor, so 
let's look at the function segments of 
the program (numbers refer to pro
gram line numbers) : 

100-180 Define variables and set up 
the machine-language 
subroutine calls. 

190 Start the main program 
loop. Because the main loop 
and subroutines are in 
BASIC, the keyboard may 
feel "mushy." 

210-220 Scan the TRS-80 keyboard 
and check for the"@" key. 
Input will be passed to 
MIKBUG or, in case of the 
"@" key, to the special 
command processor. 

230-250 Process a special command. 
If you want to add any 
special commands, put 
them here. 

360-390 Dump 16 bytes in hexa
decimal by repeating the 
MIKBUG M command 16 
times. 

400-440 Load program counter and 
go (Gxxxx). 

450-500 Convert decimal to hexa
decimal. 

510-650 Load object code into the 
6800 system. The code is 
transferred one byte at a 
time, and each byte is 
echoed in hexadecimal form 
on the TRS-80 screen. 

660-680 Display the code currently 
in memory (source and ob
ject will be displayed) . 

690-810 Display a "help" screen. 
820-930 Process (set or reset) a 

breakpoint. 

A few words about the bit rate: the 
variable W determines how long 
BASIC will wait for a byte from the 
6800 system. The value I have given 
is appropriate when you use 300 bits 
per second (bps). If you change bit 
rates, you'll have to change the value 
of W (for a higher bps, use a smaller 
value; for a lower bps, use a larger 
value).• 

Circle 168 on inquiry card. ~ 



Hayes Microcomputer Products Inc. 5835 Peachtree corners East. Norcross. Georgia 30092 (404) 449.5791 

Micromodem II. Micromodem 100 and Microcoupler are trademarks of Hayes Microcomputer Products Inc. 
1:rM Apple Cemputer lne. Micrembdem II can alse tie used with the Bell & lifowell computer.. © 1981 Ha.yes Microcomputer Products Inc. 







Authorized Commodore service center 
Repair of the complete llne of Commodore products 

In a hurry? Check our modular exchange program 

- m Disc Drive 
commodore 

HARDWARE: SOFTWARE: 
CBMB032 Computer. ozz 

BO Column 51095 Wordcraft 80 
CBM 8050 Disk Drive 1340 Tax Preparation System 
CBM 4032 Computer. IRMA 

40 Column 995 Dow Jones Portfolio 
CBM 4040 Disk Drive 995 Management System 
CBM 4022 Printer 649 Personal Tax 
CBM VIC 20 Computer 263 Pascal 
CBM VS I 00 Cassette 68 Assembler Development 
PET to IEEE Cable 33 Package 
IEEE to IEEE Cable 39 Wordpro4+ 
BASF Diskette. Box of I 0 30 

Order TOLL FREE 
1 +800-527-3135 

10 AM to 4 PM CDT Monday through Friday 
Texas residents call I+ 214-661-1370 

VI~. MASTER CHARGE. MONEY ORDERS, AND C.O.D. 
"Certified Check" accepted. 

Units in stock shipped within 24 hours. F.0.8. Dallas. Texas. 
All equipment shipped with manufacture(s warranty. 

Residents of Texas. Louisiana. Oklahoma City and Tulsa. 
Oklahoma must add applicaole taxes. 

Printer 

5299 
299 
380 
380 

115 
SS 

229 

77 
329 

Eclectic shortly will be announcing products that are designed to \NOrk 
with CBM systems. 

I . ROMIO: two RS232 ports-three parallel ports-26K EPROM 
memoiy-managed alternate character set, software 
controlled-EDDS (extended DOS). 

2. Terminal program (options with ROMIO) 
3. EPROM programmer 
4. Front-end processor 
5. Additional firmware to be announced 

Be sure to write the address below for more information; 
dealer inquiries vvelcome. 

P.O. Box 1166 • 16260 Midway Road 
Addison, Texas 75001 • f214J 661-1370 
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Technical Forum 

Floppy-Disk 
Perf orrnance 

N. Yalirakis 
53-55 Kodrigtonos St. 

Athens 104, Greece 

Dennis Nendza's article "Comparing Floppy-Disk 
Drives by Software Simulation" (see the May 1980 BYTE, 
page 130) contained the principles of drive operation and 
timing plus a comparison of a number of disk drives from 
various manufacturers. 

Nendza's conclusions were: 

•The performance of sequential read operations are 
practically the same for like-sized drives. 
•There is a sizable difference between the predicted and 
actual performance of many drives. 
•Despite the theoretical figures given by many manufac
turers, actual floppy-disk performance is low. 

In random operations, the situation is even worse. 
Since transfer efficiency is dependent on the file struc
turing and file searching involved, I will restrict my 
observations to sequential performance. 

In attempting to explain the discrepancy between the 
theoretical prediction for reading 500 records (about 43 
seconds) and the actual time (109 seconds), I noticed that 
Nendza's program assumes that the read head is in a ran
dom position before reading the next record in sequence. 
It is my belief that the random-position assumption is in
correct since the timing of the appearance under the head 
of each sequential record or sector is exactly known. In 
fact, if we assume that the software requires a period of 
time to transfer the record to memory and process it, 
when the head goes to read the next sequential sector it 
will have passed the beginning and will have to wait until 
the next revolution to continue the read. 

If we make this assumption, we can estimate the time 
to read one sector to be equal to the time of disk revolu
tion (about Yo second) for an 8-inch disk. Therefore, the 



8086 Super-micro 
8 Mhz. - 16-bit - S-100 bus - 128K 70 nsec. RAM 

Computer Benchmarks - All systems running the same BASIC program. 

Manufacture - Model Class Operating Language Run Time 
System (Type*) (Seconds) 

IBM 3033 Mainframe VS2-10RVYL Stanford BASIC 10 
Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (C) 33 
Digital Equipment PDP 11170 Mini n/a BASIC (I) 45 
Prime 550 Mainframe PRIMOS BASIC V16.4 (I) 63 
Digital Equipment PDP-10 Mainframe TOPS-10 BASIC (I) 65 
IBM System 34 Mainframe Release 05 BASIC (I) 129 
TEI System 48 Micro MAGIC 1.0 Microsoft BASIC (C) 178 
Hewlett-Packard HP3000 Mini Time Share BASIC (I) 250 
Seattle Computer System 2 Micro MS-DOS Microsoft BASIC (I) 310 
Alpha Micro AM-100/T Micro AMOS 4.3a Alpha BASIC (SC) 317 
Digital Equipment PDP 11145 Mini n/a BASIC (I) 330 
Data General NOV A 3 Mini Time Share BASIC 5.32 517 
Ohio Scientific C4-P Micro OS65D 3.2 Level 1 BASIC (I) 680 
North Star Floating Point Micro NS DOS NorthStar BASIC (I) 685 
Radio Shack TRS-80 II Micro TRSDOS 1.2 BASIC (I) 792 
Apple II+ Micro DOS 3.2 Applesoft II (I) 960 
Cromemco System 3 Micro coos 32K BASIC (I) 1074 
Commodore Pet 2001 Micro n/a Microsoft BASIC (I) 1374 
IBM 5100 Micro n/a BASIC (I) 1951 
Vector MZ Micro n/a Micropolis BASIC (I) 2251 

• C = Compiler; I = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age. 

Seattle Computer System 2 consists of 8 Mhz . 8086 CPU set, 128K of 70 nsec. static RAM, double
density disk controller, 22-slot TEI constant voltage mainframe, a cable for two 8' drives, and 
MS-DOS operating system (also called 86-DOS, IBM PC-DOS, Lifeboat SB-86) . The system is fully 
assembled and tested and ready to run with the addition of disk drives (we can supply) and terminal. 
Price: $4185. 8087 Adapter also available. 

Call for location of our nearest dealer 

Software 
We have the following Microsoft high-level 
languages running under MS~DOS. 
• BASIC-86 Interpreter . . . . . . . . . . . . . . . $400 
• BASIC-86 Compiler ................ $400 
• Foman-86 ... . .............. . ..... $600 
• Pascal-86 ......................... $600 
• Cobol-86 ........................ . $900 
• Macro-86 Assembler ................ $300 

Check for new additions 

Circle 333 on inquiry card. 

1114 Industry Dr. Seattle WA 98188 

Information Hotline 

2061575-1830 
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Technical Forum 

time required to read 500 records is 83 .3 seconds. An ex
tra one to two seconds is required for the initial seek, 
head load, and the subsequent track-to-track accessing (if 
not absorbed within the sector-waiting time). This gives a 
total read time of approximately 85 seconds for 500 
records, which is much closer to the actual figure. 

The question remains: Is this the best performance we 
can expect from a floppy-disk drive? Reading a 128-byte 
sector every 166 milliseconds (768 bytes per second) is 
very far from the theoretical floppy-disk transfer rate of 
30,000 bytes per second. Looking at it another way, it's 
only an eightfold improvement over a cassette that 
operates at 1200 bits per second. 

I ran across this problem when developing an 8-inch 
floppy-disk system for a minicomputer. I was told there 
was no way to improve the performance but decided to 
give it a try. 

The most obvious way to improve the transfer rate is 
to increase the sector size (at the expense of departing 
from the IBM standard) and the memory requirements. 
This encouraged the choice of hard sectoring, allowing 
easy selection of multiples of the standard sector size plus 
an increased capacity per track of 32 standard-sized sec
tors rather than 26. 

The selection of 256-byte sectors automatically doubles 

Intelligent machines are rapidly appearing 
in homes, automobiles, offices and factories. 

'\ Affordable cameras, speech synthesizers, 
' ./ and even robot arms are now on the market. 

' j Such advances are giving microcomputers the 
.._) l power to see, hear, grasp objects, and to move 

-:__::::: ......::;=;c around the room. Where can you learn about 
_,._ - -· this technology? In Robo tic s Age Ma gazine, 

the journal o( intell igent machines. 
Robotics Age report s the experience o( 

hobbyists building their own robots, the 
latest products from industry, and the most 

powerful techniques from research labs. The 
lace o( the workl is changing. Join us as 

we enter the Robotics Age. 
YES ! I w ant to stay up-to-date on thi s rascinating 
new techno logy! 

Name 

Company Address 

City Sta!e/ Providence/ Couniry 
United 
S tates 

$JS 
$28 
$39 

Postal Code 
Canada Foreign 
Mex ico* Rate s• 

$17 $19 
$32 $36 
$45 $51 

•us Funds on US Bank 
D Bill VISA D MasterCard D Bill me (N. America only} 

Card No. 

Signature 

Send to: R030i:IClac:;; , PO Box 512, Tujunga. CA 91042 
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the transfer rate . Further improvement can be obtained if 
you are prepared to go as far as half-track sectors. This 
sacrifices about 2 K bytes of memory per opened file but 
results in an eightfold increase in transfer efficiency. 
However, it should be noted that this is not the best way 
to obtain fast transfer rates, because large record sizes not 
only waste memory but are also unsuitable for many ap
plications. 

Another alternative was therefore considered: make 
sure that the next sequential sector to be read is optimally 
positioned after the previous sector is read. Using this 
technique, sequential sectors are not dictated by the time 
needed for a complete disk revolution. 

Since the processing time of the information retrieved 
from the disk varies, the time between the reading of sec
tors also is variable. In many cases, only record transfers 
are performed with little need for processing. Therefore, 
the time of sector processing should be no greater than 
the time required to read the sector (32 microseconds per 
byte). In the ideal situation, if the next sector to be read is 
positioned two sectors away from the previously read 
sector, one full track could be read in two disk revolu
tions. 

If this method is used, you must depart from the "one 
every other" rule. In my application, I used the following 
format: each track was divided into 16 sectors of 256 
bytes each. Access of sequential sectors was adjusted to 
one every three (i.e., the record/read sequence was 
0,3,6,9,12,15,2,5,8,11,14,1,4,7,10,13, etc .; the numbers 
represent the physical location of each sector relative to 
the index hole). With this format, I obtained a transfer 
rate of one sector (256 bytes) every 30 microseconds, or 
about 8000 bytes per second. ' 

The time available to transfer each sector from the 
operating-system buffer to the memory is 20 microsec
onds, which leaves ample time for processing the data. 
Also, since the sector number is continually monitored 
by the hardware, there is in most cases sufficient time to 
access the next track without waiting for another revolu
tion of the disk. 

This method works particularly well in applications 
where you have to frequently load large programs. For 
example, the 500 records mentioned in Nendza's article 
could be loaded in 8 seconds if the timing is not lost dur
ing access of the track, or in 11 seconds if one revolution 
is lost on each of the 20 tracks to be accessed. 

I have to stress that there is still room for further im
provement in the transfer ratio. For example, a variable 
spacing of sequential sectors can be adopted to suit 
various needs for record processing. Odd numbers of sec
tors per track can give the maximum transfer rate. Also, 
synchronizing dual drives can yield optimum disk-to-disk 
transfer performance. 

The fact remains that the capabilities of the floppy disk 
have not been fully exploited. As it stands now, the most 
impressive figures remain in the specification sheets of the 
disk-drive manufacturers.• 
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If you don't know a baud from a floppy ... 

YOU NEED TO KNOW THE 
· QDP-100 MICROCOMPUTER 

Most people who need computers 
don't have the time, or desire, to 
become full·time computer 
"wizards." 

With the budget-priced QDP-100 
you get all the time-saving pre· 
cision information you want from 
a computer, now and in the future, 
without all the unnecessary com· 
plexity associated with less ·consider· 
ate computers. 

QDP-100 HAS SINGLE BOARD 
SIMPLICITY Eliminates the hassle 

of complex multi-chip, multi· 
board computers. 

QDP-100 IS EASY to learn and to 
· operate. Most owners use their 

It does more, 
does it easier, 
and costs a 

lot less. QDP-100 with professional skill and 
results in short order. Our instruction 

manual doesn't need an inte1preter. 

QDP-100 IS A FULL-SCALE 8-bit computer, 
readily upgradeable to 16 bits as your 
business or professional information
processing needs grow. It uses the IEEE 
S-100 bus, compatible with CP /M and 
MP /M disk operating systems. 

QDP-100 HANDLES BOTH floppy disks 
and hard disks to give you total 
software versatility. 

QDP-100 CONNECTS INSTANTIY to 
any standard terminal and printer. 
Both serial and parallel ports are 
available. Features most micro
computers can't match. 

CP/MandMP/M 
are registered trademarks 
of Digital Research Corp. 

If you'd rather be a wizard with 
computer results, than with computers, 

choose the QDP-100. Call or write for 
literature and full details. 

QDP NEEDS A FEW MORE GOOD DEALERS. 
Attractive, profitable, protected dealerships 
are still available in several high-potential 

computer market areas. 

Quasar 
Data 
Products 
10330 Brecksville Road 
Cleveland Ohio 44141 
2!6/526-0838 Telex, 241596 
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AC Motor Control 
Simple Algorithms and Hardware 

Jostein Nyberg 
Odv. Solbergsv. 100 

Oslo 9 Norway 

Connecting a microcomputer to an external device is 
an efficient way to acquire a realistic understanding of 
the possibilities offered by the microprocessor. As a 
teacher of computer science, I illustate techniques for 
interfacing such devices to a computer through a series of 
experiments performed by the engineering students in the 
laboratory. In most of these experiments some quantity 
(like speed or temperature) is measured, or some external 
device is controlled. 

Ideally, the experiments should be interesting and in
structive, yet not too complex or time consuming. Also, 
they should involve components and devices that are 
easily obtainable and not too expensive. I believe the 
following two applications will satisfy these demands. 

Measuring Rotational Speed 
The hardware used to measure rotational speed is 

shown in figure 1. An electric fan is placed between a 
phototransistor and a light source (an ordinary incandes
cent lamp). Each time the light beam is interrupted by the 
rotating blades of the fan, the output of !Cl, the 74LS14 
Schmitt trigger, goes low. As a result, the input line to the 
computer, called PHOTO in the figure, goes low. The 
pulses thus generated are counted for a set duration. I use 
a fan with five blades, and the number of rotations per 
second will then be directly given by the number of pulses 
counted during 115 second. 

Selecting a suitable phototransistor should not be diffi
cult; I have tried several common types, and they all 
worked satisfactorily. If necessary, you can modify the 
resistor value in figure 1. 

You may find it convenient to mount all components 
on a breadboard with spring-type connections. The 
breadboard may be connected to the computer with a rib
bon cable. To perform the experiment, the breadboard is 
held in such a position that the phototransistor "sees" the 
light source between the fan blades. Spurious light 
sources should be kept away from the phototransistor. 

Of course, to measure the speed of a motor in an actual 

118 January 1982 © BYTE Publications Inc 

application, a somewhat different arrangement would 
have to be used. For example, a small disk, either per
forated or with alternately transparent and opaque seg
ments, could be attached to the motor shaft. Or a special 
optical switch, containing an LED (light-emitting diode) 
and a phototransistor in the same unit, could be used. 
However, these more sophisticated approaches tend to 
require mechanical arrangements that are harder to set up 
and get working. For experimental purposes, I prefer the 
simple use of a fan. (After all, the aim of the experiment is 
to illustrate principles, not to produce commercial equip
ment). 

Obviously, the program for measuring time and count
ing pulses will depend on the computer you use: its lan
guage, input/output ports, clock frequency, etc. Whether 
the computer is based on the 6502, the Z80, the 8085, or 
some other microprocessor, writing the assembly-lan
guage program for this experiment is an instructive exer-

Number Type + 5 V GND 
IC1 74LS14 14 7 

+5V 

LIGHT 
SOURCE FAN 

Jo=~~~ 
Figure 1: A sensing circuit for measuring rotational speed. The 
blades of the fan cast a shadow on the photo transistor as they 
pass between it and the light; the signal thus created is condi
tioned by a 74LS14 Schmitt trigger prior to being presented to 
the computer. 
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DIAGNOSTICS II 
Diagnostics II is simply the fi nest set of 
system maintenance rout ines ever 
written for micro-computers: . 
Diagnost ics II locates and PinPoints . 
problems by thorough ly test ing the fi ve 
areas of your system: 

•Memory 
•Terminal 
•Printer 
•CPU 
•Disk 

Also, a QUICK TEST will check. the 
memory, disk drives, and CPU in less 
than 4 minutes ! 

Requires 32K CP/M 
Diagnost ics II: 
Manual on ly: 

7 

$100.00 
$ 15.00 

FORTRAN IV & RATFOR 
. f t efficient, and TRAN compiler is as ' . t nsions). ~~~~~~e~~~ 1966AN~l 1~~~~~~~% e:v!ilable to 

S FORTRAN makes u many advanced fea-~~c•o-oomput••S. •uppo~~~lete lmplemoot~t~"'· 
lures not found In less emetic character vana ~s , 
including: complex arl~he sub-~out i nes with stat~c 
and functions. Recurs; and " .COM" files may e 
variables are suppo~eOR Is also available and erated. SSS RA 
~~~p lied with source code. 

CP/M Z80 only Requires 32K "th' RATFOR: 
SSS FORTRAN WI • 
SSS FORTRAN alone. 
RATFOR alone: . 
FORTRAN manual only. 

$325.00 
$250.00 
$100.00 
$ 25.00 

''C'' -
~com .l -----:..-~---

The Supersoft " " 'Pl er 
sJon 7 Unix C compilers 
Widely d standard ''C" S UPPorts most Of 

es/red feature . evera1 spec/at Ver. s s are supp and UPersoft "C" / Orted. 
Pass Produces s a two Pass co . 
tlm/zes the Int an Intermediate mp1/er. The first 

ou!Put to disk ~~mediate code a;~de. Pass two op. 
40 % code redu e. The OptfmJzer t assembty code is 

feet code W/f/ ct/on. This mean YPlca11y resutts . 
Written In ass run nearty as fast s that compiled Ob~n 

With ambler. as that Which w the comp// as 
to the 110 ilbr. er comes the co 

fu/ functions :;~~~1~so, a comp~f ~~~g source code 
ComP//e tlm . ed. rary Of use. outp t 9 options · 

u ' syntax Che Include //sun f 
Requires 481( CPl Cking, and Others~ ite, console 
808o version· M, <more recomm 
8086 versfon .' ended) 

~~~a1 only:· s200.oo 
(CPtMt c ross-comPlier· $$500.oo 
s 028oOOc . 20oo 

ource COde for l~~e, requires 28oOO Ssoo.oo 
• ouse use avauab1 assembler) -..... e. 

' f5 1l'°-o e 15~.t that . 
\L.,\ J ~ ~MESIS is a ~s of imag1-

ture In N doWY edg technol· 
An adven u to the shaont of game racter 
br\~gs ~~d the foref ~elp you c~~migod . 
nation alone can erson to number 
ogy. '<_oU ower from pand play any 

row in p create rs ·• 
g You maY t characte d. Dragons • d"fferen ns an 

of 
1 

s oungeo . format. our 
• Follow statistics map of y 't on charac~er a completed displays I 
• Mainta1ns,s travels an ro· 

charac~~ as you pl~~- Master ' ~~rietY 
you~l~ble is oun~~ to createo~r skill. 

Also av~\ch allows y challenge y 
gram w ngeons to . with cur-
of new du d terminal r screen 

CP/M an. and c\ea 
Requires 46~g clear 11ne, $40.00 
sor a~dress1 ' .. $35.00 
functions.. $10.00 

EMES\S. r· 
N Maste · geon 
oun I only: Manua 

... from SliJ'eOcft 
Five Programs no CP!M user 
should be without! 

Software available for Virtually all CP!M 
systems. Specify your system · 

Available from fine dealers everywhere, or directly from: 
SUPERSOFT, INC. 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
217-359-2112 Telex: 270365 
Technical Hot line: 217-359-2691 

O.k •nd' Europe; 
DIGITAL DEVICES 
>Joi LONOON ROAD 
SOIJTHeOAOUGH KENT 
llJNeAIDGE WEI.LS 
I N< OPL 

ENGLAND TtFftit, 95582 
ter.: Tunbridge Wells l0892) 319n19 
Jap•n: 
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f-2'8, SHJBA·DA. IMO~ 
TOKYO 105 
JAPAN 
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$169.00 
AVAILABLE AT ALL FINE 
COMPUTER STORES 

Education Forum _________ _ 

FROM 
COMPUTER 
OUTPUT 
PORT 

IC lb 
7'LSU 

4 

+5V 

+ 

SOLID STATE 
RELAY 

FAN 
MOTOR 

120 VAC LINE 

Figure 2: The interface used to turn the fan motor on and off. A 
solid-state relay is simply driven from the computer's output 
port via a 74LS14 Schmitt trigger. This circuit is used in con
junction with the one shown in figure 1 to farm a closed-loop 
control system. If the fan speed is too fast, the motor is turned 
off; if it is too slow, it is turned on. 

cise. I will present a fairly detailed algorithm here, leav
ing the actual programming up to you. 

1. Initialize the time counter to 200 decimal. (Use a 
register for this purpose. When the measurement 
starts, the time counter will be decremented every 
millisecond (ms), so that when zero is reached, 115 
second has elapsed.) 

2. Initialize the pulse counter to zero. (Use a register as 
a pulse counter.) 

3. Read PHOTO. Is it low? If yes, go to 3. (In steps 3 
and 4 the input line is sensed continuously to detect a 
high-to-low transition. When this occurs, the mea
surement starts.) 

4. Read PHOTO. Is it high? If yes, go to 4. (See the 
preceding comment.) 

5. Increment the pulse counter. (A fan blade is now 
cutting the light beam.) 

6. Call a delay subroutine to obtain a 1-ms delay. (The 
subroutine should execute a delay loop of 1 ms dura
tion.) 

7. Decrement the time counter. Is the result zero? If 
yes, go to 13. 

8. Read PHOTO. Is it low? If yes, go to 6. (Low means 
that the fan blade is still interrupting the beam.) 

9. Call the same delay subroutine as above. 
10. Decrement the time counter. Is the result zero? If 

yes, go to 13. 
11. Read PHOTO. Is it high? If yes, go to 9. (Repeat 

from 9 while waiting for the next fan blade .) 
12. Go to 5. 
13. The measurement is now complete. The pulse 

counter contains the number of times the light beam 
has been cut by the fan blades during 115 second. 
Display the result, and repeat from step 1. The ex
ecution of the program may terminate here if only a 
single measurement is required. 

Note that if your computer is equipped with a pro
grammable interrupt timer, this device can be used as a 
real-time clock. Thus, an interrupt timer may provide an 
alternative to using a delay subroutine for time measure
ment. 
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Controlling a Motor 
Several methods are available to control the rotational 

speed of a motor. One of these is sometimes called "on
off control." Admittedly, this technique does not regulate 
the speed with great precision under all conditions. It is, 
however, the simplest method, and for this reason it will 
be used here. 

The "on-off control" method measures the motor speed 
periodically and compares it to a desired value. If the 
motor runs too fast, it is turned off. If it runs too slowly, 
power is applied. Thus, this experiment will demonstrate 
the principle of a closed-loop control system, where the 
input sensed by the computer is used to determine the 
control output. This experiment also provides an exam
ple of how to interface AC appliances to a computer. 

A phototransistor and a fan are used, as in the first ex
periment. However, in this case the fan is connected to 
the AC outlet through a solid-state relay, as shown in 
figure 2. The fan motor is turned on and off by sending 1 
and 0, respectively, to the output port. A Schmitt trigger 
is used to drive the relay. Many other gates could drive 
the relay equally well, but the 74LS14 contains six 
Schmitt triggers. Many models of solid-state relays are 
available, with various current ratings, and most of them 
can be used for this experiment. 

As in the previous experiment, the actual writing of the 
program is left up to you. The program should operate as 
follows: 

1. Initialize the time counter to 100 decimal. (Note that 
a relatively short measuring period is chosen, in 
order to obtain a well-regulated speed. In this exam
ple 1 /10 second is used. ) 

2. Initialize the pulse counter to zero. 
3. Read PHOTO. Is it low? If yes, go to 7. 
4. Call a 1-ms dela_y subroutine. 
5. Decrement the time counter. Is the result zero? If 

yes, go to 12. 
6. Go to 3. 
7. Increment the pulse counter. 
8. Call the delay subroutine. 
9. Decrement the time counter. Is the result zero? If 

yes, go to 12. 
10. Read PHOTO. Is it high? If yes, go to 4. 
11. Go to 8. 
12. Turn on the motor if the rotation is too slow; turn it 

off if the rotation is too fast. (The value of the pulse 
counter is compared to a value you have stored in a 
memory location before running the program. If the 
rotation is too slow, 1 is sent to the output port. 
Otherwise 0 is sent.) 

13. Repeat from step 1. 

When the experiment is performed, various speeds 
should be tried, high as well as low. You may also try to 
vary the load by applying moderate pressure to the 
motor shaft, if the design of the fan permits this. • 
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Announcing the new quick and easy way 
~ ~ to write custom business applications 

-~~:=· ·= .~~~~ in hours instead of weeks. 

At last, you can get a microcomputer 
business application development system 
that is designed for one purpose 
only . . . fast production of bug-free 
professional-looking custom business 
applications. 

"Thinks" the Way Business Thinks 
Quic-N-Easi is the revolut ionary screen
format-oriented application development 
system that thinks in terms of transactions, 
records and fields. The same way business 
thinks. Quic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up the character, field, and 
record validity checks business wants by 
merely filling in the blanks. It automatically 
signals in real time when errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 

Much Faster than BASIC 
Quic-N-Easi programming is much faster 
than BASIC because the standard busi
ness applications (key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub
routines. To produce finished professional 
looking custom business programs, you 
merely: 

G 
G 
G 

Draw the business formats directly 
on the CRT in minutes. 

F1 il in the blanks for field attributes. 
validations, tables. etc. 

Invoke the Quic-N-Easi interpreter 
to check fields against tables, check 
limits, access data files, and perform 
business calculations, etc. 
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G Optionally define file and output 
formats right on the screen. 

Pays for Itself in a Week 
By eliminating the coding drudgery of 
writing screen, fie ld, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
signif icant with Quic-N-Easi, it can actually 
pay for itself in only one week. 

Gives You Much More than a 
Screen Builder ... the Only 
Complete Business Development 
System for Microcomputers 
Quic-N-Easi handles the entire application 
development job from key entry to final 
output. You get everything you need, 
including detailed documentation to begin 
writing professional programs the first 
day. You get ... 

G 
G 
G 
G 

G 
G 

A singularly capable Quic-N-Easi 
screen builder 

A comprehensive parameter driven 
Quic-N-Easi content editor 

A full Quic-N-Easi interpreter 
language 

A complete Quic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 

A complete Quic-N-Easi print format 
handler 

A detailed Quic-N-Easi reference 
manual 

G A Quic-N-Easi self-teaching guide 

G A Quic-N-Easi quick reference card 

G An interface to other program files 

ORDER NOW-Don't Waste 
One More Day Coding BASIC 
Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs will look better, run 
better, and return more dollars to you. 
Don't delay. Order Quick-N-Easi today. 
Phone ... 215 968·0689 

QUIC· n. E!aSI™ 
STANDARD MICROSYSTEMS INC. 
136 GRANITE HILL COURT, LANGHORNE, PA 19047 

Pricing Information 

• Complete Quic-N-Easi system $395 

• Manual only $60 

• Visa and Mastercard accepted 

• Dealer Inquiries Invited 

Minimum System Requirements 
ZBO • 48K • Floppy Disc 
• CP/M (except TRSBO Mod Ill) 

Other Disk Formats • 8" Single Density 
Vector Graphics • Micropolis Model 2 

Customized Versions • TRSBO Mod 11, 
TRSBO Mod Ill, APPLE, OSBORNE, 
INTERTEC,VECTOR,ZENITH 

Apple, CP/M, lnlertec, Micropol is, and TRSBO are 
trademarks of Apple Computer, Digital Research, I nter tec 
Data Systems, Micropolis Corp .. and Tandy Corp. 
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Hard.rare Revie.r · 

The RCA 
VP-3301 Data Terminal 

Tim Daneliuk 
4927 N Rockwell 
Chicago, IL 60625 

With the cost of most computer hardware decreasing, 
RCA's introduction of an inexpensive data-entry terminal 
hardly comes as a surprise. For a modest investment, the 
VP-3301 delivers many features formerly available only 
on more expensive terminals. 

The terminal comes complete with an RS-232C inter
face and a 20-milliamp (mA) current-loop interface. It is 
capable of directly driving a standard television monitor, 
or it can be connected to a television receiver if an RF 
(radio-frequency) modulator is used. 

Physical Features 
The VP-3301 is small and lightweight enough to fit into 

a briefcase for use as a portable/remote data-entry ter-

At a Glance 

Name 
RCA VP-3301 Data Terminal 

Use 
Data entry and communication 

Manufacturer 
RCA 
New Holland Ave. 
Lancaster. PA 17604 

Price 
$369 

Dimensions 
13.1 inches long by 7 inches deep by 2 inches high 

Features 
RS-232C and 20.mA current loop interfaces. color video output 

Hardware needed 
Video monitor or RF modulator and TV set 

Hardware options 
VP-3303 includes built-in RF modulator for 5389 

minal. The keyboard is a flat membrane type in the stan
dard 58-key typewriter format, and two-key rollover is 
also provided. The unit has two extra keys that can ac
tivate switch closures for controlling user-supplied hard
ware. The switches are rated at 30 volts, 0.2 ampere, and 
1 watt maximum. 

The terminal also includes a small audio amplifier and 
speaker that can provide audio feedback when a key is 
pressed. A slide switch on the rear of the unit can turn 
this function off. With the control and escape keys, you 
can program the speaker and amplifier to produce a wide 
range of tones and sounds. 

The terminal can interface to a standard RS-232 device 
or to a 20-mA current loop through a 25-pin sub
miniature "D" connector located on the back of the unit. 
Included as part of the RS-232 interface is a group of swit
ches that control the serial port operating parameters and 
certain video-display characteristics. Using these swit
ches, you can choose from: 

•uppercase only/uppercase and lowercase 
•even/ odd parity (RS-232) 
•mark/space (current loop) 
•two stop bits/ one stop bit 
•full duplex/half duplex 
•enable/ disable control features 
•display/no display of control characters 
•40/20 characters per line (24/12 lines on screen) 
•current loop/RS-232 
•local/line 
•data rate (110 to 19 ,200 bps) 

A small AC adapter comes with the terminal. To incor
porate the terminal as a more permanent part of a larger 
system, you need only provide 8.3 volts DC at 900 mA. 

Operating Features 
One of the strengths of the VP-3301 is its flexibility; 

many options can be exercised from the keyboard under 
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You're 
t 
int 

• 
If you can find anything loNer, check the fine print. 

This is a bold statement 
to make, but our large 
and ever-growing cus· 
tomer base believes it to 
be true. The way we see 
it, the real price of mail 
order purchasing goes 
further than listed 
prices.It has to do with 
bottom line satisfaction. 
Period. 

Are the salespeople 
knowledgeable? Does 
the company add extra 
charges for using your 
credit card? Do they 
stand behind the product 
more than just offering 
factory warranty? Who 
pays the shipping for 
returned items? And, 
most importantly, is the 
price fair? 

At Alpha Byte we built 
our reputation on our 
prices and your 
satisfaction. 
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16K RAM KITS ... . 13.95 
Set of 8 NEC 4116 200 ns . Guaranteed one full 
year . 

DISKETTES 
ALPHA DISKS® 21.95 
Single sided. certified Douole Density 40 Tracks . 
with Hub·ring Box of I 0 Guaranteed one lull 
year . 

VERBATIM DATALIFE 
MD 525·01 . 10 . 16 
MD 550·01 . 10 . 16 
MD 557·01 . 10 . 16 
MD 577·01. ID. 16 
FD 32 or 34-9000 
FD 32 or 34-8000 
FD 34-4001 . 

26 .50 
44 .50 
45 .60 
3480 
36 .00 
44 .95 
48 .60 

DISKETTE STORAGE 
5'1•" PLASTIC LIBRARY CASE 2.50 
8" PLASTIC LIBRARY CASE 3.50 
PLASTIC STORAGE BINDER w/ Inserts 9.95 
PROTECTOR 5'1•" (50 Disk Capacity) 21 .95 
PROTECTOR 8" (50 Disk Capacity) 24 95 

INTEGRATED 
COMPUTER SYSTEMS 
NORTHSTAR . $CALL 
ALTOS $CALL 
IT~H™ ~ill 
CALIF . COMPUTER SYSTEMS $CALL 
MORROW DESIGNS $CALL 

PRINTERS 
ANADEX DP 9500 
ANADEX DP 950I 
CENTRONICS 739 

1295.00 
1295 .00 
765 00 

C-ITOH 25 CPS PARALLEL . 
C-ITOH 25 CPS SERIAL 
C·ITOH 45 CPS PARALLEL . 
C-I TOH 40 CPS SERIAL 
EPSON MX-80 
EPSON MX-80 F/T 
EPSON MX-100 GRAPHIC 
EPSON GRAPHIC ROM 
IDS-445G PAPER TIGER . 
IDS·460G PAPER TIGER 
IDS·560G PAPER TIGER 
NEC SPINWRITER 3510 S. RO . 
NEC SPINWRITER 3530 P. RO 
NEC SPINWRITER 7710 S RO . 
NEC SPINWRITER 7730 P RO 
NEC SPINWRITER 7700 D SELLUM 
NEC SPINWRITER 3500 SELLUM 
OKIOATA MICROLINE 80 
OKI DATA MICROLINE 82A 
OKIOATA MICROLINE 83A 
OKIDATA MICROLINE 84 
DUME 9/45 
MALIBU 200 DUAL MOOE 

CORVUS 

1440 .00 
1495 .00 
1770 00 
1870.00 
. $CALL 
$CALL 
$CALL 
90 00 

779 .00 
945 .00 

1195.00 
2195 .00 
2195 .00 
2645 00 

. 2645 .00 
2795 .00 
2295 .00 

389 .00 
549 .00 
799 .00 

1199.00 
2149 .00 
2695 .00 

FOR S-100, APPLE OR TRS-80 
MOD I, Ill 
Controller. Case/P .S., Operating System. A & T. 
5 MEGABYTES 3245.00 
10 MEGABYTES 4645 .00 
20 MEGABYTES 5545 .00 
MIRROR BACK-UP 725 .00 

APPLE HARDWARE 
VERSA WRITER DIGITIZER 259 .00 
ABT APPLE KEYPAD 119 00 
MICROSOFT Z-80 SOFTWARD 299 .00 
MICROSOFT RAMCARD 159.00 
VIOEX 80 x 24 VIDEO CARD 299 .00 
VIOEX KEYBOARD ENHANCER II 129.00 
VIDEX ENHANCER REV 0-6 . 99 .00 
M & R SUPERTERM 80 x 24 VIDEO BO 315 .00 

NEC 12" GREEN MONITOR 199 .00 
NEC 13" COLOR MONITOR 399 .00 
SANYO 12·' MONITOR (B & W) . 249 00 
SANYO 12·. MONITOR (GREEN) . . . . 269 .00 
SANYO 13" COLOR MONITOR .. . 469 .00 
SSM AID BOARD (INTERFACE) A & T 165.00 
SSM AID BOARD (INTERFACE) KIT 135 00 
ZENITH 13" ' HI RES . GREEN MON 139 .00 
APPLE FAN 44 95 
T / G JOYSTICK 54 95 
T/G PADDLE 34.95 
VERSA E-Z PORT 21 .95 
MICRO SCI A40 W/CONTROLLER 479 .00 
MICRO SCI A40 W/O CONTROLLER 409 .00 
MICRO SCI A70 W/CONTROLLER .. 629 .00 
MICRO SCI A70 W/0 CONTROLLER 549 00 

MOUNTAIN 
HARDWARE 
CPS MULTIFUNCTION BOARD 199.00 
SUPER TALKER SD200 . 259 .00 
ROMPLUS W/ KEYBOARD FILTER 179 .00 
ROMPLUS W/0 KEYBOARD FILTER 130 00 
KEYBOARD FIL TEA ROM 49 .00 
COP YR OM 49 .00 
MUSIC SYSTEM 399 .00 
ROMWRITER 149 .00 
APPLE CLOCK . 252 .00 
AID + DIA 299 .00 
EXPANSION CHASSIS 625.00 

CALIF. COMPUTER 
SYSTEMS 
S-100 BOARDS 
2200A MAINFRAME 459 .00 
2065C 64K DYNAMIC RAM 539 00 
2422 FLOPPY DISK CONT & CP/M® 359 00 
2710 FOUR SERIAL 1/0 279 .00 
2718 TWO SERIAL/TWO PARALLEL 1/0 . 269 .00 
2720 FOUR PARALLEL 1/0 199 00 
2810 2-80 CPU 259 .00 



APPLE BOARDS 
7710A ASY NCHRONOUS S. INTERFACE 139 00 
7712A SYNCHRONOUS S. IN TERFACE 159 00 
7424A CALENOAR CLOCK 99.00 
772BA CE NTRONICS INTERFACE 105.00 

VISTA COMPUTER CO. 
APPLE 40 TK . ORIVEA40(163K Bytes ) 3B9 .00 
APPLE BO TK . DRIVE ABO (326K Bytes) . 549.00 
APPLE 160 TK . DRIVE A 160 (652K Byles )799 .00 
APPLE BO COLUMN CARD . 329.00 
APPLE B" DISK DRIVE CONTROLLER 549 .00 

MODEMS 
NOVATION CAT ACOUSTIC MODEM 
NOVATION D·CAT DIRECT CONNECT . 
NDVATION AUTO·CAT AUTO ANS 
NOVATION APPLE-CAT 
LIDS 103 LP DIRECT CONNECT . 
LIDS 103 JLP AUTO ANS 
D.C. HAYES MICROMODEM II (APPLE) 
O.C HAYES 100 MODEM (S-100) 
D.C. HAYES SMAR T MODEM (RS-232) 
LEXICON LX· 11 MODEM 

TERMINALS 
TELEVI OED 910 
TELEVIDED 912C . 
TELEVIDED 920C 
TELEVIDED 950C 
ZENITH Z · 19 

TRS·80 MOD I 
HARDWARE 

145.00 
. 165.00 
. 219 .00 
349.00 
175.00 
209 00 
299 00 
325.00 

. 249 .00 

. 109.00 

639 .00 
745 .00 
B30 .00 
995 .00 

. 799 .00 

PERCOM DATA SEPARATOR 2700 
PERCOM DOUBLER 11 159 00 
TANDON BO TRACK DISK DRIVE . 429 00 
TANDON 40 TRACK DISK DR IVE 289 .00 
LNW DOUBLER WI DOSPLUS 3.30 159.00 

MORROW DESIGNS 
FLOPPY DISK SYSTEMS 
Controller. P.S . Microsolt Basic. CPIM® . 
A & T 

DISCUS 20 (Single Drive - 500K) B69 .00 
DISCUS 20 !Dual Drive - 1 MEG) 1499 00 
DISCUS 2 + 2 (Single Drive - 1 MEG) 1099 00 
DISCUS 2 + 2 (Dual Drive - 2 MEG) . t999 .00 

HARD DISK SYSTEMS 
Controller . P.S .. Moc roso tl Basic . CPIM® 
A & T 
DISCUS M 10 11 0 Megabytes) 
DISCUS M26126 Megabyles) 

ISOLATORS 
IS0·1 3·SOCKET 
ISD·2 6·SOCKET 

MICRO PRO 
APPLE CP/M® 
WDRDSTAR' 
SUPERSORT' 
MAILMERGE ' 
DAT AST AR' 
SPELLS TAR' 

CP/M"' 
WORDSTAR 
SUPERSORT 
MAIL MERGE 
DAT AST AR 
SPELLSTAR 

MICROSOFT 
APPLE 
FORTRAN' 
BASIC COMPILER' 

Circle 19 on inquiry card. 

3099 .00 
3749 .00 

.53 .95 
53 95 

259 00 
145.00 
90 .00 

215 .00 
169 .00 

310 00 
t95 00 
110 .00 
245 00 
195 00 

165 00 
315 00 

COBOL' 595 .00 
Z·BO SOFTCARD 299 00 
RAMCARD 159 00 
TYPING TUTOR . 17. 95 
OLYMPIC DECATHLON 24 95 
TASC APPLESOFT COMPILER 159 .00 

CP/M ® 
BASIC BO 
BASIC COMPILER 
FORTRAN BO . 
COBOL BO 

PEACHTREE 
APPLE CP/M® 
GENERAL LEDGER 
ACCT R EGE I VASL E 
ACCT PAYABLE 
PAYROLL 
INVEN TORY 

CP/M® 
GENERAL LEDGER 
ACCT . RECEIVABLE 
ACCT. PAY ABLE 
PAYROLL 
INVENTORY 
PROPERTY MGMT 
CPA CLIEN T WRITE·UP 

APPLE SOFTWARE 

299 .00 
319.00 
369 .00 
595 .00 

295 .00 
295 OD 
295 .00 
295 .00 
295 .00 

595 .00 
595 00 
595 00 
595.00 
595.00 
799 .00 
799.00 

MAGIC WINDOW 79 00 
DB MASTER (NEW) . 179 00 
PFS: PERSONAL FILING SYSTEM 79 .00 
PFS REFORT 79.00 
Z· TER M' B9 95 
ASCII EXPRESS 63 95 
HA YD EN APPLESOFT COMPILER t49 00 
EASY WRITER·PRO t99 .00 
EXPEDITER 11 APPLE SOFT COMPILER 73 . 95 
A·STA T COMP. STATISTICS PKG. t 19.00 
SUPER TEXT 11 t 29 00 

PERSONAL SOFTWARE 
DESKTOP PLAN 11 159 .00 
CCA DATA MGMT. SYSTEM B9.00 
VISIPLOT 159 00 
VISITR EN D/VISIPLOT 199 00 
VISIDEX 159 .00 
VISITERM t29 .00 
VISICALC 3.3 159 .00 

CP/M® SOFTWARE 
d BASE 11 599 .00 
SUPER CALC 229 00 
MAGIC WAND . 279 00 
SPELLGUARD 239 .00 
P & T CP/ M® MOD ti TRS·BO 175 00 

TRS-80 GAMES 
TEMPLE OF APSHAI 34 95 
HELLFIRE WARR IOR 34 .95 
STAR WARRIOR 34 <;5 
RESCUE AT RIGEL 24 95 
CRUSH . CRUMBLE AND CHOMP 24 95 
INVADERS FROM SPACE t 7 95 
PINBALL 17 .95 
STAR TREK 3.5 17.95 
MISSILE ATTACK 1B 95 
STAR FIGHTER 24 95 

TRS-80 SOFTWARE 
NEWDOS/BO 2.0 MOD I t39 .00 
LAZY WRITER MOD I 125.00 
PROSOFT NEWSCRIPT MOD I. Ill 99 00 
SPECIAL DELIVERY MOD I. Il l 119 00 
X·TRA SPECIAL DELIVERY MOD I, Il l 199 00 
TRACKCESS MOD I 24 95 
OMNI TERM SMART TERM MOD I, 111 B9F 
MICROSOFT BASIC COMP FOR MOD I 165. 

APPLE GAMES 
PERSONAL SOFTWARE 
CHECKER KING 21.95 
GAMMON GAMBLER . 21.95 
BRIDGE PARTNER 21. 9) 
MONTY PLAYS MONOPOLY . 29 .95 
ZORK . .32 .95 
MONTY PLAYS SCRABBLE 34 95 

BRODERBUND 
TAWALA 'S LAST REDOUBT. 24 .95 
GALAXY WARS .. . 20.95 
ALIEN RAIN (AKA GALAXIAN) 20.95 
SNOGGLE (RED JOYSTICK) 27 95 
ALIEN TYPHOON 20 .95 
APPLE PANIC 24 95 
SPACE WARRIOR . 20 .95 

AUTOMATED SIMULATIONS 
INVASION ORION 20 .95 
STAR WARRIOR 32.95 
TUES . MORNING QUARTERBACK 25 .95 
CRUSH . CRUMBLE AND CHOMP 24 95 
THE DRAGON 'S EYE 20 .95 

MUSE SOFTWARE 
ROBOT WARS 
THREE MILE ISLAND 
A.B.M 
GLOBAL WAR 
CASTLE WOLFENSTEIN 

ON-LINE SYSTEMS 
MYSTERY HOUSE 
WIZARD AND PR INCES 
H/R FOOTBALL 
H/R CRIBBAGE 
MISSILE DEFENSE 
CRANS TON MANOR 
SABOTAGE 
GOBBLERS 
SOFT PORN ADVENTURE 
PEGASUS ti 
EXPEDITER 

SIRIUS SOFTWARE 
PHANTOMS FIVE 
SPACE EGGS 
AUTOBAHN 
PULSAR II 
GAMMA GOBLINS 
GORGON 
SNEAKERS 
EPOCK 
COPS AND ROBBERS 

EDU-WARE 
PERCEPTION PKG 
COMPU·READ 
STORY TELLER 
COMPU·MA TH AR ITHMET IC 
COMPU·MA TH FRACTIONS 
COMPU·MATH DECIMALS 

32 .95 
32.d5 
20 .95 
20 95 
24 95 

20 95 
29 .95 
32 .95 
20 .95 
25 .95 
29 95 
20 .95 
20 .95 
24 .95 
25.95 
73 95 

24 .95 
24 95 
24 95 
24 .95 
24 .95 
32 .95 
24 .95 
29 .95 
29 .95 

19 .95 
24 .95 
1B.95 
39 .95 
34 95 
34 95 

COMPU·SPELL (RED DATA DISK) .24.95 
COMPU SPELL DATA DISKS 1-4, ea . 17.95 

MORE GREAT APPLE 
GAMES 
COMPUTER QUARTERBACK . 32 .95 
THE WARP FACTOR .32.95 
CARTELS AND CUTTHROATS . . 32 .95 
TORPEDO FIRE . 49 .95 
THE SHATTERED ALLIANCE 49 .95 
COMPUTER BASEBALL 32 .95 
POOL t.5 . 29 .95 
UL TIMA . 33.95 
RASTER BLASTER 24 .95 
FLIGHT SIMULATOR 27.95 
INTERNATIONAL GRANL ?RIX 25 .95 
COSMO MISSION 24 95 
SARGON 11 2B .95 
SHUFFLE BOARD 29 .95 

SUPPLIES 
AVERY TABULABLES 
1,000 3'/2 x 15/ 16. 
3.000 3'11 x 15/16 
5.000 3'11 x 15/t6 . 

FAN FOLD PAPER 
(Prices F .O.B. S.P .) 

.B.49 
' 14.95 
19.95 

91'2 x t t t Bib WHITE 3.000 ct . 29 .00 
147/ Bx111BlbWHITE3.000ct .39 .00 

CP / M is a regis1ered trademark of Digital 
Research 

•Requires Z·BO Soltcard 

We built a reputation 
on our prices and your 
satisfaction. 

PUT ER 
PRODUCTS 

TO ORDER, or for information, CALL: 

(213) 706-0333 
We guarantee everything we sell !or 30 days . II anything is wrong, 1ust 

return the item and we'll make it right. And . of course . we'll pay the shipping 
charges . 

We accept Visa and Master Card on all orders . COO orders accepted up to 
$300 .00 . 

Please add $2.00 for standard UPS shipping and handl ing on orders under 
50 pounds. delivered in the continental U.S. Call us !or sh ipping charges on 
items that weigh more than 50 pounds. Foreign . FPO and APO orders please 
ad 15% for shipp ing . Calilornia residents add 6% sa les tax. 

The prices quoted are only valid !or stock on hand and all prices are subject 
to change without notice. 
31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIF 91362 
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software control. For example, you can redefine any 
character on the keyboard to display custom characters 
on a 6 by 8 matrix. Up to 128 characters can be redefined 
at any one time, allowing you to use almost any key on 
the keyboard to make the alphanumeric or graphics 
character of your choice appear on the screen. Similarly, 
foreground/background color, sound-generator pitch 
and dynamics, cursor operation, and reverse video can 
all be controlled from the keyboard. 

A beeping sound that signifies a data input overrun 
makes the terminal particularly useful for remote data
entry or timesharing applications. 

The VP-3301 offers an impressive array of graphics
and video-related features. The character set is suitable 
for word processing, with lowercase and true descenders. 
You can select either 40 characters per line and 24 lines 
per page, or 20 characters per line and 12 lines per page. 
The cursor can be on, off, or blinking. The terminal also 
offers a choice of eight colors or seven levels of gray for 
both foreground and background video, and the color 
parameters can be redefined in the middle of a line. 

The terminal does not, however, allow character size 
to be changed in the middle of a line. For example, if you 
change from 20 to 40 characters per line in the middle of 
the screen, the change will affect the entire screen, not 
just the subsequent characters. 

You can also use the keyboard to program the ter-

minal's sophisticated sound generator. The choices in
clude pitch over about four octaves on the musical scale 
and loudness of tone. A white-noise generator is 
available for various sound effects. 

Conclusions 
I used the RCA VP-3301 in conjunction with an RF 

modulator, color television receiver, and 300-bps 
acoustic modem to access the computer facilities at a 
university in Chicago. Although it is difficult to second
guess a manufacturer's reasons for doing things a certain 
way, I did have a few problems with the terminal. For 
example, the VP-3301 is very limited in timesharing 
applications because it lacks a second serial or parallel 
port for printer support. 

In addition, I would gladly give up all the video
display options in favor of an 80-character-per-line 
display format. I also question the usefulness of color 
graphics, as you can buy a complete color computer 
system for about the same cost. Because the graphics on 
the VP-3301 are not suitable for serious industrial-quality 
displays, perhaps RCA should have made the terminal 
more compatible with remote computing applications. 

Despite the thin overlay that helps you feel the position 
of the keys, I found the flat membrane keyboard really 
cumbersome to use. I would gladly trade it for a standard 
keyboard. The membrane keyboard does, however, have 

SPELLGUARD is Shrinking 

Thousands of copies of the original CPIMtm! spelling checker are Words Removed From Dictionary in a Single Step 
used every day. Now, introducing SPEH.GUARD, Words can be added or deleted from any SPELLGUARD dictionary at a single 
VERSION 2.0 , , , keystroke without the use of util ity programs and extra diskette space. 

1.5 Times Faster Proofreading 
Tested at 50 pages 112,500 words) per minute on 8" floppy disks. 

3.0 Times More Powerful Dictionary 
20,000 word dictionary fit s in one third the original space (54K). 

A ll user-built dictionaries are similary compressed. 

Legal Dictionary Available 
19,000 word dictionary of legal terms is available. 

And it's still the easiest spelling checker to use with its menu driven design and 
extensive on-line help feature. 

Spe//guard 2.0 offers the full didionary and program on AppleumJ format 
(required CPIMumJ and 80 column card,) 

teeELLGUARD '"-THE SPELLING CHECKER 
\::::!} FOR PROFESSIONALS 

Co n1act your local Microcomputer Dealer o r w rite to ISA fo r information. Suggested retail price of 
SPEL LGUARD $295, the legal dictionary $125, and the upgrade from SPELLGUARD 1.0 to 2.0 $35 . 

Uml Apflll." 1\ ~ '~8 .,11.'•l.'d tt.1drm.1rk ol App1r Computer Co. 

CPIM i ~ d r rgr~t t"r~ d 11 adrm J1k of 0 1Bi1a1 Rr~Nrch . 
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INNOVATIVE sonwARE APPLICATIONS 
260 Sheridan Avenue., Suite 300 

Polo A lto, CA 94306 
P.O . Box 2797 Menlo Park, CA 94025 

(41 5) 326-0805 
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the advantage of being impervious to moisture, dust, and 
other contaminants because it is completely sealed. 

Most disturbing, I found the documentation for the 
VP-3301 poor to awful. To be fair, the manual I used was 
only a preliminary edition, which may explain its in
coherence. Although the manual did cover all facets of 
the terminal, it lacked complete examples, did not clearly 
explain many of the control and escape sequences, and 
contained almost no technical information. It did include 
interfacing schematics. 

Despite these drawbacks, the terminal provides good 
performance for the price. RCA wins high marks for the 
construction of the VP-3301, a well-built piece of hard
ware that promises to remain trouble-free. None of its 
problems is insurmountable, and the terminal offers 
enough versatility to find its way into many diversified 
applications.• Photo 1: The RCA VP-3301 Data Terminal. 

IMPORTS 

Epson 80's/100's 
Okidoro M80 .. 
Okidoro M82A 
Okidoro M8::1A 
Okidoro M84 . 

.. ......... ... coli 
£::149 
£469 
£749 

£1059 

HIGH SPEED 

Anodex 9500/9501 
Tl 810 Dasie . 
Dorosourh · 1 80 
New CP·Grophlcs 

C.iroh Srorwrirer·IP .... 
C.itoh Storwrirer 11 5 
NEC ::1500 .. ... ..... . 
NEC 7710/77::10 
Dioblo 6::10 

£1245 
£1249 

...... coll 

£1::124 
£1595 
£1995 
£2::140 

Burned ond rested· bocked by fosr worronry 
service. Excluslve Soll® CP /M® Increases drtve 
copoclry. Octals and Winchesters ovolloble. 
Our Northstors ore benerthon ··1ocrory sealed" 
-coll us- we'll tell you why. (free games disk). 

HRZ II 64K DD £2795.00 
HRZ Ii 64K Quad .. . , .... . £::1095.00 
Advonroge ........................ .. .... Coil 

Single user 8000·2 Includes duol 8 .. double 

density drives ( 1 Mg. copocl1y). rwo serial 

pons. 1wo parallel pOf'ts. and CP/M®. 

Coll for other Altos prices. 

ACS-8000-2 w/CP/M® 
ACS-8000-15 w/MP/M® 

£2749 
£4195 

TELEVIDEO 
A new line a f micros·serviced locally by 
General Electric. 5:y stem I includes 64K RAM. 
CP/~.· 1MG on floppy. and diognos1ks. 

£2::185 
£5::149 

The ol1·in·one computer rhor's bocke d by 
your locol Zenirh/Heorh service cenier. Green 
Screen. CP/M H, ond Supercolc incl. 

Z89 w/48K 
Z90 w/64K. DD 

$2 105 
~2295 

' I / 

:ti 
Scottsdale Systemsltd. 
6 7 JOE. McDowell Road. Suite 110. Scottsdale. Arizona 8525 7 

-VIS4 - (602) 941-5856 
Coll 8-5 Mon.-Fri. 

(We Export) TWX 910-950-0082 (IMEC SCOT) 
~~ ................ 

Adds Viewpoinr 
Televideo 91 0 
ADM OA ..... ... .. ... ...... . 
Soroc IQ 1::10 ...... .... ....... . 

Televideo 9 12 
Te levideo 920 
Televideo 950 

1-... 

Ampex 080 .......... .. ..... .. 
Dialogue 80 Amber ... .. . 
Mrme Acr 5A ............... . 
Sorce IQ 120 . 
Volker Craig 404 

£544 
S589 
$569 
$589 

.... .. ..... ·£789 
Poper Tiger 560G .. .. .... £1129 
Cenrronics 7J9P .. .. ...... $649 
Cenrronics 7J95 .. .... .. .. • $ 729 

C.ltoh Prowriter 
Malibu 200 .. ..... ....... . 
M.P.L 99G ··- ···- . ···-··· ·"" ·· 
Tolly MT 1805 

2 % cash discount included/cho1ge cords add 2 %. Prices subjec1 ro chonge. produo 
subjec1 ro ovollo biliry. Arizona residenlS odd 5%. F.0 .6. pofnr of shipmen! 5con.sdole. 
0-20% resro ckin9 fee for re rurn e d m erchandise , "Worranrles includ ed on all pro ducts. 
Personal checks ta ke ::l weeks ro cle ot. 

DEC LA::l4AA ...... ... ...... £1 049 CP/M ond MP/ M ore registered rrademarks of Digital Research. 



Don't make your 

computer old 

before its time 

Now there's Palantir™ - Word Processing and Accounting 

Software for Today's Computers 

You've just gotten o brand new computer. Don' t tie it down 

with old software. Two-year-old software will make it run 

like a two-year-old computer. 

The microcomputer industry is the fastest growing, most 

exciting industry in the world. Today's printers, terminals and 

disk drives can do things no one even dreamed of two years 

ago. 

But a computer is just a dumb piece of metal until software 

gives it life, and, unfortunately, microcomputer software has 

not kept up with the hardware. 

Until now. 

There's a commonly held belief that you should not buy new 

software because it hasn't been tested. We say, "Hogwash!" 

At one time those complaints might have been valid, but the 

software industry has come of age. We do our testing before 
we release a product, not afterwards. 

More importantly, we've learned that quality cannot be 

tested into a product; it must be built in from the beginning 

by people who know what they are doing. 

And we do. 

We formed Designer Software because we believed that the 

quality hardware of today demanded software of equal 

quality. It took a lot of time, sweat, money, care, experience 

and talent to make that belief a reality. 

We set high standards, but our team of CPA's, systems 

analysts, programmers, writers, artists and marketers that 

created Pa/antir'" Word Processing and Accounting have 

exceeded all of our expectations. 

Palantir™ is the most professional packaged software ever 

to be offered to the CP/M® market. 

We don't expect to convince you of that with just one ad, and 

we won't try. But if you're in the market for business software, 

we hope we've convinced you to find out more about 

Palantir'" - today's software for today's computers. 

for more inf or mat ion and the name of a dealer near you, please write, call, 
telex or use The Source. Dea/er, distributor and OEM inquiries invited. 

CP/M is o regisiered trCdemo1k of Digital Research 

Circle 121 on inquiry card. 

3400 Montrose Blvd. • Suite 718 • Houston, Texas 77006 
(713) 520-8221 • Telex 790510 • Source TCU671 

Designer Sohwore ond Polontir ore trademarks of Po!onlir, Inc 
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Introducing, for PDP-11 RSX, RSTS/E, and RT-11 users 

The lime Machine 
The First Dimension: Performance 

Pascal-2 performs. 
Pascal-2 programs run as fast as 
FORTRAN IV-PLUS programs-or faster. 
(FORTRAN IV-PLUS is Digital's fastest 
PDP-11 high-level language.) Pascal-2 
code is as small as code generated by 
any Digital PDP-11 compiler or interpre
ter-or smaller. And Pascal-2 typically 
compiles at 1000 lines per minute. 

The Second Dimension: 
Structure and Portability 
As a programmer, you can write in a 
language close to your thoughts. With 
Pascal's structured methods, you can 
do the job right the first time. It's easier 
to design in Pascal than it is to debug 
in FORTRAN, assembler, BASIC, or COBOL. 

As a software manager, you will see 
the value of Pascal in improved com
munication among team members: 
they can understand one another's 
code. Pascal's portability will protect 
your software investment: your 
programs will outlive your current 
hardware. 

The Third Dimension: 
Tools, Tools, Tools 
The compiler precisely reports typo
graphic or syntactic errors. The inter
active, source-level debugger helps 
detect deep-rooted logical errors. 
The profiler helps identify code that 
can be rewritten to speed program 

execution. Also included are format
ters, index generators, and documen
tation aids- a total of 70,000 lines of 
Pascal code. 

Our 2,000 customers use Pascal for 
such diverse applications as general 
ledger and payroll, integrated circuit 
design graphics, word processing, 
typesetting, and off-track betting; for 
trimming integrated circuits, monitoring 
particle accelerators, real-time ballistics 
modeling, and controlling saws in a 
lumber mill. 

The Fourth Dimension: 
Our Past and Future 
The core of our technical group has 
been together more than a decade. 
Our Pascal-1 compiler entered com
mercial use in 1975. Before releasing 
our PDP-11 product, we delivered 
Pascal-2 under contract to two major 
computer manufacturers for three 
different processors. Now we're mov
ing Pascal-2 to Motorola's MC68000, 
to Digital's VAX-11, and to the UNIX 
operating system. We're committed 
to Pascal for the long term. 

Call or write. We'll send benchmark 
details, a product description, and a 
free copy of the Pascal-2 manual 
(specify RSX, RT-11, RSTS/E). 

PDP, VAX, RSX, RSTSIE. RT·11, and FORTRAN IV-PLUS are 
trademarks of Digital Equipment Corporation. MC68000 
is a trademark of Motorola Inc. UNIX is a trademark of 
Bell Laboratories. 

Rlscal-2: The Dimensions of Performance 
Ask for a free 18"x 24" poster of this photograph. 

Network Computer Services 
6 Cunningham Street 
Sydney 2000, Australia 
Telephone: 211 ·2322 
TLX: 25523 

Valley Software, Inc. 
6400 Roberls Street, #390 
Burnaby, BC Canada V5G 4G2 
Telephone: 604·291·0651 

Circle 287 on inquiry card. 

Hourds Computing , Ltd. 
7-8 Mill Street 
Stafford ST16 2AJ, England 
Telephone: 0785-44221 
TLX: 36540 

Real Time Products 
1 Paul Street 
London EC2A 4JJ, England 
Telephone: 01-588-0667 
TLX: 884971 

Rikei Corporation 
1-26-2 Nishi Shinjuku 
4316 Shinjuku-ku 
Tokyo 160, Japan 
TLX:24208 

AC Copy 
Kurbrunnenstrasse 30 
D-5100 Aachen 
W. Germany 
Telephone: 0241-506096 
TLX: 832368 

Periphere Computer 
Systems GmbH 
Pfalzer-Wald-Strasse 36 
D-8000 Munchen 90 
W. Germany 
Telephone: 089/681021 
TLX: 523271 

Oregon 
SoftWare 

2340 SW. Canyon Road 
Portland, Oregon 97201 
(503) 226-7760 
TWX: 910-464-4779 



User's Column 

Operating Systems, Languages, 
Statistics, Pirates, and the Lone Wolf 

Jerry Pournelle 
c/o BYTE Publications 

POB 372 
Hancock, NH 03449 

"People do strange things," said my mad friend Mac 
Lean. 'They invent things like this new operating system, 
OS-1." 

"You mean it doesn't work?" 
"No, it works fine," he said. "And it's about as useful as 

a chocolate-covered wristwatch. Or maybe a triple her
nia . If you like to play with operating systems, and God 
knows I do, OS-1 will give you hours of delight. But if 
you want to use it, you get hours of tedium." 

'Why? Isn't it like Unix?" 
"Well, yes, it is, sort of." 
"But then why isn't OS-1 useful? Everyone likes 

Unix .. . . " 
"Do they? Well, maybe a lot of programmers do, as 

they ought to . I'm not so sure other users are going to like 
Unix all that much, but maybe they will. Besides, OS-1 
isn't quite Unix. OS-1 has a tree-structured directory 
system, but there's no mechanism for finding a file in 
there unless you've kept lists. And you can't make lists. 
Although the 'SET TTY' command will set the screen 
width, it won't set the printer width, so you can't even list 
for hard copy unless you've got a 132-wide printout 
device. If you don't remember what's in those directories, 
you'll never find the files!" 

'What, never?" I asked. 
'Well, hardly ever. The idea is that you can have multi

ple directories, so a lot of different users can each have 
their own, right? But floppy disks are too small for that 
kind of structure. Look, your utilities occupy most of one 
disk, and your operating system and its directories take 
up another disk. On top of that, the OS is so big that 
you've only got about 32 K bytes of RAM left over. 
That's not enough to work in. The PL/I compiler can't do 
much in that. Whitesmiths' C compiler won't even start 
to work. Leor Zolman's [excellent!] BOS C compiler 
hasn't got room to breathe. What use is a Unix-like 
system that won't let you compile C programs?" 

I still wasn't convinced. "Look," I said. "OS-1 is sup
posed to have all kinds -of nifty features taken from 
Unix .. . . " 

"It almost does," my mad friend said. "The notion 
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behind the Unix system, with pipelines and all that 
groovy stuff, is great. Unix treats everything like a file, 
and you can build 'pipelines' from your directory to the 
device you want the file to go to, or between programs. 
But OS-1 doesn't do that. Instead, it has pseudopipelines, 
with intermediate file structures. Why do that? Better to 
use CP/M and a submit program than that. With OS-1 
you just don't have enough RAM, and you have trouble 
keeping track of where you are, and the command strings 
are long and tedious if you want to look at other direc
tories. They really tried hard, and you ought to give them 
an A for effort, but only about a C for usefulness." 

"And if we go to 16-bit machines?" I asked. "Such as the 
80867 Where we've got plenty of RAM to play with, and 
hard disks and fast access and .... " 

He shrugged. 'Who knows? But I suspect that if you 
want a Unix-like system, you might as well have Unix 
and be done with it. Why compromise with something 
else?" 

And on reflection I have to agree . OS-1 is a heroic 
effort, but it somehow just doesn't make it. 

Future Operating Systems 
So what will be the operating system for future micros? 

Will we, as Chris Morgan wrote in his recent editorial 
"The New 16-Bit Operating Systems, or, The Search for 
Beniitzerfreundlichkeit" (June 1981 BYTE, page 6), "get it 
right the second time"? Or are we stuck with CP /M 
forever and aye? 

Well - first, what does "stuck" mean? For all its prob
lems - and Lord knows it has plenty- CP /M isn't all that 
bad, for users. Programming hackers really hate it, but 
true hackers hate almost anything they didn't grow up 
with. Users don't know some of the inconveniences of 
CP/M. Worse, most users don't know all its nifty 
features because of the wretched documentation for 
which Digital Research is notorious, but CP /M is fairly 
easy to learn and use, even for beginners. It gets the job 
done. 

And now that Xerox has adopted CP /M for its much-



WHY BUY FROM THE BEST? 
Service ... Support. • • 

NE ECO Software ... 

EPSON PRINTERS 

(:commodore 
16K B (16K RAM-40 Column) - Lim. Qty .... . .. . . ... . . . .. . .. .. ......... $ 995 
32K B (32K RAM-40 Clm.) - Lim. Qty ... . .. . .. . .. .... ... . ..... .. . ... ... $1295 
4016 (16K RAM 4.0 Basic-40 Clm .) .. . . . . ....... . .. ..• . .. .. .. . ..•• .. .. $ 995 
4032 (32K RAM 4.0 Basic-40 Clm.) . . .. ..... .... .. .. . .... ..... . .... . .. $1295 
B032 (32K RAM 4.0 Basic-BO Clm.) . ..... • ..... . . . . . . . ... .. ..... .. .. .. $1495 
B050 Dual Disk (1 Meg Storage) . . .......... ... ...... .. . •.... ... • ... $1795 
4040 Dual Disk (343K Storage) .. . ....• . . .... . .....•.. . .. . .. .... . . .•. $1295 
B010 IEEE Modem .. ... . . .. . .. .... ••• . . ... . .•. .. . . .. • .... .. ..... . . $ 2BO 
C2N Cassette Drive . ... . ...... .... ..... . .. . . . ... . .... . ... .. ... . . . $ 95 
CBM - IEEE Interface Cable . .. . ... .. .. ... .. ......... . .. .. . . . . . ... .. $ 40 
IEEE - IEEE Interface Cable .. .. .. . ..... . . . ... . . ... . .. .. ... . . . . . . .... $ 50 
VIC 20 Home /Personal Computer . . ..... . . . . . . .. .. . .. .. . . . . ... . .... . . $ 295 

CALL NEECO FOR 
ANY OF YOUR 

COMMODORE COMPUTER NEEDS 

NEC SPINWRITER PRINTERS 
5530 (Parallel ) .... . . . . . ..... ... . . . . ..... . .. ... . . .. . . .. . . ... $3055 

MX-80 PRINTER ....... .. . .. .... . . . .. ... . . . .. . ..• ..... $ 645 
5510 (Serial) ... . . . .. . . . ...... .. . . ... . .. . .. . .. . . .. . . .. . .... $3055 
5520 (KSR-Serial) . .. .... ..... .. . .. ...... . ... . .. . .. .. .. .. . .. . $3415 

MX-80 FT ... .. ...... . . . . . . . .. . .. ..... . ..... . .. .. ... . $ 745 
MX-100 ... . . . . . ..... . ... ... .... .. . . .. . ... . .. . ...... $ 945 

Tractor Option . ... ... .. ... .... ... . . . . . . .. ..... ... . .. ... . . •. $ 225 

MX-70 . . ........... .. . . . .. ... . . ... ..... .. .. . .. . . .. . $ 459 
INTERFACE CARDS 
8141 (RS-232) .. . .. . . . . .. ............ . . . . . .. . .. ... . ... $ 75 
8150 (2K Buffered RS-232) . . ... . ..... .. ... . . . . . .. . .. . ... $ 150 
8161 (IEEE 488) ........... . . . . . .. . .. ..• ........ . ..... $ 55 
8131 (Apple Card) .... . ... . ..... . ..... . ....... . . . . • ... $ 85 
8230 (Apple Card) . .. . .. .. .. . . . . . .... .. .......... . . . .. $ 25 
8220 (TRS-80 Cable) . .. .. .....•.. . ........ . . . .. . . . .... . $ 35 

DIABLO 630 PRINTER 
DIABLD 630 - Serial - RS-232 ... ... .. ..... ... • .• ... .. . ... . $2710 
Tractor Option . . . . . . . . . . . .... . . .. ... . . ... . . .. . .. .. .. $ 250 

AMDEK MONITORS 
Video 100 12" B•W ... ..... $ 179 64K Superbrain 
Video 300 12" Green .. . . . .. $ 249 
Color I 13" Low Res ... .. .. $ 449 
Color 1113" High Res .. . ... $ 999 

ATARI COMPUTERS 
Atari 400 ( 16K RAM) . ..... ... .. ... ... .. .... $ 399 
Atari BOO (32K RAM) - good thru B/31 ...... . .. . $10BO 
Atari 410 RECORDER . . . . ... . . . ... .. .. . .. . . . $ B9.95 
Atari B10 DISK DRIVE .. . ...... . ... .. .. . ..... $ 599.95 

~ - --~---
NEECO carries all available ATARI Software and Peripherals. -·· - - --- -·-- ~~=-=rJ 

APPLE 
16K APPLE II• ..... .. . $1330 
32K APPLE II+ . .. .. .. . $1430 
4BK APPLE II+ ... . . .. . $1530 
APPLE DISK w /3.3 DOS . $ 650 
APPLE DRIVE Only . . . . . $ 490 
APPLE Ill 12BK - In Stocki 
w/Monitor + 

Info Analystpak .. ... $4740 
·--·--:__~ 

/__/ 

/' 
/ 

PROFESSIONAL 
SOFTWARE 

WordPro 1 BK ... . . . . . . .. . $ 29.95 
Word Pro 3 (40 Clm .)16K . .. . $ 199.95 
WordPro 3+ . . . ........... $ 295 
Word Pro 4 (BO Clm .) 32K ... . $ 375 
Word Pro 4• .... .. ...... · · $ 450 

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG. 
WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 

NE ECO 
679 HIGHLAND AVE. 
NEEDHAM. MA 02194 
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(617) 449-1760 
Telex: 951021 

MON-FRI 9:00 - 5:00 -VISA' -MasterCharge and VISA Accepted • 
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The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 

Now you can have compatibility with IBM, 
INTEL, CP/M*, Z80 Softcard*, UCSD Pascal, and 
others. 

Look what the MEGABYTER dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 

INCREASED. STOP.AGE 
• Increase online storage to 2 Mega bytes 
• Double your maximum accounts and file size 
• Add high capacity efficient hard disk backup 
• Control up to 4 Shugart SA800/SA850 drives 

IMPROVED COMPATIDILITY 
• Operate APPLE DOS 3.1/3.2/3.3, mini disks 
• Preserve existing software investment 
• Interchange data with other computers 

SIMPLIFIED OPERATION 
• Reduce disk handling and l/O slot usage 
• Gain automatic single/double density operation 
• Change to double sided drives with one switch 

Available at your Apple dealer. Call or write today!! 

§) 
SORRENTO VALLEY ASSOCIATES 

SVA 11722 SORRENTO VALLEY ROAD 
SAN DIEGO, CA 92121-1084 
1714) 452-0101-TWX 910·335-2047 

•CP/M trademark of Digital Research, Inc. 
ZBO Softcard trademark of Microsoft, Inc. 
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advertised systems, one conclusion is plain: any popular 
system of the future will have to be upward compatible 
with CP /M, because there's just so much good software 
running under CP /M. Digital Research did us all a good 
turn by coming up with something approaching a stan
dard in this field. I remember when we had to use F-DOS. 

And then there are the CP /M utilities. You don't have 
to understand CP /M, as long as someone else does. I've 
mentioned the CP /M User's Group (CPMUG) before; it's 
an outfit that distributes all kinds of nifty utilities, like 
COPY routines, and FAST (which speeds up CP/M 1.4), 
and the like. The problems with CPMUG are selectivity 
and updating: there are more than 50 disks in the 

Items Reviewed 
Workman & Associates 
112 Marion Ave. 
Pasadena, CA 91106 

CP /M Disk Utilities 

Ecosoft 
POB 68602 
Indianapolis, IN 46268 

Micros tat 

Software Labs, Inc. 
735 Loma Verde 
Palo Alto, CA 94303 

OS-1 

Ashton-Tate 
Suite 1510 
3600 Wilshire Blvd. 
Los Angeles, CA 90010 

dBASE II 

8-inch single-density 
disk 

8-inch CP/M or 
5-inch North Star disk 

8-inch CP/M 

Lobo Drives International 
354 South Fairview Ave. 
Goleta, CA 93117 

LX-80 (expansion 
interface for TRS-80) 
LOOS (operating system for TRS-80) 

Digital Research 
POB 579 
Pacific Grove, CA 93950 

PL/I-80 with LINK-80 linker 

Book Reviewed 
Winston, P. H. and B. K. P. Horn. 
LISP 
Reading, MA: Addison-Wesley 
Publishing Company, 1976 

Disk I $27.50 
Disk II $27.50 

$250 

price information 
unavailable 

$700 

price under $1000 
as tested 
$169 

$600 

$11.95 



In this age of runaway inflation ... 

Look what $895 *will buy 

FCC Class B Tested. 
UL Listed. 

Th e ideal input device for the small 
system user. 

·- ·- -~ -· -· -~ 
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Available with stylus or optional cursor. 

Available with optional display. 

· u.S. Suggested retail price 

The HIPAD™ digitizer 
Inexpensive input to your computer 

The HIPAD™ digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data into the computer by locating individual points on 
the digtizers 11 " x 11 " (28cm x 28cm) active area. In the "stream mode" a contin
uance of placements of coordinate pairs may be input. 

Not a kit , the HIPAD™ comes complete with both RS-232-C and para llel in :erfaces 
and has its own built-in power source. The origin is completely relocatable so coor
dinates may be positive or negative for a true reference value and oversized mater
ial may be input by simply resetting the origin . 

Accurate positional information, free form sketches, 
even keyboard simulation 

All can be entered using the multi-faceted HIPAD™ digitizer. Its capabilities and 
low price make the UL listed HI PAD™ a natural selection over keyboard entry , inac· 
curate joysticks, or expensive approximating light pens. It's perfect for inputting 
isometric drawings, schematics, X-rays, architectural drawings , business graphs, 
and many other forms of graphic information , as well as creating your own graphics. 

Use it with Apple ll TM , TRS-80 Level II m , PET TM or other 
popular computers 

The HIPAD's™ built-in RS -232-C ;rnrJ pa«illel 8 h1\ int erfaces make ii al l 
possible. (For Apple II order DT-11A, forTRS-80 or PET order DT-11). 
Furthermore, you get English or metric scaling, data format (B inary/BCD/ASCII), 
selectable baud rates, and resolution of either .005 " or .01 ". 

For complete informat10n. contact Houston lnstrumenl. One Houston Square. Austin. Texas 78753 
!512! 835-0900. For rush literature requests. outside Texas . call toll free. t -800·531·5205 For techni cal 
information ask fo r operator #5 In Europe. contact Houston Instrument. Rochester laan fi R?40 ( ;1 ~ 1 e1 
Belgwm Phone 059127 74 45 

TM HI PAD is a trademark of Houston Instrument 
TRS-80 1s a trademark of Tandy Corporation 
APPLE is a trademark of Apple Computer Inc. 
PET is a trademark of Commodore Business Machines. Inc . 

Circle 173 for literature 
Circle 174 to have representative call 

houston instrument 
GRAPHICS DIVIS ION OF 

BAUSCH & LOMB ~ 
Vi sit us at NCC-Booth 911 
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CPMUG library, most filled with junk, useless games, or 
obsolete versions of programs since updated. 

There are other sources of utilities. Various user net
works distribute all kinds of nifty programs - modem 
emulators, catalog programs, library routines, you name 
it. And these get revised all the time. So how could you 
tell which ones to use? 

The answer is, you couldn't-until Barry Workman, of 
Workman & Associates, came along. Barry sifts through 
the CPMUG and other public-domain sources and puts 
together disks of utilities, which he11 sell for $27.50 a 
disk. Right now he's got two such disks. 

"Utility Disk One will always be the most useful CP /M 
utilities I can find," Workman says. 'The latest and fastest 
copy routines, command-line processors, directory pro
grams, a good modem program to use with The Source or 
Micronet or whatever. Comparators and filters, stuff like 
that. Ward Christenson's disk catalog utility, which is by 
itself worth more than the disk if you don't have it." 

"How do you select the programs?" 
'Mostly I ask people like you what you'd like to have." 
The documentation on the Workman disks is ade-

quate, generally better than what was on the CPMUG 
disks. At least it had better be: Barry, by supplying quan
tities of a wonderful liquor called slivovitz, which he 
finds in some unknown place, gets me to go over the stuff 

ATTENTION S-100 
USERS, OEMs & ISOs! 

MM-103 IS THE ONLY MODEM 
FOR YOUR NEEDS! 

In previous issues, we listed more than 50 reasons why PMMI MM-103 modems 
are superior. along with a list of satisfied users that is now too tong to print. 

Quality, integrity and low c:ost have made the MM-103 America's most popular modem. 
PMMI was the first to gain FCC approval and meet IEEE-696 S-100 standards. 

You won 't find another modem for the S-100 bus with a wider range of Baud rates, 
more extensive and controllable software and such an unbeatable warranty. 

And since PMMI has eliminated the need for an acoustic coupler or an RS 232 adapter. 
your connection is more reliable and you buy no unnecessary hardware. 

SO DON'T DELAY! 

For fm1her inlormation, call or write: 

Three Skyline Place 
5201 Leesburg Pike, Suite 604 

Falls Church, VA 22041 
[703J 37S-9660 

Or dia!intoour 24 hour-a-day Modem Test Cen!er : 
l7CDIJ79-0JCDIJDDBaudl 

AfTER All ... 
All MODEMS ARE NOT 

CREA TED EQUAU 
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for him. I do not rewrite it, but I do smooth out some of 
the ambiguities. 

Workman's Utility Disk Two has Ward Christenson's 
disassembler, some comments on how disassemblers 
work, and instructions. It also has some other utilities 
probably more useful to programmers than users, 
although again Workman has tried to keep things simple 
and provide what he thinks will be most useful. 

I can't list exactly what's on each of the disks, because 
that changes according to what Barry thinks is the most 
useful selection he can put together each month. He does 
try to send out the latest versions of the various utilities 
as he gets them. 

The Workman utilities are public-domain programs, 
and almost all of them could be obtained by swapping 
with other people - for that matter, the only copyrighted 
materials on the Workman disks are some documentation 
files. The price may be just a bit steep, but Barry says he 
can't afford to produce the disks for less. He's selling them 
as a service; he won't get rich at $27.50 per disk. If your 
time is valuable, the utilities are worth the price. 

The Workman utility programs are for 8-inch soft
sectored, single-density CP /M systems only, the kind of 
stuff that my friend Ezekial, who happens to be a 
Cromemco Z-2, likes. But of course I have another com
puter. ... 

Lobo to the Rescue 
It was at the West Coast Computer Faire. I was talking 

to Roger Billings, president of Lobo Drives International, 
about their hard disks. 

'Tm in big trouble," I said. 
'Why?" 
"Here I am at the Faire. 111 be bringing home a lot of 

new software. Automated Simulations has some great 
new games. And when I get home my kids are going to 
kill me, because Ezekial is running fine, but their com
puter isn't. And my name is mud if I can't get that TRS-80 
going again .... " 

'What happens?" Roger asked. 
'Won't boot. Drives spin, but the system won't come 

up." 
"Hmm. Can we come see you next week?" 
"Sure," I said, and promptly forgot the conversation, 

there being so much to see and do at the Faire. Precisely a 
week later I was talking on the telephone when the 
doorbell rang. Here at Chaos Manor that's a big deal. 
Dogs bark and madly skid on rugs to the door, followed 
by shouting boys trying to restrain the dogs. Anyone 
who waits for the door to open is determined. 

Eventually I got off the phone to find Eliot Lane, Lobe's 
product engineering manager. He had a van outside. "I've 
come to fix up your TRS-80," he said. 

And fix it up he did. The first step was to replace my 
Percom disk drives with two new Lobo drives. That turns 
out to be easy: Lobo drives have the cable connector on 
the back where you can get at it without taking out 
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INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 

At last, there's a multi-user micro
computer system designed and built the 
way it should be. The CompuStar™. Our 
new. low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system , our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib
uted processing. Small business. Scientific. 
Whatever' And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it ... 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor
age system. Up to 255 terminals can be 
connected into a single network' Each ter
minal (called a Video Processing Unit) con
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter-
nal users together to "share" the. 
system's disk resources. So, no 
single user ever need wait on an
other. An exciting concept ... 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways as you 
can imagine The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re
quirement is a data entry 

or inquiry/ response application. And ~your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop
pies built right in. And it boasts over 
350,000 bytes of local. off-line user stor
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1 Y2 million bytes of dual disk stor
age. But no matter which model you 
select, you 'll enjoy unparalleled versatility 
in configuring your multi-user network 

Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible' 

No matter what your application, 
the CompuStar can handle it' Three disk 
storage options are available. A tabletop 
10 megabyte 8' ' winchester-type drive 
complete with power supply and our spe
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data-CMD drive with a 
16 megabyte removable, top loading car
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to go _ . . with up to 254 more ter
minals in the network by simply connect
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . .. with data transfer 
rates of 1.6 million BPS' 

Software costs are low. too. 
CompuStar's disk operating system is the 

industry standard CP /M*. With an 
. impressive array of application soft

ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 

mo:st diff icult programming tasks. 
Compare for yourself Of all 

the microcomputer-based multi-
user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep-
tional value and upward 
growth capability. The 
CompuStar™. A true price 
and performance leader! 

9]~~flEC 
35svsreMs® 
2300 Broaa River Rd Co1umb1a_ SC 29210 
18031 798-9100 TWX: 810-666·2115 
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TEXAS COMPUTER SYSTEMS 
Offers Lowest Prices on 

An excellent computer for your business 
needs . Easy expandability & compatitiility. 
No formal operator training needed. Al l ac· 
cessories available - dis k expansions. 
printers, software, at our low discount 
prices. Our fast, fully insured air fre ight 

I'.":~;::==~- service can assure most deliveries within 
"- seven da s after a ment is received . 

111111111111111111111111 

E Radio Shack Printers E 
: Daisy Wheel II $1695: 
E Line Printer V $1 599 E 
E Line Printer VI $995 E 
E Line Printer VI I $325 E 
=une Printer VIII $699E 
""11111111 1111111111111111 

Model Ill l&K $835 
Model 111 32K $979 
Model Ill 48K $1089 

Graphtrax option for MX-80 only $79 
Model I exp. int. , Model Ill cable $35 
Model I keyboard, card & cable $85 
Apple interface card & cable $89 
Pet 1 EEE interface & cable $79 
Serial RS-232 unbuffered card $65 
2K buffered serial RS-232 card $ 159 

With TCS Memory: 
Model 111 32K $909 
Model Ill 48K $969 

Model Ill 48K 2 Disk RS232 $2075 

Color Computer 
4K Level 1 $319 
16K Level 1 $439 
16K Extended Basic $469 
32K Ex. Basic $569 

Color Disk "O" $519 
Color Disk "1" $349 

With TCS Memory: 
16K Level I $369 
16K Extended Basic $449 
32K Extended Basic $ 5 2 9 
32K Upgrade Kits $ 7 9 
.,_. TCS EXCLUSIVE .,... 

· Epson to Color Computer card & 
cable $59 

Model Ill 48K 2 Disks $1895 TCS 
We use quality fiberglass disk controller boards & gold plated con· 
tacts. No soldering or modification to existing RS circuitry. For RS 232, 
add $105. 80-160 track drives, $Call . TCS limited warranty. 
Model Ill Disk Kits - high quality disk contro ller board uses gold 
plated contacts on double sided glass epoxy board for long life 
reliability. 
Kit #1 Controller, power supply, hardware . . . .. . . .. . ....... $379 
Kit #2 Also includes 1 drive 40 track . .. . .. . . .. . .... .. .. . . . $595 
Kit #3 Also includes 2 drives 40 track . . . . . . . . . . . . . . . . . . . . . $849 
No soldering or modifications to existing circuits. 

Corvus Hard Disks $Call 
5. 10. or 20 megaby1es ol S\orage l or lhe Model I. II. or Ill. We can conligure a syslem lo r you wilh e11l1er 
TRSOOS. NEWOOS 80. or CP/M lor one. orseveralcompulers sharing a single hard drive simullaneously. For 
example. tram 1 to 8 Model 11 · s may share a single large data base with the Corvus Cons1ellation Multiplexer . 

For fast. effi cient service. Heart Of we can ai r fr eight from Dall as 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

...A.,. Toll Free Number 800 433-5184 
N Texas Residents 817 274-5625 

Dallas Metroplex 265-1524 
• Paojmen1 Money Order . Cash1er"s Check . Cer11 fier1 •Prices su b1ec! 10 ct1ange any time. 

Check Personal checks lake 3 wks VIS A. MC . • No lax oul·ol-s1a1e. Texans add 5"/o 
add 3% •Delivery sub1ec1 to availability . 

Free shipping on all software and small items over $100 per order. Other items, shipping 
ex tra, quoted by phone. 
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screws (and I wish the Percoms were built that way; it's 
bloody easy to have one of the power cables come loose 
inside the drive when you put it together after connecting 
the data cable). But when we tried booting the system, 
nothing happened. At least we knew it wasn't the fault of 
the Percoms, which had always worked well and still do, 
except for the inconvenient placement of those cable 
connectors. 

Next we installed Lobo's LX-80 expansion interface to 
replace my TRS-80 interface. My TRS-80 Model I is one 
of the intermediate versions; in addition to the ribbon 
cable (with flat booster box) connecting the keyboard to 
the expansion interface, there's also a round 
cable-which makes it pretty crowded and hard to get at 
the RESET button. There's no connection for anything 
like that on Lobo's LX-80. 

"Just ignore it," Eliot said. He proceeded to connect the 
LX-80. It didn't work, so we took apart the TRS-80 
keyboard, and lo, there was a broken wire in the ribbon 
cable connecting the two halves of the system. Eliot 
soldered jumpers around the broken parts and tried 
again, and all worked fine. 

It still does. We're now running the Lobo LX-80 with 
LOOS operating system, and both work splendidly. The 
disk drives are a pair of Lobo 5114-inch and another pair 
of Lobo 8-inch; all four are running at double density and 
doing fine, and with this system you can move every
thing from small disks to big ones and back again, giving 
you a lot of storage . 

Now, about the LX-80: this is an excellent product. It's 
well made, in a metal case, with precisely located com
ponents. The insides look professional, as opposed to the 
TRS-80 expansion interface with its jumpers and cut 
traces and soft plastics and such. The one I've got is the 
full-blown model, with two serial ports and a parallel 
port, and cable outlets for both 5 %- and 8-inch drives, 
and 32 K bytes of memory. There's an on-board PROM 
(programmable read-only memory) that brings the 
system up into LOOS. It supplies power for all the ports 
from a single wall plug that works through a positive ac
tion switch. There's a good pilot light. The LX-80 comes 
with documents· that explain what's going on. It connects 
to your TRS-80 with a single cable and with no booster
box. You don't need the various kludges that Radio 
Shack threw in to keep its Model I working. 

The LX-80 will reformat and run both 5114- and 8-inch 
disks, at either single or double density. It will let you 
transfer files from single density to double density. It has 
an external data separator (which separates data signals 
from timing signals), so that you don't get the disk errors 
for which TRS-80s are notorious. (The TRS-80 system 
uses the data separator internal to the disk-controller 
chip; even Western Digital, which makes the chip, 
recommends that you don't do that.) 

In other words, I like the Lobo LX-80 . 
The problem is that it's expensive; the model I tested 

would probably retail for just under $1000. It's really bet-



EPSON MX-80 . . ...... . . $CALL 
80 cps/9x9 matrix/Lower case with 
true descenders/Bi-directional & 
Logic seeking/Adjustable trac· 
tor/Expanded printing/Block 
graphics/Forms control/Com· 
pressed printing/Double-strike 
printing/Correspondence 
quality/Emphasized printing 
mode/Standard parallel interface. 

EPSON MX-80 FfT . .... . . $CALL 
Same features as the MX-80 plus 
Friction Feed. Adjustable 
removable tractor is standard for 
ease of handling forms and single 
sheets. 

EPSON MX-100 . . .... . . . $CALL 
Most of same features as the 
MX-80 & MX-80 FIT but on 15% 
inch carriage for printing 132 col
umns with standard 10 cpi font or 
236 columns in the compressed 
character font. The MX-100 is com
p I ete with Dot Resolution 
Graphics. 

Circle 20 on inquiry card. 

EPSON INTERFACES & OPTIONS 
TRS-80 MODEL I, Ill CABLE ....... . . 30.00 
TRS-80 MODEL I Keyboard Interface . 95.00 
TRS-80 MODEL II CABLE .... .. . . .. 30.00 
APPLE INTERFACE & CABLE ... . .. 100.00 
IEEE 488 INTERFACE ............. 60.00 
SERIAL INTERFACE ...... .. ..... . 70.00 
AT ARI CABLE . . . . . . . . . . . .. 35.00 
SERIAL INTERFACE (2K Buffer) . . . . 149.00 

SERIAL CABLE Male to Male . . . . ... 30.00 
DOT RESOLUTION GRAPHICS . . .. .. 90.00 
MX-80 REPLACEMENT RIBBON .. .. . 13.00 
MX- 100 REPLACEMENT RIBBON .. .. 24.50 
MX-80 PRINT HEAD ..... .. .. . .. . . 40.00 
MX-100 PRINT HEAD . .. .. . . .. . .. . . 45.00 
EPSON SERVICE MANUAL . . . . . .. . 40.00 
IBM PC CABLE . .... . .. .. . . . . . ... 37.95 

We built a reputation on our 
prices and your satisfaction. 

We guarantee everything we sell for 30 days . If 
anything is wrong . just return the item and we 'll make 
it right. And . of course. we 'll pay the shipping 
charges. 

We accept Visa and Master Card on all orders. COD 
orders accepted up to $300.00. 

Please add $2.00 for standard UPS shipping and 
handling on orders under 50 pounds. delivered in the 
continental U.S. Call us for shipping charges on items 
that weigh more than 50 pounds . Foreign. FPO and 
APO orders please add 15 % for shipping . California 
residents add 6% sales tax. 

The prices quoted are only valid for stock on hand 
and all prices are subject to change without notice. 

31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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ter than the computer it supports. Lobo was a bit late get
ting the LX-80 on the market. Most of the people who 
need one may already have a Radio Shack expansion in
terface, and now Percom will sell you a doubler to allow 
double-density operations and an external data separator 
to add to your Radio Shack interface. If you're using the 
TRS-80 Model I, and you're thinking about an expansion 
interface and disk drives, the LX-80 won't cost much 
more than the Radio Shack plus Percom's separator and 
doubler. And if you want quiet, trouble-free operation, if 
you want to be sure your expansion interface isn't giving 
you trouble, and you're willing to pay for that assurance, 
then the LX-80 is a very good way to go. Lobo builds 
quality products, and it stands behind them. 

There's one more problem with the LX-80: it won't 
work with George Gardener's Omikron Mapper. The 
Mapper is a device for letting you run CP /M with a 
TRS-80 Model I; I reviewed the Mapper more than a year 
ago (see "Omikron TRS-80 Boards, NEWOOS +, and 
Sundry Other Matters," July 1980 BYTE, page 198), and 
I'm pleased to say ours has never given us any trouble. 
(True, the broken wires in my TRS-80 probably came 
from the flexing during installation and removal of the 
Mapper, but after all, I did that about 20 times in order to 
put in other stuff for test, so that hardly counts against 
Omikron.) There's no reason why the LX-80 and the 
Omikron Mapper can't work together; it's just that the 

As if by magic, word processing from 
Peachcree Sofcware cransforms your busi
ness' masc rime-consuming cyping proj
eccs inco com pucerized ease. 

You'll be amazed how easily Magic 
Wand glides you chrough "cue and pasce" 
casks. The syscem includes a full-screen 
cexc edicor and excraordinary memory 
capabilicies. You can save all or pare of 
yo ur oucpuc on a disk -even pr inc one file 
while edicing anocher. The user's manual , 
wriccen in simple, non-cechnical English, 
includes a seep-by-seep inscruccional pro
gram. And Magic Spell™, one of a whole new series of 
"Magic" packages, will add co your produccivicy. Ir che~ks 

LX-80's PROM is geared to disable certain parts of the 
TRS-80, and to readdress some of the system's ports. A 
good software expert could make the two work together, 
and I think Lobo ought to consider doing that. The abil
ity to convert the TRS-80 Model I for CP /M and still run 
regular TRS-80 stuff as well adds greatly to the 
computer's value. 

Lobo's Disk Operating System 
The TRS-80 used to drive me mad because of the 

operating system. I always used NEWOOS instead of 
Tandy's standard TRSOOS. Now there's LOOS, Lobo's 
disk operating system for the TRS-80 Model I. Although I 
still think it's needlessly complex, LOOS is now the best 
TRS-80 operating system going. It's a lot better than 
TRSOOS. 

Although it was designed to work with the LX-80, 
LOOS will work fine with a TRS-80 Model I and a Radio 
Shack expansion interface. With LOOS you can run 40 
tracks per drive if your disks can do that. (TRSOOS is 
limited to 35 tracks no matter what your disks are.) 
LOOS will also work with the Percom doubler and data 
separator. LOOS knows whether your disks are format
ted for single or double density and stores the files 
accordingly. You don't need to keep track of that, or to 
use special commands. 

your spelling againsc an incernal "dic
cionary" of up co 2 0, 000 words. 

Once you've used any Peachcree 
Sofcware Package, you'll find ic amaz
ingly simple co add ochers. Our easy-ro
use manuals enable you co quickly make 
che cransicion from word processing co 
our general accouncing programs. 

Peachcree Sof cware refleccs years of 
developmenc, refinemenc and user cesc
ing. Thar's why chere are more chan 
20,000 Peachcree Sofcware packages in 

use. To gee yours, see your nearesc dealer or call,800-835-
2245, exc. 35 (in Kansas, 800-362-2421, exc. 35). 

PEACHTREE SOFTWARE, 3 Corporate Square, Suite 700, Atlanta, Georgia 30329 (40~) 325-8533 
Telex I I: 810-751-0273 PEACHTREE ATL. 

Peachtree Sof twarc, Magic \Xfam.l , Mag ic Spell, and Sales Trackers arc trademarks of Peachtree Soft wan:, Incorporated. 
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SuperCalc ~. . . The Only 
Eleckonic Spreadsheet 

You'll Ev.er Need. 
Rave Reviews from 
Info World 

InfoWorld 
Software Report Card 

SuperCalc, 
Rev 1.0 
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Usefulness D D D QI 
Oo!',umentalion D D GZl D 
Ease of Use D D D GZl 
Error Handling D D D Ill 

! 
11 

"SuperCalc has now brough t the 
fun uti!Hy of a spreadsheet simulatGr 
&o the CP!M world . .. The program 
worked flawlessly. 

"Most of the other CPIM 
spreadsheet simulators sidestep the 
terminal problem by not doing an 
actual real-time spread sheet. .. 

"SuperCalc solves this problem 
neatly by providing an install program 
that matches the attributes of the 
terminal . . The result is impressive. 

"While there is no way to 
enumerate all of SuperCalc's features, 
a few of the useful ones bear 
mentioning. You can adjust the width 
of all columns ... row titles can be as 
long as you want. . . The program has 
an efficient memory manager, and you 
can pull in sections of other models as 
inputs to the model you're using . .. You 
can flip the screen to display either 
results, or the actual model 
equations ... 

"You can protect the contents of 
any row, column or individual 
cell ... split the screen either 
horizontally or vertically .. . 

"The SuperCalc manual is well 
written .. .It is easy to read and 
presents information on a variety of 
levels . .. 

"SuperCalc is easier to use than 
any other spread-sheet simulator I 
have encountered, and I have 
encountered most of them. . . 

"I predict that Sorcim 's user 
support will be excellent." 

Tim Barry, lnfoWorld, October 5, 1981. 

Circle 339 on inquiry card. 

Financial Planning 
and Report Generation 
If you run a business, if you're an 
accountant, business planner, or 
engineer, find answers to all your 
"what if" and "what now" questions 
with the SuperCalc program. This 
single package lets you generate 
reports, combine sections of separate 
spreadsheets, and create formatted 
printed reports. And SuperCalc has 
powerful editing capabilities not found 
in other packages. Delete entire 
commands with a single stroke. Or 
plug in a repeating formula-just 
once. And protect important 
information from unintentional entries. 

These and more features give you 
beautifully formatted reports, exactly 
as you want them. 
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The AnswerKey™ 

W.@nldn.'t ym1r o.peratien be 
simple if help were just a keystroke 
away? Well, itis. We call il The 
Answer Key .. It's Like having fhe er.l'tir.e 
SuperCalc Tutorial and Reference 
Guide at your fingertips. 

Touch the questionmark key and 
the program explains itself with 
simple English messages. You'll see it 
all on your screen. Or you can refer to 
the handy AnswerCardTM reference 
guide. 

The AnswerKey brings novices up 
to speed. And keeps you there when 
you've become a veteran SuperCalc 
user. 

Whether you're developing 
management strategies, financial 
analyses, marketing plans, or sales 
projections, you get bottom line 
results. Instantly. 

SuperCa/C 
a]SORCIM 

Sorcim Corporation 
405 Aldo Avenue, Dept. Al 
Santa Clara, California 95050 

(408) 727-7634 
Telex: 910-338-2003 

SuperCalc, The AnswerKey, and The AnswerCard 
are trademarks of Sorcim Corporation. 
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1he RllRAM S-100 
Bubble Memory 
System 
A whole lot more ... 
at 25°/o less 
Now there is a bubble memory system that is fully 
compatible with IEEE S100. And It's available from Teleram 
at 25% less cost compared to other bubble memory 
systems currently available-plus-it requires only 25% of 
the physical space. Each board has a capacity of 128K cr 
256K bytes of non-volatile storage and can be daisy 
chained to provide one megabyte. 

FEATURES: 
• DATA IS RETAINED AFTER POWER OFF 
• 40 MILLISECOND ACCESS TIME 
• CORRECTION FOR UP TO 5 BIT BURST ERRORS 
• CP/M COMPATIBLE 
• UNAFFECTED BY DUST 
•VERY HIGH RELIABILITY 
• OPERATES IN VERY HARSH ENVIRONMENTS 
• COMPLETELY MANUFACTURED IN THE U.S. 
• IDEALLY SUITED FOR PORTABLE AND PROCESS 

CONTROL APPLICATIONS 

The Teleram S-100 Bubble Memory System can provide 
the opportunity for new design concepts. 

For a free data sheet call or write: 

TELERAM COMMUNICATIONS CORPORATION, 
2 CORPORATE PARK DRIVE, 
WHITE PLAINS, N.Y. 10604, (914) 694-9270 

COMMUNICATIONS 
CORPORATION 

2 Corporate Park Drive 
White Plains, NY 10604 
(914) 694-9270 TELEX 646658 
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A major feature is that files created with LOOS can be 
transferred from a TRS-80 Model I to a Model III, and 
they say you can get frorri a Model I to a Model II also, 
although I'm not sure how. 

LOOS is superficially similar to TRSOOS. It has all the 
inanities about passwords and protection levels and such 
that TRSOOS sticks us with. Fortunately, though, with 
LOOS you can get rid of all that stuff - as you should. 
Anyone who trusts those "password" and "protection" 
systems should get his head examined. Any of those 
systems can be defeated by any half-competent 
programmer. 

You get all kinds of utilities with LOOS: a debugger, a 
job-control language, and a patch to Microsoft (Tandy) 
BASIC that ali.:iws you to renumber selectively, use 
random-access files, step through a BASIC program one 
statement at a time, and cross-reference programs. 
There's also a spooler to allow printouts while you work 
on other programs. 

The system is easier to use than TRSOOS, but you do 
have to learn it. The LOOS documentation is fairly clear, 
but dense in places; you really have to read through most 
of the document, then go back and start over. The usual 
hacker's way of plunging in and doing this and that while 
thumbing through the manual probably won't work-at 
least it didn't for me. 

On the other hand, LOOS comes with a toll-free 
number that you can call to get help. I called it several 
times and found myself speaking to systems program
mers who really know LOOS. They tended to think I was 
nuts-the answers to almost all the questions I had were 
right there in the manual (and if I' cl read through the 
manual instead of jumping right in like any hacker, I'd 
have known that). They also tended to expect me to 
know more than I'd expect a typical user to know; but 
then I had an early copy of LOOS, and they hadn't had a 
lot of experience with naive questioners yet. By now I bet 
they know better. 

The documentation is nothing to brag about, but it 's 
adequate, provided that the reader is patient and will go 
through it twice. There are plenty of examples, most of 
them informative. It needs a good index and an analytical 
table of contents and a better introduction to the 
"philosophy" behind LOOS, but you can, with patience, 
learn the LOOS system from the manual. That beats the 
daylights out of some system manuals I know of. 

One reason LOOS is complex is that it really is an 
operating system not just for the disks, but for the whole 
TRS-80. It has the ability to set logical devices, and trace 
programs, and do lots of neat things you don't associate 
with the TRS-80. LOOS with the LX-80 gives you a fairly 
powerful system, with a real monitor just like regular 
computers, and even with the Tandy interface you still 
get a lot more control over your machine than you get 
with either NEWOOS or TRSOOS. 

As far as I can tell, you can run any programs under 
LOOS that you can run under TRSOOS, except for those 
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16K STATIC RAM $169 64K STATIC RAM $ 795 

Rnally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETELY ASSEMBLED 
These memory boards are not kits, 
nor skeletons-but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry's 
best warranties. 

SUPERIOR DESIGN & QUALITY 
Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 

32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659 

NO RISK TRIAL 
We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 
WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 
Please send check, money order, 
VISA or MASTERCHARGE (add ICA#) 
with your order. Sony, no C.O.D'.s. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER inquiries invited. 

/:Ilrn mczmor\] 
llJ/ill mczrchant 

14666 Doolittle Drive 
San Leandro, CA 94577 

(415) 483-1008 

64K RAM, Model MM65K16S 
Cool running operation to 10 MHz 
Ultra low-power consumption 

Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.) 

Bank Select Capability 
Extended Addressing Capability 
One 16K submodule equipped with a 

2K window which may be located 
in any of the 2K segments 

2716 ( 5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 
Runs on any S-100, 8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 
Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with 1K 

windows 
Four independent 4K X 8 byte 

segments 
Uses field proven 2114 (1K X 4) 
Low-power consumption (Typ.1.3 Amps) 
Runs on any S-100 8080, 4 MHz 

Z-80 or 5 MHz 8085 system. 
Prices, terms, specifications subject to change without notice. 

Circle 228 on inquiry card. 
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FREE 
Computer 
Forms 
Catalog 
with 32 pages of 
continuous 
business forms for 
small computer 
systems 
Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 

• Quality products at low prices 
• Available in small quantities 
• Fast Service 
• Money Back Guarantee 
• Convenient TOLL-FREE ordering 

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 Monday - Friday 

r:---------..... ase rush a new computer forms catalog to: CODE 22460 I 

I Name 

I Company 

I Street 

City, State and Zip 

I Phone 

I 
I 
I 
I 

I Computer make & model I 
I E Nebs .J 
._ - - - - • Coiiijliiter Forms 

78 HollisSlreel, Grolon,/Vlass. 014 71 
A division ol New England Business Service, Inc. 
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programs that are artificially protected with goofy sector
ing and other strange tricks to keep you from copying 
them. And anyone who uses such programs is, in my 
judgment, not doing the profession much of a favor to 
begin with. On that, more later. 

The bottom line on LOOS is that I like it. It 's kind to 
the user, and it's a fairly complete operating system. I still 
prefer to convert my TRS-80 Model I to CP /M, but I11 
keep LOOS around to use when I'm running it as a 
TRS-80, since it will work on Omikron's Mapper if you 
get an LOOS patch from Omikron. 

Code and Swash 
"Do you read BYTE?" my mad friend asked. 
"Stupid question. I write for BYTE." 
'What's that got to do with reading it? Anyway, did 

you read the editorial on software piracy?" (See "How 
Can We Stop Software Piracy," by Chris Morgan, May 
1981 BYTE, page 6.) I admitted that I had. 

'What did you think of it?" 
"Didn't think about it a lot .... " 
"You should. It's dead wrong," Mac Lean said. "Look. 

Your editor, Chris Morgan, says that software piracy is a 
major problem .... " 

"And it really isn't, for users," I .mused. 
'Well, it's sure going to be," Mac Lean said. "Because 

look what they're doing. Making programs complicated 
and uncopyable to 'protect' the publishers. What that 
really does is make the user's life impossible. Disks are 
fragile things. I've got to have copies of them. Suppose I 
have a brownout. Ever have that happen to you?" 

I nodded. Once we had a power failure while I was 
copying a disk. It took Mac Lean and a program called 
SP AT and a lot of work to recover most of what was on 
either disk. 

"And it's worse than that," Mac Lean said. 'They worry 
about pirates, and the result is that the programs are 
fragile . They can't recover from mistakes, because in
stead of error traps they've put in some kind of 'security'." 

And he's right. The more I think about "uncopyable" 
programs, the more I hate the idea. I wouldn't bet any 
part of my income on an "uncopyable" program - and I'm 
unlikely ever to recommend one in this column. 

But, then, how do we protect the rights of program
mers? 

Rights to what? If you mean the right to several hun
dred bucks for a program, why should we protect that? I 
mean, if people can get that for a program, more power 
to them, but why is it my concern to help publishers get 
that much? I want the price of software to come down. 

"But," I mused, "if the price comes down, will we still 
get good software?" 

My mad friend chortled. "Ever meet a true hacker who 
didn't write software? True, they won't do adequate 
documentation , they never do no matter what you're 
paying, but try to stop them from writing programs." 

And of course he has a point. There's another argu
ment: that software takes a long time to write, maybe 
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One of the great masters? 
J\lt lH lllHI 1 1 he D<lti1soul li DS I 80 m<1hi x printer moy not exactly rate as a work of art. our customers have a very 

hiqh opi11io11 of its v<1lul'. Over thl' fMSt yl:'or. we haw shipped thousands of DS180 printers to customers throughout 
1 hl' world . M;my of our sil les now come in the form of repeat business-a strong testimonial to the acceptance of 
" product. 

The success of the DS 180 in a very competitive market did not happen by accident: rather through our sensitivity 
lo I he needs of the industry. This sensitivity we carry through research and development. production and quality con 
trol mid fi1wll~ to aft er sales support and seivice. 

Becently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster 
srnn gruphics produces output o f computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 
or 16.S h r ter er in h I le wi rintin or 

-;· · 
.Jl'I.•• .. , 

-- a @@illJlt[fD 
computer corporation 

P.O. Box 240947 • Charlotte, NC 28224 • 704/ 523-8500 
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software ••• with lots of technical support 

CALICO (213) 641-5456 

SYSTEMS 
ORDERS 
(800) 854-2003, ext 75 
(800)522-1500, ext 75 in Calif. 

I CP/M® l Speclly formal 
Most disk formats available. 

disk 

LANGUAGES =~uav' ~a:ial DATA BASE MANAGEMENT 
Basic Microsoft $289/- dBASE II Ashton-Tate $599/40 
Basic Compiler Microsoft $329/- DBMS-1 Condor $567/50 
C-Basic Dig. Research $110/20 DBMS-2 Condor $889/50 
CB80 Dig. Research $437137 Data Star MicroPro $245/fi() 
COBOL80 Microsoft $574/- FMS-80 Systems Plus $698/55 
C Compiler Supersoft $169/-
Forth Supersoft $169/45 ACCOUNTING 
Fortran Supersoft $209/30 GRAHAM-DORIAN 
Fortran BO Microsoft $375/- TOPS Interactive 
mull SP Microsoft $169/- G/L $739/35 
Pascal/M Sorcim $316/30 AIP $739/35 
Pascal Z Ith. lntersys. $349/30 A/R $739/35 
RATFOR Supersoft $85/- Inventory II $739/35 
Fortran + RATFOR $289/35 Payroll II $739/35 

S-Basic Micro AP $269/25 
Tiny Pascal Supersoft $79/25 SYSTEMS PLUS 

G/L $439/67 
ASSEMBLERS/UTILITIES A/P $375 

ACT I Sorcim $109/25 AIR $375 
Despool Dig. Research $501- Payroll $375 
Diagnostic II Supersoft $84/20 Inventory $375 
Macro80 Microsoft $162/- Sales Order $375 
MAC Dig. Research $85/15 Point of Sale $375 
P/L 1·80 Dig. Research $469/40 Purch. Order $375 
SID Dig. Research $70/15 
ZSID Dig. Research $90/15 PEACHTREE-SERIES 5 

Gil 5437/40 
WORD/TEXT PROCESSING AIP $437/40 

Edit80 Microsoft $90/- AIR $437/40 
Magic Wand Peachtree $289/45 Payroll $319/40 
Mail Merge MicroPro $108/25 Inventory $437/40 
Spellguard ISA $225/25 Sales Invoice $437140 
Spell Star MicroPro $175/40 
TEX Dig. Research $100/10 CP/M® 
Textwriter Ill OrganicSoftwr $110/- TRS-80®/Mod. II (P & Tl $169/-
Word Star MicroPro $318/fi() 

Word Star+ Mail Merge $415/85 CALICO 
ANALYSIS/MODELING SYSTEMS Jan. 

Cale Star Micro Pro $229/45 (213) 641-5456 '82 Milestone Organic Softwr $269/- TO ORDER. CALL TOLL FREE muMATH/mt61MPMicrosoft $225/-
(800) 854-2003, ext 75 Supercalc Sorcim $275/50 

Worksheet Soho Group $185/- (800) 522-1500. ext 75 in Calif. 

I APPLE 11® I 
1.U.S. PEACHTREE 

Datadex $258 G/L $219 
Easy Writer (40 col) $88 A/R $219 
Easy Mailer (40 col) $61 A/P $219 
Forth $123 Payroll $219 
Pro. Easy Mailer $149 

Inventory $219 Pro. Easy Writer $225 
Mail. List $219 

MICROPRO 
Mail Merge $97 
Super Sort I $159 
Word Star $200 PERSONAL SOFTWARE 
Word Star+ Mail Merger 5349 Desktop Plan II $159 

MICROSOFT 
VisiCalc $159 

ALD.S. $105 VisiDex $159 

Basic Compiler $320 VisiFile $199 

Fortran·80 $175 VisiPlot $149 
RAM Card $149 VisiTerm $149 
Soft Card $295 VisiT rend/VisiPlot $229 

MASTER CHARGE/VISA 

CALICO 8921 Sepulveda Blvd., Suite 202 

SYSTEMS Los Angeles, CA 90045 
(2131641-5456 

Add $2.50/itemfor shipping. handling. Overseas add $10. California residents add 6o/o sales tax. 
Allow time for checks to clear. Prices subject to change without notice. ®Registered trademark. 
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months and months or even a year, so doesn't the pro
grammer deserve high prices? 

Well, it takes me a year or so to write a book, and I 
don't notice anyone getting $400 per copy. And as for 
piracy, I even pay taxes to support public institutions 
whose purpose is to lend my books free. Yet I'm not star
ving, and neither are my publishers. The average paper
back book sells about 40,000 copies, at perhaps $2.25, 
and makes a little money for the publisher, the 
distributor, and the author. Nobody gets rich on that; the 
money is in best-sellers, which sell a million and more 
copies. 

Or there's the textbook situation. Take Kernigan and 
Plauger's excellent Software Tools (Addison-Wesley, 
1976), or Grogono's Programming in Pascal (Addison
Wesley, 1978), as examples. They sell for around $15, 
and I suppose they sell 30,000 to 40,000 copies. Maybe 
more. Does anyone seriously contend that it's harder to 
write a good program than to write a good book? I've 
done both, and programs are easier, if a bit more tedious; 
there's more of the equivalent of reading galley proofs 
(we call it galley slavery) in programming than in 
writing. But both are hard work. 

As to thefts: look, it's really in everyone's interest to 
bring the price of software down. The more good soft
ware-and by good, I mean stuff that ordinary people 
can use to do worthwhile things, programs that are self
instructing and have really good documentation-the 
more good software available at a reasonable price, the 
more machines will be sold, and the larger the software 
market will become - and I believe it's already 
approaching the book-buying market. 

But, pleads the software developer, book publishers 
don't have to maintain their books; they don't have 
people telephoning with questions .... 

Two answers to that. First, if you make sure the soft
ware and its documents are right the first time, you 
shouldn't be getting those complaints. Book publishers 
don't depend on their customers to be an unpaid quality
control department. Second-why, the pirates can't call 
in with questions. 

So my heart doesn't bleed for the publishers. After all, 
who steals software? Business people? Nonsense. Try 
selling a computer system to your local architect and then 
tell him you're furnishing him with stolen programs. Oh 
boy! No, there are two categories of thieves: hobbyists 
and shady systems houses. Let's look at them. 

First the hobbyist. This poor joker is typically broke. 
The computer industry gets every nickel he has. Since he 
couldn't pay for what he steals, he wouldn't have bought 
the stolen program anyway. Furthermore, he11 spend the 
saved money on something else that's computer-related. 
Nobody is losing that much money, even in the case of 
the clubs where members line up and make copy after 
copy, because darn few of those present would ever buy 
$500 programs. These people want programs to play 
with, not to sell, and probably not even to use. 



S-100 Computer Owners ... 
Looking for more capacity, speed 
and reliability? 

Tarbell 33 megabyte winchester subsystem 

CAPACITY 
Are you finding you need more disk memory for 
business applications? Tarbell's hard disk sub
systems allow expansion from 10 to over 200 
megabytes. And our ATTACH program provides a 
way to get up-and-running quickly. Start with a 
small system, if you like, then add up to four drives 
of any capacity. 

SPEED 
In most business applications, speed of the disk 
subsystem is the I imiting factor for overall system 
speed. Major factors which affect disk speed are 
access time and data transfer rate. All Tarbell hard 
disk subsystems 33 megabytes and above use a 
voice-coil actuator which provides an average 
access time of 50 milliseconds. Data comes off 
the disk into your deblocking buffer at the maximum 
possible speed of 1 megabyte per second, meaning 
that a 24 kilobyte file can be loaded into memory 
in about one second! 

RELIABILITY 
Winchester drives have higher inherent reliability 
because the media and heads are in an air-sealed 
environment. Other types of drives are open to 
contamination from smoke, chemicals, and other 
particles in the air. 

Circle 355 on inquiry card. 

ADDITIONAL FEATURES 
• Uses only one S-100 board slot 
• On-board CRC performed on data 
•Automatic alternate sector assignment 
~ 512-byte on-board deblock buffer 

Subsystem includes S-100 interface, drive, cabinet, 
power supply, cables, software, and all docu
mentation. 

MANUFACTURER OF COMPUTERS, 
COMPONENTS AND SOFTWARE 

950 Devlen Place 
Suite B 

Carson, CA 90746 
(213) 538-4251 
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DISKETTES 
as low as 
s211s 

per box 

of ten 

MAJOR BRANDS AT LOW PRICES 

PRICE PER BOX OF TEN 

5t4 Soft Sec tored 5l14 Hard Sectored 5\; 4 Soft Sectored 
Sing le Sided Single Sided OouLle SideU 

Single Dens it y Double Density Double Density 

National Data 

Private Label 21.75 23.50 31 .50 

Memorex 24.25 27.00 34.50 

Wabash 25.95 27.95 35.50 

Verbatim* 
Data Life 26.60 26.60 37.80 

3-M 28.75 NIA NIA 

Maxell 39.50 40.50 47.50 

Dys an 39.50 40.50 47.50 

For Hub Rings Add 70c Per Box 

· Hub Ring Included 

Master Charge, VISA or C.O.D. Freight Prepaid 

On Orders of 100 or more units 

NATIONAL DATA PRODUCTS INC. 

8510 SUNSTATE ST. 

TAMPA, FLORIDA 33614 

TO ORDER OR FOR ADDITIONAL INFORMATION 

CALL TOLL FREE 800-237-3875 
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What are the alternatives? To preserve those $500 price 

tags by making the programs unstable? Doggone it, that's 
precisely what some outfits have done. In an attempt to 
thwart pirates, they've made their software fragile. One 
database outfit has sent me four separate copies of its 
widely advertised program, each supposedly configured 
just for me. We have yet to make one work. I've given up 
on them. 

Then there's what Mac Lean calls "Levitical Program
ming"; the first half of the manual is filled with 'Thou 
Shalt Not" statements, and the licensing agreement is 
such that you have to be insane to give them your right 
name. This is professionalism? 

Then too, if the software houses did decent documents, 
they'd make their pile selling those. Adam Osborne got 
rich giving away programs and selling books. So can 
anyone else. You just won't convince me that I ought to 
feel sorry for an outfit that can palm off some wretched 
document at $30 and sell hundreds of copies of it at dis
counts that would set a major publisher's eyes gleaming 
with greed. 

And that's the answer to the systems-house pirate, 
who, if the truth be known, isn't all that great a threat 
either. True, he does soak up legitimate profits. I know a 
writer who bought a system from a fly-by-night company 
and found that his WordStar and CP/M were pirated. 
But when he went back to demand satisfaction, the sys
tems house was gone - as, indeed, such houses usually 
will be. If they're successful, they have to go legitimate 
eventually; there's just no way to keep their pirate acts 
secret forever. And if they're not successful, they just 
can't have stolen that much. (Oh, true, at the hideously 
inflated prices software publishers charge, the total dollar 
value is high; but in fact we're talking about fewer than a 
hundred copies at most, and many of those wouldn't 
have been sold, but could only be given away . Not every
one who takes low-priced software will pay a high price 
for it.) 

But if the documentation were useful, well written, had 
lots of examples, and was professionally printed-which, 
coming with something that sells for hundreds of bucks, 
darn well ought to be the case, even though very few pro
gramming documents meet any of those criteria - then 
even the pirate software houses would have to buy the 
books. 

The answer to software piracy, it seems to me, is about 
the same as the answer to book piracy: sell decent prod
ucts at reasonable prices and write decent documentation 
for sale at prices competitive with the price of photocopy
ing the book. And stop worrying so much about protect
ing $500 and $600 price tags, because it isn't in the interest 
of the user community for software prices to stay that 
high. Very few programs are worth that much. 

PL/l-80 
What is a program worth? Well, there's a legal maxim: 

"the value of a thing is what that thing will bring," which 
is to say that something's worth what people are willing 



Price 
Performance 
Reliability 

CMC IS MEETING TODAY'S 
HIGH STANDARD OF 
EXCELLENCE WITH TOSHIBA, 
CMC'S OWN SUPERFIVE AND 
SUPERTEN, 5- AND 10-MBYTE 
MICROCOMPUTERS, AND 
OTHER FINE PRODUCTS 

TOSHIBA 
DESKTOP 
COMPUTERS 

CMC International offers dealers the new Toshiba computer line, 
CP /M® -based micros with lots of flexibility ... your choice of one 
or two drives, either 51/~ or 8 inch. Toshiba computers come with 
C/PM, Microsoft Basic80 and CBasic® . We' re proud to offer a 
system with day-in, day-out dependability, backed by one of the 
world's largest electronics manufacturers. And, we offer a com
prehensive dealer program including parts and module inventory, 
and prepaid freight for warranty repairs (if you ever need it). 

ALSO DISTRIBUTING: . 
•Corvus •Tandon 
•NEC •Seagate 
•Dysan •MPI 
•Epson •Superbrain 
•Verbatim •Compustar 

•C.lloh 
•MicroPro 
•Accounting Plus 
•Peachtree 
•dBase II 

YOUR STOCKHIG DISTRIBUTOR 
~ A Division of Computer Marketing Corporallon 

CIC - ~ 
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64k RAM, 80x24 12'' green 
T ·200 phosphor screen, complete with 

CP/M, MBasicBO and CBasic .. 
Model 1 Model 2 

One 51/4' '280k Two 51/4 '' 280k 
Disk Drive Disk Drives 

List s3995 List s4495 

64k RAM, 80x24 12'' screen, 
T-250 complete with CP/M, MBasicBO. 

and CBasic. 
Model 3 

One 8" 1 mbyte 
Disk Drive 

List 14195 

Model 4 
Two 8" 1 mbyte 

Disk Drives 
List 55695 

EXCELLEllT DEALER DISCOUllTS 
To Order Call Toll Free 
1 ·800-426-2963 
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Astonishing! 

The EP12 interface card for the Apple II and Apple / / / 
Computers* and Epson MX70. MXBO and MX100 Printers** is 
astonishing. All the features you've ever seen in printers for the 
Apple. plus some new features you'd never expect from a 
low-cost printing system. All in firmware for the first time. so no 
more disk juggling to do a graphics print! All features are 
simple built-in commands .. . 

3 Varieties of Screen Dumps 

• Hires Graphics - 24 different formats 
• Lores Graphics - 16 level gray scale 
• Text - Prints exactly what's on the screen 

Special Graphics Features 

• Dot plotting-960x2160 points on a page 
• Special Characters you define in Software 
• 16-level gray scale print mode 

Versatile Line and Page Control 

• Variable line spacing and page length 
• Variable line length 
• Tabs for indentation and column printing 

Built-in convenient human features 

• Indication on the screen if paper runs out. 
• All functions are short mnemonic commands 
• Manual is written for the Apple owner 

See your Apple Dealer today. 

iS lnterac. tive Structures, Inc. 
112 Bala Avenue 
P.O Box 404 
Bala Cynwyd. PA 19004 
215-667-1713 
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to pay for it. 
And you can bet that a program worth $600 had better 

work, and do so with minimum effort, and have decent 
instructions that can be read by a human being. 

And just how many of those are around? 
There are a few. My mad friend is ecstatic about 

Digital Research's PL/I compiler, PL/l-80 . 
'No bugs. It runs. It does what it says it will do." 
"How did you learn the language?" I asked. 
'Well, you need Digital's documents, of course," he 

said. "And two or three standard references on PL/I, one 
of them certainly being the Joan Hughes book [PU !Pro
gramming: A Structured Approach, John Wiley and 
Sons, 1979) that you mentioned last time ." 

"You do need other reference works, then?" 
"Oh, yeah. As usual, Digital has encrypted its 

documents. But they're up to Digital's usual standards of 
clarity, meaning that you'll need a Swahili 
interpreter .... " 

Well, Mac Lean tends to exaggerate. They're not that 
bad. Not quite. It is true that Digital is a company that 
seems determined never to hire any writers, but its 
documents are complete, if confusing. 

And Mac Lean remains as enamored of PL/I now as he 
was six weeks ago, which for him is quite a long time. I 
think we can safely add Digital's PL/I to the armory of 
good stuff- programs that work properly and are useful. 

PL/I does have difficulties. There's no CASE 
(SWITCH) statement, which means you11 have far too 
many if . . . then . .. else statements; but everything 
necessary for rigidly structured code is in the language. 
The error reports are excellent. PL/I is not as fussy about 
declarations as Pascal. The language doesn't come out as 
compact as Pascal, and the programs don't run as fast, 
but they're easier to write. PL/I forgives quite a few 
errors. 

There are other problems. The input/output is confus
ing, and worse, that's the part that you have to rely on 
Digital to tell you about. But you can learn it, and having 
done that, you're safe in programming with PL/I, 
because Digital is committed to support PL/I compilers 
for all its operating systems. You11 be able to transport 
your programs from your present micro to whatever 
machine-8086, Z8000, whatever-you eventually 
replace it with. 

Thus, 111 stick my neck out this far: it's worth the time 
investment - a couple of weeks - to become mildly profi
cient in PL/I, always assuming that you're going to do 
some programming of your own, of course. If you're 
strictly a user, though, you're still safe in investing in 
PL/I programs, since you're probably guaranteed they11 
be useful on the next generation of machines. 

Digital PL/I also comes with a really groovy linker and 
library-management routine, allowing you to build up a 
raft of software tools that you can stick into other 
routines. The method for calling in outside procedures 
and passing them variables is straightforward, and again 
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FRIENDLINESS. 
Informative HP manuals, 
helpful error messages, and 
automatic syntax checking 
make BASIC language 
programming easy. 

FULL-SCREEN EDITING. 
Edit the easy way- without 
retyping entire statements. 
Insert, change, or delete 
characters at the touch of a key. 

INTEGRATED 
GRAPHICS. 
Analyze a better 
way- with graphics. 
Document your 
results with 
hard-copy 
plots. 

" " ' , .. 4. J 

EXPANDABIUTY~ 
Just plug in the HP interface bus 
(HP-IB) and add up to 14 peripher
als without disassembly. 

HP SOFIWARE. 
Powerful, time-saving 
solutions to your 
everyday problems. 

.. ..... ,-,..,... . 
•1-'I •" • .. ,..,. .. ,H •11. f o· I 
r 1• 1r .,1••~• l...,' f •' l • " (' 'i l • J 

12-DIGIT ACCURACY. 
(Not just 9 !) Thanks to 
BCD math capability. 

PORTABIU1Y. 
Keyboard, CRT, printer and· 

storage - all in a 
20-lb. package. . 
So you'll have 
computing power 

wherever you 
need it. . . office, 
lab, field, or 
home. 

Hewlett-Packard 
put it all together. 
The HP-85 personal computing system. 
~av~ it to Hewlett-Packard to put a lot of power 
ma httle package. Plus flexibility, portability, and all 
the other features you'd expect to find in a personal 
professional, integrated computing system. ' 

Turn it on and the HP-85 is ready to go.You're 
off and running using HP software or creating your 
own programming solutions. There's no boot
strapping. And since the operating system and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

If you've been looking for a friend!~; integrated 

computer with power and dependability, look at 
the HP-85. 

We put it all together for you! 
For further information, phone toll-free, 

800-547-3400, Dept. 2760, except Alaska/Hawaii. 
InOregoh,call 758-1010. Or, write Hewlett-Packard, 
Coivallis, OR 97330, Dept. 2760. 611122 

Wben performance must be measured lry results. 

HEWLETT 
PACKARD 



RIUlTIPROCESSOR 
PASCAi 

i Ii 5 f3etasys:te•11 ][ 
• SIMULTANEOUS Timeshared & Multiprocessor 

Operation 
• FULL UCSD™ PASCAL 11 Compatibility with 

IBS™PASCAL, SEMAPHORES, CONCURRENCY, 
CHAINING, TRUE WORD PROCESSING 

• 5, 10, 20, Mbyte FIXED DISK SYSTEMS, 5", 
8" FLOPPY DISC SYSTEMS 

i bs (415) 443-3131 

INDEPENDENT BUSINESS SYSTEMS, Inc. 
1328 Concannon Blvd., Livermore, CA 94550 

• TWO Timeshared Users on EACH Slave Processor, 
plus 128K RAM plus PARITY, 21< EPROM, Full 
Interrupts, Hardware Floating Point, IEEE S- 100, 
Software Bank Boundary, 2 Serial Ports for 
Synchronous or Asynchronous Protocol 

• VIDEO TAPE ARCHIVING 
• CP/M™ Compatibility with MuDOS™ 
• LARGE DEALER MARGINS and 

GOOD DEALER SUPPORT 

OUR DEALERS: FOREIGN• Philip Baksh, London England, Tel : 44 1 7413707 • EEi , Shariah, UAR, Tel: 354688 • Elif, Inc ., Montreal, Quebec, Tel : 15l4l 337-3214 • FOM . Madrid , Spain. 
Tel :402 24 97 • J H Svs tems,Etobicoke, Ontario, Canada, Tel : (416) 621 ·0538 • $.A.Micro Service, Paris, France, Tel : 205 38 71 • Servonic, Munich , West Germany, Tel : 089 483253 • GBK, The 
Netherlands, Tel : 20-733376 • Terrace Computer Svcs .. LTD, Terrace, BC, Tel :(604) 635-7606 • DOMESTIC - CEB3, San Jose, CA, Tel : (408) 267-3547 • Donald Coffman, Cupert ino, CA, Tel : 
(408) 253-2327 • ERS , Brea. CA, Tel : (714) 524- 2470 • Innovative Interfaces, Berkeley, CA, Tel: (4 15) 524-8416 • ICE Services , Gaithersburg , Maryland, Tel : 1301) 869- 2896• Khalsa Consultants , 
Cambridge, MA, Tel: (617) 864-3638 • Link Systems, Santa Monica, CA, Tel : l213) 453- 1851 • EDS, Frazer, PA, Tel: 12151296-7300 • Ouali-Type, Inc., Livermore , CA, Tel: l415) 447-612hSPI, San 
Diego , CA Tel : (714) 268-4346 • Kha lsa International, Herndon, VA, Tel : (703) 437-0404 • . , , . . .. , . , . . ...... . ....... . . .. _ ...... .. ... . , .. . . .... . ... .... . 

UCSD PASCAL is a trademark of Regents of U. of C CP/ M is a t radema rk of Digital Research , Inc . MuDOS is a trademark of MuSYS Corp. IBS is a trademark of IBS, Inc . 



SlAYEftET 118™ 
ITS FEATURES POINT TO YOUR SUCCESS 

128 K 9 Bit Parity 
Checking RAM 

Software Selectable 
Baud Rates 

Programmable 
Counter Timer 

2 Independent< --
Serial Ports -

Full Synchronous or 
~ ysyn ch ronous protocol 

Fully Socketed IC's-----ll'Hii 
For Reliability 

Parity LED~. 

Card Ejectors 

AMO 9511 or 9512 
Hardware Floating Point 

Software Selectable 
Bank Switch Boundary 

4 MHz Z-80A CPU 

Switch Selectable 
lave Bus Address 

Full S-100 interrupts 

Onboard programmable 
Interrupt Control 

Reliable 2 Sided PC Board 
With Gold Plated Contacts 

The IBS SLAVENET 128 is a totally independent and complete computer capable of supporting 
two timeshared users. The SLAVENET 128 communicates with your own CPU as an 1/0 mapped 
device, for easy interfacing. TheSLAVENET 128 is fully supported by IBS PASCAL™ for UCSD™ 
PASCAL compatibility, and by Mu DOS™ for full CP/M™ compatibility. 

i I IS Independent Business Systems Circle 179 on inqu iry card. 

1328 Concannon Blvd. Livermore, CA 94550 (415) 443-3131 

UCSO PASCAL Is a tr ademark of Regents of U. of C CP/M is a trademark o f Digital Research, Inc. MuDOS is a trademark of MuSYS Corp, IBS is a trademark of IBS, Inc. 
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You are 
ready for MICRO 
if you want to . .. 
D Go beyond canned software 
D Use your computer for more 

than games 
D Learn advanced programming 

techniques 
D Understand the inner workings 

of your computer 
D Get the most out of your 

6502/6809 system 
Month after month, MICRO gives readers 
sophisticated software applications, detailed 
discussions of programming languages, and in
depth hardware tutorials. 
To get the most out of your machine, say YES 
to MICRO today! We accept VISA or 
Mastercard. $24.00 per year in the U.S., 
$27.00 elsewhere. 

Use Our 24-hour Toll-free Service 

800•227•1617Ext.546 
In California: 800-772-3545, Ext.546 

APllcAO 34 Chelmsford Street 
P.O. Box 6502 
Chelmsford, MA 01824 
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preserves maximum portability from machine to 
machine. 

PL/I is a good language for learning structured pro
gram concepts, and the Digital implementation is much 
better than acceptable. Recommended. 

Bilge and Circumstance 
Now we come to dBASE II versus the bilge pumps. 
First: dBASE II is what used to be called VULCAN. 

The original VULCAN programmer formed a partnership 
with Messrs. Ashton and Tate, and now Ashton-Tate 
markets it. I'm told my evaluation was crucial in the deci
sion to rewrite and expand the documentation, but to 
keep the program (with some fixes). 

My original evaluation of VULCAN was "infuriatingly 
excellent"; it was potentially a very useful program, but 
fatally flawed by the worst user instructions I'd ever seen. 

I'm pleased to say that now it's not infuriating, just ex
cellent. The flaws are (almost) all gone, the program 
documents have been rewritten and expanded until 
almost anyone can learn to use dBASE II, and VULCAN 
always was a darn good database program. I think it's 
overpriced at $700, but apparently Ashton-Tate gets 
away with it. If any program is worth that price, dBASE 
II is. 

dBASE II is a relational database. This is in contrast to 
tree-structured databases. Relational databases make a 
kind of matrix of data; you can then structure the data 
any way you want, examine relationships you hadn't 
realized were there, and in general play about with the 
data. Tree-structured systems of the CODASYL variety 
require you to do the structuring in advance, and woe to 
you if you get it wrong. 

It's a bit hard to describe dBASE II, because it's very 
versatile and powerful. For instance, you can build a full 
accounting system from dBASE II, tailoring it to your 
needs, and it really would work. (I think you'd be better 
off buying an accounting system, but that's for another 
article.) You can put up libraries in dBASE II, and then 
take the same data and reorganize it by subject matter to 
make bibliographies. What dBASE II preserves are the 
relationships among the mass of data entered; the exact 
structure of the data can be changed at any time. This 
makes for a very powerful tool, one whose capabilities 
aren't entirely realized just yet. 

And, dBASE II is now well documented. What they did 
was keep the old documentation, which was a really 
complete reference manual but sans examples or sane 
organization, and add, up front where it belongs, a com
plete new program-user's guide, done by someone just 
learning to use the VULCAN system. Thus you can go 
through the first set of documents and learn how to use 
dBASE II, after which you can use the second chunk as a 
handbook, which, once you actually understand dBASE 
II, isn't all that bad. (It remains, however, the most 
frustratingly miserable excuse for a way to learn a system 
that I've ever seen.) 
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You don 't have to settle for 
standard equipment. Let MTI 
and Alpha Byte help you build 
the Model Ill you want. 

MTI FLOPPY DI SK ADD -ON KITS 

Now you can upgrade your 16K level 11 Model 111 to 
a full 48K Disk System the easy way with MTl's 
Double Density Disk Controller and your choice of 
Disk Drives. You can choose 40 track , Double
Sided 40 track or Double-Sided 80 track Drives to 
supply your disk storage needs . Forty Track 
Drives store 175K, Double-sided 40 Track drives 
store 350K. Four Double-Sided 80 Track Drives 
provide up to 3 MEGABYTES of On-Line storage. 

INTERNAL DISK DR IVE KITS 

The first drive kit includs one Tandon Disk Drive, 
MTI Double Density Controller. Switching power 
supply , 32K of RAM, all mounting hardware, 
cables and Detailed Installation Instructions . The 
second internal drive kit includes a second drive 
and the necessary installation hardware . 

40 TRACK DRIVE SYSTEM 
DRIVE NO 1 KIT 
DRIVE NO 2 KIT 

40 TRACK DUAL HEAD SYSTEM 
DRIVE NO 1 
DRIVE NO 2 

80 TRACK DUAL HEAD SYSTEM 
DRIVE NO I 
DRIVE NO 2 

Circle 21 on inquiry card. 

695 00 
279 .00 

779 00 
389 00 

929 00 
569 .00 

EXTERNAL DRIVE KITS 

Two external driyes can be attached to any dual 
drive Model Ill Computer. 

40 TRACK EXTERNAL DRIVES 
DRIVE NO. 3. 379 .00 
DRIVE NO 4 359 .00 

DUAL HEAD 40 TRACK EXTERNAL DRIVES 
DRIVE NO . 3 .499 .00 
DRIVE NO 4 479 .00 

DUAL HEAD 80 TRACK EXTERNAL DRIVES 
DRIVE NO. 3 
DRIVE NO 4 

FIVE MEGABYTE EXTERNAL 

679 .00 
. 659 .00 

WINCHESTER HARD DRIVE . .. . .. . .. .. 2795 .00 

Add the Ult imate in Fast High Capacity Disk 
Storage to any Model Ill Floppy Disk system . 
Reliable Winchester technology provides enough 
storage for the largest business files . Winchester 
disk drives have greatly increased data transfer 
rates and that means faster program and file 
loading . This is a complete self contained system 
that connects to a standard Model 111 Disk System 
in minutes without any modification to the com
puter . 

MODEL Ill DIAGNOSTIC PROGRAM . '. 49 .95 

A complete diagnostic program for the Model Ill. 
Tests RAM and ROM. video display and all disk 
dri ves. Catch problems while they're small and 
be sure that your Model Il l is in perfect running 
condition. 

• • m1 
Ill: 
MODEL Ill CP/M-80 NOW AVAILABLE! ... 849.00 
CP/M & 80 Column Kil. 

Now you can run proven• GP IM based software on 
your Model 111, wilh slandard 80 column display. 
A simple internal modification will transform your 
Model Ill into a NEW computer and allow you to 
run CP/M the industry-standard operating system 
and assure you of a large supply of fine software. 
Includes CP/M 2.2. 

MODEL Ill SPEED-UP MOD ... . ' . .. . J49.00 

Now you can run your Model Il l at 4 MEGAHERTZ. 
that's almost double the standard sp~ed. This 
simple-to-install kit does require some soldering. 

MODEL Ill DISK DRIVE CLEANING KIT . . . . 24.95 

Uses soft non-abrasive cleaning material and in
cludes a disk head excercising program to insure 
thorough cleaning . 

DOSPLUS OPERATING SYSTEMS 
FOR THE MODEL Ill 

Solid BUG-FREE operating systems for the Model 
Ill. Supports different size drives on the same 
system and Basic Program Chaini ng with 
variables saved in memory 

40 TRACK 
80 TRACK 
EXPANDED DOSPLUS 3.3 8 

. 99 .00 

. 119.00 
149.00 

Read and Write 40 Track Diskettes on an 80 Track System . 
HARO DISK DOS PLUS . . 299.00 

Supports the MTI 5 MEG HARD DISK. 

We built a reputation on our 
prices and your satisfaction. 

We guarantee everything we sell for 30 days . If 
anything is wrong, just return the item and we'll make 
it right. And, of course. we'll pay the shipping 
cl1arges . 

We accept Visa and Master Card on all orders. COD 
orders accepted up to $300.00. 

Please add $2.00 for standard UPS shipping and 
handling on orders under 50 pounds, delivered in the 
continental U. S Call us for shipping charges on ilems 
that weigh more lhan 50 pounds. Foreign, FPO and 
APO orders please add 15 % for shipping. California 
residents add 6% sales tax. 

The prices quoted are only valid for stock on hand 
and all prices are subject lo change without notice. 

CALL: 

31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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Second, the bugs have been fixed. Not that there ever 

were many; VULCAN was always excellent, even if in
furiating. 

And finally, the program remains very powerful. 
dBASE II isn't just a means of storing and retrieving data. 
It contains what amounts to a whole data-handling lan
guage with the ability to do sorts and restructures, to 
copy data from one place to another, and to do condi
tional arithmetic. For example, 

REPLACE ALL FOR (BILL:DATE < = 791031) 
COST WITH COST* 1.1 

would be a command to search the database to find 
records that had BILL: DATE older than October 31, 1979 
and for those records to replace the value of the variable 
COST by the current value plus ten percent. 

Other forms of magic are possible. You have to study 
dBASE II; it can do things you wouldn't think of. But it's 
well worth the study. I'm using it to organize my files, by 
subject, type, date, date of last access, and drawer 
number, and also adding keywords; eventually 111 have 
this place organized, and this time for sure. (The last time 
I got this ambitious I was using VULCAN, and the 
documentation drove me to quit in disgust, but this time 
things seem to be going much better.) And my time 
wasn't wasted last year, since dBASE II can read the old 

VULCAN files and then reshape them into the new 
system I've designed. What happens is that dBASE II 
copies the old records into new ones, ignoring any in the 
old database that aren't in the new structure; while if it 
finds variables in the new structure that weren't in the old 
records, it fills them with blanks, leaving room for you to 
enter the data at your leisure. 

dBASE II, I'm pleased to say, makes no attempt to pre
vent you from making backup copies. Far from it: all 
through the documentation, you're urged to make a 
safety copy of both data and program, just in case. That 
advice is worth taking, given the relative costs of data
entry labor as opposed to floppy disks. I expect people 
will try to rip off the dBASE II software, given the price, 
but I guarantee they11 get zero use of it without a com
plete set of documents .... 

Statistical Analysis with Microstat 
Microstat by Ecosoft. I don't care much for the house 

name - I'm growing weary of "ecology" names for soft
ware companies, since they make me think their products 
may contain significant portions of natural organic 
waste - but I can recommend the program, with warn
ings. 

First warning: you, or someone you work with, better 
know quite a lot about statistics. Microstat will do some 
very sophisticated statistical analyses, but it will not tell 

. ...... .. - -

MXB0-$469 
APPLE GRAPHICS PARALLEL INTERFACE 
Full Hi Res Graphics for Epson, Okidata, etc. 

ADDS 
Viewpoint - $559 

ALTOS 
ACS 8000-15 - $4750 

ANADEX 
9500 - $1225 9501 - $1225 

ATARI 
40016K - $349 800 16K - $740 

CENTRONICS . 
730 - $600 737 - $750 

DATASOUTH 
DS120 - $595 DS160 - $1269 

DIABLO 
630 - $2095 1640 - $2575 

DISKETTES 
Scotch - $2.50 Dysan - $3.50 

EPSON 
MX80FT - $599 MXl 00 - $739 

HAZELTINE 
1 500 - $995 Esprit - $675 
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. APPLE II M83A-$749 

$89 TRSBO BIDIRECTIONAL 1/0 PORT $39 Cascadable with Selectable Addressing 
INTERFACES 

SSM-AIO - $160 CPS-CARD - $199 

NORTHSTAR 
HR64DD - $2875 HA64QD - $3150 

LOBO 
Apple Drive/Card - $390/$90 

TASSO Drive/Interface - $390/$90 
Apple DD Drive - $2740 

MODEMS 
HAYS-MICROMODEM - $285 

Novation-Cat - $155 
Penril - 300/1200 (212A) - $795 

MONITORS 
APF-$125 SANYO-BW-$159 

Sanyo-Green - $249 Color - $425 
Amdek-Green - $1 59 Color - $350 

MPI 
88G - $575 99G - $675 

NEC 
5510 - $2540 5520 - $2900 

SOROC 
120- $729 135- $799 

SOFTWARE 
All Major Brands - $CALL 

TELE VIDEO 
912-$669 950-$930 

Tl 
810-$1275 820-$1795 

OKIDATA 
M80 - $369 SL 125 - $3150 

M82A - $489 SL250 - $4200 
M83A - $739 M84 - $1099 

APPLEXTRAS 
Memory-16K 200ns - $19.95 

Game Paddle E•tension - $14.95 
Protyping P.C. Board - $19.95 

CIOTH 
25CPS-P - $1379 45CPS- P - $1699 

ZENITH 
Z19 - $775 Z89 - $2195 

DISCOUNT LINE 
1-800-528-8960 

EXPOTEKCORPORATION INTE,RNATION~ 
2231-R West Shangrl La Road~ Phoenix, AZ 85029 

ARIZONA 1-602-246-1783 
EXPORT TWX - 910-950-1194 
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BlVI/COBOL MAKES IT ACROSS! 

.. .FROM ONEOPERATINGSYSTEMTOANOTHERI 
A VITAL WAY TO PllOTECT YOUR SOFTWARE 
INVESTMENT FOR THE :rtJTtraEll 

The RM/COBOL language runs on more different Oper
ating Systems and more different-sized computers than 
any other similar language. For starters, it runs on NCR 
and TI minicomputers and, in the micro field, on the 
CP/M2, MP/M2, TRSIJOS3, OABIS4, MOABIS4, and UNIX 
(ONYX version) Operating Systems ... to mention only 
a few. 

Until now, serious business software of the scope and 
flexibility seen in the minicomputer world has not been 
available on micros. RM/COBOL now allows transfer of 
such software with a minimum of fuss. 

We have participated in such a mini-to-micro transfer 
of a ma,jor set of general business software ... using RM/ 
COBOL as the transfer mechanism, of course. Running on 
literally thousands of minicomputers, these refined, 
enhanced, and proven software packages cover A,/R, A/P, 
G/L, P/R, Order Entry (with Invoicing and Inventory 
Control) as well as Sales Analysis. The packages define a 
new level of achievement for features and flexibility in 
micro applications software and offer top quality at a 
reasonable price. 

For immediate information, call 714-848-1922 for your 
complete product descriptions. 

.. :RLUBALL THE OLD, FAMILIAR FAVORITES that 
we continue to offer, such as: 
General Business-Client Accounting (CPA Write-up) 

FMS6 (Financial Modeling System) 
NAD7 (Name and Address System) 

Real Estate-REAP (Real Estate Acquisition Programs) 
PMS (Property Management System) 

MLS6 (Multiple Listing System) 
Health Care-APH8 (Automated Patient History) 
Word Processing and System Software-Magic Wand9 

QSORT7 

CBASIC210 

and Cybernetics' unique TRS-803, Model II CP/M offering 
high performance, hard disk support, and CP/M com
patibility. 
Trademarks of: 
1-R,yan McFarland Corp.; 2-Digital Research, Inc.; 3-Tandy 
Corp.; 4-Phase One Systems, Inc.; 5-Bell Telephone Laborator
ies, Inc.; 6-American Business Systems, Inc.; 7-Structured 
Systems Group, Inc.; 8-Cybernetics, Inc.; 9-Peachtree Software, 
Inc.; 10-Compiler Systems, Inc. 

~~~~~~l!.l.!.-. lS~ ~~ ~ 
LS 

8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
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you which of its many features you want to use. 

On the other hand, you can make up your data files 
rather easily, then manipulate the daylights out of them 
with Microstat's various routines; so you don't have to 
know in advance that you11 want to employ the 
Kolmogorov-Smirnov Two Group Test (whatever that 
is) in order to use it later. 

I wish I'd had Microstat last fall. About a year ago I 
quit smoking and took up running (and yes, I'm still at 
running, and it's a year today since I last smoked). Like 
many new converts, I began reading the various running 
magazines, and one of them rates running shoes. It gave a 
fairly low rating to the shoes I like, and I got interested in 
why. (It shouldn't have; one of the measures was shoe 
weight, rank ordered to a tenth of a gram! I doubt the 
magazine has balances that sensitive, and a few drops of 
sweat would change the ratings.) 

The magazine published its data - more or less - as 
well as its ratings, so I decided to do a fairly complete 
statistical analysis to see just how much confidence you 
could put in those ratings. (Not a lot, I concluded. Many 
of the measures are highly correlated and not sufficiently 
thought out.) I didn't have a decent stat program, so I had 
to write my own, based mostly on Paul Horst's matrix 
algebra routines I learned way back when. My routine 

· will do a couple of things Microstat doesn't do, such as 
generate a new data file with the data entries transformed 

5 or 10 Mbyte Storage for 
Heath/Zenith, TRS-80, 

SuperBrain, S-100 
microcomputers. 

Now, 51/.1" hard disk add-on storage for 
your computer, at a price you can afford. 

Available for a surprisingly low $3495 for the 
5 Mbyte hard disk, $4350 for the 10 Mbyte disk. 

Disk drives and controller cards also available. 

Substantial 
·OEM & Dealer 

discounts. 

CMC International 
A Division of Compurer MarketinR Corporation 

11058 Main, Suite 125, Bellevue, WA 98004 
Telephone (206) 453-9777 Telex 152556 SEA 
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to "Z" scores (in which the mean is 0 and the standard 
deviation is 1), and my system preserves a "name and 
comment" string field associated with each data case. But 
I'd still have been far better off using Microstat with its 
much more complete statistical analyses. The Microstat 
package has a data-entry routine with some elementary 
error-correction procedures, including an EDIT routine; I 
could have used that. 

Microstat does what you'd expect: means, variances, 
correlation matrices, etc. It also does auto-correlation (a 
variable correlated with itself). It does analysis of 
variance, "Student's" T test, the F test, and various non
parametric tests such as chi-square. It tries different 
distributions and checks goodness of fit. About the only 
thing missing that I'd like to see is Chebyshev's criterion. 
But note this well: if this paragraph is meaningless to 
you, you will not understand Microstat's documentation. 
This is not a program intended for the casual "cookbook" 
stat user. It has everything the cookbook experimenter 
would need, but in a fairly intimidating context. In fact, 
Ecosoft (which seems to be some professors at a 
Midwestern university) would do well to write a simple
minded cookbook to accompany its programs. 

On the other hand, if you do know a bit about 
statistics - if you've mastered something beyond the 
elementary textbooks - then Microstat can help you. It 
has a surprising number of features, and if you know 
what statistics you want, or can find someone to advise 
you on the math theory, the Microstat documentation is 
more than adequate to tell you how to use the program. 
Given that caveat, I recommend Microstat; but do be 
warned that the book is written with graduate-level ex
perimental statistics students in mind. 

Soothing the Savage LISPer 
And finally we have a good book on LISP. I confess I'm 

slowly beginning to appreciate just how powerful the 
LISP programming language is, and I will now concede 
that anyone intending to make a career in computer 
science should become aware of the language. I'm still not 
convinced LISP can be learned without tutorial help, but 
certainly LISP, by Patrick Henry Winston and Berthold 
Klaus Paul Horn, will help. The book is intelligently writ
ten. There are a lot of examples; the most useful are given 
as exercises, which made me furious until I realized there 
were answers in the back of the book. It has a good table 
of contents. 

I'm still not at all convinced that LISP programs will 
ever be comprehensible to anyone who doesn't spend a 
lot of time working with the language. The claims that 
they're easy to read and don't require comments are, in 
my view, just wrong and would only be made by a 
maniacal LISPer (and a lot of LISP users do tend to be 
maniacs, as witness the hate mail I get for not sufficiently 
praising the language). 

Anyway, the book is the best I've seen on the subject 
and tells a lot about LISP.• 



Osborne Welcomes You to 
the World of Microcomputers 

INTRODUCTORY BOOKS 

Business System Buyer's Gulde 
by Adam Osborne and Steven Cook 
Purchasing a computer for any busi
ness is a complex process, but this 
book will help. Before you buy any 
computer, read this book. You'll never 
make a better investment. 

#47-0. $7.95 0 

Introduction to Microcomputers 
Volume 0: The Beginner's Book 
by Adam Osborne 
Here's the book to start with if you 
know nothing about microcomputers 
but wish to learn. Provides the con
cepts you'll need to understand this 
technology. #26-8, $7.95 D 

An Introduction to Microcomputers 
Volume I: Basic Concepts 
by Adam Osborne 
The world's best selling textbook on 
microcomputers uses concepts that 
are common to all microprocessor 
systems. Shows what a microcom
puter can do, and how it does what it 
does. This edition is the most com
prehensive and up-to-date introduc
tion to microprocessor systems avail
able anywhere. #34-9, $12.99 o 
Running Wild-
The Next Industrial Revolution 
by Adam Osborne 
An insider's look at the microelec
tronics revolution. Will the coming 
years prove to be a dream or a night
mare? Running Wild tells the story. 

#28-4. $3.95 0 

GUIDES 

Apple 11'" User's Gulde 
by Lon Poole, Martin McNiff and Steven 
Cook 
Complements your Apple II owners 
manual. Our gu;de will tell you more 
about your Apple II or Apple II plus 
computer than any other single 
source. It covers all the special fea
tures of the Apple computer. 

#46-2, $15.00 0 
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PET ICBM'" Personal Computer Guide 
by Adam Osborne and Carroll Donahue 
A step-by-step guide which takes you 
from the "on" switch to assembly lan
guage subroutines for your Com
modore system. It 's a BASIC tutorial 
and covers many recent CBM pro
ducts. #55-1. $15.00 o 

PROGRAMMING BOOKS 

t't~ 
Science and Engineering 
BASIC Programs 
ed. by John Heilborn 
An important collection of the most 
valuable programs for scientists and 
engineers. Easily used on most pop
ular microcomputers #63-2, $15.99 o 
Some Common BASIC Programs 
by Lon Poole and Mary Borchers 
76 well designed and brilliantly doc
umented programs that solve a variety 
of problems in statistics, finance, and 
math. 

Generalized BASIC Edition 
#06-3, $14.99 0 

PET ICBM'" Edition #40-3. $14.99 0 

t't~ 
TRS-80'" Level II Edlllon#54-3, $14.99 D 

t~ 
t' Atari'" Edition #53-5, $14.99 0 

All 76 programs ready to run on: 
PET ICBM'" floppy disk #33-0, $22.50 D 

PET ICBM'" cassette #25-X. $15.00 D 

TRS-80'" Level II cassette 
#32-2, $15.00 0 

Practical BASIC Programs 
Here are 40 uselul and fully docu
mented programs designed to run on 
most microcomputers. Especially use
ful in small business and household 
applications. (Generalized BASIC). 

#38-1 , $15.99 0 

t't~ 
Osborne CPIM'" User Gulde 

ASSEMBLY LANGUAGE 
PROGRAMMING SERIES 
by Lance Leventhal and co-authors 

You needn't know anything about 
assembly language to use these 
books. Each one is a straightforward, 
self- teaching textbook that is both 
precise and easy to understand. 

ASSEMBLY LANGUAGE 
PROGRAM SERIES 

by Thom Hogan 
The most complete and up-to-date ~f,: 
CPIM book you can lind. It will make 68000 . . . #62-4, $16.99 D 

... #35-7, $16.99 D your first use of CP IM easy. If you 6809 
already own CPIM, it will help you 
modify your system. #44-6, $12.99 o 

t't~ 
CBASIC'" User's Gulde 
by Adam Osborne. Gordon Eubanks and 
Marlin McNiff 
Co-authored by Gordon Eubanks, the 
creator of CBASIC, this is more than 
a self-teaching textbook, it is the de
finitive reference of the CBASIC lan
guage. #61-6, $15.00 o 

BUSINESS BOOKS 

by Lon Poole and co-authors 

Osborne's three business systems are 
renowned for excellence in design 
and documentation. Our books ex
plain in detail how to use the pro
grams. They contain complete pro
grams listings, supporting technical 
documentation, and specific infor
mation on changing and installing 
the programs. 

Payroll with Cost Accounting 
#22-5, $20.00 0 

Accounts Payable and 
Accounts Receivable #23-3, $20.00 o 

Gener al Ledger #24-1. $20.00 0 

6502 ... .. ... .. ........ . #27-6. $16.99 D 

Z80 ... ........ . ........ #21-7, $16.99 o 
Z8000 ......... #36-5, $19.99 D 

6800 ..... . ..... . . . ..... #12-8, $15.99 D 

8080Al8085 ............ #10-1. $15 .99 D 

The 8086 Book 
by Russell Rector and George Alexy 
Part assembly language text and part 
hardware reference, this book covers 
all of the 8086's most important fea
tures. #29-2. $16.99 o 

Osborne McGraw-Hill Dept. 823 
630 Bancroll Way, Berkeley, CA 94710 
Call Toll Free: 800-227-2895 
in Calilornia (415) 548-2805 

Address ___ _ _______ _ 

City/Slate/Zip ----------

Plus: D .75/item 4th class D $1 .50/item UPS 
0 $2.50/item Air Mail 0 $10.00/item Overseas 
(California residenls add applicable tax.) 

Total amount enclosed $ _____ _ 
or charge my OVisa OMastercharge 

Card# _ _____ Exp. DI. ___ _ 

Book#, Price: 
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Build a Joystick A-to.:.o 
Converter for the 

TRS-80 Model I or III 
Second in a Series 

William Barden Jr. 
28122 Orsola 

Mission Viejo, CA 92692 

[Editor's Note: This series of articles describes hardware 
and software projects for the Radio Shack TRS-80 
(Model I, Model III, and Color Computer).] 

Last month I examined the Color Computer's built-in 
analog~to-digital converter ("Color Computer from A to 
D," page 134). I described the software that reads the 
joysticks and showed how other analog input devices can 
be connected to the Color Computer. 

This month I'll give equal time to Model I and III users 
by presenting a hardware/software project that allows 
joystick and other analog inputs to these computers. 
Since the Model I and III don't have built-in analog-to
digital (AID) conversion circuitry, we'll have to make 
our own. It's a simple project requiring two common in
tegrated circuits, a few resistors, and some other com
ponents-costing less than $20 (not bad for a two
channel, 64-step AID converter). You won't have to 
modify your computer at all-the AID circuit plugs in as 

About the Author 
William Barden Jr. has written many books on microcomputer pro

gramming and design. He is a member of the Association for Comput
ing Machinery and the Institute of Electrical and Electronics Engineers. 

LINE PRINTER 
( CENTRON ICS) 
BUS 

SIX 

BUFFERING 
AND 

a printer does. Since the device connects to the line
printer bus, you'll need a Model I with Level II BASIC 
and an expansion interface or a Model III with Model III 
BASIC. 

I'll provide step-by-step instructions for fabricating 
and testing the circuit. Finally, I'll show you how to use 
the AID converter with a joystick and other analog input 
devices. 

General Description 
The block diagram of the circuit we'll build is shown in 

figure 1. Note that it connects to the TRS-80's printer 
(a .k .a. Centronics) bus. Therefore, you won't be able to 
use the line printer during joystick operations and vice 
versa. 

The AID circuit largely duplicates that found in the 
Color Computer. (For further background, see the 
discussion in last month's article.) It consists of a digital
to-analog converter (DAC) and two comparators-one 
each for the joystick's X and Y channels. Using a refer
ence voltage from the DAC, the comparators allow you 
to perform · successive approximations of the voltage 
levels input from the X and Y joystick channels. 

Six outputs go from the line-printer bus to the DAC; 

X INPUT 

X X OUTPUT 
COMPARATOR 1------. 

DATA 
OUTPUTS 

D/A 
CONVERTER l-'A..;.;.N.;.;..A""L""O.;;..G_;O'-"U..;..T.;.;..PU"-T'--1-------111--~.i 

r[_Y IN_PUT _ y------
\y 0 c . I ..---- y OUTPUT 

'"no''"''°" J~ """'•' oo•eA~ron ,_ ___ , 
TWO { <J------------~ TO JOYSTICKS 

COMPARATOR 
INPUTS, 
ONE SWITCH 

Figure 1: Block diagram of the AID circuit. The DAC is driven by outputs from the line-printer port. Its output goes into two com
parators, one comparing the DAC voltage with the X channel, and the second comparing the DAC voltage with the Y channel. The 
comparator outputs are fed back into the line-printer port. 
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ZEµ,S™ is a minicomputer 
AND a microcomputer. 
Through multiprocessor tech
nology, each user has a dedicated 
Z-BOA-based single-board micro
computer module, housed in the 
system mainframe. 

But users enjoy minicomputer 
performance and capacity. Includ
ing modular hard disk storage of 
34 to 600 megabytes. Tape backup. 
Shared printers with spooling and 
queuing. Disk caching. Access to a 
common database. 

Unequalled flexibility and 
reliability. The completely mod
ular; stackable system can expand 
to 64 users. To add a user; add 
only a dumb terminal and an 
inexpensive user microcomputer 
module. 

Circle 291 on Inquiry card. 

ZEµ,S sounds powerful. 
Now prove it. 

Name 

Company 

Address 

City/State/Zip 

Phone 

Trademarks 
ZEµS. MUSE: OSM Computer Corporation 
Registered trademark: 
CP /M: Digital Research 

L----------------------------~ 

And ZEµ,S isn't fazed by light
ning, voltage variations, or power 
failures. Power for the entire 
system is "buffered" through a 
battery/recharger system that 
provides up to 20 minutes of 
operating power. 

Unequalled value. MUSE™ 
multiprocessor operating system is 
compatible with CP!M ®. Minicom
puter performance and capacity. 
New levels of reliability and flex
ibility. All at a per-user price that 
is shockingly competitive. If the 
coupon isn't fast enough, call. 

OSM Computer Corporation 
2364 Walsh Avenue 
Santa Clara, CA 9505 I 
(408) 496-6910 TWX 910-338-2099 
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these make up a 6-bit digital value that is converted into a 
64-step range of reference voltages by the DAC. Three in
puts go to the line-printer bus: one for the X channel, one 
for the Y channel, and an optional one for a joystick 
push-button switch. 

The TRS-80 printer bus. To some extent, our AID cir
cuitry must emulate a printer, strange as that may sound. 
Therefore, before getting into the details of the AID and 
joystick circuits, I'll briefly explain the TRS-80 printer 
logic. Figure 2 gives a simplified version of the Model I 
printer-bus circuit. (The Model Ill's circuitry is slightly 
different, but for our purposes the Model I description 
will suffice.) It consists of two 7 4LS175 integrated circuits 
(!Cs), each containing four flip-flops; four buffers of a 
74LS367 IC; and a one-shot strobe implemented by half 
of a 74LS123 monostable multivibrator. 

Writing a character to hexadecimal address 37E8 in the 
Model I causes the clock signal (CLK) to strobe the 8 bits 

EXPANSION I EXPANSION LINE PRINTER 
INTERFACE INTERFACE ( C ENTRONICS) 
BUS I PRINTER LOGIC BUS 

I 
I 

I 37EBH READ ENABLE 

I 
I 
I 74LS367 

D7 I 
I ! BUSY 

D6 
I 

OUTPAPER 

D5 I UNIT SELECT 

D4 <:>-h FAULT 
I 
I 
I 74LS175 

I D Q DB 

I D Q D7 

I D Q D6 

I D Q D5 

I CK CLR 

I 
I 
I 74LS175 

D3 D-7----- D Q 1--+--'-I D4 

D 2 ~ D Q ..._-1--:-1> D3 

Dl C>-7------ D Q D2 

DO~-- D Q Dl 

I CK CLR 
I 
I 

74LS123 l 
I 
I 

e-----1 h---4-~~ 

II 37E8H 
WRITE 

I ENABLE 

I 
I 
I 
J 

CLR 

SYSTEMI 
CLEAR 

DATA STROBE 

figure 2: Model I line-printer controller. Two 4-bit registers 
strobe in the 8 bits of the character to be printed. At the same 
time, the one-shot is set to allow the output line-printer elec
tronics to strobe in the data from the register. Four status lines 
are gated to the computer's data bus on a read. 
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of data into the two 74LS175s, and also triggers a one
shot strobe (DAT A STROBE) telling the printer that data 
are available on lines DATA8-DATA1 of the line-printer 
bus. The data remain in the 74LS17Ss until a new charac
ter is written or a system clear (CLR) is done. 

Reading hexadecimal address 37E8 in the Model I 
causes the four signals BUSY, OUTPAPER, UNIT 
SELECT, and FAULT to be gated onto data lines 07-04 
of the expansion-interface bus. 

A typical Model I printing cycle goes like this: 

1. The Model I reads the line-printer status by executing 
the Z80 instruction LO A,(37E8H). 
2. It tests status bits 7 (BUSY) and 6 (OUTPAPER). If 
both are zero, the line printer is ready to accept more 
data; otherwise, it is not ready, and the Model I loops 
back to step 1. 
3. If the line printer is ready, the Model I loads the 
character to be printed into the accumulator and then 
writes it to the printer logic with the instruction LO 
(37E8H),A. This activates the one-shot strobe, putting 
the 8 bits of data into the two 74LS175s. The one-shot 
resets itself after a short delay, strobing the data into the 
line-printer electronics, starting the printing cycle, and 
setting the BUSY status bit. 

Memory mapping versus 110 mapping. In the Model 
I, the line-printer bus is memory-mapped to hexadecimal 
address 37E8. In the Model III, the printer bus is in
put! output-mapped to Z80 port OF8 (hexadecimal). 
Aside from using different !Cs, the Model III has the same 
logical implementation as the Model I. To test status, do 
an IN A,(OF8H) instead of an LO A,(37E8H). To output a 
character, do an OUT (OF8H),A instead of an LO 
(37E8H),A. 

PRINTER 
CONTROLLER 
LOGIC 

JOYSTICK 
CIRCUITRY 

DATA6 C>---~~--~C> 

DATA5 D D 
DATA4 D D 
DATA3 D D 
DATA2 D D 
DATAl C> D 

6-BIT 
INPUT 
TO 
DIA CONVERTER 

BUSY <:Jt---------CJ X } TWO 
COMPARATOR 

OUTPAPER <:Jt---------CJ y OUTPUTS 

/0 CJ BUTTON SWITCH 
UNIT SELECT ~1--------- OUTPUT (OPTIONAL) 

GROUND <::>----j------ GROUND 

I 

Figure 3: Line-printer lines used in the AID circuit. Six output 
lines transmit a digital value to the DAC. Two input lines read 
the comparator values. One optional input line allows checking 
the button switch on a joystick. 



Solve 
the Great 
Software 
My .ry! 
Yoo spent a lot of 
time searching 
and researching 
to find just the 
right computer. ,. 
But when it comes to 
compatible software. "-.. ____ -
you're stymied. Where do 
you turn? What is the key 
that unlocks the software 
mystery? The answer is ele
mentary. It takes a com
pany with the expertise and 
research facilities to dis
cover and develop a wide 
variety of quality software 
programs - a company 
with a staff of experts who · 
understand both software 
and hardware- a company 
that is not only reliable but of
fers unique 24-hour services 
and - a company dedi
cated to being your software 
company. 

With all these pluses 
there's no mystery as to why 
Westico is so popular with 
knowledgeable software 
buyers. But look! There's more. 

The Westico 24-Hour 
Computer Hotline 
(203) 853-0816 
(300 baud] for detailed pro
gram information and quick 
access ordering. 

• A full range of professional 
software. 

•Support for a wide variety of 
CP /M® and other computer 
systems. including: TRS-80 
Model II, Apple. Vector 
Graphic, Cromemco. ,North 
Star, Micropolis. Ohio Scien
tific, Altos. Dynabyte, IBM. 
SuperBrain. Xerox. Zenith 
and more. 

Two new 
solutions 
from Westico 
LEGAL BILLING & 
TIMEKEEPING 

The LBS is designed 
for law offices with 

up to 25 attorneys and 35 
timekeepers. including 
paralegals and secre
taries. The system distrib
utes all Time and Expenses 
to client accounts or des
ignated Overhead Ac
counts. and produces 
monthly Client Review 
sheets. After any adjust
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ready-to-mail itemized bills. 
monthly Office Management 
Summary. Aged Receivables 
Report. An Accounts 
List is also built into 
the system. 
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cording is re
duced to a mini
mum because 
the LBS system is ~ • 
based on daily ~ 

timesheets pre- " 
pared by each • 
timekeeper with 
a complete system for cod
ing client matters and ex
penses. The attorney auditing 
the pre-billing review form 
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mined rates. or bill on re
tainer. contingency fee or an 
adjusted basis. 

The Office Management 
Summary provides a finan
cial analysis of each attor
ney's billings, aging of his ac
counts receivable and an 
analysis of the work effort of 
each timekeeper and total 

for the firm. The Accounts List 
summarizes current activity 
and status of each client. 

The LBS is designed so 
that even first-time computer 
operators can install the sys
Jern without expert help. 
System/ documentation-$895 
Demonstration System-$ 75 
Documentation alone-$ 40 
MICRO-TAX 
Micro-Tax provides in-house 
computerized tax capability 
for the tax practitioner or se
rious investor. The system is 
designed to accept informa
tion, summarize data. com
pute tax and print the returns 
required by the Internal Reve
nue Service. The system's im
mediate response capability 
gives both tax specialist and 
clients immediate results of 
the computation. 

The system reduces time 
required to complete a return 
while also minimizing the tax 
obligation of the taxpayer 
within the limit of the law. 
Three levels of tax prepara

tion systems are 
available: 

Level 1 -
Uses 23 sched

ules and forms. 
handles multiple 

clients. and prints 
IRS approved forms. 

Level 2 - All of 
Level 1 plus six more sched

ules and forms. depreciation 
system. state tax interface. in
tegrated data base for year 

Utah, Virginia and 
Washington, D.C. 
Other states and municipali
ties are being added. 
Prices: 
Level 1 - $250 
Level 2 - $1,000 
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Level 2 plus Level 3 - $1,500 
State Tax- Call for prices 
Demonstration system - $75 

~r~ .. 
"'. t~ ... .. 

4 WAYS TO ORDER 
•Write Westico, Inc., 

25 Van Zant Street, 
Norwalk, CT06855. 

• Call (203) 853-6880. 
• Telex 643-788. 

• D!Jf1-u~our24-hourcom
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(203) 853-0816. 

COD. MasterCard and VISA ac
cepted. 
Prices do not include shipping 
and ore subject to change. In CT 
odd 71'2%solestox. All soles final. 
Manual price may be credited to
ward purchase of soflwore. 

to year data storage. and Dealer Inquiries invited. 
batch compute and print 
functions. 

Level 3 - All of Level 1 
plus partnership schedules 
and forms. 

State tax computation 

Copyright© 1981 Westico, Inc. 
WES·40 

Send for FREE catalog 

for the following ~¥F l~D 
states is a~c;:iila- :' I ble at additional __ 

cost: Arizona, Cal- The Software Express Service 
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Q h i o , Q reg 0 n , 25 Van Zant Street • Norwalk, Connecticut 06855 
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Figure 4: Detailed logic diagram of the AID circuit. Power is supplied by a 9-V transistor battery and a 5-V power supply. 

So far, we've done all the printer I/O using Z80 ma~ 
chine instructions. You can also use BASIC: 

Get Status 
Model I 

PEEK(l4312) 
Model III 

INP(248) 

Output Char
acter (x) POKE14312,x OUT 248,x 

Detailed Circuit Description 
·We can easily make the joystick circuitry emulate a line 

Y OUTPUT 

X OUTPUT 

r------------------, 
I 
I 

<r+- +-------"W-'IP-"E_;.R_-+< io~~T 
I 
I 
I 
I 
I 
I 
I x POT 
I 100 K JOYSTICK 

L-------------~~~~~~ 
GROUND __J +5 VOLTS 

Figure 5: Joystick schematic. Two 100-k-ohm potentiometers 
are connected to ground and +s V . Each wiper outputs a 
voltage of 0 to 5 V depending upon the joystick position along 
the X and Y axes. 
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printer. First, forget about the DAT A STROBE output. 
It's only there for the line-printer electronics. Since data 
stay in the 74LS175s (or their Model III equivalents), we 
can simply write to hexadecimal address 37E8 (or OF8) to 
output 8 bits to DAT AB-DAT Al. Whenever we want to 
read in data, we just read hexadecimal address 37E8 (or 
OF8) to input 4 bits. 

I've chosen to dedicate DAT A6-DA T Al as outputs 
from the program to the DAC, the BUSY input as the 
X-channel comparator input, and the OUTPAPER input 
as the Y-channel comparator input. These eight lines plus 
ground are all that are needed to perform the basic joy
stick operation. They're shown in figure 3. A ninth line is 
optional as a joystick button input. 

The detailed AID circuit is shown in figure 4. Its 
physical layout corresponds to that of the block diagram 
in figure 1. 

A typical joystick schematic is shown in figure 5. It is 
comprised essentially of two potentiometers with the two 
ends of each connected between + 5 volts (V) and 
ground. The wiper of each potentiometer varies with the 
position of the joystick. Output from the wiper varies be
tween 0 and + 5 V. The X-channel 0-V position is toward 
the left; the Y-channel 0-V position is toward the top. 

You can buy a bare-bones joystick (dual 100-k-ohm 
potentiometers) from Radio Shack for $4.95 (catalog 
number 271-1705). You can also use one of the Color 
Computer's joysticks, sold as a pair for $24 .95 (catalog 
number 26-3008). Figure 6 shows the bare-bones joystick 
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IKEY 
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+sv-k5 1~ 
t~~ 3 2h 
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GROUND 
5-PIN DIN CONNECTOR 

Y CHANNEL 

Figure 6: A prebuilt joystick available from Radio Shack. The 
device comes with a 5-pin male DIN plug. 

experimenter's PC board or prototype board 
1 5-pin female DIN socket, chassis mounting 
3 16-pin wire-wrap sockets 
1 14-pin wire-wrap socket 
1 34-pin edge connector for PC board 
2 16-pin DIP headers 
2 100-k-ohm Y, watt or greater 5% resistors 
2 10-M-ohm Y, watt or greater 5% resistors 
2 10-k-ohm Y, watt or greater 5% resistors 
2 1-k-ohm Y, watt or greater 5% resistors 
1 324-k-ohm Y, watt or greater 1 % resistor 
1 162-k-ohm Y, watt or greater 1 % resistor 
1 80,6-k-ohm Y, watt or greater 1 % resistor 
1 40.2-k·ohm Y, watt or greater 1 % resistor 
1 20-k-ohm Y, watt or greater 1 % resistor 
1 10-k-ohm Y, watt.or greater 1 % resistor 
1 20- or 47-pF disk capacitor 
2 1-µF electrolytic capacitors 
1 MC140508 (40508) hex buffer/converter (noninverting) IC 
1 LM339 quad comparator IC 
wire-wrap and hook-up wire 
1 joystick potentiometer, 100-k-ohm, with 
1 5-pin male DIN plug 
1 9-V transistor battery 

Table 1: Parts list for the A l D circuit and joystick con
troller. 
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with the required connections. 
Each of the joystick voltage outputs goes into one of 

the comparator's plus ( +) inputs. The minus ( - ) input 
for both comparators comes from the output of the DAC. 
Each comparator compares the current joystick voltage 
with the DAC output. If the joystick voltage is lower 
than the DAC output, a logic 0 is output from the com
parator. Otherwise, a logic 1 is output. The results of 
both comparators go to the input lines BUSY (X-co
ordinate) and OUTP APER (Y-coordinate). 

To determine the voltage level on either joystick chan
nel, we just vary the DAC output from 0 to + 5 V until 
we get a comparator output of 1 for the channel. That's 
easy to do with the DAC. 

The DAC converts a 6-bit digital value into an analog 
voltage. Each of its resistors has approximately double 
the resistance of the next lower resistor. Each resistor is 
connected to the output of one bit of the MC14050B. This 
is a complementary metal-oxide semiconductor (CMOS) 
buffer with an output of close to 0 V for a logical 0 input, 
and about + 4. 95 V for a logical 1 input. By varying the 
6-bit input from 000000 to 111111, we will get a voltage 
range from about 0.25 V to 4 .75 V in 64 steps of about 
70 millivolts (mV) each (see figure 7). 

As a side issue, for a digital-to-analog conversion, we 
can simply forget about the comparator output and take 
the output from pin 12 of the MC14050B. The voltage 
output will be the analog · equivalent of the 6-bit input 
value. 

Circuit Construction 
A parts list for the joystick circuit is-shown in table 1. 

All the parts can be obtained from Radio Shack or other 
electronics suppliers. The resistor tolerances are some
what critical. If you cannot get 1 % resistors with the 
values indicated, you can use hand-selected 5% resistors . 
Measure the resistance with a multimeter and choose 
values within 2 to 3 % of the listed values. There is 
enough variation in most resistors that you should be 
able to come fairly close. Two resistors can be used in 
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Figure 7: DAC output as a function of digital input. The output 
should increase monotonically as shown. 
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systems; yet it contains all their 
popular featl.l'es: 

• IEEE S-100 Standard 

• Z-80A'" CPU 

• 64K Bank Select Memory 

• Both 811 or 5%'' Floppy Disk 
Controller (WD 1793 chip) 

• 2 Serial & 2 Parallel 1/0 Ports 

• Real Time Clock Interrupts 

• 2K Monitor EPROM 

• Extended Addressing 

• Runs with CP/M'", MP/M'" 
and CP /NET'" 

• One Year Waran1y 

For more information 
on SUPER/NET© write or call: 

Advanced Micro Digital 
Corporation is dedicated to the 
research and development of S-
100 computer technology. The. 
maintenance of superb quality in 
our product line is our priority. 

Now you can say "Good-Bye!" to 
all your old S-100 boards without 
giving up convenience and 
configurabili1y, because now its 
all on a single S-100 computer 
board. 

7201 Garden Grove Blvd.• Suite E • Garden Grove CA 92641 • (714) 891-4004 •TELEX: 678401 tab lrln 
'" Reglsllll8d T IOdemOlk ol Digllal Researeh Colp. ., Copyright 1981 Advanced Micro Dlgltol Corp 



AL 

Now-A four station, 
hard disk business computer 

with letter quality printer, 
terminals and get-rolling 

software for less 
than $15 a da~ * 

The Altos Business Computer 
Special. The most powerful. 
reliable. easy-to-use system in its 
price range. And Altos backs it up 
with on-site, nationwide service. 

The hardworking engines of 
our system are the Altos 
ACSB000-10. -12 and -14 com
puters. Any one of them can 
cost-effectively hook-up with 
from one to four stations, as 
your needs demand. Their rapid 
access, 10, 20 or 40 MByte 
Winchester hard disks let you file 
from a 3.000 to 12.000 page load. 



Our get rolling business soft
ware package includes multi-user 
systems software, Wordstar '" for 
word processing and Microplan '" 
for business analysis. And when 
you need more. your local Altos 
representative can route you 
through to hundreds of other busi
ness and accounting programs. to 
meet virtually any requirement. 
Plus Altos also lets you com
municate with other computers. 
mainframes. and even allows 
networking. 

Get on the right track! Join 

Circle 23 on inquiry card. 

thousands of professionals. insti
tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for the Altos sales and 
service depot nearest you. 

All aboard! 

*Pr ice approximate and may vary in your area. Daily lease 
based on, $17.000 principal. 20% annual interest. 5-year 
term. Includes, Altos ACSS000-10 computer. letter quality 
printer. four Altos "smart" terminals and get-rolling 
softwar e. Does not include tax. installation. training and 
maintenance. Offer expires February 28. 1982. 

Wordstar is a t rademark of MicroPro International Corp. 
Microplan is a trademark of Chang Laboratories. Inc. 

© 1981 .41tos Computer Systems 

L 

Packed with 
fresh ideas 
for business 

(j\Li:O)) 
COMPUTER SYSTEMS 

2360 Bering Drive 
San Jose. California 95131 

800-538-7872 
(In Calif. 800-662-6265) 



16- P\N SOCKET 
MC14050B 

1,...F---.. 
FILTER 
CAPAC ITOR 
FOR +5V 

I o 

14 - PIN 
SOCKET 
AND LM339 

r POWER LEADS 
TO +5V,+9V 

Figure 8: Physical layout of the AID circuit as laid out on a prototype board. 

series to get a total resistance that is correct. The pro
totype circuit, which works well, was 'made using hand
selected 5 % resistors. 

Soldering and wi.re-wrapping. You will need a small 
(30-watt (W)) soldering iron, rosin-core solder, and a 
wire-wrap tool or gun. If you've never wire-wrapped, 
don't worry-it's easy to do and you can make about one 
connection per minute. Assuming you have all the tools 
and parts, it will probably take about an hour and a half 
for the entir.e job. 

Mounting the parts. The circuit is mounted on a small 
prototype board (Radio Shack catalog number 276-170). 
The general layout is shown in figure 8. The board is bare 
on one side and has 55 rows with solder pads on the 
other. The spacing of the holes is compatible with the 
spacing on the pins of the four wire-wrap IC sockets. 

GROUND 
BUS ----i 

CHASSIS 

0 

SOCKET I I 
L __ _J 

~~p~~T6~ ~~ ,--i 

0 

x = SOLDER 

0 

Figure 9: Underside of the A I D prototype board showing posi
tions of ground and + 5-V buses and solder points for the wire
wrap sockets. 
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Mount the four IC sockets by soldering opposite corners 
of each socket, as shown in figure 9. 

Use the left-hand strip for the ground bus and the right
hand strip for the + 5-V bus. 

The 34-pin edge connector may be difficult to find even 
though Radio Shack is now carrying it. For Model Is, you 
can get by with their 40-pin edge connector by inserting a 
cardboard "filler" in one side to properly "key" the edge 
connector. For Model Ills, you have to use a 34-pin con
nector because the cutout in the cover will only pass a 
34-pin width. 

I soldered the wires to the pins of the edge connector 
even though the edge connector was really meant as an 
insulation displacement type that pokes metal contacts 
through a ribbon cable. The pin layout for the edge con
nectors is shown in figure 10. The edge connector is 
designated EC. 

The 5-pin DIN connector is another problem. If you 
use the Color Computer joysticks, the matching 5-pin 
plug will probably have incompatible spacing. Consider 

CU TOUT IN CABINET~ 

1 PIN 1 

' 33 31 29 27 25 23 21 19 17 15 13 11 9 7 5 3 1 

34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 

I I I ! I 
(LOOKING AT REAR OF 

EDGE CONNECTOR} 

-RIBBON 
CABLE GOES 
DOWN ON 
ALL TRS-80 
CONNECTIONS 

Figure 10: Pinouts for the card-edge plug that connects the 
Al D circuit to the T RS-80 line-printer bus. Use a displacement
type ribbon connector and solder the hook-up wires to the con
nector pins. 



Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 

,• ROOS 
INFOS® 
ICOS 
DOS 

:_ it' , )/ji :11/\/< I "' ~ ,. 

·. -. ,,{ :";{, ' d'"'"'" 
• ?/'JI • WJ1•11•1 

)''l~:,;·,,/l ·i·"· 11'· <ji·lt·' ' " fi 111•1•l' .':l.'.1:·Xii· 
111''11.• 4.11•1,w Ji/ ,,/ I' , ' ,1 •' • 

' : '" % y1 ; ' ,) 

' 
; ·1,· 1~r.7 r 

lf;Jfl. I ~.,/ 
( ~;-' '11. ·· .. , ~ ' ,. , -:;, 

~- :~ ~l. / ~· / . ' I'' 

W 'ld H . D G I "'ib .,, '/ '· . " ·~ 
1 are gives ata enera ~-;_ : ir · •• "" ':/::d:,., 

users a choice when upgrading , _ '.j .;,,'.~~a· 
to a multi-user environment and ""."~,-- ·;,.:; · · 
eliminates the need to use AOS. 
Wild Hare makes it easy for you. It creates 
a true multi -lingual, multi -user environment for 
your current system. No user software modifications 
are necessary. There is no need to install a new 
operating system. And , no expensive hardware upgrade is 
required. 

Features 
Each user is totally independent of all other users. 

E.ach user may run all standard Data General software. 

Each user may independently edit, compile, execute and debug 
programs written in any language supported by ROOS, INFOS®. 
ICOS and DOS. 

Standard languages supported include: Fortran IV, FortranV, 
COBOL.ALGOL. RPG, DG/ L"', BASIC. PASCAL. MAC. etc. 

All NOVA's® and ECLIPSE's® are supported. 

Wild Hare guarantees its software systems on a money back basis. 

Wild Hare's Software 
Gives Data .General Users 
A Choice! 

NOVA· ((l!f'SE · ctnd INfOS' <He regis1ereci rr~ctem.ul\s of DMc\ Generc\J Corr:JOi.Hion 
P.O. Box 3581 .Boulder.Colorado 80307 

(303)·494·0221 
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34-pin edge connector to other components RN1 

EC-3 to MC14050B-3 RN1-16 to RN1 -15 
-5 to -14 -15 to -14 
-7 to -5 -14 to -13 
-9 to -11 -13 to -12 
-11 to -7 -12 to -11 
-13 to -9 -11 to -10 
-21 to LM339-2 -10 to -9 
-23 to -1 -12 to LM339·5 
-25 to DIN-4 

MC14050B to RN1 RN-2 

MC14050B-2 to RN1-2 RN2-1 to DIN-1 
-15 to -3 -2 to LM339- 2 
-4 to -4 -2 to RN2-3 
-12 to -5 -4 to DIN-2 
-6 to -6 -5 to LM339-1 
-10 to -7 -5 to RN2-6 

-10 to LM339- 7 

LM339 -12 to -6 
-12 to RN2-13 

LM339- 7 to LM339-5 -15 to LM339- 4 
-15 to RN2-16 

Table 2: Wire-wrap list for the AID circuit. 

cutting off the plug and attaching the cable to an audio
type DIN plug or attaching the wires directly. If you are 

0 

+sv GROUND ...________, 
TO +9V 
TRANSISTOR 
BATTERY 

r-1 
I I 
I I 
I I 
L_.J 
r--. 
I I 
I I 
I I 
L _ _J 

r--, 
I I 
I I 
I I 
L_..J 
r--, 
I I 
I I 
L_..J 

+5V 

0 

GROUND 

TO +5V 
SUPPLY 

Figure 11: Power connections for the AID circuit. For +5 V, 
use a regulated 5-V power supply, such as Radio Shack's 
277-125 (a kit) . 
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using the joystick potentiometer, it comes with a 5-pin 
male DIN plug attached. For the AID circuit, get a 5-pin 
female DIN chassis-mounting jack. 

Wire-wrap connections. Make the wire-wrap connec
tions shown in table 2. Most of these are wire-wrap to 
wire-wrap, although some will be wire-wrap to solder. 
These connections can be made with 30-gauge wire-wrap 
wire. However, you might consider 22-gauge stranded 
wire for cable running to the edge-connector leads. Route 
the edge-connector leads through board holes for strain 
relief. 

Now connect the ground points shown in table 3a. You 
can wire-wrap common ground pins onto the same point 
and then route a single wire to the ground bus. Make the 
+5-V connections in table 3b in similar fashion. 

Power connections. Now run four wires as shown in 
figure 11. Two "hook-up" wire (22-gauge stranded) leads 
run from the ground bus. One + 5-V lead runs from the 

(3a) 

LM339 - 12, 8, 9, 10, 11, 13, 14 
MC14050B-8 
RN1-8 
DIN-3 
RN2-7 
EC-2 

(3b) 

MC14050B-1 
RN1-1 
RN-2, 11, 14 
DIN-5 

Table.3: Ground connections are shown in table 3a. Table 
3b gives the + 5-V connections. 



COMPUTERS ~ ~, 
~~'f:~, ..• l;·,-- ~ 

I Pr1u 

~:::: :: :1i~ ~'-'l $:~~:~ I 999.00 
Applt ll~SK -1~-{"o~ 1530.00 

m~ ::~::a~ I>-,..-. 't..-." :m:~~ 2997.00 
Awl• II w/m t.,11"' 

Dos. 3.3 645.00 499.00 
APlllO II D~k II Drin Only 525.00 429.00 

(h~ HEWLETT Our 
PACKARD list Price 

HP·l25 Microcomputer 3750.00 2990.00 
HP-85 Microcomputer 3250.00 2475.00 
HP-83 Microcomputer 2250.00 1777.00 
16K Exp-Memory Module 295.00 255.00 
Graphics Plotter7225 2450.00 2075.00 
Personality Mod. for 7225 750.00 665.00 
2631B lmpacl/Prinlerl 

Hvy Oly 3950.00 3250.00 
Opti1on 020 For 2631B 150.00 125.00 
8 Drives to Choose 

from &2'l02S 1300.00 1125.00 
9895A 8" Dual Drive 6850.00 5500.00 
Graphics Tablet 9111A 2050.00 1671.00 
HP·llC Slim-Line Advanced 135.00 
HP-12C Slim-line Financial 150.00 
HP~I CV New 2.2 
Bytes Mem 325.00 250.00 
HP~l-C Calculator 250.00 115.00 
Card Reader For 41CV/C 215.00 162.00 
Printer For 41CV IC 385.00 119.00 
Optical Wand For 41 CVIC 125.00 97.00 
Quad Ram Equals 
4 Mem. Mods 95.00 11.00 

Memory Modules For 41C 15.00 
HP-97 Prorramble Printer 750.00 595.00 
HP-67 Pro1ramble 
Calculator 375.00 295.00 

HP-34C Pro1ramble 
Scientific 150.00 117.00 

HP-38C Pro1ramble 
Bus. RIE 150.00 117.00 
HP-32E Adv. Scientific 55.00 4!.00 
HP·37E Business M1ml 75.00 57.00 

[31commodora 
Our 

List Price 
8032·32K 80 Col Crt 1495.00 1097.00 
4032-32K 40 Col Crt 1295.00 919.00 
4016·16K 40 Col Crt 995.00 711.00 
8050-Dual Disk 950K 1795.00 1344.00 
4040-Dual Disk 343K 1295.00 919.00 
C2N.Cassette Drive 95.00 11.00 
4022·80 Col Printer 795.00 639.00 
8024·Mannsman Talley 1995.00 1545.00 
25CPS-Starwriter 1895.00 139900 
CBM-IEEE Modem 279.00 225.00 
Voice Synthesizer 395.00 315.00 
VIC 20 299.00 155.00 
PET to IE EE Cable 39.95 34.00 
IEEE to IEEE Cable 49.95 39.00 

XEROX List 
Xerox 820-15-114' Disk 2995.00 
Xerox 820-2 8" Disk 3795.00 
CP/M Operatin1 System 200.00 
Word Processin1 Software 500.00 
Super Cale 295.00 

ATARI ""-
~ 

PERSONAL 0.. 
COMPUTERS ATARI Lisi Price 
400 16K Bytes of Ram 595.00 337.45 
800 16K Bytes of Ram 1080.00 739.00 
410 Proaram Recorder 90.00 11.00 
8IO Disk Drive 600.00 457.00 
825 Printer (80 col 

Centronic 737) 999.95 769.00 
820 Printer (40 col 

impact) 450.00 353.00 
830 Acoustic Modem 200.00 155.00 
850 Interlace Module 220.0!!' 192.00 
Atlri Visicalc 200.00 164.00 

~!Jri 400-16K 595.00 317.M 

TEXAS INSTRUMENTS List 
Ow .., 

T:~~!:~.~onsole New ~ 950_00 

Price 
315.95 

IO" Colo~ Monitor High 
Resolution 374.95 317.!S 

32K Memory Module 399.95 311.!S 
Speech Synthesizer 149.95 127.95 
Disk Memory Drive 499.95 390.95 
RF Modulator 49.95 11.50 
Telephone Coupler (Modem) 224.95 l!S.95 
Printer (Solid Slote) 399.95 315.9S, 

Circle 235 on inquiry card. 

l'~ ~!~.Z!~6 Special Of The Month 
H p 8 3 o u R PR ice "'H-:-::P:-:o:-:-1s::-:c=-=-o R,..,1--ve----o-uR_P_R_1ce-----. 

LIMITED QUANTITIES 

~) ~~~0399;;, ~~~~;~· ~~~9~ 

STUDENT ~ 
SYSTEM ~1 

• Apple II Plus Systilm .. Blt RAM '3'-'i:. \\'\ 
• Disk II Floppy Disk & 1>-''-" ~ 

lntertace (DOS 3.3) "" :<.0'0 .,_ 
• 12" Grn. Phs. Video Monitor <:, o'-"'-

• 
~<-·· 

r:l 
List 12450.00 

~ -

::w\i'-'~ 
MX 80 FT S 745.00 S 549.00 
MX 80 IMPACT 645.00 450.00 
MX 70 IMPACT 500.00 390.00 
MX 100 995.00 765.00 
APPLE SILENTYPE 645.oo 299.oo 
ANAOEX 9501 1650.oo 1299.00 
NEC 
5510 
5515 
3510 
3515 
OKIDATA 
MICROUNE 80 
MICROUNE 82 
MICROUNE 83 
PAPER TNiER 

3195.00 2445.00 
3295.00 2545.00 
2495.00 1795.00 
2545.00 11-19.00 

545.00 395.00 
649.00 549.00 

1050.00 769.00 

445G with Graphics 795.00 695.00 
460G with Graphics 1.394.00 199.00 
560G New full size 1.695.00 1.139.00 
DIABLO (LETTER QUALITY) 
630 Rl02 bi-directional 
tractors 2.965.00 1,350.00 

1640Kl09 keyboard 
baclors 

630 RO Receive Only 
1650K 136 keyboard 
traclo1s 

4.000.00 1,199.00 
2.710.00 1,150.00 

4.000.00 3.100.00 

MONITORS 0 
list 

BMC Gm. Phs 12" 275.00 
NEC Grn. Phs. 12" 225.00 
Zenith 12" 159.00 

LE MONITOR List 
• 9" 8 & w 179.00 
• ' 9" Green Phs 189.00 
• 12· 8 & w 209.00 
• 12• Green Phs. 229.00 
" 12· Green Phs. 199.00 
• Anti Reflective Screen 
•• T.V. Grade Screen· 

SANYO MONITORS List 
13" Color (new) 

hi1h quality 550.00 
12· Green Phs. 360.00 
12" B & W 340.00 
15" B & W 370.00 
9" B & W The Best Sel~rt 235.00 

Our 
Price 
165.00 
179.00 
119.00 
Our 

Price 
159.00 
165.00 
185.00 
199.00 
159.00 

°"' Price 

311.00 
240.00 
Z17.00 
235.00 
145. 

XEROX820 

TERMINALS 
TELEVIDEO 

910 
912C 
920C 
950C 

C.s1 :;, 
$ 699.00 $ 599.00 

950.00 699.00 
995.00 795.00 

1.195.00 919.00 

DISKETTES SOLD IN BOXES OF 10 
(Min. Purchase) $100 list ~:e 
DYSAN PllCE l'ER DISIEITT 
10411 5" SOFT SECTOR 6.00 3.99 
104110 ;, • OBL 

OEN.- SOFT SEC. 6.40 4.60 
374011 8" SOFT SECTOR 7.25 4.75 
3740110 8" DBL 

OEN.- SOFT SECTOR 10.75 6.90 
MAXELL 
MO·l 5" SOFT SEC-
TOR/DBL OEN. 5.00 3.50 
MD·2 " SOFT 
SECTOR/DBL SIOE.IOBL. 

OEN. 7.00 4.90 
FO·I 8" SOFT SEC./OBL. 

OEN. 6.50 4.50 
FD·I 8" SO FT SEC./OBl. 

SIOEIOBL. OEN. 8.50 5.95 

SOFTWARE 
FOR APPLE II 
AVAILABLE IN 
STORE ONLY 

Apple Fortran 
DOS 3.3 (16 Sector) 
Apple PILOT (16 Sector) 
Apple FORTRAN 
(requires A2B00061 
(16 Sector) 

Lan1ua1e System with 
Apple Pascal 

BPI General ledaer System 
BPI Inventory Packa1e 
Visidex 

Visicalc 
Desktop Plan II 
Microlab Database System 
Stoneware OB Master 
Muse Supertext It 
Softape Maaic Window 

0.. 
List Price 

3.750.0013.050.00 
5.350.00 4.449.00 
6.450.00 5,325.00 

List 
200.001 

60.00 
150.00 

200.00 159.00 

495.00 399.00 
395.00 319.00 
395.00 319.00 
200.00 159.00 
100.00 159.00 
200.00 159.00 
150.00 119.00 
229.00 119.00 
150.00 119.00 
99.00 7!.00 

~commodore 

VIC==20 
4-lr• 

Vic-TV Modual .. . . . . . ..... . ... . . 
Vic Cassette , . , .• . 
Vic Disk Drive . 
Vic6 Pack pro1ram .. 

SOFTWARE . - "?(~ 
FOR COMMODORE :. 
Ozz·The lnlormation Wizard 
Wordcrafl 80 
lrm>nfo R<lri<v.tl & M1i11t A~ 
Dow Jones Portfolio Maml 
Pascal Development Pka. 
Ebs·Receivables. Inventory 
Bpi-General Ledaer 
Word Pro 3-40 Column 
Word Pro 4-80 Column 
Word Pro 4 Plus 

list 
HOiATION CAT MODEM 189.95 
HOVATIOH 0-CAT 199.00 
HOVATION APPLE-CAT m.oo 
HAYES MICROMOOEM 379.00 
HAIES SMARTMOOEM 279.00 

CALCULATORS c,_ ,,; 
CASIO ~m~; Lisi :rn ~:=: f: ;;.~=.;; m~ 
FR·lOO Paper Feed ::::: 19.95 
FR·l210Plfl"I Feed •• ·· ~ 129.95 
PQ·20 2'!.95 
LC-785 11.95 
LC·3165 11.95 
FX-08 Scientir~ 29.9 5 
FX·81 Scltntif~ IH5 
FX·3600P Sclentif~ 39.95 

.. .119.00 

. .. 169.00 
.SCall 

.m.oo 

0.. 
l'rite 
140.00 
150 .. 00 
310.00 
MOO 
2J9.00 

0.. 
Price 
39.00 
41.00 
59.00 
99.00 
13.00 
10.00 
10.00 
23.00 
17.00 
29.95 

FX-002P ''Compu~r T1~· · 88 Memori<s Pro 
1rammin1 Upper & Lowtr Cue Dot 
M1Uil 511 Step 129.95 

F H 02P Sotv" Problems with At phi· 
Numeric Clarity, us.es BHic 
L1nau.11e 

PHONE MATE 
900 
905 Remote 
910 
920 
925 Remote 
930 Remote 
950 Remote 
960 Remote 

List 
119.95 
199.95 
159.95 
199.95 
239.95 
299.95 
339.95 
399.95 

99.00 

0.. Pr 
16.00 

144.00 
115.00 
144.00 
173.00 
116.00 
245.00 
lU.00 
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+ 5-V bus. One + 9-V lead runs from pin 3 of the LM339. 
These leads can be combined in a four-wire ribbon cable 
and routed through one hole for convenience . Two of the 
leads, one ground lead and the +9-V lead, attach to a 
9-V transistor battery. The other two leads connect to a 
regulated + 5-V supply. (In case you don't have one 
already, I suggest you get Radio Shack's $6.99 kit, 
catalog number 277-125.) Leave the power leads uncon
nected for the time being. 

Without plugging in any chips, test the connections 
with a multimeter or continuity checker. A common 
straight pin works fine for getting into the IC socket 
holes. As each circuit checks out, cross it out on the 
schematic . This check takes little time and saves a lot of 
grief later on due to connection errors. 

Solder one I-microfarad (µF) filter capacitor between 
+ 9 V and ground and another between + 5 V and 
ground, as shown in figure 8. Make certain that the 
polarity of the capacitors (note the + or - sign) is 
oriented properly. 

Construct two dual-inline package (DIP) headers as 
shown in figure 12. One of these contains the DAC 
resistors; the other has the resistors and other com
ponents for the LM339. If you apply much heat during 
the soldering, you should remeasure the values for the six 
DAC resistors; they may have changed due to the heat. 

Listing 1: Using a voltmeter and this BASIC program, you can 
measure the voltage levels produced by the DAC when' the 
digital input ranges from binary 000000 to 111111. Table 4 
shows the values obtained by the author. 

100 REM DAC TEST. OUTPUT VOLTAGES FROM 0 TO 63. 
110 FOR V=0 TO 63 
1;:::0 POl-\E 1Lt312, V 
130 CLS: PRINT@ 534,"DAC VALUE=";V 
140 IF INKEYS="" GOTO 140 
150 NEXT V 

Listing 2: For Model I computers, this BASIC program com
pares the voltages at the X and Y joystick channels with stepped 
voltages from the DAC. 

100 REM COMPARATOR TEST 
110 FOR V=0 TO 63 
120 POl-\E 1Ld12• V: CLS 
130 PRINT@ 520,"VALUE=";V; 
140 PRINT@ 540,"X=";IPEEKl143121 AND 1281/128; 
150 PRINT@ 560,"X=";IPEEK1143121 AND 641/64; 
160 FOR I=0 TO 1000: NEXT I 
1 712l NEXT V 

Listing 3: The same as listing 2, but for Model III computers. 

100 REM COMPARATOR TEST 
110 FOR V=0 TO 63 
120 OUT 248,V: CLS 
130 PRINT@ 520,"VALUE=";V; 
140 PRINT@ 540,"X=";IINP12481 AND 1281/128; 
150 PRINT@ 560,"Y=";(INPl2481 AND 641/64; 
160 FOR I=0 TO 1000:NEXT 1 
170 NDT V 
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Now plug in the DIP headers, the MC14050B, and the 
LM339. The AID converter is (hopefully) complete. Con
nect it to the line-printer card-edge connector (pin 1 is on 
the top right), turn on the Model I or III, and connect the 
+5-V and +9-V supplies. Make the following test: 
watch for smoke and try a fingertip test of the board 
components. They should be warm but not hot. If every
thing seems okay, plug in the joystick connector and 
repeat the test. You're now ready for program debugging. 

Program Tes ting 
The following preliminary tests are included as a 

means to "bring up" the circuit one step at a time. If you 
feel like going directly to the final program instead of 
following this procedure, by all means do so. If you have 
problems, fall back on these preliminary tests. 

DAC output. The first program tests the output of the 
DAC. A voltmeter is required to run it. If you don't have 
one, go on to the next test. 

Hook the voltmeter between ground and the output of 
the DAC-pin 12 of the MC14050B. Run the program in 
listing 1. Substitute 120 OUT 248, V for statement 120 if 
you are using a Model III. 

The program steps the DAC through the range of out
put voltages by sending it the values 000000-111111. Each 
voltage step should be approximately 70 mV over the 

Digital Analog Digital Analog 
Input Output Input Output 

0 0.240 32 2.48 
1 0.312 33 2.55 
2 0.387 34 2.63 
3 0.460 35 2.70 
4 0.530 36 2.77 
5 0.602 37 2.84 
6 0.677 38 2.92 
7 0.749 39 2.99 
8 0.785 40 3.03 
9 0.857 41 3.10 
10 0.932 42 3.18 
11 1.005 43 3.25 
12 1.075 44 3.32 
13 1.147 45 3.39 
14 1.222 46 3.47 
15 1.294 47 3.54 
16 1.419 48 3.67 
17 1.492 49 3.74 
18 1.568 50 3.82 
19 1.640 51 3.89 
20 1.710 52 3.96 
21 1.782 53 4.04 
22 1.858 54 4.12 
23 1.930 55 4.19 
24 1.966 56 4.22 
25 2.03 57 4.30 
26 2. 11 58 4.37 
27 2.18 59 4.44 
28 2.25 60 4.52 
29 2.32 61 4.59 
30 2.40 62 4.67 
31 2.47 63 4.74 

Table 4: Values obtained from DAC test of author's pro-
totype. 



MDRRDWD 
Leading edge technology 

in hard disk systems. 
Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/M" 
2.2 operating system. 
Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin
gle supplier. 5%;' 8;' 14'.' Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$17,980. Cost effective systems 
that work. And keep working. 
S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft
ware packages allow our 
systems to run on any 
IEEE696/S-100 Standard 
system with no hard
ware modification. 
Plus, Cromemco7** North 
Star,** Vector Graphics, 
Godbout, Dynabyte, 
Exidy~*** IMSAI, Micro
mation, Processor Tech
no I ogy and California 
Computer Systems. 
Reliable systems. Morrow Designs is com
mitted to hard disk system reliability. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back. We'll send back 
your money. 

"CP/M is a trademark of Digital Research. 
· ·Northstar is a trademark of North Star Computers, Inc. 

-- · cromemco is a trademark of Cromemco, Inc . 
..... Exidy is a trademark of Exidy Corporation. 

Experience. As of April, 1981, 
there were over fifteen hun
dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You'l I find 
Morrow's price/megabyte/ 

performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
price/performance. And 

· that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our fu I I line data sheets. 
Can't wait? Call us at (415) 

524-2101. And yes, OEM quantity prices are 
available. LOOK TO MORROW FOR ANSWERS. 

MDRRDW IJESl&NS 
5221 Ce ntr al Avenue, Richmond, CA 94804 

(415) 524·2101 

Circle 260 on inquiry card. 



preceding step. Table 4 shows the values I obtained with 
the prototype. 

If you do not get what my calculus instructor called a 
"monotonically increasing" set of voltages (see figure 13), 
you have a problem. In other words, if any successive 
output is lower than the previous one, you must recheck 
the resistance values. One of your resistors is probably 
"out of spec." If not corrected, this will lead to problems 
in determining the voltage level at the analog input. 

Comparator outputs. Listings 2 and 3 show the com
parator tests for Models I and III, respectively . This test 
steps the DAC from 0 through 63 ( +0.25 V through 
+4.75 V) and displays the step number, X input, and Y 
input. The X and Y inputs will be either 0 or 1. 

If the input is a 0, the X or Y voltage is less than the cur
rent DAC voltage. Move the joystick and observe that 
the comparator inputs change. Moving the joystick to the 
upper-left corner should reset both comparator inputs to 
0 after several steps, for example. Also observe that when 
the input changes from 0 to 1, all successive inputs re
main at 1. If there is a 1 followed by several zeros, you 

RNl RN2 
PIN PIN PIN PIN 

~ 16 ~ 
I 

16 

2 ~ 15 2 ~ 15 

3 ~ 14 3 ~ 14 

4 ~ 13 4 ~ 13 

5 ~ 12 5 ~ 12 

6 ~ 11 6 ~ 11 

7 ~ 10 7 ~ 10 

8 ~ 9 8 
20pF 

9 

( DAC RESISTORS) ( LM339 RESISTORS) 

· Figure 12: Layouts for the DIP headers. One position on RN2 is 
not used. 

NOT MONOTONICALLY 
INCREASING 

AT THIS POINT 
NEXT VOLTAGE 
LESS THAN 
PREVIOUS~ 

I I 

I 

MONOT ON I CALLY 
INCREASING 

I VOLTAGES 

Figure 13: For digital inputs from 0 to 63, the output from the 
DAC should increase monotonically (as in the curoe on the 
right). Otherwise, the AID circuit will give invalid readings for 
analog values in that voltage region. 
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have the "not monotonically increasing" problem (in case 
you didn't have a voltmeter to diagnose it previously). If 
so, recheck the resistance values in the DAC array (RNl). 

If all seems well with this test, you're ready for a ma
chine-language driver for the joysticks. 

Joystick Software 
Listings 4 and 5 show 280 assembly-language drivers 

for the Model I and III, respectively. The only difference 
is that one uses a memory-mapped LO instruction; the 
other uses 1/0-mapped INs and OUTs. Both programs 
are completely relocatable even though they are assem
bled at hexadecimal address 8000. 

You can reassemble using your own editor/assembler 
or simply key in the object code using DEBUG. Another 
alternative is to convert the hexadecimal code to decimal 
and incorporate the 62 bytes in DAT A statements that 
can then be READ and POKEd into a block of memory. 

The calling sequence in Disk BASIC, the same for 
Model I and III, is shown in listing 6. This program clears 
the screen and defines the USRO routine at hexadecimal 
address 8000. Next, a call is made to the USRO routine. 
The X,Y position of the joystick is returned in variable A. 
The Xposition is in the most-significant byte; the Y posi
tion is in the least-significant byte. 

Both X and Y are returned as values of 0-63. For dis
play purposes, the X value (B) is multiplied by 2 and used 
in a SET command. The Y value is converted from a 
range of 0-63 to a range of 0-48 and used in the same SET 
command. As long as the cursor position remains fixed, 
one pixel of the SET appears on the screen. If the joystick 
is moved, the last pixel is RESET and the new one is SET. 
The result is a joystick-controlled cursor. 

The pixel may have a tendency to jump from one spot 
· to another. This is normal and occurs when the reference 

increment is close to the input-voltage value. For most 
positions, however, pixel motion will be reasonably 
steady. Although a resolution of 64 X and 48 Y is not 
very precise, it is more than adequate for positioning the 
cursor. The mechanical limitations of the joystick make 
it very difficult to avoid vertical "drift" when moving 
horizontally; therefore, greater resolution, as with 7 bits 
instead of 6, would be wasted. 

How the Program Works 
The programs in listings 4 and 5 consist of two parts. 

SRCHJY is the actual search program that finds the com
parator value for the current joystick channel. This pro
gram is called twice by the driver routine READJY. The 
CALL is made by loading the C register with 128 or 64 
and executing a JR instruction to SRCHJY. 

The value in C serves two purposes-it acts as a flag 
for the return point and serves as a mask value for the 
XIY comparator bit. The X-channel comparator bit is 
found by performing a logical AND of the AID input 
with 128. The Y-channel comparator bit is found by per
forming a logical AND of the AID input with 64. 

Text continued on page 184 
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Listing 5: The same as listing 4, but for the Model III. 

i :!,>1{'10 i{)[tJ,Qi 

;. 3rlr 0 2 1 tllii 1\ 
8(%·iif F e, 
C:!)Jt:'.j:::! \ZtF.· l ,.Q) 

:::~'lff/ 1 F:D ~· 

;.:::;i?H!J ~:) F~ l 
8 tflt2i ,,~ t .. F 
80QH?. CJ'7'MiA 

B00E ::::: J F FlT 

F:~J :i? !.i'l(.0F: 
Hi/i l 11. l /::.lf 1Z1 
F:iZlli. J.F?Ql 
HVi l H CP. l r\ 
80iA 7A 
u~;i 1 u rn r:T;. 
Fil·) l D Ch l? 
H~;'I :I. F op.i::·u 

. ::;0:::: 1 /:1 l 
H0::~2 /,<\ 
:C:'.D:?~". :?[10::~ 

flfiJ:::~s tJ3 
80;~c: .. l. 8 0 l 
Bl2l28 93 

Hl!.l:.?1\ CP. :Z. I!. 
t:l02C: 2DEf.; 
::1Vi?F cr.:3r, 
HD3D Fl 
Hi21:3 l f3,t:; 
E:l!.132 D'.:, 
1 :~{0:3~3 2i30:? 
t:iJJ:, 1 L'lDD 
rn~Sl Fl 
F:[J::~E: CP.79 
H~13/; :2C!~1(=:8 
f.: C~j :·3 C l fl CE'· 
8iZHZl0 

OHG 80001-1 

00110 =******************************************************** 
Di/! l:.2~) ; f.' :-:;!.JP.ROUT I NE ro PEAD .JOY:3T I Cf:: 
00130 ;* ENTRY: NO PARAMETERS * 
D01l;Vi ' '~ EXIT: \lhl:>=X \/AL.UE 0--63, Y VALUE 0-63 * 
r10 l 5().\ '"' :::;UBRCUTINE r:::; RELO CATi•E:LE: ANYlrJHERE IN RAM. SUBROU- * 
00 160 ; -!!: TINE IS '.~)E TUP FC>P '.~)TANDi\RD MODEL I / III BASIC USR * 

.,.,,. CtLI.. . . * Di/l17C1 
!?J0H3Vi 
f11/.i l S-0 
DD:?DD 
~~VL': t ~'! 

\tiD?:::o 
i()!D:?,3i:) 

Oif):;:>'ft) 
0!it::':'.Ei 
00260 
~1~".i27D 

0D'.'.::3!;'j 

=******************************************************** 

F,:Fi\D.JY L.D c=~ i ~~:·E: ; MA Sh FOR x 
,JI'< '.:3PUJ,JY , READ x VALUE 

f-!Ft.01 0 F'iY.+i AF ; E;A\JE x \./AL.UE 
LD C:a 61• ; M1\Sh FOR \? VALUE i 

JF: :3RCHS·i' , F:EAD "'/ VALUE 
f~E1\iZi?0 POP HL ; x TO H 

L.D L • t-\ , y T (I L 
JP C'1A''?1°iH ; ***BASI c RTN*** 

;******************************************************** 0\'C9!ti 
0 k.i3 D) Vi ': k 

l'i0310 ; * 
D\:'.L<;,::1/1 ; + 
DD:<:'.D ; >-

:~::up HOUT I NE 
ENTRY: 
EXIT~ 

::;:;Uf'.F:OUT I NE 

TO SEAPCH FOR X OR Y VALUE 
<C>=128 FOR X. 64 FOR Y 
\A) ~ANAL!)(] '-./i'\L.UE 0-63 
FINDS ANALOG VALUE WITH 8 RETRIES. 

* 
* 

* 00340 ;******************************************************** 
D''i25i!f 
0036(.i) .E;RCHJY L.D 
00370 PUSH 
0ff3E:!{j LD 
17.tf!L?,')~j '.~)f!C~%'}'.} LD 
Dl;l4iN1 LD 
~)fi)41 [I ~·mc~'i1 QI RR 
DQ'.1£1:.?~.l LD 
C'.ML;3C'.) 

00'14[) 
!/.'.104 ':) l,'j 
1fi011bD 
(;-)01. 70 
00480 
00!+(:;:•0 
D0'.:·D~1 

mfil!J E)RC0:?0 
DD'.:·~?[1 ~==rncF13~) 

(30'.:·30 
00'.:'if+k) 
0ff:)5~'.) 

00'.::16Qi 
00':i7 0 
('.)0'.::·E:0 
(J(i) ::8 kl 
[1[16(1[1 
U061 '~ SRC040 
[106'.20 
00630 
D0.~A[1 

0(;;)650 

OUT 
m .. 
IN 
AND 
LD 
\...iR 

ADD 
JR 
SUB 
LD 
:=.mL 
LTR 
SPL_ 
POP 
CF' 
PUSH 
.rn 
DLTNZ 
POP 
BIT 
,JR 
.J F: 
END 

HL. • --1 
HL. 
p,' E: 
D. 'i 0H 
E,:20H 
D 
i\ ~ :o 
\ 0F8H), 1\ 

D 
A, \0F8H) 
c 
A.D 
NZ, ~3RC020 
A,E 
t:;RC030 
E 
D, A 
E 
NZ , ~3RCDl 0 
D 
iiF 
D 
DE 
Z, ~3RC0-'t0 
:0)RC005 
AF 
7,c 
rlZ,f-<EA010 
RE/»0:?0 
l~Ef\D~JY 

;DUMMY VALUE FOR COMPARE 
;INifIALIZE LAST VALUE 
;8 TRIES 

; ST ART VALUE= to-'1· 
;START DELTA=:;::: 

; AL I GN TO W WARE FORM 
;PUT IN A FOR OUJPUT 
;OUTPUT VALUE TO DAC 
;BACK TO SCALED DELTA 
;GET COMPARATOR INP 
;TEST CHANNEL 
;CURRENT VALUE TO A 
;GO IF COMP=! 
;TOO LOW-ADD 1/2 
;CONTINUE 
;TOO HIGH-SUB 1/2 
;SAVE ADJUSTED VALUE 
;DELTA/2 
;GO IF DELTA NOT 0 

;CONVERT TO 0-63 FORM 
;GET LAST VALUE 
;TEST WITH CURRENT 
;SAVE CURRENT 
; GO IF EG!UAL 
;NOT EQUAL-8 RETRIES 

;RESTORE LAST 
;TEST FOR RETURN POINT 
;X CASE 
;Y CASE 

DDDDD Total errors 
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S1=y; 
of a business 

phone call 

51=6% actual 
McGraw., Hill 

·readers* 

'Ill.;. 

~~~~~~~~~~~~---! ~-iL_ ___ :L._JL2flrij~! 

As your selling dollar buys less and less, 
it pays more and more to advertise 

in McGraw-Hill magazines. 

*One reader-noted impression in the 
average McGraw-Hill publicat ion. 

• r~~ itnu1 Wllh inllaCion, we're an .,.,,.. better buy. 



BRAINS-MAINFRAMES 
SUPERBRAINS 

~·L;;.= . 
SUPERBRAIN QD 64K 

List $3995 only $2949 
Z-89 48K 

LIST $2895 ONLY $2099 
Z·90 64K DD 3195 ONLY $2489 

NORTH STARS 
MINICOMPUTER 

ADVANTAGE 

PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 
GRAPHICS+ CP/M 
LIST $3999 
ONLY $2999 

"'71.NITN MONITOR GREEN PHOSPHOR $118 
,_.-- GREEN 

TERMINALS Z-19 $718 
INTERTUBE lllSUPER SMART$710 

~ EPSON 
MX70 GRAPHICS 299 
MX80 FT 598 
MX·80 474 
MX·100 749 

ANADEX9501 
NEC LEITER QUAL FRICTION & TRACTOR 
ZENITH PRINTER Z·25LIST1595 ONLY 
DIP·84 FT GRAPHICS 
STARWRITER LETTER QUAL FT 
EPSON MX70 WITH GRAPHICS SALE! 

$1290 
CALL 
$1256 
$ 595 
$1824 

SONLY $ 299 
QANTEX W/BUFFER $1299 

)I\. 400 LIST 399 ONLY 340 
ATARI 800 1080 799 

-- - -o 

WONDERFUL GAMES-EDUCATION 
RCA.cosMAC VP-711 

GAM ES·BASIC·P ROG RAMS·MUSIC 
GUIDED SATELLITE TO SATURN 

199 

T ARBELL's Empire I, II, & Ill have two 8" 
disk drives. The I is single sided, the II is double 
sided, and the Empire Ill has one of the floppies 
replaced by an a-Megabyte Hard Disk. FREE BUSI· 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALIFORNIA COMPUTER 2210A 
$2195 ONLY $1795 zao, 64K, 1/0, OMA Disk 
controller + CP/M. 

Model 300·1A is the larger system: 2.4 Mb 8", 
zao, 64K, and optional OASIS, CP/M, or MP/Mop· 
erating system. LIST $5695 0 NL Y $4995 

MORROW DESIGNS Decision 1 
OPTIONAL UNIX FREE CP/M. Multi user & Multi 
processing, 4 to 6 Mhz Z80, and optional Floating 
Point Processor, or Hard Disk 26 M6. A very power· 
ful system at a saving. 
LIST $1725 ONLY $1380. 

GODBOUT COMPUPRO Big 8: 
6MHz Z80, OMA Disk Controller, 32K fast static 
RAM, Interfacer 1 1/0 board, + CP/M. LIST $1995 
ONLY $1595 

Super Sixteen 8085/8088 is the fastest combo 
8·16 CPU. LIST $3495 ONLY $2795 

SYSTEMS GROUP System 2812 
runs CP/M or OASIS. Supports single user & multi· 
user & multi task. Up to 5 megabytes with 8" 
drives optional 1 a-megabyte hard disk. 
LIST $5035 ONLY $3775 

AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerful Computers. Write or Phone us. 

SEATTLE'S 16 bit COMPUTER is here! 8 MHz 
8086 CPU the faste~t S-100 computer! 128K Static 
RAM, DD Disk Controller, 22-slot Main Frame, 
86·DOS #2 128K LIST $4185 
0 NL Y $3349 #1 As above but 64K 
LIST $3190 0 NL Y $2649 

WE SELL GOOD HARDWARE square 
American ~ 

WE SELL GOOD SOFTWARE 

Computers ~~ 
919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 

® CPIM Is a registered trademark of Digital Research, Inc. 
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LOWEST PRICE -BEST UALITY1 
NORTH STAR 

North Star Horizon 2 
2·5 'h Disk Drives 

.._ _ __ ..-....._....._.._ ...,. 64K Double Den 

Factory assem. & tested 
Factory guaranteed 
List $4195 

only $2875 
POWERFUL NORTH STAR BASIC FREE 

SUPERB FOR BUSINESS & SCIENCE 

FACTORY ASSEMBLED & TESTED LIST ONLY 

HORIZON-2 32K·DOUBLE DEN $3695 
HORIZON·2·32K·OUAD DENSITY $3995 
HORIZON·2·64K·OUAD $4495 
HORIZON·1 ·64K·O·H D5 $6695 
HORIZON RAM ASSM 48K = $679 
BIG SALE ON MUL Tl-USER TIME-SHARING 
ENGLISH TO BASIC TRANSLATOR 
NORTH STAR HARD DISK 18 Mb $5375 
NORTH STAR TIME SHARING MULTI-USER 
ZBASIC 2 TO 5 TIMES FASTER! 
SECRETARY WORD PROCESSOR 

$2625 
$2799 
$3150 
$4685 

64K =$879 
CALL 
$ 99 
$3923 
CALL 
$350 

$99 
$318 WORDSTAR WORD PROCESSOR 

FLOATING POINT BOARD $399 $319 
OASIS MUL Tl-USER SOFTWARE 
CP/M FOR N* Extra features 
MICRO MIKE SOFTWARE 
ECOSOFT ACCOUNTING $355 
UCSD PASCAL 11.0 
EXTRA PRECISION BASIC 
NORTHWORD 
MAILMANAGER 
INFOMANAGER 
GENERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY 
ORDER ENTRY 

SAVE CALL 
$230 $220 

SAVE CALL 
MICROSTAT $265 
$199 $159 

$399 
$299 
$499 
$999 
$599 
$599 
$999 
$999 

$50 
$299 
$224 
$374 
$749 
$449 
$449 
$749 
$749 

lnterSystems 
ITHACA INTERSYSTEMS 2A 

LIST $3795 

Z·80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V 1/0-wlth interrupts 
FDCll Disk Controller 
20 slot motherboard 

ONLY $2839 
PASCAL/Z + THE FASTEST PASCAL $375 

LIST ONLY 

PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE 
CACHE BIOS SYSTEM 128K2 DRIVES $6995 CALL 
CP/M SYSTEM 64K 2 DRIVES $6295 SAVE 
DPS·1 MAINFRAME WITH Z80A $1795 CALL 
Z80 MACRO ASSEMBLER $125 SAVE 
SPELL-PERFECT SPELLING $295 CALL 
COMPARE-UTILITY SOFTWARE $295 SAVE 
INTEREDIT-TEXT EDITOR $295 CALL 

MORROW 8'' DISK 
DISCUS 20 + CP/M® 600K ONLY $848 

DISCUS 2 + 2 + CP/M' 1.2 MEGA B. $1099 

ADD DRIVES 2D = $599 2 + 2 = $795 
DISCUS 20-DUAL + CP/M® ONLY $1388 

FREE MICROSOFT BASIC FROM MORROW WITH 
DISCUS SYSTEM OR HARD DISK 

MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4495 ONL Y$3395 
CP/M'· IS INCLUDED! 

AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
power1ul Computers. Write or Phone us. 

SAVE ON MEMORY AND PROGRAMS 
SYSTEMS MEMORY 64K A&T $549 CORVUS HARD DISK SAVE ECOSOFT FULL ACCOUNTING 355 Which Computers are BEST? FREE 
SYSTEMS MEMORY 64K BANK 684 SSM VIDEO BRO VB3 4Mhz 412 CAT NOVATION MODEM 169 INSURED SHIPPING AT LOW RATES 
MICROANGELO 985 SPECTRUM COLOR ASM • 326 MEMORY MERCHANT 16K 159 CALL FOR LATEST PRICES, DETAILS 
ITHACA MEMORY 8116 BrT 64K 845 EZ·CODER English to BASIC 99 WICAT 68000 16·BIT CALL WE BEAT ADVERTISED PRICES 

FACTORY GUARANTEES EXPERT ADVICE square 
American rrfil Computers _~ 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 

Circle 25 on inquiry card. 
.._ CPIM la a registered trademark of Dlgltal Research, Inc . 



Listing 4: ZBO assembly-language subroutine to read both channels of the joystick input (Model I version) . 

8121121121 

E:121121121 
81211212 
81211214 
81211215 
81211217 
81211219 
8121121A 
8121121B 

121E8121 
18121A 
FS 
121E4121 
181215 
El 
6F 
C39A121A 

8121121E 21FFFF 
812111 ES 
812112 21E837 
812115 121608 
812117 164121 
8019 1E2121 
81211B CBlA 
812110 72 
81211E CB12 
81212121 7E 
812121 Al 
812122 7A 
812123 21211213 
812125 83 
812126 181211 
812128 93 
812129 57 
81212A CB3B 
81212C 2121ED 
81212E CB3A 
81213121 Fl 
812131 BA 
812132 DS 
812133 281212 
812135 1121E121 
812137 F1 
812138 CB79 
81213A 2121C8 
81213C 18CB 
8121121121 

ORG 8121121121H 1211211121121 
12112111121 
lll12112121 
12112113121 
12112114121 
12112115121 
12112116121 
121121170 
12112118121 
12112119121 

;**************************************************~***** 
;* SUBROUTINE TO READ JOYSTICK * 
;* ENTRY: NO PARAMETERS * 
;* EXIT: (H,L>=X VALUE 121-63, Y VALUE 121-63 * 
;* SUBROUTINE IS RELOCATABLE ANYWHERE IN RAM. SUBROU- * 
;* TINE IS SETUP FOR STANDARD MODEL I/III BASIC USR * 
;* CALL. * 
;******************************************************** 

READJY LD 
JR 

REA1211121 PUSH 
LD 
JR 

REA1212121 POP 
LD 
JP 

c,128 
SRCHJY 
AF 
c,64 
SRCH,JY 
HL 
L,A 
121A9AH 

; MAS~\ FOR X 
;READ X VALUE 
;SAVE X VALUE 
;MASK FOR Y VALUE 
;READ Y VALUE 
;X TO H 
;Y TO L 
;***BASIC RTN*** 

1211212121121 
12112121121 
12112122121 
12112123121 
12112124121 
12112125121 
12112126121 
12112127121 
12112128121 
12112129121 
1211213121121 
12112131121 
12112132121 
12112133121 
012134121 
12112135121 

;******************************************************** 
;* SUBROUTINE TO SEARCH FOR X OR Y VALUE * 
;* ENTRY: (CJ=128 FOR x, 64 FOR Y * 
;* EXIT: CA>=ANALOG VALUE 121-63 * 
;* SUBROUTINE FINDS ANALOG VALUE WITH 8 RETRIES. * 
;******************************************************** 

12112136121 SRCH,JY LD 
12112137121 PUSH 
12112138121 LD 
12112139121 LD 
1211214121121 SRC1211215 LD 
12101+1121 LD 
12112142121 SRC1211121 RR 
12112143121 LD 
12112144121 RL 
12112145121 
12112146121 
12112147121 
1211211•8121 
12112149121 
1211215121121 
12112151121 SRC1212121 
121121=·2121 SRC1213121 
12112153121 
121121=·4121 
12112155121 
121121=·6121 
12112157121 
12112158121 
012159121 
1211216121121 
!2l1Zl 6 UZi SR C04121 
12112162121 
12112163i.fj 
12112164121 
012165121 

LD 
AND 
LD 
JR 
ADD 
JR 
SUB 
LD 
SRL 
JR 
SRL 
POP 
CP 
PUSH 
JR 
D,JNZ 
POP 
BIT 
JR 
JR 
END 

HL,-1 
HL 
HLs37E8H 
B,8 
D, 4·121H 
E,2121H 
D 
<HU' D 
D 
A, <HU 
c 
A,D 
NZ,SRC1212121 
A,E 
SRC1213121 
E 
D,A 
E 
NZ, SRC1211121 
D 
AF 
D 
DE 
Z, SRC1214121 
SRC1211215 
AF 
7,c 
NZ,REA1211121 
REA1212121 
READJY 

;DUMMY VALUE FOR COMPARE 
;INITIALIZE LAST VALUE 
;PRINTER ADDRESS 
;8 TRIES 

;START VALUE=t.Li
;START DELTA=3:2 

;ALIGN TO H'WARE FORM 
;OUTPUT VALUE TO DAC 
;BACK TO SCALED DELTA 
;GET COMPARATOR INP 
;TEST CHANNEL 
;CURRENT VALUE TO A 
;GO IF COMP=l 
;TOO LOW-ADD 1/2 
;CONTINUE 
;TOO HIGH-SUB 1/2 
;SAVE ADJUSTED VALUE 
;DELTA/2 
;GO IF DELTA NOT 0 

;CONVERT TO 121-63 FORM 
;GET LAST VALUE 
;TEST WITH CURRENT 
;SAVE CURRENT 
; GO IF EG!UAL 
;NOT E0UAL-8 RETRIES 

; RESTORE LAST 
; TEST FOR RETURN POINT 
; X CASE 
;Y CASE 

121121121121121 Total errors 
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"We provide business 
progralllsasindividualas 

your business needs?' 
"Allow me to introduce myself. I'm a Vector 

computer, dedicated to the advancement of society. And 
I'd like to tell you how a computer can help you man
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob
ably the most flexible and cost-effective computers you 
can find. 

"Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail
ings, charts and graphs. We Vectors can even talk to each 
other and to other bigger computers. 

"Unique combinations of our individual pro
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur
ance agent or whatever your business. 

"Choose from Memorite Ill for word processing 
and mail list management, Exec up Ian for financial plan
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/M operating system. 

"For more information and your local dealer, 
call us at (805)499-5831 or (800) 235-3547. In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road , Thousand Oaks, CA 91320. 

"We'll show you how we small information systems 
can mean big business for you'. ' 

Circle 373 on inquiry card. 

v-~ 
Vector Graphic, Inc. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 
Sold and supported by 400 dealers worldwide. 
Vector Products are approved on General Serv ices Adm inistration authorized ADP 
scheduled price list. 



Text continued from page 176: 

READJY calls SRCHJY twice and merges the result into 
the HL register for return. H will contain an X value of 
0-63, and La Y value of 0-63. The JP OA9AH is the stan
dard BASIC method of returning an argument to BASIC 
from a machine-language subroutine. Convert this to a 
normal RET if the program will be "stand-alone" (non
BASIC). 

The SRCHJY subroutine operates similarly to the Col
or Computer joystick subroutine discussed in last · 
month's article. A successive-approximation, analog-to
digital conversion is performed. A start value of 32, or 
half the voltage range, is first output to the DAC and a 
"delta" value of 16 is initialized. The comparator output 
is then read in. Depending upon the comparator output, 

Listing 6: A BASIC program to call the joystick input subrou
tine (listings 4 and 5). 

100 REM JOYSTICK-CONTROLLED CURSOR 
110 FOR 1=15360 TO 16383 
1 '.:":0 F'Of\E I, 12E< 
130 NEXT I 
140 D=t'J: E=0 
150 DEFUSR0=&H8000 
160 A<~U~;R0(~i) 

17i~ B= 0 lNT(;V'.:"c'5L•) 
180 C=(A-8*256l*47/63 
190 IF <D<:Bl OR CE<>Cl THE N RESET <D*2,El 
21J0 ~;ET < c!.-i-<·2, C) 
:: 1 ~1 D= 0 t'.: E=~C 

2'.:":~) GOTO 1611 

- the next value tried is 32 plus or minus the delta. The 
delta is then halved. This successive approximation con
tinues until the delta has been reduced to 1/2 unit (the 
value is "scaled up" by two to permit the last delta of 1/2 ). 

As the input may change rapidly, eight tries are made 
to obtain a steady X or Y input value. The minimum 
number of times through SRCHJY will be two, the max
imum eight. If the value does not match the previous 
value after eight tries, the last value is used. 

Other Uses for the AID Circuit 
In the previous article of this series, I described some 

"real-world" analog inputs that could be used in place of 
the joystick. Basically, anything that can be converted in
to a voltage can be used as an input to the DIN connector 
and converted to an increment of 0-63. 

One example used was a cadmium sulfide photocell 
that had a variable resistance dependent upon the 
amount of light striking it. When used with a resistor in a 
divider network, a varying input voltage is generated. 
The second example used was a thermistor, a resistor 
whose resistance varied inversely to the temperature. 
These devices and many others may be connected to the 
AID circuit in this fashion. 

No, you can't control the world with the TRS-80 (at 
least not yet!). But you can measure it with your new 
AID input circuit.• 

DATAFACE GRQ SERIES INTERFACE 
TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 

The DatafaceGA0-11 lnter
faceexpands your Olympia ES 
Series electronic typewriter 
into a letter press quality printer for your personal or busi
ness computer. And, you still have a fully featured electronic 
typewriter-two machines in one. 

The GAO Series Interface features: 
1. Standard EIA AS-232-C Serial Interface and Parallel 
(Centronics compatible). 
2. Standard asynchronous ASC11 code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom
modates odd, even or absence of parity bit. 
3. Fiftythru 9600 Baud data rate options. 
4. Two K buffer; supports X-on, X-off protocol as well as 
ATS signals. 
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5. Circuit board is installed in
side typewriter back panel 
along side logic board. The 

connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GAO thru two pins of the 40 lead 
cable. Installation in 10 minutes. 

GRQ-10 - CALL FOR SPECIAL 
WHOLESALE PRICE. 
SUGGESTED RETAIL $349.50. 

[]ATAFACE ~flC. 
2372 A WALSH AVE .. SANTA CLARA, CA 95050 

(408) 727-6704 
Circle 116 on inquiry card. 
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C1111figur.11ion shown indudes two sHmlh1~· double sided, double densi l:-; drives, 40 M h.vte Winchester subsystem wi1h tape back-up. 

The New 8000 SX Micro Computer System With Wmchester And Floppy And Tape 
Winchester technology 

brought a tremendous increase 
in capacity, but it also dumped 
a big problem in your lap. 

How to dump all that data? 
Trying to transfer 10 to 40M 

bytes of data between Winchester 
and floppies takes an annload 
of diskettes and a lot of time. 

Cartridge tape is fast, but not 
efficient for random file handling. 

Answer? 

The new 8000 SX Micro 
Computer System with Winchester 
plus Floppy and Thpe. It lets you 
back up and restore a single file 
or a complete drive with 
maximum efficiency. 

Choose from 10, 20 and 40M 
byte Winchester subsystems, with 
error detection and correction, 
capable of loading a 20K byte 
system program in less than 
a second. 

The floppy subsystem offers 
up to l.2M byte per 8" drive. 

The bulk memory subsystem, 
an incremental cartridge tape 
drive, stores up to 17M byte on 
a single cartridge. 

And, of course, the computer 
itself offers proven IMS top per
fonnance and reliability. Compare 
its full 2-year warranty. 

Operating systems include 
CP/M, MP/M, and the incredibly 

powerful TurboDOS. 
For all the facts and the 

location of your nearest IMS 
International dealer, call us today 
at (714) 978-6966. Or write: 

~RN.lnlONAL 

We Build Compute~ As If Your Business 
Depended On Them. 
2800 Lockheed Way, Carson City, IW 89701 
1elex: 910-395-6051 

CP/ ~1 & ,\lr1 II.TM of Digital Resean:h • TutboDOS, TM of Software 2000 • FMS-80,TM of l\IR ~iates • WORDSTAR, TM of MICRO PRO · ACCOUNTING PWS, TM of SOFTWARE DIMENSIONS 

Circle 177 on inquiry card. 



Programming Quickies 

Thirty More Days to a Faster Input 
Edward M. Roberts 

19 Smith St. 
Glen Head, NY 11545 

The program in Arthur Armstrong's article "Thirty 
Days to a Faster Input" was intended to help you learn 
touch-typing on a home computer. (See the December 
1979 BYTE, page 250.) However, when I tried to copy his 
listing into my machine, it was a nightmare. The listing 
was apparently a facsimile of ~ printout done on an an
cient Teletype. I finally decoded it, however, and 
modified it so that it would run on my Radio Shack 

TRS-80 running Level II BASIC. 
Listing 1 shows my version of the program written the 

way I would have liked to have seen it-clear, nicely 
spaced, with the loops inset and the index variables 
spelled out in DO LOOPs (like NEXT I instead of just 
NEXT) for clarity. I hope BYTE readers enjoy using this 
program.• 

Listing 1 : A typing program for the Radio Shack T RS-80. This is a modified version of a program given in the article "Thirty Days to 
a Faster Input," by Arthur Armstrong in the December 1979 BYTE. 

JO REM ''' TYPING DRILL••' 
20 REM '' BY ART ARMSTRONG 9/8/77 '' 
30 REM • PUBLISHED 'BYTE' MAGAZINE 12179 ' 
40 REM H ADAPTED TO R/S LEVEL II BASIC BY ED ROBERTS 

12/20179 H 
50 CLEAR 200 
90 CLS: PRINT@ 145, "TYPING DRILL": PRINT 
JOO INPUT "WHAT CHARACTERS DO YOU W ANT";C$ 
105 L = LEN(C$): DIM A(L) 
110 INPUT "HOW MANY LETTERS IN EACH WORD"; WL 
120 INPUT "DO YOU WANT ECHO"; A$ 
125 IF LEFT$(A$, 1) = "Y" THEN E = 1 
130 INPUT "HOW MANY TRIALS"; NT 
195 CLS 
200 FOR T = I TO NT 
210 NP = NP + WL 
220 A$ = "" 
230 FOR I = I TO WL 
240 R = INT(L ' RND(O) + 1 l 
250 A$ = A$ + MID$(C$,R,I) 
260 NEXT I 
270 PRINT:PRINT CHR$(23): PRINT A$ 
300 FOR I = I TO WL 
310 E$ = INKEY$: IF E$ = " " THEN 310 
320 IF E = 0 THEN 350 
330 PRINT E$; 
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350 IF E$ < > M!D$(A$,l,l) THEN 500 
360 NR = NR + I 
370 NEXT I 
375 IF E = I THEN PRINT 
380 NEXT T 
400 CLS:PRINT:PRINT "YOUR SCORE IS"; INT(IOO' NR/NP);"%" 
402 IF NR = NP THEN 415 
405 PRINT "ERRORS:":FOR I = I TO L: IF A(I) = 0 THEN 410 
407 PRINT MID$(C$,I , l);A(I) 
410 NEXT I 
415 PRINT: INPUT "SELECT: 

REPEAT WI SAME SPECS, CUME SCORING & ERRORS 
(R) 

REPEAT WITH NEW SPECIFICATIONS (N) 
DONE - GOODNIGHT - (D) ";A$ 

420 IF A$ = "R" THEN 195 
425 IF A$ = "N" THEN 50 
430 IF A$ = "D" PRINT:PRINT " SAY GOODNIGHT, 

GRACIE.":END 
500 FOR I = I TO L 
510 IF MID$(C$,J,l)<: > MID$(A$,I,I) THEN NEXT I: GOTO 520 
515 A(J) = A(J) +I 
520 PRINT:PRINT "ERROR ON"; MID$(A$,I,I) 
530 FOR I = I TO 300: NEXT I 
540 GOTO 380 
550 END 



ATARI 400/800 APPLE II & II+ 
EASY TO USE - Letter Perfect is a single load easy to use program. It is a menu driven, character orientated processor 
with the user in mind. FAST mach ine language operation, ability to send control codes within the body of the program, 
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format 
allows you to preview printed text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form 
letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK . FEATURES - Proportional/ 
Incremental spacing * Right Justification * File Merging * Block movement * Headers * Footers • Print Multiple Copies• 
Auto Page Numbering• Scroll forward/backward• Search and Replaces• Full cursor control •Underlining •Boldface• 
Superscripts • Subscripts • Auto page numbering• Insert character/line• Delete character/line• Centering • Horizontal 
tabs/changeable • Multifunction format line (line spacing - left margin - page width - lines/page - change fonts - top/ 
bot margin adjust) MUCH MORE! $149.95 

ATARI VERSION 2.0 #2001 
Compatible with Atari DOS. Uses proportional font, right justified with Atari 825/Centronics* 737, 739 printers. Uses 
EPSON MX* Series+ Graftrax/italicized font. Can mix type fonts on same page; mix boldface and enhanced font in same 
line with justification. Can be used with 16K Atari/400. 

"Compared to the pr ice of many other word processors, this package is a steal. It does everything the advertisement 
claims and more. On top of this the software is very easy to use." A.N.A.L.0.G. MAGAZINE 

APPLE VERSION 5.0 #1001 
DOS 3.3 compatible - Use 40 or 80 column interchangeably (Smarterm - ALS; Videoterm·Videx ; Full View 80 - Bit 3 
Inc .; Vision 80 - Vista; Sup-R-Term - M&R Ent .) Reconfigurable at any time for different video, printer, or interface. 
USE HAYES MICROMODEM ll*LCA necessary if no 80 column board, need at least 24 K of memory. Files saved as 
either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by LJK . 

"For $150, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro· 
computer systems at a competitive price." INFOWORLD 

DATA PERFECT T.M. LJK 
APPLE & ATARI 
DATA BASE MANAGEMENT $99.95 

Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may 
create your own screen mask for your needs. Searches and Sorts allowed, Configurable to use with any of the 80 column 
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video. 
Utility enables user to convert standard files to Data Perfect format . Complete report generation capability. Much More! 

EDIT 6502T.M. LJK 

This is a coresident - two pass ASSEMBLER, DIS
ASSEMBLER, TEXT EDITOR, and MACHINE LANGU
AGE MONITOR. Editing is both character and line 
oriented. Disassemblies create editable source files with 
ability to use predefined labels. Complete control with 41 
commands, 5 disassembly modes, 24 monitor commands 
including step, trace, and read/write disk . Twenty pseudo 
opcodes, allows linked assemblies, software stacking 
(single and multiple page) plus complete printer control, 
i.e. paganation, titles and tab setting. User can move 
source, object and symbol table anywhere in memory. 
Feel as if you never left the environment of BASIC. Use 
any of the 80 column boards as supported by LETTER 
PERFECT, Lower Case optional with LCG. 

LJK DISK UTI L ITV APPLE $29.95 
This menu driven program allows the user to manipulate a 
variety of different file types. Binary, Text, and Source. 
files may be easily converted into each other. The pro· 
gram may be used with APPLESOFT*, VISCALC*, and 
other programs. These program files may be readily 
adapted for mult iple use including edit ing with LETTER 
PERFECT word processings. 

MAIL MERGE/UTILITY 
$29.95 

APPLE & ATARI 
This menu driven program combined with LETTER 
PERFECT allows user to generate form letters and print 
mailing labels. With the Atari, you may CONVERT 
ATARI DOS FILES, or Visicalc files compatible for 
editing with LETTER PERFECT. Utility creates Data 
Base .files for Letter Perfect. 

LOWERCASE CHARACTER 
GENERATOR $34.95 

1•~''<>a+ - /8l234!67pt =;<•>?IABCDEFC 
HtJ HOPQRstuuw~vzc,JA_ abcd•fihiJkl•no 
itlfl" vwxyz{ I >"' 

Lower Case Character Generator for the Rev. 7, Apple 11 
or 11+ computers. When installed, this Eprom will generate 
lower case characters to the video screen. Lower case 
characters set has two dot true descenders. Installation 
instruction included. Manual includes listing of software 
for full support and complete instructions for shift key 
modification. Compatible with LETTER PERFECT. 

LJK ENTERPRISES INC. 
P.O. Box 10827 
St. Louis. MO 63129 
(314) 846-6124 

DEALER 
INQUIRES 

INVITED 

'Trademarks of : Apple Computer - Atari Computer - Epson America - Hayes Microcomputers - Personal 
Software - Videx - Bit 3 Inc. - M&R Ent. - Advanced Logic Systems - Vista Computers 

Circle 213 on inquiry card. 



************ *~ 
A SELF-COMPILING 
RELATIONAL DATABASE 
& APPLICATION SYSTEMS 
GENERATOR 
DATABASE SELECTION -
• _ Uses English-like language to form query 
• Provides extensive search capabilities 
• Search arguments can include arithmetic/boolean 

functions, multi-field comparisons 
• Queries can generate input for automatic 

database maintenance 
• Queries can be stored in "Query Library" and executed 

from menu on demand 
• Any number of fields can be queried concurrently 
• Query output can be routed to disk, CRT report formatter, 

VISICALC"' or SOURCE"' 

DATABASE MAINTENANCE-
• Uses sophisticated screen formatting & data entry, like 

on IBM 3270's! 
• Generates it's own screens automatically! 
• Handles records up to 4K in length, using multiple 

s~reen "Pages"! 
• A

1
utomatic data compression for increased disk capacity 

• Uses SuperKram access method for incredibly fast access, 
LESS THAN .2 SECONDS FOR A RECORD! 

• Automatic index creation/maintenance 
• Automatic maintenance capabilities 
• "Goof-Proof" error handling 
• Input can come from VISICALC™ or SOURCE™ 

DATABASE REPORTING-
• Automatic headlines 
• Automatic field editing 
• Report fields can be calculated, sub-totaled & cross-

footed in any manner desired 
• Optional counter breaks may be set 
• Automatic grand totals 
• Automatic statistics 

REQUIREMENTS -
SuperKram (available separately) and: Commodore Pet 32K 
(40 or 80 col.) and 2040/4040/8050 disk OR Apple 11 48K with 
Applesoft or language system and 2 disk drives or CORVUS. 

ONLY$225 WITH$ 
SUPERKRAM 325 · 

FIRMWARE 

- - - - UNITED Look for the RED-WHITE-BLUE = :.=-:. .= United Software Display at your local 

~- ·-=· SOFTWARE computer dealer, or send check or 
~ OF moneyorder. plus $3.00 shipping 

750 THIRD AVE. AMERICA 
NEW YORK NY 10017 (212) 682-0347 Telex 640055 



r****** ************• 
SUPER KRAM 11™* 

VERSION 3.02 

MULTI-KEYED RANDOM ACCESS METHOD 
Many times more poweriul and efficient than the primative 
" relative record" method used by Apple & Commodore. 

FOR APPLE II & COMMODORE PET 
SUPER KRAM II is the FASTEST & MOST POWERFUL 
keyed access method available for the Apple & 
Commodore CBM (Pet) Computers. Written entirely for 
6502 machine code, SUPER KRAM II is extremely fast, 
comprehensive in scope, very compact, and easy to use. 
Using the sophisticated capabilities of SUPER KRAM II 
the Apple & CBM (Pet) can now fully meet the require
ments of information management applications, such 
as: Accounts Receivable/Payable, Inventory Control , 
General Ledger, Payroll, Mailing Lists, and Database 
Management. Programs can now be 30% to 90% shorter 
and run many times faster. 

10 FEATURES OF SUPER KRAM II 
MUL Tl-KEY SUPPORT - Allowing simultaneous access 
to a KRAM file by more than one key field . 

IMPROVED INDEX ARCHITECTURE - Allowing faster 
index searches and more efficient disk space utilization. 
Alternate indexes are compressed for greater capacity. 

INTEGRATED BASIC COMMANDS - Allowing SUPER 
KRAM II commands to be coded in-line with Basic, 
providing easier usage. 

USER SPECIFIABLE BUFFER POOL - Allowing the user 
to specify how many files are allowed open at one time. 

LOGICAL RECORDS (KEYS MAY BE NON-UNIQUE) -
Records added to the files are immediately accessible by 
any of the defined keys for the file (Automatic Upgrade). 

ACCESS BY ANY KEY IN .2 SEC. (.1 sec. with Corvus disk) 

SUPPORTS MULTIPLE DISKS 

DYNAMIC SPACE ALLOCATION 

DYNAMIC INDEX COMPRESSION 

FILES NEVER NEED REORGANIZATION 

PET & APPLE REQUIREMENTS 

ONLY 
$175 

SUPER KRAM II is designed to work with both Apple's 
Disk II, or Corvus Systems Winchester Disk, and 
Commodore's 2040, and 8050 disk units. 
SUPER KRAM II requires an Apple or Apple Plus and at 
least one disk drive. SUPER KRAM II works on any 
40/80 column 32K Pet. 

UNITED SOFT\NARE USES MAXELL 
ECLUSIVELY IN ORDER TO ASSURE 
MAXIMUM QUALITY 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality. 

• maxell® ~ 
PERSONAL COMPUTER PRODUCTS 

l················••* 



Troubleshooting with 
Electronic Signatures 

Until recently, the tools available 
for finding hardware errors in 
microprocessor systems have been 
meager. Logic probes are satisfactory 
for detecting logic levels and the 
presence of pulses but are unable to 
detect errors in data streams. An 
oscilloscope is of limited use because 
all data pulses tend to look alike. 
Logic analyzers let you store long 
data streams (250 bits and longer) for 
later evaluation. But in order to 
check for single-bit errors, each bit 
stored has to be compared to a 
known good pattern (a long and 
tedious job). Additionally, using a 
logic analyzer generally requires a 
certain amount of expertise. A tech
nique known as signature analysis, 
however, allows easy detection of 
hardware-related data-stream errors. 

Signature Analysis 
Signature analysis is a technique, 

pioneered by Hewlett-Packard, that 
detects errors in data streams caused 
by hardware failure. Much as 
waveforms in an analog circuit being 
tested can be compared with ideal 
waveforms shown on a schematic, 
signatures derived from a digital 
system can be compared with known 
good signature values in order to 
isolate defective components. Single
bit errors can be detected with greater 
than 99.99 percent certainty using 
signature analysis. 

Signature analysis reduces a data 
stream into a four-digit hexadecimal 
sequence. This four-digit sequence is 
the signature. By supplying known 
data streams to a digital system, 
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Kenneth M. Piggott 
16166 Chesterfield 

East Detroit, Ml 48021 

unique signatures can be obtained at 
various points in the circuit. These 
correct signatures can be recorded 
and later compared with the results 
obtained from a malfunctioning 
system. (Any signatures that are 
differ~nt indicate a problem.) With 
proper documentation and trouble
shooting procedures, the faulty com
ponents causing the hardware failures 
can be pinpointed. 

With signature 
analysis, single-bit 

errors can be detected 
with almost 100°/o 

accuracy. 

One of the real advantages of sig
nature analysis is that only one data 
line is sampled at a time. In the case 
of bus-oriented microprocessors, it is 
very easy to check each individual 
address-bus line and detect such dif
ficult problems as shorts between two 
bus lines. 

Inside an Analyzer 
The basic component of the 

signature analyzer is a 16-bit shift 
register. Data is shifted through the 
register by means of a clock signal 
supplied by the system under test. 
This signal indicates when the data is 
valid. Connected to the input of the 
shift register is the output of a 
modulo-2 adder. There are two 
groups of inputs to the adder. One is 
the incoming data stream and the 

other is feedback from the shift 
register. 

If an incorrect bit is in the data 
stream, it will be shifted and fed 
back, so an incorrect output from the 
modulo-2 adder will result. This 
result enters the shift register and is 
again shifted and fed back; it will 
again affect future inputs to the shift 
register. This process will repeat until 
a stop signal is received. The remain
ing contents in the shift register result 
in an incorrect four-digit signature on 
the unit's hexadecimal display. 

In order to generate a signature, 
certain control signals are required. 
The first is the start signal, which tells 
the signature analyzer when the data 
stream starts and resets all the bits in 
the shift register to logic 0. Note that 
this and all other control signals are 
edge-triggered signals that may be 
selected to trigger on either the 
positive- or the negative-going edge. 

The next signal of interest is the 
clock signal. Do not confuse this 
signal with the microprocessor clock. 
The clock signal is used to indicate 
when the incoming data to the signa
ture analyzer is valid. 

The last control signal of concern is 
the stop signal, which initiates the 
transfer of the contents of the shift 
register to the displays. In the refer
ence literature, the period between 
the start and stop signals is often 
referred to as the measurement 
window. 

A Simplified Example 
Let's look at a simplified example 

with a 4-bit shift register and one 

Circle 202 on inquiry card. -+ 



THE WORD FROM SYBEX . .• 

Introduction to WordStar TM Introduction to 
by Arthur Naiman 
Learn the wonders of W ordStar. 
A guide through the many impor
tant features of this powerful 
CP/M-based word processing 
system-from simple cursor 
movements, editing, boldfacing, 
and right-justifying, to sophis
ticated commands like global 
editing and electronic "cut and 
paste." This book is for anyone 
who has WordStar, is considering 
buying it, or simply wants to 
know what a high-powered word 
processing program can do. 
Includes special sections on 
the Apple and TRS-80 versions of 
WordStar. 
200 pp., 30 illustr., Ref. Wl 10 
ISBN: 0-89588-077-6, $8.95 . 

Word Processing 
by Hal G latzer 

The latest word on word pro
cessors. Learn how a word 
processor. can save you time 
and improve accuracy. Discover 
how word processing improves 
productMty in homes and offices. 
Find out what to look for when 
you buy one. An important 
introduction to an essential new 
technology. 
232 pp., 70 illustr., Ref. WIOI 
ISBN: 0-89588-076-8, $12. 95 

WordStal"' ls a trademark of 
Micro Pro Int 'I Corp. 

PLEASE SEND ME DINTRODOCTION TO WORD PROCESSING OINTRODOCTION TO WORDSTAR 

S
MAIL TO: NAME O SENDMEYOUR FREE CATALOG 

SYBEXDEPT.28 ADDRESS _______________________ _ 

SYBEX 2344 SIXTH STREET CITY STATE ZlP 
BERKELEY, CA 94710 ADD O & t.50/book UPS or 0 75¢/book 4th class mall or 0 &8/book overseasalrmall(CAadd tax) 

PHONE ORDERS: Total Amt. Enclosed OR CHARGE MY 0 VISA 0 MC 0 AM EX. 
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$SAVE$ 

CALL MBC., " .,(203) 3~2 2141 

COMPUTERS 

NORTH STAR 
HRZ-1Q-64K-HD5 Save over 
ADVANTAGE 64K-QD 
HRZ-2D-64K-ASM 
HRZ-64K-QD-ASM 

$1600.00 ! ! 
$3550 
$Call 
$Call 

HEWLETT - PACKARD 
HP-85 
HP-83 

$2 795 
$Call 

HP Calculators In Stock 15% OFF ! ! ! 
ATARI 

800 16 K 
400 16K 

ZENITH 
z-89 GA 
Z-89 All-In-One-Computer 

COMMODORE 
CBM,PET 32K COMPUTER 

LIMITED TIME & QUANITY 
8032 Large 80 Col. Screen 
8050 Dual Disk Dri v e l Meg 
4032 B or N 40 Col. Screen 
4040 Dual Disk Drive 360K 
Vic-20 Color Computer 

INTERTEC SUPERBRAIN 
64K-DD 
64K - QD 

ALTOS SYSTEMS 
ACS 8000-2 
ACS 8000 - 2D 
ACS 8000-10 

ONYX C8002 

l Meg FD 
2 Meg 
4 Us er 

Verbatim Disketts 
525 - 01 , 10 (box of 10) 
550-01,10 (box of 101 

PRINTERS 

DI ABLO 630 
NEC SPINWRITER 7730/7710 
NEC 7720 KSR 
NEC 3510/3530 (35 CPS) 
C. !TOH 
OLYMP I A ES - 100 Typewriter/Inter 
IDS Paper Tiger 445G 

460G 
560G 

ANADEX 9500/9501 
CENTRONICS 730-1 

737-1 
EPSON-MX80 W/Friction Opt . 

MX- 70 
MX- 100 

OKIDATA MICROLINE 80 
82 
83 

TERMINALS 

s 759 
s 345 

$2068 
$2275 

$· 975 
$Call 
$Ca ll 
$Call 
$Call 
s 2 75 

$2775 
$3180 

S3150 
$4390 
$6 795 

$14900 

24 . 50 
3 7 . 50 

$CA LL 
$CALL 
$2890 
$1950 
$1499 
$1250 
$CA LL 
$CALL 
Sll50 
$1290 
s 550 
s 699 
$CA LL 
s 395 
SC ALL 
s 375 
s 495 
s 750 

TELEVIDEO 920C S 850 
950 $1050 

INTERTUBE I II / Emulator $ 725 
ZENITH Z-19 $ 820 
ZENITH 12" Green Monitor S 139 
LEEDEX/AMDEK 100 Green Monitor S 165 

Above i terns may be ordered by mail or 
phone. Visa & Master Charge a c cepted. 
Factory Sealed, Manufacturers Warranty 

---Prices Subject To Change---

(203) 342-2747 

Multi-Business 
Computer Systems Inc. 

28 MARLBOROUGH STREET 

PORTLAND, CONN. 06480 

TWX/TELEX 710-428-6345 

192 January 1982 © BYTE Publications Inc 

feedback point that will generate a 
single-hexadecimal-digit signature 
(see figure 1 and table 1). For conve
nience, let's substitute an exclusive
OR gate for the adder, as it will per
form the same function as a modulo-2 
adder when only one feedback path 
in addition to the input signal is 
present. 

The output of the exclusive-OR 
gate goes to the input of the shift 
register. (An exclusive-OR gate is 
similar to an OR gate except that 
when two logic ls are presented to the 
inputs, the output is a logic 0.) In this 
example, the feedback path is from 
the third bit of the shift register to the 
input of the exclusive-OR gate. (In 

BIT 
4 

TO DISPLAY 

BIT 
3 

BIT 
2 

BIT 
I 

the 16-bit shift register version, the 
four feedback paths are from bits 7, 
9, 12, and 16.) 

In the correct signature example, 
when the start pulse is applied, the 
bits in the shift register are all set to 
logic 0. At the end of the third clock 
pulse, a logic 1 is fed back to the input 
of the exclusive-OR gate. Since the 
fourth data bit is a logic 0, the input 
to the shift register is a logic 1. When 
the data stream is completed and the 
stop signal is received, the bits pres
ent in the shift register are transferred 
to the display register and an "H" is 
displayed. (For clarity, the output 
digits are represented by one of the 
numerals 0 through 9 or the letters A, 

FEEDBACK PATH 

Figure 1: A simplified version of a signature analyzer. In this scaled-down unit, only 
four bits are used in a shift register (as opposed to 16), and a simple exclusive-OR gate is 
used in place of the adder. Each bit of the incoming data stream is fed back to the 
exclusive-OR gate as it reaches the third position in the shift register. 

Control 
Signal 

Start 
Clock (1) 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

Stop 
Displayed Digit 

Correct Signature 
Data Stream = 10101010 

Shift Register Data 
Contents Remaining 

0000 10101010 
0001 0101010 
0010 101010 
0101 01010 
1011 1010 
0111 010 
1111 10 
1110 0 
1101 

H 

Incorrect Signature 
Data Stream = 10001010 

Shift Register Data 
Contents Remaining 

0000 10001010 
0001 0001010 
0010 001010 
0100 01010 
1001 1010 
0011 010 
0110 10 
1100 0 
1001 

9 

Table 1: The contents of the shift register as two slightly different data streams are 
fed in. In the incorrect signature example, the third bit from the left has been 
changed from a 1 to a O; the final results (after the eighth clock pulse) are quite 
different. 
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Introducing 
''Popular 
Computing,'' 
the key to 
understanding. 
Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
pon•ntial, and pleasures of 
home and small business 
computers. Popular Com
puting, the new monthly 
magazine from McGraw
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com
puting explores every 
aspect of personal com
puters and their use. All 
reported in easy-to
understand nontechnical 
language. 

' e 

The answer to 
''Computerphobia.'' 
Even the most computer
unsophisticated reader will 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight
talking product reviews, 

special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There'll 
even be a helpful glossary 
of computer jargon we 
couldn't avoid using, and 
much, much more. 

Special 
Introductory 
Offer. 
Send in this coupon to-



C ircle 4 on Inquiry card. 

more.· .. 
SPECTACULAR 

OFFERS 

~BASF [i] WABASH 

• MAXELL r:J OPUS 
We stock the complete line of BASF diskettes, 
reel-to-reel tapes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 100% certified and 
fully guaranteed. 

Box of 10 diskettes: SY•" 8" 
OPUS ss/sd ........ . ... .• $20 $21 
BASFss/sd ... . ...... ... . 23 24 
WABASH ss/sd ......... . 23 24 
MAXELL . TOO LOW TO QUOTE. CALL 
5V. "·10 sector-now available 

Sectoring mus! be s ecified. 

5 'I• • or 8" Viny l Storage Pages ........ 10/$5 

LIBRARY CASES 

8" Kas-sette/10 . .. .. .... $2.99 
5V." Mini Kas-sette/10 .. $2.49 

• 

HARDHOLE DISK PROTECTORS 

Reinforcing rings of tough mylar 
protect disk hole edge from 
damaqe. 

Applicators ........... • . 
Hardhole Rings (50) . . ....• 

DISK DRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure error-free operation. 

5V." or8" .. . ... .. .. $19.50 

5y,• 8" 
$3 $4 
$6 $8 

SFDC-10CASSETTES ... . ........... 101$7 
(Al l casset tes Inc lude box ana labels.) 

Get 8 cassettes, C-1 O 
Sonic, and Cassette/8 
Library-Album, as illustrated, 
for only ... ... $8 

SNAP·IT POWER CENTER 

Turns 1 outlet into 6. Wall 
mount or portable. Circuit 
breaker, lighted switch and 
UL approved. 

4"x3"x2" ........... ... ...... . .. ... $19.95 

We also offer printer ribbons, printwheels, 
type elements, equipment covers, power con· 
soles, paper supplies, storage and filing equip· 
ment1 furniture and many other accessories 
for word and data processing systems. Write 
for our free catalog. 

VISA • MASTERCHARGE • MONEY 
ORDERS • CERTIFIED CHECK • FOR 

PERSONAL CHECKS ALLOW TWO WEEKS 
• C.0 .D. REQUIRES A 10% DEPOSIT • CAL. 

RES. ADD 6% SALES TAX • MIN $2 
SHIPPING & HANDLING • MINIMUM 

ORDER $10 • SATISFACTION GUARANTEED 
OR FULL REFUND 

ABM 
PRODUCTS 

8868 CLAIREMONT MESA BLVD. 
SAN DIEGO. CALIFORNIA 92123 

Toll Free 800-854-1555 Order Only 
For Information or California Orders 

(7141 268·3537 
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C, F, H, P, or U, instead of the con
ventional hexadecimal digits .) Keep 
in mind that in the actual device the 
shift register is 16 bits long and the 
actual signature is four digits. 

To demonstrate the effectiveness of 
the technique, let's look at the same 
example with the third bit in the data 
stream set to logic 0 instead of logic 1, 
to simulate an error (see the incorrect 
signature example in table 1). Notice 
that after the third clock pulse, an in
correct bit has entered the shift 
register. After the fifth clock pulse, 
this incorrect bit is at the feedback 
point, which results in an incorrect 
bit entering the shift register on the 
sixth clock pulse. After the stop pulse 
is received, a "9" is transferred to the 

TIMING DIAGRAM 

I I 

A 2 -+1--t--1--+_. 

Al~ 

AO 

display. The correct display should 
have been an "H". 

Applying Signature Analysis 
The premise behind signature 

analysis is that known data streams 
can be generated by the system. One 
approach to doing this for micro
computer systems is to have a 
diagnostic program stored in memory 
that generates the required data 
streams. It is then possible to isolate 
faults at the component level in 
various parts of the unit under test. 
This approach, however, is best in
corporated into the initial design of a 
product and, unfortunately, does not 
help those who already have com
puter systems; very few personal 

L 
I I 'L 

l 

TO Tl T2 T3 1'4 TS T6 T7 TB T9 TIO Tll 1'12 1'13 T.14 TIS T16 

Signatures of a Free-running Microprocessor 

It is necessary to recall how a 
microprocessor operates in order to see 
how the data stream is generated for 
use in free-running analysis. When a 
reset occurs, the program counter in 
the microprocessor is set to 0000 and 
the data stored at memory location 
0000 is accessed on the next instruc
tion-{ etch cycle. 

However, when a free-running anal
ysis is occurring, a NOP instruction is 
placed on the data-in bZJs to the micro
processor. As a result, after reset oc
curs, the only action that the micro
processor takes is to read the next 
memory location (where a NOP in
struction is encountered) and incre
ment the program counter. 

This process will repeat as long as a 
NOP instruction is present on the data 

bus; but note what occurs when the 
program counter reaches hexadecimal 
FFFF. A NOP instruction is en
countered, and the program counter · 
increments to 0000. As the cycle 
repeats, the memory space is sequen
tially accessed, and the resulting data 
stream generated on the address lines 
provides the known data stream re
quired for signature generation. 

The timing diagram above shows the 
data streams generated on address lines 
AO through A3. Only four address 
lines are shown for clarity, but the pat
terns on address lines A4 through A15 
are similarly generated. The pattern 
shown will repeat as long as the 
microprocessor is in the free-running 
mode. 

Circle 243 on inquiry card. -
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I COMPUDIAL. INC. 
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Cherry Hill Indus tri al Center 
2 Keys tone Avenue I Cher ry Hill. N.J. 08003 

TELEPHONE 
(609) 424-4700 • (215) 629-1289 

The Leading lntertec Dealer 
In The Northeast 

Dealer and OEM Inquires Invited 
Special Discounts on 

SUPERBRAINS 

I SUPE~BRAIN™ 
I Intelligent Video Terminal Systems 
I 350K or 700K of Disk Storage 

I 
I 
I 
I 
I 
I -;::, 

0 
G) 

E -;::, u 

I 
I 
I 

w/64K Do uble Density , List~ 

w/ 64K Quad Density, List~ 

CompuStar™ 
MAINFRAME PERFORMANCE AT 

MICROCOMPUTER PRICES 
MULTI TASKING - MULTI USER 

No networking degradation experienced as 
with single CPU systems. A business sys
tem priced comparable to the TRS·BOTM. 

I Government and International 
I Inquiries Invited 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PRINTERS 
Nee Spinwriter 

Data South 
Microline 

MODEMS 
Racai-Vadic 

SOFTWARE FOR SUPERBRAIN 
AND COMPUSTAR 

Accounts Payable 
Payroll 

Accounts Receivable 
Word Processing 

Many Others 

FAST RELIABLE 
Hardware Service On Our Premises 

Or In Our Area 
For Information 0 r 

To order call (609) 424-4700 
SUPERBRAIN is a trademark of lntertec Data 
Systems. TRS-80 is a trademark of the Tandy 
Corp. L: ________ _ 
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NOP 
INSTRUCTION 

MICROPROCESSOR ME MORY 
AND I /0 

Figure 2: One method for generating signals for signature analysis. The data-in bus is 
opened, and a NOP instruction is farced on the bus. This causes the processor to con
stantly increment the program counter, so that a stream of values appears on each 
address line. Interrupts should be disabled. 

computers have provision for 
signature analysis. 

Fortunately, there is a signature
analysis technique, called free
running signature analysis, that can 
be appli~d to existing systems. Free
running analysis derives its name 
from the manner in which the data 
streams are generated. Unlike the 
diagnostic-program method, which 
uses a program to generate the data
bit stream, the free-running method 
allows the microprocessor to con
tinually increment its 16 address 
lines. 

While free-running analysis does 
not supply as much testing capability 
as a built-in diagnostic program, it 
will generate a known data stream on 
each of the 16 address lines, check the 
microprocessor for basic operation, 
and check the operation of the data-in 
bus. (See the text box Signatures of a 
Free-running Microprocessor on page 
194.) Additionally, other parts of the 
circuitry that use the address bus can 
use these data streams for the genera
tion of signatures. 

In order to use free-running 
analysis, two important hardware 
requirements must be met. First, the 
feedback loop within the processor 
must be opened (see figure 2). In most 
cases, this means opening the incom
ing bus lines. Second, a NOP (no 
operation) instruction must be in
serted on the data-in bus. (In the case 
of the Z80 microprocessor, the NOP 
instruction is hexadecimal 00.) 

Fulfilling these two requirements 
can be accomplished in several ways. 
If the system has input buffering on 
the processor board, as most S-100 
systems do, the data-in lines can be 
disabled by removing the buffering 
devices and replacing them with a 
dual-inline header that has the NOP 
instruction hardwired on it. If you are 
lucky, the integrated circuits will be 
socketed and easy to remove. If not, 
they should be unsoldered, removed, 
and replaced with sockets to facilitate 
this operation. Any instruction inter
nal to the microprocessor, such as an 
arithmetic or logical instruction, can 
be used in place of a NOP instruction, 
as it will perform the same func
tion-incrementing the program 
counter to the next address without 
accessing the data-in bus. 

For some S-100 users, the pro
cedure of setting up for signature 
analysis is easier. The Ithaca Audio 
(now Ithaca Intersystems) Z80 board 
has a feature that causes the micro
processor to jump to a preset address 
upon reset. This transfers control to a 
monitor program whenever a reset 
occurs. The data-in buffer from the 
S-100 bus is disabled, and a NOP in
struction is placed on the board's 
internal data-in bus. The program 
counter, which is reset to 0, in
crements each time the NOP instruc
tion is encountered. This increment
ing of the program counter continues 
until the program counter reaches the 
beginning address of the monitor pro-

Circle 349 on inquiry card. --+ 



Financial Planning ... 
SCRATCHPAD: SUPERSOFT'S 
ELECTRONIC WORKSHEET 

ScratchPad is a user-interactive data 
modeling program suitable for financial 
planning or any general purpose model
ing. Whether you are an executive, a 
researcher, or planning the family 
budget; you will find ScratchPad an 
invaluable tool in giving you the numeric 
correlations you need for sound decision 
making. 

ScratchPad provides for labels and 
corresponding numeric data entries 
cross-referenced by row an~ column . 
Data entries are then definei::I as depen
dent variab les in a user-created algebraic 
formula. You can now quickl y see how 
changes in one or more vari~bles affects 
all others. 

STATS-GRAPH: · 1 

SUPERSOFT'S STATISJ ICAL 
DISPLAY PACKAGE 
Stats-graph performs statist cal anal yses 
on user data and displays the result s in 
graphic form. 

Graphic formats include: 

• Pie Graph 

• Bar Graph 
• Scatter Graph 

Statistical Analyses include: 

• Mean 

• Median 

• Minimum and Maximum values 

• Standard Deviation 

Regression Analysis 

"CP1l.IRI C1S l!RED lUOt~U.l\ !';QIC ITAl R!SEARC~ 

from . SuperSoft 
ScratchPad includes the following 

• Multiple screen spli ttjng which allows 
two or more sections of fhe worksheet to 
be viewed simultaneously. 
• Both immediate and deferred calcu la
tion modes allowing calc[ulat ions to be 
either made as data is e~te red or de
ferred until later. 

Stats-graph is an easy to-run, user
interactive program that presents 
valuable and often com p/ex inform ati on 
in a concise and easily 1'nders tood form. 

Stats-graph performs tatisti cal 
analyses on user data a d d isplays the 
results in graphic form. 

• Flexibility in entry and editing func
tions so that data can be entered or 
changed easily. 

• Column widths are variable. 

• Portions of the worksheet not current· 
ly being viewed can be quickly brought 
to the screen for either single or split 
screen viewing. 

• Any portion of the worksheet can be 
printed as hardcopy the user's 
discretion. 

DATA-VIEW: THE EXECUTIVE 
ORGANIZER 

Data-view is an easy1to-use, free 
formatted system for o~ganizing informa
tion . It can be used as ·~n electronic 
fil ing cabinet, an automated date book, 
or a computerized listing .device. Inser
tion and retrieval of information is both 
simple and quick. Data may be retrieved 
by file, string, or key word, and any type 
of information can be stored. 

Scratch Pad: 
Stats-graph: 
Data-view: 
Total Package: 
Manuals only: 

$200.00 
$200.00 
$200.00 
$500.00 
$ 15.00 

Software available for virtually all CP/M 
systems. Specify your system. 

Available from fine dealers everywhere, 

UK. and Europe 
DIGITAL DEVICES 

or directly from: aiC 
''''" SUPERSOFT, INC. 111$.11 " 
~~~-cs~~a~-~~:,?.;'" '""~"'1 10NAL p .0 . BOX 1628 134 LONDON ROAD 

SOUTHBOROUGH KENT 
TUNBRIDGE WEL LS 
TN4 OPL 
ENGLAND Telex 95562 
Tel Tunbndge Wells !0692)3797719 

First 

TO.,O '! CHAMPAIGN, IL 61820 • 

::;~J,·;~~~tw~~:1~:::~:10: 
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1981 

MICRO-TAX 
Mirroromp uter Taxsystems, Inc. 

Are you looking for the best 
tax package in the USA? Call 

MICRO-TAX 
For the 1981 Tax System 

INDIVIDUAL PACKAGES 
level 1: 23 Sc h e dul es a nd Fo rm s 

: M ult iple Cl ien ts 
$250 : Print s I RS Approved Forms 

level 2 : 30 Sc hed ul es a nd Fo rms 
: M ul ti p le C li e nt s 
: Print s IR S Approved Fo rms 

$1,000 : Print s o n IRS Fo rms o r Overla ys 
: Deprec iati o n Sys te m 
: State Tax Int e rf ace 
: Int egra te d Da ta Base 

: Ba tch Com p ut e an d Print 

PARTNERSHIP PACKAGE 
level 3 : 20 Pa rtn e rship Sc he d ules a nd 

Fo rm s 
$750 : M ult ip le C li e nt s 

: Prin ts IRS Ap p roved Forms 
: Print s o n IRS Fo rms o r Overlays 
: Deprecia ti o n Sys te m 
: Int egra te d Da ta Base 
: Ba tch Compute a nd Print 

Levels 2 a nd 3 a re di scoun te d to a total 

of S 1,500 if purc hased a t th e sa m e t im e. 

Updates : Annu a l Upda tes are avai la b le. 

Demonstration Package: Demo nstr a tio n 
Packages a re ava il able fo r $50 . 

State Systems: In fo rmation o n ln d i·1 idu al 
Sta te Tax Sys te ms is a vaila b le 
upon re q uest. 

Transparent Overlays: Tr a nspa re n t O ·•e>r
lay set s are ava il ab le>. 

All levels operate under most CP/M* 
formals including Apple*. 
Compiled Microsoft Basic. 

Consider the advantages this 
Slate-of-the-Ari package 

can bring you: 
• Comple te System 
• Versa til ity 
• Com ple te In-Offi ce Security 
• Tim e Sav ing 
• Pr e Year-end Tax Pl anni ng 

MICRO-TAX 
M i< rrn omµult•r T.d x ~ y~h ·m .... In<. 

22713 Ventura Blvd., Suite F 
Wood land Hills , CA 91364 

(213) 704-7800 

Available at most 

Professional Computer I ~ I rr~-
Reta1lers ~ 

'"CP/ M is a TM of Digital Research 

•Apple is a TM of Apple Computer. Inc. 
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gram. An on-board decoder detects 
that the program counter has reached 
the proper address, removes the NOP . 
instruction from the data-in bus, and 
enables the S-100 data-in buffer. The 
address at which all this happens is 
user-selectable through a set of 
switches mounted on the board. If all 
the switches are open, no decoding 
address is selected, and the program 
counter will increment continuously. 
This, in essence, gives you the 
capability to do a free-running 
signature analysis simply by perform
ing the following operations: 

1. Open all the jump-address 
switches (switch at IC28 on the 
Ithaca Intersystems Z80 board). 

2. Enable the auto-jump on reset. 
3. Connect the Start and Stop lines to 

AlS (pin 32 on the S-100 bus). 
Select falling-edge trigger on the 
signature-analyzer probe. 

4. Connect the Clock line to sMEMR 
(pin 47 on the S-100 bus). Select 
rising-edge trigger on the signa
ture-analyzer probe. 

5. Turn on power to the system and 
reset. 

When the above steps are per
formed, the individual address lines 
can be probed with the signature
analyzer probe, and if they are func-

Signal 

tioning normally, the results will be 
as shown in table 2. Any other 
reading indicates a problem with the 
hardware, assuming, of course, that 
the setup of the analyzer is correct. 

This illustrates another major ad
vantage of signature analysis. The in
terpretation of the signature is based 
on a "go/no-go" technique. If the 
signature observed differs by even 
one digit from the signature known to 
be correct, a problem is indicated. 
Regardless of the type of processor 
used in the system, as long as the pro
cessor can be set up for free-running 
analysis and has 16 address lines, the 
results shown in table 2 are valid. 

For applications in systems other 
than that described above, refer to 
the references listed at the end of this 
article. 

Troubleshooting Techniques 
Troubleshooting when using signa

ture analysis can be done in several 
ways. One is to start with the pro
cessor and continue checking with ad
ditional buffers, gates, etc ., until a 
bad signature is found. Ideally, the 
faulty hardware will lie somewhere 
between the bad reading and the 
previous good reading. 

An equally valid troubleshooting 
technique is to take a reading mid
point in the circuit. If a bad reading is 

Analyzer 
Control Trigger 

Name S-100 Pin Signature Line Edge 

Ground 50 and 100 Ground 
sMEMR 47 Clock Rising 
AO 79 uuuu 
A1 80 5555 
A2 81 cc cc 
A3 31 7F7F 
A4 30 5H21 
A5 29 OAFA 
A6 82 UPFH· 
A7 83 52F8 
A8 84 HC89 
A9 34 2H70 
A10 37 HPPO 
A11 87 1293 
A12 33 HAP7 
A13 85 3C96 
A14 86 3827 
A15 32 755U Start Falling 
A15 32 Stop Falling 

Table 2: Signals of interest on the 5-100 bus. Using free-running analysis, many 
portions of an 5-100 computer sytstem can be tested. The signatures are the same 
for all computers that use a 16-bit address. 

Circle 59 on inquiry card . ---+ 



The 
Brains of ~en 
and Machines 

W Kent 
Ernest · 

On the leading edge of the current technological revolution, these two books are written by 
modern thinkers who, like the Renaissance sages of an earlier time, venture across the 

boundaries of traditional disciplines to create vivid, detailed studies of humanity's quest for 
self-contained thinking machines. 

In Bruins, Behavior, and Robotics, Dr. James Albus demonstrates through an analysis of the 
processing hierarchies of the human brain that in our own heads we find the best model for 
an artificial intelligence computer. He goes on to survey the state of the art of robotics and 
concludes by portraying the social and economic impact of the coming "robot revolution." 
Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship 

between humans and machines. Drawing on the latest research in physiological psychology, 
he predicts that the more intelligent our machines become, the more they will resemble 
their creators in methods of processing information, storing data, solving problems, and 

even in their very circuitry. 
Complete with extensive bibliographies, both The Brains of Men and Machines and Brains, 

Behavior, and Robotics will fascinate the layman and challenge the professional. 

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

City 

Please send ___ Brains, Behavior, and Robotics $16 .95 

___ Brains of Men and Machines $15.95 

State Zip 

Check Enclosed 

Bill Visa/ 
Master Card # 

Expiration Date 

BYTE Books 70 Main Street Peterborough. N.H. 03458 Pleese odd .75 per book to cover shipping cost. 
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THE RIGHT PRODUCT 

$789 

EPSON. 

)ll IF ATARI MAKES IT 
'- WE SELL IT!! 

Atari 400 SK Computer .. ... ... 419 
Atari 800 16K Computer . . ... .. 789 
Atari 41 O Program Recorder. . . . 69 
Atari 810 Disk Drive . . .. . . . . ... 499 
Atari 820 Printer ......... . . . ... 429 
Atari 825 Printer .. ... . ...... .. . 695 
Atari 850 Interface ........ .. ... 169 
16K RAM by Microtek . . . . . . . . . 99 
32K RAM by Microtek . .. ... . .. 189 
Assembler/Editor . ..... ... . .. . . 45 

Atari Joysticks . . . . . . . . . . . . . . . . 18 
Atari Paddles .. .... ............ 18 
Basketbal I . . . . . . . . . . . . . . . . . . . . . 30 
Computer Chess . . . . . . . . . . . . . . 30 
Invitation to Programming . . . . . 17 
Music Composer . . .. .. ... . ,. . . . 45 
Star Raiders . . . . . . . . . . . . . . . . . . . 39 
Super Breakout . . . . . . . . . . . . . . . 30 
3-D Tic-Tac-Toe. .. . ....... . .. . 30 
Video Easel . . . . . . . . . . . . . . . . . . . 30 
Visicalc . . . . . . ..... . ...... . .... 180 

PRINTERS, MONITORS, DISKS 

Daisy Wheel Printer by C. ltoh 1750 
Paper Tiger 445G. . . . . . . . . . . . . 725 
Paper Tiger 460G .. . . ... .. . .. . 1194 
Paper Tiger 560G . . .. . .. .. . . .. 1495 
Qume (shipped FREIGHT 

COLLECT) .... . ............ 2499 
Silentype w/interface . . . . . . . . . 349 
Amdek Color Monitor.. . . . . . . . 349 
Amdek Green Screen . . . . . . . . . 169 

Amdek/Leedex B/W 12" 
Monitor . . . . . . . . . . . . . . . . . . . . 129 

NEC 12" Green Screen . . . . .. . 239 
Sanyo 9" B/W Monitor ........ 169 
Sanyo 12" B/W Monitor .. .. ... 255 
Sanyo Green Screen. . . . . . . . . . 309 
Dysan Disks (pkg . 10) . . . . . . . . 50 
Memorex Disks (pkg. 10) . . . . . 40 
Opus Disks (pkg . 10) . . . . . . . . . 30 
Verbatim " Gold" (pkg. 10) . . . . . 35 

MONTHLY SPECIALS! 
VERSA-WRITER DIGITIZER $239 SSM A 10 $149 

ROM 
24K Bytes (expandable to 32K Bytes) 

200 BYTE January 1982 

CPU 
/.LPD780c-J (Z-80Acompatible), 4MHz 

32K Bytes (expandable to I 60K Bytes 
with PC-8012A 1/0 Unit. 

The end of the compromise. 

Circle 95 on inquiry card. 



AT THE RIGHT PRICE 
ppk!® ][ 

48k computer 
APPLE II 64K 

$1249 

DISK WITH CONTROLLER NEW ODO 3.3 $529 
WITHOUT ... $445 NEARLY EVERYTHING FOR APPLE 

INTERFACE CARDS FOR YOUR APPLE 

Asynchronous Serial by CPS Multifunction by Mtn. Comp ... 239 
CCS #7710A ............ . ........ 129 IEEE with Cable by CCS #7490A ... 129 

Centronics Printer by Parallel by CCS #7720A . . . . . . . . . . . . 99 
CCS #7728A........... .......... 99 SSM AIO ................ . ......... 189 

APPLE SOFTWARE APPLE ACCESSORIES 
Adve lure y Microsoft . . . . . . . . . . . . 27 
Alien Rain by B roderbund . . . . . . . . . . 19 
Apple Pie by Programma ...... .. ... 119 
Apple-Oids by CPC . . . . . . . . . . . . . . . . 25 
Apple Panic by Broderbund . . . . . . . . 24 
Asteroid Field by Cavalier . . . . . . . . . . 19 
Basic Compiler by Microsoft ....... 349 
Business Pkg s. by Continental ...... 199 
Cosmos Mission by Astar . . . . . . . . . . 19 
Desktop Plan I® .. .. .. .. .. .. .. . .. . . 69 
DB Master by Stoneware ..... . ..... 199 
Data Factory by Microlab . .... . . ... 129 
Gorgon by Sirius . . . . . . . . . . . . . . . . . . 35 
Hungry Boy by Astar............... 21 
Hi-Res Football by On-Line . . . . . . . . 31 
Home Money Minder by Continental 29 
Magic Window by Art-Sci . . . . . . . . . . 89 
Orbitron by Sirius.. .. .. . . ... . ... ... 25 
Personal Filing System . . . . . . . . . . . . . 84 
PFS: Report . . . . . . . . . . . . . . . . . . . . . . . 84 
Phantoms 5 by Sirius . . . . . . . . . . . . . . 29 

Pool 1.5 by IDS .. .. . .. ............ . 29 
Pulsar 11 by Sirius.. ............ ... . 25 
Raster Blaster by Budgeco . . . . . . . . . 24 
Robot War by Muse.. ..... ......... 31 
Sneakers by Sirius . . . . . . . . . . . . . . . . . 24 
Spellstar by Micropro . ... . . .. . . .... 229 
Sargon 11 Chess Game by Hayden . . 29 
Space Game Album by Budgeco . . . 39 
Space Eggs by Sirius . . . . . . . . . . . . . . 25 
Space Raiders by USA . . . . . . . . . . . . . 25 
Star Thief by Cavalier . . . . . . . . . . . . . . 25 
Sub-Logic FS-1 Flight Simulator. ... 34 
Super Single Disk Copy Routine .... 35 
Super Stellar Trek by Rainbow . . . . . 33 
Supertext II by Muse ....... . . . ..... 129 
Typing Tutor by Microsoft.. . . .... . . 17 
Ultima by CPC . . . . . . . . . . . . . . . . . . . . 35 
Visicalc I® . . ... .................... 109 
Wizard & The Princess by On-Line.. 32 
Wordstar by Micropro .. ..... . . . .... 329 
Zork by CPC . . . . . . . . . . . . . . . . . . . . . . 34 

Complete Line of Mountain Computer 
& Personal Software Products 

16k Ramcard by MPG ... .. ......... 139 
Analog to Digital Converter by CCS 

#7470A.. . . .. ....... ...... ....... 99 
Clock/Calendar Module by CCS 

#7114A . .. .................. ..... 75 
Copyrom by Mtn. Comp. . . . . . . . . . . . 51 
DOS 3.3 - 3.2 Switch. . . ........... 29 
Epson Printer Stand . . . . . . . . . . . . . . . 29 
Expansion Chassis by Min. Comp . .. 295 
Joystick . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
Lower Case Adapter by MPG . . . . . . . 35 
Microstand for Apple & 

2 Disk Drives . . . . . . . . . . . . . . . . . . . . 30 
Micro-Sci A-40 Disk Drive ........ CALL 
Micromodem II by Hayes .......... . 299 
Sup-Fl-Term by M&R ............... 319 
Padd les by T&G ................... 32 
Programmable Timer Module by CCS 

#7440A ... . . .. .. .. . ... .. . ........ 99 
Solder Tail Board by CCS #7510A . . 22 
Smartmodem by Hayes .. ..... . .... 239 
Thunderclock by Thunderware Inc . . 129 
Versa-Writer Digitizer 

Drawing System . ... ......... . . . . 239 
Keyboard Enh ancer by Videx . ..... . 115 
Video term (BO-column card) 

by Videx . .... ....... . ........... 319 
Wire Wrap Board by CCS #7500A ... 21 
Z-80 Softcard by Microsoft ........ . 299 

CALL FOR FREE BROCHURE! 1-800-854-2833 

• TO ORDER: Phone or mail orders invited using VISA. MASTERCARD, 
AMERICAN EXPRESS. cashier's or certif ied check , moneyorderor personal 
check (allow 10 business days for personal or company checks to clear). 
We accept PO's from Fortune 500 companies & U.S. Gov. Agencies. COD's 
accepted. Include 5% for UPS shipping , handling and insurance on all 
orders not prepaid with cash. Min. $5 shippin9. APO & FPO include 5% ($15 

min.) for postage. Sh1ppln t1 in CA add 6% sales tax . FOREIGN ORDERS 
include 1% handling (SS mm.) shipped air freight collect only . Cred it card. 
COD's & PO's not accepted on foreign orders. Please include phone number 
on all orders. All equipment is in factory cartons with manufacturer's war
ranty. Open products not returnable. Restocking fee charge for re turned 
merchandise. Equipment subject to price change & availability. WE SHIP 
THE SAME DAY ON MOST ORDERS! 

(714) 579-0330 • MAIL TO: 1251 BROADWAY, EL CAJON, CA. 92021 

Circle 95 on inquiry card. 
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discovered, a new reading midway 
between the processor and the bad 
reading is made. In this way, the bad 
component will eventually be located 
through elimination. Conversely, if a 
good reading is found at the mid
point, the same technique is used, but 
in the other half of the circuit. 

A good compromise is to take the 
initial readings at the S-100 bus lines, 
which can be accomplished quite eas-

ily with the aid of an extender board. 
This will very quickly indicate if the 
problem is on the processor board or 
elsewhere. 

It is possible to test the other 
boards in the system, but keep in 
mind that the signatures obtained on 
the boards will vary as the board ad
dresses are changed. Therefore, it is 
important that signature readings and 
the switch settings be recorded on the 

Operating B&K Precision's Model SA-1010 Signature Analyzer 

One instrument that will perform 
signature analysis is the B&K Precision 
Model SA-1010. It consists of a mea
surement unit containing the circuitry 
required to generate the signature, and 
SPl control and data probes, which 
are attached to the basic unit with a 
connector. 

The SPl probe assembly consists of 
a control probe and a data probe. The 
control probe provides the control
signal interface between the system 
under test and the signature analyzer. 
The pod also contains switches to 
select positive- or negative-edge trig
gering of the control signals. Addi
tionally, a switch is provided to select 
between CMOS (complementary 
metal-oxide semiconductor) and TTL 
(transistor-transistor logic) threshold 
levels. 

Pli oto courtesy of Dynascan Corporation . 
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The data probe is used to sample the 
data stream being measured. Built into 
the probe is a logic probe, which has 
LEDs (light-emitting diodes) to indicate 
the presence of high and low logic 
levels and pulses. The pulse LED will 
remain lit for a minimum of 100 ms, 
allowing the user to observe pulses as 
short as 10 ns. Also on the probe is a 
reset button that is used in conjunction 
with the hold button on the signature 
analyzer. 

The SA-1010 unit contains a 4-digit 
display, used to show the signatures 
from the system being tested. To the 
left of the display is a Gate LED that, 
when lit, indicates that a measurement 
is being made. To the right of the 
display is an Unstable Signature LED. 
The Unstable Signature LED lights 
whenever the current signature reading 

schematic or on a table when the 
system is set up initially (see figure 3 
and table 2). This will give you 
something to compare your readings 
with when a problem does occur. 

Memory devices, ROMs (read-only 
memories), and 1/0 (input/ output) 
circuits, asynchronous and other
wise, can be checked with the 
signature-analysis technique. Most 
often this is done with the aid of 

is different from the previous reading. 
This is useful in tracking down inter
mittent faults. 

Under the display are three switches. 
The left switch is the Power switch. In 
the m iddle is the Hold switch. When 
the Hold switch is depressed and the 
reset button on the SPl data probe is 
pushed, a new signature will be 
generated and "held" on the display. 
When the Hold switch is in the ex
tended position, signatures will be 
generated as long as a data stream is 
being sampled. The switch on the right 
is the Unstable Hold switch. When 
pressed, it will latch the Unstable 
Signature LED on whenever a change 
from one reading to the next occurs. 
To reset the Unstable Signature LED. 
the Unstable Hold button should be 
returned to the extended position. 
When in the extended position, the 
Unstable Signature LED will be lit only 
from the time a difference in two 
readings occurs until two consecutive 
identical readings are made. 

Above the data-probe connector are 
connectors used to self-test the unit. 
When the control and data probe sig
nals are connected to the appropriate 
points on the front panel, a signature 
of 0055 will be displayed if the instru
ment is func tioning properly. 

On the back panel is an ou tput con
nector for an internally generated 
1 MHz TTL-level clock. This clock 
can be used if the circuit under test has 
been removed from a system and clock 
pulses are required to drive the circuit. 

The SA-1010 has a maximum oper
ating speed of 20 MHz. Data must be 
present on the input line for a 
minimum of 10 ns prior to the clock 
pulse. No hold time is required after 
the clock pulse. 



So useful and 
adaptable it's like 
having an Award 

Winning programmer 
on staff. 

What is GBS? 
GBS is both a powerful, relational data 

base management system . . . and, more 
importantly, a very powerful applications 

development tool. As such, it can deliver pro· 
grams that match your specific business require· 

ments . . . not just those of the average business. 
The final result is increased productivity now and in 

the future. 

Surprisingly Easy to Use 
GBS has been honed and refined for two years, so it meets the 

needs of the user who wants programs that work without a lot of 
computerese! To that end, GBS operates with a simplified fill-in-the

blanks approach. The user merely fills in blanks and GBS does tlie 
rest .. . acting like an in-house programming whiz! 

Since you need know only 15 instructions to utilize the full scope of GBS 
you should be able, after studying our exceptional documentation for a few 

hours, to develop your own business programs . .. general ledger, inventory 
control, order ent1y, job costing and more. 

Relational Data Base 
Management of business records is a must for profitability. GBS 

handles it for you with unbelievable accuracy, speed and ease. For 
example, three data files of up to 64 thousand records and 1 

million characters can be concurrently in use ... and multiple 
indexes fully maintained (yes, fully maintained!). GBS ... truly 
the quality solution in business software. 

Circle 314 on inquiry card. 

Only $700. On disk, including documentation. 
Requires CP/M* 

Dealer and distributor inquiries invited. 

QCJALilY SOFTWARE ~ 
6660 Reseda Blvd., Suite 105 

Reseda, Calif. 91335 
(213) 344-6599 

•cp /M is a trademark of Digital Research. 
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Figure 3: An example of how a schematic diagram might be annotated to include 

signatures. 

CROMEMCO GSA SALES 
TO ALL GOVERNMENT USERS 

AND PURCHASERS 

Systems Support, Inc. is a GSA qualified Cromemco 
vendor under ADP Schedule Contract No. GS-OOC-
02901. Purchase directly from us under our gen
erous schedule terms and eliminate the slow bid
ding process. Our support commitment guarantees 
reliable product operation. 

For more information call or write 

SYSTEMS SUPPORT, INC. 
1208 Shady Way 

South Charleston, WV 25309 

(304)766-7762 

An Equal Opportunity Employer 
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special diagnostic programs devel
oped for the system. For more infor
mation, consult the references listed 
at the end of this article. 

Conclusion 
Signature analysis is a trouble

shooting technique that is invaluable 
in locating hardware faults in com
plicated microprocessor circuits. To 
make maximum use of the technique, 
special programs should be used. 
However, since most systems do not 
presently incorporate this capability, 
free-running analysis is a viable alter
native. The major limitation of 
signature analysis should be reem
phasized: it is imperative that 
signatures be generated and recorded 
on the system before it breaks 
down.• 
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1. Hewlett-Packard Company. A Designer 's 
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note 222. 

2. Ogdon, Gary. Signature Analysis: A Way 
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processor-Based Products. The Hewlett
Packard Conference for Improving Pro
ductivity, Chicago, June 28 and 29, 1979. 

3. Stefanski , Andrew. "Free Running 
Signature Analysis Simplifies Trouble 
Shooting ." EON, February 5, 1979. 



1982 
NATIONAL 

COMPUTER 
CONFERENCE 

JUNE 7-10 · ASTROHALL · HOUSTON, TEXAS 

'flDVANCING PROFESSIONALISM'' 
Register now for the most prestigious 

computer conference in the world. 
*The conference that has progressed in 

quality each year since its inception. 
*The conference that continues its dedication 

to Advancing Professionalism - through an 
intensified emphasis on excellence in: 

Plenaries and technical sessions 
Professional Development Seminars 
Services to international visitors 
Exhibits of the latest technological advances 

•The conference that this year honors the 
developers of FORTRAN, the pioneer computer 
language. 

To pre-register; just clip and mail this coupon. 
You'll save money on full conference registra
tion. And you'll avoid time-consuming registra
tion lines at the 1982 National Computer 
Conference. 

•The one computer conference you can't 
afford to miss. 

*********************************************************•************************** 

Yes, I want to pre-register for NCC '82. 
Please send me information. 

Title _______ _________________ _ 

Com pany ______________________ _ 

Address ______________________ _ _ 

City ___________ State ____ Zip ______ _ 

Mail to: NCC '82 
AF I PS 
Box 9658 
Arlington, VA 22209 

A 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
iC .. .. .. .. .. .. 



Technical Forum 

Analyze Audio by Visualizing 
Dr. Thomas Phillips 

22 Newton Ave. 
Norwich, NY 13815 

Listing 1 is a program that allows you to digitally 
record approximately 1 second of sound (a word, a 
phrase, or a musical note), play it back (forward or 
reverse), and display all or any portion of it on a video 
screen. A routine is included that allows reverberation 
with variable delay; both are in 8080 source code. 

My system uses a Cromemco D + 7 A AID (analog-to
digital) converter and a Cromemco Dazzler as the 
graphics display. To record 1 second of sound (at the 
maximum sampling rate), 28 K bytes of programmable 
memory (from hexadecimal 7000 to EOOO) are required. 
In addition to the 219 bytes of memory required by the 
program, 2 K are used by .the Dazzler display (driven by 
a short point-plotting routine in low memory). 

Listing 2 is a North Star BASIC program. It is the main 
control program and is used to alter the audio parame
ters. The reverberation routine allows a time delay (ad
justed by setting the joystick on the Cromemco console, 
analog input port 26). As Tom O'Haver discussed in his 
article "Audio Processing with a Microprocessor" (June 
1978 BYTE, page 166), a long delay gives a reverberation 

Listing 1: 8080 routines for the audio-analysis program. 

' ~Dl '.~: : MiiF' ~ AAP2 
~"j70 i1mummmuumummmuumuuummuuuu 
(•'.;3(: I iU 
(~.;:) I AUDIO ANALYSIS PROGRAM iii 
C-050 I BY TO~ f'mLif'S 11-30-79 Ut 
\060 I TO BE LOAD£D AT 0600H Ut 
0070 I Ul 
0000 i FUNCTIOHS: m 
0090 I 1 INPUf VOICE SAMPLE m 
OlOO i 2 PLAY VOICE SAMPLE FOR~ARD m 
0110 l 3 f'LAI VOICE SAMPLE BACKWARD m 
0120 I L REVEF:BERAT.!ON (VARIABLE l Ut 
0130 i 5 DISi'LAY El.CH POINT SAMPLED FROM 7000H TO EOOOH ih 
01~0 I b D!Sf'LAY EACH POINT (IN NARROWER RANGE l iii 
01s0 i m 
0160 muumuniUUUUUUUiUUUUIUUUUUUUUUUU 
0170 Jr1f' 202BH JUllP TO NffiTH STAR DOS 
0180 STAf:T Jr1P CONS JUMP TO HAIN ROUTINE 
01% f'f'C DB 253 POINTS PER COLUMN 
OM TOf' DB OEOH TOP ADDRESS IN H OF HL 
0210 BOT DB --OlOH BOTTOM ADDRESS IN D OF DE 
0220 muumuumuuumumuumumuuumuuuu 
0130 * 
OM i THIS ROUTINE COLLECTS THE !Nf'UT SAMPLE IN RAK BUf'FER 
0250 i . 
mo uuuumuummuuuuuumuuumuuummm 
0270 INPUT LXI H107000H HL -> BOTTOH I BEGINNING l OF SAIJ'LE 
028G LXI B.OEOOOH BC -> TOP (END l OF SAHPl.E 
~NO Itf· IN 17 GET BYTE fWM A-D PORT 
mo HOV H;A PUT IN SAHPLE BUFFER 
0310 INX H INCREHENT POINTER 
(;32& HOV A1H 
0330 CHf' B TOf' OF SAHPLE? 
mo JZ CONS YES. GO TO CONSOLE 
0350 JHP !NP NG1 GET NEXT BYTE 
0360 uuummmuumuuuuuuuuuumuuummmuuuu 
0370 i 
0380 t THIS IS THE: HAIN ROJTINE ~HICH SCANS THE CROllEKCO CONSOLE 
0390 * 254 = l 245 = 4 • 2 
HOO i 253 = 2 246 = 4 i I (BYTE AT PORT 24 = BUTTONS DEPRESSED l 
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effect and a short delay causes a comb filter effect. With 
simple modification of the routine, phase phlanging 
could be performed. 

Music enthusiasts can use this program to analyze in
dividual notes of a particular instrument and to deter
mine the amplitude of the major harmonics (via brute 
force or Fourier transformation). The results can help 
synthesize that instrument. (See Hal Chamberlin's "Ad
vanced Real-Time Music Synthesis Techniques," April 
1980 BYTE, page 70.) 

The linguist can graphically demonstrate the subtle dif
ferences in enunciation, such as the unaspirated "Qui" in 
Spanish or French versus the aspirated "Key" in English. 
(See photos la and lb.) Some experimentation may 
reveal "lie detector" applications involving vocal-stress 
analysis. 

If you're a computer-speech experimenter, detailed 
analysis of vowel sounds and other phonemes can be 
made, which could help you develop software for speech 
simulation without the attendant hardware so common 
today.• 

0410 ~ 251 = 3 2+3 = ~ i 3 
0420 i 
:430 tuuuuuwuuuuummmmuuuuuuumumuuuuu 
(~40 CONS NOP 
0450 IN 24 SCAN CONSOLE 
Ci60 CPI 25! IS IT 1 ? 
0!70 JZ INPUT YES, GET AUDIO INPUT SAMPLE 
OIBO Cf'! 253 IS IT 2 ? 
0490 JZ PLAY YES, PLAY SAHPLE 
0500 CPI 251 IS IT 3 ? 
0510 f:Z YES, RETURN TO BASIC CONTROL 
0520 CPI 245 IS IT 4 • 2 ? 
0530 JZ BACK YES, PLAY SAHPLE BACKWARDS 
t-540 CPI 246 IS IT 4 • 1 ? 
0550 JZ REVRB YES, GO REVERBEJiATE 
0560 CPI 2+3 IS IT 4 • 3 ? 
0570 JZ llAVE YES, DISPLAY WAVE 
C580 JKP CONS NO, GO RESCAN CONSOLE 
05% mmuuumumuuuuuuuuumumum 
C600 i 
0610 * rnrs ROUTINE PLAYS THE SAlifU FORWARDS 
0620 i 
0630 mmmmumUUU*UIUUUiUUUiUUUUU 
OHO f'l.AY LXI H107000H HL -> BOTTOK OF SMPLE 
)650 LXI B10EOOOH BC -> TOP OF SAMPLE 
0660 PL MDV A1 H GET NEXT BYTE 
)670 OUT 25 SOUN~ IT 
)680 IN X H INCRtHENT POINTER 
0690 MOJ A 1H 
07 00 C~P B TOP Or SA!FLE? 
0710 JZ CONS YES, JUllP TO CONSDlE 
0720 Ji'P PL NO, GET NEXT BYTE OF SAMPLE 
0730 ummuuuummtumumm 
0740 i 
0750 * IHIS RGUrINE: IS THE: SAME AS 'PLAY' 
0760 i EXCEPT lT f'LAYS THE SAMf'LE IN REVERSE 
0776 ~ 
o78j umumuumumwmmmu 
~79 -) SAC~: LXI H10EOOO~ 
GB{;J LXI B107C;JQ~ 

l4l!0 BA MO:J ~.~ Listing 1 continued on page 208 
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Vista Makes a Powerful Statement. 
Mass storage. Music and 
video boards. Memory. 
Whatever you need to make 
your computer system more 
powerful and versatile, Vista 
Computer Company can 
provide it. 

Ask us about disk drive 
subsystems. We have complete 
hardware/ software packages for 
the Apple®, TRS-80™ and S-100 
computer systems. 

Ask us about advanced 
'Componen'ts for Apple® 
computers. We'll describe our 
Type-Ahead Buffer, ~sta Vocolizer, 
Vision-80 and much more. 

Our Products 
Speak for 

Themselves. 

Ask us about our V-1000, a 
dual, eight-inch subsystem 

that combines state-0f-the
art technology with state-of

your budget prictng. 

Ask us about the most 
innovative peripheral for the 

Apple®, and we'll give you a 
complete description of our A800 

floppy disk controller. 

Ask us for whatever you need to 
make your particular system fill 

your particular application. When· 
you supply the questions, we 

supply the answers. 

VlstaCOMPUTER 
COMPANY 

131 7 E. Edinger Avenue 
Santa Ana, CA 92705 

(714) 953-0523 
Call Toll Free (800) 854-8017 

®l'pple Is a 1egistered trademCJl1< of Apple Computer, Inc. 
~ms-so is a traderrorl< of Radio Shack. a Tandy Co. 
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CB20 OUT O< 1320 l 'X' IS A HEHORY LOCATION USED Fe.\ STORAGE 
0830 nrv 6J 1330 S OF THE X-COORDINATE LOCATJQH, ,, n 
GS.hi ttDV ArH 13+0 * 
0050 CHP 1350 * 'Y' IS A HEPiOl\l LOCATION USED FOR STORAGE 
0860 JZ COSS 1360 t Of THE Y-COORDINATE LOCATION. 
Cf870 JHP BA 137J I 
C•Bao uuuuummwumuuuumuum 1lt0 UiWUUhUiWUUUUiUUUUUUUU 
WIG l 1390 WAVE NOP SH UP CONST ANTS 
G?OO S THIS f:EVEF:&ERATION ROUT!I{ TAKES Tf£ li-00 ii VI Ar! 
0910 s :Nf·UT SAiif"l_E CONT!NtJOUSLY t. PLAYS IT 1!10 STA SwB TURN PIXEL OH me t BACii CotlTINUOUSL). THE !HAY IS a2o HVi ArO X LOCATIOH=O ( BEGINNI!l; If SCREDO 
0930 * rmR~lt[[I BY THE DIFFERENCE BETWffil 1430 STA XLOC 
0940 J REGISTER PAIRS DE t. BC. !HO LDA PPC POINTS PER COU.llill IN B 
u?5~ * 1!50 MOV BrA 
0160 *mutumummumuumuutitUii 1460 LDA TOf' 
~170 ;EVRB LXI B.07000H SET llfUT POINTER 1i70 HGV Dr A TOP IN IE r.ao IN 26 GET R£VERB DElAY BYTE li80 :;v1 ErO 
f/N'j SUI 30 SUBTRACT 30 TO CALIBRATE 11% LDA BOT 
lQ!j~ MO'J DtA SET OUTPUT POINTER 15fJO HOV HrA BOTTO/I IN ll 
; r. ~ r. :;v1 Er OOH 1510 HVI LrO J\14, "J 

GET VOICE BYTE iJ20 REV IN 27 1520 WA liOV ArH GET NEXT BYTE ( AM.ITUOCI 
1~30 STAX B PUT IT WHERE BC POINTS mo ADI 68 CALIBRATE CENTER If SCREIN :w.i rnx B INCREHENT INPUT POINTER 15~0 STA y STORE ~ Y-amDIIMTE 
1050 LIIAX D FILL A WITH OUTPUT POINTER BYTE 1550 LDA XUJC GE~JcNATE lCibU OUT 25 SOUND IT 1560 DCR B 0£ T ; lliST POIIITT 
1U70 !NX D INCROOT OUTPUT PUINTER !570 JNZ Wl NOr CONT!ll 
1~80 HOV ArB 1~80 INR A YESr Il«ID(l{I' X LUCA TIDH 
109~ CPI OEOH IS !tf'UT POINTER AT HJ'? 1590 PU~ PSll SAVE XLOC 
1100 CZ RSTB YESr RESET TO BOTTOH 10-00 LOA PPC 
1110 HOV A1D 1610 ilOV Br A RE SH POI II TS PER ClllM 1120 CPI OEOH IS OUTPUT POINTER AT T(J'? 1620 POP PSW REST!JlE XLOC 1130 CZ RSTO YESr R£S£T TO BOTTOM 1630 Wl STA XLOC STORE X LOCATHll 1140 IN 24 CHECK COllSIJLE 1640 STA x 1156 Cf'! 251 IS 3 OEl'RESSED? 1650 PU~ D 116(1 JZ 2A04H YESr R[TlJRN TO BASIC ~TROL 
1170 CPI w IS 4 DEPRESSED ? 

1660 PJJS!l B 
li80 JZ R£VRB YES, GET NEW REVERB DELAY BYTE 1670 CAU PIXEL PLOT A POINT 
mo JHP REV NOr CONTI~E WITH SAllE DELAY BYTE 1680 PIJ' B 
1200 RSiB LXI Bt07000H 1690 POP D 
1210 RET 1700 IffX H IHCR£IDIT POINTER 
mo RSTO LXI D107000H 1710 HOO ArH 
1230 RET 1720 Ctf D POINTER AT TOI'? 
t24tj muuuumuumuwuummuum 1730 Jlj WA NO, GET HOT BYTE 
1250 i 174-0 JlfP CUllS YES1 GO SCAll ror.a£ 
1260 S 'WAVE' [IJSPLAlS TH£ SA~PLE 1750 PIXEL EOO 10 PLOT A POINT 
1270 S ON THE GRAf'HICS DEVICE 1760 x Ellll 13 X LOCATIDH If PIXEL 
1280 * 1770 y ElllJ 14 Y LOCATIDll If PIXEL 
1290 S 'PIXEL' IS A UstR SUPPLIED ROUTINE TO 1780 5WB EllU 15 1 :PIXEL OH 2=flfil !Jf 
iJOO i PLOT A POINT. 1790 XLOC DB 0 
1310 i !BOO i 

Treat your Apple wrong 
and it will do you wrong 

You need a true data base 
management system, 
not merely a file management system, for 
productive application development for an Apple. 

What you don't need 
is a "pretender", ... a so-called "data base 
system" that offers no more than ISAM or 
b-tree files, sometimes with secondary keys. 
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Why a "pretender" falls short: 
Does OQ1 allow records of many different record 

types to be integrated. 
Does not allow record interrelationships to be 

-easily represented and utilized. 
Does require forced data redundancy. 
Does !lQl enforce data integrity and consistency. 
Does not provide built-in recovery capability. 
Does not allow performance turning. 



Treat your Apple right 
(and it will do you right) 

To treat your Apple right, you need the 

Z-65 DATA BASE PROCESSOR 
As an application development tool for the Apple 
Computer, the Z-65 is unmatched in power, 
flexibility, and productivity. The Z-65 consists of a 
ZBO cpu, a 6502-ZBO interface, and a Z-80 
implementation of MOBS, the leading data base 
management system for small computers. With the 
Z-65 you get: 

the convenience of performing all development 
in the Apple DOS and Applesoft BASIC 
environment. 
a dramatic increase in the memory available for 
application programs. The Z-65 is only 20Kb, 
the most compact data base software in 
existence. 
a significant increase in speed; data 
manipulation is handled by the Z80 cpu. 

state-of-the-art data base management 
· features available only in Micro Data Base 
Systems' MOBS. 

Enjoy genuine data base management 
MOBS provides host language interface, ad hoc 
retrieval with a single statement, control over data 
redundancy, automatic data integrity and security 
enforcement, automatic transaction logging and 
recovery, dynamic restructuring ... and more. 

MOBS is the most widely used genuine data base 
management system in the world of small 
computers. It offers extraordinarily flexible data 
structuring facilities, far superior to the old 
hierarchical, network, and relational approaches. 

The Z-65 is revolutionary! 
It will revolutionize your approach to application 
development. It will enable you to take full 
advantage of the real potential of your Apple. It will 
reduce programming effort and increase 
performance. For further information, call, write, or 
TWX us today! 

------------------Ask about our educational courses on application 
development with data base. 

L--------------------------------------------- ----------- -- - -----------

Setting standards of excellence for data base 
software . . . worldwide. 

1'11crD v 
Diltil Hilse • : 
5ustems. Inc. 
Box 248 
Lafayette, Indiana 47902 
317-448-1616fTVVX 810-342-1881 

Dealer/distributor/OEM inquiries invited. 

Circle 236 on inquiry card. 

0 Yes, I'm interested. Please call me. 

0 Please send me the complete MOBS Manual Set 
(5 Manuals + tutorial materials) at $85 per Set. 
Indiana residents please add $3.40 sales tax. 

Name Title __ _ 
(Please print) 

Company ~-----------------------

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

City ~------------------------------~ (State) (Zip) 

Phone -----------------
MAIL TO: Micro Data Base Systems, Inc. 

P.O. Box 248-B 
Lafayette, IN, 4 7902 
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Listing 2: North Star BASIC driver program to be used with 

LIST 

100 I' BAAf' !. BAAP2' 
110 R£H 
120 REH BASIC AUDIO ANALYSIS PROGRAH ( 6MP) 

listing 1. 

360 INF'UTl'WTTOH:' 1B \ FILL 154418 
370 !NfiJT' TOf':'1T \ FIU 15431T 
330 IF B=O THEN 170 
390 FILL IS421(T-8)l2 \ REH POINTS PER COLUHN 
4-00 FILL 14.127 

130 REH INTEGRATED WITH HACHINE LANG ROUTINE AT 0600/l 
1¥.> REH BY TOH PHILLIPS 11-30-79 

HO FILL 1511 
!10 FOR X=O TO 128 sm· (1281(T-8)) \ REH OPTIONAL SCR£EN DISPLAY OF CALIBRATION 

150 REli 130 FILL 131X \ A9=CAU( 10) 
HO NEXT X 160 ICHRS(7)1\0UTl410\FOR A=I TO 700\ NEXT A \ REH TURN OFF DAZZLER 

170 i' I - INPUT<!) PLAY(2) R£VERSm & 2) R£11£RIH & I l R£TURH( 3 )' 150 A9=CALL( 1539) \ REH CALL AUDIO ANALYSIS PROGRA/t 
100 1• 2 - DIS<'LAY ANY SECTION or INPUT SAHPU' 
190 i• 3 - AUTOHATIC INCREHENTit«; SEGllEHTAL DIS<'LAY' 
ZOO INPUT' YOOR CflllCE:' 1A 
210 ON A GOTO 22013201480 
220 REH 
230 REH 1 INf'UT - PLAY - REVERSE - R£VERB> 
240 REH 
250 OUT 1410 \ R£H TURN OFF DAZZLER 
260 FILL 1544'112 \ REH BOTTOH 
270 FILL 15431224 \ R£H TOP 
280 FILL m21255 \ REH POINTS PER COLUHN 
2\'0 A9=CALU 1539 i \ REH CAl.l AUDIO ANALYSIS PROGRAH 
300 GOTO 170 
3lli R£1i 
320 REii DISF'LAY ANY SEGHENT OF SAHPLE 
330 REH 
*> FILL 310 \ A9=CALU 0) \ REH CLEAR GRAPHICS DISPLAY 
350 1 •ENTER '0' TO END' 

tbO GOTO 320 
470 REli 
!BO REli AUTOriATIC INCREHENTING SEGllENTAL DISPlAY 
410 REH 
500 !Nf'UT" INCREHEHT:" ,J 
5iv FOR A=112 TO 224 STEP I 
520 FILL 310 \ A9=CALU 0 ) \ 
530 FILL 15441 A \ 
540 FILL 1543.Atl \ 
550 FILL 15121 U2 \ 
SW IF AII>224 THEN 610 

REH CLEAR GRAPHICS DIS<'LAY 
REH BOTTOH 

~ WiNTS PER COLUHN 

570 l'NOW D!Sf'LAYING'1A1' TO '1A+!t 
20 A9=CALU 1692! \ R£H DISPLAY WAVE 
590 !CHRS( 1311 
600 NEXT A 
610 OUT 1410 \ R£H TURN OFF DAZZLER 
620 GOTO 170 
REAnr 

The Birth of UNIX™ 
for CP/M™! 

Brings to CP/M 

some of the 

BEST FEATURES 
of UNIX\ 

The 

mitr()$f)~ll™ ·POWER of UNIX 

•POPULARITY OF 
CP/M 

Available for adoption by: CP/M SOFTWARE DEVELOPERS 
CP/M SOFTWARE USERS 

Console 
Input/Output 
Redirection 

Automatic 
Command File 
Search Path 

Multiple Commands 
Per Line 

Direct 
Command File 
Execution 

Additional 
Features 

CPIM 2.2132K Requ ired 

*ADOPTION FEE: 
Manual Only: 

•Send Console Output to a File instead of or in addition to the screen 
Example: stat •. • > status - sends "stat" output to file "status" 

•Take Console Input from a File instead of the Keyboard 
Example: ed filename <script - takes "ed" commands from the file "script" 

•Indispensable for: graphic debugging, saving exact Screen Output for documentation, etc. 

• MicroShell finds your program. User concentrates on the big tasks, MicroShell does the details 
Permits development or data files on one drive and.all programs on another 

•User-specified file types for Automatic Search. Example: ''. com", ".int", etc. 
• User-specified Search Path. Example: Current Drive 1st, then Drive A, etc. 

•User types a logical group of commands to be executed 
Example: compile file; link file; file 

• MicroShell executes the commands one at a time 

•Files of CP/M or MicroShell commands are executed by MicroShell simply by typing file narne 
•User-specified Command Filetypes. Example: " .sh", ".sub", etc. 
•Argument substitution ($1 , $2, etc.) as with CP/M SUBMIT/XSUB 

•User definable prompt with Disk Drive and/or User Number optional 
•Install program to customize MicroShell to user's needs & system 
•Others - ORDER MANUAL FOR FULL DETAILS 

$150.00 
$ 25.00 

Mail or Phone Adoption Requests to: 
2153 Golf Course Drive 
Reston 1 VA 22091 

(VA residents add 4% sales tax) 
VISA, Check or Money Order 

NEW 
GENERATION 
SYSTEMS, inc. 

(703) 476-9143 
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CPIM - TM of Digital Research Corp 
UNIX - TM of Bell Telephone Labs 

Circle 273 on inquiry card. 



.A\. 
ATARr ·---o 

Computers 
for people:" 

80Q™S699 
410 Recorder .. , . , . $59.00 
810 Disc Drive . $444.00 
822 Printer . $359.00 
825 Prinler . $629.00 
830 Modem . $ 159.00 
820 Prinler $269.00 
850 Interface . . S 159 00 
New DOS 2 Sys I em $21 .00 
CX70 Light Pen , $64.00 
CX30 Paddle $ 18.00 
CX40 J,:,y Slick $18.00 
CX853 16K RAM $89.00 
M1crotek 16K RAM $75.00 
M1crotek 32K RAM. . $169.00 
One year extended warranty .... .•... ... . . •. . . . $50.00 

~ 
~ W l .. L WWW " ATARI 400 

I ~ \ \ 16K .... $329 
32K .... $478 

---=-lllllliiiliiiiiiiiiiC5'=-.-· 48 K. $555 
lntec 48K Board .. .. ... . . . ....... .. .. .. ........ . $249 

ATARI SOFTWARE 
CX404 Word Processor . 
CX404 PILOT 

$119.00 
' ... $68.00 

CX413 Microsoll Basic . , . . . $68.00 
CX4101 lnv1tal1on To Programing I $17 .00 
CX4102 Kingdom $1300 
CX4103 Slallst1cs . . ... $17.00 
CX4104 M1aling Lisi $17 .00 
CX4105 Black1ack . . $13 .00 
CX4106 lnv11ation lo Programing 2 . $20.00 
CX4107 B1orylhm $13.00 
CX4_108 Hangman $13.00 
CX4109Graph It . $17 .00 
CX4110 Touch Typing . $20 .00 
CX4111 SPACE INVADERS $17 00 
CX41 i2 Stales & Cap1lals . $13.00 
CX411' European Countries & Cap1lats $ 13.00 
CX4115 Mortgage & Loan Analysis . . . $13.00 
CX4116 PersoMI F1lness Program $59.00 
CX4117 lnv11at1on To Programing 3 $20.00 
CX41 tS-20 Conversa11onal Languages tea .1 $45.00 
CX4121 E ri erg~ Czar $ 13.00 
CXL4001 Educational Master .. $21 .00 
CX6001 -17 Talk & Teach Series tea .I $23.00 
CX8106 Bond Analysis . $20.00 
CX8 107 Stock Analysis . $20.00 
CX8101 Stock Charting $20.00 
CXL4002 Basic Compuling Language . . $46 .00 
CXL4003 Assembler Ed11or .. $46 .00 
CXL4004 Basketball . $24.00 
CXL4005 Video Easel . . $24 .00 
CX L4006 Super Breakout . . $30.00 
CXL4007 Mus ic Composer . $45.00 
CXL4009 Chess . . . $30.00 
CXL4010 3·0 Tic -Tac-Toe , . , . . . . . . . . . $24.00 
CLS4011 STAR RA.IDEAS . . ,.............. . . $39.00 
CXL4012 MISSLE COMMAND .. ,. . .... . .. $32.00 
CXL4013 ASTEROIDS . .. . .... , . . , . , $32.00 
CXL4015 TeleL111k . , .. . , , ... . ... ... , . . . . . $20.00 
Visicalc . ........ ... . ....... ... . . . $149.00 
Leiter Perteet (Word Processorl . . $109.00 
Source . . .. $89.00 

(&commodore 

{ 0 COM 

•FS•? ?33 r•\ 

CBM 8032 $1149 
4016 . $799.00 
4032 . $999.99 
8096 $ 1 795.00 
CBM4022 Printer . $629.00 
Tally 8024 .... . . . . $1699.00 
CBM C2N Casselte Drive . . $69.00 
CBM4040 Dual Disk Drive .. . $1039.00 
CBM8050 Dual Disk Drive $1349.00 
CBM 2031 Single Disc Drive . . .. , ......... . .. . $525.00 
CBM 8300 Leiter Quality Printer. . ... , .. .. . .. $1799.00 
CBM 8023P 132 Column Printer . ........ , .. $799 

SOFTWARE 
WordPro3 Plus 
WordPro4 Plus 
Commodore Tax Package 
V1sica tc . 
BPI General Ledger 
OZZ lnlormat1on System 
Dow Jones Portloho 
Pascal 
Legal Time Accounl1ng 
Word Crall 80 . . 
Create ·A·Base 
Power . 
Socket -2-Me 
Jinsam 
MAGIC . 

VIC20 

$229.00 
$329.00 
$399.00 

. . $149.00 
. . . $329.00 

$329.00 
$129.00 
$239.00 
$449.00 

. .. ' .. ' . $289.00 

....... $249.00 
$89.00 
$20.00 

$Call 
$Call 

$259 
Vic-TV Modual ........... . .. . . .. . .. . .. .. . $19.00 
Vic Casselte . . ..... $69.00 
Vic 6 Pack Program . . . . , .. , .. , . . , .. , , . $44.00 
VIC1530 Commodore Datassette . , . , , .. , . , . $69.00 
VIC"1540 Disk Drive . .. , . $499.00 
VIC1515 VIC Graphic Prin1er $399.00 
VIC1210 3K Memory Expander . . . $32.00 
VIC 1110 BK Memory Expander ,. . . . . .. $53.00 
VIC1011 RS232C Terminal Interface . $43.00 
VIC1112 VIC IEEE-488 Interface . . $86.00 
VIC1211 VIC 20 Super Expander $53.00 
VIC1212 Programmers Aid Cartridge . . , $45.00 
VIC1213VICMON Machine Language Monitor . $45.00 
VIC1901 VIC AVENGERS .. . . . ... ..... , . . . , .. $23.00 
VIC1904 SUPERSLOT .. , .. , ....... , ... , . . , .. $23.00 
VIC1906 SUPER ALIEN ... , ... ,... . . $19.00 
VIC1907 SUPER LANDER , . .. . , ...... , ... , $23.00 
VIC1908 DRAW POKER . . , . . , ... . .. , , . $23.00 
VIC1909 MIDNIGHT DRIVE ,, .. .... , ... , .. , $23.00 
VT106A Recreation Pack A . , .. , , . . . . $44.00 
VT107 A Home Calculation Pack A . ....... , . .. $44.00 
VT164 Programmable Characler/Gramegraphics . . $12.00 
VT232 VICTerm I Terminal Emulator . . , .. ... . .. . $9.00 

HEWLETT 
PACKARD 

HP•85 $2595 
NEW ! HP•125 . . .. . . . . . . . . . .. . . . . $3295.00 
HP•83 ........... . ... $1795.00 
H P•85 16K Memory Module . . . . . . . . . . . . . .. , $249.00 
5'1• .. Dual Master Disc Drive . .. ..... . .. .. .. . $2129.00 
Graphics Plaiter (7225Bl . ............ . $2079.00 
Call for HP Software Prices & Information. 
Call for Calculator prices . 

PHC 004 Tl·99/4 Home Computer , ..... $399.00 
PHP 1600 Telephone Coupler. . . $169.00 
PHP 1700 RS·232 Accessories Interface ...... $169.00 
PHP 1800 Disk Drive Controller .......... ,, . . $239.00 
PHP 1850 Disk Memory Drive .. ........ $389.00 
PH P 2200 Memory Expansion (32K RAM) . . . $239.00 
PHA 2100 R.F. ModJlalor . . . $43.00 
PHP 1100 Wired Remote Conlrollers(Pair) . $31 .00 
PHM 3006 Home Financial l'lec1 s1ons . $26.00 
PHM 3013 Personal Record Ke eping.. . $43.00 
PHO 5001 Mailing List . . . $60.00 
PH D 5021 Checkbook Manager .. . . , .. , .. , .. , $ 18.00 
PH M 3008 Video Chess . . . . . . . . . . . . . . . . $60.00 
PHM 3010 Physical Fitness .... . , .. , . .. , .. , .. $26.00 
PHM 3009 Football . .... . .. , .-. . . . . . . .. . $26.00 
PHM 3018 Video Games I .. $26.00 
PHM 3024 Indoor Soccer . . . . $26.00 
PHM 3025 Mind Challengers . . , •. . .. $22.00 
PHM 3031 The Altack .... . $35.00 
PHM 3032 Blaslo . . $22.00 
PHM 3033 Black jack and Poker . . ... , $22.00 
PHM 3034 Hustle . .. , ...... , . .. . . . • . $22.00 
P.HM.3036 Zero Zap . , ... , , , $18.00 
PHM 3037 Hangman . . $18.00 
PHM 3038 Connect Four . . . . . . . . . . . . . . . . . . $18.0Q 
PHM 3039 Yahtzee .. .. ... , .. . .. .. ..... . $22.00 
PHM 3017 Terminal Emu lator I . . . , . . , .. , $39.00 
PHM 3026 Ex•ended Basic , .. , ..... , . . . $88.00 
PHM 3035 T ermino! Emulator 11 ._ $45.00 

Call for the best prices on 

PRINTERS 
by Epson, Dlablo, TEC and Tally. 

DISKS 
by Atari and M·axell. 

NO RISK• NO DEPOSIT ON PHONE, C.0.D. OR CREDIT CARD ORDERS. 

east 
800-233-8950 

computer mail order west 
800-648-3351 

501 East Third Street 
Williamsport, PA 17701 
(717) 327-9575 

Circle 92 on inquiry card. 

OVER 40 YEARS EXPERIENCE lN SOPHISITICATED ELECTRONICS 

HOW TO ORDER: 
Phone orders Invited or send check or money order and receive 
free shipping In the continental United States. PA residents add 
6% sales tax. Add 3% for VISA or MC. Equipment subject to price 
change and avallablllty without notice. 

P.O. Box 8889 
State Line, Nevada 89449 
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(la) (lb) 

Photo 1: Video display of sample sounds as captured by the audio-analysis routine. Photos la and 1 b show the difference between 
aspirated and unaspirated enunciations of the word "Tom ." 

(2a) (2b) 

(2c) (2d) 

~ ~'ii .. , ~ J:\.f~ A f\.u ,.. ¥'"'. , ·.,.-~ ; .. r 'r ~ 
I I I,.: I . I J . . . . .. ' 
:: ; .,, ~ ; ~ ': 
i • • : I 

tJ• ·. ! ; ? 
s : II • • 

•' ' I 

~ " 

/-!' ·' 1.,, . ' .. : : . . 

Photo 2: Progressive expansion of the word "boot." Note that the calibration dots at the top of the display provide a reference for 
the extent of the expansion. 
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SAVE/ on Software for APPLE If' 
SUPER SPECIAL - 500/o OFF 

ON THE FOLLOWING APPLE PROGRAMS 
APEX-The assembly language operat
ing system for the Apple II-Total control 
of your Apple-fast program loading and 
execution-Fexibility-Efficiency. 
Now only ...... . ....... . ...... $50.00 

XPLO-A Block Structured-Pascal type 
high level language operating under 
APEX 
Now only ... . ................. $40.00 

HANDY DISK-Utility programs and de
vice handlers for the APEX operating 
system-A powerful alternative to Apple 
DOS. 
Now Only ..................... $20.00 

THE EXTENDER-Extends Applesoft'" 
by adding these functions : 
• Print using • Auto Line Numbering 
• Decimal/Hex Conversion • High 
Resolution Screen Color I ndica ti on 
• Single Color Screen Fill and more ... 
Now Only ..................... $25.00 

MORE APPLE SPECIALS 

PASCAL GENERAL LEDGER-Menu 
driven general ledger program based on 
the Osborne System. Customized utility 
for a true turn -key general ledger system. 

$149.00 

PROM BLASTER-Programs all 1 K to 
4K PROMS of 2 5XX & 27XX single or 
multi-voltage types-With all personality 
modules and read/write software. 

$149.00 

• M akes pr edic tion s for a ll 14 NFL gam es each week. $ 2 9 95 
• Program's . data base is u pdated weekly from your local newspaper's game statistics. 
• Keeps complete record of a ll f inal scores and standings. 
• Re-useable year after year. 
• Very sophist icated program, yet easy to ope rate. 

FOR YOUR A PPLE II 
* NOTE: Start saving your game results at the time of your order, AP PARAT wi ll provide the data base for the previous 
weeks games on the disk. 

MISCELLANEOUS SUPPLIES 
DISKETTES 

Double density, soft sectored, replacement guaranteed, Spindle/Hub 
protected. (SY•' only) 
Verbatim Da talife 5'/i' 40 track . .. . ... .............. .. ........ . $24.95 

PAPER 
8\li'x11 .. blank white, tractor feed paper, full box .. . .... $24.95 
8'/i'x 11" blank while, tractor feed paper, half box . $14.95 
14Y2"x11" green bar, tractor feed paper, full box .. ............ . $34.95 
3'/i'x 1 5/16" tractor feed mailing labels . . . . . . . . . . . ... $19.95 

OTHER 
SY•" p lastic library case.. ..... . . . . $ 1.95 
5'1•" Flip·sort... .. . . . . . . . . . . . . . . . . .... .... $21.95 
16K memory kits... . . . . . . . . . . . • . . . . . • • • . . . . . • . . . . . . . • • . . . . . .. $19.95 

1. Castle Wellenstein (Muse) .. . . . . . . . . . . . . . . $24.95 
2. Gorgon (Sirius).... ... . .................. ... ... . .. . 33.95 
3. Raster Blaster (Budgeco) . . .... . . . .. . . . . .. . . . .. . .. .. 24.95 
4. Snogg le (Broderbu nd) .......... .. ... ... .... . .... . .. 20.95 
5. Robotwar (Muse) ........ ... .. . ... . . . . . . . .. . . . . . . .. 33.95 
6. Alien Typhoon (Brod.) ...... . . ... ..... . . . . .. .. . . . . .. 24.95 
7. Space Eggs (Sirius)...... .... .. . . . .... .. . .. 24.95 
8. ABM (Muse) ......... . . . .... . .. . .. ......... . . .. .. ... 20.95 
9. Ultima (Ca . Pacific) . . . . . ..... .. ... .. ....... . 33.95 

10. Pool 1.5 (IDS) ... ..... . . . . . .... . ... ..... . 29.95 
11. Voyage of the Valkyrie (AOS) .. .. ... . ... .. . .... . . . .. 33.95 
12. Zork (Personal Software) .......... .. . . ... . .. . .. . ... 33.95 
13. Shuffleboard (IDS) . ... .. ........ ..... .. . ... . . . . . ... 24.95 
14. O lympic Decathlon (Microsoft) . . . . . . . . . . . . . . . . .. . . 24.95 
15. App le Panic (Brod.) . ... . . .. .......... . . ... .......... 24.95 

Circle 30 on inquiry card. 
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EPISODE™ 
THE 

VERSATILE 
COMPUTER 

EPISODE is a CPtM®comput
er with 1.6 M byte of disk 
storage on dual 51/4 flop
pies. Its compact design 
provides a wide range of 
standalone or network appli
cations including data base 
sharing. 
EPISODE gives you total 
flexibility. You can add your 
own CRT and Printer, what
ever brand and price range 
you choose. All the logic in
cluding the 64K RAM mem
ory is contained on a single 
6" x 8" circuit board ensur
ing maximum reliability. 

• Supervyz is a trademark of Epic Computer 
Corporation. CPIM is a trademark of Digital 
Research. 

EPISODE includes a unique 
software system called 
SUPERVYZ™ - a menu 
based software control sys
tem that allows the user to 
integrate application pro
grams. 

Dealer inquiries invited, 
foreign and domestic. 

Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 

XENIX1~BASED WORK STATION 
Here Is the complete, no-compromise UNIX ~based package that 
gives you full UNIX power at truly minimal cost. Your Investment Is 
protected against obsolescence because we use Industry standard 
components. Unlike other UNIX or "UNIX-act-alike" systems, this Is 
a true, complete UNIX Version 7 running on a PDP-11. This Is exactly 
as It was meant to be In the original design and conforms to Bell 
Laboratories UNIX Version 7 documentation. 

MSD Corporation Is making a special offer on our 
XENIX·based 23/256 Work Station: 

• LSl-11123 based processor with floating point, 256Kb random 
access memory, 4 port serial interface, 5 quad slots for expansion. 
• Dual floppy subsystem, single sided (double sided may be 
specified at additional cost), bootstrap loader, formatting and 
diagnostic software . • 20.8 Mb Winchester disk with integrated 
cartridge tape backup. • One (1) VT-100 terminal with advanced 
video option. 
• One (1) LA38-HA tractor feed printer with keyboard, numeric 
keypad and stand. • One (1) Auto-Answer, Auto-Dial 300 Baud 
Modem. • Cables for the above. • XENIX Operating System, a 
true UNIX Version 7, configured for 4 users. • Complete manual 
set and 1 year telephone support. 

This system is expandable up to 8 users and 83.2 
Mb of disk storage. Multiple work stations, termi
nals, other UNIX systems, or non-UNIX systems 
can be networked together with no additional soft· 
ware. 
Prtce: S23,251. Tenns: 25% Down with purchase order, balance 
75% upon delivery. 

MSD Corporation 
2449 Camelot Court, SE 
Grand Rapids, Ml 49506 
(616) 942-5060 

MANAGEMENT SYSTEMS DEVELOPMENT 
UNIX and XENIX are trademarks of Bell Laboratories and Microsoft respectively. 
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Technical Forum ----------

Photo 3: Progressive expansion of the note middle C as played 
on a recorder. 

Circle 361 on Inquiry card. _. 





Memory Expansion 
for the ZX-80 

On first glance, the Sinclair ZX-80 
seems to be an ideal personal com
puter. It is small (very), cheap ($199), 
and has video output, cassette stor
age, plus a high-level language 
(BASIC). Sinclair is just now offering 
an expansion of the minuscule 1 K 
bytes of on-board RAM (program
mable memory) to 16 K bytes, for 
less than $100, and also offers an 
8 K-byte floating-point BASIC for 
$40. The machine appears ideal for 
running some interesting programs. 

Though the availability of the 
16 K-byte RAM is a recent develop
ment, my desire to expand the 
ZX-80's capabilities took root many 
months ago and caused me to take ac
tion myself. Being impatient, I decid
ed to design my own 16 K-byte ex
pansion using static, not dynamic, 
memory devices. (After I completed 
this expansion project, Sinclair's 8 K 
Extended BASIC became available. I 
am now using it with my 16 K-byte 
ZX-80.) 

Selecting Memory 
I used a commercially available 
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Hilton K. Emde 
9357 Gap Rd. 

Waynesboro, PA 17268 

RAM board for two reasons: first, it 
is faster, as well as neat and clean, 
and second, the cost is about the same 
as a home-fabricated one. Only a few 
criteria need to be met for adapt
ability to the ZX-80. Operation at 

Thanks to the Sinclair 
software, the extra 
memory is easy to 

check. 

4 MHz is essential since the Sinclair 
clocks at 3.25 MHz, and it must be 
addressable in a contiguous 16 K
byte block starting at location hexa
decimal 4000. Incidentally, trying to 
increase RAM size by more than 16 K 
is useless because the BASIC software 
will not access it. The exact reason for 
this will be shown in the section on 
checkout of added memory. 

I chose the MEM-16151K board 
from Jade Computer Products (4901 

W. Rosecrans, Hawthorne, CA 
90250). It comes in kit form for 
$169.95 and includes 16 K bytes of 
programmable memory in 2114-type 
static RAM ICs (integrated circuits). 
The board can contain up to 32 K 
bytes of RAM, which must be install
ed at either 0-32767 or 32768-65535, 
using a jumper to select the desired 
32 K-byte block. To suit the require
ments of the ZX-80, I installed the 
16 K of RAM from 16384 to 32767. 

Interfacing 
Interface circuitry is required to 

make the board work with the ZX-80. 
As shown in figure 1, the Sinclair's 
edge-connector definitions look like 
plain old garden-variety Z80 CPU 
(central processing unit) signals, and 
the.y are ... up to a point. The CPU 
in this small machine performs a lot 
of functions other than just number 
crunching; when not actually com
puting, it is making video, supplying 
TV sync, and reading the keyboard, 
to name a few. Consequently, the 
data bus (DO' -D7') is split internally 



\Ou know how an ajrplane simplifies 
~ business travel. Find out how 
·1.1eech simplifies owning an airplane. 

A company airplane simpli
fies business travel, many ways. 

By freeing you from airline 
schedules that don't match your 
schedules. 

By providing direct flights to 
everywhere the airlines go, plus lit
erally thousands of places they don't. 

By allowing your scarcest 
resource, qualified management, to 
be there, when and where they're 
needed. 

You may know dozens of other 
ways. But you may not know how 
Beech simplifies airplane 
ownership and operation. 

It starts with the r 
comprehensive informa
tion in your free Manage
ment Guide to Business 
Aviation that helps 
you decide whether a 
Beechcraft can, indeed, 
be a profitable 
investment. 

It extends throughout the 
network of Beechcraf t Aviation 

The Beechcraft Su}Jer King Air gives 
first class accommodations for 8-15 passengers 
at near jet s/Jeeds for over 2000 miles. 

The Pressurized Beechcraft Duke carries six in cabin class comfort and quiet at over 280 mph. 

Centers, where aviation profes
sionals can help in every aspect 
of airplane purchase and operation. 

And once you have purchased 
a Beechcraft, this same 
organization can teach 
you to fly or find you a 

i
. iiiiiiiiii qualified pilot. They can 

manage your mainte
nance. They've even 
gone so far as to operate 
a customer's airplane for 
him. Flying it, schedul
ing it, maintaining it, 
because that's what the 
customer wanted. 

And finally, simple, reliable 
operation and fuel-efficiency comes 
standard with every Beechcraft busi
ness airplane. In its uncompromis-
ing quality, you find the reason why 

Beechcraft owners experience mini
mum maintenance, low depreciation 
and a ready resale market. 

If you would like to find out 
more, simply let us know. 

~-------------------------, 
Send for your free 1981 kit. 

Write us on your 
company letterhead, 
and we'll send you 
everything you need 
to make an initial 
decision on the profitable use of a 
Beechcraft in your company. Write to: 
Beech Aircraft Corporation, 
Dept.M ND, Wichita, Kansas 67201. 
If you'd rather call, call collect and ask 
for Del Chitwood, 316-681-8219. svi 

L-------------------------~ 
f) Member General Aviation Manufacturers Association 





If any of the numbers in the 
table look familiar, MICRO-TAX 
is for you. 

* * * * MICRO.:rAX SYSTEM DIRECTORY * * * * 
1981 FEDERAL INCOME TAX 

Because M ICRO.:Y-AX is THE FOLLOWING FUNCTIONS ARE AVAILABLE 

the professional CP/M tax 
system that really makes 
dollars and sense. 

1 CREATE NEW FILES FOR CLIENT 11 INITIALIZE AN EWCLIENT DISK 
2 SELECT SCHEDULES ANO FORMS 12 LIST CLIENTS ON FILE 

3 DISPLAY ACCOUNT STATUS 13 ACTIVATE ANOTHER CLIENT 
4 PRINT QUESTIONNAIRE 14 COPY CLIENT FILES 

FULL PROFESSIONAL 
FEATURES FOR AS LITTLE 

AS $250. 

5 ENTER DATA 15 DELETE CLIENT FILES 
6 COMPUTE TAX 16 EXIT TO STATE TAX TABLE 

7 DISPLAY TRIAL RETURN 17 EXIT TO PARTNERSHIP TAX SYSTEM 

8 PAINT RETURN 18 LOAD SALES TAX TABLE 

9 DEPRECIATION MODULE 19 UPDATE SYSTEM FILE 

Whether you're a tax 
professional doing thou-

10 BATCH COMPUTE1PAINT 20 SET SYSTEM SPECIFICATIONS 

sands of forms a month or 
an individual filling in one 
excruciating return a year, you'll 
love M ICRO.:Y-AX. 

M ICRO.:Y-Ax computes and 
prints all the schedules and forms 
in the table. It's menu-driven, so 
you choose the number of what 
you want done, then respond to 
your computer's prompts. 

MJCRO.:Y-AX prints question
naires tor any or all of the forms 
you select. Checks out alterna
tives for income averaging, mini
mum tax and maximum tax on 
earned income several different 
ways, then lets you know where 
your greatest savings are. Besides 
just preparing your returns, it's 
terrific for your tax planning. 

And MICRO-TAX even 
generates I RS-approved forms. 
DEPRECIATION, ACRS, BATCH 

COMPUTING/PRINTING. 
For more complex returns, 

MICRO-TAX has all the sophisti
cated features you need. 

The Partnership and Profes
sional versions can maintain a 
depreciable asset master file 
and compute depreciation by 
individual items and groups. 

Both versions handle the 
Accelerated Cost Recovery 

~PawlukCorp. 1981 

EJ EXIT FROM SYSTEM 

PLEASE ENTER FUNCTION NUMBER 

System. Both operate in the 
batch mode, so you can enter 
data all day then compute and 
print at night. 

And both versions, besides 
generating I RS-approved forms, 
can also print on standard I RS 
forms or on blank sheets for use 
with overlays. 

M ICRO.:Y-AX is the professional 
tax planning and preparation sys
tem you've been waiting for. 

MICRO-TAX IS BRTER 
THAN EVER. 

This year MICRO-TAX is half 
the size and four times as fast as 
it was last year. It runs on any 
56k CP/M micro, including the 
Apple, with at least 204k of disk 
storage (one or more drives, 
110k/drive minimum). 

It includes all the new 1981 
regulations, but if there are any 
changes, just call CompuServe 
and they're yours, instantly. 

And if you have any ques
tions at all, you'll get your 
answers fast because we give 
you two technical hot lines: ours 
and a direct line to MICRO-TAX. 

Now what could be finer 
than that? 

OUR MONEY-BACK 
GUARANTEE. 

If MICRO-TAX doesn't do 
just what you want it to do, 
return it in 30 days and we'll 
give you your money back. 

But chances are you'll 
keep it because for the first 
time, your taxes can be as 
easy as 5, 6, 8 (see the display). 

To get Uncle Sam's num
ber, just use one of ours to 
order MICRO-TAX today: 
800-854-2003 X823. 

(CA: 800-522-1500 X823.) 
The Discount Software 

Group, 6520 Selma Avenue, Los 
Angeles, CA 90028. For addi
tional information, call Mark at 
(213) 837-5141. 

UNCLE'S NUMBERS: MICRO-TAX'S NUMBERS: 
PRO-

SCHEDULES& INDI- FESSIONAL PARTNER-
FORMS VI DUAL- INDIVIDUAL SHIP 

1040. 1040A . 
1065 . 
A.B,C.D,E.ES.G,R.RP . 
F. SE . . . 
K. K-1 . 
2106 . . 
2119 . . 
2210 . 
2440 . . 
2441 . . 
3468 . 
3903 . . 
4137 . . 
4562 .. . 
4625 . . 
4684 . . . 
4726 . 
4797 
4952 
4972 
5695 . 
6251 
6252 
6765 
Accelerated Cost 
Recovery System . 

Batch preparation 
and printing . . 

Print: 
IRS-approved forms . . 
On IRS forms . . 
On blank sheets 
for overlays . 

$250 $1000 $750 

""Printed, not computed. Both: $1500 

Integrated State Income Tax programs from 
$250 to $750. 

[ill~~[IB[ill[ill ~1J 
SOFTWARE 

Circle 127 on inquiry card. 



and isolated from the CPU by 1-
kilohm resistors. 

Any additions to this data bus must 
not load it except when actually per
forming a memory read or write. 
Loading effects are very critical. Since 
several other signals appear to be 
reaching their maximum fan-out, 1 
decided to build the interface on a 
separate card and buffer all of the sig
nals to provide for reliable operation 
as well as future expansion capability 
without complications. 

The interface circuits are shown in 
figure 2. Six 74LS367s make up buf
fers for all address and signal lines as · 
well as a bidirectional data bus. 
Strictly speaking, the address buffers 
are probably not necessary since the 
memory card buffers them again (ex
cept, curiously, AlO, All and A12), 
but I decided to do it anyway just to 
be safe. The other gate chips control 
the direction of the data bus and gen
erate pseudo S-100 signals for the 
Jade board. PSYNC is generated at 
memory request time (MREQ) except 

5v ouT c["P or 

9V IN9__P RAM C S 

SLOT SLOT 

GNO 

GNO 

CLOCK 

AO 

Al 

A2 

A3 

Al5 

Al4 

Al3 

Al2 

All 

AlO 

A9 

AB 

A7 

A6 

A5 

A4 

NO CONNECTION 

00 

01 

02 

06 

05 

03 

04 

INT 

NMI 

RACT 

MREO 

IORO 

ITTi 

WR 

BUSAK 

WAIT 

BUSRO 

RESET 

Mi 

REF SH 

Figure 1: Signal pinouts on the ZX-80 
edge connector as seen from the rear. 
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ZXBO ~ S-100 
Aoc:::>~~~12~~>1_1 _______________ ____ __,UI> Ao 

>-1_3 ___________ --< BO Al 
Al 

A2 
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A4 

AS ">'-
13=----+-----------<29 AS 

A6 A6 

A7 A7 

AB A8 

A9 A9 

AlO 
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Al2 

Al3c:::>~-----------'-14~~>1~3'--------------i~Al3 
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Al4c:::>--~~2~~>-3----------..... ~----------<[!!)>Al4 
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oo c:::>--~j~2~~~3'-----------------------..,~ooo 
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01~5 ~001 
-....__r· lJ2:::: 5<84 <El Oil 
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07 

~002 
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4 

10 

ALL IC s IN THIS FIGURE 
(IC! T HROUGH IC6 l ARE 
T YPE 74LS367 

Figure 2: Schematic diagram of the ZX-80/ S-100 interface. (Figure 2 continued on page 
222 .) 



AIM 65. lhe professional's 
microcomputer. 

Printer, display, full keyboard. Only $465.00. 

For professional learning, 
designing and work, 
Rockwell's AIM 65 
microcomputer gives you an 
easy, inexpensive head start. 

• 20-column printer and 
display 

• Dual cassette, TTY and 
general purpose I/Os 

•R6502NMOS 
microprocessor 

• System expansion bus 
•Read/write RAM memory 
• Prom/ROM expansion 

sockets 
• Self-prompt interactive 

monitor firmware 
•Terminal-style keyboard 
•Options include: 

-Prom Programmer 
module 

-RM 65 standard modules 
and card cages 

For more on AIM 65 and 
how you can develop 
programs in assembly 
language, BASIC, PL/65 or 
FORTH, write Rockwell 
International, Electronic 
Devices Division RC55, P.O. 
Box 3669, Anaheim, CA 
92803. For location of nearest 
distributor or dealer call 
800-854-8099 (in California 
800-422-4230). 

Rockwell International 
... where science gets down to business 

Circle 323 on inquiry card. 
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"WER 
FOR YOUR APPLE 

---- • • -:lTAND lT+ -~ ~~= =.11 · .ll 
==LANGUAGE SYSTEMS 

APPLESOFT: 30.3 MIN. 
MICROSPEED lC: 3.9 MIN. 

MICROSPEED lC+: 2.4 MIN. 

REQUIRES APPLE, SINGLE DISK 
IJ SPEED ][ USES 2mHz PROCESSOR 

1J SPEED][+ USES 4mHz PROCESSOR 

SEE YOUR DEALER OR CONT ACT: r------------, 
I IJLNl!lktllB1am I 
I 

8910 Brook ridge D .. Suile 607, Upper Marlboro. Md. 20870 I 
(3 0 1) 627-6650 

j I'm Interested: Please Send j 

I o µ SPEEO ][ '495. 0 160 page Manual 135. I 
0 µSPEED ][ + 1645. 0 Detailed Information 

I Name I 
I Address j 

I 
City I 
State Zip ____ _ _ L ___________ _.1 
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Figure 2 continued: 

zxso 

GND 

TI L 220 
POWER LED 

IC7 
74LS04 

READ 

+5V 
FROM 
zxso 

I' 470!1 

_L 
RESET~ 

+SV 

+SV <J-----1 
TO ZXSO 

I 
I 
I 

IC7 I 

IC9 
74LSOO 

I 74LS04 I 
I 11~~1~0-~1 __ __., 
I V" I L ___ __J 

iiCio-1 T! L 220 
I CD4050 I HALT LED 

S-100 

SMEMR 

MWRITE 

PDBIN 

I 1 -' 41on 
~--------------'---=.i 

NOTE : 

RFSHB 

+5V 
SUPPLY 

A 0.lµ F BYPASS CAPACITOR 
SHOULD BE INSTALLED 
BETWEEN Vee AND GROUND 
ON EACH IC. 

Number 

IC1 
IC2 
IC3 
IC4 
IC5 
IC6 
IC7 
IC8 
IC9 
IC10 

I 
I 
I 
I 

Type 

74LS367 
74LS367 
74LS367 
74LS367 
74LS367 
74LS367 
74LS04 
74LS02 
74LSOO 
CD4050 

+av 
SUPPLY 

+5 v 

16 
16 
1.6 
16 
16 
16 
14 
14 
14 
1 

+av 

GND 

GND 

8 
8 
8 
8 
8 
8 
7 
7 
7 
8 
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Meta Card will turn your Apple I I 
personal computer into tomorrow's 
high performance machine. It triples 
the memory of your Apple, and at 
the same rime, grearly increases the 
processing speed with an Intel 8088 
16-bit microprocessor. The future for 
your Apple is built into MetaCard. 

Enough Memory to get the Job Done 
MetaCard has up to 128K bytes of 
onboard memory with parity. Adding 

K·BYTES 

lnrd 8o8X 

Add-on Memory 

MetaCard to your Apple's existing 
64K bytes of memory gives you three 
times rhe capacity, and opens the 

door to applications never before 
possible on your system. 

Faster Processing Speeds 
Speed is just as important as memory. 
MetaCard is designed to handle all 
computing tasks at greatly increased 
speeds. The Intel 8088 operates at the 
full 5Mhz, nmning most applications 
at least 4 times faster than the Apple's 
1Mhz 6502. And MetaCard gives you 
multiprocessing capabilities, allowing 
both the 8088 and 6502 to nm simul
taneously at foll speed. Increased 
processing speeds, interprocessor 
interrnpts and a real-time clock 
enable your Apple to perform like the 
machine you want. 

Compatibility and Reliability 
Compatibility has been designed into 
MetaCard. Metamorphic's processor 
card runs CP/M-86, which is included 
with the card at no extra cost. And 
Metamorphic offers UCSD Pascal 
4.0 and the operating system for the 
I B M Personal Computer as 
options. Full parity checking, 

power-up diagnostics and a 48 hour 
burn-in will insure the reliable 

performance of your 
Meta Card. 

Find Out More 
Not everyone needs 
greater memory and 
speed. If you're one 
of those who does, 
MetaCard is for 
you. At an 
introductory price 
of $980 for the 64K 
configuration, it's 

not the least expensive addition you 
can make to your system, but high 
performance products never arc. Call 
us today and find out what 
Metamorphic Systems has in mind 
for your Apple's future. Dealer 
inquiries welcome. Metamorphic 
Systems, Inc., P.O. Box 1541, Boulder, 
Colorado 80306, (303) 499-6502. 
lntcl8o88 is J. product oflntcl Corponuo n_ 

~~f.~~~16i~ J./~!;::~:d1~:~;:'n~k o~ A Jfgl~~~~~~~ lC:rp. 
IBM PcrmnJ.I Computer is J reg stcrcd trJ.dcmJ.rk of IBM. 
U.C.S.D. PJ.'oCJ.I is J. rcgi~tcrcd rr.:ide m.uk o f th e Univcnity of C:ilifontia. 

METAMORPHIC 
SYSTEMS, INC. 



TAS•BD 
MICROCOMPUTERS 
In tact, no matter what price 
you see advertised by Micro 
Management, Perry Oil, Pan 
American, or any authorized 
Radio Shack dealer tor TRS-
80 Computers with pure fac
tory installed memory and 
full warranty, we'll beat it! 

ATARI®·!~--~\ 
MICROCOMPUTERS _ · • - I 

We have consistently ottered 
the complete TRS-80, ATARI, 
EPSON, APPLE, and MAXELL 
lines at the best prices in the 
U.S.A. And we otter the best 
delivery from the largest 
inventory in the Northeast. 
If you're looking tor the best 
prices in the U.S.A. , check 
the others but call Computer 
Discount of America. 
TRS·80 and Radio Shack are trademarks of Tana Co 
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during refresh (RFSH), since the 
ZX-80 uses the refresh cycle in its 
video-generating mode. All other 
S-100 signals are dependent on 
PSYNC. SMEMR will occur during a 
memory request when A14 is active, 
an access in· the range hexadecimal 
4000 to 7FFF where the ZX-80 expects 
to find programmable memory. 
MWRITE and PDBIN are keyed by 
WR and RD, respectively, plus 
SMEMR. Refer to the timing diagram 
in figure 3 for the relationship of these 
signals. 

Data-bus direction is controlled by 
PDBIN. The bus is normally in the 
outward direction (away from the 
CPU) except during a legitimate read 
operation, when it is switched in
ward. This is necessary due to the 
short duration of the ZX-80's WR 
signal (slightly longer than one clock 
cycle) . Since data on the 2114 RAM 
chips must be stable before write
enable goes low, and since the write 
pulse is shortened even more by the 

memory board's logic, this technique 
insures proper operation. 

Now to AlS. As seen in the sche
matic in figure 2, Jl permanently en
ables the read/write gate. I had in
tended to use AlS here to inhibit 
switching the data bus inward when 
past the legal limit of hexadecimal 
7FFF. However, the ZX-80 uses AlS 
for certain video-generation tasks, so 
there are times when A14 and AlS are 
high at the same time. Consequently, 
the interface would not work with 
AlS hooked up. I included this fea
ture as an option in case it is needed 
for some future modification. 

The presence of RFSH is a good 
sign that the CPU is functioning, and 
it makes a nice run indicator. HALT 
shows what is happening in the soft
ware; when the program is generating 
video, the HALT LED (light-emitting 
diode) will be lit. Tying RAM CS 
high disables · the on-board RAM. 
There is no decoding of RAM ad
dresses in the ZX-80, and any address 

f.-- 1NSTRUCT ION FETCH - -.+.>--MEMORY READ •I• MEMOR Y WRITE--./ 

Tl T2 T3 T4 Tl T2 T3 I Tl T2 T3 

~ rL n_ "\._ IL IL___ IL-~ ~ ~ 
II IL _J II I I I 

\ J 

PS YNC 11 J I ,- ~, r 
ll~--

- ---
-r~-=r- -~J _ l -y __ Al4 

SMEMR I L ]_} L 

RD n \ J 

L J_j 
PDBIN LJ I I \ 

MWRITE I ll_ 

LJ 1 I \ 

h 
I 

\ I 
I 

Figure 3: Timing diagram of ZX-80 signals. At 3.25 MHz, one t-state is 307 ns. 



Introducing the new HP-IIC. 
The whole is gi:eater 
than the sum of its parts. 

Leave it to Hewlett-Packard to assemble 
an ingenious combination off eatures 
and functions- in one calculator. 

Computer-like programming. 
The HP-11 C offers over 200 lines of 

program memory, insert/delete editing, 
subroutines, indirect addressing, flags
all these powerful programming tools, 
plus an extensive set of built-in 
scientific/engineering functions. 

Fits easily in your pocket. 
The HP-llCs rugged slim-line case fits 

easily in your pocket. And its horizontal 
design with LCD display makes it easy to 
read even in bright sunlight. 

Continuous memory. 
The HP-llC's Continuous Memory 

remembers your programs and data even 
when your calculator is turned off. The 
calculator is powered by standard, 
disposable long-life batteries, making it 
both portable and convenient to operate. 

Only from Hewlett-Packard. 
Sure, other calculators may offer you 

some of these features. But Hewlett
Packard gives you all of them in a 
beautiful slim line design. The new 
HP-11 C is built to the exacting standards 
of quality and reliability that you've 
come to expect from Hewlett-Packard. 

To see the HP-llC in action, visit your 
nearest Hewlett-Packard dealer. For the 
address of the dealer in your area, call 
toll free: 800-547-3400, Dept. 288D 
except Hawaii & Alaska. In Oregon, call 
758-1010. Or write Hewlett-Packard, 
Corvallis, OR 97330, Dept. 2880. 
Suggested retai l price, $135. excluding applicable state and local 
taxes-Continental U.S.A., Alaska, and Hawaii. 611/09 

F//ffl HEWLETT 
a!all PACKARD 

Circle 172 on inquiry card. 



within the range of hexadecimal 4000 
to 7FFF activates this on-board RAM. 
If not disabled, some not too in
teresting things would happen to a 
program that used more than 1 K. Ex
tending the reset pin to a momentary 
switch provides a little extra conve
nience, as none is present on the 
ZX-80. 

Power-Supply Considerations 
Providing power to the ZX-80 

through the edge connector makes it 
possible to get rid of the calculator
type wall transformer. The S-100 
memory and the ZX-80 both have C'n
board regulators, so a well-filtered 
8- to 9-V supply will do nicely for 
both. Altogether, the memory card, 
computer, and interface circuit draw 
about 2 A I used a 6.3-V, 4-A trans
former with a bridge rectifier and a 
12,000-µF filter. This combination 
works fine. Notice also that the 
power-on LED is fed from the ZX-80's 
regulator, providing a good telltale 
sign to proper operation of the entire 
system. 
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Photo 1: The complete ZX-80 system. 
The memory-expansion box dwarfs the 
ZX-80 unit, making it look rather like a 
keyboard terminal. 

Memory-Board Modifications 
To speed up propagation of signals 

through the Jade board's CMOS buf
fer circuitry, the following simple 

modifications should be made. 
Gently bend pins 9, 10, 11, 12, 14, 
and lS of IC E3 outward to clear the 
socket with the chip in place. Do 
likewise for IC ES pins 11 and 12. In
sert a piece of U-shaped, bare #28 
wire in the socket of E3 to short pins 
9-10, 11-12, and 14-lS, and pins 11-12 
of ES. Reinsert the chips in their 
sockets and the job is done. The 
board remains unaltered and resale
able in case you should decide to 
move up from the ZX-80. 

Construction 
Actual construction of the expan

sion is not too difficult as long as a 
few simple rules are followed. Most 
important, keep the leads as short 
as possible. I used two 2S-conductor 
ribbon cables and was able to keep 
the distance to the interface less than 
four inches. The leads between the in
terface and the S-100 board should 
also be short. As seen in photo 1, I 
used an old Augat wire-wrap board 
for the interface and mounted the 
memory card directly above it with 

THE CAT'S-EYE VIEW 
Get a lion's share of graphic capabilities 

at a price that will make you purr. 
CAT digital graphic systems interface with S-100, PDP-11 , LSl-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 
can deliver: 

• Flash digitizer to grab your image from camera, broadcast or recording in as 
little as 1/60 of a second. 

• Highest possible resolution-up to 484x512x8, 242x512x16 or 242x256x24. 

• Dynamic color mapping to produce animation and other effects. 

• Maximum color palette of 16.7 million hues, with dis
plays of 65,536 simultaneous colors or 256 levels of gray. 

• Light-pen input and other useful options. 

• Flexibility to fit your computer imaging needs within the 
CAT-100 through CAT-800 and CBX series. Call us for a 
CAT that suits your application ... and your budget. 

I DICilTAL CiRAPHI[ SYSTEMS. INC. 
935 Industrial Avenue, Palo Alto, CA 94303 
Call (415) 856-2500 

Circle 122 on inquiry card. 



MOST COMPETITIVE PRICES ANYWHERE! 
SAVE ON ALL YOUR COMPUTER NEEDS WITH 

MID-AMERICA MICRO MART, INC. 

Z·89ZENITH DATASYSTEM 
This stand alone micro computer 
simplifies operation and installation. 
With the wide range of CP/M TM 
Software available this is the ideal 
small business computer. 
Z-80 CPU/2 Serial Ports - Built-in 
12" Terminal. 
Z-89 48K RAM/one 5" 1 OOK Drive 

$2,140.00 
Z-90 64K RAM/one 5" 200K Drive 

$Call$ 

OUME 
SPRINT "9" SERIES· Serial RS232 
9/45 ltd. 45 CPS · Word processing 
letter quality $1 ,995.00 
Full Panel Option 
Memory Option 
Bi-Directional Tractor 

NEC 
55/7710·1 R/O 55 CPS Serial 
55/7730·1 R/O 55 CPS Parallel 
55/7720·1 KSR 55 CPS Serial 

$150.00 
$150.00 
$190.00 

$2,193.00 
$2.195.00 
$2,449.00 

ANADEX 
High Resolution 
DP9000 
DP9501 

200 CPS 
$1,225.00 
$1 ,299.00 

OKI DATA 
MICROLINE SERIES 
80 Friction & Pin Feed 
82A 
83A 

$Call 
$Call 
$Call 

e ORDER TOLL FREE 
(800) 323-5338 

• All Merchandising Includes 
Full Factory Warranty 

In Illinois Call Collect 
(312) 498-5099 

• Dealer Inquiries Invited 

• Your Order Processed 
Immediately 

OUME SPRINT 9/35 
The OUME Sprint "9" Series Printer has broken 
the price performance barrier. 
Letter quality· KSR 35 CPS· Serial RS232 · 
Daisywheel. 

VDT· 100 
The brilliant CRT $1,095.00 
* Can be programmed from the key· 

board to emulate many terminals 
* Real time clock 
* Detached keyboard 
* Emulates the ADM·31, VT·52, TS·1 
* VT 100 optional 

AMPEX 
With detachable keyboard. 
* Full featured video terminal 
* Display 24 lines/25th status line 
* 2 pages display memory 
* Green screen 
Dialog 80 
Dialog 30 

ADDS * Detached keyboard 

$949.00 
$849.00 

* Programmable function keys 
* 2 postion tilt screen 

Viewpoint ZENITH $569.00 

z.19 
TELEVIDEO 

$749.00 

910 $569.00 
912 c $659.00 
920 c $729.00 
950 Green Screen $949.00 

TELEVIDEO SYSTEM I 
The System I is the state-of-the-art, 
single user system designed for 
reliable performance. Pro· 
grammable in BASIC, COBOL, P/L 
and you will be able to transport 
your software to larger systems. 
One Televideo 910 CRT Dual 5-114" 
Floppy Drives 1 MG on Floppy -
includes CP/M 2.2 and more!!! 

A Tl Cut Sheet Feeder lits 
most printers. Feeds 8·1/2" 
x 11" paper, single sheets 

OUME Datatrack 8" drives· 
Double Sided/Double 
Density 
2 lor 

Datatrak 5·1/4" 
21or 

U.S. ROBOTICS Phone link 
accoustic MODEM - 300 
Baud, OrigJAns. Sell·test 
RS232 · Hall/Full Duplex 

Universal Printer Stand 

16K Memory Boards, 
last or slow 
21or 

A thana Diskettes Single 
Sided/Single Density· 
Box ol 10 

$2,995.00 

$1 , 195.00 

$549.00 
$1,049.00 

$325.00 
$599.00 

$179.00 

$99.00 

$149.00 
$250.00 

$39.00 

TO ORDER: CALL TOLL FREE (800) 323-5338 - In Illinois Call Collect (312) 498-5099. Master Charge and Visa accepted. 
Prices do not include shipping. For fast delivery send certified check, money order, or bank wire transfer. Allow 10 days for 
personal checks to clear. Prices subject to change without notice. Please call for latest prices. Prices include 2% cash dis-

count. Illinois residents include sales tax. 

MID-AMERICA 
MICRO MART, INC. 
Circ le 253 on inquiry card. 

Suite 304 
121 S. Wilke Road 
Arlington Heights, Illinois 60005 



NEW FROM NETRONICS 

AUTO-PATCH 
HARD DISK 
With plug-in multi-user ports 

Automatically Installs Itself Into 
Your Present CP/M® 2.2 Operating 

system & Floppy Disk Hardware. 
It's Exclusive! 

6 megabytes. . $2995.00 12 megabytes. . $3495.00 

What's the big concern of SlOO owners when they 
consider adding Hard Disks? They worry that it will be 
difficult to install. that it won't be compatable with 
their present software and hardware. and that it may 
cause down-time on their 5100 system. 

Worry no more - Netronics new AUTOPATCH Hard 
Disks Systems are here. AUTOPATCH installs in just 
one-two-three: (1) plug in the hard disk SlOO card: (2) 
run three short programs supplied on disk: (3) disable 
the boot on your floppy controller and enable the boot 
on your hard disk controller (this step not required if 
you wish to continue to boot to your floppy drives). 

And thats it: The AUTOPATCH feature automatically 
finds the end of your existing BIOS and then self 
relocates and patches itself into the existing BIOS. A 
virgin copy of CCP and BIOS are loaded into memory, 
a customized SBOOT is added to the front of CCP and 
the whole memory image is written to the reserved 
tracks on your hard disk. You can add up to 4 hard 
disks to the controller supp lied. The new BIOS will 
automatically rename any old devices 'as 8: and C: 
and deline the hard disk as drive A:. All with the lilt of 
one finger ~ ~ 1 If your BIOS is large you may have to re· 
sysgen your system down 1 or 2 k. If this is necessary 
the AUTOPATCH program will prompt you to do so. 

AUTOPATCH Hard Disk Systems are available in 6 
and 12 megabyte models. Included in the system: 6 or 
12 megabyte Hard Disk Drive ... Controller for up to 4 
Hard Disk drives. Sl OO Hard Disk card with provi-
sions for adding 8 additional 1/0 ports to be used 
when adding a multi-user operating sys tem . . Power 
Supply ... De luxe Steel Cabinet . . . All necessary 
cables AUTOPATCH Programs supplied on ~ither 
8" or 5 '/, "" IBM formatt ed single density diskettes 
(specify style required) Complete installation 1n-
struct1ons . . Fully wired and tested. ready to go. 

SPECIFICATIONS 
Unformatted Recording Capacity: 6.4 or 11 .6 MB . .. 
No. of tracks: 612 or 1380 Data Transfer Rate: 3 ms 
... Bytes/sector format: 512 ... Communication Port: 
DO (other ports available on special order) Pro -
grams supplied on 5 1h" or 8" single density IBM for · 
matted diskettes (North Star CP/M· version available 
on special order) 

10 DAY MONEY BACK OFFER 
Continental U.S.A. Credit Card Buyers Outside Conn . 

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist. 
Call 12031 354-9375 

NETRONICS R&D LTD. Dept 
333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 
0 AUTOPA TCH/6 Hard Disk Sy5tem ... $2995.00 
0 AUTOPATCH/12 Hard Disk System ... $3495.00 
D Additional 6-megabyte drive with power supply, 
cabinet, cables and necessary software ... $1995.00 
D Additional 12-megabyte drive with power supply, 
cabinet, cables and necessary software .. . $2495.00 
Al l plus $15.00 P&I (postage & insurance). For Cana 
dian orders. double the postage ($30.00). Conn. res. 
add sales tax. 

Total Enclosed $ ------------
0 Personal Check D Cashier's ChecklM.O. 
O VI SA D MasterCard (Bank No. ___ ) 
Acct. No. Exp. Date ____ _ 

Signature ----------------Print Name _______________ _ 

Address -----:=----------::c:-----
Cily Slate Zip ___ _ 

228 BYTE January 1982 

BUI sale 
011K~l 

I 6K ... $149.95 
32K ... $199.95 
48K ... $249.95 
64K ... $299.95 

I , 

New JJ\ WS-18 
The Ullrabyte Memory Board 

Due to the tremendous success of our JAWS I , we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost savingwithyou. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 

ONE CHIP DOES IT ALL 
Jaws-IB is the Rolls-Royce of all the SlOO dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines . .. massive heat sinks ... unreliable 
trick circuits. JAWS-IB solves all these problems. 

LOOKWHATJAWS-IB OFFERS YOU 
Hidden refresh ... fast performance ... low power 
consumption ... latched data outputs ... 200 NS 
4116 RAM's . . . on-board crystal ... RAM Jumper 
selectable on 6K boundaries ... fully socketed ... 
solder mask on both sides of board .. . phantom line 
. .. designed for 6060, 6065, and Z60 bus signals ... 
works in Explorer, Sol, Horizon, as well as all other 
well-designed SlOO computers. 

IO·UAY MONt:Y-BAtK TRIAL: Try a fully wired 
and tcslf:d board for IO days - tht:n cllh1~r keep 
ii, return II for kll, or simply rn1urn 11 In working 
i::andltlon. 

························~·············~ • Conlincmla\ U.S.A. Credi! Card Uuyers Oulsidc Con11ecl icut: 1 

:To ORDER CALL TOLL FREE 800-243-7428: 
1 From Connectir:lll Or Fur Assislance: 
• (203) 354-fl375 

: Please send the items cheched be/ow: 
: JAWS-IB kit: • :o 16K. .. ........ . •. •....•.•.... ' ... .. $149.95.: 

:8 !~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :~9::~~:: 
: D 64K. .......................... .. ... $299.95•: 

: JAWS-IB Fully Assembled, ·vvired & Tested: : :o 16K. . .. ... .. .. .. : ....... . .... . ..... $179.95.: 
: D 32K. ............................... $239.95• : 
• D 46K. . ... ... .. .......... .. ........ . . 5299,95• • :o 64K. .. ......... ... ...... ... ........ 5359,95• : . . :o EXPANSION KIT, 16K RAM Module, to expand: 
• JAWS-IB in 16K blocks up to 64K. $59.95 • 
: *All pric:cs plus $2 rwstugc om/ insurnni:c ($4.00 CrnmdciJ. : 
: Co11m:r:lir:11/ residents cic/d sr1fos lnx. : . . 
• Total enclosed: S • . . 
•O Personal Check D Money Order or Cashier's Check • :o VlSA 0 Master Card (Bank No. I : . . 
:Acct. No. Exp. Dale --- • 

:signature ----------------
: Print : Name _________________ _ 

: /\ddrt:S~----------------

:City ------------------
:state __ Zip ____ _ . 
~ ~ ~~!~2~o!~~}~*o~, ~·0~7°76 •........•.................•........... · 

Now with added words!* 

ELECTRIC MOUTH 
··~ ' .... 

lnr SIOO, Elf II, Apple $99 95 
TR.'i·BO, Level II " From • kit 

Now - teach your computer to talk, 
increasing interaction between you 
and your machine. 

;:;~1,111;;~~\~~1~ :~jl~~;~J~ ~~.~~ y a~~~~~~~:~.f :~~ucao;~ ~~~~a ~~~~~~'b~!t 
ness. industrial and commercial applicalions. and in games. special projects. 
R&D. educa!ion. security devices- there 's nu end tu the ELECTRIC MOl.ITH's 
us1~fu!ness. Look at these fealures: 
• Supplied with 1'13 lcllen Jwo rd.slpho ncnM!5fnumbltrs. capable of producing 

hundreds of words and phrases. 
• Expandable on·board up lo thousands of words and phrases wilh addilional 

spi!1~ch ROMs (see new speech ROM described below). 
• Four models. that plug directly into SlOO. Apple. Elf l\ and TRS·81l 1.m"CI II 

computers 
• Get ELECTRIC MOUTH to talk with eilher Bask or machine language (very 

• 8~~~ 'N~~i~~~l~~i~o~nJ:1r~~~i.~;;07~;~11k~~~~les included) 

• lndudes on.board audio amplifier and sp1!aker. with provisions for external 
sp1!oikers. 

• lns!alls in just minules. 

Principle ofOperelion: ThB ELEC11UC MOlJrH stores the digilal equivalents 
of words in ROMs. When words. phrases and phonemes are desiwd. !hey 
simply are called for by your program and then synlhesized into speech. The 
ELECTRIC MOllTH system requires num~ of your valuable mt~moryspace ex· 

1;1?pl fora fe w addresses if used in memory mapped mode. In most cases. output 
ports (user selt!t:lable) are used 

SPOKEN MATERIAL INCLUDED fVn.idl 
000 eighleen • dollar inches number " ' I 
lwo nineteen cancel down ;, of second d u 
lh~ lwenly """ ~~~~I ;1 orr ~I ' ,. 
four lhirly cent kilo on space r w 
fo·e forty 400hertz tone r~1 left out speed 

~ ' six fifly 6C>hertz tone flow less over slar 
seven sixty 20ms silence fuel lesser parenthesis s1art ; 

~~~· sevenly 40m! silence gallon limit percent stop 
k eighty 60ms silence go low please than 

len ninety moms silence gram lower plus the I 
e\E~ven hundred l 20ms Ulen~ great mark point lime 
lwelve lhousand ~~k. ~~~er meter pound lry 
lhirteen million mile pulses up 
fourtcro .... comma high milli ra1e voh p 
fifteen agam c.ntrol higher minus re ;-eight i 
sixleen :::'d' danger hour minule ready 
seventeen degree ;n near right b ' 

ADDITIONAL VOCABULARY NOW AVAJLABLI:; (VOX llJ 

abort complete fifth light pul slat ion 
odd c.ntinue fire load quar!er switch 
adiusl copy firsl lock range sys I em 
alarm correct """' ~~~:r reached ;t:mperalure 
alert crease fourth receive tes1 
,11 '"de"" forward mtl \'lll ="' '"th" 
ask deposit r.~ next reverse I hank as sis lance dial '" no red lhird a!tention d~' gel norm.'ll repair I his blue east going north repeat turn brake "ed" 

t::kn 
nul repl""' under button emergency notice room u" 

~:1r en I er heal open ,,r, waiting 
en11)' hello opcrelor second 

callL><l "er" help "' secure 
warmng 
w" cal\ lion "eth'" hurls pass select waler cel5ius evac11ale hold ""' send w"'t c:enligrade exil hol power se1vice wind change fail ;n press side window circuit failure incorrect pressure slow yellow cigar fahrenheil intruder pr.cess slower 

""' doSt! r .. 1 key puU smoke 
cold faster level push soulh 

..Hcgi~tcrcd T'rndemork~ 

···· ·······················~········ ... : Conllnental U.S.A. Credit Card Buyers Outside Connecllcut 

c TO ORDER 

. 
Call Toll Free: 800-243-7428 

To Order From Connecticut, or For Technical 
Assistance, call (203) 354-9375 

~ft\\N3~!~i2~!d~~ !1~d~T ~!P· 
• 

P/ense send th e items checked below: 
D SlOO"ElectricMouth"kitwNoxl .. . .. S 99.95 
D Elf JI" Electric Mouth" kit wNox I ......... , ...... S 99.95 
D Apple "Electric Mouth" kitwNoxl ....... , ...... $119.95 
0 TRS.OOtLevel II ''Electric Mouth" kit w/Voxl ....... S119,95 
0 VOX II (Second Word Set) . . . . . . . . . S 39.95 
Add 520.tk.l f1)(' wiri•d lcsced units insll!;1d ofkils. VOX II pu.~1ag1! & insuranct~ 
SI .DO. all olhcrs $:1.00 posla~1? and insurancl'. Conn. r1~s . add salf~s 1ax 

Total Enclosed S- --- --------
: D Personal Check D cashier's Check/Money Order 

: D Visa D Master Charge (Bank No. . 
: Acct. No. . . . 

__________ Exp.Date ___ _ 

• Signature ________________ _ 

: I'rlnt 
: Name ____________ _____ _.... . 
: Address 
:c11y __________ _______ _ 
: State Zin 
~ .•••......... ..........•• =-=-.~.~.~.~.~.~.~.~.~.~.~.~ •. 



Here's !he low cos I way to leam the fundamentals of com
puling, lhe a11-impottant basics you'll need more and 
more as you advance in computer skills. For jusl $129.95 

~~h8:1\ ~: r!~=:~du~i~~:l!~~r~s;:;~l~e~~~d 
use programs. And ii can grow into a syslem lhat is a 
mach for any personal compuler on !he market. Look at 
these features: 8085 Cenlru/ Processing Unil. lhe 

~m~~~o:~so~i;;~r1~·ndr :!: ,~P=~ ii!"~': 
alone!) ... Four8-bitpfusone6-bit input/outpul port.~ from 
which you can input and output your programs. a swell as 
control exterior switches. relays. lirihts. etc .. a cassette 

l~~e:~a:d ~~a~~1i~l~~ ~Id~:~~ ~~g ~~~~ra~~,,;:~·~: 
~~~~,i~~~~ ':~~ ~1 ~a~~!s1!~~;1~:.'f.:1e~"!rl1~ 
ing and entering of prugrams • It permits access by you 
to all parts of the system so you can check on the status of 
any point in the program • II allows tracing each pro
gram step by step. with provision f<J" displaying aJI the 
contenl!I of the CPU (registe~. fla&!i. elc.) • . . and it 
does much more! 

You gel all this in 1he starting level (Level A) of the 
E11plorer/85 for only SJZ9.9!i. Incredible! To u!le. j·usl 
flu~ in [ol!-r BVDC power supply and termina or 

9 ~i~j~l/e%s~j~~ if you don't have them. see our 

0 Level A computer kil (Thrminal Version) ... 1129.95 
plus S3 Pad.• 
0 Level A kit (Hex KeypadfDisplay Version) . . 1129.95 
plusS3P&I! 

=~n~ ~ ~~~g·~~,u~~~~(i~~:,i;;es~~~!rd)o::: 
puter. !'lbw you can plU@: in any of !he hundredg of SlOO 
cards available. 
0 Level B kit ... 149.95 plus $2 P&I. • 
0 SlOO bus a:mnectors (two required) .. $4.85 each, 
postpaid 

LEVEL C - Add sti ll more · 

::c1~~ ~::~~~ ,~~~i~~ 
tile mo1herbo9rd and expands. 
lhe 5100 bus to sl11 slots. ' 
~&~elCkit . •• Pl.1S plus S2 

0 5100 bus conneclors (five. 
required) ... 14.85 each. 
postpaid. 
LEVEL 0 - When you reach the point in learning that re
quires more memory. we offer two choices: either add 4k 
of a memocy directly on the motherboard. or add 16k to 
~~YJs~~mrny by means of a single SlOO card. our fa molls 

1f~:1s~ ~~:l~~~E~e~ ~Nc:;l.:;A~s~-~~~--"1~~~95· P~:·~ 
~&1•:0 32.kSlOO"JAVoJS"" ... Sl99.95plusS2Pa-J •:o 4Bk 
5100 '"IAWS'" . .. 1249.95 plus SZ P&I": O 64k S100 
.. JAWS ..... S29Q.9S plusSZ P&I" . 
LEVEL E - An important "building block: .. ii activates 
theek ROMIEPROMspaceon the motherboard. Now just 
plug ifl one Bk Microsoft BASIC or your own custom 
programs. 
0 Level E kil . .. S5.9!5 plus 50~ P&I. • 

icrosofl BASIC - Ifs lhe language lhal allows you to 
I r1o lo your computer! It is available lhree ways: 
0 Bk cassette versionofMicrosoftBASIC: (requires Level 
B and 12k of RAM minimum: we suggest a 16k SlOO 

dAe'i:'1~~M !:sT~~flMi~,=·f~B~SU:~~~~quircs Level B 

~~~~ne1t~~~~:~~:~l~i~~o~~~;~~ ~r:cak~sk 

1 
61 rgi:kA~~·i·~l~ ~f 1::9!!f:s~.!l'1~:.•(requires Level B. 

1 32k of RAM. floppy disk conlroller. 8"" floppy disk drive) 
1 .. . 1325 postpaid. 
1 

TEXT EDITOR/ASSEMBLER- The editorfassembler 
is a software tool (11. program) designed to simplify the task 

~~d~~~ ~;::;ie~~-t~ ~~~Ck:r~s s=;u 1:!~; 
hoors of programming time. This software includes an 
editor program that enters the programs you write. makes 

. ........................ ~~~~~~~·!• 

a CRT monitor or a 1V set (if you have an RF modulator). 1 

0 Hex KeypadfDisplay kit ... 569.95 plusSZ P&t• 

~l~~~~1h~r'ic~ra;~/~~l~':_rf~k~~~: ~i~,~~i;~~~i~i~ 
video output. convertible to 
baudot output. selectable baud 
rate. RS2.32-C orZO ma.1/0. 32 
or &i character by 16 line for· 
mats .. . 1149.95 plus S3 P&I." 

0 Sltc:ICabini.otfor ASCII KeyboanJ/T< rm1n'11 •• , S1 9.9S 

gu~~~!i:r kil (•Hows )W 10 use your lV set as"' 
monitor) • • . S&95 postpaid. 
0 11" Video Monhor (t0MH¥ biandwidlh) .• • Sll9.9.5 

g~~!k"eelCablnetforthe • 
~f.'!>rer/M . __ 149-95 plus S3 

0 Fan fo r c.abinnl ••. SJ.!i.,00 
ph1:1 Sl.50 PAL• 

ORDER A SPECIAL·PRICE 
EXPLORER/85 PAK-THERE'S 

ONE FOR EVERY NEED. 

0 Beginner Pak (Save S2.6.00)- You get Level A (Ter. 
minal Ver5ion) with Monitor Source Listing ($2.5 value) 
AP-1. 5-amp. power SUJJply. Intel 6085 Users Manual . . . 
(R~g. S199.95)SPECIAL 1169.915 plus $4 P&I: 
0 Experimenl:er p;i.k (Save SSJ.40) - You Rel Level A 
(Hex Keypad!Display Version) with Hex Keypad/ 
Display. Intel 6085 User Manual. Level A Hex Moni!or 
Source Listing. and AP-1,5-amp. power supply . . . (Reg. 

~27ip~~l~PJi~:~~fi2J~riC~uaskis?v~1;to3 .00l- You get 
Levels A (Terminal Version). B. D (4k RAM). E. Bk 
Microsoft in ROM. Intel 8085 User Manual. Level A Mani. 
tor Source Listing. and AP.1. 5·amp. power supply . , , 
(ReR. 5439.70) SPECIALS32S.95 plus S7 P&J.* 

0 ADD A ROM-VERSION TEXT EDI
TOR/ ASSEMBLER (Requires Levels B 
and Dor SJOO Memory) ... $99.95 plus 
S2 P&I.' 

~~~~~U i:;,D~~: ~~~.~~nk~~~!.~~~:ri.~ e 
0d,fl. ~~ 

~1~t~nan~dh~~~tl~sr~ ~~~ ~0(P.e~w;,r;_~~} ~~~~NAL 
5999.95 plus $13 P&l. • ... 0 32.k Starter System. 51045.95 
plus $13 P&I. • 0 4Bk Starter System. 51095.95 plus $13 
P&I." 0 64k Starter System. $1145.95 plus $13 P&I." 
0 Add lo any of above Explorer s!eel cabinet. AP-1 five 

j~·!rfv~C:ab~~~1r ~~:~~ ;:i~~l~~v ~1~b nn~e: ~~ 
tors fer connecting your printer <ni terminal (fWg 
S225.95) SPECIALSt99.9.5 plus Sl3 P&1.• 
0 GJmplete 54.k System. Wired & Tesled .. St650.00 

~u5g~~i~t1·~omplete Business Software Pak (Save 
5625.00)- Includes CP/M 2..2. Microsoft BASIC. General 
Ledger. Accuunls Receivablt!. Acoo11nt!'I Payable. Payroll 
Package. . (Reg. $1325) SPECIAL $69'J.9S poslp:id . 

b~:rn~srl~~a~h: ~~i;~~a~ ~( ';::n~\~~~!11scy~~~ :Tc~'. d~u/~1 !J:i.~"1~:~~~. FT insurw1ce ... For Ommliun or· 
code into the computer-readable objecl code. The editor/ 
assembler program is available either in cassette or a 
ROM version Continental Credi! Card Buyers Outside Connecticut: 
0 Editor/Assembler (Cassette version: requires Level 
""B" •nd Bk (min.) ol RAM- w"ugge.t 1Bk "JAWS" - JO ORDER 
O".~~:)A;;,~~i:':f~~,~~';" •uppliedornStoo Call Tull Free: 800-243·7428 
~~~/l:!iD ~;~'k ~-j~~~\~~,J:~-~i~s ~; ~~r.est To Order From Connecticut, or For Technical 
8" FLOPPY DISK _ A remarkable ""building block."" Assistance, call {203) 354-9315 
Add our 8"" floppy disk when you need faster operation. * (Clip and moil entire ad)* ~~t~n~~'d~~~~~h! i:~~~fy ~~:fr!:s ~r;:::a~~ 
~h~r:r~~~~~~~E_a~;l~~~:~i~~lk !~~~ ~ i~i~~!~t~I~= 
IBM.fo""'tted CPIM P"'ll"""· SEND ME THE ITEMS CHECKED ABDVE 
0 8" Flop~ Disk Drive . . . S499.9!5 plus SlZ P&I." Tolal Enclosed (Conn. Residents add sales lax): $ __ 

g ~li~ep&iven~~-~~a~dp~~~~~~~u~ .~ ~~~·5 plus Paid by: 
SJ P&I: 0 Per5onal Check 0 Ca5hier's ChL'ck/Moncy Order 
D Drive Cables (sel up for lwo drives) . . W.00 plus 
!1.50P&I." D VISA 0 MASTERCARD(BankNo. ___ ) 

~d~:r~~s~~~!~.kd~~a~~et;:;~:~~J:~~~:at:~ 
that give your Explorer/BS access lo thousands of exisling Acct. Net. _______ Exp. Da:L' ---
CP/M.based prasrams . . . 5150.00 poslpaid. 
NEED A POWER SUPPLY? Consider our AP.t. It can 

~kf~~l~~~~;e~:kd~;~n~aev~~~i~~~~~:~~ue~~;l~ Signature __________ _ _ 

Pl1s the AP-1 fits neatly into the attractive Explorer sleet 
cabinet (see below). Print Name ___________ _ 

~ab~:C·,1. ~~;:.i~iu~Fuli ;JtJ!Y·@ 5 amps) in deluxe steel 

NEED A TERMI NAL? We 
offer you choices: lhe least ex-
pensive one is ou r Hex 
Keypad/Display kit that dis- • C11)1-------- ------
plays the mformahon on a \ _ _ , 
calculator lype screen The ~ • -
~~~~~r~~~~1~~~e~~~~\ ... ~.p~~. s 1111._ _____ z;p _____ _ 

k1l , lhalc.anbe usedw1thc11her ~ 

a.NETRONICS Research&DevelopmentLtd. 
l~l~~~.H!~~.f!~!~.~.~~~~.r-:~~.MH~~~~·.~I.~??.f! ...... l 

ANNOUNCING TWO 
NEW TERMINALS 

Smart• Fast• Graphics• Matching Modem and $295 Printer 
Netronics announces a state of the art 

breakthrough In terminals, Now at prices you 
can afford, you can go on-line with data·bank 
and computer phone-line services. It"s all 
yours: "e lectronic newspapers," educational 
services. Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program e11changes, electronic bul· 
letin boards. and more every day!!! 

Netronics offers two new terminals. both 
feature a full 56 key/128 character typewriter
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM-80,features either 24 line by 80 
characters per line or 16 by 40 characters per line, It oflers on-screen editing with pa~e-at-a
time printing, 12,000 pi11el graphics, line graphics, absolute cursor addressing, underlining, 

~euvre~~~~d~oden~·~~~ ~~eonn~n~earnds~~~~. rDC:ee Ya~rs+VP~:t~W~ i:6~1~t~r ~~~~i~~~po~t~~~r 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own lhe FASTERM-64, a complete terminal kit, ready lo plug in for 

~:to~~~~e9~~~ ~~~e~tinfo~-~~1~a~~~~·:~~~~ 1~~Ju~~t~2~;~~?c~~~~hd!;~i~~b~~ :::nd :~pdp11:~~eed.) 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

~~~TiEc~~;:~le"rS ?~~:~~ r io~~~~aTs:e~~ ~.r i ~~~~rr~~~e;s1'~Q~ 3~0.1:01b~~~QQ,· 29:08'.sf~g6,a~~io, 
19, 200, (switch sel.) ... LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: 1V 
PIP (EIA RS·170) ... CURSOR MODES: home & clear Screen. erase Io end of line. erase cursor 

~~'t;iRS~0~~~Et ~~~~Lf ~k~~Qr~tgAsr0~~~'~ 1P:~~~$: a~,f.nedv~~ ~7~da_u_i~ ssi~~ 1 ~1~s· ;, 1.5, 
2 ... DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell .. . PRINTER OUTPUT: prints all incoming data ... 1K ON BOARD RAM . . . 
2K ON BOARO ROM . .. CRYSTAL CONTROLLED .. COMPLETE WITH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MOOE: includes 34 Greek & math characters plus 30 special graphics 
characters ... ASCII ENCODED KEYBOARD: 56 key/128 characters. 
SMARTERM·80 ... DISPLAY FORMAT: BO characters by 24 lines or 40 characters by 16 lines 

1~~0~ i~~ ~~~'.e2~~.11 • 'iS~~~~;.9p\Jf f~~~ 3~C9~r c;6~: g~r~~nr1a11~~~ 1• 1.~ 'J1~E~og·u\2~3T~~~· 
pp(EIA RS·170) ... EDITING FEATURES: insert/delete line. Insert/delete character, lor-
w..-dlb ack tab . . UNE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION . . . CURSOR POSI· 
TIONING: up, down, right, left , plus absolute cursor positioning with read back ... VISUAL 
ATTRIB.UTES: underline. blink, reverse video, half intensity, & blank . .. GRAPHICS: 12,000 

~~~ ~~sa°~~l~~n ~+~ct g/¥~: 1~~i ~~~~~sa.11 Q~~;:~~~~~::~_ITciJf~Jr~ ;~: 11 (:~:/!~~~~~I. 
~Cd'tK1 ~B~ ~~A· . · . ~~~~~~A~u~ 6~+RoLm:.. 502~'o ~E~l;:6 ~~~R.~S~i;c"; IBEL~~ig~~D 
KEYBOARD: 56 key/128 character .. _ 4K ON BOARD ROM .. . COMPLETE WITH POWER 
SUPPLY. 
TELEPHONE MODEM 103 O/A . . . FULL DUPLEX. FCC APPROVED. DATA RATE: 300 baud 
. .. INTERFACE: RS232/C and TTY . . . CONTROLS: talk/data switch (no need to connect and 
disconnect phone). or iginate/answer switch on rear panel ... NO POWER SUPPLY RE· 
OU IRED. 
ASCII KEYBOARD ASCll·3 ... 56 KEY/128 CHARACTER ASCII ~' . 
EN CODED .. . UPPER & LOWER CASE ... FULLY DE BOUNCED... ,:j ~ ~ 

~EKM1~f~L+OsVi\2v 6g~~u~~l~DL~~6~ ~116~6i5a;~~~~E... '--i!! 
PRINTER COMET I . . . SERIAL 110 TO 9600 BAUD ... 80 
CHARACTER COLUMN (132 COMPRESSED) . . . 10"TRACTOR FEED J 
... UPPERILOWER CASE . . . INDUSTRY STANDARD RIBBONS .. . 
4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX . .. Bl·DIRECTIONAL 
PRINTING 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243·7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. oept. 

333 Lltchfleld Road, New Miiford, CT 06776 
Please send the items checked below: 

D COMPLETE FASTERM-64 TERMINAL (Includes FASTVID-64 video board 
ASCll-3 keyboard, steel cabinet and power supply) .. _ kit $199.95 plus $3 P&I 
... wired & tested $249.95 plus $3 P&J ... graphics option: add $19.95 to 
each of above 
D COMPLETE SMARTERM-60 TERMINAL (includes SMARTVID·60 video 
board,. ASCll·3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&I ... wired and tested $369.95 plus $3 P&I 
D FASTVID-64 VIDEO BOARD (requires + 5 & -12V DC> ... kit $99.95 plus $3 
P&I .. . graphics option add $10.95 ... wired & tested $129.95 plus $3 P&I . .. 
araphiCs option add $19.95 
·o SMAATVID-8(1 VIDEO BOARD (requires + 5 & +l-12V DC) ... kit $199.95 
plus $3 P&I ... wired & tested .$249.95 plus $3 P&I 
D DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&I 
D ASCll-3 KEYBOARD (requires +5 & -12VDC) ... kit $69.95 plus $3 P&I 
wired and tested $69.95 plus $3 P&I 
D POWER SUPPLY (powers ASCll-3 keyboard & video boards) ... kit only 
$19.95 plus $2 P&I 
D ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
tested $149.95/_Jus $6 P&I 
D TEL.EPHO MODEM MODEL 103 OIA ... wired & tested $169.95 plus $3 
P&I 
D DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P&I 
D RF MODULATOR MOD RF -1 ... kit on ly $6.95 plus$1 P&I 
D 3FT-25 LEAD MODEMfTERMINAL OR PRINTERITEA!'.!INA,L CONNECTOR 
CABLE ... $14.95 ea plus $2 P&I 

For Canadian orders, double the postage. Conn. res. add sales tax. 

Total Enclosed $---------=--,,....,----=---,---
0 Personal Check D Cashier's Check/Money Order 
D VISA D MasterCard (Bank No. ______ _, 
Acct. No. Exp. Date _____ _ _ 

Signature 
Print Name _ _________________ _ 
Address ____________ --=,,.---- ---
City State Zip 
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wire-wrap connections of less than an 
inch between them. The 7-segment 
LEDs on the front are not yet func
tional: they will probably evolve into 
some kind of front panel at a later 
date. 

Photo 2: A custom-made edge connector and ribbon cable tie the ZX-80 to the 5-100 
memory board. Be sure to keep the cables as short as possible. 

Acquiring an edge connector for 
the ZX-80 can be a problem. The 
Sinclair uses a dual 26-pin arrange
ment with 0.100-inch spacing. A 
search through various catalogs 
turned up no prospects, so I cut down 
a Jade #CNE-1108011 40-pin unit 
with a razor saw and made a polariz
ing blade from a scrap of PC board 
epoxied in place. Originally, my en
closure was made of sheet PVC 
plastic held together with aluminum 
angle and "pop" rivets, but the assem
bly was electrically unstable. A stray 
hand brought near the right spot pro
duced erratic operation. I was forced 
to line the box with well-grounded 
PC board to get rid of the problem. 
Starting with a metallic box would be 

BREAKTHROUGH! 
View and edit many 
files simultane· 
ously. 

Draw diagrams as 
easily as typing 
text. 

Cut text from one 
window and paste 
it into another. 

Automatic 
Horizontal and 
Vertical scrolling. 

Create your own 
commands for 
your applications. 

Automatic 
memory manage
ment of large files. 

Compare, contrast, 
review or analyze. 

A MULTI-WINDOW TEXT EDITOR FOR UNDER $200. 
Imagine this kind of productivity: Your 4 favorite files right 
before your eyes on the screen of your CRT. 

Divide the screen of your CRT into any combination of 
horizontal and vertical windows, each with its own 
workspace. Or, windows can share a workspace-so you 
can edit different parts of the same file. 

You get true on-screen editing, plus the ability to add or 
delete any of 10 windows, at any time, anywhere on the 
screen. 

Using CP /M compatible files and simple, easy to remember 
commands, THE ELECTRIC BLACKBOARD'" has 
functions to satisfy the needs of the most demanding 
professional computer scientist. Yet THE ELECTRIC 
BLACKBOARD'" can be used just as productivly by the 
novice within minutes. A step-by-step Learning Guide, 
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designed for the novice, will guide you gently through the 
learning process. 

Unleash the extraordinarv power and flexibility of THE 
ELECTRIC BLACKBOARD'" on your ZSO-based micro· 
computer today. 

Requires 48k CP /M or COOS, Z80 processor ,and CRT with cursor 
addressing. Distributed on SSSD 8" diskette. Includes reference 
manual, learning guide, and quick reference card. Price: $198, 
manuals only: $30. 

Call or write for more information: 

SANTA CRUZ SOFTWARE SERVICES 
1711 Quail Hollow Road, Ben Lomond, CA 95005 
(408) 336-2170 
CP /M is a trademark of Digital Research COOS is a trademark of Cromemco 
Z80 is a trademark of Zilog 
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"Kim is the Escher-of-the alphabet. 
He has created a new art-form that 
blends beauty and ingenuity, and has ;-
made it so clear to us that we can try it 
ourselves Issac Asimov, Author 

Inversions 
A Catalog of Calligraphic Cartwheels by Scott Kim 
Foreword by Douglas Hofstadter 
Backword by Jef Raskin 

The striking designs that grace the pages of Scott 
Kim 's new book appeal to us as both v iewers and 
readers, tor words themselves are the subject of his 
calligraphic creations. With imagination and care, Kim 
bends, shapes, and sculpts words into novel and in
tr iguing works of art . Inversions is more than a 
showpiece, though , as the author details the theories 
and techniques that lie behind his art and draws 
parallels to related perceptual exercises in music, 
linguistic wordplay, and even mathematics. 

ISBN 0-07-034546-5 
128 pages; softcover 
$8.95 

~ . 
• I 1 

"Scott Kim has perfected a personal art form-one with 
grace. elegance, subtlety, and surprises." 
Douglas Hofstadter, author 
GrJdel, Escher, Bach: an Eternal Golden Braid 
I • 

.. 

" Scott Kim's Inversions . .. is one of the most astonishing 
and delightful books ever printed. " 
Martin Gardner 
Scientific American . _, . .. 
" .. . sure to dazzle and delight anyone to whom writing is 
dear ... " 

, . ' • .. ,, 
The New York Times Book Review 

.--=-- - :.. 

\. . .. ~ 

A New Frontier Between 
Sight ·and SourJd ;.-. .... _ 

. . . ' . ··-· 

Digital Harmony by John Whitney 
On the Complementarity of Music and Visual Art 

Digital Harmony is the art of music made visible . 
Already acclaimed tor pioneering the striking visual ef 
fects in 2001 and Star Wars , author John Whitney 
here establishes a new art form in representing the 
magic of music through computer-generated color 
graphics. The author also delves into the technicalities 
of his work, offering to share his methods with others 
who would explore this field of vast artistic promise. 
Digital Harmony. is the vanguard of what is sure to be 
one of the most exciting art forms for years to come . 

I ISBN 0-07-070015-X 
240 pages; hardcover 
$21.95 

... ,J •• I • 

- . - , --"- .... -· '- !_:1' ~.f ~·'. 

"Digital Harmony is a peek into the future when com
puterization will bridge the gap between art, science, and 
self-understanding. r loved it.' ' 

Seymour Papert 
Author, Professor Massachusetts Institute of Technology 

Call Toll-Free 8001258-5420 
BYTE Books 70 Main St. Peterborough, N.H. 03458 

··~ 1· • -. .-
• I 

I • -•4L • .. 
•'f" 

..;. ' . ·:.-r. !Iii 
-~ 
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Listing 1: A disassembly of the ZX-BO's built-in code to locate the highest address in 
programmable memory. This code is executed whenever the computer is reset. 

Label Address 

RESET 0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 

START 0261 
0262 

LOOP! 0263 
0264 
0265 
0266 

LOOP2 0267 
0268 
0269 
026A 
026B 

a much better idea. (See photo 2 for a 
view of the completed system.) 

Checkout 
Thanks to the Sinclair software, 

the extra memory is easy to check. 
Sinclair's ROM (read-only memory) 
contains the code to do it! The first 
few locations of the BASIC ROM de
coded to assembly language are 
shown in listing 1. This piece of code 
is executed every time the ZX-80 is 
reset (to location zero); it is comput
ing the highest available memory ad
dress where it will set the stack 
pointer. Hexadecimal Ols are written 
from hexadecimal location 7FFF all 
the way down to 4000. Then, work
ing forward, each location is decre-

Data Code 

21 LDHL,7FFFH 
FF 
7F 
3E LDA,3FH 
3F 
C3 JP 0261H(START) 
61 
02 

36 LD (HL),OIH 
01 
2B DEC HL 
BC CPH 
20 JR NZ,LOOPI 
FA 
23 INC HL 
35 DEC (HL) 
28 JR Z,LOOP2 
FC 
F9 LD SP,HL 

mented by one and the result com
pared to zero. The first time the com
parison is not true, the address is de
cremented by one and the stack 
pointer is set to that location. To see 
what the ZX-80 found after it is up 
and running, all you have to do is 
PEEK a few locations in each 1 K 
block starting at hexadecimal 4000. If 
the content is zero, the ZX-80 prob
ably found that location. If the con
tent is one, it was written but not read 
correctly. If neither, it was probably 
not written. A word of caution: the 
last few highest locations will contain 
data actually stored on the stack by 
the program, and the first 40 will con
tain variables used by BASIC, as 
shown in figure 4. 

HEXADECIMAL CONTENTS 
ADDRESS 

0000 
ON- BOARD 
ROM 
4 K OR 8 K 

OFFF OR IFFF 
2000 

NO MEMORY 
HERE 

3FFF o-

4000 <h"' 
l>O 
[IJZ 
r• 

"'"' oO 
16K BY'IES l> 

)] 

OF RAM 0 

(EXPANSION )] 

BOXl 
l> 
;:: 

7FFF 

Figure 4: The ZX-80 memory map with 
the 16 K-byte memory expansion 
installed. 

Summary 
Building this expansion was re

warding, not only in terms of the in
creased capabilities of the machine, 
but also for the learning involved. 
The Sinclair is remarkable both from 
the hardware and the software view
points. A word of warning, however, 
to anyone embarking on this or any 
other project involving the ZX-80: the 
only technical documentation Sin
clair provides is a poorly reproduced 
schematic diagram with absolutely no 
functional description. The same 
holds true for the software. If it's not 
in the BASIC manual, forget it. The 
only way I found out anything was 
by dumping the ROM and disassem
bling the machine code.• 

• PROGRAMSMOST24 AND 28 PIN PROMS, single or triple supply 1.0,2.0 or 50ms proms 
2704/08, 2516/2716, 2532/2732, 2732A, 2564/2764, 68732, 68764/66 and more. 

$695.00 
r 

UP.8 PROM PROGRAMMER-CHEAP AT 1WICE THE PRICE! 

DEALER INQUIRIES INVITED ADVENT PRODUCTS, INC. 965 N. Main Street, Orange, CA 92667 (714) 997-0800 
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Systems II Ex a total business system. 

SYSTEMS II EX - EX for EXTENDED 
PERFORMANCE. Westware brings you the 
most completely integrated and simplest to 
use business software for your Apple 
Computer. The SYSTEMS II EX is complete 
with an integrated Database. Yes! The DBll 
Database can move your system's files into 
Database format for customized reports or 
labels. 

Although the SYSTEMS II EX is a fully 
integrated system, you may purchase 

- -- ---- ---- - -- - -- --- -- --- -
~ =-:.. . - :~~-:=~ E ~=--:-

Systems II Ex 
2455 S.W. 4th Ave. 
Suite 2 
Ontario, OR 97914 
(503) 881-1477 

Circle 412 on inquiry card. 

individual modules and later add additional 
modules, such as Job Costing for 
contractors. The power of our system is in 
the KSAM F.irmware card that plugs into the 
Apple. This card permits high speed 
searches and eliminates running sort 
routines to get your files in order. 

SYSTEMS II is available on 5V4' drives, and 
also on the Corvus hard disk. A Corvus 
based system will give you the power and 
capacity that challenges larger computers. 

COMING SOON - Cash f low analysis with 
graphics, Database II with graphics, and Bill 
of Materials for small manufacturers. 

CURRENT OPTIONS AVAILABLE - Job 
Costing, Cycle Invoicing, Order entry, and 
Layaway. 

All Checks, statements and invoices use 
NESS forms. 

Dealer and OEM inquiries invited. 

Apple is a trademark of Apple Computers. 

Title - ------------------

Company Name _____________ _ 

Address ____________ _ ____ ~ 

City ______ State ____ Zip ___ _ 



System Notes 

Accidental Reset 
Protection for the Apple II 

Greg DeWilde, POB 3184, Hillsdale, CA 94403 

Since the introduction of the Apple II computer, there 
have been many references to one major problem with 
the keyboard: the location of the RESET key. It is located 
directly above the RETURN key. Accidentally pressing 
the wrong key has often produced disastrous results. 

Many solutions to isolating the RESET function have 
become available. These have caused Apple Computer 
Inc. to notice how irritating this problem is . Newer Apple 
keyboards have an option that requires the CTRL and 
RESET keys to be pressed at the same time to reset the 
computer. 

I was an owner stuck with the older, single-key RESET. 
Wanting to modify this, I looked at some of the solutions 

Text continued on page 238 

+ 5V 

Number 

IC1 

Type 

7400 

+5 v 
14 

GN D· 

7 
PIGGYBACK 
SOCKET 

+5V 

HEADER ! 
PIGGYBACK 

-EJ 0~----~ 

RESET 

• • • 

• • • 

~ 
""~-------~) "-~--~---~) 

APPLE 
KEYBOARD 

KEYBOARD 
CABLE 

• • • 
• • • 

cp~;;;-----cp 
• • 

PIGGYBACK CIRCUIT BOARD 

• • • 

• • • 

0---
\ ) 

SOCKET ON 

TO APPLE 
CIRCU ITRY 

APPLE MOTHERBOARD 

Figure 1: Schematic diagram of the control-plus-reset modification to the Apple II computer. One connection from the control key to 
pin 4 of the keyboard circuit board is shown in this diagram and figure 2. The cable from the Apple keyboard plugs into the pig
gyback board socket, and the piggyback board header (on the other side of the printed-circuit board) plugs into the socket on the 
main Apple board (the motherboard). Pins not shown have connections similar to pin 5. 
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-llllllillllllm•j OMIKRON proudly presents 

a comprehensive package for your TRS-80* Model I 

The WORKS includes: s 3 99 
Mapper I & CP/M 2.2, CBASIC II, MBASIC-80 and WordStar 

WordStar is widely recognized as the 
most advanced product on the market. It is 
featured by many computer manufacturers, in
cluding Xerox, for wordprocessing applications. 

D List price: 5495 

CP/M 2.2 is the latest version of CP/M 
from Digital Research. Our package also includes 
the MAPPER I CP/M adapter and a sophisticated 
set of utilities and drivers designed to optimize 
the CP/M system for the TRS-80. 

D List price: 5239 

OMIKRON also offers: 

COUGAR Membership: There is a one time 
fee of S 29 to join the COUGAR group. Mem
bership is open only to qualified MAPPER I 
owners. 

MallMerge: When used with WordStar, this 
program merges lists of names into form letters. 

MBASIC-80 is the CP/M version of 
Microsoft BASIC. The conversion of TRS-DOS 
BASIC programs to MBASIC is easy because the 
syntax is almost identical. 

D List price: 5349 

CBASIC II is the most widely used BASIC 
for CP/M applications programs. This version of 
BASIC contains all of the features necessary to 
develop complex business programs. 

D List price: S 1 49 

SuperSort: The product received rave reviews 
in August 81 Interface Age Magazine. This is 
the fastest and most versatile sort program avail
able. 

WordMaster: This is a text editor that every
one likes. It features the same command struc
ture as the CP/M editor, but it has full screen 
editing facilities . 

OM I KRON Products that set Precedents 
1127 Hearst Street Berkeley, CA 94 702 (415) 845-8013 

*TRS-80™ Radio Shack/Tandy Corporation Circle 280 on inquiry card. Copyright © I 98 I OMIKRON Systems 



We'll ~~drive'' you wild 
with our varie!Y of 
quality disk drives. 
ASAP carries only the highest quality floppy disk drives, to 
provide you with years of trouble-free service and superior 
performance. 

Data Trak™ 5 (ANSI 5114'' compatibility) ___ .Call for price 
Data Trakr" 8(1BM compatibility)__ _ _ . Call for price 
Model 801 (standard floppy) .. . . . ________ ... $425.00 
Model 850 .. _ ....... _ . .. .. $640.00 
Dual Disk Drive Cabinet . _ . .. .. .. .. .. . .. .. .. . .. .. . .. . $225.00 

ASAP also provides a full line of high reliability disk drive 
subsystems*. 

HDC8/1-HD - Cabinet with (1) Priam 10 megabyte hard disk 
drive with Micro byte Controller_ . __ ..... . _Call for price 

HDCB/1F+1 HD- Cabinet with (1) Ou me® DT-B double-sided, double
density drive, and (1) Priam 10 megabyte hard disk drive 
with Microbyte Controller ..... . ......... Call for price 
CABBH - Dual cabinet for 8" floppy disk drives 
(horizontal mounting) . . . . . . . . . . . . . . . . . . . . . . . . $ 225.00 
CABBV - Cabinet for 8" floppy disk drives 
(vertical mounting) . . . . . . . . . . . . . . . . . . . . . . . . . . $ 225.00 
CABBH/V+lS - Dual cabinet with (1) Shugart SA801R 
installed (horizontal or vertical mounting) .... .. . $ 750.00 
CABBH/V+2S - Dual cabinet with (2) Shugart SA801R's 
installed (horizontal or vertical mounting) . . . .. .. . $1150.00 
CABBH/V+lQ - Dual cabinet with (1) Oume® 
DT-8 double-sided double-density drive installed 
(horizontal or vertical mounting) . . ... . ....... . . $ 830.00 
CABBH/V+2Q - Dual cabinet with (2) Qume® 
OT-S's double-sided double-density drive installed 
(horizontal or vertical mounting) . . ..... . .. . .. . .. $1350.00 
CABBV/2F-9SMB - Desk top cabinet for (2) 8" Shugart or 
Qume® floppy disk drives. 9-slot motherboard, card cage, 
fan, dust filter. power supply, all power and 
drive cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 425.00 

A New Era for Okidata 
Models 82A and 83A from ASAP 
OKIDATA's new printer line represents a breakthrough 
in economical, quality printing. These new printers have 
more options and features than any previous OKI DATA 
printer. Faster print speed and throughput, full 96-
character ASCII, and both Centronics and RS232C 
interfaces standard, all at an affordable price. Models 

82A and 83A are ideal for home or business, personal or 
educational applications. And now, ASAP is offering 
these new printers at prices you won't want to miss. 
Compare the features below. Then call ASAP to order 
your OKI DAT A printer today. 

Features Okidata 82A 80 Column. Printer Okidata 83A 136 Column Printer 
Print speed 120 characters per second 120 characters per second 
Throughput @80 characters per line 76 lines per minute 47 lines per minute 
Print technique Bidirectional Bidirectional 
Dot matrix 9x9 9x9 
Character set Full 96-character ASCII Full 96-character ASCII 
Graphics characters 64 block characters 111 dots per inch 
Interface Centronics 8-bit parallel Standard Standard 
RS232C (1200 bps) Standard ·standard 
Size (inches) 14.2W x 12.90 x 5.2H 20.2W x 12.90 x 5.2H 
Ribbon Standard typewriter Standard typewriter 
Power 100, 11 5, 220, 240 VAC 50 or 60Hz 100, 115, 220, 240 VAC 50 or 60Hz 

11s1111 
computer 
products, inc. 

Circle 38 on inquiry card. 



ATARI BOO 
(16K) Personal Business Computer 
• Computer console • Atari BK basic 
• 57 full stroke alpha-numeric keyboard 
with 1our !unction keys • Operator's 
manual • RF modulator. • Powersupply 
Price: 5799.00 
Special Offer: Additional 16K RAM-FREE 

with purchase o1 system. 

Atari Optional Accessories 
AT ARI® 410'" 
Program Recorder ....... .... . S 60.00 
AT ARI® 810'" Disk Drive . . . . . . . 5455.00 
ATARI® 820'" 40-column 
Dot Matrix Impact Printer ...... 5279.00 
AT ARI® 822'" Thermal Printer . . 5349.00 
AT ARI® 825'" 80-column 
Dot Matrix Impact Printer ...... 5625.00 
ATARl®830'" Acoustic Modem . . 5159.00 
ATARI® 850'" Interface Module'. . 5159.00 
AT ARI® Paddle (CX30-04) 
or Joystick (CX40-04) ........ _ S 17.95 
Light Pen (CX-70) ........ . .. .. S 64.95 
Atari 800 16K RAM Module ...... 575.00 
(1 year warranty parts & labor) 

Atari Software (Many more available) 

Super Breakout . . . . . . . . . . . . . . S 30.00 
Chess . . . . . . . . . . . .. . . . . . . . . . 5 30.00 
Video Easel . . . . . . . . . . . . . . . . S 30.00 
3-D Tic Tac Toe ....... .. ..... S 30.00 
Star Raiders . . . . . . . . . . . . . . . . . S 34.00 
Music Composer ............. S 42.00 
Educational System ROM ...... S 19.95 
Assembler /Editor ............ S 45.00 
Telelink I ......... . ......... 5 19.95 
Space Invaders . . . . . .. . . . . . . . S 15.95 
Kingdom . . . . . . . . . . . . . . . . . . . . 5 12.95 
Biorhythm . .. ...... .. ..... . . 5 12.95 
Graph It . . .. . . . .. .. . . . . . . . . . S 15.95 
Energy Czar ......... •....... 5 12.95 
Mailing List ....... . .. .. . .... 5 16.95 
Statistics I . . . . .... .. ....... S 16.95 
Touch Typing . . . . . . . . . . .. . . . . 5 19.95 
Stock Charting ....... •....... 5 19.95 
Stock Analysis ............ . . S 19.95 
Bond Analysis . . . . . . . . . ..... 5 19.95 

SO Systems/S-100 Board 
EXPANOORAM 16K S24000 
2 MHz DYNAMIC 32K S2SB.OO 
RAM BOARD 4BK S276.00 
KITS 64K S294.00 
EXPANOORAM II 16K S250.00 
4 MHz DYNAMIC 32K S26B.OO 
RAM BOARD 4BK S2B6.00 
KITS 64K S304.00 
SBC-100 KIT 2.S MHz/ZBO CPU wilh Serial 1/0 
Paris & SBC 100 Monilor of your choice at 
no charge. .. . . . .. . . . . . . . . . . . 8299.00 
SBC-200 KIT 4 MHz/ZBOA CPU wilh Serial & 
Parallel 1/0 Paris & SBC 200 Monilor of your 
choice al no charge .. . . ..... ....... . . 8325.00 
VERSAFLOPPY I KIT Disk Conlroller for SW' or B" 
Drives. Single or Double Sided/Single or Double 
Densily. S-100 Compalible ............ 8250.00 
VERSAFLOPPY II KIT Disk Conlroller for SW' or B" 
Drives. Single or Double Sided/Single or Double 
Densily. S-100 Compatible ...... . ..... 8300.00 
PROM 100 KIT S-100/EPROM PROGRAMMER for 
270B. 2716. 2732 & (Tl) 2S16 . . 8190.00 
ALL BOARDS ARE AVAILABLE ASSEMBLED & 
TESTED. CALL FOR PRICES. 

Apr.le Parallel Interface: 
AE -1 W /Cable ... ............ $69.95 
• Slandard lnlerface 
• Compalible wilh Epson & Okidala printers 
• On-board firmware (270B) 
• Optional 'cables: S2S.OO 
• AEC-2/ Alari to Epson printer 
• TREC-2/TRS-BO to Epson/Dkidata printer 
• RSC-1/RS232 (male to male) 
Serial Interface SEl-1 ........ $55.00 
• Asynchronous 300. 1200. 2400 or 9600 BPS 
• Compatible with Epson printers 
• 7S to 9600 BPS 

Circle 38 on inquiry card. 

DISKETTES from ASAP 
VERBATIM 5'!.'' DISKETTES 

Par!# Secloring Price 
MDS2S-01 Soft 10/S27.SO 
MDS2S-10 Hard 10 10/S29.SO 
MDS2S-16 Hard 16 10/S29.SO 

VERBATIM B" DISKETTES 
FD32-1000 Hard 10/S3S.OO 
FD34-1000 Soft 10/S3~00 

MEMOREX SW' DISKETTES 
Part# Sides/Oensity Secloring Price 
MEM 3401 1 /Single Soft 10/S2S.OO 
MEM 3403 1/Single Hard 10 10/S2S.OO 
MEM 340S 1 /Single Hard 16 10/S2S.OO 

MEMOREX B" DISKETTES 
MEM 3060 1 /Single Soft 10/S3S.OO 
MEM 3101 21sinVe Soft 10/S4S.OO 
MEM 3090 1/Dou le Soft 10/S4S.OO 
MEM 3102 2/Double Soft 10/SSS.OO 

OYSAN 511/' DISKETTES 
0-0130 11sinve Soft 10/S4S.OO 
0-0226 1 /Dou le Soft 10/S46.00 
D-023S 2/Double Soft 10/SSS.OO 

OYSAN B" DISKETTES 
Part# Sides/ Oensily Secloring Price 
D-OS06 1/Sinile Sofl 10/S4S.OO 
D-060S 2/Dou le Sofl 10/S6S.OO 

SCOTCH 3M 5'14' DISKETTES 
744-0 1 /Single Soft 10/S33.00 
744-10 1/Single Hard 10 10/$33.00 
744-16 1/Sin~e Hard 16 10/533.00 
74S·O 2/Dou le Soft 10/SS9.00 
74S-10 2/Double Hard 10 10/SS9.00 
74S-16 2/Double Hard 16 10/SS9.00 

MAXELL 51//' OISKETTES 
MD1 1/Sin~e Soft 10/S39.00 
MD20 2/Dou le Soft 10/S6S.OO 
MH1 1/Sin~e Hard 16 10/$39.00 
MH20 2/Dou le Hard 16 10/S6S.00 

MAXELL B" DISKETTES 
FD1-12B 1/Single Soft 10/S4S.OO 
FH1-32 1/Sin~e Soft 32 10/S4S.OO 
FD2-XD 2/Dou le Sofl 10/S6S.OO 

SRW MEDIA STORAGE CASES 
Part# Size Price 
SRW-S SW' S2.SO ea. 
SRW-B B" S3.2S ea. 

SYSTEMS WITH SPICE from 
CALIFORNIA COMPUTER SYSTEMS 
FOR APPLE II'" USERS 

Synchronous Serial Interface 
Part Number 7712A . . Price: 5149.00 
Programmable Timer 
Part Number 7 440A. . . . ..... Price: S 9S.OO 
Asynchronous Serial lnlerface 
Part Number 7710A. . Price: S139.00 
Calendar /Clock Module 
Part Number 7424 .. Price: S 99.00 
'J'/, Dlgll BCO A-lo-0 Converler 
Part Number 7470A.. . . . . . .... Price: S 9S.OO 
12K ROM/PROM Module 
Part Number 7114A.... Price: S BS.00 
Parallel Interface 
Part Number 7720A . . . . . Price: S12S 00 
Arilhmelic Processor 
Par! Number 7B11 A Price: 5349.00 
Cenfronics Printer lnlerface 
Part Number 772BA ..... Price: S12S.OO 

FOR S-100 USERS 

32K Slatic RAM Board 
Part Number 2032C.. . . Price: 5610.00 
16K Static RAM Board 
Part Number 2116C. . . . . Price: 5290.00 

~~t '/J','i::i~grRl~5~0ard ....... . Price SS50.00 
Z -BOA GPU Board 
Part Number 2B10A . . Price: S265.00 
Floppy Oisk Conlroller 
Part Numbor2422A .... ........ Price: S36S.OO 
CP/M'" Version 2.2 Free With Purchase 
S-100 Mainframe 
Part Number 2200A. . . . . . . Price: S47S.OO 

2201A (220VAC) ......... S47S,OO 
S-100 Motherboard 
Part Number 2S01A ............ Price: S150.00 
4-Port Serial 1/0 lnlerface 
Part Number 2710A . . . . . .... Price: S24S.OO 
2-Serial. 2·Parallel 1/0 Board 
Part Number 271BA . Price: S275.00 
4-Port Parallel 1/0 Board 
Part Number 2720A . . ... . Price: S19S.OO 

MICROBYTE 4-PORT 
1/0 BOARD 
• Quad RS-232C serial ports. One20mA 

current loop porl 
• Fully IEEE S-100 Bus compatible 
• Asynchronous Communications with 

ZBOA-DART(TM) or synchronous commu
nications with ZBOA-SIO/O(TM) 

• Full set of modem control signals. 
including RI (Ring Indicator) 

• Easily configurable to any type of terminal 
inlerface 

$265.00 Assembled & Tesled 

Cables Available (Oplional) 

MICROBYTE FLOPPY DISK 
CONTROLLER 
• OMA to within 16 Mbyte of memory 
• Slate-of-the-art NEC76S LSI Controller 
• IEEE S-100 compatible 
• OMA arbitralion allows use of multiple 

boards within a system 

$329. 00 Assembled & Tested 

MICROBYTE Z-BOA/ 
1/0 CPU BOARD 
• A complete single board ZBOA CPU with 

serial/parallel interface 
• Fully compatible with the proposed IEEE S-

100 Bus Slandard 
• ZBOA CPU f4MHz version of·the ZBO) 

$329.00 Assembled & Tested 
Optional Monilor Program 530.00 

MICROBYfE 64K DYNAMIC 
RAM BOARD 
• Fu lly S-100bus compatible 
• 64K x B bit dynamic RAM 
• Low power: 

•BVOC @ 700 mA 
•16VDC@ 100 mA 
-16VOC@ 2S mA 

• Built-in capacity with LED indicator and 
veclor interrupt 

$499.00 Assembled & Tesled 

Printers 

Manutacturer/Model # Price 
Anacom-1SO ... S 99S.OO 
Anadex-9S01 . . .. S129S.OO 
Diablo-630RO . . . . . . . . . . . . .. • . . . S2300 00 
C.lloh Slarwriler 4S . . ...... S192S.OO 
Texas lnslrumenls-B10 ... S16SO.OO 
Epson MX-BO . ... Call For Price 

Modems 
Manufaclurer 
Nova lion 
Nova lion 
Nova lion 
Lexicon 
Livermore 
uos 
UDS 

Model# 
CAT 
d-CAT 
Auto-Cat 
Lex-11 
UV-Slar20M 
uos 103 
uos 202 

Price 
s 149.00 
s 160.00 
s 229.00 
s 139.00 
s 149.00 
s 1 B9.00 
s 29S.OO 

Monitors 
Manufaclurer 
Amdek 
Amdek 
Amdek 
Amdek 
APF 
Hitachi 
Hitachi 
Sanyo 
Sanyo 
Sanyo 
Zenilh 

Terminals 

Model # 
100/12" B&W 
100-BO 
100G/12" Gm 
Color-113" 
TVM-10/10" B&W 
VM 910/9" B&W 
VM 129/12" B&W 
OM 5012/12" B&W 
OM S112ex/12" Gm 
OM C6013/13" Color 
ZVM-121/12" Grn. 

Manufacturer Model # 
Ampex Dialogue BO 
Soroc 10120 
Soroc 10140 
Televideo TVI 910 
Televideo TVI 912C 
Televideo TVI 950C 

Components 
4116's (200 nS) 

Price 
5 139.00 
S 169DO 
s 169.00 
s 37S.OO 
s 149.00 
s 210.00 
s 340.00 
s 270.00 
s 290.00 
s 475.00 
s 129.00 

Price 
s B99.00 
s 750.00 
S1250.00 
s 650.00 
s 72S.OO 
s 950.00 

Apple. TRS-BO. Healh 
16-49 . 
50-99 . 
100 up . . ... 

..... B/S1B.OO 
.. • . . S2.1S each 

. . S2.0S each 
. S1.95 each 

2114 L-2/200 nS 
Low-Power 1 K x 4 Slalic RAM 
1-16 .... . .. S2.9S each 
17-49 ...... S2.BSeach 
50-99 . . . .. S2 .7S each 
100 up ..... S2.6S each 

Components 
74LS240 ... S1.2S each 74LS373 
74LS241 ... Sl10 each 74LS374 
74LS244. . 51.2S each BT24S . 

2708/450 nS 

S1.2S each 
.. S1.2S each 
.. 51.50 each 

1K x B EPROM ... . S3.50 each or B/S26.00 

2716/5 Volt 
2K x B EPROM . .... .............. SS.SO each 

Support Chips 
B080A-CPU . . S 2.50 ZBOA-SIO 
Z80A-CPU . S B.9S B2SSAC5 
ZBOA-CTC .... S 8.9S B2S7ACS . 
ZBOA-DART S13.9S 

Regulators 

S22.00 
s 6.9S 
S15.00 

320T5 . . . . S 80 320T12 . . . . . . . . S .BO 
340T5 . . . . . .. S .70 340T12 .. ...... S .7S 

Connectors 
1-9 10-24 25 up 

DB2SP S2.25 S2.1 S S2.00 
DB25S S3.2S S3.10 S2.90 
DB2SC S .9S S .BS S .7S 

100 Pin IMSAI 
Gold/S-100 Solderlail Conneclors 
S2.60 each or 10/S2.40 each 

Capacitors 
1 @12 Volt Ceramic .. .. . Be each or 100/$7.00 

DIP Sockets - Low Profile 
Tin Soldertail 
Oescriplion Hl 1049 50-99 100 up 
14 pin tin sl s .1S s .13 s .12 s .11 
16 pin lin st s .16 s .14 s .13 s .12 
18 pin !in sl s .19 s .18 s .16 s .14 
20 pin !in st s .25 s .23 s .21 s .20 
24 pin !in sl s .26 s .24 s .22 s .20 
2B pin tin st s .32 s .30 s .29 s .27 
40 pin lin sl s .42 s .40 s .38 s .34 

ASAP offers a30-day buyer protection policy: full money-back guarantee if not 
totally satisfied. 

Ordering Information: Name, address. phone. ship ~y: UPS or Mail. Shipping 
charge: add $2.50 up to 1 lb. for UPS blue; add 51.50 1or U.S. Mail (US. only) 
($25.00 minimum order). Call for larger shipments. 

Terms: We accept cash, check, money orders. Visa & Master Charge (U.S. 
Funds only). Tax: 6%Calif. Res .• COD' sand terms available an approval (school 
PO's accepted). l!!J!I• i!~~1.~~~~~1·ot;· 

Products, inc. (2131 595-6431 
(714) 891-2663 1198 E. Willow St.. Signal Hill. CA 90806 



Systen1 Notes-----------------------------------------------------------

00000000 

0000 000 
"-PIN 4 

KEYBOARD CABLE 

UNDERSIDE OF 
MOTHERBOARD 

Figure 2: A jumper must be added to the Apple's motherboard 
to pass a signal from the CTRL key to the reset-enabling cir
cuitry shown in figure 1. 

currently available. I found everything from simple card
board shields, which slip around the RESET key, to 
switches mounted on the side or rear of the Apple's case 
that are wired in series with the key. Prices ranged from 
$0.15 to $20 or more. 

After careful consideration, I decided I wanted a 
modification that was invisible from the outside of the 
case and required both hands to operate. The best way to 
accomplish this is to duplicate Apple's efforts and use the 
CTRL key. 

Figure 1 is the schematic diagram of my modification 
with the existing Apple hardware shown in color. 
Although there are several ways to incorporate the new 
components, I chose to develop a printed-circuit board 
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Figure 3: Printed-circuit artwork and layout for the control
plus-reset conversion. The circuit board has a 16-pin socket on 
the top side to accept the keyboard cable, and a dual in-line 
16-pin header on the bottom (foil) side to plug into the mother

board's keyboard socket. As seen from the top (figure 3b), the 
holes for the socket are located to the right of the holes for the 
header pins. From the foil side of the printed-circuit board 
(figure 3a), the situation is reversed-the left holes (on the 
elongated pads on the right half of the board) are from the 
socket, and the holes on the right go to the header pins. Also, 
note the placement of the dot in figure 3b, which marks pin 1 of 
both !Cl and the 16-pin socket. 

that is mounted "piggyback" on the motherboard 
socket for the keyboard cable. This also required adding 
a jumper wire to the bottom of the keyboard as shown in 
figure 2. The foil and component layouts of the board are 
shown in figures 3a and 3b. • 

Circle 2 on Inquiry card. 



An 8080-Based 
Remote Appliance Controller 

Many of us are familiar with BSR's 
console .command units and receiving 
modules that control lights and ap
pliances by transmitting signals over 
ordinary 115-volt AC wiring. In the 
January 1980 BYTE ("Computerize a 
Home," page 28), Steve Ciarcia 
discussed the control signals required 
to communicate with .the BSR console 

David C. Staehlin 
5430 Candleglow NE 

Albuquerque, NM 87111 

command unit and presented an in
terface circuit for controlling the 
ultrasonic unit. 

Being a gadget nut, I had already 
purchased a console command unit 
that did not have ultrasonic 
capabilities. My decision to discard a 
perfectly good console and purchase 
one w~th ultrasonic capabilities met 

Photo 1: The standard BSR command console. This unit is exactly the same as the 
ultrasonic version but does not have the 40-kHz transducer and amplifier. The arrow 
points to a jumper at the input of the custom LSI controller integrated circuit developed 
by BSR. This is the input that can accept serial information from a computer. (Photo 
courtesy Dan Thompson) 

with stiff opposition from my wife. 
So I was faced with converting my 
present unit if I wanted to experiment 
("play," as my wife puts it) with com
puter control of remote appliances. 

BSR System Operation 
Even though the standard BSR 

command unit cannot be used with 
the hand-held ultrasonic controller, 
serial communications with the unit 
remain possible. As a preface, I'll 
briefly review operation of the 
ultrasonic data link between the 
hand-held transmitter and the console 
receiver. 

When a command button is pushed 
on the hand-held controller, a coded 
series of 40-kHz bursts is transmitted 
to a receiver section within the con
sole unit. These bursts are amplified 
and applied to pin 7 of the custom LSI 
(large-scale integration) integrated 
circuit (IC) within the console unit, 
where they are decoded and executed 
as the desired command. To eliminate 
the added expense of producing a dif
ferent custom IC, BSR uses the same 
device in both the standard and 
ultrasonic controller models. They 
differ only in that the 40-kHz 
transducer and amplifier sections are 
omitted in the standard model. Since 
it is always good practice and usually 
necessary to have all pins of an in
tegrated circuit connected to some-

January 1982 © BYTE Publications Inc 239 



Circle 91 on inquiry card. 

SITTING 
PRETTY 
You can use just about any desk for a 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter
minal stands are designed to accom
modate a variety of computer equip
ment. Choose from our Classic Series 
desks, DR Series desks and enclo
sures, specialty items like our Apple II 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. It's our 
way of doing business. 

CF"A 
Computer Furniture and 

Accessories, Inc. 
1441West132nd Street 

Gardena, CA 90249 
(213) 327·7710 
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Photo 2: Foil side of the BSR controller. Arrows indicate mounting holes available for 
use by the experimenter. Be careful not to bridge adjacent foil traces when making con
nections to the board. 

thing, BSR connected pin 7 to ground 
with a wire jumper (see photo 1). If 
this jumper is removed, you should 
be able to "fool" the command unit 
into accepting your commands when 
the proper information is injected 
into it. 

Inexpensive Interface Circuit 
As stated previously, pin 7, the 

serial-data-input pin, communicates 
with the outside world through a 
properly encoded series of 40-kHz 
tone bursts. Figure 1 details a circuit 

RJ 
1.8 K 

ENABLE C>--~ 
TILJJJ 

+5V 

R2 
1.8K 

that can generate these 40-kHz wave
forms. If you have only a serial port 
on your computer and can't afford a 
parallel port, the circuit shown in
figure 1 will work with either RS-
232C or standard parallel communi
cation levels. All that is needed for 
RS-232 communications is a device
control or status port that can be tog
gled between 0 and 1. 

The circuit uses an integrated cir
cuit to form the communications link 
with the computer. ICl, a CD 4001 
CMOS (complementary metal-oxide 

NOTE: ALL RESISTORS ARE J/4W, 5% 

I Cl 
CD4001 

DJ 
JN4149 

4 

R3 
39K 

R4 
8.2K 

Cl 
0.001/tf 

OPTOI SOL ATOR 

Figure 1: Schematic diagram of the serial 
interface circuit. The ENABLE signal may 
be originated by a computer's RS-232 port 
or f ram a parallel port driven by the ap
propriate software. The optoisolator is 
used to isolate the controller from the 
computer (the controller's ground "floats" 
at power-line voltage). The oscillator 
made f ram /Cl is designed to produce a 

Number 

IC1 

Type 

CD4001 

+5V GND 

14 7 

40-kHz "burst" when the ENABLE signal 
is received, thus mimicking the signals 
found in a BSR controller with ultrasonic 
capability. 

Circle 407 on inquiry card. --+ 
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VSS 

--~VDD 
GND 

ENABLE 
.. ___ Klj BSR PIN 7 

Cl 
<>c=l<> 

Figure 2: Interface etching, drilling, and component layout. A printed-circuit card of 
the proper size (the figure is actual size) will fit easily in the controller's case, although 
other construction techniques may work as well. Note the orientation of pin 1 on each 
o'f the integrated circuits. 

""" \ 
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D" 
WHY DOES OUR SPELLING CHECKER 

COST LESS THAN THEIRS? 

Maybe we goofed by not charging more 
for The WORD. Our customers tell us we 
must be crazy, giving away this much 
software for only $75. 

What's wrong with it? 

Frankly, we're a little hurt when people 
ask us this question. We guess everyone 
must be getting used to paying $200 to $300 
for decent software. Anything that costs 
less must be junk. Right? ... WRONG!!! 

The WORD is not only cheaper, it's 
better! 

Available NOW for: 
8" single CP/M. , coos™ 

XEROX 820 (8" only) 

lntertec Superbrain TM 

Apple TM with CP/M Softcard 
135 000 word dic lionaryl 

North Star™ Double/Quad with CP/M 
CP/M is a registered trademark of Digital Researcl1 

The WORD gives you more! 

The WORD gives you a 45,000 word 
dictionary that fits into less than 140K of 
disk space. 

The WORD works with your favorite 
text editor and marks mistakes in your 
document for easy, in·context, correction. 

The WORD's one·touch word review 
lets you add new words to the dictionary 
with a single keypress. You can build your 
own custom dictionaries too! 

The WORD will look up the correct 
spelling of misspelled words. 

The WORD analyzes your wr iting, 
counting words and showing you how 
often each word was used. 

The WORD has a special homonym 
helper feature to deal with these pesky 
words. 

The WORD will find rhyming words, 
solve crossword puzzles, and much more! 

CALL TODAY! 

OASIS SYSTEMS (714) 291-9489 
2765 REYNARD WAY, SAN DIEGO, CA 92103 
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semiconductor) quad, two-input 
NOR gate is used to create the 
40-kHz output injected into pin 7 of 
the BSR custom IC. The other IC is an 
optoisolator that provides electrical 
isolation between the computer and 
the BSR unit's ground, which is 
floating at line voltage. Do not try 
this circuit without the optoisolator; 
that would b; a very expensive 
mistake. 

Operating power for the circuit 
comes directly from the BSR's inter
nal power supply. BSR has conve
niently provided holes in the console 
circuit board for power and pin 7 
connections. Photo 2 shows the foil 
side of the command unit's printed 
circuit board, where to pick up the 
V55 and V00 supplies required for the 
interface circuit, and where to tie into 
pin 7 of the custom IC. 

The construction technique or 
component layout for the circuit is 
not critical. However, to keep the 
finished circuit small enough to fit in
side the existing housing, I recom
mend using a printed-circuit board. 
Figure 2 illustrates a full-size etching 
and drilling layout for this purpose. 
Photo 3 shows the completed board 
tucked neatly into the corner of the 
BSR controller housing. Be sure to 
cover the foil side of the finished cir
cuit board with an insulative material 
to prevent the foil patterns from 
shorting to any jumpers installed on 
the BSR circuit board. 

This circuit is not limited to con
trollers lacking ultrasonic capabil
ities. Ultrasonic command units may 
be used by disconnecting the output 
of the 40-kHz transducer amplifier 
section from pin 7 of the custom IC 
and hooking up this interface circuit 
in the same manner as the standard 
control console. With a little work, 
I'm sure a modification can be made 
to the interface circuit presented to 
allow operation of both the interface 
and the 40-kHz transducer and 
amplifier. Since I was too frugal to 
buy an ultrasonic model, I can't say 
for sure. 

Talking to the ·Controller 
Now that we have a method of in

jecting 40-kHz pulses into the control 
unit's custom IC, it becomes neces-



16 Bit 8086 Multi-User Microcomputer System 

$7595 
FOUR 
USER 

SYSTEM 

THE 

FORMP/M-86™ 

TEC 86M 

ONLY 
$1899* 

PER 
USER 

1/2 MEGABYTE 
OF MEMORY 

TWO 8 INCH D.D. 
FLOPPY DISKS 

16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Our 112 
Megabyte, four user system gives each user well over lOOK Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP /M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk 1/0 interrupts to MP/M-86™, allowing for maximum system 
performance in Multi-User operation. 

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 
MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 
EASILY EXPANDABLE - The modular design of the Tee 86 and Tee 86M assures you of continued system expandibility. All options are 

easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 

ONE YEAR WARRANTY - Tecmar Systems are fully assembled and thoroughly tested . All Tecmar Components carry a full One Year 
Warranty. 

SOFTWARE OPTIONS 
MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System . FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 
LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH 

*NOT INCLUDING MP/M-86 and User Terminals. 

OTHER FINE s 100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, 1/0 Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 

REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 

DEALER INQUIRIES INVITED TECMAR, INC. 

INC. 23600Mercanlile Rd. • Cleveland, OH 44122 (216) 464-7410 
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CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 485, Toronto, Ontario M5J 2L7 (4161598-1046 
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NEC 8023 DOT MATRIX 

High resolution graphics: 
144 x 160 dots/inch · Pro
portional spacing · Lower 
case descenders · 9 x N 
dot matrix · 8 character 
sizes · 5 unique alphabets 
· Greek character set • 
Graphic symbols· 100 cps 
print speed · Bidirectional, 
logic seeking printing · 

I~~ · Single sheet friction feed · Paper 
r Vertical & horizontal tabbing • 

I ~19er feed • Bold & underlined print 
~ftOJl!1' MATRIX ...... . .... . (List $795) $ Call 

.(List $745) $Call 

Super low-priced dot res
olution graphics · 5 x 7 dot 
matrix · User replaceable 
printhead & Top of Form 
MX 70 .. . . (List $450) $Call 

Orange Miao 
C. ITOH STARWRITER 

Daisy Wheel Letter 
Quality 25 CPS (Optional 
45 CPS) · Typewriter quality 
· Centronics parallel · RS 
232 Serial (Optional) · Pro
portional spacing · Bi-direc-
tional · Programmable VFU lo.-_..;; _______ .,... 

· Self test · Diablo compatible · Friction teed (OpflOPf~ 
tractors) · 136 printable column~ • Manufactured byTEC 
C ITOH STARWRITER . . . . . . . . . . (List $18i5) S C811 

NEC SPINWRITER 
High Speed Letter Qual

ity · 55 CPS · Typewriter 
quality · Bi-directional · 
Plotting & Proportional 
spacing 
77XX RO. Serial/ Parallel 

.. (List $3055) $2575 

QUME 9/45 typewriter quality . . . .. 
DIABLO 630 typewriter quality . . . . . .. 

$0qll 
. SC$.ll 

~MALIBU 200 
~ 165 cps standard (250 cpsopti.onal) • 

Letter quality font · 12 optional fonts • Bidirectional, 
logic seek ing · 19 x 18 dot matrix • Exi:ianded , tiareeter.s 
(2x, 4x) · Dot resolution graphics • Unq,~linj~ 
MALIBU 200 . .... .. . .. .... . .. .. . (Lilt $2.IBSJ 

TELEVIDEO CAT'S 
TVl910. TVl912C. TVl920C. TVl950-Pl..-Se call toll 
free. Prices are too low to advertise. $ ~J 

CENTRONICS 739 
With graph~ ;iftd'word 

processing Print Ouahty • 1'i 
x 9 dot matrix; suitable for 
word processing • UnCi1erlin
ing · proportiQQ.at spaeing 
· right margin 1ustifitatron • 
serif typeface · 8Qt:100 
CPS • 9W' Pin FtlecJ/Fri ·~ 
feed · Reverse Platef'I 
· 80/13:l columns · Teti 
of Form 

CENTRONICS 739-1 (Parallel) . . (LtSt $95i ) SC8 11 
CENTRONICS 739-3 (Serial) . .. . (List $1045) $815 



·nter specialists. 

- --- - ._,..~-

··-~ --
..... (List $1650) $1350 

Bot Resolution Graphics, 
QuaHty print, speed 9 wire 
staggered printhead with 
tower case descenders · 
Over 150 CPS · Bi-direc
tional. logic seeking · 8 
character sizes; 80-132 col
umns- • Adjustable tractors 
• High-resolution dot graph
ics • Proportional spacing 
& text justification 

... (List $1094) $Call 
.... . (List $1394) $Call 

Tue Grappler1M interface 
c~ is the first to provide 
Qfli-board firmware for Apple 
h~ re olution dot graph
ics. No nger does the user 
need to load clumsy soft-
141,re; routines to dump 

· screen graphics- it's all in 
Ji .chip. Actually. it's our 
E-PROM. and it is replace-

nadex, Epson MX-70, 80* 
Centronics 739, NEC 8023, 

graphic printers. The 
re commands including 

, douple size. and much 
able from Orange Micro and 

Gall fer price. 

• Requires GRAFTRAX 80 

to clear. Manufacturers 
iect to revision 

CA, AK, HI (714) 630-3322 

• V/S4' 

Orang 



40kHzOFF-
I 1 I 0 I 0 I 0 I 1 I I 1 1 

START 14•---ALL ON •·• 

I 1 I _ 1_1_0 I 0 I END OF MESSAGE 

ALL ON -----! 

Figure 3: Data format for the ALL ON command. Note that the 5 command bits are 
complemented and repeated before the end-of-message pulse. Once a command or 
unit number has been sent, allow a 24-ms interval before the next transmission. 

sary to switch this in a manner the 
controller can understand. Controller 
communication messages are made 
up of three main components: logic 
zeros, logic ones, and the end-of
message signal. 

A logic zero is sent to the controller 
by injecting the 40-kHz bust into pin 
7 of the control unit's IC for 1.2 
milliseconds (ms) followed by the 
absence of the 40-kHz signal for 
6.8 ms, for a total time of 8 ms. 
Similarly, a logic one is sent by en
abling the 40-kHz burst for 4 ms fol
lowed by a 4-ms off-time, again 
yielding a total time of 8 ms . The 
end-of-message signal is a 16-ms 
message composed of a 12-ms burst 
of 40 kHz followed by a 4-ms off
time. 

Table 1 lists the codes required for 
any given controller function and the 
channel-number codes required to 
alert any given receiver module in the 
system. A complete command is sent 
to the control module as a series of 12 
bits. First, a logic one is sent to alert 

FUNCTION NAME FUNCTION 

the controller that a message is forth
coming. Next, the 5-bit channel 
number or function code as given in 
table 1 is sent, followed by the logical 
inversion of the same five-channel 
number or function code bits. Lastly, 
the end-of-message signal is sent to 
alert the controller the message has 
been completed. Figure 3 shows how 
the ALL ON command would be sent 
to the controller. Keep in mind one 
important item when using this cir
cuit: a waiting period of at least 
24 ms must elapse between command 
messages, or the controller will only 
respond to the first command sent. 

Putting It All Together 
Home Control Package (HCP), a 

complete manual control program for 
this interface system, is given in list
ing 1 (which begins on page 250), 
along with a sample run listing to 
show the various features im
plemented. This program is written in 
8080 assembly language for operation 
under the Heath Disk Operating 

DO 01 02 03 04 FUNCTION 

0 0 0 1 1 ALL ON 
0 0 0 0 1 ALL OFF 
0 0 1 0 1 ON 
0 0 1 1 1 OFF 
0 1 0 1 1 BRIGHT 
0 1 0 0 1 DIM 
0 1 1 0 0 CHANNEL 1 
1 1 1 0 0 CHANNEL 2 
0 0 1 0 0 CHANNEL 3 
1 0 1 0 0 CHANNEL 4 
0 0 0 1 0 CHANNEL 5 
1 0 0 1 0 CHANNEL 6 
0 1 0 1 0 CHANNEL 7 
1 1 0 1 0 CHANNEL 8 
0 1 1 1 0 CHANNEL 9 
1 1 1 1 0 CHANNEL10 
0 0 1 1 0 CHANNEL 11 
1 0 1 1 0 CHANNEL12 
0 0 0 0 0 CHANNEL 13 
1 0 0 0 0 CHANNEL 14 
0 1 0 0 0 CHANNEL15 
1 1 0 0 0 CHANNEL16 

Table 1: BSR command codes. These 
are the 5-bit codes sent to the BSR con-
trailer by the computer. 

System (HOOS) on a Heath H-8 com
puter. It uses Heath system calls 
(SCALLS) for disk functions and 
various routines stored in the H-8's 
read-only memory. For users of other 
systems, table 2 gives the names and 
functions of these routines. 

This program is designed to be ex
tremely modular to allow the inclu
sion of various subroutines in a clock
driven control routine. Therefore, lit
tle program-memory optimization 

1. $TYPEX Outputs the text in the define byte (DB) statement immediately following the function name. The last bit of 
the string has the parity bit set to signal the end of the string . 

2. . SCIN Inputs a single byte from -the console terminal. If the carry flag is set after the function is called. no data 
was available so a loop for data input is executed . 

3. . OPENR The HOOS open file for read function. The DE register holds a default file device name and extension, HL 
contains the file name, and the accumulator holds the channel number of the file . A carry flag that is set 
upon routine exit indicates an error of some type. 

4. .READ Reads data from an open file. The A register contains the number of the channel to be read and the BC 
register contains the number of bytes to read. The number in BC must be a full sector multiple (i.e., an in· 
teger multiple of 256). Again, a set carry flag at exit indicates a read error. 

5. . CLOSE Closes the file on the channel indicated by the accumulator . 
6. .EXIT Exits the program and returns to the HOOS system command level. 
7. .SCOUT Outputs a single character to the console terminal. Carry set indicates that the console is not ready to ac· 

cept the character . 
8. $HLIHL Loads the HL register indirectly through the HL register. That is, the data at the address in HL and at 

HL + are loaded into the HL register pair. 
9. $TJMP The number in the A register is used to select the proper routine to execute from the list of define word 

(DW) statements following the command. For example. if the A register contains the number 2 then the ad· 
dress indicated by the third DW statement is where execution continues . 

10. . CLRCO Clears the console terminal's internal buffer when executed. 

Table 2: HOOS (Heath Disk Operating System) commands and routines available in read-only memory. These may be used in 
providing disk 110 and to interface with the operating system. The same functions may be simulated under CPI M. 
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CALL TOLL FREE 1-800-528-1054 
~TARI 

Special 32K 800 System 
800 w/ 32K. recorder. star 
raiders. joysticks $930 
Above w/ 48K $990 
800(16K) 
400 
8 10 Disk Drive . 
825 Printer. . .. 
850 Interface . 
4 1 0 Recorder . 
830 Modem . . 
16K Memory .. 
32K Memory . . 

DISK DRIVES 
Lobo 

Apple 1st Drive . .. 
Apple 2nd Drive . 

MODEMS 
Novation 

$744 
... Call 
$440 
$575 
$155 

... $60 
$140 

. . ... $75 
$150 

$490 
$410 

$140 
$155 

.S349 

CAT ... 
0-CAT .. . . 
Apple Cat 11 . 
Auto Cat . . . . . . . . . . $235 

PRINTERS 
C.ltoh 

25CPS - Ser ial .. . 
25CPS - Parallel ... . 
40CPS - Serial 
45Ci;'S - Parallel . 

$1380 
$1325 
$1825 

. . $1710 
Data south 

OS 180 . ..... . $1275 
Diablo 

630 RO 
w /Tract ors .. 

630 RO 
wo/Tractors .. 

Epson 
MX-80 
MX-80 F/T 
MX-100 

lnfoscribe 

.$2275 

. S20~5 

. . .. . Call 
. . . Call 

... . Call 

500... . . . . ...... . ... Call 
1000 . . . . . . ....... . . . .. Call 

NEC 
PC-8023A Call 

7700 Series ..... . .. . 

3500 Series . 
Okidata 

Microline 80 
M1croline 82-A 
Micro line 83-A 
M1crol1ne 84 

Paper Tiger 
560G 

Texas Instruments 
810 Basic 
810 Loaded 

... Call 

. .. Call 

$330 
$475 
$750 
. Call 

.$1060 

$1250 
$1450 

)I\_ llNovationlll .. 

ATARI® Northsraff 
· ~591!2S • 1.eleVideo 

3IVI TEXAS INsrRUMENTS 

EPSON [-'. ~0- . ,~ l 
EPSON AMERICA . INC .... &all... ~ J 

01(1 DATA COMPUTER SYSTEMS 

VIDEO TERMINALS 
Adds 

Viewpoint 
Soroc 

10 120 
10 130 . 
10 135 . 
10 140 . 

Televideo 
910 c 
912 C . 
920 C . 
950 c 

Zenith 
Z-19 . 

DISKETTS 
Scotch 

5y;· 0. 10. 16 Sector 

.5545 

. ... Call 
. . . Call 

. ... Call 

. ... Call 

$575 
$690 
$735 
$925 

5750 

iOty 1001 S250 
8' 0. 32 Sector 

IOty 1001 ... .. ... . 5260 

COMPUTERS 
Altos 

ACS 8000-15 . 
ACS 8000-2 w/ CPM 

NEC . ·' . . 

Northstar 

.$3995 
52695 
. ... Call 

Horizon 11 64K DD 5 2750 
Horizon II 64K OD $3050 

Televideo Systems ......... Call 
Zenith 

Z-89 48Kw/ CPM 52100 

MONITORS 
Zenith 

12" Green Screen . . Call 

Prices & ava 1l ah1 l1ty subiec t to c hange w itho u t not ice Pe rsonal c l1 ec ks w il l c!elay s l1 1 pp 1n~ two weeks 

romN rTeR 2222 E. Indian School Rd. • Phoenix , Arizona 85016 
I~ IC Order Line: 1-800-528-1054 ~ [ ] 

WA~ttC>lJSE Other Information : 602-954-6109 ~ VISA 

~~~~~~~~~~~Store Hours: Tues.-Fri.10-5 MST Saturday 10-3 MST 

Prices reflect 3 \ cash discount. Produc t shipped in factory cartons with 
manufacturers warranty Add 2%. a minimum of $5 . for shipping and handling 



Photo 3: The BSR controller with the serial computer interface installed. Cover the foil 
side of the interface board to prevent shorts to jumpers on the controller. 

has been done. Five major sections of 
routines are used to make up the com
plete program package. An explana
tion of each major routine's function 
follows. 

Title: The program signs on by ex
ecuting the routine TITLE, which 
clears the computer's terminal screen 
and prints the name of the program. 
Users . of terminals other than the 
Heath H-19 will need to examine the 
control codes used and alter them ac
cordingly . Users of terminals without 
any sort of graphics capability will 
probably want to skip this routine en
tirely, since it will not affect program 
operation. 

Readit: READIT reads a data file 
named UNITDEF.DAT and initializes 
the BSR remote-control units accord
ing to the data it contains . 
UNITDEF.DAT also contains all of 
the remote-control unit name descrip
tions for use in various menus used 
later in the program. The READIT 
routine's internal documentation 
gives the information necessary to set 
up this file. A sample file is provided 
in listing 2 (see page 292). Note that 
all 166 unit locations must be defined 
in the file even though only those 
units which have been enabled will be 
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available for control through HCP's 
menu routines. 

Status: Remote-unit status is 
displayed by this routine. Informa
tion listed includes the channel 
number, the channel name as defined 
in UNITDEF.DAT, the brightness 
level of the channel, and the unit's on
off status. 

Menu: Program functions are 
displayed and selected by this 
routine. All commands the BSR con
sole command unit can execute (in 
addition to returning to the status 
display and exiting from the pro
gram) are available from this master 
menu. 

Utility Routines: These routines in
clude the timing loops necessary to 
send commands to the BSR console 
command unit. Since the H-8 com
puter uses about 20 percent of its pro
cessing time to update its front-panel 
display, adjustment of these timing 
loops will be necessary for other 
systems. I recommend using an 
oscilloscope to monitor the duration 
of the signals sent to the BSR com
m and unit; however, if an 
oscilloscope is not available, the tim
ing constants in the routines that send 
the signals to the BSR can be changed 

through trial and error. If the trial
and-error approach is chosen, I 
recommend altering all of the timing 
constants proportionately to preserve 
the proper timing relationships. Also 
in this group are routines that update 
and store the present status of each 
remote unit and form the command 
format required by the BSR console 
command unit. 

Summary 
So there it is, a complete interface 

and program package for those of 
you who want to experiment with 
home control but don't want to spend 
the time or money to implement 
previous BSR interface ideas. Com
ponents for the required hardware are 
inexpensive and readily available 
from a number of sources. By using a 
few spare parts lying around the 
shop, you should be able to build the 
interface for well under $10. 

Even though the program pre
sented is written in 8080 assembly 
language, a similar routine could be 
implemented easily in BASIC once 
the proper timing loops have been set 
up . The assembly-language program 
presented here was written as such to 
allow the inclusion of various 
routines in a real-time control system 
designed for background operation in 
the H-8 computer system. 

The ability to regulate remote 
devices inexpensively is an important 
part of any home-control system. The 
next step in my own system will be to 
tie in this system with the temper
ature-sensing circuits presented by 
Tom Hall in the February 1981 BYTE 
("A Heating and Cooling Manage
ment System," page 326) to allow ef
ficient control of my heating and 
cooling system. Someday I'll have a 
computer-controlled sprinkler system 
tied in with a moisture detector to 
prevent watering the lawn when it's 
raining. (How many times have you 
seen home owners' sprinklers spray
ing away during a downpour?) 
Maybe I should link the system to 
small servo motors in my house's 
heating and cooling system to 
regulate room air flow. Then there's 
always the electric lawn mower.• 

Listings 1 and 2 follow on pages 
250 through 292. 



SUPERVYZ-THE NEXT INDUSTRY STANDARD 
SUPERVYZ is a revolutionary 
software concept designed to 
overcome the frustrations of 
using CP/M~ This allows you to 
crack any non-technical market 
without the hassles of teaching 
the operating system. Instead, 
users are greeted with a series 
of self-prompting, self
explaining menus linking the 
user directly to the application. 
We'll supply the menus or you 
create your own, to meet the 
exact needs of your customers. 
SUPERVYZ presents unlimited 
software flexibility by providing 
a system to coordinate multiple 
application programs. The 
menus tie it all together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 

Dealer inquiries invited, 
foreign or domestic. 

« IF'llE SOFTWARE 

Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 
Circle 148 on inquiry card. 

INTRODUCTORY 
RETAIL PRICE 

$95 

·supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 

MANUFACTURERS 
Ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files ... dealer 
confidence ... instant foreign 
market access ... vertical 
market packaging ... more 
computer sales! 

DEALERS 
Buy SUPERVYZ as a separate 
program .. . bundle software 
from different suppliers ... 
demonstrate capabilities, not 
confusion ... sell computers 
more efficiently - SUPERVYZ 
does the teaching ... end after
the-sale handholding ... 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver .. . 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 
USERS 
Insist on SUPERVYZ ... don't 
buy a computer without it. 

SUPEAVYZM 
YOUR NEW MARKETING TOOL 

FOR INCREASED 
SALES OF CP/M 
COMPUTERS 
AND 
APPLICATION 
SOFTWARE 



Listing 1: HCP (Home Control Package) for the BSR interface. This program is written in 8080 assembly language for Heath's 
HDOS. A sample run is shown at the end of the listing. 

F'OF:T 

LOOF· 

CIF.:Ci 
EOU 

CALL 
CALL_ 
CA!...L 
CALL 
CH 

..TC 
CPI 
Jt .. iz 
CfiLL. 
~WIP 

:t::t: :+: +::-f; :t::f: :+: :t::+: 

TITl_E 
F.:EA[:i IT 
STATUS 
:tT'-,·'F'T>< 

*BEGIN PROGRAM HERE IN MEMORY 
*OUTPUT POF'.T 1::i::S I GHMEHT 

*PRINT THE TITLE 
*READ DATA FILE AND INITIALIZE 
*PRINT UNIT STATUS 

OAH .• .. ·Hi 'I:.. F.:t:·t.urn Frn·-· Th:::- C::rn:rr11.::ind Mc-nu ..... ·" ·" +O:~:OH 

.SCIN *GET INPUT 
HOLDIT *LOOP UNTIL READY 
OflH =+=F.:ETURt·-!? 
HOLDIT *WAIT IF NOT 

LOOP 
*DISPLAY THE MENU 
=t:ril ··!L• DO HC)Fi I J .. I 

* READ IN UNIT DEFINITION FILE 
:t: FOF.'.l"IAT COLU~1!·6 

:t: 1 

* 
:+: 

:t : 

:f: 

:t: 

2 
3-4 
t::' 
... _1-

L.A:3T 

ITEM 
STATUS BIT.. i=ON.. 2~0FF 

LEUEL BIT.. 9=8RIGHT.. 0=DIM 
Lil·~ IT t·~U:·1E:EF'... 1 THF~U 16 
U!-.!IT DE:;:cF.:IPTIUH .. ASC:.:l :l STF:H~Ci 

CfiF:P I ACE F~ET i . .!r::t·.J 

:t: SEE U!·H TL:iEF. DAT FILE FOF.: DrlTfi FI LE E::<At•!r'LE (LI ST H·IG 2. > 
* 

I '··' "t l_ .... , .l 

L:=<J 
Ml)I 
SC:FiU .. 
JC 
Ml)J 
U<I 
L>=:I 
SCrlU_ 
.Jt··lC 
CPI 
JI .. [~ 

CL..OSIT MUI 
SCRU_ 
.JC 

:t::+: :+::t: :f: ·+: +::+• :+: :+: 

D .• [:iEFL T 
H" U!··! I THR!'•I 
i::i..2 
• OFf:t .. l~: 
F:EHf)EF:r;:: 

E: .. :1.2:::: i'.'·:1 
[:; .. Ut··~ l T 8Ur 
• F.:EHCi 
CLOSJT 
01.H 
F.'.Eflr.)EF:F.: 

A .. 2 
. CLO:::.E 
F.'.EADEF.'.F:'. 

*LOAD DEFAULT BLOCK 
=+:L.Cil~iD FI LF 1-.IAME 
:+:CHRt·.lHEL. t-.!Ui·IE:FF: 
:+:OPEH FOk F.'.EHD 
=+EF.:F::oF.: OH Ci=i!~::;;;:'/ 

:+:CHH! .. ~t .. !F.L HUi"!E:F.:.F: 
=-1<ATfEi··1F·T TO F:aiD 5 :.:;;i::~CTUf<~; 

:+:Pl.ff IT HEF.'.E 

=+=CL..O:;E F~ ILE 
:+:IS IT END OF FILE 
*FATAL ERROR IF NOT 

:+=CHi=iH! "!EL t-.IUl·lt::f:::I? 
:+:cu::6E THE F~ I L.E 
=+:EF:F:'.OP C:li··~ C:f1~::;:;~0.,.· 

=+= E:F.:EFiV DOt •. lJ-.! I l ·~PUT I l~TO SEF'AkATE LI HE::;: LOC:A ITCi E:\' 1 .. U H TLCIC: 

U<I 
U<l 
U<I 
MOU 
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E: .. OFH 
D .. U! ·~ l TE:UF 
H .. Ul4ITLOC 
M .. E 

:+:HUME:H:: OF Ut·H T; 
=+=E:ECJ It-IHI I·-!(~ LOCffi I 01·~ 
:+:ADUF~E'.'.::~S L.OCAl I OH 
=+:STO~:E FI k::::T LOUIT I OH 

Listing 1 continued on page 252 
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Listing I continued: 

IH>:: 
MOU 

:3GRTLF' I H>:: 
IHLOF' IN>< 

LDA>< 
CF'I 
JlE 
IH~< 
MOU 
IM>< 
MCll..J 
DCF.: 
Jt..JZ 
u:::r 

HHT PUSH 
MOU 

PLt=:.H 
CALL 
CF'l 
JHZ 
POP 
F'U::::H 
CF1LL 
JMF' 

F'l..l :~;H 

CRU_ 
POP 
F'U~;H 

CALJ_ 
CF'I 
JZ 
MOI.) 
t"l?...11 
Ml)J: 
Pee 
F'Lt=::H 
CRU_ 

SKTHIT CRU_ 
F'(IF' 
F'OF' 
DC:F: 
.Jt·E'. 
F.:ET 

LOHCildT Li< I 
LOHGLF' PUSH 

CAL.L 
POP 
DCF.: 
Jl·t: 
RET 

H 
M .. [:i 

1-1 
D 
[:i 

1?iRH 
I Hl..JJF' 
D 
l"LE 
H 
l'l.·D 
c 

l).C;lGH 
D 
fL E 
1 
PSl.d 
C:iET'.::~TF!T 
.··o··· 
HE::<T l 
F'::::t.i.1 
F'S!.<.! 
OFFUHE 
:=l:: I l ··! I T 
F'::;;1..J 
F'::::t..i 
OHCl! ··!E 
p::;:l.1.I 
PS!.t.I 

.··9 ··· 

S~<I l ··l IT 
E .. f-:1 
[:• .. 0 
M .. ···9 · 
F·~~~:.tl 
p::;;1..J 
It·HEJ··! 
LOHCil.dT 
F'Sld 
0 
E 
II-HT 

D 
ldA1T 
[:i 

E 
L. ot··IGL.. F' 

$T'/F'T::-:; 

*INCREMENT MEMORY 
*STORE LSB OF ADDRESS 
:t: I t·-ICF.:U·IEl·lT PO I l·HEF: < STCWF1GE ::0 

*INCREMENT BUFFER POINTER 
*LOAD A FROM ADDRESS IN DE 
*CARRIAGE RETURN? 
*CONTINUE I~ NOT 
*NEXT CHAR IS THE ONE WE WANT 

:+:I t··ICREYIENT POI l·HEF.: 
=+:STOF:E LSB 
:t:COUl·ff O!-··IE UH I T DCtHE 
:+DO t·~E>=:T OHE 
*NUMBER OF UNITS 
:t:Sfll..JE D 
:t:GET NUME:EF: OF UH IT 
*ADJUST FOR OFFSET 
:+:SAUE I T 
*GET STATUS BYTE 
:+:OFF? 
:t:.JUMF' IF t·KH 
:+:EL::E F.'.E:::-.TOF:E CHAHl··iEL # 
:+:::::AUE IT FIC~A I I·~ 
:t: TUrJ·~ IT OFF 
:+:Fll ·· IC:• LOOF' 
:t:f?ESTOFr:E C:Hrl!·~HEL 
:t:SAUF. IT 
:t:lUF.:H IT OH 
:t:~:F::::Tor~:E OW1HHEL 
=+=:7.:Al...IE IT 
*GET LEUEL BYTE · 
:+: L-; IT H H4E"::· 
=+=l.. .. OOf=· IF 9) 
*ELSE SAUE THE LEUEL 
:+:CL.[F:1t.=: [) 
*STORE 9 R3 PRESENT LEUEL 
:t:F~ESTOF:E CHFll··!l·.JEL. t·-!UME:EP 
:+::=:HUE IT f:U::;R I l··I 
*ADJUST INTENSITY 
*WAIT BETWEEN COMMANDS 
=·t<CLEA~: STHCX 
=+=PE:5TORE COUl·-IT 
:+>COLH·fr DOl.i.11'··1 
=+:DO AHUTHEF: 
:+:Fll·D F:ETl ... IFj·.I ldHEt·.J DDl"··IE 

:f:LOl··~G ldf=i I T F.:Ol.IT I NE 
*SAl..JE C:OUt-HEH 
:+:l.JAIT 
*f.::ESTOF:E COL.lt·ffEF:: 
:t:DECF~Et'1Elff CCIUHT 
:t:l.J)OF' Ut-rr IL OOl··IE 

F;Ef:1DEPF<: CAL.L 
()8 OAH .. Ufl/-·1 .. 'DH"rA F::-I L.E !·I Is::.; l t··IG - F'POG~~:AM ABOF.:TEC• ·· 

SCFil .. L 
07H .. OAH-1-o~::DH 

E><IT 
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Listing 1 continued: 

*TYPE STATUS OF HOUSEHOLD U~ITS 

:f::f::f::f::f::f::f ::f::f::f: 

:+: · DISF'LA'..-' THE Ul·HT STATUS 
* ENTRY NONE 
* USES ALL 

STRTU::; U::I 
UO::I 
CALL 

DE: 

D .. (:1 

:+:NUMBER OF UNITS 
:+:UNIT INDEX OFFSET 

$TYPTX :+:PRINT HEADING 
01BH~045H,0AH,09H,09H.09H,/ / 
1)1 E:H, ··· r-F~EMOTE UH IT STATUS-~.• 01 BH .• ··· ·=i ··· .• ~ZIAH .• ORH 
/UNIT',09H,09H,09H,~UNIT NRME/,09H.09H,09H 
/LEUEL STATUS/ .0AH 

DE: 0AH+080H 

STATLP PU::::H 
PU:::~H 

MOU 
PU:::;H 
CALL 
MOU 
CPI 
'"TZ 
CALL 
DB 
CALL 
CALL 
DE: 
POP 
F'LJ:::;H 
CALL 
PU:~::f-i 

CALI_ 

B 
D 

GETCHAH 
A .• M 

STAHE;:.::T 
"1'T\'PT>=: 
··· ·' +Ot:i?!H 
STF.:Oi..11 
:tT\'PT>=: 
(i9H .. 09H+i:::;::::OH · 
PS!.1.I 
p::;;!,t.i 
GETDESC:: 
E: 
ST I:;:: OUT 

*SAl . .JE BC 
=+=SH...IE DE 
:+:FETCH eHANNEL NL~BER 
=+=SAUE CHAMt·-IEL HUME:EF~ 

:+:AODF.:ESS OF RSC l I STF.: I MG 
*GET B'·.-'TE 
:+:[)I SABLE[:i? 
:i<[)O t·~D=:T Ol-~E IF SO 
:t:Il·~DEHT 

=+=OUTPUT THE ~··IUMBEF~ 

=+DO Tl.JG TABS 

=+=PESTDF.:E CHAHt·~EL 

:+:SAUE IT AGA It·~ 
:+:GET ADDRESS DESCRIPTION 
:+:SAUE NUMBER OF CHARS 
:+:OUTPUT THE STR I (··K~ Listing 1 continued on page 258 

PRICE IS OUR MOST IMPORTANT PRODUCT! 

CROMEMCO 
Reg. Price Our Price 

System I $3995. $2999. 

SystemZ2H 9995. 7399. 

System Ill 7995. 5999. 

•Registered trademark of North Atlantic Industries. Corp. 

254 January 1982 © BYTE Publicalions Inc 

TERMINALS 

HAZELTINE Esprit 
1421 
1500 

Executive 80 Model 20 
Model 30 

SOROC 

$659.95 
769.95 
979.95 

CALL 

QANTEX 
* PRINTERS 

Model 6000 Parallel $1149.00 
Model 6000 1Serial 1195.00 

EPSON Model 80 499.95 
Model 100 759.95 

TEXAS INSTRUMENTS 

699.95 
Model 810 1399.00 

Model 10120 INTERTEC 
Model 10140 1099.95 Superbrain 64KDD 2699.00 

TELEVIDEO Superbrain 64KOD 3299.00 
Model 912 779.95 NORTHSTAR 
Model 920 829.95 Horizon II 64K 3299.00 
Model 950 1099.95 Horizon 1100 64K 3599.00 

Phone Orders Call I Most items in stock tor immediate delivery. Factory sealed cartons. Full 

516-869-8537 manulacturer°s guarantee. All products subject to availab11ily. All prices 
subject to change. N. Y. S. residents add Sales Tax. Shipping F .0. B. N. Y. 



~uperSoft's 
[iallery ~f CP /M Masterfi'o~ks 
rogramming Languages 
~ .. 
J 

ORTH 
DRTRAN IV 
ATFOR 
ASIC 
·1NY' PASCAL 
_ISP 

• ystem Maintenance 
•iagnostics II 
•iagnostics I 
•ISK DOCTOR 

ltilities 
ltility Pack # 1 
l tility Pack #2 

·ext Processing 
;TAR-EDIT 
"FS 
)uper-M-List 

;oftware Security 
:ncode/Decode II 
: ncode/Decode I 

ntercommunications 
"ERM 
"ERM II 

Entertainment 
~NALIZA 
~NALIZA II 
~EMESIS 
)ungeon Master 

(For use with Nemesis) 

Miscellaneous 
rnooo Cross-Assembler 
'C" Cross-Compiler (28000 Target) 

Disk/Manual Only 
$200120 . 
$200120 
$225/25 
$100/NA 
$200/25 
$ 85/10 
$150/15 

$100/15 
$ 75/15 
$100/10 

$ 60/NA 
$ 60/NA 

$225/10 
$ 85/15 
$ 75/10 

$100/20 
$ 50/20 

$150/15 
$200/15 

$ 35/NA 
$ 50/NA 
$ 40/NA 
~ 35/NA 

$500/25 
$500/25 

Utility Packs #1 & #2 

Utility Packs #1 and #2 are a collection of 
versatile general purpose routines that can 
speed program development . 

Utility Pack #1 includes: 
• GREP : Searches a list of 

files for the spec· 
ified string. 

• CMP : Compares two 
files. 

• WORD : Searches for a 
string. 

•TOKEN: Searches for a 
string surrounded 
by white space. 

• UNIQ : Removes dupli· 
cate adjacent 
lines. 

• RM : Erases a list of 
files. 

• AR : Archiver. Puts 
files into one 
large file . 

• SUM : Performs a check· 
sum. 

•WC : Counts words and 
lines. 

• SORT : lri RAM variable 
length record 
shell sort. 

Utility Pack #1: $60.00 
(Requires 24K CP/M) 
Utility Pack #2: $60.00 
(Requires 32K CP/M) 

Utility Pack #2 includes: 
•TR : Translates one 

user defined set 
of characters in a 
list of files to an· 
other set. 

• RPL : Replaces one user 
defined string 
with another 
string. 

• DC : Powerful postfix 
desk calculator 
program with 13 
digit precision, 
transcendental 
functions , and 10 
registers. 

• DIFF : Compares two 
source files and 
displays the dif· 
ferences. 

• PR : A multi-column 
print formatter. 

• SLEEP : Processing pause. 
• INUSE : Displays 'IN USE' 

message. 
• CAT : Concentrates a 

list of files. 
•DA TE : Maintains current 

date file for PR. 
• SPLIT : Splits a file into 

smaller chunks. 

TT TT TT TT TT TT TT TT T'I' 'I' 

loftware available for virtually all CP/M 
;ystems. Specify your system. Many programs Include SuperSoft's online "HELP" system! 

~ ~~~- - - - - - - - - - - - - - - - - ,..--_-....:;- ~ 

I 

I 

I 

I 

I 

' 
I 

I 

I 

I 

, 

TERM 
A Complete Networking/Intercommunications Package 

TERM allows the CP/M user to communicate with 
other CP/M based systems or with remote timesharing 
computers. TERM supports file transfers between both 
timesharing systems and between CPIM systems. 

TERM equals or exceeds comparable programs in 
power and flexibility, but costs less, delivers more and 
source code is provided on discette! 

With TERM you can send and receive ASCII, HEX 
and COM files. You also have a conversational mode, 
and a timesharing terminal emulator. Below is a partial 
list of features: 

• Engage/disengage printer • terminal emulator 
• auto error checking with re-try 
• conversational mode 
• send files • receive fil es 

requires 32K CP/M and a minimal knowledge ol assembly language 
programming. 

TERM is supplied with source and user manual : $150 

Manual only: s15.oo TERM 11: $200 

------

• 
• 
• 
• 
• 
• 
• 
• 
' • 
• 
• 

For complete information on these and all other 
SuperSoft products, please write for our free 'catalogue. 
Available from fine dealers everywhere, 
or directly from: · · 
SUPERSOFT, INC. 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
217-359-2112 Telex: 270365 
Technical Hot Line: 217-359-2691 

U.K. and Europe: Japan: 
DIGIT AL DEVICES ASA CORPORAT ION INTERN ATIONAL 
134 LONDON ROAD , 1·2·8. SHIBA·DA IMON . 
SOUTHBOROUGH KENT TOKYO 105 
TUNBRIDG E W ELLS JAPAN 
TN4 OPL Tel. : {03).437·3901 Telex: 242·3296 
EN GLAN D Te lex : 95582 
Tel.: Tunbridge Wells (0892) 3797719 

2A hour express service available! 

•cP/M REGISTERED TRADEMARK DIGITAL 
RESEARCH 

SSS FORTRAN is the copyr ighl ot 
Small Systems Ser\'ices. Urbana, Illinois 

Pnc es subtecl 10 change w1rflou1 no11CR Super:Scft 
First in Software Technology 
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Go with McGraw-Hill's 
TAKE ANY 3 BOOKS 

FOR ONLY $1 oo EACH 
when you join the 

COMPUTER PROFESSIONALS' 
BOOK CLUB (values up to S75.00)* 

THE PASCAL HANDBOOK. By 
Jacques Tiberghien. 471 pp . A sin
gle reference manual that tames 
this unruly language. Every feature 
of Pascal is explained in a brilliantly 
organized format that covers the 
major Pascal dialects, including 
Jensen and Wirth's original defini
tion, with the CDC implementation 
... the proposed ISO Standard ... 
UCSD Pascal ... Pascal 1000 
(HP1000) ... OMSI Pascal-1 ... and 
Pascal/Z. 
582365-98 $27.50 
!Counts as 2 of vour 3 booksl 

MICROPROCESSOR APPLICATIONS 
MANUAL. By Motorola Semicon
ductor Products, Inc. 7 20 pp., il
lus ., 81/2 x 11 format . With nuts
and-bolts practicality, this manual 
by the Motorola people (who should 
know) gives you detailed applica
tions information on micro
processors . Assumes no prior 
knowledge on your part about 
MPUs. 
435/2788 $42.50 
!Counts as 2 of vour 3 booksl 

COMPUTER CAPACITY. By Melvin J. 
Strauss. 288 pp., tables and 
charts. The key purpose of the book 
is to provide both senior manage
ment and DP practitioners with a 
methodology for identifying and 
quantifying issues of capacity and 
demand within the data center 
without becoming entrapped by 
language problems 
582317-9 $24.95 

ENCYCLOPEDIA OF COMPUTER SCIENCE. Edited 
by Anthony Ralston and C. L. Meek. 1,500 pp ., 60 
illus., 100 charts, 7 x 10 format. This first and only 
in-depth coverage of the entire field of computer 
science in a single volume is comprehensive and 
completely up to date. 
769/0lX A $60.00 
tcounts as 3 of vour 3 booksl 

BUILD YOUR OWN ZSO COMPUTER. 
By Steve Ciarcia . 330 pp., dia
grams, softbound. Written for peo
ple who don't need an introductory 
electronics handbook. Its admira
bly achieved objective is to present 
a practical, step-by-step analysis 
of digital computer architecture 
and the construction details for a 
complete and functional micro
computer. 
109/621 $12. 75 

DATA STRUCTURES USINC PAS
CAL. By Aaron M. Tenenbaum and 
Moshe J. Augenstein . 544 pp ., il
lus. With its emphasis on struc
tured design ·and programming 
techniques, this definitive work 
takes you on a trailblazing journey 
through Pascal. Separate chapters 
are devoted to the stack, recursion, 
queues and lists, Pascal list pro
cessing, trees, graphs and their 
applications. 
582230-X $23.95 

HOW TO BUILD YOUR OWN WORK
INC MICROCOMPUTER. Bx Charles 
K. Adams. 308 pp., 214 11/us. and 
tables. Everything you need to know 
to build your own microcomputer 
with a handful of chips! The author 
takes you through the hardware . .. 
assembly and running of the sys
tem ... and details the instruction 
set and mechanics of program- . 
ming. 
582267-9 $14.50 

APPLE PASCAL: A Hands-On-Ap
proach. By Arthur Luehrmann & 
Herbert Peckham. 426 pp., spiral
bound . Finally, a how-to-use
PASCAL book for Apple computer 
users that makes a complex lan
guage as· easy as (forgive us!) 
applesauce. Takes you from "total 
ignorance" all the way up to very 
impressive competence in the use 
of that rather complex language, 
PASCAL. 
491/712 $10.95 

MICROPROCESSORS/MICROCOM
PUTERS/SYSTEM DESICN. By 
Texas Instruments Learning Center 
and the Engineering Staff of Texas 
Instruments, Inc. 634 pp., illus ., 
outsized 71/4 x 101/4 format. The 
book takes you through the devel
opment of memory-to-memory ar
chitecture, shows you the compo
nents, and details programming 
methods and techniques. 
637 /58X $24.50 

MINICOMPUTER SYSTEMS: or
ganization, Programming, and 
Appllcatlons. By Richard H. Eck
house, Jr. and L. Robert Morris. 
2nd Ed .. , 491 pp., illus. Updated, 
revised, and expanded, this is a 
book for every systems program
mer, systems designer, computer 
scientist, and application special
ist who wants to know more 
about microcomputer hardware, 
software, and design. 
787/026 $21.95 

AUTOMATIC DATA PROCESSINC 
HANDBOOK. Edited by The Diebold 
Group. 976 pp., 269 illus. Written 
by a staff of internationally recog
nized authorities on ADP, this com
prehensive handbook explains sys
tems, programming and the lan
guages, ·communications pro
cesses, and the design and instal
lation of today's computers. 
168/0758 $49.95 
!Counts as 2 of vour 3 booksl 

SOFTWARE DEBUCCINC FOR MI
CROCOMPUTERS. By Robert C. 
Bruce. 351 pp., illus. Takes you 
through the fundamental methods 
for finding errors, glitches, and 
faults in programs . .. goes on to 
techniq_ues for tracking down and 
exterminating program bugs . .. 
then combines these techniques 
into a complete debugging plan. 
582075-7 $18.95 



EXPERIENCE! 
Be sure to 
consider these 
important 
titles as well! 

THE DEVIL'S DP DICTIONARY. By 
Stan Kelley -Bootle. 160 pp ., 
softbound. This devilishly clever lit
tle book is guaranteed to f i ll anyone 
who has ever slaved over a hot ter 
minal with savage c:1elighL Some 
500 computer words and terms are 
misdefined, from abacus to your pro
gram. 
340/226 $7 .50 

MICROCOMPUTER INTERFACINC. 
By Bruce Artwick. 352 pp ., 117 il
lus. In this up-to-date, complete 
design guide you'll find the de
tailed descriptions and explana
tions necessary to enable you to 
select, build , and interface micro
computer systems to virtually all 
applications. Advanced interface 
devices and methods are thor
oughly examined and illustrated. 
789/436 $24.95 

PERSONAL COMPUTINC: Hard
ware and Software Basics. Elec
tronics Book Series. 224 pp. , 175 
illus ., BV2 x 11 format . Gives you 
comprehensive guidance to the 
present state of the art in personal 
computers-an overall survey of 
the technology and methods avail
able to perform various tasks, facts 
about the work others are doing
and just how they are doing it. 
191/514 $24.50 

PROCRAMMINC AND INTERFAC
INC THE 6502-Wlth Experi
ments. By Marvin L. De Jong. 414 
pp., heavily illus. , softbound. This 
guide not only teaches you all you 
must know about programming and 
interfacing the 6502 , but it also 
carries you to a high 1.evel of under
stand ing and proficiency quickly 
and painlessly. 
582080-3 $15.95 

ZBO USERS MANUAL. By Joseph 
Carr. 326 pp., with diagrams, 
charts and tables . Takes you 
through every opportunity the ZAP 
can offer. It covers ZBO pin defini
tions, CPU control signals , support 
ships , interfacing peripherals, and 
much more. It also includes a 177-
page ZBO instruction set so you can 
study the instructions on a one
by-one basis. 
582336-5 $13.95 

ELECTRONIC CAMES: Design, 
Programming, and Trou
bleshootlng . By w. H . 
Buchsbaum and R. Mauro. 335 
pp ., 338 illus. Informat ion you 
need to design, program, and trou
bleshoot electronic games is right 
here in this widely popular hands
on guide. 
087 /2108 $26.95 
ccounts as 2 of your 3 booksJ 

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 
guarantee 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 par
ticipate 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 t!ie Club Bul
letin 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 sp eci fied , 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 
more books over a two-year period. 

6502 SOFTWARE DESICN. By L. J. 
Scanlon 
582138-9 $10.50 

THE CIANT HANDBOOK OF COM
PUTER PROJECTS. By the Editors of 

~~2~lf~zine $15.95 

SYNTAX OF PROCRAMMINC LAN
CUACES: Theory and Practice. By 
R. C. Backhouse 
582064· 18 $25.95 
ccounts as 2 of your 3 booksJ 

STRUCTURED PROCRAMMINC: 
Theory and Practice. By R.C. 
Linger, H.D . Mills, & B.I. Witt 
788/537 $20.95 

THE BYTE BOOK OF PASCAL. Edited 
by B. W. Liffic k 
789/6738 $25.00 
ccounts as 2 of your 3 booksJ 

COMPILER DESICN AND CON· 
STRUCTION. By A. Pyster 

PROCRAMMINC LANCUACES. By 
Allen B. Tucker, Jr. 439 pp. , illus . 
Gives you not only the principles of 
design but the applications of six 
major programming languages. 
Shows you their strengths and 
weaknesses in solving various rep
resentative " benchmark" prob
lems. 

582026-9 $24.50 

654/1588 $:28.50 
ccounts as 2 of your 3 booksJ 

THE Z-80 MICROCOMPUTER 
HANDBOOK. ByW. Barden, Jr. 
784/914 $8.95 

COMPUTER PERIPHERALS FOR 
MINICOMPUTERS, MICRoPRo
CESORS AND PERSONAL COMPUT
ERS. By L.C. Hohenstein 

BIT-SLICE MICROPROCESSOR DE
SICN. By John Mick and Jim Brick. 
398 pp. All in one place-the cru
cial information you 've been need
ing about the 2900 family of bit
sl1ce microprocessor components. 
This remarkab le " first " designs 
right before your eyes not just one 
but two complete 16-bit machines! 
417/814 $24.00 

294/518 $19.50 

16-BIT MICROPROCESSOR AR
CHITECTURE. ByT. Dollhoff 
582003·X $24.95 

PRINCIPLES OF INTERACTIVE 
COMPUTER CRAPHICS. By W. M. 
Newman & R. Sproull 
463/3878 $28.95 
ccounts as 2 of your 3 booksJ 

* If you join now for a trial period and agree to purchase 
four more books-at handsome discounts-over the next 
two years. (Publishers' prices shown) 

-----· MAIL THIS COUPON TODAY ·---·-· 
McGraw-Hill Book Clubs 
Computer Professionals' Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 
Please enroll me as a member and send me either the ENCYCLOPE
DIA OF COMPUTER SCIENCE, billing me only $3.00 , or any three 
other books, billing me only $1.00 each, plus local tax, postage, and 
handli ng. If not satisfied, I mny return the books within 10 days and 
my membership will be canceled. I agree to purchase a minimum of 
four additional boo.ks during the next two years as outlined under the 
Club plan described in this ad . Membership in the Club is cancelable 
by me any time after the four.book purchase requirement has been 
fulfilled. 

D 
D 

Check here if you want ENCYCLOPEDIA OF COMPUTER 
SCIENCE (769 / 0lX). 

Check here if you prefer three other volumes, and.indicate 
below by number the books you want. 
A few expensive books (noted in the description) count as 
more than one choice. 

.___ _ ___.I ~I -~I I.__ _ __. 
Name----------------------
Address/ Apt. __________________ _ 

City/State/ Zip - -----------------

Corporate Affiliation ----------------

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 added to all shipments. 

Orders from outside the U.S. cannot be accepted. 
P39543 

I 
I 
I 
I 
I 
I 

------------------------



Listing 1 continued: 

POP 
MOU 
CMR 
ADI 
JHC 
MOU 
Ml)J 
sc1=1LL 
.JC 
[)C:k 
Jt·C 
POP 
PU:::~H 

CA!. .. .L 
STl.t.IAIT SC:ALt_ 

JC 
CALL 
DB 
POP 
Pl.E;H 
CALL 
CPI 
PUSH 
C7 
·~ 

POP 
CMZ 
CALL 

STAHE~~:T POP 
POP 
POP 
HIX 
DCR' 
JMZ 
RET 

********** 

E: 
A.,C: 
A 
i::1~~:E:i-·I 
ST'.::::!<lP 
C .. A 
fl., ,.· 

.SCOUT 
ST'.:~F'C 

c 
ST'.::PC 
PS!.1.l 
PS!J.l 
GETLl.JL 
.SCOUT 
STl..JAIT 
$T'-.-'PT;:.,; 
... ·' 

p;:;:...i 
F'S tr.I 
GET'.;TAT 
·' 1 .. 
PStd 
PF.:OH 
PS\J 
PROFF 
CRLE 
PSI.ti 
[> 
B 
D 
c 
STAT LP 

... 
·' ·'+(1f:OH 

:+:F.:ESTOPE E: 
*NUMBER OF CHARS INTO A 
:+:C0!'1PLEMEHT IT 
:t:HUME:EF~ OF SF'ACES T 0 PA[; 
:-1<SKIF' IF 47 ALi:;::EAD\' OUTPUT 
:-1<STO~:E THE MUMBEF~ 
:+:LOAD A SF'fiCE 
*OUTPUT IT 
*LOOP UHT IL PEAD\' 
:+DECF.:EMEt·ff COUHT 
*LOOP UNTIL DONE 
:+:F~ESTO~:E A 
*SAUE IT AGAIM 
:t-GET l_El..JEL B\'TE 
:+:OUTPUT IT 
:.f<LOOF' UtH IL F.:EAOV 
*HmE::-:: (11..JEF:: TO PF~OPEF.: COLUMM 

:+:GET CH~1t-.lt·~EL NUMBEF~ 
:t:SAi...IE IT AIJR I I-.! 
:+:CJET STATUS B\'TE 
*I::;. I T C:it-~E? 
:+:SflUE FLAGS 
:+:PF.: Hff ot..J IF 50 
*RESTORE FLAGS 
*ELSE PR It-H OFF 
*OUTPUT CA.~R I AGE RETLIRM 
*RESTORE A 
*RESTORE D 
*RESTORE B 
* IMCREMBff UH IT # 
*DECREMENT CDUHT 
*DO NE>:T ONE 
*ALL DOME 

* PRUIT ON C~: OFF 

PROM 

PR OFF 

CALL 
DB 
RET 

CALL 
DB 
RET 

UTILIT'l ROUTINES 

********** 

$TVF'Ti-<: 
01BH .. -'p ON~- .. 018!-b -·~--+080H 

:f=T'y'PTi<: 
"OF_, .. ""F ·' +083H 

* GET ADDRESS OF STATUS B'i-'TE 
* 
* 
* 
* 

EMT RV 
E:>UT 

USES 

fi=CHAHHEL NUMBER 
A=STATUS BVTE 

Hl~=STATUS ~~TE ADDRESS 
ALL 
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•EVERYTHING FOR YOUR TRS·80* •ATARI*• APPLE*• PET*• 
•TRS·BO is a ln~tmairk of the Radio Sh.ack Division of Tandy Corp. - •ATARI is a tradem.ark of Atari Inc. - •Apple is a trademark of Apple Corp.· •Pet is a tndemark of Commodore 

BUSINESS PAC 100 
100 Ready-To-Run 

Business Progrants 

BUSINESS 100 PROGRAM LIST 
59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 

Weighted average cost of capital 
T 1ue rate on loan with compensating bal. required 
True rate on discounted loan 

l RULE78 
2 ANNUi 
3 DATE 
4 DAYYEAR 
5 LEASEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

\0 DEPRDDB 
11 TAXDEP 
12 CHECK2 
13 CHECKBKl 
14 MORTGAGE/ A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWITH 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 M.l\RKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
31 BLACKSH 
32 STOCVALl 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETMLPH 
37 SHARPEl 
38 OPTWRITE 
39 RlVAL 
40 EXNAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 UTILITY 
45 SlMPl£X 
46 TRANS 
47 EOQ 
48 QUEUE\ 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 

!'(AME 

53 FQEOWSH 
54 FQEOQPB 
55 QUEUECB 
56 NCFANAL 
57 PROFlND 
58 CAPl 

Interest Apportionment by Rule of the 78's 
Annuity computation program 
Time between dates 
Day of year a pa11icular date falls on 
Interest rate on lease 
Breakeven analysis 
StraightJine depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash now \IS. depreciation tables 
Prints NEBS checks along with daily register 
Checkbook maintenance program 
Mortgage amrntization table · 

64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMETR 
69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABEL\ 
75 LABEL2 
76 BUSBUD 

Merger analysis computations 
Financial ratios for a firm 
Net present value of project 
Laspeyres p1ice index 
Paasche price index 
Constructs seasonal quantity indices for company 
Time series analysis linear trend 
Time series analysis moving average trend 
Future price estimation with inflation 
Mailing list system 
Letter w1iting system-links with MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 

Computes time needed for money to double. t1iple. etc. 
Determines salvage value of an investment 

77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 

Computes weeks total hours from timeclock info. 
In memory accounts payable system-storage pe1mitted 
Generate invoice on screen and print on printer Rate of return on investment with variable innows 

Rate of return on investment with constant inflows 
El!ective interest rate of a loan 
Future value of an ir.vestment (compound interest) 
Present value of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent & nonequivalent dated values for oblig. 
Present value of deferred annuities 
% Markup analysis for items 
Sinking fund amo1tization program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected 1etum on stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate of future earnings per share for company 
Computes alpha and beta va1iables for stock 
Portfolio selection modeJ.i.e. what stocks to hold 
Option writing computations 
Value of a 1ight 
Expected value analysis 
Bayesian decisions 
Value of pe1fect information 
Value of additional information 
Derives utility function 
Linear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model 
Single se1ver queueing (waiting line) model 
Cost-volume-prof~ analysis 
Conditional prof~ tables 
Opportunity loss tables 
Fixed quantity economic order quantity model 

DESCRIPTION 

As above but with shortages permitted 
As above but with quantity price breaks 
Cost-benefit waiting line analysis 
Net cash-flow analysis for simple investment 
ProfitabiLity index cl a p1oject 
Cap. Asset Pt. Model analysis of project 

80 INVENT2 
81 TELDIR 
82 TIMUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SELLPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFlLE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

100 POR1VAL9 

In memrny inventory control system 
Computerized telephone directory 
Time use analysis 
Use of assignment algo1ithm for optimal job assign. 
In memory accounts receivable system-storage ck 
Compares 3 methods of repayment of loans 
Computes gross pay required for given net 
Computes selling price for given af\er tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zip code 
Types envelope including return address 
Automobile expense analysis 
Insurance policy file 
In memory payroll system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase p1ice for rental property 
Sale-leaseback analysis 
Investor's rate of return on conve1table bond 
Stock market po1tfolio storage-valuation program 

-----------------------------------------------------t 

: D CASSETl'E VERSION 
: D DISKETl'E VERSION 
c D TRS-so• MODEL n VERSION 
t 

ADD $3.00 FOR SHIPPING IN UPS AREAS 

$99.95 
$99.95 

$149.95 
c 
t 
c 
t 
c 
t 

ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 

c 
t 
c 
t 

• t 
c 
t 
c 
t 
c 
• c 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 

Circle 164 on inquiry card. • • • 



Listing 1 continued: 

GETSTAT MOIJ 
I'll.JI 
u-:1 
DAD 
DAD 
CALL 
1'10') 
F:ET 

********'+'* 

c .. A 
8, [1 

H .• UIHTLOC: 
8 
8 
$HLIHL 
fi,M 

:t<CHAt-lHEL HUMBER I H C 
*CLEAR 8 
*ADDRESS OF FIRST Ut-1 I T 
*ADC• OFFSET 
:t<ADD IT RGAIH 
*GET THE fi[)[)RESS 
*FETCH THE STATUS BYTE 
*RETURH 

:+: GET ADDF:ESS OF LEUEL B'-.-'TE 

* HffR'-.-' 

* Ei-:IT 

* 
* USES 

GETUJL CALL 
I t-.t:-=: 
l'lOIJ 
RET 

**:+::+::+::+::+::+::+::+: 

fi:::::CHAt-!HEL HUMBER 
ft=LEl,.IEL 8\'TE 

HL=LEUEL 8\-'TE ADDF~ESS 
ALL 

GET STAT 
H 
fi_.M 

*GET THE STATUS 8\-'TE 
*IHDE:::< TO LEUEL 8'-.-'TE 
*LOAD THE 8'-lTE 

* GET THE DESCRIPTOR STR i t·-!G ftDDRESS 
* EHTF:V fl=CHAHHEL HUMBEF: 
* Ei·-:I T C=HUMBER OF CHRF:ACTERS TO PF: I MT 
* HL=FldA OF STF:It-4G 
* USES ALL 

=i<IJET LEUEL E:'/TE GETDESC CALL 
IM>=: 

GETLUL 
H *I HCREMEl·ff TO F'F:OF'EF: B'/TE 

IM~-:: 

It-I~·=: 

PUSH 
un 

DESLOOP MOU 
CPI 

IH:=-: 
IM~< 
~TMF' 

DESDO!-~E POP 
RET 

*=+==+=******* 

H 
H 
H 

A,M 
(IAH 
DE5DOHE 
8 
H 
DESLOOP 
H 

:f:SRUE FldA 
*CLERF~ BC 
:+:FETCH A CHARACTER 
:t:CA~:F.: I AGE F:ETUF.'.1·4 ·-;.
:+:F.:ETURI·~ IF :::.u 
=+:I t--ICREMEHT COUHT 
:+:I MCREMHff PO I t·HEF.: 
:.;<AHD DO AGA Ii··~ 

:t-~£5TOF£ FldR 
=+:fit··IL• F:ET UFJ·~ 

* OUTPUT A GIIJEH STRIMG 

* :-r: 
USES 

STROUT 1'101) 
AMA 
~TZ 

STF.:LOOP MOU 
SCA LL 
JC 
IH>=: 
DCR 

HL=Fl,IA OF STl?IMG ADDF~ESS 
C ==HUMBEF.: OF CHRRRCTEF:S TO PF~ I t-n 
ALL 

ft_,(: 

A 
STJ;=:DOME 
fl .. M 
• ::::couT 
ST~: LOOP 
H 
c 

:+:GET COUl"-ff 
:+:SET FLAGS 
=-t<f·KITHit·~G TO OUTPUT 
*FETCH A B'-.-'TE 
=+=OUTPUT IT 
=t:t .•. 1 A IT UHT IL F.:EAD\' 
*t--IE::·=:T 8\-'TE ADDF£55 
*COUt·H OHE DOt-4E 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

SOFTWARE 

FOR TRS-80'" 

OWNERS 

• TRS-80'" JS A TRADEMARK OF TANDY CORP. 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 

•PRACTICAL APPLICATIONS 
•BUSINESS 
• GAMBLING • GAMES 
•EDUCATION 
• PERSONAL FINANCE 
• BEGINNER'S CORNER 
• NEW PRODUCTS 
. -SOFTWARE EXCHANGE 
• MARKET PLACE 

(NOW IN OUR 4th YEARJ 
PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

• FJNCALC - A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
• INFORMATION SYSTEM REVIEW 
• STATISTICAL COMBINATIONS 
• PASCAL'S TRIANGLE 
• ASSEMBLY LANGUAGE FOR BEGINNERS 
• DISK FILES 
• MOD-111 REVIEW 
• KEYBOARD THUNDER AND LIGHTING EXPLAINED 
• DOS COMMANDS IN LEVEL II 
• PROBABILITY CURVE GENERATOR 
• CALCULATOR SIMULATIONS 
• THE MEGABYTE GAP 
• STOCKS AND BONDS 

• QUESTIONS AND ANSWERS • BUDGET ANAL YSJS (FOR BUSINESS AND HOME) 
• NEWDOS/ 80 REVIEW 

• PROGRAM PRINTOUTS 
.... AND MORE 

• DUTCHJNG . THE HORSE SYSTEM THAT CAN'T LOSE 
•A SIMULATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• TAX/ SAVER REVIEW 

.... AND MORE 

~ ~ -1¢ ~gi~\0~ f f.~N:~~(~] A Complete Financial Analysis Package Used 
..:'Oi...~,__. sc\\\ To Calculate Markup, Margin, Annuities , Compound Interest, Nominal 
~ ~ sul3o o\\ And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 

£~£~ i'L Savings and Insurance, Percentage Difference Between Two Numbers, 
\\ Amortiza tion Schedule and More .. . _ .. 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

• All programs are s upplied on cassette (add $3 for Diske tte Vers ion - add $5 for modi fied Mod-II Vers ion) . 
............................•................................•.....•................................••...•............. 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 ......... . . 

TWO YEAR SUBSCRIPTION $48 . .. .. . .. .. . 

SAMPLE OF LATEST ISSUE $ 4 ... .. . . ... . 

START MY SUBSCRIPTION WITH ISSUE . . . .... ....... . 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE! 

(800) 431-2818 

(#I ·July 1978 • #12 ·June 1979 • #24 ·July 1980 • #30 - January 1981) 

NEW SUBSCRIPTION.... . ... .. RENEWAL. ... ... .. . 

\jil 
HOUR ~ 

24oRDER ~~ 
LINE 

(914) 425-1535 

CREDIT CARD NUMBER __________________ .EXP. DATE _____ ___ _ 

SIGNATURE ______________ _ 

ADDRESS CITY STATE ZIP ___ _ _ 
••• ADD $12/ YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO ••• 

Circle 165 on Inquiry card. 



Listing 1 continued: 

~Tt·E 

STF.:Dot-IE RET 

:f<:.f<:t.:+::-1<:t:·t::-f<:+::-1< 

STi:;~LOOP :+:LOOP Ut-ff IL DOHE 
:t:AHD F.:ETUi:;:~H 

* OUTPUT A CA~:i::::IRGE F.:ETURl·-1.-··LIHE FEED 

CPLF CALL 
DB 
RET 

:-f<:t::t::t::t::t::t::+::t::t: 

~tT\'F'T?<: 

0fiH-1-o::::Dl-·I 

*GET 

* Et·ffF~\-' 

E:=O::IT 

OF CHAt·-lHEL HLWIBEF'. R:::;cr I ST~~Ji-~G 

A=CHAHl··~EL HUMBEF( 

* 
* 

C=l·~UMBEP OF CHA~:S TO F'F.: I l·ff 
HL="F!.r.IR OF i=isc r I STF.'. I HG 

* USES 

GETCHAH CALL 
IH~< 
M!..Jl 
RET 

:-f<:t::+::+::t::t::t::+::+::t; 

ALL 

GETLUL 
H 
( . ~. 

•.'L 

* CALCULATE WAIT REQUIRED 

* 
* 
* 
CALC: 

L.ULCHG 

Et·HF.:'/ 
USES 
E>=:IT 

PU::::H 
A[:i[) 
ADD 
MUI 
MOU 
F'OP 
A[:i[:i 
MOU 
F~ET 

PUSH 
CALL 
POP 

A::.·CHFH·-!CiE 
ALL 

BC=COUNT TO WAIT 

F'SliJ 
A 
A 
E: ·' 1 
c .. fl 
p::;;t.J 
c 
C .• A 

E' . 
SEHOIT 
E' . 

=i<GET LEUEL E:'/TE 
:t:PO I l·H TO C:HRHHEL 
:t:LOAC:i CHRF.:S 
:+:F~ET UF:t -~ 

*SRUE fl 
:i<A=2=+=A 
:-t<A~=++:A 

:+:SET E:=1 
:t:C=4:t:A 

:+:GET 1 =Hi BACK 
:t:A7-=5=+=Fi 
:+:C::::5:t: Ft 

:-t<SFiUE BC 
:t:SEt·-![> THE COMMAt-m 
:t:F~ESTORE E: Listing 1 continued on page 264 

• Co:!~~k~~~~ou~~!~:,~~~}~C. With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

RANGE Line of sight to 250 miles . 1380 E. Edinger. Unit CC Santa Ana. CA 92705 (714) 558·3972 

BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 

only 
$295.00 

PM 
0 

262 January 1982 © BYTE Publications Inc 

snooze d'o 0 0 0 Pl 

SCOPE: Will receive within the frequency band from sat elites. primary 
microwave stations. and repeater microwave booster 
stations. 

CONTENTS: Packaged in 19"x19"x4 112·· corrugated carton complete 
with: 

• 24"" Dish • 300 Ohm to 75 Ohm Adapter 
• Feed-Horn Receiver • 750 Ohm to 300 Ohm Adapter 
• Mounting Bracket 
• Mounting Clamp 
• Instructions 

WARRANTY: 

• 60 Feet Coax Cable with Connectors 
• 3 Feet Coax Cable with Corinectors 

180 days for ali factory defects and electronic fa i l u re s for normal 
usea\:Je and handling . Defective sub assemblies will be replaced 
with new or re-manufactured sub assembly on a 48 hour exchange 
guarantee. 
This syslem is not a k1I and requ1res no additional devices or equipmenl other than 
a TV set to place 1noperat1on. DEALER INQUIRIES INVITED. 

Circle 83 on inquiry card. 



WE HAVE A HARD-ONE 
FOR YOU! 
WHO MAKES A 

WINCHESTER HARD DISK for 
IBM-PERSONAL COMPUTER 

TRS-80™ MODEL 111,etc.? ' 

THE VR DATA HARD DISK 111™ 
WINCHESTER SUBSYSTEM 

6.5 MEG to 19 MEG per UNIT 
FROM S2895* 

Other Quality Products 
Available 

IBM - Personal Computer 
2nd Floppy Disk Drive 

Superbrain & OD 
Parallel Output Port 

TRS-80 - Model Ill 
Disk 111 Floppy Subsystem 
2nd Drive 
VR-RS232C 

$265.00 

99.00 

599.00 
265.00 

75.00 

DEALERS & OEM'S INVITED 

·subsystem includes 6.5 MEG Winchester Drive PowP.r 
Supply. Controller. I/ 0 Controller Adaptor. Enclosure, 
Cables. 

Quality Products 
in the QUEUE 

IBM - Personal CoMputer 
Memory Expansion - 192K 
D-CON • Integral Direct Connect Mode 
VR-RS232C 

TRS-80 Mod 111 
D-CON • Integral D.C. Modem 
Computer w/lntegral Hard Disk Ill 
and Disk Ill 

SERVICE • 215-461-5300 

800-345-8102 • 215-461-5300 - PA• TELEX 845-124 
PRICES SUBJECT TO CHANGE W/O NOTICE 

TRS-80 - TRADEMARK OF TANDY CORP. 
DISK 11. HARD OISK Ill . D-CON - TRADEMARKS OF VR DATA CORP. 

VR Data Corporation 
777 Henderson Boulevard •Folcroft, PA 19032 



Listing 1 continued: 

DCF.: 
Jt·~Z 
[)CF.: 
Jt..JZ 
F::ET 

c 
Ll)L_CHCl 
8 
Ll)LCHG 

:t:[:iECF.:EMEt·ff I t·.iHEF~ LCtOr' 
:+:LOOP UHT I L ZE~~O 
:t:DECF£MEl··.JT OUTEP LCu)P 
:+:LOOP Ut·H IL DDl·~E 

** :t: :;.::-~: :t: **'+' :+: :+::+: :+::+: :f::t:: -f<:t::t: * :t::t: :t: :t::t::t::-f<:-f<:t::t::+-:f: :t: ** :+::t::f::-f< :+= :t::-f<:-f; :t::t: :+::T< * :+::+::+: :t: **** 
:t: SEH!) THE CODE 
...... 

:+: SET UP THE COMMAl··m B'/TES TO F~EFLECT THE COE:iE DES I F::E[> 

I r·-![:iE::O:: MUI E: .• 0. 
MOU C,A 
u-:x H .• Ol··IE 
DAD 8 
MOU A,M 
.::.TH COMMRHl) 

SEl'--IDIT LDA COMMAl-.ID 
;-::~~I 11 :1.1 H l 1E: 
STA COMMRHD+1 
LDA COMi"IA!·-!D 

:+:START SENDING THE CODE 

CAL.I.._ 
CAL.I._ 
U:iA 
CALL 
CAl..L 
F.:ET 

:;Et·-!01 
F.:OT(JUT 
COi•IM~ll ·-!l>+ 1 
F.:OTOUT 
EOM 

*CLERF.'. B 
*OFFSET I H C 
*FI R:;T CCll"ll·1At·.l[) L.OC:RT I OM 
=i<ADD OFFSET 
:t:GET THE B'-.-'TE 
*STOF£ lT 
*ClET THE COMMAH[:i B'/TE 
:t:CCWIPLEMEHT THE flCCUMULATIJF:: 
:-1<STORE THE COMF'LEMEt·HED E:\'TE 
:t:CJET THE OR~ Ci I HAL UAL. LIE E:ACI< 

:t:r~iL.ERT CCWlMAl··!D MCIDUL .. E OF t'1E:;:::;RGE 
:i<f;~OTATE A At·K:r SEt..JD E: I T'.5 
:t:GET THE COMF'LEMEt-ffEO COl·1MAH[) 
*SEND THE COMPLEMENTED ENTE 
*SEND B~D OF MESSAGE 
:+: i:;~:ETUF~H l.&·IFF::EUEF~ 

*****************************************¥~******************** 
:f: POUTIHE:::; TO :::::Et··!D LOGlC COl··!T~::OL PUL ::::E:; TO THE E::::;F~ 

* 
:f: 

:t: PO TATE A A!J,[) SEt·-ID 1::iF·F'POF'F: I ATE LOG I CAL. E: IT~; 

F:CITCUT MUI 
POTUX1F' F:AL. 

cc 
CJ-IC 
DCP 
F~2: 

JMF' 

E .• 05H 

SEt··ID:l 
SHK:iO 
E 

~'.OTL .. OOP 

:+:WAIT BETWEEN COMMANDS 

l.JAIT PUSH 
U ::I 
CALL 
POP 
RET 

p51,,,1 
H .. 07-'!::;H 
DELA'/ 
F'Sli.1 

* SEt-!D LOG I C -·· 1 ··· ROUT It-IE 

:+:COUNT IN E - 5 BITS TO SEND 
:t:PUT A E: IT H-ITO THE CAF~F.:'/ PO'.:; IT l Ot-~ 
:t::5EHD A OHE IF BIT IS l 
:t:ELSE SEND A ZERO 
*DECREMENT THE COUNT 
:+:F.:ETUF.:tJ, IF DOHE 
:+:EL.:;E COf-.!T I t·4UE 

:+:SRUE A At .. ID FL.AGS 
:t:3Si11~::. TI i"i I l·~G COH:::;-r At..JT 
:t:Al"..JO lJA I T 
:+:F:ESTOF~E A At·m F 
*F~ETURt·~ lo.IHEF.:El)EF: 

* SEHD 4r11·:. OH PULSE AHD 41'i1-::. OFF PULSE 
* (4ms EQUALS 160 STATES) 

Listing 1 continued on page 266 
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~ 
More than four decades of experi
ence in magnetic media- BASF 
invented magnetic recording 
tape, the forerunner of today's 
wide range of magnetic media, 
back in 1934, and was the first 
independent manufacturer' of 
IBM-compatible floppy disks. 

Tough Tyvek sleeve - no paper 

do.t, nn •1'tic '~ I 

Cross-linked oxide coating-for 
low head wear and long trouble
free media life. 

~one of tw~ man
ufacturers in the world that 
makes both 8" and 5. 25" models, 
has tape and disk experience, and 

~"floppy di•k dri"' 

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-foruniform 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. 

~BASF 
Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 



Listing 1 continued: 

SEMD1 PUSH 
CA!_L 
U•:I 
CALL 
CALL 
U·=:I 
CALL 
POP 
RET 

P5lt.I 
OSCEHA 
H .. GEH 
[)ELA'-.-' 
OSCO FF 
H .. 0EH 
DE LAV 
F'Sltl 

*5A' . .JE A AHD FLAGS 
*EHABLE THE E:SR OSCILLATOR 
*TIMING COt·4STAt·ff 
*AMD ltlAIT 
*TURN OFF OSCILLATOR 
=i<OFF T 1 ME OELA\-' 
*lllAIT 
:+:F£STOF~E A AHO F 
:+:RETURN WHEREUER 

*:f::-f< 

* 
l\IAIT 1. 21;1~:. OH PULSE AHD 6. 8 ms OFF PULSE 
(LOGIC ZEF~O) 

SEHD0 PUSH 
CALL 
u-:1 
CALL 
CALL 
u-::r 
CALL 
POP 
RET 

*** 

P51AI 
OSCEF!A 
H --:· .. ..:.. 

OELA'-.-' 
OSCOFF 
H .. (HAH 
DELA\' 
PSltl 

:+:SAUE A m~D FLAGS 
*EMABLE THE E:SF~ OSCILLATOR 
*TIMit-~G COt~STAtH 

:+:At·-ID ldAIT 
*TUF.:t-4 OFF OSCILLATOR 
*OFF TI ME DELA\·' 
:f<l.llAI T 
:+:RESTORE A AND F 
:+:RETURH l1JHEF.'.EUEF~ 

Et-~D OF MESSAGE - 12 111·::. Cit--! S 1 G!·mL - 4ilr:::. OFF 

EOM 

:i<E!·-lAE:LE 
OSCEHA 

PUSH P51.i.! 
CALL OSCEHA 
U<I H .. €12AH 
CALL DELA'-.-' 
CALL OSCOFF 
U<:I H, f1EH 
CA!_L DELA'/ 
POP PSltl 
RET 

THE 40k:HZ OSCILLATOR 
M'-..II A,.t'.iFFH 
OUT POF~T 
RET 

*DI SABLE THE OSC I LLATO:::~ 
OSCO FF MU I A, l'.:i80H 

OUT PORT 
RET 

:.t<SAUE A A~··ID FLflGS 
*ENABLE THE BSR C6CIL.LATOR 
>1-:TIMIMG COMSTRHT 
=i<At·4D liJR I T 
*TURI-! OFF OSCILLATOF.: 
=i<OFF TI ME DELA\-' 
:+:lt.IAIT 
•RESTORE A AND F 
:+:f;::ETUi:;~H l.JHEF~EUER 

*EHABLE BIT 
:+:OUTPUT IT 

:+:DISABLE BIT 
*OUTPUT IT 

:+TIM!HG LOOP EHTER l1JITH TIMIHG COHSTfll··ff IM H-L 
DELA\' PUSH 
DELA'/1 L~·:'T 

DELA\-'2 DCF-: 
~THZ 

DCR 
JHZ 
F'CIF' 
F~ET 

[:i 

D .. 01 EH 
E 
DELA'·.-'2 
L 
DELAV1 
D 
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:+:SAUE D-E 
*I t·-IMEF.: LOOP crn-t;TAHT 
:+:DECREl"1EMT IMt·4ER LOOP 
:+:KEEP ti.IA I T It·Ki 
*ELSE DECREMEHT OUTER LOOP 
*AHD la.IA IT SOME MOF~E 
:+:F.:ESTOF.'.E D-E 
:t:AHD PETUF'~t-4 

Listing 1 continued on page 268 



Made by Seikosha,AXIOM's new GP-100 is the finest printer 
a little money can buy It uses standard 8-1/2 x 11 paper and has 
AXIOM's fabulous graphics interfaces for Apple, TRS-80, Atari, 
PET, HP and more! See the GP-100 at your AXIOM dealer today! 

Seikosha is the leading company of the 
worldwide Seiko Group. 

AXIOM CORPORATION 

1014 Griswold Avenue. San Fernando, CA 91340 ·Telephone: [213) 365-9521 ·TWX: 910-496-1746 
Circle 46 on inquiry card. 



Listing 1 continued: 

:+::t: :+: :t::t: :t::+: :4< :t: :t: 
:t: UF'[:if1TE :::;TATl..IS E:\'TE TO :=;1-·!Cll.d IF UHI T IS OFF OF~ OH 
:t: EHTF:'-.' fl: cC: l-FiHHEL_ HUME:EP < 0-15) 

ZH::C:iE: :t T CALL 
MUI 
F.:ET 

SETE:IT CALL 
Mt) I 
~:ET 

:+::+: :+::+::+: :t::t::-+< :t: :+: 

ALL 

GET:::; TAT 
; ·11,, ··'t=;t ··· 

GET::'.; TAT 
M .. ··· 1 ·" 

:+: TURN OFF ALL UNITS 
:t: ENTRY NONE 
:t: USES ALL 

OFFAU... U<l 
OFFH!_Li MOU 

'.3Bl 
CALL 
DC:F.'. 
.Jl·t ,:: 

D .. OlOH 
A .• E 
1 
zi::ROE:IT 
E 
OFFALLl 

• 

:+:GET THE B\'TE 
:·t·:STOF.:E 2EPO 
:+=Fil·~D ~:ETUFJ·~ 

:+=GET THE B\-'TE 
:t:STOr;::E Ot-.!E 
:+:At-10 F.:ETURH 

:+:HUMBEF.: OF Ul··-IIT::; 
:+:LOAD UNIT NUMBER 
:+:SUBTRACT OFFSET 
:+:L~PDATE STATUS 
:+:[:•EC~£Ma·.!T COUl··H . 
:t:LOOP UNTIL DONE Listing 1 continued on page 270 

INDUCTIVE 
COUPLED MODEM 

Eliminates room noise, vibration and other acoustic coupled problems. 
Originate/Answer. HaH/Full duplex. Crystal controlled. RS-232, TTL, CMOS, 
cassette recorder input/outputs. Bell 103 compatible. 

What makes this MFJ· 1230 modem different 
from other acoustic coupled modems? 

First, it uses inductive: coupling for receiving. 
This innovative technique eliminates room noise, 
vibration and other acoustic coupled problems. 
The result is more reliable data transfer. 

Second, It is RS-232 compatible and provides 
TTL and CMOS input/outputs. Lets you interface 
to nearly any computer with proper software. 

Third, cassette recorder input/output jacks let 
you record your transmitted data and load it back 
to your computer or retransmit it later. 
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Try one for 30 days. No obligation. 
Money back if not delighted 

(less shipping}. 

$12995 
Fourth, it has Originate/ Answer modes and 

Half/Full duplex operation. 
Fiith, ii is crystal controlled for high stability. 
Sixth, it has low price and excellent quality. 
Bell 103 compallble. Carrier detect, power "ON" 

LEDs. 0 to 300 baud. All aluminum cabinet. Sim· 
pie to Install and operate. Made in USA. 

No other modem offers you all these features 
at this affordable price. 

Order from MFJ and try It - no obllgatlon. If 
not delighted, return it within 30 days for refund 
(less shipping). !!.!w..Y.ear unconditional g~ 

Order today. Call toll free 800-647-1800. Charge 
VISA, MC or mail check, money order for $129.95 
plus $4.00 shipping/handling for MFJ· 1230. 

Enfoy Micro Net, Source, bullelln boards and 
others, order now. Call MFJ or see dealers. 

CALL TOLL FREE . . . 800-647-1800 
Call 601-323-5869 In Miss., outside continental 
USA OR for technical info, order/repair status. 

MFJ ENTERPRISES, 
INCORPORATED 

921 Loulsvllle Road, Starkvllle, MS 39759 

Circle 231 on Inquiry card. 



based systems. 
Hemenway's MSP real-time 

system is an efficient and com
prehensive operating system 
for industrial or business use. 

MSP Systems Software 
is easily adaptable to any 
hardware configura
tion. And because it's 
designed to be exten
sible, you can mold 
your operating sys-
tem to your needs 
by adding new fea
tures or modifying 
existing ones. 
Quickly and easily. 

s, task:S can st rm 0p 0 er 
tasks and communicate with each 
other through submit functions 
/pipes) and mail-boxes (tubes). 

You can also have macro assem
blers, text editors, floating point pack
ages, monitors, scientific packages, 
linking loaders, single-user operating 
systems and high-level languages. 
Off-the-shelf. 

For the hard facts on Hemenway 
software, write or call: 

Hemenway Corporation, 
l O l Tremont St., Boston, 

MA02l08. Phone: 
617-426-1931. 
TWX 710321 1203. 

TELEX 
921735. 



Listing 1 continued: 

LDA 
STA 
CALL 
F.:ET 

:+: :t: :·j·: >l·::t: :t: :t::+: :t ::t: 

:t: Tl.Jr::l·I OH AU_ 
* Et-flR'/ 

'OHHL.L U<I 
OHA!_L 1 MOU 

SBI 
CALL. 
DCP 
,Jt-.[::'. 
u+~1 

STA 
CALL 
i-:. r-· ·r 
rr, c.. I 

:-i-::t: :+: :1< :t: :t: :+:.+: :t: :+: 

ALLCIFF 
COMMAHD 
SEJ·-!D :t:T 

UHIT:::.~ 

t--!tJl·-!E 
ALL 

D .. 01 OH 
A .. E 
1 
SEiBIT 
E 
O!··!ALL.J. 
AU .. Ot·4 
COMMAl ··!Ci 
SEt··B> IT 

:t: TUr::H R SHKiL.E Ul·HT OFF OP ot·.J 

*LOAD THE COMMAND 
:i<STOF.'.E IT 
*AND SEND T~E COMMAND 

*NUMBER OF UNITS 
*LORD UNIT NUMBER 
:+:Sl...IE:T~~ACT OFF:::ET 
:t:UF'i)HTE STfiTU:::; 

*N~CREMENT COUNT 
:+:LOOP UHT IL DOHE 
:t:LOAL• THE COMMAMD 
:i<STO;;~E IT 
:+:At·-ID :::~EH!) THE CO~IMAl··!D 

:+: EHTk\' R::::CHAHHEL OFF '.::ET 
:t: USES ALL 

OFFOHE PUSH 
CAU_ 
CALL. 
POF· 
CALL 
LE:•A 
STA 
CALL 
RET 

Pt..t:;H 
CALL 
CALL 
POF' 
CALL 
LDA 
STA 
CALL 
RET 

*:f::t::-t<:-f<:t::f<:-f<:-f<:t: 

p::;;i...i 
I HOE>< 
ldAIT 
F'Sl1.l 
zD:::ot::IT 
OFF 
COMMRl··!D 
SEHUI "r' 

PS!.i.I 
IHDE>:: 
l.1.iRTT 
PSl.J 
SETBIT 
ot·~ 
cor·1!··1At·.ir> 
SEl··li)IT 

* AEUUST LAMP It-.!TEM:; IT'-.-' 

:t=SHUE CHAt·~HE1 .. 
:t:SEHI) CHAt·ii··~EL COE:iE 
:+:PAUSE BETWEEN COMMANDS 
:+:GET CHANNEL BACK 
:·1<UF'DATE STATUS 
:+:LOAD THE COMMAt·-ID 
=+:STOPE IT 
:+:SE::t-~D THE COCiE 
*HLL DOf··IE 

:t:SRUE CHrll-H·-!EL 
:t-:SH-!D CHt=lHt·~EL COL:iE 
=+=PHUSE DETldEEH CliMMAH[)S 
:+:GET CHf=l!·-IHEL BflCK 
:f:UF'DATE STATU:::; 
:t:L ORD THE CO~k1flH[:i 

=·!<STORE IT 
=+=SEl··.!D THE CCtl:iE 
=+:FILL [)Of··! E 

* EHTF~'/ A:,,CHFH·~l ·~EL. t··IUME:EP ( 0-1 ~) > 
* DE=REQUESTED LEUEL(0-9 ASCII) 
* USES ALL 

IHTEt·~ PUSH 
PUSH 
CALL 
CF'I 
JZ 
POP 

D 
p:::;1,.,1 
GET'.::; TAT 
.·· 1 .. · 

ITSOH 
PSl.iJ 
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*SHUE REQUESTED LEUEL 
* :::flUE THE CHAHHEL HUME:EF.: 
=+=GET THE STFITUS E:'/TE 
*I~:; I T Cll-1? 
*YES - ADJUST LEUEL 
:+:GET UH IT t~Ut•'IE:EF~ BACK Listing 1 continued on page 272 



,~ 

SEE OUR ADS ON PAGES 165 AND 469 FOR MORE EXCITING DISCOUNTS 

Apple Cards and Hardware 
16K RamBo01d by Co nComp Industries . .. ... . . . . 130 
Language System w/Pascal & BASICS ..... . ..... 379 
Sllentype Printer"' / Interface card ... . . . . .• ..... 349 
Hayes Mlcromodem 11. . ... ............. . .... 299 
Novatlon Apple·CBI ... .. ............ . .... . . , 339 
Vlde• Vldeoterm 80 column card .. • .. .........• 269 
Vldex Keyboard Enhancer ... . . . . .. . . .. .. •. ... 115 
Z·80 Softcard by Microsoft ........... . .. . . ... . 299 

Printere 
Epson 

MX-80 or 
MX-80 FT 

CALL 
16 K RamCard by Mlcro1oh .............. . ... .. J'6'9 Anade• 9501 w / 2K Bulfer .,,,,,, ,, , .. .. ... . , t 349 
Integer Ba•lc orApplesolt II Firmware Card . . .. . .. 145 c . ltoh Starwriter 25iCPS dalsywheel ..•. . . .. . .. 1449 
Graphic• Toblet. · · · · · · · · · · · · · · · · · · · · · · · · · · · 619 C. ltoh Starwrlter 45 CPS dais wheel. . . ...... .. 1649 
Parallel Printer or Hl·Speed Serlall/F card . .. . . .. 13S Ep•on MX·70 . . ..... ..... .. , ... . . ............. CALL 
Communications Card w/ cable ....... .. .. ...•. 18!"> Epio,. MX·SO &. MX·80 f / T • .• , •. , ,., • •. • . , •• CALL 
Cent.ron1c.s Printer lnte.rfac.e card •..•••••..••... 18S Epion MX-100 . .. .. . ..... . . . ......... , . . ..... . CALL 
Apple IEEE·488 Inte rlace card . ... .. . ........ .. 399 NEC 8023 Impact Dot Matrix .. ' " , • , . . . • . . . . .. 695 

~~n1tc~~l~:~e ~~~: ~o~,~~~~~!~'-'~: ~ : : : : : ~ : : ~.~; NEC Splnwrltera (Latest mod~t.) ... . • . .. •..•• . CALL 
8 299 

Paper Tiger IDS·445G w /graphics .. • ..•. ..... ... 699 
Smanerm 0 column card . ....... . .. . . . . . . ... Paper Tiger IDS·460G w / graphlco ,, •• • ••....... 949 

~~v;sv~:;~-;;:~~~ ~::~ ~·~~ -~r~~~s-- _" _· _· _ ·_ · _· _· _· _ · _ .. ~~~~ Paper Tlgitr IDS-560G w /graphk1 .....• • .• • • .• 1249 

69 
S ll• ntyve Printer w I Apple Interface . .. . .. . .... .• 349 

ALF 9 Voice Mu•lc Card · · ··················· . 1 Qum• Sorlnl Dolaywheeb (Latu t models) •..•• • CALL 
Lezer Lowe.r Cne Plu• + · · · · • • · · • • • • • • • • • • • · • . 55 l> idblu 630 1>,1i..,\.tWht'(•l 4U CPS .. . .....• .. ..••.•. 1795 
Lazer Keyboard Plus + ...... . . . . .. ..... . ...... 99 1-.,;.;,;=_;.;;.;.._;;...,:~_;...;.;-"'~;.;.;~.:..;_..:....;,..:...;.:...:..;..:....;,.:..;....:....;,.._. 

23 Key Numeric Keypad by Keboard Co .. ........ 120 Video Monitors 
Joystick II by Keyboard Co · · · ··· · · .. ' . . 45 Amdek/Leedex Video 100 12" B&W . . . ·. · • • • · · • U.5 
6809 CPU Card ('!'he Mtlll by Stellatlon ...... . . . . 319 G N • G p 179 
AIOSerlal&ParallellnlerfacebySSMA&T ...... . 189 Amdek/LeedexVtdeolOO 1£ reen hospher ..• 

s 479 Amdek {Hitachi) 13" Color w / audio output. . . . .. • 389 
Music ystem (! 6 voices) . ·· · ··· ·· ········· · ·· NEC 12" Green Phospher DtoplayJB · 1201M . · · • .CAU. 
AID + D / A Interlace ·· · · · · · · · · · · · · · · ·. ' . ... . 289 NEC 12'" Lo.Res Color Dloplay •...... . • . . • .• . -. CALL 

SPECIAL APPLE CATALOG AVAILABLE ::i~:~t"~~~ O C~=~~~:1\::~:~•J: : : : : : . . • ..... : : : : : ~=: NEC 12" Hl·Res RGB Color Display .. . . ... . .... CALL 
~----------------------! Clock/Colander card.. ....... . . .. • . . . . • .... 225 Sanyo 9" B&W Display .. . ..... . ............. • 18i 

APPLE II PLVS 

CALL FOR 
BEST PRICES 
APPLE DISK DRIVES 

AT GREAT PRICES TOO! 

Software for the Apple 
VlslCalc, version 3 .3 .. . .... . . . . . ...... . . .. . . . 159 
Vtslflle (NEW data base manager) .... . . . .. . .... 199 
VtslTrend/VlslPlot ..... . . . ... .. ....•... . .. . . 219 
VlslDex •..•.••.......... .. .. . ...• .•...... 159 
Ylstie rm .• . . .. . . . . ...... .. •. ..... ..•...... 129 
Desktop/Plan II ............. . . .. .. • .. . ..... 159 
DB Master . . . . ........ .. .. . .............. . 169 
WordStar (Apple 80 col. version . . . . . .. . ..... . .. 249 
Dow Jones Portfolio Evaluator . . . .. . .... . . .. .. .. 45 
The Controller (G/ L. A/ R & A/P) .... .... . ... . . . 499 
Apple Post .. . ............... . .. .. .. • . •... . . 45 
Apple Writer . ........... ...... . .. ... • .. . .... 65 
Apple DOS T oolklt. . . .. . .. .. . . ............. . . 65 
DOS 3.3 Upgrade ....... . ................•.. . 49 
Dow Jones News & Quotes Reporter .. . . .. ...... . . 85 
Apple Fortran (requirP. l'I 64K memory) ... .. ....... 165 
Apple Plot. .... . .... . . . .. . ................. 60 
Easywrlter word processor (80 column) . . ........ 225 

)l ax Pre parer. : .... ...... ...... . ... . . ......... . . 99, 
Real Estate Analyze r .. . . . . . . ... ...... . ... . .. . 129 
Creative, Financing .... . . . .. . .. ..... . . . . . . ... 129 
Personal Filing System (PSF) . .. .... . . , • . . ... ... 85 
Peacfitif!e ~ccountlng Software . . . .. • ....... • . CALL 
BPI Accounting Software . ........ . . . .. .. . ... CALL 
SyMems Plu'i ,\ n :ln!J Sofl \L' ilft'. • •. • , • • • , • , • ••• C1\L1 .L 
Hl' I "n· tn~l Snrtwtnt'. . . . . . . . . . . . . . • . • . , . CAI.I . 

Apple Entertainment 
Software 

We stock all Apple Special Dell\lery Software along with 
HUNDREDS of other games and utllltles. Please call or 
write for a complete price list. 
Raster Blaster .. . ..... . .. .. . .. ... . ..... . . ... . 29 
Gorgon ..... . ... . ..... . ...... . .. . . . ....... . 39 
Pool 1.5 . .. . . . . .. .. . . . . • . . • . . • ........ . . . . . 34 
Ulllma . . . . ...... • ..•.. •.. •.•...... .. .. ... . 39 
Snoggle . .. . . .... . . . . . •.. . . .•.. . ....• • . . .. .. . 
Space Egg• ..... . ..... . ... . . . .• ... . . , . . . .... 29 
flight ShnulaCor . . .. .... . . . . . .. . . . ... . . . ... . . 33 
Gobbler . . .. ......... . . . . . . . ............... .. 
Allen Rain ..... . .... . .. • . ....... . . • . . •. .. ... 23 
Pulsar II ...... . .. . . •. •. . , ..• •. ..•.. . .•..... 29 
Spece Wenlor .....•.... . ...... . .. .. , ..... . .. 24 
Warp Faclot . ... .. ... . . . .. . ....... . . . ... .. .. 39 
Dragon f ire ... . .. . . .. . ... ... ..... .... . . . . . . 45 
We stock HUNDREDS of software game1 and utllltle&. 

CPS Mulll ·funcllon card ...... .. • .. , ....... ... 189 Sanyo 9" Green Phoopher Display ..... . .. . ... . CALL 
Supertalker SD·200 .......•.. . . . .. . ..... . .. . 239 Sanyo 12" B&W Display . . ...........• • • .. ... . 269 
R I + d J 35 Sanyo 12" Green Phospher Diop lay . • . , . . . .. .... 28!0 

omp u• car · · · · · · · · · · · · · ' · · · · ' · • · · • · · · ' Sanyo 13" Color Display . .. . . . . .. . . . .. .... • • •• 449 
Romwrlter card ...•..•................. . .•.. 149 G 1 ZVM l2 149 
Symtec Ht·Res light Pen ..... . . . . . .. . .... . ... 21 o Zenith 12" reen Phospher Dlsp ay · 1 . . ...• 
Sup-R-Fan \lenttlatlon system for Apple JI ......... 45 
Sup·R· Termlnal 80 column card by M&R . .. . .... . 329 
SVA ZVX4 Megabyter 8" Disk Controller . .. . . .. . . 589 
SVA 2 + 2 Single Den. 8" Disk Controller .... . .... 345 
Speechllnk :2000' by i'l.eurl s.llcs .••••.• ...... . . . . 249 
1Ve..-.#Vrlter Digitizer Tablet ... . . .. ............ 229 
Asynchronous Serial Interface card by CCS . ... . .. 139 
Centronlc1 Parallel Interface card by CCS ..... . .. 119 
We carry all Caltfornla Computer System Cuds .. CALL 

We stock many more Uems }CK the Apple II . 
Pleas~ call or tvrllefor c urrenf /1'1ce li s t. 

16K RAMBOARD b y ConComp 

ZENITH 
12" 

GREEN 

$149 
for Apple II Computers j $ 2 5 9 

FORONLY$12995 \2f!i•_ ~ 

AVAILABLE NOW 

ORDER TOLL FREE 
800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 
Telex 695-000 Beta CCMO 

Computer 
Color ' Sound • Graphics 'I 
Call or write for more Info. 
Dis k drives available s oon! 

Cl1tll•11nit 111l1un1.1l1t••• l 'l'M1th.' c 1t~l.-1' 11 .. 11~ Vl..,f\ M1-, STt:RCARD 
/I 11 HIC /I I XPRE. ll lNlH ~ (' I Ull CART[ Bl/IN ' tlf b<ln~ 
wu.· u .111 .. I••• i J~ll~f "" m h•111h.•d chl'ck. m•111,•y ord..,1 . or p,· rsonal 
d1,•ck (,1110" ' h.• n d,11,;i;; 11l cil'arl U nll'SS pr.:pa11. I 1.1. ·1th c<tsh . plt'M.I!' ,1 dJ 
:1•f , for :.luppt1HJ ltttnJl:~ .md 11i-.urc111e,· tm 11wn um S 11111 C ,1hfo r 
111.1 H'"ldl'llh .:1dd h'f , <;.Jll'S l<lll. \\h• .iCC o' p l con ... OEM's . \n;:th111ons 
.111d t' <1rpo1 ,11111n .;, p \._•,1S\' ;; t..'1HI f, 11 ,, .... r1lh•n QU•J!al1on A11.-4utpnwn1 

, ..... ubh!CI In f}ll(l' chanyt• .md ,,,,l.<l h1hl\.' w11hou1 nnl!C\' AU t<'QU tp 
11w111 1.; nt'\\ .11111 c11mplt'li! ' ' 1th nMnufl'lc ltu•:1 ·s w ,11r,1n1y ( Ut>\ll'll!1,.1 •}(1 

d ,w.,) ~hh\H(\<'.MJ1 prll"V~ m1w d1f!,:1 Imm md1I u rder pnr vs 

Send Orders to: 

CS®llil0QOUiJiJ@IT 
(5@UiJiJ[J)QOiJ@[?0 Mail Order 

8314 Parkway Drive 
La Mesa, California 92041 



Listing 1 continued: 

PlJ:.::;H 
CALL. 

ITSOH POP 
PUSH 
CALL 
CALL 
POF' 
CALL 
POF' 
SUB 
F.:Z 
JC 
MOl..J 
CALL_ 
LDA 
:::;TR 
CALL 
RET 

BF.: 1 GHTF.: MO!) 
CMH 
AD I 
CALL. 
LDA 
STA 
CALL. 
F.:ET 

PS! .• J 
Ot··!Oi···!E 
PS_l.i.I 
PSl.i.! 
I t··!DE>< 
LOf·-!C:i!..JT 
PSb.! 
GETL.UL 
D 
E 

BF.: I GHTF.: 
M.. r-::: 

CAL_C 
D It·1 
COMM1:=i1·.!D 
LULCHCi 

M .. E 
A 
1 
CALC 
E:.RIGHT 
COM1"1F:iHD 
LULC:J-IG 

:+:SFil..JE IT 
:+:ruF:H Ot·~ THE UN IT 
:·t<PETUF;l-~ CHRt-~l-EL t-IUM8EP 
: .~: ~;AUE IT RGA I t·4 
*SELECT L~IT CODE AND TRANSMIT 
:H.o.IA IT E:T El.JEEr··I COMMRl..JD:::~ 

*RESTORE CHANNEL NUMBER 
*GET THE LEUEL BYTE 
*RESTORE REQUESTED LEUEL 
*SUBTRACT REQUESTED LEUEL 
:+:HO C:HH!·-!GE F~EOUESTED - F.:ETURt·~ 
*CARRY - BRIGHTER REQUEST 
*STORE NEW LEUEL 
:t:GET 1.o.lrl I TI r·-!G PEF.'. I OD 
:+:CiE:T THE: COt·lMA!..JO 
:+:STOF;t: IT 
:+:OUTPUT IT 
:t:fiLL. [:i!JHE 
=i:STOF:E HEl.r.I LEUEL 
*COMPLEMENT - NUMBER IN A 
:+=FiDD Ol"·-!E 
:+:GET li.IAI T 
:t:CiET COt"IMAHD 
=t:STOF.:E IT 
:t:SD-rr IT 
:t:flt·m F:ETUPt-~ 

**+: ******* 
:f< PF; l t-rr MAHURL crn-nROL MEHU 
* ENTRY NONE 
* USES ALL 
MENU CALL $TYPTX *PRINT AUAILABLE SELECTIONS 

DB 018H.045H.0AH.09H.09H.09H 
DE: tHE:H. .... F-MAt·-lURL COt·HROL MEHU·' .. ~HBH .. ·'·=r' .• OAH .. (tRH .. (tftH 
DB 'Commands Available: , ,0AH.0AH 
DB 09H,/0 •....•.... Exit Prosram/.0AH 
DB 09H./1 .......... All Units orr'.0AH 
DB 09H,'2 .......... All Uni~s On ' .0AH 
DB 09H.~3 .......... Sin~le Unit orr'.0AH 
DB ~39H .• ·' 4 • • • . • . • • • . Si n:S! 1 e Uni t. On -·· , OAH 
DB 09H,/5 •••...•..• Sinsle Unit Brishtness AdJust/ 
DB 0AH 
DB 
DB 
DB 

MEHUlH SCALL 
.Ji:: 
PUSH 
SCRL.L 
POP 
SUI 
JC 
CPI 
JHC: 
CALL 
Dld 

09H ..... E. •••••••••• 
OAH .• OAH .• 13AH 
·' Er·,t_ . .;,.r t·k~mber Of 

• SC:I t··I 
MEHUit-! 
PS!.d 
.CLRCO 
PSl.d 
·' 0.1' 
MEl··IUEF.:F~ 
7 
MEHUEr;:'.F~ 
$T.JMP 
E>::IT 
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.J. -....... _. 

Choice·'.•··· ·'+0:30H 

:t:~jET COMMRHD 
*LOOP UNTIL READY 
:i<SAUE IT 
*CLERF.: C:Of·60LE BUFFEF.: 
:+:F~E:::~TOF~E COMMAHD 
*LESS THAN ZERO? 
=+:EF~F.'.OF~ IF SO 
:+:MOF;E THAt·~ 6? 
:+:EPF:OR IF SO 
:+:.JUMP TO PF.:OPEF~ F~OUT I HE 

Listing 1 continued on page 274 



TASC: The Applesofl Compiler. 
It turns your Apple into 

a power tool. 
Step up to speed. TASC, the Applesoft Compiler, 
converts a standard Applesoft BASIC program 
into super-fast machine code. By 
increasing program execution speed 
up to 20 times, Microsoft gives 
you a power tool for Applesoft 
BASIC programming. 
Highest capacity available. 
TASC will compile and run 
larger programs than any other 
Applesoft Compiler. As a 
disk-based system, it doesn't 
require the simultaneous pres
ence of compiler and program 
in memory. The memory you save 
allows you to compile significantly 
bigger programs. 
Power without bulk. Code expansion of up to 100% 
severely restricts other compilers. TASC's special 
code compression schemes typically limit code 
expansion to only 25%. You 'll really appreciate that 
with complex programs or programs that utilize 
Apple's hi-res graphic pages. 
More BASIC power. TASC's powerful new 
commands increase Applesoft BASIC programming 
capability. Chain with COMMON allows compiled 
programs to share variables, so a main menu 
"Applesoft is a trademark of Apple Computer. Inc. 

Circle 249 on inquiry card. 

supports several programs in a 
sing le runtime environment. 

TASC's True Integer Arithmetic 
and Integer FOR .. . NEXT 

capabilities maximize the execu
tion speed of compiled programs. 

TASC's near total compatibility 
with Applesoft speeds compil
ation of existing programs 

with little or no modification. 
What about mistakes? You 
perfect your programs inter

actively with Applesoft. If some
thing does slip by, TASC recovers 

from errors discovered in compilation 
and traps all runtime errors. It even permits 

graceful interruptions during compilation. 
See for yourself. Ask for a demonstration of 
TASC at your Microsoft dealer. Discover the software 
package that turns your Apple into a power tool. 

T 
A Division o f M icrosoft Inc. 

10700 Northup W ay • Bellevue. WA 98004 



Listing 1 continued: 

D:::l:T 

ACIFF 

OUH 

Dl . .J ROFF 
[)ld . Rot·~ 

Dl..J DOFF 
[:it.J OOH 
Dld AL•,JUST 
Dl.t.1 MH·IDOl··IE 

;.::F~H 

SC ALL 

CALL 
Jt·1P 

CALL 
JMP 

Fl 
• E::<I T 

OF FALL. 
MEHUOHE 

OHALL 
ME!·-!DO~·~E 

CHfii"1El"·lU 
$T\'F'T>:: 

:+:CLERF.: A 
*l··.fOi:;::MflL E>:: I T 

*TUF.:I"~ THEi·1 OFF. 
:+:PET IJF.H 

:t<TUF:i ·~ THEM OH 
*~:ETUF::H 

:t:PF~ I NT MEHU C:Al_L 
CAU_ 
()c: ~?cAH .. OAH .... ·Hurn!:::ic·r of· Llr1i t . t.o Tut-r: Of·f?~- .• -·· -·· +0812iH 

CALL 
CALL. 
Jf"iF' 

CAU_ 
CALL. 
DE: 
DE: 
CALL 
CAU .. 
.JMP 

CHANIN *GET SELECTION 
OFFOHE :+:TU~:H IT OFF 
MEHDOHE 

CHAMEHU >t<F'R I HT rlEHU 
$T'/PT>:: 
OAH .• OAH" "Mur11t:11::-r of· Uni+_. t.o Turn .·· .• 01 BH .. ·'pot·~ · ' 

01 E:H .• ... ·=1? ·' .• ... ·" +0:?.0H 

CHANIN *GET SELECTIC~ 
Ol-~Ol·~E :t:TUF~H IT OH 

:+:ALL DOt .. IE 

ADJ'U::::T CALL CHAMEHU 
:t-T'/PT>:: 

:t:F'F.: I t-.!T 1'1EHU 
CALL 

DE: 
CALL 

OAH .. 0AH.· ·'~-.lumber of· Unit. on l.tlhich to Ad~iu::.t.·' 
"Bri~h~n0ss?/ .. / ,,+080H 

C:H:::ll ·! J f..! :T:GET CHRt·.IHEL. ~-IUMBEF: Listi11g 1 continued on pe1ge 278 
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THE FORMULA™ allows the computer professional to 
focus on the most important part of business: the needs 
of the client. Customized systems for any business appli
cation can be created in a traction of the time required by 
conventional methods. 

• Interactive data entry, file updating, and 
-C::: maintenance routines are automatically 

• ~ O .::~ J.-. generated from a definition of the fields. 

,'-J. J' J-' Reports can be created through a unique 

• Menus and job streams are defined through 
a preprogrammed parameter-driven pro
cedure. 

• Fast response time is insured because 
each routine can be interpreted directly by 
the computer and data management is 
controlled by an efficient ISAM algorithm. 

THE FORMULA™ is a complete system language which 
brings the process of developing applications closer to 
the user's description of his needs. That's THE FORMULA™ 
for success. 

Disk and manual, $595. Manual only, $60. 

THE FORMULA™ will run on any 8080 or 280 computer 
with CP/M; 48K RAM, 300K total disk storage, and a CRT. 

OMA • WE SPEAK YOUR LANGUAGE. 

THE FORMULA™ For Success can help you build 
systems. Now, the General Accounting System, 
created with THE FORMULA!M is available at no 
extra charge. 

The General Accounting System includes: 

• General Ledger: Journals, Trial Balance, 
Income Statement, Balance Sheet, etc. 

• Accounts Payable: A/P Journals, Checks, 
Aged Payables, Vendor Report, etc. 

• Accounts Receivable: A/R Journals, Aged 
Receivables, Customer Statements, 
Customer Activity Report, etc. 

·in addition, two new optional packages have been developed for use with THE FORMULA™: 

Professional Time Management $80 Label Option Pak $80 

Manager's Billing Report, Employee 
Production Report, Client Invoices, etc. 

Name Inversion, Multiple Up Labels, 
Customized Label Size and Format, etc. 

Circle 130 on inquiry card. 

DYNAMIC MICROPROCESSOR ASSOCIATES• 545 Fifth Avenue, New York, New York 10017 • (212) 687-7115 
We ship prepaid and COD orders. Shipping & handling charges extra: $5 UPS areas;$ 7 non-UPS areas, Mexico. Canada; $10 + elsewhere. MaslerCharge and VISA accepted. 

New York Slate residents add appropriate sales lax. "CPIM is a trademark of Digital Research. 



The Nanocomputer: 
the professional 

approach 
to microcomputers 
The Nanocomputer is an in
tegrated educational sys
tem based on a powerful 
microcomputer with 
education-orien ted 
software and comp
lemented by a series 
of training books 
written specially 
for the system. 
POWERFUL- based on 
the ZBO microprocessor made by ___ ...._,. 
SGS-ATES 
COMPLETE - hardware, software and peripherals backed by a 
series of step·by·step training books on programming, digital elec
tronics and interfacing. 

MODULAR- ast he student learns. the hardware can be expanded 
to Introduce new concepts and experiments: ZBO code program
ming, interfacing and high·level languages (BASIC). 

N BZBOS Nano Computer Includes the Nano Computer with 
power supply, the NEZBO bread board for experiments and 
interfacing, the card frame, K 1 ZBO Cable Kit. the technical 
manual and training books one and three . . $570.00 
K1 ZBO Extra K1Z80 Cable Kit. .......... . . ... .. . . 11.00 

K2ZBO Active and experimental component kit. . . 33 .10 

K3ZBO Socket kit with 3 40 pin sockets .. ........ .... 5. 70 

20 MHz DUAL TRACE 
• OC-20 MHz Bandwidth 
•Trigger ing up to 30 MHz 
•Bern x 1 Ocm Display 
HM203. , , .. , •• : ••• , , , , , , ••• , • , , $580.00 
HM20JN with long porsis , . $600.00 

4-CHANNEL AMPLIFIER 

10 MHz SINGLE TRACE 
• DC-10 MHz Bandwidth 

• LPS-Triggering 

•Compon ent Tester Built-in 

• T imebase 0.2Jt.s · 0 .2 s/cm 

HM307 . . .. $405.00 

COMPONENT TESTER 
• DC-50 MHz Bandwidth ...... • Easy-to-u s e 

l\ • Safety Class 11 •AC/ DC Operation 
•Algebraic Addition ~ ~~ /.,; t' •Check Semiconduc tors in circuit 

• Check Electronic Components 

HZ65foruse with all HAMEG scopes ... 558.00 
• Compact Shape and Easy-to-use 

HZ64. .... 5451.00 

HAMEG Oscilloscopes to meet every need 

20 MHz DUAL TRACE 
• Overs canning • LPSTrigto 40 MHz 

•Delayed Sweep • DC-20 MHz 

Interna l stabilized power supplies. Both ver l ical 
channels incorporate a varlble gain control which 
increases the gain to 2 mV/cm. Channels can be 
Added or Subtracted. A special feature of tho 
HM412 is the vertical Overscanning facility, tocation 
of a "lost" trace is indicated on two LED's. Both the 
1r1g91?r and delayed conditions are indicated by 
LED's. These facilities coupled with grat icule illum· 
ination , Z Modulation. and a square·wave ca librator 
make the HM412 a very versa tile inst1ument. 
HM412 with sweep delay . , , , ••••••• . 5880.00 
HM412N wit11 dal1y • nd h:mg '1t1•1i'I ••• $985.00 

70 MHz DUAL TRACE 
• DC-70Mhz •Sweep Delay0.1µs-1s 
•Sens. 2mV / cm • Graticule8x10cm 

Genera l·purpose scope designed forbo thlaboratoiv 
and field service. The HM705 triggers even com· 
plex signals beyond 1 OOMHz. T...,o non·synchronus 
signals, or a composite signal wilh a non·synchronus 
componenL and also aperiodic events can likewise 
be triggered. Single·shot oo• r1dol'I is a!so possible. 
The wide sweep range from 5ns/cm !including x10 
magnification) to 2.5&/cm gives an excellent reso· 
tution. These features and others make the HM705 
an instrument of great flexibil i ty m all 1ie1ds. 
H M705 with delay . •••• , , • , , , ••• , , , . $885.00 
HM705N wt1h (1111layand long petsls ..•. S 1000.00 

....... 
•·:i; ··1)-• 
,.,_-., , ' .. · .. : 

50 MHz DUAL TRACE 

• 50 MHz Dual Trace Storage Scope 

Plus Varible Persistence 

•Delayed Sweep with After· Delay-Trig. 

• Storage of S i ngl e-Shot Signal s 

" Automatic Store" 

• LED Indication for Overscanning, 

Single·Shot, Trigger Action. Delay 

Mode and Automatic Store 

•Automatic Blanking 

HM8'12·.2 ,.,,.,,,.,, ••••... , •• , •• $4032 .00' 
RCZBO/ P Cassette recorder for all Nano r-----------------------r----------------------11 
Computer Systems (requires a w1ozso Full ASCII Encoded Keyboards DIGITALKERN SPEECH SYNTHESIS 
see below) .. . ... ..... . ... . . •.. .. BB.BO ncn 128·ChoroC1 er, 58-Key Typewdtter Format for EVALUATION BOARD 
W10ZBD/P Cable for connecting the 
RCZ80 cassette recorder.. . .. 16.60 Alphanumeric En t ry 

NEZ 2KB Experimental Sottware for the Nano Computer 
(available on the M270B EPROM) .. .. ............... 32 .90 

3%-Digit, LCD-Display 
DIGITAL MULTIMETER 

• HANDY - easy to hO:ld, to carry, to use . to 
read. • ACC URATE - basic 0.1% DC accuracy
• TOU GH - bul lt to take rough everyday f i eld 
usage and elect rical ovetload . . . yet maintain its 

VP·601 8·bil parallel oulpul. ... $69.00 
. VP·606 Async serial output . . 599.00 

58-Key Typewritter Format 

'
~;;i~ll!ia Plus calculator-Type Keypad for Fast Num-

meric Entry 
VIP-611 B·bil parallel 

OUlP'J l •• , ••• ,,,. $89.00 

• Complete Kit t less power 

supply and speaker) 

• VJ Watt Audio 
Amp on-board 

• 138 Separate and 

calibration • VERSAT ILE - big, cle ar, high co n· r-----------------.--=-...,.=------:±-:= -::-=-c::-:;c-::--, 
tmtJY.-digit LCD di•Pl•Y.•"dobloanywh"'· ·· • TG105 PULSE GENERATOR TARE ADVANTAGE OF OUR 

• Programmed Processor allows 6 pro
gram modes 

• Edge Connector for connection to 
full 0 .5 " high. • PORTABLE- Palm -sized, light· SPECIAL SAVINGS ••• USE external processor system 
weight. operates up to 200 hours on a single 9V 
transistor alkaline battery. • EXPA NDA BLE - COUPON ON OPPOSITE PAGE The DTI 000 speech synthesis evaluation board is an 

extremely easy to use device for understanding the 
opera1ion and application of the DIGIT ALKER chip set 
in an end product 

UHi llaf'ldlltd C MM acceuoriH to a:ictond r•ngH 
.., .. furth•" MODEL 935 . . .... . $1 75.00 

*SPECIAL W ITH COUPON S1 40.00• 

-:.t W ith Coupon $29. 50* 

tors, resistors, PC Board, and si lk 

screened metal front panel 

Universal Oscilloscope 

• Porlod: 200nsec to 200ms ISMt-t.z to SH:r) 
• Pul se W idth: 100nsec to 100ms 

• 50 ohm out put range: O.lV · lOV 
• TTL output • Sync. outp ut 

• Ope rating Modes: Ru n, External trigger, 

External gate, Manual 1 -shot or Ga t e 

• Complimen t and square wave 
TG105 . ,, ••••••••• ,, ,, • .. Reg. P1ice $219.00 

*SPECIA L W ITH COUPON $ 195.0 0 * ANCRONA CORP. 

The DT1000 contains all components required to 
outpul speech upon demand; a speech processor chip, 
2 MAXl·ROMsc contamig I 38 individual words. linear 
flher. audio amplifier. keyboard. and a COPS '" micro· 
controller complete with s1ored data programmed to 
provide the various functions on the board. The only 
external hardware required for complete operation are a 
single 7V· 11 V power supply and speaker. 

OT1000 Evaluation Board Kit . ••• ,,, ... $495.00 

The OT1050 is a 2·chip set for speech synthesis. It 
contains a speech processor chip and a speech ROM 
and when usod with external f ilter, amplifier. and 
speaker . produces a system which generates high 
quality speech including the natural inflection and 
emphasis of the original speech. 

0T1050 2·Chip SCI . • . 585.00 Probe 
$3fi00 ANCRONA HAS MOTOROLA SEMICONDUCTORS *SPECIAL 20% DISCOUNT WITH COUPON* 

8FR90 
BFR91 
CA3054 

$1.91 

*SPECIAL WITH COUPON* CA3059 

2.42 
1.54 
3.34 
2.23 
3.49 

.73 

.BB 
1.03 

*$2 9.50 * CA 3079 

SWITCHABLE XI and XlO Attenuation Factor 
KEY ADDITIONAL FEATURES: • lOOMHz bandwid rh • H eavy 
duty tip • Break resistan t cen1er conductor • Slender. llexible cable 

OAC08CP 
MBD101 
MBD102 
MB0201 
MBD501 • 6h. cable length • W ide compensat ion range • Fits all scopes l.57 

• Gr ound r efer ence can be activaced at l ip • Includes SPRUNG MC78L05CP .66 
HOOK. l.C. TIP . BNC ADAPTOR. INSUlA TING TIP a nd TRIMM ER MC78L08CP .66 

1-T_o_o_L_A_c_c_E_s_s __ o_R_tE_.s_. ______ 

3
_
0 
__ M--H--z-, - -1 ~g:~~ ~~~ ·:: 

MC78l 18CP .66 
MC78L24CP .66 

HITACHI 

$995.00 

* SP ECIAL WITH COU PON 5 796.0 0111" 

MC78M05CT 1.47 
MC78M06CT 1.47 
MC78M08CT 1.47 
MC78M 12CT 1.47 
MC78M15CT 1.47 
MC78M18CT 1.47 
MC78M20CT 1.47 
MC78M24CT 1.47 
MC79l05CP I. 12 
MC79l12CP 1, 12 
MC79 L1 5CP 1. 12 

___ M_ O_T_O_ R_O_LA_'_S_O_P_T_O_T_R_l_A_C_D_R_l_V_E_R_C_O_U_P_L_E_R---j MC79L24c P \. l2 

MC664P 3.20 

T,.. 
MOC3009 
MOC3010 
MOC3011 
MOC3020 

Typ, 
Trig . 
mA 

16 
B 
6 

15 

Mln. 

.Block 

""'" 260 
260 
260 
400 

Prlc• 

52.20 
2.7 1 
2.86 
3 .16 

T,.. 
MOC3021 
M OC3030• 
MOC3031• 
"Z•ra Crbuing 

Typ. 
Trig. 
mA 

B 
15 

• 
*SPECIAL 10% DISCOUNT WITH COUPON* 
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"'"· P•k 
Block 
Votts 

400 
250 
260 

Pile• 

3.62 
3.96 
6.22 

MC680P 
MC684P 
MC830L 
MC835L 
MC839L 
MC848l 
MC847 l 
MC857P 

2.05 
5.10 
2.27 
2.46 
5.88 
3 .17 
2.46 
1.50 

MC858P 
MC862L 
MC958L 
MC1302P 
MC1309P 
MC1310P 

$1 .50 
2.27 
4.43 
3.72 
2.86 
6.29 

MC1330A lP 2.20 
MC1349P 
MC1350P 
MC1351P 
MC1352P 
MC1355P 
MC1357P 
MC1358P 
MC1364P 
MC1372P 
MC1373P 

l .72 
1.44 
2.10 
2.01 
2.10 
2.19 
1.91 
2.01 
6.48 
5 .1 9 

MC139lP 1.44 
MC1403UO 4.08 
MC 1405l 15.28 
MC 1408l6 3.84 
MC1408l7 4.75 
MC1408LB 6.55 
MC1408P8 4.40 
MC1413P 1.68 
MC1436CU 4.96 
MC1 4 37 l 3.99 
MC1439 l 4.62 
MC1439P1 3.97 
MC1445G 4.20 
MC1456P1 .99 
MC1455UDS 1.98 
MC1458Cl 1.44 
MC1458CP1 1.08 
MC1458P 1 1.08 
MC1458P1S 1.33 
MC1488L 1.68 

MC1488P 
MC1489Al 
MC1489L 
MC1489P 
MC1494l 
MC1495l 
MC1496G 
MC1568R 
MC1594L 
MC1595L 
MC1710CP 
MC1733CP 
MC1776CP1 
MC1807P 
MC1808P 
MC1809P 
MC3062L 
MC3302P 
MC3303P 
MC3325P 
MC3340P 
MC3360P 
MC3370P 
MC3403P 
MC3405P 
MC3408L 
MC341 6l 
MC3 4 17L 
MC3420l 
MC3423P1 
MC3438L 
MC3448AP 
MC3470P 
MC3476P1 
MC34 80P 
MC3503L 
MC40 16P 

$1.47 
1.89 
1.68 
1.47 
8.53 
7.47 
2.07 

13.42 
12.74 
10.63 

.89 
1.30 
2.07 
1.36 
1.36 
1.36 
4.00 
1. 12 
5.80 
2.10 
2.10 
3 .50 
3 .72 
1.77 
3.60 
3.55 

3 1.42 
14 .83 
10.08 

1.66 
4.33 
5.80 

12.64 
3 .18 

12.8 5 
18.62 
10.10 

MC4024P 
MC4026P 
MC4044P 

$5.75 
3.05 
5.75 

MC4558NCP1 3.18 
MC6800P 
MC6808P 
MC6809P 
MC682 1P 
MC6840P 
MC6844P 
MC6845P 
MC6846P1 
MC6847P 
MC6850L 
MC68SOP 
MC6852P 
MC6854P 
MC6860P 
MC6875 l 
MC6881 P 
MC6882Al 
MC6885P 
MC6886P 
MC6887P 
MC6888P 
MC6889P 
MC7805CT 
MC7808CT 
MC7812CK 
MC7812CT 
MC7815CK 
MC7815CT 
MC7818CT 
MC7824CK 
MC7902CT 
MC7905CT 
MC7906CK 

13.90 
13.90 
45 .39 

7 .33 
12.22 
45.39 
41.20 
39 .90 
16.06 
14.32 

6.84 
7,33 

32.26 
12.92 
13.49 

8 .9 1 
6 .1 3 
2.72 
2.72 
2.72 
2.72 
3.14 
1.65 
1.65 
3.14 
1.65 
3.14 
1.65 
1.65 
3.14 
2 .10 
2 .10 
4.20 

MC7906CT 
MC7908CT 
MC7912CT 
MC7915CT 
MC7918CT 
MC7924CT 
MC10101P 
MC10102P 
MC10 104 P 
MC10107P 
MC 10109P 
MC10 115P 
MC10116l 
MC10 116P 
MC10123L 
MC10124l 
MC10124P 
MC10125l 
MC10125P 
MC10 137 l 
MC 10 176P 
MC10189 l 
MC10195 L 
MC10216l 
MC14411P 
MC14412VP 
MC14 435VP 
M C1 4457P 
MC144 58P 
MC14490FP 
MC14490VP 
MC 14495P 
MC34004P 
MC68488P 

$2.10 
2.10 
2. 10 
2.10 
2 .10 
2.10 
.92 
.92 
.92 

1.00 
.92 
.92 

1.10 
.92 

2.39 
3.01 
2.52 
3.01 
2.52 

32.36 
6.26 
3.27 
2.52 
1.83 

17.26 
15.53 

8.64 
6.60 

13.73 
5.60 
4.24 
3.96 
3.52 

32.26 
MCA255 1.76 
MCM68A 10P 5.59 
MCM6666L25 46.50 

MCM6674P $11 . 17 
MCM6810C 7.47 

.79 
1.01 
7.74 
2.05 
2 .2 1 
2.38 
2.54 
2.83 
3.31 
3.80 
2. 21 
2 .38 
2.54 
1.29 

.66 

.76 
1.28 

.4B 

.50 

.6B 

.72 

.B3 

.76 

.B5 

.73 

.57 

.60 

.73 

.B5 
.65 

MPSH34 S 1.00 
MPSU03 
MPSUOS 
MPSU06 
MPSU 10 

l.19 
1.00 
1.09 
1.23 

MPSU5 1A l.13 
MPSU56 1.09 
MPU131 .91 
MR250· 2 2.27 
MR750 
MR751 
MR752 
MR754 
MR756 
MR758 
MR760 
MR812 
MRF476 
MRF901 
MRF91 1 
MV209 
MV839 
MV2115 
MV2205 
MV2209 
NE592N 
SC 1368 
SC1360 
SC141 B 
SC141D 
T2800B 
Tl l 116 

.B4 
1.06 
1.12 
1.26 
2. 10 
2.65 
3.21 

.51 
2.93 
3 .15 
3.04 
1. 13 
2.42 

2.27 
.7B 
.7B 

MCR103 
MCR106·2 
MCR3918·8 
MOA 100A 
MDA101A 
MOA102A 
MDA104A 
MDAT06A 
MDA108A 
MDA1 10A 
MOA200A 
MOA 201A 
MOA202 
MJE3055T 
MPF102 
MPN3402 
MP$918 
MPS3638A 
MPS370 4 
MPS6514 
MP56520 
MPS6521 
MPS6522 
MP$6523 
MPS6566 
MPS8099 
MPS8599 
MPSA06 
MPSA12 
MPSA13 
MPSA20 
MPSA42 
MPSA56 
MPSA64 
MPSA70 

.38 TIP102 

1.98 
.9B 

1.17 

1.76 
1.98 
1.91 
1.32 
1.9 1 
1.36 .82 

.BB 

.75 

.44 

TIP110 
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MICROPROCESSOR CONTROLLED EPROM PROGRAMMER 
PROGRAMS· TESTS· COPIES· VERIFIES 

D 2716 D 2516 
D 2732 D 2732A 

The K2578 EPROM Programmer i s a microprocessor based stand
alone unit comple te with power supply, housing and test socket . The 
unit comes standard with 16Kbit RAM (2K byte). and is expandable to 
32Kbit (4K byte). It has a crystal controlled clock and requires no 
personality modules. 

CONTROLS 
• 24 Key pad includes hexadecimal keyboard and function keys. 

12 address LED 's 

• 4 function LED's (error, program, OK and si ze). 

• 2 hexadecimal displays. 

FUNCTIONS 
• Blank Test, Blank Error, Verify Test, Verify Error and Reset. 

• Program with automatic blank and verify test. 

• Input or modify data in user RAM at any desired address. 

Power Supplies from ADTECH POWER 

Modt1 
APS &·3 
APS 12· 1 .8 
APS 16·1.6 
APS :Z4 ~ 1 

Vdc Amps 
5 3.0 

12 1.6 
15 1. 5 
24 1.0 

Model 
A PS 5-6 
AP S 12· 4 
APS 15· 3 
APS 24·2.2 

Vdc Amps 
5 6.0 

12 5.0 
15 3.0 
24 2. 2 

1·51 10 110 ~ "o 1·9 10 1o1p 2"5 r.rJ) 

542.150 $40.65 S3B,85 S66,90 $84.00 Stn .10 

.::J 
Synert1tk 
S)'Slems 

SYM-1 
*SPECIAL* 

wilh COUPON 

$208 .00 

SYM-1 Si1glii Botrd Computer wi!h 6502 Procrsror and Firmw.ire 
SM100 OEM Veiiion ct SYM-1 withoul Keybo~rd/!llsptay/Drivm/Tooe 

SYM·l/68 
SYM·l/69 
KTM-2 
KTM-2/80 
KTM-3 

KTM-3/BO 
SAM-1 
SRM-3 
PEX-1 
CAS-1 
MOD-68 
M00-69 
MQN-1 .1 
8AS·1 
EPS-1 
RAE-I 
RAE·l/2 

Ge!lefalor/Manuals 
SYM·1 Singll BoardCompulerwilh6800Prui;tS$Ol'I~ Finnw111 
SYM-1 Si1191t Bot!d Compu1eJ with 6809 Procmor and Fimlwar' 
40 Column Ktyboant TerminalModufll f01CRT!N 
80 C<thlmn V•rsion of KTM-2 Special w/Coupon $348 

40 Col•mn EJ"andedKTM withPowerSupply ardCast. Requilu 
only CRT Morltor 

80 Column Version ofK'TM-3 
lK BYies Static RAM Ki! 
31< 8'/trsSlati:RAM Kil 

Special w/Coupon $399 

SYM POii hpa11sion and Connectot Kil 
A1odi0Cuse1rr Aec111i!e1w'thTapeCcooter all f<J"l' Coniro! 
~ap'9fBoardl01SVM-l with6BOOPrcuua1andfillflWa11 
AdaptrrBcardforSYM·l Mh6809ProttssorandF"rT!MTI 
fkvistd 4K BYies SUPERMON SYM MorilDI 
8KBnic Pluq-in AOMs lorSYM· I 
SYMOiaonoslicTrnP~r1min2715EPAOM 

Aesilent Asumbltr/Ed~or ADM·BK (1 Ct-jp VeiliCJn) 
Aesilent Asumblei/Edi!or ADM-BK (2 Chip Veision) 

MBC SINGL E BOARD COMPUTERS 

329.00 
359..00 
329.00 
399.00 
389.00 

449.0C 
42.0Q 
90.00 
SO.QC 
79.00 

119.00 
149.00 

15 .00 
95.00 
75.00 

159.00 
95.00 

MBCOl A2 Second Source SBC Mitrnmodute for Mo1orola MM01A2 400.00 
M8C01A2-1 MSCD1A2 wilh Fo1ir CoMeclors 440.00 
M8C010·65 Sir19it Bo•rd Computer wi!h 6500 Seies Miaop1oatssor 369.00 
MBCOl 0·68 S:ugle B<tard Computer w~h BBOO Stril!S Miaopractssor 369.00 

lut1ict1on lo flll the RAM ;uea wi th dlilta from " 
preprogrammed PROM to perform a copy. 

Parallel load capability from a DMA controlled RAM field. 

• Size selection (16K/32KJ with single push-button. 

OK indication for succesfull executed functions. 

ERROR indic<Jtion with error codes on display. 

Illegal address access error. 

Increment function which stores the input data via hex keyboard 

and jumps to the next address in user RAM. 

Model No. 

K2578 
K2578·KIT 

Introducing 
the full 
featured, 
expandable 
color 
computer! 

Regular S649.95 
SPECIA L W ITH COUPON $595.00 

SPE CI AL WITH COUP ON $495.00 

REG $299.95 

*SPECIAL W/COUPON* 

*SPECIAL* 
COUPON 

Bring this COUPON into one ofourstores or 
mail to our Mail Order address shown below 
to receive the SPECIAL PRICES listed on 
these two pages. 
Offer EXPIRES on February 28 , l 982 

$258.00 
The Unique New Printer That Gives 

:-:-:-=======--~-----z-.-

8
-

0
-t Vou All These Exciting Features . . 

__ • Low Cost • Uses standard 2~~" adding 
• Disposable printing head machine tape 
e Simple interface or carbonless paper ST A RTE R KIT e Handles any type font • 21 ·column printing at 25 

A COMPLETE MICRO· •Needs only o ne 12-volt DC lines per second 
COMPUTER ON A BOARD power supply • Easy to install and mainta in 

Regular $401.00 Model DP-822 $80.00 
* SPECIA L $70.00 WITH COUPON* *SPECIAL with COUPON* 

$368.00 Dot Matrix Printer Control/Drive Card 
Model DP-822-088 $125.00 FEATURES • Memory Examine and Change 

• Z-80 CPU with 158 ins1ruc!ions • Poll Examin e and Change EPROM 2 716 5 $6 50 
• On-Board Keyboard and Display • Z-80 CPU Register and Change -

• On·Bo"d PROM P<og.,mm0< lo< • 2K By" ZBUG Monilo< in ROM ( 5 VOLT] • 

• ::~s~ss ~~~ 1S~~:::r:· :~:~t~~ l n1. : ~ ~::~e:e~H:::~e:p~:~~~;~,~~~:: 1-----~*'-::'"SP~•~C~I A•L~S~3~.•~•~W=IT~H~C~O~U~P~O~N~*~----~ 
• Simple Key Controlled Audio Cas· • Two Bi-Directional B-Bi1 1/0 Pons EPR 0 M Erasing Lamps 

se11e Load and Dump • Up to 5 Programmable 8reakpomts e ERA SES 4 CHIPS IN LES S THAN 20 MINUTES 

• E~pansion Provision lor Mounting • Switch Selectable PROM or Moni· e SIMPLE TO USE e SAFETY INTERLOCK 

Two S-lOO Connectors tor Restart e ERASES 2708, 27 16 . 1702A, et c. 

• Wira Wr11p Aru lorCu&tom C1rcu11rv • Vel:loted ln1&r1upu l)fOV1dtd by UVS-1 1E . • • , , ••• , • , • , ...... . .. $ 85.00 
• Sinalc S1001tvol19b RAM Of PROM Z·!JO...CTC and Z·BO-P10 

M8C020·65 SBC 6500 Se1iu CPU wilh Comp!el ~ V1d1111 Capabm11 495.00 l--=----=-----------=-==--------.---t--- -------------------
MBC020· 6B SBC6800S1:inCPUw~l"!Comple:b!Vidt<iCapab~il~ 495.00 BASF 51/411 FLOPPY DISK 
6500 SERIES MICROPROCESSOR lc·s 

A=(2MHz) B=(JMHz) C=(4MHz) 
P6502 $ 8.82 P6506AS8.82 P6520A 
P6502A 9.66 P6507 8.09 P6820 
P65028 15.02 P6507A 8.82 P68B20 
P6502C 21.00 P6512 8.82 P6521 
P6503 8.09 P6512A 9 .66 P6521A 
P6503A 8 .82 P6513 8.09 P6821 
P6504 8.09 P6513A 8.82 P68821 

$3.74 P13Sl0·005S15.84 
3.40 P6532 10.82 
3 .74 P6532A 1 1.87 
4 .90 P6545-1 11 .51 
5.34 P6545A-1 22.44 
4 .90 P6551 10.7i 
5.34 P6551A 11 .76 

PI N DESCRIPTION REG SPECIAL. wilh COUPON 

54256 
54257 
54258 

SW1 FLOPPY DISK $4 ,1 0 10 for$23,90 100 for $21 4.00 

M EM ORIES . 1-9 1oup 
2102-1 (500 ns) $2.00 St.80 

•
;:it'imm. 2114L·2 (200 ns) 3.50 2.95 

100 up 
$ 1 . 1 O 2 .5 MHz: Z-BO·OART 514 .30 I 4.0 MHz Z·BOA·OAAT $15.50 

2 60 Z·BO·CPU$7.10 I Z-80-SiQ/O 20.10 Z-80A-CPU!B.05 I Z·BOA·S10/0 2 1.1 5 
• Z-80-CTC 5.90 Z·80-S10/9 14.50 2-BOA·CTC 6 .35 2-BOA·Sl0/9 15.70 

2.50 Z·BO·PlO 5.90 ZBO·OMA 21.50 Z·BOA -PlO 6 .35 Z·BOA·DMA 22.70 rm ;q 21 14-3 {330 ns) 3.40 2.80 

P6505 8.09 P6514A 8.82 P6522A 11.24 P1791·02 40.00 - 2114·2 (200 ns) 3.50 2.95 
P6505 A e .e2 P6515 e.o9 P6530·004 15.84 P1193.02 40.00 ljlf/N£ 4 l l 6 (200 ns) 3.00 2.20 
P6506 8 .09 P6520 3.40 -· - •• .. _ 

P6504A 8.82 P6514 8 .09 P6522 8.40 P6591 40.00 2.60 * SPECIAL 2 0% DISCOUNT W ITH COUPON * 
2.00 

3. 10 
4.50 
9.90 

7 4C SERIES CMOS 
74COON S .38 74C90N Sl .32 

74C195N S 1.61 
74C200N 1 2.05 
74C221N 2.10 

74C915N S 1.71 
74C917N 11 .00 
74C918N 1.64 

* SPECIAL 20" DISCOUNT WITH COUPON * - 2708 3.50 3.30 

t-~r~-•r.~;;:;;;i:ii;:;;;;:i~~.., •ea;rm 2116 1sv1 4.80 2732 (350 ns) 1 3.00 1 1.00 

74C02N .38 74C93N 1.32 
74C04N .38 74C95N l .61 
74COBN .38 74C107N 1.89 

74C240N 2.28 
74C244N 2.28 
74C373N 2 .67 

74C922N 5.65 
74C923N 5.7 5 
74C925N 7.46 

PHONE ORDERS: (213) 641-4064 

Minimum Order $10.00 Add $2.00 to cover postage and handling. 
Master Charge and VISA welcomed. Please include your charge card 
number. interbank number and expiration date. Some items are subject 
to prior sale. Not responsible for typos. Store pricing may vary from Mail 
Order pricing. We reserve the right to substitute manufacturer. 

ATlANTA CULVER CITY 

* "SPECIAL 20% DISCOUNT W ITH COUPON * 74CION .38 
l-----------------------iNC14N .76 

*MICROPROCESSOR CRYSTALS* 
\MH1) CASE P / N PfUCE (MH1l CASE P/!oj PftlCE (MH1I CASE P/N •••Ct. 

100 HCJJ CYIA $9.50 49512 HCll tnA HOO 15 .00 HCll CY15A 14.!S 
1.8432 HC l l CD1A BO uo •c11 Cl'l'.L 100 11.00 HC11 CYl9A .a. 
2.00 HCJJ CY2A 1.25 5.0H tttU en.• &.00 11.4l2 HCll CYIBB 4.IS 

U576 HCll ens 1.n 5.JIU l'IC.11 C'5C ua 15. HOIHCll CY20A 4.15 
l .27H HCJJ CYJB &.00 l'ICl l t'fll U GD HCU CY22A 'H$ 
] .519 HCll CYlD 100 1.\44 llCll C'f'IC e.oo HCl8 CY2l8 iU 
4.00 HCU CY l A U O lltll C'l'Ul 21.00 HC18 CY21A l.lio 
44)4 HC11CYeC 6.00 HCl8CVl2A 4.15 l2.00 HCllCYJ2A 1..111 
4H llC\I (UI ua 14.Hlll llCll Cllt,11 Ul 1DD.tD liCll a1ou 10 

* SPECIAL 20% DISCO UN'T WITH COUPON * 

74C20N .38 
?4C30N .38 
74C32N .38 
74Cill2N 1.42 
74C48N 2. tl 
74C73N .90 
74C 74N .87 
74C 76N .90 
74C8JN 2.00 
74C85N 2.00 
74C88N .99 
74C89N 1.ao 

74C150N 5 .67 74C374N 2.67 
74C151 N 3 .80 74C901 N .71 
74C154N 5 .67 74C902N 71 
74C157N 3.40 74C903N .71 
74C160N 1. 71 
74C161N 1.71 
74C162N 1.71 
74C163N 1.71 
74C164N 1.61 
74C165N 1.61 
74C173N l .50 
74C174N 1.20 
74Cl92N 1.11 
74Cl9JN 1.71 

74C904N .71 
74C905N 11 .20 
74C906N 71 
74C907N .71 
74C908N 1.49 
74C909N 2.54 
74C910N 1 2.05 
74C91)N 11.00 
74C912N I J.00 
74C9 UN 2. 18 

74C926N 7.46 
74C927N 7.46 
74C928N 7.46 
74C932N 2 .22 
74C941N 
74C989N 
80C95N 
80C96N 
80C97N 
80C98N 
82C19N 
88C29N 
88CJON 

2.28 
7.80 

79 
.79 
.79 
.79 

5.67 
2.98 
l .96 

VISIT A STORE NEAR YOU TO DAY-Wt slook 1 !1110 !Ol!Cllan al T!ChnlOll Baoks. Olm1t1 Compo111nts. lntegralod Cln:ulls, Tut Equlpm,.l ond Eloctronlc SupplllS. 

HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 
3330 Piedmont Rd. N. E. 

Atlanta, GA 30305 
(404) 261· 7100 

1 1080 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390-3595 

2649 Richmond 
Houston, TX 77098 

1125 N.E. 82nd Ave. 
Portland, OR 97220 

[503) 257-9484 

1 300 E. Edinger Ave. 
Santa Ana, CA 92705 

1054 E. El Camino Real 
Sunnyvale, CA 94087 

451 8 E. Broadway 
Tucson, AZ 8571 1 

[713) 529-3489 (714) 547-8424 [408) 243-4121 [602) 881-2348 
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Listing 1 continued: 

ADJ' IH 

PLJ'.::;H 
CALL 
DE: 
DE: 
SCAU_ 
JC 
prx-:;H 
SCAl...L. 
POP 
MOU 
MUI 
:=Bl 
JC 
CPI 
JHC: 
POP 
CALL 
JMP 

MEHDCIHE PET 

MEl··!UEF.:F~: CALL 
DE: 
DB 
DE: 

EF.:Pl.r.IA IT :::.CALL. 
JC 
C:F' 1 
JHZ 
.JMF-' 

:tT'/PT>< 
1211 E:H .. 0451-1 ·' Ciflf-1., ... E:r·-· L.:iht.r1t:··:: .. : . Lc·•,.1.::· l ( (i=:::[) i !fl ·' .·· 

.SCIH 
AD..Jl H 

• CL..F:C:O 
PSI.ii 
E .. A 
[) .• [i 
... (i ... 

AD .. TF'.EO 
OAH 
AEUF:EO 
P5l•.t 
It·-!TEt .. I 
MEHDOHE 

:tT'/PT>=: 

·' +0HOH 
=+=CJET THE LEUEL.. 
*LOOP UNTIL READY 
=+=SF!UE THt:~ I NF'tJT 
=+=CLERF:'. THE I t··IF'UT 8UFFEF: 
:t:CiET I t·-!F·:_rr E:RC:k 
=+:STU~:E PEOUESTED L:E:t)EL. 
=+=CLERF:: D 
=+=LESS THAH O? 
=+:EF.:kOP I F 50 
=+:MC1l?E THAt·~ 9? 
=+=EF:F.:OF.: IF' SO 
*RESTORE CHANNEL NUMBER 
*ADJUST THE LEUEL 
=+PETUi:;::!-~. 

07H .. OHl·{, OAH .. ORH .. 018H 
·"F·Ii .. !l)ALID Il ··lf-:'LJT - HIT REl'Uf.'.:H TO COHTit~IJE·· 
01 E:H ..... q ·' +o::::rn-1 
. ::::c1H 
EF.:F.:tdH IT 
[iAH . 

EF.:F:t..tA IT 
MEHU 

=-t<CiET CHAF~:f1CT E F: 
*L~)P UNTIL READY 
=+=t-=:ETUF::H? 
:t:L .. OOF' UHT l L. . H~UE 
:-t-:A!··l[i Ti:;::'/ f!GH I H 

*CHANNEL SELECTION MENU ROUTINES 

:-!<:+::+::t;:t: :t: :+: :t ::f; * 
:+: F·r:: I t·rr CHHl .. jf-!EL HUME:EF.: ~;Eu.:::c.T I Cit~ MEHU 
:+: Hfl'F:\' t·mi··!!::: 

CHFil-·iEHU CAL.L 
DE: 
DB 
U<l 
L>=:I 

MEl .. 11.JLF' PUSH 
PLJ:::;~ .. I 
MOU 
PUSH 
CALL 
MOU 
CPI 

CALL 
[:•E: 
CALL 
CALL 
(JE: 

POP 
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ALL 

:fT'.,.'F'T>=: 
01 F::H .. (}"! '.'.jH .• o·:.:iH .• (:i'?:IH .• 0'3H .• 0 :l CH .. ,·' FCHAl·iHEL :;Eu:CT I OH ·' 
·' M~HU ·· .• 01 E:H.. "·"1 "· .. OAH .. OA+:-03;::'1H 
D .. [:1:1.(IH :t:l ·.Jl..IME:f:.F.: OF CHRl ·i!·~U .. :::; 

D 
B 
A .. c 
p:::;!.i.l 
GETCHAH 
A .. M 
... 9 ... 

MEHE>::T 
:tT'/PT>< 
(19H+Ci:.:'.:DY 
STF~OUT 

·' ·' .·· 
a a • • • •• • • • ,I 

:t:CLE:AP BC 
:+:SHt.)E THE Hlii'lc:EF~ 
:+:::;;HUE E:C 
:+<GET CHHt·-!HEL HUr·IBEr;~ 
:+:SRUE IT 
:+=GET LOCt=iT I Oi·I OF CHAt .. Jl·IEL :7.~Ti:;.: l l··ICl 
=+=Ci ET FI F:ST E:'/TE 
:t:[:i I ~:;AE:LED··:.-
:+:[:iO Hf:~ ::<T OHE IF SO 
:+:I 1·-~r>an LI 1··4E 

:t:PF: I IH CHRHHEL 1 .. 1u1-.1E::EF'. 

·' +0:::01-1 
:+:CHfit .. !l ·~EL HUME:EF~ 

Listing 1 continued on page 280 



11t1aker llf 
it does a numberon VisiCalC ! 

VisiCalc is a fine aid for the computation of numerical 
problems. But it does have two major limitations: it is 
available only for a small number of systems, and its use 
is limited strictly to numbers, not words. To overcome 
these substantial limitations, Lifeboat Associates intro
duces T /Maker II. 

Unlike VisiCalc, T /Maker II is designed to run on most 
small business computers with CP/M® or similar operat
ing systems and a video terminal with cursor addressing 
capabilities. And soon there will be T /Maker II versions 
available for UNIX,™ RT-11 ™ and other systems. 
Works with words as well as numbers. Like VisiCalc, 
T /Maker II reduces the manual tasks involved in comput
ing and calculating financial documents. But since most 
business problems and reports involve words as well as 
numbers, T /Maker II a lso functions as a full-screen text 
editor for word processing. 

T /Maker II is the most advanced aid for the analysis and 
presentation of numerical data and text material. In a 
matter of minutes, an entire document-including all 
edited text. all figures and all calculations-can be created, 
reviewed on your screen and reported in printed form. 

T /Maker II turns your small business computer into a 
powerful. sophisticated and convenient tool. A tool that 
will save you money, time and energy, and eliminate the 
need for costly time-sharing. 

With T /Maker II you can easily perform an unlimited 
number of analytical and reporting tasks which integrate 
numerical and text processing. You'll find T /Maker II per
fect for such things as: 

• Financial Statements 
• Statistics 
• Profitability Reports 
• Revenue and Expense 

Analyses 
• Portfolio Evaluations 

... and much, much more. 

• Price Lists 
• Rate Structures 
• Expense Accounts 
•Cash Flow 

Projections 
• Checking Account 

Reconciliations 

Easy to learn and use. You don't have to be a program
mer to operate T /Maker IL Just follow T /Maker II's easily 

rows and columns, define the relationships and T /Maker II 
will do the rest: it will perform the computations and for
matting necessary to prepare your document. When 
you're finished you can analyze your report on your 
screen or store it on a diskette. Or, you can have the report 
printed with presentation quality. . 

And when any changes have to be made, simply enter 
the new figure or relationship and tell T /Maker II to adjust 
and recalculate all the new results. 
Editing capabilities. As a full-screen editor for word 
processing, T /Maker II handles text up to 255 characters 
wide. It includes features like text formatting and justifica
tion, centered titles, a text buffer for block moves and 
repeated inserts, global search and replace commands 
for printing your letters, reports and documents. Wide 
documents are supported by horizontal scrolling. 
Low cost. The cost of T /Maker II is only $275 plus shipping 
and handling. Dollars well spent once you consider all the 
time, energy and money it can save. T /Maker II is brought 
to you exclusively and s11pported completely by Lifeboat 
Associates, world's largest computer software publisher. 
For more information send us the coupon below. r,--------------, Mail coupon to: Lifeboat Associates, ; ··2on1 ~ 
I 1651 Third Ave .. NY. NY 10028. Or call (212) 860-0300. I 
I 

o Please send me more information on I 
T/Makerll. 

D Please send me a free Lile boat ~ 
I Catalog featuring over 200 programs, I 
I 

including integrated accounting I 
and professional practice systems, 

I office tools for bookkeepers and secre- I 
taries and sophisticated tools for pro-

1 gramme rs. I 
I Name I 
I n~e I 

Company _ _ _ _ _ ______ _ 

I Stree I 
I Ci ty I 

Sta ie Zip~----1 T/Makerll is a trademarkof P. Roizen. PersonalSoftware.lnc. UNIXisatrade- I 
CP/M is a trademark of Digital Re- mark of Bell Laboratories. RT-11 is a 

I search. Inc. Vis iCalc is a trademark of trademark of Digital Equipment Corp . I 
understood and ordered instructions, set up your data in ._ - - - - - - - - - - - - - - _. 

As an example of what T /Maker II can do. see the chart below. The operator entered only the data shown in boldface. 

Item A 
Item B 
Total 

%Item 
% Ite m 
Total 

Lileboat Associates 
1651 Third Ave . 
llew York. N.Y. 10018 
Tel : l1111860 -0300 

1978 

42.323 
45.671 
87, 994 

48.10 
51. 90 

100.00 

Telex: 640693 ILBSOFT NYKI 
!VIX: 710-581-1514 ILBSOFT NYKI 

T /Maker II calculated and reported all the other values. 

-Actual- Growth Total -Projected-
1979 1980 Rate Average (OOO's) 1981 1982 * 1985 

51.891 65.123 24.04 53,112 159.34 80,782 100,206 19 l, 262 
46.128 49,088 3.67 46,962 140.89 50, 891 52,761 58,791 
98,019 114,211 13.93 100,075 300.22 131,673 152,966 250,053 

52.94 57.02 8.88 52.69 158.1 61.35 65.51 76.49 
47 .06 42.98 -9.00 47.31 141. 9 38.65 34.49 23.51 

100.00 100.00 100.00 300.0 100.00 100.00 100.00 
*Two intervening years not shown. 

LIFEBOAT WORLDWIDE oilers you the worl~s larges! library ol soflware. Conlacl your nearesl dealer or L1leboat 

Lileboatlnc. 
OK Bldg .. Sf 
1·1-B. Sh1ba·Oarmon 
~' 1naJ~:~ui/omios . Japan 
Telex: 1413196 ILBJTYOI 

l1leboal Associates. lid 
PO Box 115 
London WC1119lu. England 
fo l: 01-836-9018 
Telex: 893709 ILBSOFIGI 

L1leboal !ssomles. Grnbll 

~~~.11t~i·~wasse 
il lO CMm . Sw1l)etl•M 
T~h 041116 368~ 
Te lex · 865161 IMI CD CHI 

lo lersol l GmbH 
Schlossgarlenweg 5 
0·8045 lsmaning. W. Germany 
Tcl:089-966-444 
telex: 5113643 llSOFDI 

lifeboat Associates. SARL 
10. Grande Rue Charles de Gaulle 
91600 Asrneres. France 
Tel : l-133·08-04 
Telex : 150303 IPUBLIC X PARISI 

Copyright© 198\, by Lifeboat Associates ciates 
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'Listing 1 continued: 

PUSH F'Sli.I 
CALL 
CALL 
CALL 
POP 
POP 
POP 
It·~>:: 

DCF.: 
.Jt·I::'. 
PET 

:i<:+::+::-f<:f::f:;.f<:f::f::f: 

* CJET CHAl·~t·~EL 
* Et·.rn:;:~\' 

* 
* 

E><IT 
USE::; 

CHRr·~ It·~ 5CALL 
~TC 

STA 
CHF"iH It·-! 1 SC:RLL 

JC 
CPI 
JZ 
STA 
SCAU_ 
LDA 
CF'l 
Jt·-1~:~ 
L[)A 

OHL'/ 1 

581 
.JC 
C:F' I 
.Jt·K: 
AD I 
JMr~· 

LDA 

JC 
CPI 
.JHC 

CHHDOHE PUSH 
CAL..L 
JZ 
POP 
RET 

CHFl!··!EF.:F.: CAU_ 
DE: 
[:1E: 
DB 
SCRl_L 
JC 
CPI 
.JHZ 
POF' 

:+:KEEP STACK STRAIGHT 
GETDESC 
ST POUT 
CF::LF. 
F'Sl1.I 
8 
D 
8 
E 
MEHULP 

SELECT I CJI·~ 
HOt·~E 

:t:GET [:iESCRIPTIOt..J ADDF:ESS 
:+:PR I MT IT 
*HEli.I LH..JE 
:+:RESTORE A 
:t:r;£STORE 8 
*RESTORE D 
*I t·K:F.:EMEMT CHAHNEL HUMBER 
:+:[)ECREMEt·ff COUtH 
:t:OIJTF'UT Ut·ff IL DOHE 
:t:ALL DOl"·~E 

A=CHANNEL OFFSET(0-1~) 
ALL 

• SCIH 
CHRHII·~ 

CCIMMFH·K:s 
• SCI t·~ 
CHAHit·~1 
~1AH 

OML'/1 
COMMAHD+i 
• CL.F~CO 
COMt· !Rt·~Ci 
.·· 1 .. · 

CHAt·~EF.:F.: 

COMMAHD+1 
·' (1 ··· 

CHA!·~EF.:P 

7 
CHRHt::F~F.: 

09 
CHAC>OHE 
COMMA HD 
... 1 -· 

CHAI ·4EF.:F.: 
0AH 
CHRHEPF.: 
PSli.I 
UAL ID 
DI'.3RE: 
PSt.J 

$T\'PT>:: 
OF!H .. OAH .• 1}7H ·' 01 BH 

:+:GET CHAt·~t-~EL BVTE 
:+:LOOP UMT IL REAU·/ 
:t:STOF~E l T 
=t<GET SECOH[:i 8 1..-'TE 
:-t:LOOP UHT IL READ'/ 
:-t:CAF:F~ I ACJE F:ETU;;~1-i·::· 

:+:OHL'/ OME I t-!F'UT BVl E IF SO 
>1-:ELSE SHWE IT 
:t:CLEAR THE BUFFER 
:+:GET FIF~:::;T BVTE 
:+:OHE? 
:+:EF:;;~OF~ IF MOT 
=+FETCH SECOt..J[:i B\'TE 
:t:LE55 THHl-1 ZEF.:O? 
:+-EF.:F-:OF~ I F 50 
:+:MOF~E THAH 6"? 
:+:EF.:i;:OF.: I F 50 
:+:flDD TEt-t:=:; DIGIT OFFSET 
:+:ALL DCH-!E 
:t:GET B\'TE 
:t:LE5:::; THFtt·4 1 .-. 
:t:EF.:r:~OF-'. I F 50 
*MORE THRH 9? 
:+:EF-:~~OR IF SO 
>t<SRUE CHRHHEL HUME:EF.: 
*C:Hfll··!HEL EHABLED? 
:+:EF::r::OR IF Z CLERF~ 

=+:RESTORE CHAl-4HEL t·4UME:EF: 
*AHD RETUF~H 

·' F·CHAHHEL MUMBEF.: H4F'UT ERF-:O~~ - HIT RETUF~H ··· 
·' T 0 COHT I t·-lUE ··· .• 01 E:H .. ···Ci·" H3t:t::1H 
.SCIN *GET INPUT 
EF-:F.'.11·4 *LOOP Ut·ff IL REAU/ 
0RH :t:RETURN? 
El?R I t·4 :t:LOOP IF t-IOT 
PSW *CLEAR THE RETURN ADDRESS 

Listing 1 continued on page 282 
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Introducing the fastest processor board 
available on the StOO bus today . .. 

The Lightning One™ 
8086/8087/8089 CPU Board . 

Features: 
D 4, 5, 8 or 10 MHz operation 

jumper selectable 
D 8086 or 8088 main processor 
D Independent I/O and memory 

waitstate generator 
D Up to 16K bytes of on board 

EPROM 
D 9 vectored interrupts 

expandable to 65 
D EPROM monitor with diagnostics 

and disk utilities 
D 8087 and 8089 co-processors 

available onboard 
D CP/M-86* and MS-DOS** soft

ware support 

*CP!M-86 is a 1rademark of Digiral Research. 
**MS-DOS is a trademark of Microsoft. 

lightning 011e is a rrademark of Lomas Data Products. 

The Lightning Onern contains not one 
processor, but three processors all 
working in parallel. It uses the Intel 
8086 as the main processor. The math 
capability is augmented with the 8087 
math proce>sor and the I/O handling 
capabilities are augmented with the 
8089 dual channel I/O processor. The 
board complies with all IEEE-696 
specifi.cations. 

If you have an 8 bit system presently, 
don't despair. The Ligluning One is 
available with the 8088. The 8088 is 
fully software compatible with the 
8086, but utilizes an 8 bit bus allowing 
use of your present 8 bit memories. 
When you are ready to upgrade to full 
16 bit operation, you need only to 
unplug the 8088 and plug in an 8086 
in its place. When using an 8088, the 
8087 and 8089 may still be utilized. 

In addition to the Lightning One, 
Lomas Data Products has a full line 
of S!OO bus support cards including: 
memory, disk controllers, and serial 
and parallel I/O. 

Prices for the Lightning One 
start at $425. 

For 16 bit computing 
on the S100 bus, 
come to the leader . .. 

LOMAS DATA 
PR~ 
11 Cross Street 
Westborough, Massachusetts 01581 
Telephone: 617-366-4335 
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Listing 1 continued: 

F~ET *F~ETURH TO PF~OG THAT CALLED MEMLI 

;.y.;t::+::t::.f<:+::t:*:t::t: 

* CHECK FOR UAL ID CHFit·~t-~EL MUME:Ei;~ 

:;..: 

:+: 

* 
* 

EHTF.:'/ 
E;<IT 

USES 

A:=C::HAH!·-!EL HUMBER 
-'Z~ CLEAR IF DISABLED 
/z~ .SET IF ENABLED 
ALL 

UAL ID CALL 
1'101.) 
CPI 
RET 

GETCHRt·~ 
A .. M 
.··9··· 

*GET CHANNEL ADDRESS BYTE 
*LOAD THE CHARACTER 
=+=El--mBLED? 

POP 
CALL 
DB 
DB 
DB 
.JMP 

:'!>T'/PT:=< 
0AH,0AH,07H,018H 

*AND r;:~ETURH 

*CLERF:: STACJ:: 

···PTHAT CHAHMEL IS DISABLED - HIT F~ETURt·~ ··· 

·' TO COHT I HUE ··· _. l2i 1 BH .• ·" ·::i ··· +1~1:;::0H 
ERRIN *RETURN TO MAIN PROGRAM 

*TITLE PRINT ROUTINE 

TITLE CALL 
DE: 
U·=:I 

TITLOOP MOU 
CPI 
RZ 
CPI 
.JZ 

:tT'/PT:=-:: 
018H .. ~)45H+08~?iH 
H .. TIT8UF" 
A .• M 
f180 H 

F~Ei...I 

*LOR[:i E:UFFEF.: ADDi;::ESS 
:+=FETCH E:\'TE 
=t=EHD OF FILE? 
:+:Dot·-IE IF SO 

*REUERSE UIDEO IF SO 
SCALL 
JMP 

• SCOUT 
TITM:=<T 
:~T\'PT:=-:: 
t•18H .. "p 

H 
TITLOOP 

*ELSE OUTPUT THE CHARACTER 
*RHD DO HE:·::T Ot-!E 

REU 

TITH~(f 

TITBUF 
DB 
DB 

CALL 
DB 
It--!'.=-=: 
Ji'1P 

EOU 
0RH 
OF!H 

··· .. 1211 F.:H .• ··· ci ··· +OBl2iH 
*INCREMENT POINTER 
=t<R!·.JD COHT I HUE 

Listing 1 continued on page 284 

GET THE LATEST SOFTWARE PRODUCTS NOW ... 
... CHECK OUT OUR 2020 RANGE 

THE FIRST IN A SERIES OF ADVANCED MICROCOMPUTER SOFTWARE PRODUCTS FROM OUR 2020 RANGE IS THE WP2020 
WORD PROCESSOR SYSTEM. 

DESIGNED FOR THE HEATH/ZENITH 289 COMPUTER RUNNING UNDER CP/M' 2.Z. IT OFFERS MORE FACILITIES THAN 
MOST OTHER MICROCOMPUTER WP SYSTEMS. CHECK THESE. 

• ALL THE STANDARD FEATlJllE::i YOU WOULD EXPECT fRCJr,,1 AN AUVANCEO V/ORO 
PROCESSOR SUCH AS MARGINS. TAUS. f'AGINAllON , GLOBAL SEARCH ANO REPLACE 
PRQPQRTIQNAL Sr>ACING ETC 

• EASY TO FOLLOW flnST TIME USER DOCUMENTATION 

e SPELLING CHECKER AND MERGE DOCUMENT MODULES SU IL T JN AS SrANDAMO NO 
ADDITIONAL PROGRAMS TO RUN 

e COMMUNICATIONS MODULE ALLOWS THE SYSTEM TO ACT AS A Tl:R~llr>.AL TO.\ MAIN 
FRAME OR LINK UP TO ANOTHER WP1010 SYSlEM 

e SPECIAL SET OF COLOURED FUNCTION KEY TOPS SUPPLIED ASSTANQARO 

• MENU DRIVEN SYSTEM DESIGNED FOR TYPISTS ANO SECRETARIES - THERE ARE NO 
COMr>LtCATED CONTROL CODES TO RE MEMBER 

e NO CONFIGURA TI ON REQUIRED flf\INTEr : OlllVERS ARE AL L BUILT IN - YOUCAN 
llE PROUUCING REPQRTSANO LE TTE RSWITHINMINUTE SOF INSTALLATION 

• sur•PQRTS BACKGROUND PRINTlNG WHILST WORKING ON OTHER DOCUMENTS 

e llAS 1JS OWN FI LING SYSTEM WITH DOCUMENl NAMES UP TO 71CHARACTERS LOl\IG 

OTHER IN SERIES INCLUDE : FP2010 FINANCIAL PLANNER CM2020 CONFIGURABLE MANAGER ~ CA LLUS TOOAY i•B\ 
SPEC IFY 8" OR 5!~" S IS SI D 289 WtlEN ORDERING. SYSTEM REQUIRES MINIMUM 0 F 2 OISKS AN048K MEMORY VISA FOR IMM EO IA TE SHIPM ENT .. • • .. 

• GPIM RE{il'lil~Rf!:O TM D IGI T AL RESEARCH WP2010 REGIST ERED TM GAAFFCOM PRICE: £320.00 DEALER ENQUIRIES WELCOME 

!!!!!!~~~~l!!l!!!!M GRAFFCOM SYSTEMS GROUP 102 PORTLAND ROAD LONDONW 11 llLX TELOl-727.5561 
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CompN~.~!!pt.!!~b!~t9 
P.O. Box 1380, Jacksonville, OR 97530 

FOR YOUR APPLE II 
Apple II+ 

48K CALL 
CALL Disk II W/3.3 DOS 

Al l 48K 's are 1981 models with Apple RAM . 

APPLE Ill CALL 

HARDWARE 
Disk II and 3.3 Controller 
Disk II onry 

Direct Sub stitute for A pple Drives 

SAVE 
CALL CALL 
CALL CALL 

A2 Drives from Micro-Sci ---Save $300 on a dual 
disk system. The A2 does not include DOS software. 

Micro-Sci 5" Drives for Apple 11 
A2. 143KK, 5" Drives $ 395 18% 
A 2 Controller Card for A 2 Drive $ 85 15% 
A 70, 286K, 5" Drive $ 489 20% 
A 40, 160K, 5" Drive $ 369 18% 
Controller Card for A70or A40 $ 79 21 % 

* MOA~l~ORS : 9·· B&W $ 119 
$ 359 
$ 169 
$ 159 
CALL 
CALL 
CALL 
$ 399 
s 119 

30% 

* 

* 

* 

* 

NEC 

SANYO : 

12" Color 
12 " Green 
9 ' B&W 

NEW 9" green 
NEW 12°° B&W 
NEW 12" Green 

13" Color 
ZENITH 12·· Green 

DISKETTES, 5 .. bo• ol 10: 
Apple 
Maxell 
Memorex 

80 COLUMN VIDEO CARDS: 
Apple. Smarterm 
Videx V1deoterm 
M&R Suo R Te rm 

MISCELLANEOUS: 

Apple: Graphics Tablet 
1 Yr Extended Warranty 
IEEE-488 Card 

CCS; Serial Interface Card 
Para llel Interlace Card 

Hayes: M1crornodem II 
Smart modem 

Keyboard Company: Joystick II 
Numeric Keypad 

M&R: RF Modulator 
SUP R FAN 

Microsoft: 
Z80 Soflcard 
16K RAM Card 

Mountain: CPS Multifunction Card 
ClocktCalendar 

Orange Micro Grappler 
SSM AIO Serial/Para. Interface 
ALS: Smar term 80 Col Card 

Z-Card (Z-80) 
Addram 16K Card 
Synergizer Package 

PRINTERS: 
Apple, Silentype w 11 nterface 

$ 44 
$ 39 
s 25 

s 289 
s 249 
$ 319 

s 695 
$ 175 
s 339 
$ 139 
s 99 
$ 299 
$ 249 
$ 45 
s 119 
$ 25 
$ 39 

$ 299 
$ 159 
$ 209 
$ 239 
$ 129 
$ 159 
$ 289 
$ 209 
$119 
$ 549 

$ 329 

24% 
22% 
32% 
CALL 
CALL 
CALL 

21% 
33% 
45°·0 

20% 
18 % 
19°10 

13% 
20% 
25% 
22 '%, 
20% 
26% 
11 % 
10% 
21% 
27% 
25% 

33% 
20% 
13% 
15% 
21% 
20% 
20% 
22% 
20% 
27% 

17% 

A 

SOFTWARE 
Apple: SAVE 

Apple For1ran 
Apple Pilot 
Apple Plot 
Apple Writer 
DOS 3.3 
DOS Tool Kit 
Dow Jones News & Quotes 
Dow Jones Por !lol10 Eval. 
L::i nguage / Pascal System 
M 1crocour1er 

Broderbund Sollware 
*Central Point Software: 

$ 149 
$119 
$ 49 
$ 59 
$ 49 
s 59 
$ 69 
$ 45 
$ 379 
$ 189 
CALL 

Copy II Plus $ 35 
W ill copy most copy protected software 
tor your oackup 1n 45 seconds' NEW! 

Epson. Mx BO Graphics Dump $ 7 
Hayden, Sargon 11 {chess) $ 29 
Info. Unlim. Easywn1er tPH01 $ 199 

*lnsofl : 

25 % 
27 % 
30 % 
21 % 
20% 
"2 "1, 
28% 
10% 
25% 
24% 
CALL 

10% 

30% 
22% 
13% 

ALO System 11 $ 110 10% 
TransFORTH 11 $ 110 10% 
Accoun tin g Solt ware $ 365 66% 

A lull professional qualify integrated GL. A IA. 
A I P. Payroll package. Hotline support available . 
Send for free sample pnntoufs. Requires Z80 
and f6K RAM card 

M icro Pro 
Word Star $ 239 36% 
Super Sort $ 129 36% 
Mail Merger s 79 36% 
Data Star $ 189 36% 
Spell Star s 159 36% 

Microsoft ton disks) 
ALDS $ 110 10% 
BASIC Comp11er s 299 25% 
Cobol 80 s 559 25% 
Foriran80 $ 149 25% 
01yrnp1c Oecathlon $ 24 24% 
T ASC Compiler $ 159 22% 
Typing Tutor 11 $ 19 30% 

Muse, Super Text II $ 109 27% 
Pcactitree Software CALL CALL 
Personal Software: 

Desk top Plan 11 $ 159 21% 
V1s1caJc 3 3 $ 159 25% 
V1s1plo1 $ 129 28% 
V1s11rend V1s1plo! $199 31 O/a 

V1s1dex $ 159 30% 
V1s11erm $ 109 27% 
V1s1file $ 199 30% 

Sollware Publishing : 
PFS Filing / Data Base s 69 28% 
PFS Report $ 69 28V/o 

Sloneware. DB Master (new vers ion)$ 179 22% 

91~ ~)JJTEC ® SUPE~BRAIN 
~[5 SYSfEMS SAVE 

* Superbrain 64K 
Double Density 

Superbrain 64K 
Quad Density $ 2895 28% 

Atari 820 Pri n ter $ 249 
Atari 810 Disk D rive $ 425 
Atari 410 Program Recorder $ 59 
Atari 16K RAM Module $ 83 
Atari 850 Interface $149 
Atari/Epson Cable $ 29 
Atari Software CALL 

F//'09 HEW LETT 
~~PACKARD 

SAVE 
17 % 
29% 
34% 
27% 
32% 
22% 
CALL 

HP-BSA Microcomputer with built-in SAVE 
printer and monitor $ 2395 27% 

HP-125 New! Microcomputer 
64K CPU/T erminal/Keyboard/Monilor $3095 18% 

HP-41CV New! 2.2K Memory Calculator $ 245 25% 
HP-41C Calculator $ 185 26% 

Memory module for H P41 C $ 2 5 25% 
Call for other HP equlpmenl . software and accessories! 

Above prices for mail orders only. Our store show
room is 126 NE "F" St, Grants Pas5, OR. Store 
prices. which include software service, differ from 
mail order prices. No mail order sales at store. CALL 
ORDER DESK. 

ORDERING INFORMATION: 
Minimum order $100. Money Orders, Cashier Checks 
or Bank Wire welcomed. Visa and MC orders add 
3%. Personal or company checks are accepted 
(allow 20 days to clear). Add 3% for shipping, 
handling and insurance; UPS ground is standard. 
6% total for UPS Blue or 10% total for foreign orders 
or US Parcel Post. Include your telephone number. 
No COD's . Prices are subject to change without 
notice. Order desk hours are 8 to 5 PST, 10 to 3 
Saturdays. 

REFERENCES: 1----------------------.... ---------------------1 Custom Computer has been an Apple dealer since 
Epson 

* 
Corvus SAVE 

MX80 $ 495 36% 
MX80 FIT $ 629 20% 
MX100 F/Twlgraphics $ 779 22% 
MX 801100 Apple lnlerface and Cable $ 95 15% 
MX 80 Friction feed adapter $ 59 22% 
MX 80 Graflrax $ 79 20% 
MX 801100 Atari Cable $ 29 22% 
MX 801100 TRS 80 Cable $ 29 22% 

,_ 

·CJ~~2'f'putC!r 
We are a n authorized dealer and repair center and 
will repair a ll Apple equipment regardless of where 
you purchased it, in or out of warranty. Normally our 
turn - around time on repairs is 24 hours. Call before 
sending equipment. 

Repair Department 
(503)7 72·4401 

Circle 90 on inquiry card. 

SAVE 
5 Meg Hard Disk $ 2995 21% 

10 Meg Hard Disk $ 4345 20% 
20 Meg Hard Disk $ 5245 20% 
Omni-Net CALL CALL 
Constellation CALL CALL 
Mirror CALL CALL 
Other Accessories CALL CALL 

* STAR INDICATES SPECIAL VALUE 

NO SALES TAX 
For specif ic software not listed, CALL 

TOLL FREE 
NATIONAL ORDER DESK 

(800)547-1289 

1978. Our bank reference is First Interstate Bank 
(503) 776-5620. We belong to the Chamber of 
Commerce. (503) 772-6293. 

Technical Hotline 
(503) 772·3803 

(CUSTOMERS ONLY-PLEASE 
HAVE INVOICE# OR 

PACKING SLIP#) 
Oregon Order Desk 

(503) 772·3803 

VISA • 
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Listing 1 continued: 

DB 
DB 
DB 
DB 
DB 
DE: 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

DB 
DB 

fJAH 
·' 

... ;,::~·::::<~< 
·' 

_,, '-'"·"~·-''--, , ... ,,.-.. ,.--... -.. 
·' 
·'::.;:~-::>::::-:: 
.·· 

-#' ~:x>::::": 
·' 

_,,. ·--•• .. •\.''- ·' 
;'·,.'· .. '· .. ·'. 

0AH 
0ftH 
t1AH 
·' 
·' 

0AH 

TELEVIDEO COMPUTER 

List 
System 1 Compuler 3995 
System 2 Computer 8995 
Syslem 3 Computer 19995 

.. · 

·' 

..· 

.. · 

·' 

·' 

TS-80 user station 1795 

Sell 
2650 
CALL 
CALL 
1450 

~ 
TELEVIDEO TERMINALS 

910 Terminal 
912C Terminal 
920C Terminal 
950 Terminal 

List Sell 
699 575 
925 659 
995 725 

1195 900 

NEC PRINTERS 

3510·1 30CPSSer1al 
7710·1 55CPS SERIAL 
7720-1 KSA Ser0I 
5510-1 55CPSSerial 
5520-1 KSR Serial 

List Sell 
2450 2050 

CALL CALL 
CALL CALL 
3055 2495 
3415 2895 

\-"··'' ··''··' ............. --... --. 

"-····''·-''··' , ..... --.,·-.. ---. 
~r.::·::::-::~-:: 

~<::-::::-:::.:: 

>:>:>:>:: ··· .• 0AH 

\.•• __ .. __ .. __ , 
I'-. • • --... ·-• .---. 

,. 

,.,,_ .. __ .,_. 
•'"'"••"""••"'••' .. , 

Listing 1 continued on page 286 

V.l.P.'s Call A.E.I. 
V.1.P's ca ll A.E.I. because A.E.I. tests before shipping, has expertise o n a ll items offered, and is 
price competitive. 

NORTHSTAR HORIZON 
COMPUTERS 

List 
HR2·2[Hl4K 4195 
HR2·20.S4K 4495 
HR2·10·64K·HD5 6695 
HR2· 10-64K·HD18 9270 
HDS·18 Hard Disc 5374 

NORTHSTAR SOFTWARE 

Nor\hword OJO 
Marlmanager Dt O 
Into manager DI Q 
Gener al Ledger Cl'O 
AI R DIO 

List 
399 
299 
499 
999 
599 

AIP 010 

r .599 

Sell 
2849 
3149 
4999 
6749 
3890 

Sell 
295 
235 
365 
795 
475 
475 

TEXAS INSTRUMENTS PRINTERS 

Tl-810 BASIC 
Tl-810 Full ASCII 
na10 Package 
Tl-820 RIO BASIC 
Tl-820 KSR Package 

List 
1645 
1745 
19<15 
1995 
2395 

Sell 
1398 
1479 
1649 
1625 
1950 

NORTH ST AR ADV ANT AGE 
COMPUTER 

Lisi 
ADV·20-64K 3995 
SIO Board 175 
PIO Board 200 
FPB Bomd 399 
Graphics Option 299 

SYSTEMS GROUP 

Lisi 
2800 Computer 5035 
DM·6d00 Memory 760 
DMB·6d00 Memory 995 
CPC·2813 CPU•l /O 460 
FDC·2801 Controller 465 

W,;w .. ,; .. , r. M 

OUME PRINTERS 

Sell 
CALL 
CALL 
CALL 
CALL 
CALL 

Sell 
3595 

585 
735 
365 
370 

Usl Sell 
Sp1mt 9 35CPS RIO 
Sprint 9 45CPS RIO 
Sprint 9 55CPS RIO 
Full Control Option 
Memory Oplion 

1995 1700 
2300 2000 
2400 2050 

155 150 
150 150 

MORROW DECISION COMPUTER 

List Sell 
Oec1s1on 1 BASIC 1725 1350 
Decision 2 CALL CALL 
65K Static Ram 1000 780 
Switchboard 110 259 210 
Select dri\'es !rom Morrow disc systems 

for desired configuration 

MORROW DISC SYSTEMS 

List Sell 
Discus 20 1 Drive 1095 849 
Discus 20 2 Drive 1875 1389 
Discus 2 + 2 1 Drive 1395 1075 
Discus 2 + 2 2 Drive 2495 1859 
M26 Hard Disc 4495 3395 

CP/M & Microsoft Basic Included 

-
Cat Modem 
D·Cat 
Auto-Cat 
Apple-Cat 

MODEMS 

DC Hayes Micro·100 

Lis i 
189 
199 
249 
389 
379 

Seu 
140 
150 
190 
310 
330 

-SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM
PR ICES CHANGE DAILY-CALL OR VISIT FOR CURRENT PRICING 

ZENITH DATA SYSTEMS 

List Sell 
VM·121 Green Monitor 160 CALL 
Z·19 Terminal 995 CALL 
Z·B9 Computer 2895 CALL 
Z·90 Computer 3195 CALL 

-Call for Accessory Pricing
Peachtree Sol tware Available 

-.ao 
MICROPRO SOFTWARE 

Words1a1 
Apple Wordslar 
Spell star 
Ma11merge 
Dalastar 
Supersort 

List Sell 
495 300 
375 275 
250 190 
150 100 
350 250 
250 190 

0110 
DISCS-CABLES 

Memorex 5 ·· 10 
Memore• s·· 20 
Memore•a ·· 10 
Memorex 8 .. 20 
RS-232 5· Cable 
RS-232 10' Cable 

Lisi 

" 55 
65 
70 
30 
40 

Sell 
27 
36 
40 
45 
20 
25 

9 AUTOMATED EQUIPMENT, INC. 
().; " _ ~ ·18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 

(714) 963-1414 
(800) 854-7635 
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DEALERS: By now you know that it takes . . .. . 

SOFTWARE 
TO SELL 

COMPUTERS 
and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 

If you are just looking for a G.L., A/P, and Payroll , you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros out there than that. Where can you find a 
fully interfaced Wholesale/Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can't sell computers 
without software and I MS has the finest selection of software available for you. Each system has 
been developed by the I MS professional staff and we support what we sel I. 

But thats not all. International Micro Systems has the strongest dealer marketing plan in the 
industry. With our .... . 

s295 Dealer Demo System. 
we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 
should be all about. 

Financial Systems 
GL, A/P. AI R 
Payroll 
Cash Receipts/Disb. 
Job Costing 
Mailing List Mgmt. 

Medical/Dental 
Office Scheduler 
Patient Billing & AIR 
Insurance Forms 

Governmental/Educational 
Student Record Keeping 
and Scheduling 
Fund Accounting 

Wholesale Distribution System 
Purchasing & Receiving 
Inventory Control 
Invoicin g & Receivables 
Salesman Comm. Reporting 
Backorder Management 

Manufacturing Inventory Control 
Finished Goods Inventory Mgmt. 
Parts Inventory Mgmt. 

Production Scheduling 

INTERNATIONAL. . .•.. ,.;;:..:- . 

M ICRQ For details on our Demo Special, contact us at: 
6445 Metcalf, Shawnee Mission, KS 66202 

5vsT~E•MilliSliiiiPhi0inei:ic9i13i>i67i7-i1i13i7iiiiiiiiiiiiiiiiii 
Circle 178 on Inquiry card. 



Listing 1 continued: 

DB OfiH 
DE: ·' ·' 

DB ·' 

DB ·' ·' 

DB ·' 

DB .·• , .. · 

DB ·' 

DB ·' In it. i a 1 i z i n:::J i::::er11ot.e Cont.rec 1 Unit.·:; .••••• ·' 
DB ft8i2iH 

**************************************************************** * DEF It-IE COMMAHD CODES * 
* * * CODES ARE SET UF' SO THAT THE FI F5T FI UE MOST SI (it·~ IF I CAHT :t: 

* BITS F~EPF~ESEHT THE Blt-IA~'.\' CODE FOF~ THAT C:HF!l···lt·~EL. F~Ei"IEMBEF.'. :t: 

:t: THAT TO SEMD A COMMRt·~[) F H~ST 5Et·-!D A LOGIC Ot--!E .• THEH THE :+: 

* FIUE BIT CHANNEL CODE, THE FIVE BIT CHANNEL CCOE INVERTED . * 
* At·~[:- LASTL'..-' .. THE EMO OF MES'.:::AGE ::::IGHRL FOR A TOTAL OF * 
* TWELUE BITS. * 
**************************************************************** * CHAHt··IEL HUME:EP DEFit-IITIOt·6 

* 
OHE DB 
Tl.a.ID DB 
THr£E D~· . 

=· 
FOUF~ DB 
FIUE DB 
51 ::.:: [)E: 

:3EUEH DB 
EIGHT DB 
HI l·-lE DB 
TEH DB 
ELEUEH DB 
Tlt.IELUE DB 
THIF.:T DB 
FOUF-!'.T DB 
FIFT [:iE: 

SI >::T L1E: 

*:f::t"t::t::t ::t::t::t: :f:":+::+::t: 

* Flll"~CT 1 OH. C(l[)ES 

ALL.OFF [)E! 

ALL OH [:aC: 
OH [:aE: 
OFF DB 
DIM DE: 
BF.:IGHT DE: 

**************** 

01 100tJCi!?1B 
1 1 112i!Zl0f'.iCB 
iZlf.11 ;;::;30;;::;0::: 
101 0~::10!21(-)E: 
(iDO 1 f:i!Zi00E: 
1fKi1 (:'.;Of~iOE: 
f~ 1i2i1 (1('..iliOE: 
1 10 l (10[-;C:E: 
1)1 1 l O;?tlJC;E: 
1 1 1 ioo;;::a~m 
(1(-~ 1 11?:10COE: 
H:H 10(1~_'.::()B 
12i;2ii;:a;:~1~tf:if:u~JE: 

1 0t1(11?o~W1(1E: 
(11 01Z1t.112100B 
1 1 C:::11Zi[1000B 

0f:i(1(:.'l 1000E: 
(iOCI 1 1 tl(~i(IE: 
\:1011) 10E;OE: 
(101110•3t::18 
Q; 1 ~:'.iG 1 (•008 
01 fH 1 OQ•OE: 

* STOF<:Ai~E l?EG I :::;TEF-'.S 

COMMA HD D 5 2 
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More perfonnance than you ever 
imagined- for $1995. If you're con
sidering a DEC® terminal, C. Itoh 
now has two reliable alternatives that 
could easily change your mind. 

Take our 132-column CIT 101, 
for example. Unlike DEC's VTlOO~ 
it includes full AVO performance - as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe
cial characters. Characters may 
appear single-width and double
width, double-height. Reverse video, 
blinking, half-intensity and under
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non
blinking, or invisible to the viewer 
- all under computer control. There's 

raster graphics too. And 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 80-column tenninal 
that perfonns like a 132. Ifs C. Itoh's 
CIT 80, the DEC Vf52® emulator 
that's packed with features many big
ticket terminals don't offer. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19.2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 

blinking, underline, halfintensity
even reverse video. You get CIT 101-
type human engineered features too. 
Plus socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup
ported and ready for immediate 
shipment. So if you're thinking of 
getting a DEC terminal, consider 
the alternatives: CIT 80 and CIT 101. 

For full details, contact our 
exclusive representative, ACRO Cor
poration, 18003-L Skypark South, 
Irvine, CA 92714. (714) 557-5118. 

~C.ITOH 
ELECTRONICS, INC. 

One world of quality. 

Before you order a VTlOO, 
· · think twice. 



Listing 1 continued: 

DEFLT [:i8 
UHJ Tt·-!r!M DE: 
UH l TE:UF DS 
l.l!---!ITLOC DS 

·' S\' 1 AE:S -·· . 
'SYt:L~ITDEF.DAT~.0 

12::::0 

1;:~C:19~=:: :t. St .. ::~t-E•ment.s. H::. ·::.•.":'mb l •:"•d 
:~~·::ar::.E. E;·~f.e~. f r-·eE' 

Ho Er·r-·or·::.. Det.ec-t.E:·d 

SAMPLE PROGRAM RUN 

>RUH HCP 

I rd. t. i .::i 1 i z in~ R~::-mot.e Cont.t··ol Uni t .s .•••••••• 

REMOTE UNIT STATUS 

UMlT Ut·~IT MAME 

1 

4 
5 

Li •._.1 i n:".:1 F.:oor11 Ce i 1 i r13 Lar11F· 
I< i t-c-her: Ce i 1 :i r.9 L i ~ht. 
Back Yard Floodligh~s 
Bedroom Chandelier 
Cou1Put.er De~;.h Sl . .1a:::J Lari-:F" 

Findtheglittering Orb. aOOgeloutah e-thal is 
your quest. But the Orb lies somewhere in lhe un· 

known deplhs of a multi-level dun~eon, and a 
norde of monsters bar your way. Each lrip you 
make into the dungeon, if you survive. gains you 
experience ant magic-making you s!ronger. 
allowing you to go deeper. bringing YIJU closer · 
to the fabulous Orb. 
ORBQUEST is a simulation game lhat J)fe· 
sents you with ever-changing situations.and 
the ability of your character to survive de
pends upon its intrinsic and acquired abilities. 
and your playing skill. 
ORBQUEST has been extensively play
tested, and will offer you many hours of chal
lenging enjo,iment. 
ORBQUEST requires 56K CP/M and a 24 x 
80 cursor-addressable terminal. Now avail-
able on the following CP/M media: 8" single 
density, 5" NorthSta1; 5" Xerox, 5" Osborne. 

COMPUTER 
CASSETTES 

LENGTH 10 PACK 100 PACK 

C-10 7.00 63 .00 

C-20 8.50 77 .00 

C-60 12.00 108.00 

C-90 15.00 135 .00 

CASSETTE 

9Jl!QY~l 

DUPLICATION 
Software Duplication for 
TRS-80, Apple & Atari. 
Hayes Smart-Modem at 
$249.00. Televideo Com
puters-call. For info call 

(305) 423-0338. 

ACTS AUDIO, INC. 
70 llliana Ave ALTERNATE WORLD SIMULATIONS 

P.O. Bok 941. Milpitas. California 95035 
CAUFm.IA RESDENTS ADO 6% SALES TAX 

CPIM IS A REGISTEREO TRADEMARK CJ' DIGITAL RESEARCH 
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Circle 9 on Inquiry card. 

LE')EL STATUS 

'3 OFF 
9 OFF 
1 OFF 
4 OH 
'3 0!-~ 

Listing 1 continued on page 290 

JOE COMPUTER PRESENTS WORD GRINDER 

80,000 
WORDSI 

WORD GRINDER IS A DATA BASE OF OVER 
B0.000 ENGLISH WORDS IN ALPHABETICAL 
ORDER WITH SPACES DELIMITING EACH 
WORD. THE TRS·BOt AND APPLE VERSIONS 
INCLUDE A BASIC EDITOR FOR DISPLAYING 
OR EDITING THE DATA FILES USING RAN· 
DOM ACCESS. WORD GRINDER IS AVAIL· 
ABLE FOR TRS·BO MODEL I. II. OR Ill. APPLE. 
CP/M. RT-I I /HT·/ I OR ANSI TAPES PRODUC· 
ED ON A PDP· I I. PRICES ST ART AT SB9. 95 
FOR MODEL I. Ill OR APPLE. S 124.95 FOR 
MODEL II, CP/M. RT· I I OR ANSI TAPES. 

MAKE CHECKS PAY ABLE TO: 
JOE COMPUTER - PHONE ORDERS AND 
INFORMATION: /213) 992-05 14 SEND TO: 
JOE COMPUTER. 22713 VENTURA BLVD. 
SUITE F. WOODLAND HILLS. CA. 91364 

CALIF. RESIDENTS ADD It SALES TAX. 
tTRS·BO IS A TRADEMARK OF TANDY CORP. 

Clrcle 199 on Inquiry card. 



AVAILABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 
FEATURES 

• IEEE S-100 Bus Compatible Systems, Z80A 
Based 

•Table Top or Rack Mountable 

• Two Switched AC Outlets on Rear Panel 
• Two 8-lnch Drives: Single or Double Sided, 

Double Density Floppy Disk Drives or IOMB 
Winchester Hard Disk Drive 

• One Year Warranty on Entire System 

2812 CP /M, 2 Single Sided Floppies .. .. ... $3775.00 
• 20MB Winchester and Tape Backup 2814 CP/M, 2 Double Sided Floppies .... . 4425.00 

• 8-Slot Shielded and Terminated Motherboard 
2819 CP/M, I 10 MB Winchester & 

I Double Sided Floppy .. ..... 6675 .00 
• System Software Selection includes CP /M*, 

MP/M* or OASIS•• 
2824 MP/M, 2 Double Sided Floppies .... 5235.00 
2829 MP/ M, I 10 MB Winchester & 

Model 2812114/24 • Single-User or Multi-User Systems, 
Expandable to 6 Users 

I Doubled Sided Floppy .. .. 7500.00 Model 2819/29 

S-100 l'HODl'CTS 

QUALITY RAM FROM SYSTEMS GROUP 

Z-80 4MHZ operation with no wait states 
IEEE compatible timing - 200 NS 4116's 
Factory assembled, tested & burned in 

DMB6400 64K(Bank Select, shown) .... .. $ 740.00 
DM6400 64K .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540.00 
DM4800 48K .... .. .. .... .. ........ .. .. .. .... .. . 5 I0.00 
DM3200 32K . .. ... .. .. ... ..... . .. . .. . .. . . .. .... 475.00 

CONFIGURE A COMPLETE S-100 SYSTEM 
WITH 2nd GENERATION" PRODUCTS 
FROM SYSTEMS GROUP. 

CPC 2810 (shown) Z-80A processor board 
(4MHZ) with 4 serial & 2 parallel 
ports ... ... ...... ... . . .... ..... .. .. .. .. . .. .. . $369.00 
CPC2813 - same as CPC2810 but 2 serial 
ports only .. .. .. .. .. .... .. .. .. .. .. .... $345.00 
FDC2801/8 - 8" floppy disk controller 
board, up to 4 single/double sided drives, 
single or double density ................. $349.00 
IN0-2804 - 4 channel serial 1/0 ...... 329.00 
CRA-100 - Crom ix" adaptor board . . $55.00 

CALL US FOR OUR MOST 
CURRENT PRICES! 

•2nd Generation is a trademark of Measurement Systems 
and Controls, Inc. Cromix is a trademark of Cromcmco, 
Inc. CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One Systems. 

PAPER TIGER 
PRINTERS 
IDS 460G 9x9 Dot Matrix Printer. .. ........ $890.00 
IDS 560G Wide Carriage Printer .......... .. 1099.00 

TERMINALS 
/\DDS Viewpoint 
TeleVideo 910 

.. $569.00 
.. ' . . . . . .. . .. ... 579.00 

Tele Video 9 I 2C . . . •. . • . .• .. . • • . .. . . .. 
'l dcVjJ~ <> 920C . .. • .. , .. . . • .... 

679 .00 
729 .00 

Tele Video 950 . . . . . . . . . . . • . • . . • . . . . . . 929 .00 

8" DISK DRIVES 

Shugart 801R .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . $399.00 
NEC FD 1160 (double sided)............ . 525.00 

DYNAMIC RAMS 

4116 (200ns) . ...... ... set of 8 ....... . . $24.00 
4164(64Kxl) ... $18 .00 

wabasli 
8" or SV•., nexlble dlskeltes certified IOO"lo error 
free with manufacturer's 5-year limited warranty 
on all 8" media. Soft-sectored in boxes of 10. 
5 'h'' available in JO-sector. 

(Add $3. 00 for plastic library cases) 

8'' single sided, single density .. ........ .. ... $27 .50 
8" single sided, double density.. .. ....... .. .. 35.50 
8" double sided, double density .... .. ...... . 45.50 
5 11. .. single sided. single density .. .. .. .. .. .. . 27.50 
5 1/, .. single sided, double density ........ .. .. 29.50 

TERMS: Minimum order $15.00. Minimum ship
ping and handling $3.00. Calif. residents add 6"70 
sales tax. Cash, checks, Mastercard, Visa and pur
chase orders from qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 

INTERNATIONAL ORDERS: Add 15 % to pur
chase price for all orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices are U.S. only. 

£l502 PRODUCTS 

6502DM 

BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 

AIM 65 KIM SYM PET S44-BUS 
Plug compatible with the AIM-65/SYM expan
sion connector by using a right angle connec
tor (supplied). 
Memory board edge connector plugs into the 
6800 S44 bus. 
Connects to PET using an adaptor cable. 

• Uses + 5V only, supplied from the host com
puter. 
Full documentation. Assembled and tested 
boards are guaranteed for one full year. 
Purchase price is fully refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K RAM ........ ...... ..... $349.00 
& Tested with 16K RAM. . .. 329.00 
Bare board, manual & 6 hard-tp -g__et parts. _99.00 
PET interface kit. Connects the 32K RAM board 
to a 4K or 8K PET .. .......... .. .. ........ .... . $ 69.00 

AIM Professional Enclosure ... $175.06 



Listing 1 continued: 

Hit. F:et.urn For Command Menu ·~ 

(1 •••••••••• 

1 . . . . . . . • • . 
~. 

,,£.. .......... . 

::. .......... . 
4 •••••••••• 
C" -' · ........ . 
.:: ........... . 

Ex i t. F'ro::Jrar;1 
A 11 Uni t_.s Of'f" 
All Uriit.s. Ori 
Sin:=:il•::- Unit. 01·-r· 
Sin::Jle Unit_. On 
Single Uni~ Brish~ne~s Ad-~sL 
F:et.ui---n To St. .. :::.t.u-=:. Li i ·::.p 1 a·::;1 

CHAHHEL SELECT I Cit·~ MEHU 

1 •..•.•.... Living Room Ceiling LamP 
2. • • • • • • • • • I< i t_.chen Ce i 1 i n:::i L i sihi:.. 
:::::; • • • • • • • • • • B.:-::c+=. "r'ard Fl oocl l :i. :::jht. 
4. . . . . . . . . . Bedroom c:t·1ar11:JE~ l i E~r 
5 .•....•... CornF~ter Desk Swag Lamp 

Br i sht.ne··s s. Le•.Je l (('==Dim .• 9=E:r i ~hi:.)? 5 

UHIT 

1 
2 

4 
r -· 

REMOTE Ul·..f IT STATUS 

Ut·~ I T t-IFIME 

Li• .. Jin~ Roori1 CE·i 1 ir·1:::1 Lami:::· 
Ki t.chEfl Ce i 1 ins Li ~ht. 
Back Yard Floodli~h~s 
Bc:-drc10ff1 Ch.:JndE· 1 i E-r 
Cori1Pul.•2r [h:::··::.k=. 5t,ta5 LamF" 
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A SIGMA SYSTEM 
is COMPLETE: 
Computer, terminals, 
printers, interfaces, 
operating system, 
manuals and documen
tation, etc. All you do 
is plug it in. 

A SIGMA SYSTEM 
WORKS: 
It is assembled, tested, 
burned-in, tested, con
t igured, tested, burned
in again, and retested . 
All you do is plug it in. 

A SIGMA SYSTEM 
is FLEXIBLE: 
Each system is con
figured for an exact 
need, be it a 64K 
stand-alone 
with a 

small matrix 
printer or a 512K multi-user, 
multi-processor with several 
600LPM line printers-or 
anything in between.A// you 
do is plug it in. 

A SIGMA SYSTEM is 
EXPANDABLE: 
Each system is designed to 
grow with your customer's 
needs. Usually only an addi
tional board is required for 
expansion.A// you do is plug 
itin. 
A SIGMA SYSTEM is 
SUPPORTED: 
SIGMA's Engineering Depart-

U.S. Domestic/Canada 
Sigma Digital Systems, Inc. 
609 N. Scottsdale Road 
Scottsdale, Arizona 85257 
Telephone: (602) 941-4087 

ment provides technical 
support, parts and training, 

while the SIGMA Marketing 
Department offers in-market 

sales and marketing support. 
We design our dealer/agency 
program to fit your needs. 
Below are 4 of more than 
80 fully integrated systems: 
SIGMA SYSTEM I 
A single user stand-alone 
system: • 64K RAM • 2 x 5!4" 
OD Floppy Drives (700KB) 
• 12" CRT with full ASCII 
Keyboard • Printer-100 cps 
(data processing) and 50 cps 
(letter quality) plus graphics 
capability • CP/M Operating 
System• Fully integrated 

- and tested • Expandable 
Total Price: $3,775 
SIGMA SYSTEM II 
A multi-user (2) system: 
• 64K RAM per user• 5!4'' 
Floppy Drive ( 500KB) • 5 MB 
Hard Disk Drive • 2 CRT 

)lni:cl COMPANIES 

Terminals with detach
able keyboards• High 
speed 180 cps printer 
• MP/M Operating 
System• Fully integrated 
and tested • Expandable 
Total Price: $8,675 

SIGMA SYSTEM Ill 
A four user (4) system: 
• 64K RAM per user 
• 2 x 8" Floppy Disk 
Drives (1.2MB) • 11MB 
Hard Disk Drive • 4 
CRTs with detachable 
keyboards • Printer 
-200 cps (data mode), 
60 cps (letter quality 

mode) plus graphics• MP/M 
Operating System • Fully 
integrated and tested 
• Expandable 
Total Price: $14,459 

SIGMA SYSTEM IV 
An eight user (8) multi
processing system: • 512K 
RAM • 8" Floppy Disk Drive 
(1 .2MB) • 18MB Hard Disk 
Drive • 8 CRTs with detachable 
keyboards• Printer-180 cps 
data printer• Printer-55 cps 
letter quality• CP /M com
patible multi-user system • Data 
Base Management System 
• Fully integrated and tested 
• Expandable up to 16 users 
Total Price: $32,997 

(The above systems include 
charge for integration. If 
integration is not desired , 
please inquire about addi
tional discounts.) 

International 
Sigma International Trading Corp. 

PO. Box 1118 
Scottsdale, Arizona 85252 

Telephone: (602) 994-3435 
Telex: 165-745 SIGMA 

DEALERSHIPS/AGENCIES AVAILABLE IN SELECTED AREAS 
"PLUG INTO SIGMA'S DISTRIBUTION NETWORK" 

Circle 335 on inquiry card. 



Listing 1 continued: 

Comr11,;:::nd-s A•.).:;: i l ab l •::::· :-

0 .. 
1. 
2 ••• 
...,,. 
..,:.., .... 
4 .. 

MAt·KIRL Cot..JTr;~oL MEl··IU 

E::< i t. Pro91"· .:::11;1 

Al 1 Unit.:. Of·t· 
All Unit.-::. On 
Sins le Unit. Off' 
Sin:9le Unit. On 

5 .. Si n:91 e Uni t. Br i ::Jht.rie·:.:. ·;:;. Ad . ...iu~.t. 
6 •••••••• r • RFt.urn To St.at.u<.=:. Di ·::.P 1.::i~ 

Er.t.t-r Ht.trf1ber· of· Choi ce f.1 

Listing 2: An example of the contents of UNITDEF.DAT. This file controls the status of the remote-control units and defines the 
remote names for the main program menu.routines. Note that all of the 16 channels must be defined even though 11 are disabled by 
setting the second and third columns to 99. 

Cl':il 1Lh,ir1g F~c11:,r11 Ce·i l ir1S1 LcJroi::· 
09 2K i t.chcm CE? :i l ins Li sh'L. 
0:L 38;-~d<. '·iard Flc:•odl isht.s. 
14 48<~rJr·1:1orf1 C:h,:indE~l h:•r 
19 5C:c:1ri\F·l.rl.1~·r· D~.,si-." S1,.,1as L.a111P 

01':il6 
09·::,q 
c19·;:.i,~: 

09'~':1 
09917.1 
0991 
0992 
099~. 

09':il4 
0995 
09% 

MULTIPLE FREQUENCY 
CLOCK GENERATOR MODEL II 

• Completely stand·alone operation o ruse with external synlheslzer 

• lnlernal cryslal oscillator provides 16 clock rrequencies 
simu ltaneously 

• Single control selects data rate series 
A. 75x2Nbps (Norlh American) 

B. 1000 x 2Nbps !European and Miiitary) 

• Ealernal mode provides 2Ndlvision ol any ffeQuency up to 25 MH2. 
(For N = 0-16 and N = 19.221 

• SQuare wave outpul signals-TTL Levels(0,+5V) 

• Simple to use! Turn ti on and select: Mooe A, Mode B or Exlernal. 

•The only low cost multlple.freQuency c lock 11 11ri ll1Ht1.e.- avallable! 

THE DATA STANDARD CORP 
10000 WILSON AVENUE SEMINOLE, FLORIDA 33542 

(813) 586·4827 

Circle 115 on Inquiry card. 
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SCA SUPER-BUYS 
s10.oo MIN. ORDER HANDLING/SHIPPING . . . $5.00 

UPS ANYWHERE IN CONTINENTAL U.S. 

CD UHF-VHF CONVERSION KIT. Complele 
with PC board; all required components; 
jumper wire; cabinet with speaker; and com· 
prehensive brochure Inc l. schematic, board $

119 95 layout , mounting and hook·up diagrams. ea. 
parts list. and assembly and set-up instruc· 
tlons. All parts are induslrial prime quality. 
(D NEW ZENITH ZVM-121 HIGH-LEGIBILITY 
CRT MONITOR. Fea1ures 12 " green phos· 
phor CRT. with 15 MHz Bandwidth. 40 or $1 95 
BO character widths are operator switch· 17 
selectable . Fully compatible with 80·column 81· 
Apple cards. elc. 

@ CROMEMCO COMPUTER CARDS "ACROSS-THE· 
BOARD." For better prices, quickest deliveries. and the 
most comprehensive follow·up support services - your 
best source Is SCR, everytime! 

SCA (714)527-2554. (213)598-7553 

ELECTRONICS INC. 
9533 Valley View Street. Cypress. CA 90630 

Pay by CHECK, M.O., VISA. MIC, C.O.D. 
For Free Buyers Gulde Circle Number Shown Balow 

Circle 332 on Inquiry card. 

Verbatim® 
Floppy Discs 

SA. VE 4QO/. Write for our 
10 complete llat. 

5 1 / 1 1 Specify solt, 
74 10or 16sector 

Prlce/10 

MD525 1 side/dbl dens ... .... .. .. $27.30 
MD550 2 sides/dbl dens ........... 44.20 
MD577 1 slde/77track .. . . .. . . . . .. 32.50 
MD557 2 sldes/77 track ....... . . .. 44.20 

8 1 1 Critically Certified 
Soft sector 

FD34·9000 1 slde/sgl dens ......... 33.80 
FD34·8000 1 side/dbl dens .. . . •. . .. 39.00 
FD34·4001 2 side/dbl dens ......... 46.20 

CHECKS - VISA - MC - C.0.D. 
1313) 777-7780 ADD $2 SHIPPING 

L YBEN COMPUTER SYSTEMS 
2 7 204 Harper Ave. 

St. Clair Shores, Mt 48081 

Circle 216 on Inquiry card. 



BOY IS THIS 
cosfING YOU. 

It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 

dBASE II is a complete 
applications 
development package. 

Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 
And solve your customers' problems faster and for 

a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 

dBASE II uses English-like commands. 
dBASE II uses a structured language to put you in 

full control of your data handling operations. 
It has screen handling facilities for setting up input 

and output forms. 
It has a built-in query facility, including multi

key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CREA TE new databases in minutes, or JOIN data
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 

Circle 40 on Inquiry card. 

records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run
time compiler. 

Expand your clientbase 
with dBASE II. 

With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in-the-data
base assignments that grow into bigger and better 
bottom lines. 

Your competitors know of this offer. 
The price of dBASE II is $700 but you can try it 

free for 30 days. 
Call for our Dealer Plan and OEM run-time package 

prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dB ASE II that you can exercise on your CP /M system 
any way you want for 30 days. 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC's. 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 
(213) 204-5570. 

Ashton:fate 
il:)Ashton-Tate 1981 
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(}?-:BRING IN THE ~ 
'CJD, NEW YEAR! [)'-"' 

LOOK CLOSELY AT 
THESE SUPER 
SAVINGS!! 

;'°. o" f;,~ ~~~ 
•We 

Accept 
C.0.D.'s • Stock 

Shipments Same Day 
or Next • No Surcharge 

For Credit Cards• All Equipment 
Factory Fresh w/MFT Warranty• We 
Carry the Complete Line of Personal 

Software 

EPSON MX-80 $ 469 

~:Ji.·~ ~tta!t•:P.111l»$D1Rif;:, 

- ""ilf;fi;!EiJt.:'11$"illSJ••• 
..;:-' :T11&:11tflfs3!Jt~a.:ms'1l!t 
~ 

ATARI 800 16K $ 749 

EAST COAST 
1-800-556-7586 

n 
WEST COAST 

1 ·800-235-3581 

PRICES ARE SUBJECT TO CHANGE 
WIO NOTICE. 

2 94 BYTE January 1982 

NEC Color Monitor 
JC 1201 $319 

INTERTEC SUPERBRAIN 64K RAM 
OD SUPERBRAI N 
NEC 5510 SPINWRITER (7710) 
NEC 5520 SPI NWR ITER (7720) 
NEC 5530 SPINWRITER (7730) 
NEC 12" MONITOR 
NEC COLOR 12" MONITOR 
NEC PC 8023 Printer 

100 CPS Tractor & Friction 
OKIDATA MICROLINE-80 
OKI DATA MICROLINE-82A 
OKI DATA MICROLINE-83A 
DIABLO 630 
APPLE II PLUS 48K 
APPLE DISK w/3.3 DOS Controller 
APPLE DISK w/o Controller 
EPSON MX-80 

Interfaces: 
IEEE $55, TRS-80 CABLE $35, 
APPLE INTERFACE & CABLE $90, 
RS-232 $70 

HAZEL Tl NE 1420 
NORTHSTAR HORIZON II 32K OD 
ANADEX DP-9500/9501 
TELEVIDEO 912C 
TELE VIDEO 920C 
TELE VIDEO 950 

$2799 
$2999 
$2345 
$2695 
$2345 
$ 189 
$ 339 

$ 639 
$ 379 
$ 529 
$ 749 
$1995 
$1139 
$ 525 
$ 449 
$ 469 

$ 799 
$2925 
$1199 
$ 699 
$ 729 
$ 929 

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, 
PERIPHERALS AND ACCESSORIES. 



NEC Creen 12 Inch Monitor 
JB 1201 $179 

NEC Friction Tractor Printer 
100 CPS <Craphics, Bi-directional> $635 

CBM 8032 COMPUTER 
CBM 8050 DISK DRIVE 
CBM 4032 COMPUTER 
CBM 4040 DISK DRIVE 
CBM 4022 
CBM VIC-20 
LEEDEX/AMDEK 100 
LEEDEX/AMDEK 1 OOG 
LEEDEX/AMDEK COLOR-1 

13" Color Monitor 
MICROTEK 16K RAM BOARD for Atari 
MICROTEK 32K 
ATARI 800 16K 
ATARI 400 16K 
ATARI 810 DISK DRIVE 
ATARI 820 40 Column Printer 
ATARI 822 40 Column Thermal Printer 
ATARI 825 80 Column Printer 

r\ 
OMEGA SALES CO. 

\l 1' 

$1149 
$1349 
$1029 
$1029 
$ 649 
$ 269 
$ 139 
$ 169 

$ 329 
$ 79 
$ 149 
$ 749 
$ 349 
'$ 449 
$ 299 
$ 349 
$ 599 

EAST COAST 
1 ·800·556·7586 

OMEGA SALES CO. 
12 Meeting St. 

Cumberland, RI 02864 
1-401-722-1027 

WEST COAST 
1·800·2:S5·:S581 

OMEGA SALES CO. 
3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 

1-805-499-3678 
CA. TOLL FREE 1-800-322-1873 
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r\ 
OMEGA SALES CO. 

~~ 

OIABLO 630 $1995 

CBM 8032 COMPUTER $1149 

OKI DATA MICROLINE-83A $ 749 

ANADEX DP-9500/ 9501 $1199 
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. BYTE LINES 
News and Speculation About Personal Computing 

Conducted by Sol Libes 

Random Rumors: It's 
in the air that Intel is about 
to announce an IC (inte
grated circuit) designed spe
cific a 11 y for database 
management (DBM) com
puters. Thi s IC should make 
possible the construction of 
a relational DBM machine 
that works with a host 
processor, off-loading DBM 
functions from the host. 
Using hardware specifically 
designed for DBM applica
tions should greatly improve 
DBM system performance 
over the current approach of 
using an exist ing general
purpose computer system 
for DBM applications. 

Speculation has it that the 
chip itself will be a pro
cessor with an instruction 
se t designed exclusively for 
database handling. As such, 
it could handle compression 
and decompression algo
rithm s, among other 
tasks . · . Zilog is rumored to 
be working with Seeq 
Technology on a micropro
cessor having on-board 
EPROM (erasable program
mable read-only memory) 
for learn-and-remember self
p rogr am ming ability. 
. . . IBM is expected to in 
troduce an option for its per
sonal computer for bisyn
chronous communications 
with 3270-compatible equip
ment, 3276 SDLC/SNA com
patibility (fall of 1982), and 
X.25 communications sup
port (spring of 1983) 

Apple Drops Bomb 
On Mall Order: In a sur

prise move, Apple Com
puter, Inc. has unilaterally 
decided to prohibit its 
dealers from selling Apple 
computer products through 
mail or phone order sales. It 
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i s Apple's feeling that 
"customers purchasing [Ap
ple products] can be proper
iy served only if they have 
the benefit of pre- and post
sa le education, orientation, 
and support, specifically in 
cluding in-person contact 
with the selling dealer. " 
Dealers are required to sign 
a "modification" to their 
dealer sales agreement or 
their authorized dealership 
will be terminated. It is not 
clear just what previously 
educated customers, espe
cially those not located 
close to an Apple dealer, are 
to do. 

More rumors are surf acing 
regarding Apple's new com
puter offerings The latest is 
that we'll see two new Ap
ples: a low-cost system ($500 
and up) to use the Motorola 
6809 microprocessor and a 
high-cost , business-oriented 
system that will use the 
Motoro I a 68000. The 
business-oriented system 
will be capable of address
ing up to 760 K bytes of 
memory, will probably come 
with a hard disk, and will be 
compatible with the Xerox 
Star local networking 
sys tem. 

Apple has introduced a 
5-megabyte, 5 1/4 -inch Win
chester Technology disk 
drive for the Apple 111 com
puter . Called the Profile 
Mass-Storage System, the 
unit is comprised of an in
telligent controller, the drive 
itse lf, a power supply, an in
terface card, and driver soft
ware. 

Pear com, a Eu rope an 
company, has started to 
market its Pear 11 computer 
(an Apple II work-alike). Ac
cording to the grapevine, 
Apple is considering legal 
action ... . Sears's computer 

stores, already carrying the 
Atari and Vector Graphic 
computers, are said to be 
negotiating with Apple. 

I BM Coming on Strong: 
People who've been around 
the microcomputer industry 
awhile were surprised when 
I BM began shipping its new 
Personal Com put er more 
than a month before the pro
mi sed October delivery date 
and less than a month after 
announcing it. This i s 
unheard of in the personal 
computer industry. Current
ly, distribution of the I BM 
Personal Computer is Jim ited 
to Computerland shops, the 
few Sears computer stores, 
and IBM's sales force. Com
puterland and Sears appear 
to be handling single and 
limited-quantity sales, while 
the I BM sa lespeople seem to 
be pursuing large-quantity 
orders. 

When I BM annou need its 
Personal Computer, it 
reportedly received orders 
for 40,000 systems- that's 
worth about $160 million. 
Sales of more than 150,000 
systems are projected for 
1982. 

Early reports indicate that 
the Personal Computer has 
affected sales of other 
systems. Carrying the I BM 
com put er apparently re
quires a large financial com
mitment from the stores. 
This , coupled with the cur
rent tight credit situation, is 
forcing the stores to cut 
other product lines to make 
room for I BM. 

Several Computerland 
stores have al ready reported 
sales of the I BM computer 
equal to those of Apple. (In
cidentally, Computerland 
accounts for 14 percent of 

Apple's retail sales) 
I BM recently made 

another unprecedented 
move when it began offering 
its 8-inch Winchester disk 
drive as a separate OEM 
item to other manufacturers. 

Tandy Happenings: If 
you'd bought 1000 shares of 
Tandy stock in 1967 at $15 a 
share, today it would be 
worth $2,350,000 .... Tandy 
owns 91 percent of its out-
1 ets . . . Tandy employees 
own about 25 percent of the 
company .... Radio Shack 
has a mailing list of 25 
million . . .. Radio Shack 
manufactures more than 
half the products it 
sells. . Earnings have 
doubled since 1978. 

Tandy is pressing its copy
right infringement suit 
against Personal Micro Com
puter Inc ., of Mountain 
View, California, manufac
turer of the PMC-80. A 
federal court has already 
dismissed PMC's claim that 
federal copyright laws do 
not pertain to ROM (read
only memory) based compu
ter programs. Tandy is suing 
to stop sales of the PMC-80 
and to obtain compensat ion 
for damages. 

Tandy has also introduced 
Arcnet, a local network 
system to link up with 255 
Model 11 computers. Arcnet 
is based on Datapoint 's At
tached Resource Computer 
(ARC). Arcnet operates at 
21.5 megabytes per second 
and is reportedly similar to 
Ethernet. 

Radio Shack and In
terstate Bank of California 
have begun a pilot program 
for a home banking system. 
TRS-80 Videotex terminal s 
and color computers are 



THINK DIGITAL MARKETING. THINK AHEAD. 

JANUARY 2670 Cherry Lane• Walnut Creek, CA 94596 (415) 938·2880 
MILESTONE™-S295. Manual alone-sao. " Critical SUPERCALC™-S295. ACCESS/BO™ 
path" network analysis program lor scheduling manpower, 
dollars and time to maklmlze productivity. 
NEW IMPRO~ED. Interactive project management program 
that runs under CP/M. MI LESTONE can be used to track paper 
flow. build a computer, check a department's pertormance. 
or build a bridge. MILESTONE can be used by executives. 
engineers. managers. and small businessmen. 
• Produce PERT chart in minutes. 
• Find critical tasks that can't be delayed. 
• Investigate tradeoffs between manpower. dollars and time. 
• Give plans to others using a printed project schedule. 
• Change details and immediately see the results on screen. 
• Balance time, manpower and costs. 
Requires 56K RAM and CPIM. Specify Z80 or 8080. Also 
available for UCSD Pascal or CP/M-86 operating 
systems. (Mi lestone-86 version - S395.) Formats: 8. NS. 
MP. SB. TRS2. OB· 1. XX . IPC. IOW 

DA TEBOOK II'" - S295. Manual alone - S30. 
Schedule appoin tmen ts for up to 27 different doctors. 
lawyers. room s. etc. 
Three appointment schedules are displa yed on the screen 
at a time. 
File structure allows for appointments for up to one year 
in advance. · 
Searches for openings that fit time of day. day of week 
and/or day of year contraints. 
Appointments made. modified or cancelled easily. 
Copies of day's appointments can be printed quickly. 
Requires 56K RAM and CPIM. Specify ZBO or 8080. Also 
available for Apple Pascal. UCSD Pascal or CPIM-86 
operating systems. Formats: 8. NS. MP. SB. APPL. TAS2. 
OB-1. XX. IPC. IDW. 

PERSONAL DA TEBOOK'" - mo. Manual alone - sao. 
Time management and appointment scheduling 
ca lender for an individual or small office with up to nine 
staff members. Displays one appointment schedule on 
screen at a time. Cancellations can be put into a hold 
file for easy rescheduling at your covenience. Menu 
driven commands do not require referral to manual. 
Requires CPI M 2.x and 56K RAM. Specify ZBO or 8080 
Also available for App le Pasca l. UCSD Pascal or CP/M· 
86 operating systems. Formats: 8. NS. MP. SB. APPL. 
TRS2. XX. IPC. IDW 

TEXTWRITER Ill'" - $125. Manual alone - $30. 
A text formatting program with proportional spacing. 
footnoting. underscoring. boldface. double st ri ke. 
strikeout. super and sub-script. dual pi tch. reverse line 
feed. and color ribbon change for Diab lo. Queme. and 
NEC printers. Requires CPIM. 32K RAM and any CP/M 
compatib le editor. Formats: 8. NS. MP. SB. APPL XX. 

WHATSIT?'" - $150. Manual alone - $30. 
A data base/query/retrieval system that communicates 
conversationally. accepting questions and updates in 
simple sentences. Store. index and retrieve information 
about one or more aspects of related or unrelated 
subjects. Information is stored under you designated 
"subject" and "tag" headings. which can be added to. 
changed or deleted at an y t ime. 
116 page manual assumes no programming knowledge. 
Requires CP/M. CBASIC2 and 24K RAM. Formats: 8. NS. 
MP. SB. APPL. DB-1. XX 

SOFTWARE 

Allows a layman to manipula te business data in a variety of 
forecasting and accounting applications. Combines the 1nterac· 
live nature of an electronic spreadsheet with the power and 
convenience of a simple simulation language. Video display can 
be scrolled over entire worksheet using cursor controls. Sym· 
belie vector references eliminate repetitive low-level data 
manipulation commands. Easy to use menu driven "Help" 
commands. Requires CP/M and 48K RAM. Formats: 8. NS. 
MP. SB. APPL. TRS2 Call for terminal formats. 

ACT'" 
CP/M compatible macro assembler family supporting 
all major 8 bit micros. ACT features include full macro 
capabilities. comprehensive pseudo-ops. link-file 
structures. cross reference map. and algebraic 
expression processor. Requires 32K RAM and CPIM. 

ACT 1-6502 - $175. ACT-86/ 88 - $175. 
ACT 1-6800 - $175. ACT-6809 - $175. 
ACT 1-6800 - $175. Manuals $25. each. 
ACT 1-8080/ZBO - $175. 

PASCAL/M'" - $395. Manual alone - $25. 
CP /M compatible language for 8080/Z80 CPUs. supports full 
Jensen & Wirth plus 45 extensions to Standard Pascal in· 
eluding Random access files. 40 segment procedures & 16 bit 
BCD real type. Also includes symbolic debugger which features 
trapping on stores. examining and changing variables and trac· 
ing of program execution. 
Requires CP/M 2.2 & 56K RAM. Formats: 8, NS. APPL. TRS2 

PASCAL/ M for 8086/88 - S495. Manual alone - $25. 
All the features of Pascal/M tor the 8086 and 8088 processors 
runn ing under CP/M·86. 
Requires CP/M·86 and 128 KRAM. Formats: 8. IPC. IDW 

.Pascal:Sort'" - S195. Manual alone - $20. 
Fully commented source code into which the user 
simply places the particular file description and 
sequence requirements to ob lain the desired sort. Can 
run stand-alone or as overlayed segment of larger 
program. Uses indirect Shell-Metzner in RAM. 
interleaved polyphase !Fibonacci) merge on disk. full 
sector buffering and shortest seek logic. Can match 
machine language sorts even under Pcode 
interpretation. Requires CPIM 2.x. and 56K RAM and 
CP/M-86 and 128K RAM. Pascal/M. UCSD Pascal or 
Pascal /MT• . Formats: 8. NS. APPL XX. MP. TRS2. 
IPC. IOW. 

THE FIELD COMPANION' " - S295. Manual alone -S30. 
Created for the needs of the traveling Salesman or 
Professional. Allows you to track the time spent with 
your clients. each client having up to four user-defined 
sub -fields. Expense accounting is provided and is 
itemized in a deta iled journal for budgeting and tax 
reporting purposes. Maintains appointments. and 
current customer list including shipping and billing 
addresses. year-to-date sales and person to contact for 
follow up. Invoicing feature retrieves required data from 
both customer and product lists. Specia l instructions 
and discounts are supported. Invoice copies may be 
output to a printer or sent to the home office via 
modem. permitting electronic transfer of the contents of 
any report. Requires 56K RAM and CP/M or CPIM-86 
and 128K RAM. Formats: 8. NS. MP. APPL. SB. XX . IPC. 
IOW 

A report generator and cross- tabulator. Virtually any report that 
can be described on paper can be generated by using your 
existing ASCII data files. Produces reports in minutes that 
would take hours to program in BASIC. 

Level I-Report Generator and Cross·tabulator-$295. 
Read ASCII files and create sorted reports with subtotaling 
capability. Provides multi·dimensional cross tabulation and 
computation. Includes operating system commands. 
Level II- Output and Logic Processor-5495. 
Everything in Level I plus. write out new files in any sorted 
order (including subtotaling). Load arrays from files. Performs 
binary search on sorted arrays in memory. Includes control 
language exiensiai"s tor complex applications. 
Level Ill-Information Management System-$795. 
Available 1st Otr '82 
Everything in Level I and II plus full screen data entry and 
updating. and Btree indexing. 
Requires CPIM and 48K RAM. Formats: 8. NS. MP. 
COOS. SB. TRS2. APP L. XX. 

FOOTNOTE'" - S125. 
Automatically numbers and formats footnote calls. 
footnotes and text. placing footnotes on the bottom of 
the correct page. At the user's option. the footnotes can 
also be removed from the text fi le to a separate note 
fi le. Footnotes can be entered singly or in groups. in the 
middle or at the end of paragraphs. After running 
FOOTNOTE the user can re-edit the text. add or delete 
notes. and run FOOTNOTE again to re -number and re· 
format . Price inclu de PAIR. a companion program that 
checks that underline and BOLDFACE commands are 
properly terminated. Requires CPIM. WordStar. 48K 
RAM. Formats: 8. NS. MP. SB. APPL. OB·l XX . 

SPELLBINDER™-S495. Manual alone-$50. 
Full feature word processing system with Office Management 
capabilities. Its special features include ease·of-use by office 
personnel, flexible print formatting & output. and a powerful 
macro capability which allows features to be added for the 
unique requirements of each user. Mail.list macro is included 
for mail merge with form letters. Requires CP/M & 32K RAM. 
Formats: 8. NS, MP, CDOS. SB. APPL, XX 

MORE SOFTWARE 
SPELLGUARO 
MCALL 

PRODUCT /MANUAL ALONE 

AM CALL 
PEARL PERSONAL PROGRAMMER 
PEARL LEVEL 3 
CBASIC2 
SELECTOR IV 
GLECTOR for SELECTOR IV 
SELECTOR/86 
SELECTOR V 
S·BASIC 
bAZIC 
dBASE II 
MAGIC MENU 
SPELL MENU 
SUPEROOS far SUPER8RAIN 
PROPERTY MANAGEMENT PROGRAM 
TRANS86 
CBASIC/ 86 

$295. $20 
S 85. n/ a 
S 95. n/a 
$295. call 
$650. $50. 
$150. $25. 
$550. $35. 
$450. $35. 
$650. $35. 
$495. $35. 
$295. $35 
$250. $25. 
$695. $50. 
S 95 n/ a 
S 95. n/ a 
$129. n/a 
$995. call 
$125. $25. 
$325. $25. 

CODES: 8 (8"" single density IBM soft-sectored) NS 
(Northstar 00) MP (Micropolis Mod II/Vector MZ) SB 
!Superbrain 3 0) COOS (Cromemco COOS) TRS2 !TRS-80 
Mod II) APPL (Apple II with CP/M) OB-1 (Osborne-1) XX 
(Xerox 820) IPC (IBM Personal Computer with CPIM-86) 
IDW (I BM Di spl ay Writer) 

TRADEMARK S: Access/BO-Friends So ftware. PE ARL- CPU Intl Pascal/M. ACT. TRANS86. SuperCalc-S or cim.CBASIC2. 
CBASIC/86. CP/M-80. CP/ M-86-DigitalResearch. Milestone. Datebook II. Personal Datebook. Textwriter Il l- Organic 
So ftware. Spellguard . ISA. Spe llbinder-Lexisof t. MCA LL. AMCALL· Micro-Call Services. Selector IV. Sele ctor V. 

SOFTI A //1RE Glector· Micro-AP. Field Companion. Pascal:SORT-Technical Software. Footnote-Pro/Tern Software. Whatsit?. 
V VII Computer Headware. For shipping add $7. per item. California residents add state sales tax . Terms: Pre-paid check. 

DIGIT' AL AA AnKETING Am _Exp_. _MIC V_ISA or in US COD (UPS! Pr ices quoted do not include dealer install ation & tra ining. Prices and 
,, Ir lrlK ava 1lab1hty sub1ect to change without notice. 

DIG IT Ill MARKET I NG Telex 17-1852 (OIGMKTG WNCKJ. DEALER INQUIRIES INVITED. OUTSIDE CALIFORNIA CALL (501) 442-0864. INSIDE CALIFORNIA 
Ill CALL (415) 938-2883. 
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being used to handle stan

dard customer transactions 
and electronic bil I paying. 

How Much Faster Are 
the 16-Blt Micros?: The in
troduction of several micro
computers based on the In

tel 8086/8088 microproces
sor has given computer users 
the chance to compare ex
ecution speeds of 16-bit and 
8-bit micros. 

Several vendors offer 

identical software- namely 
the CP/M operating system 
and Microsoft BASIC-for 
these machines. 
possible to run 
BASIC programs 

It's now 
identical 

and com-
pare execution times . Tests 
have already shown that 
there is no significant differ
ence between a microcom
puter with an 8086 running 
at its standard speed 
(5 MHz) and one with a Z80 

running at its standard speed 
(4 MHz) What must be con
sidered is that CP/M-86 has 
many new features which 
may slow it down (compared 

with CP/M-80). Also, the 
8086 version of Microsoft 
BASIC currently available is 
a translation of an 8080 ver
sion, one with minimal op

timization for the 8086. I 
hope Microsoft will rework 

its BASIC interpreter to take 
advantage of the 8086's 
more powerful architecture. 
Presently, though, if you ex
pect to get a significant im
provement in execution time 
by moving up to a 16-bit 
micro, you may be sorely 

disappointed. 

Coe Introduces Per
sonal Computer: Amidst 
all the publicity given I BM 
and Xerox personal com
puters, Control Data Cor
poration, IBM's leading 
competitor, has introduced 
its own personal computer. 
The CDC-110 uses a Z80, has 
64 K bytes of RAM (random
access read/write memory) 
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and a 1.2 megabyte 8-inch 
floppy-disk system. Prices 
start at just under $5000. The 
system can be used as a 
work station with a timeshar
ing or Plato system. 

Pascal Standard 
Adopted: The IEEE has 
adopted a standard for the 
Pascal language, designated 
IEEE Standard 770-981. This 
culminates a 2 1/2 -year effort 
by a joint committee that in

cluded IBM, DEC. Honey
well , Burroughs, Intel, Mo
torola, Microsoft, Softech, 
and others, along with 
sever al universities. The 
base language has been 
standardized, but much re
mains undone in standardiz
ing the extensions to Pascal. 
Standardization should pave 
the way toward making 
Pascal a more portable 
language. Significant dif
ferences currently exist 
among the various versions. 

Random News Bits: 
OK I Electric is the first com
pany to ship samples of a 
256 K-bit RAM IC. Produc

tion quantities are expected 
late this year ... Intel has 
announced development of 
a 4-megabit bubble memory 
IC. Sampling will start late 
this year ... Shipments of 
computer equipment in 1981 
have totaled about $31.5 
billion, a 17.6 percent in
crease over 1980 .... The 
NCC show, to be held in 
Houston in June, is expected 

to draw over 600 exhibitors. 
... Shugart Associates 
recently shipped its one 
millionth 8-inch floppy-disk 
drive . ... Zilog and AMO 
have signed an agreement 
whereby AMO will make 
and sel I a 32-bit 
microprocessor being 
developed by Zilog . 

. . Zilog has introduced the 
Z80L, a low-power version of 
the Z80. The Z80L draws 
only .15 mA instead of 

100-150 mA for the standard 
Z80 ... . Researchers at MIT 
are building robotic skin-
thick sheets of rubber with 
wire lines imbedded in them 
to conduct a "sense" of 
touch. 

P redlctlons, Predic
tions: Last January I made 
my customary predictions
eight in all-for 1981. How 
did I do? Let's check the 
results: 

1. The S-100 will become 
the de facto standard for bus 

interfacing, with the number 
of manufacturers supporting 
the bus to increase to more 
than 40 (and to include I BM). 

Score a partially correct 
on this. Close to 50 firms 
now make the S-100, and a 
like number supply 

peripheral boards. However, 
I BM chose to go with a new 
bus of its own design. 

2. Hardware will become 
more sophisticated and less 
expensive. 

Score a correct on this 
one. Personal computers 
have acquired features of 
their larger, more-expensive 

predecessors. 
3. The man/machine inter

face will be improved to ac
commodate the many users 
who have little or no 
knowledge of computers. 

Score a correct on this one 
too. New software packages 
(e g., "The Last One") make 
software development for 
nonprogrammers possible 
(although I think we are far 
from the "last one"). The in
creasing use of " menu
driven" software (even menu 
enhancements for CP/M) has 
also made computers more 
accommodating. 

4. Cheap mass storage for 
personal computers will 
finally arrive via video 
cassette and optical-disk 
memories. 

Although two companies 
have introduced video-cas
sette interfaces, and others 
have demonstrated optical-

disk interfaces, acceptance 
has been cool. To make this 
hardware really useful, we 

need complementary soft
ware operating systems. 

Let's score a correct on 
this one. 

5. Higher-qua I ity displays 
using either liquid-crystal or 

semiconductor technology 
will be introduced. 

Epson did show pro
totypes of its 256-charac
ter/gr aphics I iquid-crystal 
display, and a few semicon
ductor displays (typically 
one or two lines) were in

troduced, but a display 
suitable for general terminal 

use has not yet been shown. 
Therefore, score partially 

correct on this one. 
6. Personal computers 

will include self-testing capa
bilities and redundant cir
cuits to improve reliability. 

Score a correct on this, as 
companies include self-test 
routines in their boot ROM 
(e .g., the new I BM and 

Osborne personal com· 
puters). Also, several com
panies have introduced an 
extra parity bit in RAM and 
provided circuitry to 
periodically test memory 

and correct faults . 

7. Expect BASIC to con
tinue as the dominant 
language .... Natural pro
gramming languages and 
automatic programming still 
appear to be many years 
away. 

Score another correct. 
8. Operating systems such 

as Unix, CP!M, MP/M, and 

more sophisticated systems 

will increase in popularity, 
and many manufacturers will 
design special hardware to 
support these operating sys
tems. 

Check correct here also. 
All predictions con

sidered, I was about 90 per-
cent accurate. Not bad! 

P redlctlons for 1982: 
1. Who will dominate the 
microcomputer market? I ex
pect 1982 will see continued 



row or 
You are what you know. And if you don't 

know the ins and outs or microprocessor 
software. you aren't what you CAN be . We 
publish plain-talk. easy-to-understand books 
on all aspects or microcomputer sortware
lo help you grow! 

If you use or sell microprocessor systems. 
design with microprocessors. or train micro 
computer users. you'll find our Advanced 
Technology Books well worth the small 
investment. 

Fill out the order coupon or ca// us direct 
al (707! 422-1465 and use your credit card. 

NEW! MICROPROCESSOR 
OPERATING SYSTEMS 
Designed for microprocessor system users 
and anyone who must select. evaluate. or 
design operating systems lo support applica
tions software. this book contains descrip
tions or the most important systems currently 
available. Edited by John Zarrella. each chap
ter is written by an industry leader involved 
in the development or implementation or the 
operating system This wealth or user
oriented technical details makes it easy for 
you to compare systems 

Contents: • The BLMX-80 Operating 
System. by Norm Rhodes. • The i RMX 80/88 
Operating System. by Janice Cleary. •The 
iRMX 86 Operating System. by Bruce Schafer. 
•The MP/OS Operating System. by Jim Isaak . 
•The RIO/CP Operating System. by Eric 
Benhamou and Chris Riggins. •The Rx 
Operating System. by Rex Jackson . •The 
UNIX Operating System. by Bob Marsh. Grant 
Munsey. Kip Myers. and Craig Forney •The 
VERSAdos Operating System. by Jay Glaser . 
•The ZRTS Operating System. by Stephen 
Savitzky. 
Cal. # 033 /66 pp. Price S 11 .95 

THE MICROPROCESSOR SOFTWARE 
ENGINEERING CONCEPTS SERIES 
These easy-to-read books explain software 
concepts. techniQues and terminology. 
Concise and up-to-the-minute. these books 
show you how to formulate software reQuire
ments. evaluate existing systems. and design 
new ones. 

OPERATING SYSTEMS: Concepts and 
Principles 
Used by Intel. Zilog. and Harris /Or software 
training The most important component of 
system software is the operating system. This 
book provides an introduction to current 
operating systems technology. Operating sys
tems concepts. capabilities. and terminology 
are explained. 

Contents: •Real Time. Multitasking. and 
Multiuser systems. •The concept of a Process 
or Task • How tasks communicate and 
synchronize. •Context switching. Swapping 
and raging. •Priority scheduling •Memory 
Management. File Systems and System Security 
Cal.# 009 152 pp Price SS.95 

WORD PROCESSING ANO TEXT EDITING 
Besides providing an introduction to word 
processing and text editing functions and 
features. this book offers an in-depth treat
ment or editing. printing and programming . 
Business managers will learn how lo compare 
systems and select one which best fits their 
needs. Software and hardware designers will 
find the advanced topics invaluable in design · 
ing word processing and text-editing systems. 

Contents: • The office of the future . 
•Information networks.• Proportional spacing. 
•Daisy wheel. thermal. and dot matrix printer 
selection.• Justified and flushed text.• Program 
ming word processors •CRT display techniQues 
Cal.# 017 /56 pp. Price SS.95 

• ' 1e. 
SYSTEM ARCHITECTURE 
This book presents the fundamental concepts 
on which modern 16- and 32- bit micropro
cessor architectures are based. A boon to 
anyone who must select or design a micro
processor or minicomputer system. the book 
also illustrates the impact or computer archi
tecture on software efficiency and reliability. 

Contents: •Object architecture and capa
bility-based addressing. •Virtual memory. 
segmentation. and paging •Data structures 
and representations. •Bus systems and com
munication protocols . •Microprogramming. 
•Addressing modes. •Software support. 
Cal. #025 240pp SI0.95 

Buy these books at your technical book 
store or local computer store-or phone 
us your Visa/Master Card order-or mail 
this coupon today. lnQuire about our 
Quantity pricing. 
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BYTE LINES--------------------------------------------------------
strong growth in the per
sonal computing industry. I 
also foresee a year of great 
turmoil as competition heats 
up among three factions. 
They are traditional per
sonal computing suppliers 
(e .g., Tandy, Apple, Heath, 
Commodore, and Atari), the 
biggies who have introduced 
personal computers (I BM, 
DEC, Xerox, etc .). and 
Japanese suppliers. 

Eight-bit systems will pro
bably retain their dom
inance in single-user sys
tems, with CP/M reigning 
supreme among disk op
erating systems. I predict 
Apple, Tandy, and IBM will 
dominate this area. 

However, absolute chaos 
will abound in local net
working, as virtually every 
personal computer maker 
will have a separate system. 
Xerox shou ld finally start 
shipping Ethernet systems, 
and nearly all personal com-

put er suppliers can be ex
pected to supply Ethernet in
terfaces for their personal 
computers . Because of this, 
Ethernet (if its price is not a 
deterrent) stands a chance 
of becoming a local
networking standard. The 
Corvus Omninet system 
looks promising too. 

Chaos is also expected in 
the multiuser personal com
puter area as the new 16-bit 
microprocessors fight it out. 
Although the 8086-based 
systems seem to have an 
early lead, the 68000-based 
systems may become domi
nant. I don't expect Digital 
Research to achieve the 
same success with its 
multiuser MP/M DOS that it 
has enjoyed with single-user 
CP/M 

2. Some hardware predic

tions. As memory prices 
drop, RAM ICs get larger and 
appl ica ti on software de
mands more memory. Sixty-

In Less Than 3 Minutes 
Your IBM Model 50, 60, or 75 

Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 

CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be inst alled easily and require NO modifications 
to the typewriter. 

For addi t ional informat ion cont act: 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave ., Foun tain Valley, CA. 
92708 (714) 968-0890 
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four K bytes should become 
the standard memory con
figuration for 8-bit, single
user, personal computers. 

A new recording tech
nology for floppy disks will 
increase storage for S 1/.i -inch 
disks to as much as 5 mega
bytes . . .. I expect more 
compact, portable persona I 
computers (similar to the 
Osborne), with prices pos
sibly dropping as low as 
$1000 (disk drive, modem, 
and printer interfaces in
c I uded) .... DEC should 
finally introduce its personal 
computer, and I imagine it 

will be based on the LSl-11 
architecture .. . . I expect 
both Xerox and I BM to 
market new personal com
puters with costs even lower 
than their current units. In 
fact, I anticipate the greatest 
competition will occur at 
the lower end of the per
sonal computer market. . . . I 
foresee at least one S-100· 
supplier announcing a CPU 
that employs the Intel 432 
32-bit processor . However, it 
will probably be 1983 before 
we see production units and 
software . . .. A low-cost, 
optically based memory sys
tem capable of storing a 
billion bytes may be in 
troduced by year's end 
(sometime during 1983 is 
more likely) ... Also by 
year's end or in 1983, we 
may see typewriters from 
IBM, Xerox, and Matsushita 
that feature voice input. 

3. Some software predic

tions. BASIC will continue to 
reign supreme among high
level languages. I expect 
several software suppliers to 
furnish new versions of 
BASIC interpreters. These 
will eliminate line-number 
requirements and will use 
labels to allow better struc
turing of the BASIC pro
grams .... I expect someone 
to introduce a Pascal inter
preter .... Disk-operating
systems designers should 
develop user interfaces that 
are oriented more toward 

users than programmers 
Thus, DOS systems will all 
become menu drive~. with 
elaborate prompts for the 
user. Utilities will increasing
ly become integral parts of 
the DOS .... Taking advan
tage of larger memory and 
storage capabilities, sophis
ticated business software 
packages will proliferate. 

Commodore Happe n· 
lngs: Commodore is starting 
to promote Comal, a new 
structured language, as a 
substitute for PET BASIC. 
Developed in Denmark, 
Comal is supposedly easier 
to learn than PET BASIC; it 
uses Pascal-I ike structures. 
Also rumored is a version of 
the PET with Comal resident 
in ROM that will soon join 
the Commodore line. Com
modore plans a sales promo
tion campaign for the new 
version and has signed 
William Shatner (Star Trek's 

Captain Kirk) to appear in 
its commercials. 

MAIL: I receive a large 
number of letters each month as 
a result of this column. If you 
write to me and wish a response, 
please include a self-addressed, 
stamped envelope. 

Sol Llbes 
PCB 1192 
Mountainside, NJ 07092 

A Public Service of This Maga?ine f!t!I 
& The Advertis ing CounCrl ~I 

Give 
till it 
helps. 

RedCross .a: counting "T" on you. 



NEW PRINTERS. NEW 
PERIPHERALS. SAME OLD RELIABLE 
QUALITY AND VALUE. 
1982 will find more OEM's, businesses, dealers and personal computer 
users turning to MICROTEK than ever before. 

Tal(Writcar-1 

80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-1) 
The Tekwriter-1 printer is, dollar for 
dollar, the finest value in the 
industry. And we've proved it by 
comparing the Tekwriter-1 to 
the Epson MX-80. Our print speed 
is 14 lines per minute faster, our life 
expectancy is longer, the character 
sets are the same, and the 
interface, warranty and printhead 
replacement cost are all identical. * 
But the biggest difference is the 
price. The Tekwriter-1 is about 
$300 less. 

Our extensive testing has proved 
that the Tekwriter-1 interfaces 
problem-free to the TRS-80, the 
Apple II and the Atari 400 and 800. 

The Tekwriter-1 is tough to beat for 
performance and quality. 

"Data Source: Epson MX-80 Operation Manual 

$349 

Tal(Writcar-1 

NEW! 80/132 Column 
Dot Mattix Printer 
The Tekwriter-2 is perfectly suited 
to personal, business or OEM 
applications. Tekwriter-2 is 
designed to accept single sheet, 
rail or pin feed paper. It has 
a 9-wire dot matrix impact 
print head which produces crisp 
characters and has underlining 
capability. The printer is 
manufactured to run extremely 
quietly even w hile operating at 
peak output levels. 

Tekwriter-2 is especially well suited 
to handle an abundance of text 
entry because of its data buffer 
expansion capability to 25K. This 
ability makes it an efficient 
graphics generator. 

Parallel interface (Centronics 
type) . Interfaces all models of 
TRS-80, Apple, and Atari 400/BOO, 
and most computers with 
Centronics printer interface. 

$695 

Peripherals 

16K Memory Board, AMB-16 
16K 4116 RAM (200NS) 
• Assembled and tested • No 
modifications - hardware or 
software •Compatible with Atari 
800 

32K Memory Board, AMB-32 
32K4116 RAM 
(200NS) •Assembled and 
tested • No modifications -
hardware or software• 
Compatible with Atari 400/ClOO 

Atari (RS-232) Serial 
Printer Cable 
Pre-tested • 3 ' length• DB 15 to 
DB25 connectors 

Atari Parallel Printer 
Cable 
Pre-tested • 3 ' length • Centronics 
compatible• DB15 to Amphenol 
57-30360 

16K Apple Memory Card 
Expands Apple II to 64K RAM 
memory. Works with MICROSOFT 
Z-80 Softcard, Apple PASCAL and 
Visicalc software. 

Quantity and OEM discounts available. 

TRS-80 is a trademark of Rodia Shack, Inc. 
Apple II is a trademark of Apple Computer, Inc. 
Atari 400/llOO are trademarks of Atari, Inc. 
Microsoft is a trademark of Microsoft Consumer 

Products, Inc . 
Z-80 is a trademark of Zilag, Inc. 
Visi colc is a trademark of Personal Software, Inc. 

Circle 252 on inquiry card. 
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MICROTEK 
9514 Chesapeake Drive 
San Diego, CA 92123 
(714) 278-0633 
Outside CA call 
Toll Free (800) 854-1081 
TWX. 910-335-1269 



DYNA COMP 
Quality software for*: 

ATARI 
PET 

TRS-80 (Level II)** 
NORTH STAR 

APPLE II Plus CP /M Disks/Diskettes 

CARD GAMES 

BRIDGE 2.0 (AVIiia bit for all compulrn) Price: 517.9SCa.sseut/S21.9Sl>blitnr 
An all-inclufr>'c 11cuion or this most popular of card sames. This program both BIDS and PLAYS either con1rac1 or 
Clu )lllta.U: bfidgc. Dcpcndin1 on the con1rac1, your computer opponents will either play the offense OR defense. If 
)"OU bid too high. I h c computer will double your conlract! BRIDGE 2. 0 provides challcn1in1 cnlcrt&inmcnc fot 
advanced playcn aod is an utdlen1 learning tool for the bridge novice. Set: the soflwuc review in 80 Sof1warc 
Critique. Rated I\ by Crcaiivc Compu1in1. 

HEARTS 1.S (Anllablr for all compulcn) Price: S!S.9SCaudlrl Sl9.9S Olikrur 
An c~citing and cntcnaining computer version or this populartard game. Huru is a trick·oricnied g•me in whith the 
purpose is not 10 lake any hu.m or the queen of sp1des. Play aaaiMt two computer opponenu who arc armed wilh 
hard.to-beat playing strategiu. HEARTS U is an ideal game for introducing the unini ti ated (your spoiuc) to i:om
putcrs. Stt lhe software review in 80Sof1wareCritique. 

STUD POKER (Alarl ool)·) Price: $11.9! CUKUe/$15.95 Dl1h1te 
This is lhc clanic gambler's card game. The computer deals the cards one at a time and you (and the computer) bet on 
what you sec. The computer docs not cheat and wua//J bcu the odds. However, iL 1ometime1 bluffs! Also indu~ed is 
a rive card draw pokerbenina practice program, This par.kage will run ona l6K ATARI. Color, araphics, sound. Sec 
review in COMPUTE. 

POKER PARTY(An.Jlabk for all compulen) Prkr: 511.95 Cauct"/Sll.95Dlikrlle 
POKER PARTY is a draw poker simulation based on the book, POKER, by Oswald Jacoby. This is the most C{Jm· 
prehensive version available for microcomputen. The pany consisu of yourself and six othH (computer) players. 
Each of these players (you will get to know them) has a different personality in the form of a varying propensity to 
blufr or fold under pressure. Practice with POKER PARTY before acing to that ell.pensive game tonighil Apple 
cassettcanddiskcncvcrsionsrcquireaJ'ZK(orliuger)Applcll. 

CRIBBAGE 2.0 (TRS·80 only) Prkc:Sl4.95Cuscm1St1.9S Dbkcm 
This is simply the best cribbaac aamc available. It is an uccllcnt progr1m for the cribbaae pla)·c:r in search of a 
wor1hy opponent as "ell as for the novice wishing 10 improve his aamc. The graphics arc superb and assembly 
lanauagc routinu provide rapid Cll.C'Cution. Sec the sort .. are review in 80 Soft,..·are Critique . 

THOUGHT PROVOKERS 

MA:'¥ ca:.\tt-'.,'1T SIMULATOR <Atari. North Siar and CP/M only) Prlu: $19.9! Cnwue 
$13.95 Dhkette 

Thi1 program is both an excellent teachina 1001 as wCll as a s1imulating intellectual game. Ducd upon similar games 
played at graduate busincu schools, each player or team controb a company which manufacturers three prot.lucls. 
Each player attempts to outpcrrorm his compc1itors by setting selling prices, production volumu, marketin11 and 
design c~pcnditurcs CIC. The most succcuful f0rm is the one wilh the lll 1~ stock price when the simulalion ends. 

FLIGHT SIMULATOR (Available for all computers) Price: $11.95 Cutclle/ $21.95 01si.,uc 
A rcafoticand c~tensi,·e m11hematical simulation of 1ake-0rr. maht and landin11. The progr;im utililcs aerod~n;imic 
equations and the charactcrntic1 of a real airfoil. You can p11cticc in1trumcn1 approaches and navigation using 
radials and compass hcadinas. The more advanced nycr can abo perform loops, half ·rolls and similar acrobatic 
mancll'C"- Although this program docs not employ araphic1. it is exciting and •cry addictiv-c. Ste the softwuc 
rc•·iew in COMPUTRONICS. Runs in 16K Atari. 

VALDEZ (Avallablt for all compultr.i) P11ce:Sl5.95Cru.xnct519.9501Jhue 
VALDEZ is a computer simulation of supcrtankc1 navi11ation in the Prince William Sound/Valdci N11row1 region 
or Alaska. Included in 1hi1 simulalion k.a realistic and utcnsivc 2'(1 x 2'6 clement map, ponions or which may be 
viewed usina the ship's alphanumeric radar display. The motion of the ship itself is accurately modclkd 
ma1hem11ically. The simulation also contilns a model ror the tidal patterns in the reaion, as ,..·e ll as other tnflic 
(ou1going tankers and drifting icebergs). Chart your course from the Gulf of Alaska to Valdel Ji;irbor! Set' lhe soft· 
ware rhicw in 80 Software Cri1iquc. 

BACKGAMMON 2.0 (A111i, Norih Siar and CP/M only) Price: Sl4.95Cuscue/Sll.9! Dhkcue 
This program 1c1ts your backgammon skills and will also improve your game. A human can compete again11 a com· 
putcr or aaainst another human. The computer can even play aaainst it~clf. Either the human or the computer can 
double or generate dice rolls. Board positions can be created or 1avcd for replay. BACKGAMMON 2.0 plays in IC· 
cotdancc with the official rules of backgummon and is sure to provide many fascinating 1cnions uf backgammon 
play. 

CHECKERS J.0 (PET onl)') Price: $16.95 Cau eue'SW.9' Olskelle 
This is one of the most challcn11ing checkers programs available . II h11 11 lcvcls of play and aUow, the user to change 
skill levels at any time. Although providing a very touah aamc al k\·cl -1 .g. CHECKERS 10 is practicalb unbeatable 
atlcvcls9andl0. 

CHESS MASTER (Norlh Star and TRS·80 only) Prke: $19.95 C 11.$oC Ue/ Sl].9S Dbkeur 
This complete and very powerful proaram provides lf.•c levels of play. It includes c111lina. en passanl capture1 and 
the promotion or pawns. Additionally, the board may be preset before the start of play, pcrmiUina the examination 
of "book" plays. To muimile uccution speed, the proaram is writ1en in aucmbly lanauaae {by SOFTWARE 
SPECIALISTS of C11ifomia). Full graphics arc employed in the TRS·80 version. and two widths of alph1numcric 
displ1y arc provided to accommodate North Star uscn. Stt review in onComputing. 

LEM LANDER (32K Applt Disk only) Price: 516.9! Dl1ke1te 
Pilot your LE~t LANDER to a safe landing on any of nine different surfaces rangina from smooth to treacherous. 
The game paddles arc ustd lo control craft anitude and thrusl . This is a real ·time hi ~ PI res chaJlenBe! 

FOREST HREJ (Alari only~ Price: 516.95 Cuwur/ $20.9! Dhkcttr 
Usinge~ccllcntgraphics and sound err «Is, this simulation puls you in the middle of a fores! lire. Your job i1 to direcl 
operations 10 put out the fire whil~ compensating rot chanacs in wind, weather and 1crrain. Not pro1cctina valuable 
struc1u1cs can result in startling penalties. lire.like variables arc provided to make FOREST FIRE! very suspcn,cful 
and challenging. No two aamcs have the Hmc selling and there arc J lcvch of difficulty. 

NOMINOES JIGSAW (A111rl. Apple and TRS·80 only) Pri rc: 516.95 Cr.stctte/ $20.95 DllkcHr 
A jigsaw puulc on your computer! Complete 1he puulc by selcc1ing )'Our pieces from a table consi1ling of 60dif
rermt shapes . NQ,\tlNOES JIGSAW is a virluoso programming effort. The t1raphics arc superlative and thcpuutc 
willch;illenaeyouwi1hilsthrec]c\ehort.1ifricuhy . Scorin111bascduponthenumberorgues1es11kcnandbythedir . · 
ficuhy o( the bo;ird sct·UP. Sec re~icw in ELECTRONIC GAMI:S. 

MONARCH (Alar I only) Price: $11.9! C111.~llr/ $15.95 OIJkcne 
MONARCH is a r1.scina1ing economic simula1ion requiring you 10 survive an 8-)·car term as your nation' s leader. 
You determine lhc amount of acreage devoted to industrial and agrkuhunl use, how much food to distribute IO the 
populace and how much should be spent on pollution control. You will !ind that all dccisiom involve a compromise 
and1hatilisno1casytomakcoeryonchappy. 

CHOMPEl.0 tA1ari only) PrL«:Sll.95 Cuocuet S15.95 Obkrtte 
CHO~ll'ELO is rulb 1 ... 0 challenaing aamu in one . One is similar to NIM ; ) 'Ou must bite off p111 or a cookie. bu1 
a\oid t;iking the poisoned ponion. The other game is the J)Opul;ir board aamc REVERS!. It full y· uses the Atari's 
araphics capabil it)". and is hard to bcal. This package will run on a 16K system. 

SPACF: LANt'S (Avallablt for all compulrn) Prkr: Sl4.95Dlsket" 
SPACE LANES is a simple but CJ.citing space transponation aamc which involves up 10 four plarcrs (including the 
eomputc1). The objc,t is 10 form and c~pand space uanspo111tion companies in a comprti1ivc cnvironmcn1. Theaoal 
is to amass more net worth than >·cur opponcn1. The c-conomics include stock purchases and company mcracn. 
W;,tch your w~ahh arow! 

•ATAIU. /'ET. TRS.lJI , "''ORTllST.4R, CPIM urid IBM arc rrgisrrrrd trodrriamrs arid1or 
1ruJ.-murli1. 

"l:'x1:ep1 whtrll' noml. all model/ JO/f .. 'IJJ r"iJ wuilu/1/r for tht MmM Ill. TRS.lJOditlili'ltrsart l'IOI :i .. pplil!'tl wifh DOS or 
ltA .'\:t('_ 

DYNACOMP OFFERS THE FOLLOWING 
• Widest variety 
• Guaranteed quality 
• Fastest delivery 
• Friendly customer service 
• Free catalog 
• 24 hour order phone 

AND MORE ... 
ST ARTREK 3.2 (Avallablt ror all compulen) Price: SI t.95 Cutclle/515.9! Dbkelle 

This is 1hc clauic Starirek simulation, but with several new fcaturu. For eumplc, the Klinaon' now shoo• 11 the 
En1crprisc without warning while aho auacting starbascs in other quadrants. The Klingon! ah.o auack with both 
lightand hcavycruisersand move whenshot at! The 1ituation is hectic whcnthe Enterprise is buieacdby thrccheavy 
cruiscr1and • starbuc S.O .S. is rc-cci-·cdl The Kllnaons act even! Seethe software reviews in A.N.A.L.0.G., 80Soft· 
ware Critique and Game Mc:rchandisina. 

BLACK HOLE (Applt only) Prll"C:Sl4.95CUKttet$11.9! Dlskene 
Thi1 iun ClCilina araphl'cal simulation of the problems involved incloiclyobscrvinsa black hole with a space probe 
The object is to enter and m•intain. for a prescribed time, an orbit close to a small black hole. This is to be achieved 
without coming so near the anom1ly that the 1idal mess dnuoys the probe. Control or the craft is realistic•llY 
simulated using side jets ror rotation and main thrusters for acceleration. This progu.m employs Hi-Ru graphics and 
is cducational u well u challenging. 

SPACE TILT (Apple and Atari only) Pllct:Sl0.95C-Url514.95 DUkc1te 
U1c the ume paddles to tilt the plane of the TV screen to "roll" a ball into a hole in the screen. Sound simple? Not 
when the hole gets smaller and smaller! A built.in timer allows you tome.sure your skill qainst othcn in this habit· 
formingactionaamc. 

MOVING MAZE (Apple and Alarl only) Prlcc:SI0.95CuMmlSJ4.95DUh11c 
MOVING MAZE employs 1hc games paddles to direct a puck from one side of a maze to the other. However, the 
muc is dynamically (and randomly) built and is con1inually bcina modified. The objective is to cross the maze 
without 1ouc1'1ing {or bciog hit by) a wall. Scorina hi by an elapsed time indicator, and tlvcc levels of play arc 
provided. 

ALPHA flGHTER (Atati only) Price: n•.9! Cutclle/ Sll.9 5 Dl1ke1te 
Two c~ccllcnt graphics and action programs in one! ALPHA FIGHTER requires you to destroy the alien st1rship1 
pusina throuah your sector of the aa!u.y. ALPHA BASE is in the path of an alien UFO invasion; let five UFO's get 
by and the game cods. Both aamu require the joys1ick and act pro11rculvcly more difficult the higher you score! 
ALPHA FIGHTER will run on 16K S)'Jtcm1. 

THE RINGS Of' THE EMPIRE (Atari o nly) Pr tct: 516.9! Cr.stcllelS10.9501sktue 
The empire has developed a new battle station protc-ctcd by rotatina rin11s of cncrn. Euh time you blast throuah the 
rings and deJtroy the station, the empire develops a new station with more protective rinas. This ClCitina game runs 
on 16K systems, employs extensive graphics and sound and can be played by one or two players. 

INTRUDER ALERT (Alar! only) Prll"C:St6.95C .. tcuet510.95 Dl.lkcuc 
This is a fut paced graphics game which places you in the m:ddle of the "Orcadstar" ha•inajust nolcn its plans. The 
droids have bttn alerted and arc directed to destroy rou at al com. You must !ind and enter your ship 10 escape with 
the plans. Five lc•·cls of difficulty arc provided . INTRUDER ALERT requires a joystick and will run on 16K s~JICms 

GIANT SLALOM (Alart o nly) P1ict: 514.9! CUHUe/Stl.9! Dhktne 
This real ·time action game is gu'1antttd addictive! Use the joystick to control your path throuah slalom courses con. 
sistin11 of both open and closed gates. Choose from different ltvcls of difficulty, race against other player~ or simply 
1akc prac1icc runs against the ~lod. GIANT SLALOM will run on 16K systems. 

TRIPLE 81.0CKADE (Ata1I o nly) Prlct: $14.95 CaucuetStl.95 Dlikeue 
TRIPLE BLOCKADE is a two.to·thrce plercr araphics and sound ac1ion aamc. It is based on the classicvidto arcade 
game which millions ha•·c enjoyed. Usin11hc Atari jopticks. the object is to direct your b)(l('kading line around lhc 
screen without running into your opponent($). Al1hou11h the concept is 1implc, the combined 1raphic1 and sound 
cffC"Ctlcadto"highanxicty" . 

GAMES PACK I (Ava.liable for all compuien) Prltt:SI0.95CU1Ct1e/ $t4.95 Dlikette 
GAMES PACK I contains the clauK: compuler games of ElLACl( IACX . LUNAR LANDER. CRAPS, 
HORSERACE, SWITCH and more. These games have been combined into one large program for ea1cin loading. 
They ere individually accessed by a ron~fJll menu. This collt"Clion i1 worth the price just for the OYNACOMPvcr· 
1ion or llLACKJACK. 

GAMES PACK II (Anllablt for all compulen) Prlcc:SI0.95Cutcnet514.9501Jkcue 
GAMES PACK II includes1hc games CRAZY EIGHTS, JOTTO, ACEY·OUCEY, LIFE. WUMPUS1nd ()(hen. As 
with GAMES PACK I. a lithe gamcureloaded as one program and are called homa menu. You witlparticularlycn. 
joy DYNACOMP's •·crsion or CRAZY EIGHTS. 

Why pay Sl .9' or mo1eper proaram when you can buy a DYNA COMP collection for just SI0.9H 

MOON PROOF. (Alarl and Norlh Siar only) Prlce:Sll .95 c__.uct5t5.95 I>Ukcue 
This i' an c~trcmely challenging "lunar lander" proanm. The user mu11 dr<>p from orbit 10 land 11 a prcdc1ermincd 
targe1 on the moen's surrace. You control the 1hrun and orientation or your curt plus ditcct the rate or desccn1 and 
approach angle. 

SPACE TRAP (Atari onl)·, 16K) Pric:e: 514.95 CHacttc/511.95 Dln::ctte 
This gatac1ic "shoot'em up" arcade game places you near a black hole. You control your spact"Craft usina the joy. 
1tickandauemp1 tobla11asmanyorthealien1hips1.1possiblcbcrorethe blackholeclOKSabout you. 

ADVENTURE 
CRANSTON MANORADVENTURE(Norlh Star and CP/M only) Prke:Sl l.95 Dlikctk 

At lastl A comprchcn1ivc Adventure aamc ror Nonh Siar and CPIM systems. CRANSTON MANOR ADVEN
TURE takes you into mysterious CRANSTON MANOR where you aucmpt to gather fabulous treuures. Lurking in 
the manor arc wild animals and robou who will not ai.-c up the treasures without a fiaht. The number of rooms is 
greater and the asiociatcd dcscriplions arc much more c!abora!c than the current popular series or Adventure pro
anms. makina this aamc !he top in its class. Play can be stappcd at any time and the l .\atu1W>f~ondisk.cttc. t-<01 
available in''t." CP/ M rormat. 

GUMBALL RALLY ADVENTURE(Nortb Slaronly,48K) Pric:e: SlJ.95 DIJhlk 
Take part in this outlaw race from the cast coast IO the west coast. The goal is to fiod your way to the ranish line while 
main1aining the hiahcst possible speed. You may choose one of five cars available at 1hc garaac. The choice will 1ffcc1 
your speed and range. Remember to take spare pull and don•t 1ct caughl sp«dinal 

SPEECH SYNTHESIS 
OYNACOM!' is now distributing the new and rcvolu1ionary TYPE·'N· TALK TM (TNT} speech synthesizer from Votru.. 
Simply connect TNT 10 your computer's Krial in1crfacc, enter 1u1 from the keyboard and hear the word1 spoken. TNT is 
1hc casic51-tO·program speech symhcs 'u:cron the market. It uses the lca,,t amount or memory and provides the mon fled· 
blcvocabulaty ava.ilabk an)'~•hcrc ! 

Price: 5329.95 (Plcascadd U.00 for shippina and handling) 

TNT Software 
The following DYNACOMP programs arc available for use with TNT: 

STUD POKER (Atari, 24K) 
NOMINOES JIGSAW (Atari, 24K) 
TEACHER'S PET I (Atari and North Star) 
BRIDGE 2.0 (North Star) 
CHOMPELO (Atari. 24K) 

TALK TO ME (T'N'T Alarl only, 24K) Pri.ce:Sl4.95C1S1tt"1st1.95 D11kct" 
This program presents a superb tutorial on speech srnihc:sis using the Atari 800 and TYPE 'NT ALK TM.TALK TO 
ME will illustrate normal "-ord gcncr11ion as well as phoneme generation. The d(l('umauacion ·mcludcsmany helpful 
proaramm.i"ng1ip1. 

Please spcciry 'TNT' versions when ordering. 

ABOUT DYNACOMP 
DYNACOMP is a leading dislribulor of small system software with sales spanning lhe world {currently in 
excess of 40 countries). During1he pas! two years we have greatly enlarged the DYNACOMP product 
line, but have maintained and improved our high level of qua lily and customer support. The achievement 
in quality is apparent from our many repeal cuslomers and !he software reviews in such publications as 
COMPUTRONICS, 80 Software Critique and A.N.A .L.0.G. Our customer supper! is as close as your 
phone. It is always friendly. The staff is highly !rained and always willing to discuss produm or give 
advice. 

Circle 136 on inquiry card. 



BUSINESS and UTILITIES 
SPELLGVARD™ (I " C P /M ooly) Uu Pl'kc: S169, DYNACOMPPl'kr: 5119.llSDllk 

SPELLGUARD is a revolutionary new product which increase~ the value or your cllrrcnt word proc;asina J)'stem (WORD· 
ST AR. MAGIC WAf'\ID, ELECTRIC PENCIL, TEXTED EDITOR II and oihm). Wrincn cotircly in uscmbly l•n1ua1c. 
SPELLGUARoTM rapidly usiJts the u~r in elimin11ing spcllina and 1ypoaraphital crron by comparina each word or the 
tt1t 11ainn a diction11y (c.i.plllldablc) or over 20,000 or !he most common En;lish words, Words appurina in the text but not 
round in the dk1ionary arc "11.aucd" ror euy idcntiricaiion and correction. Most adminisuuivuiarr ramirlar with word pro· 
ccssin1 equipment will be able to use SPELLGUARD™ in only a rcw minutes. 

MAIL LIST l.l (Apple, Atari aod Norlb Star dlakrllr o oly) Prtcr : SJ.4.~ 
This proJram is unmatched in ih 1bili1y to store a muimum number o r 1ddreun on one diskette (minimum o r II 00 per disk· 
cue, more 1han 2200 for "double de1uity" 1ys1em1!). Its many rc1turn include alphabetic and lip code soning. label printin1 
(I, 2, or J up), mer1ing of lilc1and1 unique keyword seeking routine which retrieves entries by& virlu.. lly limillcn sd ec1ion of 
user dclined coclet. Mail List 2.2 will even !ind and dele1e duplJcur: entries. A very va luable program\ 

FORM LETTER SYSTEM rel. l (Atari, North Siar aad App Ir Dlakrlln ooly) PrlCT: SJ4.95 
FORM LETTER SYSTEM (FLSI is the ideal progrem for " citing and edi1ing (Ofm lencn and 1ddreu fau. 11 con11ins 1n 
U JY·IO·use tut editor which produces fu lly justified tell\. Special codes arc used in the address list co obllin pcr1on1li.tcd 
saluta tions. Form lcmn ere produced by 1urom1tic1lly insc rring each 1ddreu into 1 predetermined portion or your letter. FLS 
is completely comp11ible wi th MAIL LIST 2.2. which m1y be used to m1n1ge ind sort your 1ddreu mes. 
FLS and MAIL LIST 2.2 are 1v1il1blc ll5 1 combined packqe for S$9.9S. 

SOR TIT (No rtb S111r o oly) Pr1«: 529.95 ntskette 
SORTIT is a general purpose soning program wriuen in 80t!CI U!embty l1nguqe. This pro&T&m will sori $equential d111 files 
1cncr1ted by NORTH ST AR BASIC. Pn"mary andoptionalSKOndary keys may be: numc1ic or one to rune character ming!. 
SOR TIT is usilyused with mes gencreted by OYNACOMP'J MAIL LISTproar1m and i1v·e1y vcrJatilc in it1c1pabilitinfor 
1llothtt BASIC data file soning. 

PERSONAL FINANCE SYST E M (Ala rl a o d Norlb Star o oly) Prltt: 53~ .95Dhkcne 
PFS is 1 sinale diskctle, menu.oriented system composed of ten di fr erent pro11rann. Be,ides recordina your upens~ and tU 
deduc1ible items, PFS will sort and summari~ uperucs by payee. and display information on e.\penditures by any of 26 user 
derned codes by mon1h or by payee. PFS will even produce monthly bar graphs of your upensf':I by c11egoryl This powerful 
paekqe requi rn only one disk drive, minim1l memory (24K Atari, 32K Norlh Siar} and wilt s1orc up 10 600 record! per disk 
(and over 1000 recordJ per disk by making a kw simple changes 10 chc progr1md. You can rttordchecks pluscuh upenscs JO 

thal you can finally sec where your money goesand eliminate guesswork and cedious hand c1lcul1tions. 

FAMIL Y BUDGE T (Apple o nly) Pr ice: SJU 5 Dh litm 
FAMILY BUDGET iJ 1 very convenient financia l record·kecping progrem. You will be able to keep track of c113h and credit 
u pendi1ures u well u income on 1 da ily b113is. You can record cu deductible ilcmJ and charicable don11io1s. FAMILY 
BUDGET also provides 1 con1inuous rl'Cord of 111 cred ic tr1ns1ct ions. You a.n mike dai ly c15h and charge entries 10 any of 21 
different cxpen!e arcounu u wdl IS 10 5 pay1o ll 1nd1ax 1ccounu. 011111ceuily retric\·cd 11ivingl hc user comple te control 
twer arr OibmioiJ.c co"'fllihlfd (.lll4 1o11 ao1111n.ludl!)i'llbJtc\ . 

lNTELINK(Atarlooly) Pr1n: 549.95 DhkeUe 
This sof1wue packqe con11ins 1 mcnu·driven collection or program! '°' hcili111ing cflicient cwo-way communications 
throuah a full duple.\ modem (required (Of use). In one mode or operllion you may connect to 1 data service (e.a., The 
SOURCE or MicroNct) and quickly load data such ll5 nock quocatiOnJ onto your diskeue (Of later viewing. This greatly re· 
duces '"connect time '" and thus the servi'ec charge. You may also recOfd the complete contenu of 1 communications snsion. 
Additionally, progr1mJ wriuen in BASIC, FORTRAN, c1c. may be built off.line u1ing the Juppon tut editor and later .. up· 
loaded" to another computer, making the A1111i 1 vtry sm1n terminal. Even Atari BASIC programs may be uploaded. 
Funher, 1 command Ille may be built off-line and used later ll5 controlling input fOf 1 time.share system. That is. you can sci 
up your sequence of time·share comm•nds and programs, and the A11ri will rran1mi1 them ll5 needed; b11ch processing. Alt 
this1ddsuptonvingbothconnecttime1ndyour1ime. 

T EXT E DITOR II (CP/M) Prkt': S29.95Dld1c11r/S33.45 Db k 
This is the second release version or OYNACOMP's popular TEXT EDITOR I and contains many new features. With TEXT 
EDITOR 11 you may build tut filn in chunks and assemble them fOf Iller display. Blocks of te.\t may be appended. insencdOf 
deleted. Files may be: s.irved on disk/diskem in right justilied/centered format to be: liter printt'd by either TEXT EDITOR II 
or the CP/M ED hcility. Fulher, ASCII CP/M files (including BASIC and usembly lan11u1ge programs) may be read by the 
editor and processed. In hct, tell filf'll can be built using ED and liter form1ucd u!.ina TEXT EDITOR II. All in all, TEXT 
EDITOR I is an inupensivc, e15y to use, but very flexible ediu"ng 1ys1cm. 

DFILE (Alarl aod Nor th Siar dblr.eUC! o nly) P11cc: S19.95 
This handy program allowJ Nonh Star and Atari disk users 10 m1intlin 11peciali1edda11 bue of a!I files 1ndprogrems in the 
sllck of disks which invuiably accumulates. OFILE is easy to set up and usc. It will ora1nize your disk! to provide efficient 
locatingoftheduircdrileorprogram. 

FINDIT (No rth Siar o oly) Prier: $19.95 
This is a threc-in-0nc program which m1int1ins information 1cccuiblc by keywords o r three types: Personal (ea: lut n1me). 
Commercial (ea: plumbers ) and Reference {cg: m1guinear1iclu. record albums, etc). In addi tion 10 keyword searches. !here 
are bin hday, 1nnivers11y and appointment searches for the personal rccordund appointment snrches forlhe commercial re
cords. Reference records are 1cecued by 1 single keyword or by crou.rcferencing two or three keywords. 

SH O PPING LIST CAl1rl o nly) Prier: 512.95Cuun cl 516.95 01111.r nr 
SHOPPING LIST stores information on items you purchase 11 the supennarkct. Before going shopping. it will remind you or 
all the 1hing1you might need, and then diip!1y (or optionally prin1) your shapping lis1 &nd the 1011lcos1. Addin11.delcting, 
ch1ne(ng1nd s101ingd1ta isve1yc1Jy. RunJ,.ilh !6K. 

TAX OPTIMIZER CNottb Slat o nly) Price: S..S9.95Dilkl'llt' 
The TAX OPTIMIZER iJ an casy-to·U!C, menu orienled software p1cklac ,,.. hlcb provides a convenient meaJU ror 1n1\yting 
various income lll strategies. The progrun is designed to provide a quick and cuy d•ll rnuy. Income w h computed by all 
llll methods(reaular, income l\"eragina. maximum and 1ltcma.1e minimum tu). The user may immediatelyobi.co-e the Ill.\ 
effect of critic1l financial decisions. TAX OPTIMIZER has been 1horou11hly field tested in CPA office1 and comes complete 
with 1hecunent ll.\ 11bles in its d1t1 files. TAX OPTIMIZER is cu deductible! 

EDUCATION 

HODGE PODGE (Appk o oly, 43K App~o rt o r IDl~er BASIC ) Pr l~ : 519.95 Caur ttr / S2J.950bkror 
Let HODGE PODGE be: yourchild•J babysittl' r. Pressing any key on your ApplcwUlresu1tin 1dif(c rcn11nd intriguing "hap· 
pening '" rcl1tcd to the letter or number of the chosen key. The program'J graphics, color and sound arc 1 delight for children 
horn aan I'll to 9. HODGE PODGE is 1 non·in1imid11ing tudil111sdevice which brinas a new dimension to the use of com· 
putersineduc11ion. 

TEAC HER'S P ET I (AnilaMe f or a ll compulr rs) Prkt': 51 J.95C-1Lr/Sl5.95 D11kt11r 
1'his is the first of OYNACOMP's educational p1cka11e1. Primarily intended ror pre.school to grade J, TEACHER'S PET 
provides the young student wirh countin8 prac1ice, letter-word rccoanition and chree levels or m1th skill uerci1es. 

MISCELLANEOUS 

CRYSTALSC A!ar1 o nly) Pike: 5 9.95C'.aaeUt l 51J.950ilkru t" 
A unique algorithm randomly procluces (a$Cin1ting graphics displays 1ceomp411icd with toneJ which vary 11 chc p11terns are 
built. No two p111ems arc the ~me, and the combined effect of the sound and graphics arc mesmcriiing. CRYSTALS ha! been 
usedinloc&lstorestodemonmatethesound1ndcolorfc11uresoftheAt1ri. 

NORTH STAR SOFIWARE EXCHANGE CNSSE) LIBRARY 
OYNACOMP now distribu1cs the 23 volume NS SE library. These diskettes each contain many pro1rams and ofrcr an out · 
standing v1lue fo r the purchu c price. They should be pan of every North Siar use r' s co llection. Call or write DYNA.COMP 
for de11ils rcaarding lhecontenu of the NSSEcollec tion. 

Price: S9.95 eich/ 57.95 each (4o r more) 
The complc1e collection may be purchased for $149.9) 

DYNACOMP CASSETTES 
DYNA.COMP now orrers high quality DYNACOMP brand name C-20 cassctleJ ror computer use. Each~Uc is guaranteed to 
bedcfecl-hec. 

Box or 10 caneues· Sl 5.95 ponpaid 
Box of 20c:;weun: S29.9S postpaid 

AVAILABILITY 

OYNACOMP sortware is supplied with complete documentation com1ining clear upl1n1tions and uampleJ. Unless Olherwise 
specified, all programJ wi111un wi1hin 16K progrem memory space (A T ARI requireJ 24>1:). E.\cepl where noled, proaremsare avail· 
able on AT ARI, PET. TRS·SO (Level Il l and Apple (Applnof1) cu1.et1c and diskeue IS well 11 Nor1h Star single density (double 
dcnsi1y comp1tible)diskcue. Addi1ionally, most progr1ms can be ob1ained on Jtandard (IBM rorm11) 8" CP/M floppy disks for 
sys1ems running under MBA.SIC. SVi'• CP/M diskettes arc 1v1it1blc ror North S11r and Osborne computer syS!ems. 

STATISTICS and ENGINEERING 
DIGIT A L FILTER (An llablr I o r all compulcrs) Prier : 5J9.9S Caswurl54J.95 Dbktttr 

DIGIT AL FILTER is 1 comprehensive d1!1 processing program which pcrmilS the user to design hi! own filter function or 
choose from 1 menu of filter forms. The filter forms arc subsequenlly converted into non·recursivc convolution corfficicnl! 
which permit rapid da11 processing. In the e~p1icit design mode the shape or the rrequcncy111mrer function is specilied by 
directly entering points along the desired lilt er curve. In the menu mode, ideal low pass. high pus and b1ndpa.s1 lil1er1 may be 
appro~imated to varying degrees according to the number of poinu used in the calcul11ion. These lilcers may optionally also be 
smoothed with 1 Hanning function. Jn addition. multi·Slagc Buuerworth liheu may be seleCled. Features or DIGIT AL 
FILTER include ploning of the d1t1 before and af\er lihcrin11. ll5 ... e11 ll5 display of 1hcchoscn lilrcr functions. Also includrd 
arccon\'enil'ntda1111011gc, rctric\·1l1ndcdi1ingprocedures. 

•AT A SM OOTH E R (Nol a vallabl r for Atari) Price: 519.95 Ca.nt ttrt S2J.95 Dhkettt 
This speci1l data smoothing proaram may be used to rapidly dcri• ·e u~eful information from noisy bu1inen and engince1in11 
data which arc equally spaced. The software features choice in degree and range of Iii, u ,..ell 111moothcd line ind second 
dcrivativecalcul1tion.Alsoincludcdis1utom•ticplm1ingof1hcinpu1d1111nd smoothed resuhs. 

FO URIER ANALYZ ER (Avallable for all computers) Pr ie r : 519.95 Cu.v1t1 / S21.95 Dl1kr111 
Use this program 10 c~1minc the frequency sp~c\ra of limi1cd dur11ion 1ign1ls. The program (catureuutom11ic scaling and 
p!oul01 b f thr ill(lu.1 d a1.1 11\id 1t111lu. Pn H., ical 1pplle11;.,,M lno:h1i!t 1~1 ~,.,i.. o t nm.11.llca1N Jlll l lcuu 1 .. wrh r,dd~ 411 l'l"'"" 
ironies, communication1 andbu1inen. 

n ·A (Trans fer F uocUon Analyut) Prln: 519.95 C11.v11r/S23.95 Dltktll r 
This is 1speci1l1ohwarep1ck1gewhich may be used to evaluate 1he transfer func1ions of systems such u hi.fi 1mplifien1nd 
lilms by cumining their response to pulsed inputs. TF A is 1 major modilic11ion of FOURIER ANALYZER and conLains 1111 

engincerina-oriented decibel \·ersuJ los.ftequcncy plot IS ,.·ell 115 da11 editing features. Whereas FOURIER ANALYZER is lk· 

signed for educ11ion1land scientific use, TFA is an engineering tool. A\·a.il1blc for al computers. 

H ARMONIC A NA LYZE R (Avai lable for al l computers ) Pr ln: 524.95Cuacm/ 5U.95 Dltkem 
HARMONIC ANALYZER w15dnigned for 1hespcctrum1n1lysi1of repetiti\·e wu·eforms. Fc1lurcsincludeda1a lilc 11encre· 
1ion,cditin1andnora11efretncv1l11well u dat1andspectrumplo11in11. 0ncpanicularlyuniqucf acilityis1h111heinpu1d11a 
nccdnotbc:equ1Uyspacedorinorder.Thcorigin1lda11is sorted1nd1cubicsplineinterpol11ionis used1ocreatethedatali1e 
requircdbytheFFT1l11ori1hm. 

FOURIER ANALYZER, TFA and HARMONIC ANALYZER may be purchased together for 1 combined price of S,9.9S 
(thrcccaucttn>1nd SS9.9~ (lhreediskelles). 

REGRESSION I (Available f o r all computr n) P1\ce; 519.95 Cas.vnr /523.95 Dl tkrllr 
REGRESSION I is 1 unique and cxccp1ion11ly versatile one.dimensional le~t squares .. polynomial .. curve lining program. 
Fea1urcsincludeveryhiah1ccuracy:1n1utom1ticdcgreedc1ermin1tionoption:1nu1ensi\·c in1crn111ibraryorliainarunc· 
tion1;d1taedi1ing: autom1ticd111 and cur~cplotting: • Jt1tistic1I analysis(cg: s11ndarddevi11ion,correl1tion coerticient. 
etc.) and much more. In addition, new lits may be tried without recnterina the d111. REGRESSION I is certainly the corner· 
stoneprograminanyd11aanalpissoftw1rclibruy. 

REGRESSION II (P ARA.FIT) (Avallable for 1.JI compulcrs) Prl«: 519.95 c ..,.vnr/ 523.95 D11kr11r 
PARA FIT is desiancd 10 handle those cases in which the parameters arc imbcdded {possibly nonlinearly) in the liuin11 func · 
tion. ~user simply inserts the run~tional form. includina the p11ameters (A(I), A(2), t'IC.)&sone or more BASIC uatemenl 
lines. 0111 and results may be manipulated and plomd as ,.;ch REGRESSION I. Use REGRESSION I for polynomial fiuina. 
and PARAFIT ror those complica1ed functions. 

M U L Tl LINEAR REG R ESSION (ML R) (Available for all compu ters) P1icr: 5U.95 CUHOr/521.95 Dl1krur 
MLR is 1 pro(cuion1l iof!ware package for 1nalyling d• I• sets con11ining 1wo or more linearly independent variables. Besides 
performing the b11ic regression c1lcul1tion, thiJ programalso provides euy10 uJe d1t1 entry. storage. retrieval and editing 
functions. In addition, the user may interrogate the solution by supplying value! for the independent \"lli&blcs. The numbt'r of 
variables and daca Jitc is llm§ttd only b}· the avallable memory. 

REGRESSION I, II and MUL TILINEAR REGRhSSION may be: purcha.scd together for UJ.9S (three cauenesl or S6J.9S 
(threediskcues). 

A NO VA (Nol aval lablr f or P E T ICBM) Prl tt:S39.95Cusene/S4J.95 Di.lbttt" 
In the put the A.NOVA (analysis of variance) procedure hu been limited 10 che large mainframe computers. No"'· 
OYNACOMP hu brought the power of this method to smalhy11ems. For tho1e conversant with A.NOVA, the DYNA.COMP 
software p1cklge includes the I.way, 2-way and N.,.·ay procedures. Also provided are the Yates 2K·P factorialdesigm. For 
those unfamiliar ,..ith ANOVA, do not wony. The1ccomp1nying documentation wu ,.·ri11cn in 1 tu1ori11 fashion (by 1 pro· 
feuor in the subject) and seo'CSl1 an ucellent introduction to the subject. Accompanying ANOVA is 1 support program for 
buildingthcd111b1sc. lncludcdarcse\efllconvcnien1 rcaturesincludingdat1editin11.dde1ing1nd1ppcnding. 

BASIC SCIENTIFIC SUBR OU TINES, Vo lumes I aod l (Nol a n.liable for Atari) 
OYNACOMP is the udusivc distributor for the software keyed to the popular tuts BASIC SCIENTIFIC SUBROUTINES, 
Volumu I und 2 by F. Ruckdeschel (sendverthemcnu 11 BYTE m1auine). These subroull"nes h&~e been assembled according 
to chapter. Included with each collec1ion iJ 1 menu program which setecu and demonmates each subroutine. 

Volume I 
Collection .r1: Chapters 2 and 3 • 01t11nd fun ccionplotting; complu var iables and functions. 
Colleccion '2: Chapter 4 - Extended ma1rix and vector operations. 
Collection 13: Chapters Sand 6 - Random number aericretorJ (Poisson, G1us,i111. ctc.J: ser ies 1ppro•ima1ions. 

Pricepcreol\ection: S14.9SC.melte/S l8.9SOiskette 
Allthreecollcc1ions arc 1v1ilablc for S39.9~ (chreecuseues) 1ndS49.93· fthreedi1ke1tcJ). 

\'olumr 2 
Colleccion A'l · Chapter I · Linear. polynomial, mu!tidimension1I. parametric least squares. 
Colleccion 12; Chapter 2 - Series approximation technlques (economil 1tion. in•·cnion. rc\·ersion. shifting, rec.). 
Collcclion A'3: Chapter] · Function1l1pproxim11ionsby iteration and recursion. 
CoJlecrion 14· Chapter 4 · CORDIC approximationJ to trigonometric. hyperbolic. U :puilar11 lriilhnd loaarilhmic 

runc1ions. 
Collection 1S: Chapter S. Table interpolation, ,d ~rr~a.lbii 1nd intear1tion (Newton, LaGrange. Jplinf'll). 
Collection 16: Ch1p1er 6 . Methods for lindina the real roou or functions. 
Collection n: Chapter 7 • Mechods for find.in a the complu roou or functions. 
Collection t8: Chapter 8 • Op1imiution by s1eepes1 descent. 

Pricepercollec1ion: Sl4.9S Casscltc/Slg.95 Diskette 
Allciah1collec1ions11e1vailab1e forS99.9S(eiahtcancuesJandSl29.95 (eiaht diskettes) . 
Bl'CauJe the texu arc I vital pall of the documentation, BASIC SCIENTIFIC SUBROUTIN ES. Volwmt.J I and 2 arc 1v1il•ble 
from DYNA.COMP: 

BASIC SCIENTIFIC SUBROUTINES. Vol I (319 paat"s): S l 9.9~ + He poJll8e 
BASIC SCIENTIFIC SUBROUTINES, Vol 2 (790 paaes): S2J.9S + SI .~O posllge 
Seere\·iews in KILOBAUD and Or. Dobbs. 

ROOTS (Avallablc for all compulrn) Prk r 510.95 Cu.vltr/ 514.95 Oh hu, 
In 1 nu1shcll, ROOTS simuhant"Ously dcteimines 11! the zeroes of 1 polynomial having rea l cod!icicnrs. There is no limit on 
the degree of the polynomial. and because !he procedure h: l1 rra1h·t . the accurecy iJ generally very good. No initial 11uesses arc 
requiredasinput,and thecakulated roo1saresubs1itu1edbackin101hepolynomial1ndtheresidua1sd '1.1playcd. 

ACrtVE CIRC UIT ANALYSIS (AC API (43K Apple o oly) P11tt: Sl5.95 Cauellt"I S29.95 Di.lkrllt 
ACAP is the analog circuit designer's answer to LOGIC SIMULA TOR. With ACAP you may analyze1he rcspomeof 1n IC· 

tivcorp1nivecomponentcircuit(c.1J., &tr1nsistor1111plifier,b1ndpaufitter, etc .).Thccircui1m1ybcprobedatequalstepsin 
fr equency, and the resulting complex (i.e ., real and im1gin11y) voltages It each componcn1 juncture eumincd. By plouin111hc 
tnlgnitudc of theJe voltages, the freQUcncy re1ponse of 1 lillcr or amplifier may be comple1cly determined with respect 10 bo1h 
amplitude and phasc. In addition. ACAP prinu a $lllis1ic1t1nalysis of 1he range of voltage responi.c:s which rewh from 
tolerance v11i11ionJ in the componen11. ACAP is e15y 10 learn and use. Simply deJcribe the circuit in terms of the elements and 
thcirplacement,anduecute. Circuitdcscriptionsm1ybeS&vedon1oca.ssetteordisketteloberet;1\led1t1lltcrtimcf0tc.\ec\I· 
tion or editing. ACAP Jhould be: part of r•·ery circuit desiancr·s progrun libr11y. 

L OGIC SIMULATOR (Apple ooly; 48X R A M ) Prkc: 524.95 Cu.tllcl5:U.95 Dhkctt' 
With LOGIC SIMULATOR you may easily test your complicated digital logic desian with ropect to given se1 of inputs 10 
determine how ,.ell the circuit will operate . The elements whlch may be simulatcdincludemultipleinpu1 AND. OR. :»OR. 
EXOR, EXNOR and NANO gate!. as well as in•ertcrs, J.>;; and 0 llip·Oop1. andone ·shou. The responi.c: of lhe sysiem is 
available every clock cycle. Inputs ma)· be clocked in '"'ith varying clock cycle lcngths/ displaccmcnu and dcla}·s may be intro· 
duccd to probe fOf glitches 1ndr1ccconditions. At the user's option, 11irnint:diagr&mfor 1ny 11i\·en sec ofnodesmaybcploc
ted using lllRES graphics. S&\'C your brndbouding until !he circuit is ch~kcd b) ' LOGIC SIMULA TOR 

ORDERING INFORMATION 
Al l orden 11e processed and shipped within 48 hours. Plcase enclose paymenl wi th order and include che appropriate compu1erin
rorma1ion. If pa~_ing by VISA or Master Card, include 111 numbcu on cud. 

SblppL111111d HudllogC•ar11e1 
Within North Americ1; Add SUO 

lNllH I')' 
All orders (c:iccluding books) arc sent Firs1 Cius. 

Outside North America: Add 1011;"1 (Air Mail) 

Quu1ltyOll('ouo11 
Deduct JO'i• when ordc1ing J or more programs. Dealer diicount schedules arc u ·a il1ble upon request. 

a"CP/M Dltkt 
Add S2.SO to the listed diskette price for each 8" floppy disk (IBM !oft sectored CP/ M format). Programs run under 
Microsoft MBASIC or BASIC-SO. 

5V."CP/MDl1k1 
All software available on 8" CPIM disks is also available on S'/o" diJks, Nonh Stu format 

Ask for DYNACOMP pro1nmJ 11 your local sor1wue dcater. Write for decailcd descriptions of these and other programs rrom 
OYNACOMP. 

VISA 

DYNACOMP, Inc. coept. Bl 
1427 Monroe Avenue 

Rochester, New York 14618 
24 hour order phone: (716)442-8731 recording 
Office phone (9AM-5PM EST): (716)442-8960 

Nr w York St.1e tt'.'!lldnlJ pltaK 1dd 7''• l'liYS salon 11.1.. 

Circle 136 on inquiry card. 



Clocked Interrupts 
for the COSMAC Elf 

Clocked (periodic) interrupts are 
useful in many microprocessor appli
cations. My wish was to operate a 
data-logging system in the back
ground while my COSMAC Elf was 
also executing other tasks. Clocked 
interrupts provide a relatively simple 
software-control method for the 
background task without burdening 
the system with software timing loops 
or flag checks. 

Hardware 
The 1802 microprocessor, around 

which the Elf is built, has a simple 
interrupt capability, which consists of 
a single hardware interrupt-request 
line that, when set, causes the 
pointers to the registers being used as 
stack pointer and program counter to 
be saved in register T, the assignment 

About the Author 
Gary Price is a senior physicist in the Radio 

Physics Laboratory at SRI International, 
Menlo Park, California. His professional 
activities include scientific programming but 
little involvement with microprocessor hard
ware or software. He assembled the small Elf II 
system from kits to gain some understanding of 
the basic workings of microprocessor systems. 
His other hobbies include amateur radio 
(W6IRA) operation and letterpress printing. 
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733 Blue Sage Drive 

Sunnyvale, CA 94086 

of register 2 as stack pointer, the 
assignment of register 1 as program 
counter, and further interrupt re
quests to be ignored by the 1802 until 
the interrupt-request line is reenabled 
by the execution of the RET (Return) 
instruction. 

The 1802 provides instruction for 
transferring T register contents to the 
stack; return from the interrupt-

Interlacing interrupt 
tasks can minimize 

interference. 

service routine is accomplished by re
storing the saved pointer values from 
the stack on execution of the RET 
instruction. The interrupt-request line 
can also be enabled and disabled 
under software control independently 
of the interrupt-service routine. 

If the interrupt clock were to be the 
only source of interrupts in the 
system, the clock design would pre
sent few challenges. But, as do many 
1802-based systems, my Elf includes 
an 1861 video-output processor. This 
device uses 1802 interrupt, direct 
memory access (OMA), and flag lines 
to produce low-resolution graphics 

with partial software control of the 
output format. To use this capability 
concurrently with the clocked inter
rupts, some means for recognizing the 
source of an interrupt request must be 
provided. 

An interrupt-priority structure is 
common to management of multiple
interrupt sources. Such a structure is, 
however, not necessarily the best 
choice when two interrupt sources are 
involved. If synchronizing the inter
rupt requests does not othenvise han
dicap performance, interlacing inter
rupt tasks will minimize their in
terference with each other; such is the 
case here, and the interrupt clock was 
therefore designed to synchronize 
with the 1861. 

Additional hardware may not be 
needed in some instances. The inter
rupt clock could be fashioned in soft
ware by maintenance of a counter 
within the 1861 interrupt-service 
routine-a feasible alternative if the 
1861 were never disabled and if its 
OMA-out requests could be accom
modated even when no graphics out
put is intended. These constraints are 
sometimes awkward. 

The clock circuit is diagrammed in 
figure 1 for the bus used in the 



Now NRI takes you inside the 
new TRS-80 Model Ill microcomputer 

to train you at home as the 
new breed a omputer specialist! 

NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 

service state-of-the-art 
microcomputers ... 

It's no longer enough to be 
just a programmer or a technician. 
With microcomputers moving 
into the fabric of our lives (over 
250,000 of the TRS-SQTM alone have 
been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program
mer gains practical knowledge of hard
ware, enabling him to design simpler, 

Training includes new TRS-80 Model III micro
computer, 6-function LCD Beckman multimeter, 
and the NRI Discovery Lah with hundreds of 
tests and experiments. 

(THS-80 is a trademark of the Radio Shack division of Ta ndy Corp _) 

more effective programs. And, with ad
vanced programming skills, the techni
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 train

ing, with practical experiments and 
demonstrations as the very foundation 
of your knowledge. You don't just pro
gram your computer, you go inside 
it ... watch how circuits interact. .. inter
face with other systems ... gain a real 
insight into its nature. 

- You also work with an advanced 
liquid crystal display hand-held multi
meter and the NRI Discovery Lab, per
forming over 60 separate experiments. 
You learn troubleshooting procedures 

and gain greater understanding of the 
information. Both microcomputer 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 NRl's free, 100-page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Complete Communications with 
CB, TV/Audio and Video, Digital Elec
tronics, 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: 

N RI NRI Schools 
McGraw-Hill Continuing 

• J r~ ~ Education Center 
C':J • f'Z 3939 Wisconsin Avenue • • n I• Washington, D.C. 20016. 

We'll train you for the good jobs! 
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Figure 1: Schematic diagram of the clock hardware and its connection to the Elf II bus. The clocked ·interrupts are developed from 
system-timing signals to alternate with interrupts from the video display; neither will interrupt the other while it is being serviced by 
the processor. A set of DIP switches allows the user to select a division factor so that interrupts can occur at regu_lar intervals from 
about two per second to one per minute. 

Netronics Elf II; other Elf versions dif
fer . in their bus structures. Clock
interrupt requests are synchronized 
with those from the 1861 by driving 
the clock counter from the 1861 Dis
play Status line, which remains active 
even when the 1861 is disabled. The 
line goes low twice during each 1861 
video frame, or at about 122 Hz 
when the Elf is operated with a con
ventional 3.58-MHz crystal. The rate 
is divided by IC4, a 4020 CMOS 14-
stage binary counter; the last eight 
stages provide interrupt-output rates 
ranging from about two requests per 
second to about one per minute. 

The counter-output lines are fed 
through a set of switches to IC5, an 
eight-input programmable gate. The 
interrupt rate is determined by which 
switch is closed. You may use a con
trol bit (D6) to disable the clock when 
desired; a second control bit (D5) 
resets the clock counter. With this 
arrangement, the clock-interrupt re
quest remains present for up to one 
full clock interval when not im
mediately answered. 
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The interrupt source may be 
recognized by a Display Status signal 
test within the interrupt-service 
routine. In the Elf II, this 1861 output 
is fed to 1802 flag line 1, so it is readi
ly accessible in software. Display 
Status is set low twice during each 
1861 display frame: once during the · 
last four horizontal video scans of the 
vertical-retrace time and again in the 
final four scans of the display frame. 
The 1861 interrupt-request signal is 
present only during the last half of the 
first of the two periods (when Display 
Status is low). Advancing the clock 
counter on the trailing (low-to-high) 
edge of the Display Status signal 
initiates the clock-interrupt requests 
while Display Status is high; those 
from the 1861 occur while Display 
Status is low. Thus a prompt test of 
flag line 1 within the interrupt-service 
routine can be used to distinguish 
between the two interrupt sources. 

The clock-interrupt requests might 
occur at the end of the Display 
Status-low period just preceding the 
1861 video-display time, rather than 

Number Type +5V GND 

IC1 CD4081 14 7 
IC2 CD4042 16 8 
IC3 CD4049 16 8 
IC4 CD4020 16 8 
IC5 CD4048 16 8 

when Display Status goes high at the 
end of this time. If this happens, the 
clock-interrupt service activity and 
the 1861 display generation are over
laid rather than interlaced. This prob
lem does not arise, however, if the 
1802 interrupt line remains disabled 
from the beginning of the display 
generation until after termination of 
the second low period. 

In this case response to the first 
mistimed clock-interrupt request is 
delayed until after passage of the pro
per Display Status-low signal. The 
consequent delay of the clock reset 
(initiated within the interrupt-service 
routine) insures correct timing for 
subsequent clock-interrupt requests. 
The interrupt-reenable delay needed 
for this adjustment is usually inher-



QumaiData Tral( 
Floppy Disk Drives 
The Data Trak" 5 double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im
proved disk life, data reliability, and drive serviceability using 51/o"media. 

Qume's independent head load yields wear characteristics far superior to 
competitive drives. This superior wear performance produces savings on both 
diskette usage and drive maintenance. · 

Improved data reliability, resulting from superior amplitude and bit shaft 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 

Design Features 
Expanded storage capacity • Two-sided, double-density 

Proven head carriage assembly • Ceramic head with tunnel erase• Dual-head 
flex mounting arrangement • ~uperior head load dynamics 

Precise lead screw actuator • Fast access time - 12 ms track-to-track • Low 
friction and minimum wear• Low power dissipation 

Additional features• Industry standard 5114' media format• ISO standard write 
protect • Door lock out for media protection • Requires DC voltage only • 
Daisy Chain up to 4 drives • Heads load on command independent of loading 
media 

Product Specifications 
Performance Specifications • Capacity: Unformatted: 437.5K or SOOK bytes; Qume 
Formatted: 286.?K or 327.?K bytes • Recording Density: 5456 BPI •Track Den-

The Data Trak" 8 double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im
proved disk life, data reliability, and drive serviceability. 

Qume's innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak 8 is setting industry standards for tap test performance. This superior 
wear performance produces savings on both diskette usage and drive 
maintenance. 

Improved data reliability, resulting from superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 

Design Features 
Expanded storage capacity • Two-sided, double-density 

Fully IBM compatible• IBM 3740 and System 32 drives• IBM 3600 and 4964 
drives• IBM System 34 drives 

Proven head carriage assembly• Ceramic head with tunnel erase• Dual-head 
flex mounting arrangement • Superior head load dynamics 

Fast. precise steel belt drive • Fast access time - 3 ms track-to-track • Low 
friction and minimum wear• Low power dissipation 

Additional features • ISO standard wrjte protect • Programmable door lock • 
Negative DC voltage not required • Daisy Chain up to 4 drives • Side-by-side 
mounting in standard 19" RETMA rack• Compatible with Shugart 
SA850/SA851 

;1s1111 
computer 
products, inc. 

Circle 39 on inquiry card. 

1198 E. Willow, Signal Hill. CA 90806 

Call Toll Free (800) 421-7701 

Distribute: llSllll 
computer 
products, inc. 

sity: 48 TPI • Cylinders: 35 or 40 • Tracks: 70 or 80 • Recording 
Method: FM or MFM • Rotational Speed: 300 RPM• Transfer Rate: 
250K bits/second • Latency (avg.): 100 ms • Access Time: Track-to
track 12 ms; Settling 15 ms • Head Load Time: 50 ms 

Product Specifications 
PerformanceSpecifications • Capacity: Unformatted: 1.6 Mbytes/disk; 
IBM Format: 1.2 Mbytes/ disk • Recording Density: 6816 BPI• Track 
Density: 48 TPI • Cylinders: 77 • Tracks: 154 • Recording Method: 
MFM • Rotational Speed: 360 RPM •Transfer Rate: 500Kbits/sec
ond • Latency (avg .): 83 ms • Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms • Head Load Time: 35 ms• Disk: 
Diskette 2D or equivalent 

AUTHORIZED DISTRIBUTOR FOR OUME 
CALL FOR PRICE AND DELIVERY 

(213) 595-6431 or (714) 891-2663 In California 
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Listing 1: A clock-test program illustrates interrupt-service techniques. 

Instr- PHI,4 
Label uction Argument Comments LDI COUNT.a 
~ X=a , P=a Disable 18a2 PL0,4 

interrup t r es ponse LDN,4 Increment count 
LDI PAGE AD I ONE 
PH I, 1 STR,4 
PH I, 2 STR,2 Display count 
PHI, 3 OUT,4 
PH I ,4 DEC,2 
LDI INT.a LDI CLKSET Reset clock timer 
PLO, 1 STR,2 
LDI STACK.a OUT,5 
PL0,2 BR RETINT Loop to return 
LDI MAIN. a MAIN BN4 MAIN Wait for interrupt 
PL0,3 or clock disable 
LDI COUNT. a OUT,5 CLKDIS Disable clock 
PL0,4 HOLD B4 HOLD hold disable 
LDI ZERO Init i alize clock OUT,5 CLKENB Reenable clock 

counter BR MAIN 
STR,4 
OUT,4 ZERO Display initial 

count 
OUT, 5 CLKSET Start c l ock, with STACK 

reset 
RET X=3, !'=3 Jump to ma in , wi t h Register usage : 

in terrupt enable R1 Interrupt program counter 
COUNT R2 I nterrupt stack pointer 
RETINT LDXA [nterrupt- service R3 Main program counter 

return, r estore R4 Storage pointer 
registers 

PHI, 4 Constants: 
LDXA CLKENB 40* 
PL0, 4 CLKDIS aa 
LD XA CLKSET 6a• 
SHL ONE a1 
LDXA PAGE aa 
RET ZERO aa 

INT DEC,2 Entry, save register 
contents on stack Hex dump: 

SAV T (ol d X,P) 
DEC,2 
STXD D 
RSHR 
STXD DF 
GL0,4 
STXD R4 .0 
GHI, 4 
STXD R4 . 1 
LDI PAGE Set up pointer 

t o COUNT 

ently present in 1861 interrupt-service 
routines, so an additional software 
burden is seldom imposed by this re
quirement. 

A stand-alone clock could be use
fully improved if interrupt-rate selec
tion was placed under software con
trol. Replacement of the manual 
switches with logic gates achieves 
this. With two control bits perform
ing the interrupt-disable and counter
reset functions, the remaining six can 
directly access six of the 4020 
counter-output lines, or four can help 
a 4514 4-to-16 line decoder access all 
14 counter-output lines. In the last in
stance, selecting one of the two un
used decoder-output lines effectively 
disables the clock and no separate dis-
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Location Contents 
aaaa 71 aa F8 00 B1 B2 B3 B4 F8 26 A1 F8 FF A2 F8 ll3 

1a A3 F8 1D A4 F8 aa 54 64 aa 65 6a•7a 33 aa 72 B4 
2a 72 .A4 72 FE 72 7a 22 78 22 73 76 73 84 73 94 73 
3a F8 aa B4 F8 1 D A4 a4 FC a1 54 52 64 22 F8 6a1 52 
4a 65 3a 1E 3F 43 65 aa 37 47 65 4a•3a 43 

Notes: 
•Hardware dependent, see text. 

able bit is necessary. The decoder 
contains internal latches, so the 4042 
latch (IC2) shown in figure 1 can also 
be eliminated. 

Software 
The interrupt clock's operation 

with your assembly-language pro
grams presents few difficulties. 
Register 1 must be reserved as the 
program counter in the interrupt
service routine, and register 2's use as 
the stack pointer in this routine must 
also be anticipated. To assure that 
these registers are initialized before 
they are called upon by the interrupt
service routine, interrupts must be in
hibited upon the 1802's initial entry 
into the run mode, following reset. 

Because no provision is made for 
clock-hardware-interrupt requests to 
be disabled by 1802 reset, . interrupt 
inhibition must be performed in soft
ware. The 1802 interrupt response is 
automatically disabled for one in
struction following reset, providing 
sufficient time for this action to be ac
complished by execution of a DIS 
(disable) instruction as the program's 
first instruction at location 0000. 

Execution of the DIS instruction 
also reassigns the stack-pointer and 
program-counter registers, through 
replacement from the stack of the .. 
contents of registers X and P. When
ever the same register is being used as 
both program counter and stack 

Text continued on page 312 
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Listing 2: Coordination of clock and video display is tested by displaying clocked count on screen. 

Instr- SEX,2 
Label uction Argument Comments DEC,O 

DIS X=O, P:O Disable 1802 PLO,O 
interrupt response (DMA) 

GHI,0 Initialize registers SEX,2 
PHI, 1 DEC,O 
PHI,2 PLO,O 
LSKP Reserve display (OMA) 
IDL space SEX,2 
IDL DEC,O 
PHI,3 PLO,O 
PHI,B (DMA) 
PHI,C BN1 REFR 
PHI,D BR RTN 
PL0,7 Initialize clock HOLD B4 HOLD Hold 1861 disable 

counter TVON IN, 1 Enable 1861 
LSKP LDI ZERO Start, translation 
IDL PL0,8 of clock count to 
IDL PL0,9 decimal, reset 
LDI INT.O digit counters 
PLO, 1 LDI DGTSU.O Initialize digit 
LDI STACK.a PLO,D pointer 
LSKP GL0,7 Get count 
IDL LH SMI HUND Extract hundreds 
IDL BM TENS digit 
PL0,2 INC,8 
LDI MAIN.O BR LH 
PL0,3 TENS ADI HUND 
RET X=2,P=3 Jump to main, with LT SMI TEN Extract tens digit 

interrupt enable & BM UNITS 
R2 assigned as INC,9 
stack pointer BR LT 

IDL UNITS ADI TEN 
IDL STR,D Store digits 

MAIN LDI RESET Activate clock DEC,D 
STR,2 GL0,9 
OUT,5 STR,D 
DEC,2 DEC,D 
LSKP GL0,8 
IDL STR,D 
IDL BNZ DISPLY Test for nil 

LMAIN BN4 TVON Top of MAIN loop ADI TEN hundreds digit 
OUT, 1 Disable 1861 video STR,D Blank if nil 
DEC,2 INC,D Test for nil tens 
BR HOLD LDN,D digit 
IDL BNZ DISPLY 
IDL ADI TEN Blank if nil 

RTNC LDI RESET Interrupt-service STR,D 
routine DISPLY LDI DGTSH.O Format decimal count 

STR,2 Reset clock PLO,D for video display 
OUT,5 LDI DSTRT Initialize display 
BR SKIP PLO,B pointer 
IDL LDI MSKC1 Column mask to stack 
IDL STR,2 

SKIP DEC,2 LDSP LDN,2 Digit loop 
INC, 7 Increment clock SHR 

count STR,2 
GL0,7 GLO,D 
STR,2 SHR 
OUT,4 BNF ADV Test for display 

RTN LDXA Restore registers byte hi/lo nibble 
RET LDI MSKC2 Reset column mask 

INT NOP Entry to interrupt STR,2 
service routine INC,B Increment display 

DEC,2 Save register pointer 
SAV contents on stack ADV LDA,D Load character-table 
DEC,2 SHL pointer 
STXD ADI CHARO.O Add base address 
SEX,2 Timing PLO,C 
BN1 RTNC Test for clock LDA,C Load character bits 

interrupt PHI,A to working storage 
INC,2 LDI BITCNT Initialize bit 
GHI,1 Set up DMA pointer PLO,A counter 
PHI,O for video output LDI COLCNT Initialize column 
LDI DISP.O PL0,8 counter 
PLO,O LCOL DEC,8 Column loop 

REFR GLO,O Display refresh loop decrement count 
SEX,2 Timing GLO,B Reset display 
(DMA) Listing 2 continued on page 312 
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Micr~computer Workstations 

/rom.$7,995.00 -

....... ~· 

t - _J 

Cl-l 103LK - LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis . . . . $2,450.00 

PDP l 103SE - LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 8 slot 
rack mountable chassis .... $2,695.00 

Cl-11/23 AC - LSI 11/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis .. . . $4,995.00 

Cl9448-96 - 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 
and 16 mega bytes removable ......... . 

$10,500.00 

Cl-MWS03-SB - LSI 11/2 computer workstation. 
LSI 11/2 CPU, 64KB Memory, power supply, KEV 11, 
in 16 slot rack mountable chassis. 2 port serial 1/0. 
CRT terminal. 1 mega byte floppy disk system. Desk
top workstation . . . . . . . . . . . . . . . . . . . . $7, 995.00 

Cl-MWS23-MB - LSI 11/23 computer work
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial I/0. Desktop workstation ... .. $11,995.00 

·~ -.. 

'. - .... -
·-""'"""'"~ 
0 II 

-. . 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 
31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254 •TWX 910-494-1253 

LSI II is a trademark of Digital Equipment Corp. 
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Listing 2 continued: 

SMI DIGDEC 
PLO,B 
LDI ROWCNT 
PL0,9 

L'R OW DEC,9 

DEC,A 
GLO,B 
ADI ROW ADV 
PLO,B 
GHI,A 
SHL 
PHI,A 
LDN,B 
OR 
BDF PLOP 
XOR 

PLOP STR,B 
GLO,A 
BNZ ENDROW 
LDN,C 
PHI,A 
LDI BITCNT 
PLO,A 

END ROW GL0,9 
BNZ LROW 
LDN,2 
SHR 
STR,2 
GLO,B 
BNZ LCOL 
GLO,D 
SMI CHARO.a 
BNZ LDSP 
BR LMAIN 

STACK 
DGTSH 

DGTSU 
CHARO 74 

SC 
4F 
C2 
9D 
S2 
BD 
S4 
70 
BE 
ED 
64 
7S 
64 

Text continued from page 308: 

pointer 

Initialize row 
counter 

Row loop, decrement 
count 

Decrement bit count 
Advance display 

pointer 

Extr act character 
bits, to DF 

Load display byte 
Process bit, set 

Test & 
reset if reset 
Replace byte 

Check bit count 

Update character 
byte 

Check row count 
Loop if not done 

Shift column mask 

Check column count 
Loop if not done 

Check digits count 

Loop if not done 
End main loop 
Stack space 

Digits storage 

Character table 

Register us age: 

9D 
30 
SS 
S4 
4S 
SC 
00 
00 

RO DMA pointer 
R1 Interrupt program counter 
R2 Stack pointer 
R3 M~in program counter 
R7.0 Clock count 
RB.a Hundreds digit, column counter 
R9.0 Tens digit, row counter 
RA.O Bit counter 
RA.1 Character byte, working storage 
RB Display pointer 
RC Character-table pointer 
RD Digit pointer/counter 

Constants: 
BITCNT OB 
COLCNT 03 
DIGDEC 2B 
DSTRT 26 
HUND 64 

. M,SKC1 10 
MSKC2 BO 
RESET 60 
ROWADV OB 
ROWCNT OS 
TEN OA 
ZERO 00 

Hex dump: 
Location Contents 

0000 -=1=1 ""o'-::0=790=---:::B-1-:B:-2--c"'"B-o=-0-00.,.--B-3-B--B--B-C-B-0-A-7 -c-=B,........00_0_0 
10 FB 3F Al FB DF CB 00 00 A2 FB 20 A3 70 23 00 00 
20 FB 60 S2 6S 22 CB 00 00 3F SE 61 22 30 SC 00 00 
30 FB 60 S2 6S 30 3B 00 00 22 17 B7 S2 64 72 70 C4 
40 22 7B 22 73 E2 3C 30 12 91 BO FB 00 AO BO E2 E2 
SO 20 AO E2 20 AO E2 20 AO 3C 4D 30 30 37 SC 69 FB 
60 00 AB A 9 FB E2 AD B7 FF 64 3B 6E 1 B 30 67 FC 64 
70 FF OA 3B 77 19 30 70 FC OA SD 2D B9 SD 2D BB SD 
Bo 3A Be FC QA SD 1D OD 3A Be FC OA SD FB EO AD FB 
90 26 AB FB 1 0 S2 02 F6 S2 BD F6 3B AO FB BO S2 1 B 
AO 4 D FE F C E3 AC 4 C BA F B 0 B A A FB 0 3 AB 2 B BB FF 
BO 2B AB FB OS A9 29 2A BB FC OB AB 9A FE BA OB F1 
CO 33 C3 F3 SB BA 3A CC QC BA FB OB AA B9 3A BS 02 
DO F6 S2 BB 3A AD BD FF E3 3A 9S 30 2B 00 00 00 00 
EO 00 00 00 74 SC 4F C2 9D S2 BD S4 70 BE ED 64 7S 
FO 64 9D 30 SS S4 4S SC 00 00 

pointer (as on entry into the run 
mode following reset), any instruc
tion that references the stack actually 
accesses the byte immediately follow
ing the instruction in memory. Thus 
the initial DIS must precede an im
mediate data byte of value 00 to 
preserve register 0 as program 
counter and stack pointer until other 
registers are set up to perform these 
functions. 

departure from the routine as at the 
time of the interrupt. Thus the con
tents of any register used by the 
interrupt-service routine and the ex
ternal program should be 
saved-normally by storage on the 
stack-before the register is used 
within the routine. After the interrupt 
task is completed, contents are 
restored to their registers before 
returning to the interrupted program. 

To illustrate the preceding points, 
listing 1 provides a program to verify 
the clock's basic operation. The 
interrupt-service routine is somewhat 
more complex than necessary to dem
onstrate the treatment of registers. 

The contents of registers used by the 
routine-0, OF (in case of overflow 
on execution of the ADI at 0037), and 
4-are all saved and restored, in addi
tion to X and P. Also note the 
routine's loop structure, which causes 
register 1 to point to the routine entry 
upon exit from it. 

The interrupt-service routine 
operation in listing 1 counts the inter
rupts serviced and shows this count 
on the Elf II's display, accessed in the 
Elf II via output port 4. Clock opera
tion is inhibited by pressing the Elf I 
(input) key, which is connected to 
1802 flag line 4 in the Elf II. The 

Several considerations must be 
kept in mind in the development of 
the interrupt-service routine. Basical
ly, the contents of all registers outside 
the routine should be the same on 

312 January 1982 ©BYTE Publications Inc 
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This is a picture 
of all the printers in the world 

that outsell the MX-80. 

E n. 
The one thing you can't beat in the marketplace is value. 
And there simply isn't a better combination of reliabil
ity, print quality, features and price in an 80-column 
printer than the Epson MX-80. Anywhere on earth. 

But while we're pleased to make the best-selling 80-
column printer in the world, we're hardly surprised. 
Because we decided a long time ago that the way to suc
ceed in this business is to build a good product, sell it at 
a fair price, and stand behind it. 

So we built our MX-80 with features like a choice of 
24 different type faces, graphics that rival plotters, logi
cal seeking, bidirectional printing and the world's first 
disposable print head. We priced it at under $650. And 
if it breaks, we'll be here to fix it. 

That seems like a straightforward enough policy. But 
when we first introduced the MX-80, the competition 

laughed. Now they're cutting prices, introducing 
"new" models, and running splashy color ads, all in an 
effort to catch up. And they're not laughing. 

But you don't have to take our word for it. You've got a 
choice: you can buy the printer that's been embraced by 

several hundred thousand 
comput.er fanatics all 
over the world. Or you 
can buy something else. 
And take yo).lr chances. 

EPSON 
EPSON AMERICA, INC. 

3415 Kashiwa Street, Torrance, CA 90505 • (213) 539-9140 
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Listing 3: Tiny BASIC machine-language modifications to add clocked interrupts when using serial video terminal for 110. 

Loca- Instr- A3 CONT.B SEX,2 Timing 
ti on Label uction .Ar,&!!!!!eilt Comments A4 SEX,2 
0000 DIS X=O,P=O Disable 1B02 A5 LBR STARTRD Begin input 

interrupt response processing 
02 LBR BASIC Branch to BASIC AB ENDCHIN SEX,3 Enable clock at end 

start A9 RET X=2,P:3 of input 
05 SEX,B Monitor entry, with AB LBR FULL TIME Finish up 
06 DIS X=O,P=O 1B02 interrupt AE CHA ROUT SEX,3 Disable clock for 

disable AF DIS X=2,P=3 character output 
B1 LBR STARTWR Begin output 

OOOF SEP,B Complete monitor processing 
link B4 ENDCHOU SEX,3 Enable clock at end 

B5 RET X=2,P=3 of output 
0020 PRGSTRT Address of BASIC B7 GLO,C 

program start BB LBR• FIN WR Finish up 
BB INTINIT PL0,7 Interrupt 

OOB6 RESET Clock reset code initialization 
B7 COUNTH Clock count storage BC LOI INT.1 Set up R1 as inter-
BB COUNTL BE PHI,1 rupt program 
B9 CONTINIT B3 SKIP Ini tializa ti on BF LOI INT.O counter 
BB BN4* CONTI NIT Wait for serial C1 PLO, 1 

input C2 SEX,3 For OUT byte 
BD DIS X=2,P=3 Disable clock C3 BNF CONT.C Test cold/warm start 

C5 OUT,5 ENABLE Warm, enable clock 
01 06 LCHARIN LBR CHARIN Entry address C7 LBR CONTWARM & continue 

09 LBR CHA ROUT Entry address CA CONT.C RET X::D,P=7 Cold, enable 1B02 
cc COUNTH.O & reset clock 

0 11 3 STKRES ML stack reserve CD GHI,D Zero count 
CE STXD 

011 c PRGSTRT Address of BASIC CF STXD 
program start DO OUT,5 Reset 

01 SEX,3 
01B2 CLKENB IL jump table entry 02 LBR CONT IN IT Back to mainstream 

for clock enable 05 RTN SEX,2 Interrupt routine 
06 LDXA Restore registers 

01A2 CLKDIS IL jump table entry 07 SHL 
for clock disable DB LDXA 

09 RET & return 
0202 IN TIN IT Branch to finish DA INT DEC,2 Entry 

interrupt setup DB SAV Save registers 
DC DEC,2 

OA7F ENDCHIN Branch to enable DD STXD 
clock on exit from DE SHRC 
input routine DF STR,2 

EO LOI COUNTL. 1 Set up RO as 
OAA4 ENDCHOU Branch to enable E2 PHI,O pointer to clock 

clock on exit from E3 LOI COUNTL.O count 
output routine E5 PLO,O 

E6 SEX,O 
OB13 LCHARIN To funnel serial E7 LOI ONE Increment count 

input through E9 ADD 
clock disable EA STXD 

EB LOI ZERO 
OBB7 CLKENB SEX,3 Clock enable routine ED ADC 

BB RET X::D,P:5 by 1 Bo2 enable EE STXD 
BA CLKDIS SEX,3 Clock disable EF OUT,5 Reset clock 

routine counter 
BB DIS X=D,P=5 by 1 B02 disable FO BR RTN 
Bo CHARIN GHI,E Terminal input 

routine Addresses and constants: 
BE BNZ CONT.A BASIC 0100 
90 SEP,5 Return if cannot CONTWARM 021 A 

handle ENABLE 40 
91 CONT.A SEX,3 Prepare to disable FIN WR DADE 

clock FULL TIME OOF6 
92 WAIT BN4• WAIT Wait for input HALFTIME OOF9 
94 DIS X=2,P=3 Disable clock ONE 01 
96 SHR Adjust timing delay PRGSTRT OBF2 
97 SMI ONE for extra instr- RESET 60 

uctions SKIP E1 
99 SEP,4 HALFTIME STARTRD OA65 
9C B4• CONT.B STARTWR OAB3 
9E SEX,3 False alarm, STKRES 1C 
9F RET X=2,P=3 enable clock ZERO 00 
A1 BR CHARIN 

Listing 3 continued on page 316 
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Double your 
disk storage capacity. • • 

-

simply by switching 
to Omni's new 

reversible disk. 
If you have an Apple, TRS-80, Zenith, North Star or 
any other single-sided 51/•" disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 
Each disk comes with some impressive specifica
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 

$26.00-Five pack 
(Equivalent to 10 single-sided disks) 

$50.00-Ten pack 
(Equivalent to 20 single-sided disks) 

Free 
Protective plastic 
storage case with each 
10 pack ordered by 
3/1/81 

Order toll-free (800) 343-7620. 
In Mass. (617) 799-0197. 

Circle 281 on inquiry card. 

Call Omni toll-free today. Get premium disks. Twice 
the capacity. A full money-back guarantee. 
Unbeatable price. And if you order a ten pack now, 
a free SS.00 storage case as well. 

1'1NI 
Omni Resources Corporation 
4 Oak Pond Avenue. Millbury. MA 01527 
(800) 343-7620 In Mass. (617) 799-0197 

Dealer inquiries invited. 
Software Houses: We also offer duplicating and 
formatting services. 

Send the following Flip/Floppy disks. 
I understand they have a full 90 day money-back 
guarantee if I'm not completely satisfied. 
System & model # 

_Five packs@ $26 .00 $. ____ _ 

_ Ten packs@S50.0o· s ____ _ 
• includes plastic case 

Shipping and handling s l.50 
5% sales tax (Mass. only) $ ____ _ 

Total $ ____ _ 

_ Check (to Omni Rescurces) _C.O.D. 

_Master Card _ Visa 
Cord# ____________ Exp ___ _ 

Name 

Address 



Listing 3 continued: 
Hex list: · 

Location :,:C~on~t::.!:e:!.!n.!:.ts;:t._~=--=-=---=------------;::;;;-
0000 7 00 CO 01 00 E8 71 00 • • D8 

0020 OB F2 

OOB6 60 00 00 36 El 3F•B9 71 23 

0106 CO OB 8D CO OB AE • 

0113 1C OB F2 

0182 OB 87 

01A2 OB 8A 

0202 OB BB 

OA7F • OB 
Bo AB 

OAA3 CO OB B4 

OB13 01 06 

OBB7 • • • E3 70 D5 E3 71 D5 9E 3A 91 

Notes: 

90 D5 E3 3F•92 71 2 3 F 6 FF 01 D4 00 F 9 37• A3 E3 70 
AO 23 30 8D E2 E2 CO OA 65 E3 70 23 CO 00 F6 E3 71 
BO 23 co OA B3 E3 70 23 BC co•oA DE A7 F8 OB B1 FB 
CO DA A1 E3 3B CA 65 40 CO 02 1A 70 D7 B7 9D 73 73 
DO 65 E3 CO 00 B9 E2 72 FE 72 70 22 7B 22 73 76 52 
EO FB 00 BO FB BB AO EO FB 01 F4 73 FB 00 74 73 65 
FO 30 D5 

*For unmodified Netronics Tiny BASIC, change B4 (37) 
to BN4 (3F), BN4 (3F) to B4 (37), and the LBR (CO) 
at OBBB to SEP,5 (D5). 

Need a 
Real-Time Multi-Tashing 
Executive for 8080 and Z80? 

AMI~ 
·Faultless operation proven in world wide use 
·Truly hardware independent 
·Optimized for fast interrupt response 
·Minimal memory requirements 
•RO Mable for control applications 
·Terminal Handler is CP/M BDOS compatible 
·Console Driver supports Intel iSBC boards 
• SYSGEN speeds user system configuring 
·Program in PL/M, Fortran, Pascal or Assembler 
·Source code included (Intel or Zilog mnemonics) 
·Unlimited use licence agreement 
·Complete documentation (available separately) 
·Low cost 

De.:iler enq uiries invited 

:jl~ KADAK Products Ltd. =tF 206-1847 West Bro.:idway Avenue 
Vancouver, B.C., C.:inad.:i V6J IVS 
·ielephone (604) 734-2796 

Cl' /1vl is ,1 tradern.irk of Digi1al Rese,1rch Cor11.; l<MX/KO, iS llC ,ue tr,1de111.irks of 1111 e l Ct1r11. 
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Text continued from page 312: 

clock-control byte is sent in this and 
other program listings to parallel port 
5, with bits 6 and 7 (i.e., 05 and 06) 
used for clock reset and enable, 
respectively (see figure 1). These 
assignments should match the hard
ware implementation of the clock 
with which the program is run. 

Listing 2 illustrates modification of 
a standard 1861 display routine to 
sort 1861 and clock interrupts. The 
clock portion of the interrupt-service 
routine again counts clock interrupts, 
and the count is sent to the Elf II's 
display and the 1861 video-display 
device. The video-displayed count is 
translated from hexadecimal to 
decimal before being formatted for 
storage in the display memory area. 
The I key disables the 1861 in this 
program, permitting independent 
clock operation to be checked. 

The interrupt-service routine's par
ticular placement within the overall 
program (see listing 2) is not critical; 
the arrangement shown is simply the 
first that gave a reasonably efficient 
procedure for allocating memory 
space to the display area. Allocation 
is normally straightforward, but the 
decision to confine the program (in
cluding display) entirely to a single 
page of memory makes it less so. 

The possible disruption of 1861 
timing, however, requires serious 
attention. A strict relationship must 
be preserved between the onset of 
1861 interrupt and OMA requests and 
the 1802 instruction fetch/ execute 
cycle, in order to maintain a jitter
free video display. To preserve this 
timing relationship, no three-cycle 
(fetch/ execute/ execute) instructions 
are included within the interrupted 
program; the one-cycle 1802 interrupt 
response is compensated by including 
an odd number of such instructions 
within the interrupt-service routine, 
preceding the first low SYNC pulse 
output by the 1861 subsequent to the 
1802 interrupt response. For 1861 
interrupts, the pulse normally occurs 
on the thirteenth 1802 machine cycle 
following the 1802 interrupt-request 
response. 

The SYNC pulse location within 
the clock-interrupt-service sequence 

Text continued on page 320 



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 biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. · 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example : normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 

Circle 302 on inquiry card. 

(THEN COMPARE.) OASIS IS AVAILABLE FOR 
SYSTEMS: Altos: Compucorp: Cromemco: 
Delt a Products: D•gllal Group: D•g>lal 
Microsystems: Oynabyte: Godbout: !BC: 

Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 
Level features of Multi-User 
OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed-
and for what purpose. 

Security is further 
enhanced by User 
Accounting -a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 
OASIS has them. 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 
~w? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 

memory is needed. Even 
if you have more than 64K , 
your pay-off is cost saving 
and more efficient use 
of all the memory you have 
available-because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 

AND LOTS MORE ••• 

Multi-User OASIS supports 
as many as 16 terminals 
and can run in as little as 
56K memory. Or, with 
bank switching, as much 
as 784K. 

Multi-Tasking lets each 
user run more than one 
job at the same time. 

And there's our BASIC
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Still more: Editor; Hard 
& Floppy Disk Support; 
Keyed (ISAM), Direct & 
Sequential Files; Mail-Box; 
Scheduler; Spooler; 
all from OASIS . 

Index: lntersystems: North Star: Onyx : 
SO Systems: TRS 80 Mod It. Vector 
Graphic: Vorimex . 

CONTROLLERS: Bell Controls: Cameo: 
Corvus : Kanan: M1croma1ion: M1cropolis : 
Tarbell : Teletek : Thmkertoys : X Comp 

Write for complete. 
free Appl1cat1on Software Directory 

------------PLEASE SEND ME: 

Price 
with Manual 

Product Manual Only 

OPERATING SYSTEM 
(Inc ludes: 
EXEC Language: 
File Management; 
User Accounting; 
Device Driv ers; 
Print Spooler; 
Genera! Text 
Editor: etc .) 

Sl50 SINGLE-USER S17.50 
MUL Tl-USER 350 17.50 

BASIC COMPILER/ 
INTEAPAE TEA/DEBUGG EA 100 15.00 

RE-ENTRANT BASIC 
COMPILE~/ INTERPRETER/ 
DEBUGGER 150 15.00 

DEVELOPMENT PACKAGE 
(Macro Assembler; 
Linkage Eaitor; 
Debugger) 150 25.00 

TEXT EDITOR & 
SCRIPT PROCESSOR 150 15 .00 

DIAGNOSTIC & 
CONYEASION UTILITIES 

(Memory Test. 
Assembly Language; 
Converlers: File 
Rec overy: Disk Test ; 
File Copy from 
Olher OS; etc .) 100 15.00 

COMMUN !CATIONS 
PACKAGE 

(Term in al Emulator; 
100 15.00 File Send l Rece ive) 

PACKAGE PRICE 
(All of Above) 
SINGLE-USER 500 60.00 
MUL Tl-USER 850 60.00 

FILE SORT 100 15 .00 

I COBOL -ANSI '74 750 35.00 

• 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And, of course, 1 
there's plenty of I Order OASIS from: 

application software . I Phase One System~, Inc . . 
Put it all together and it's 7700 Edgewater Drive, Suite 830 

Oakland, CA 94621 
easy to see why the real Te lephone (,1151 562-8085 

pros like OASIS. Join them. Twx 910 ·355·1139 

_Send your order today. NAME _ _ _ _ ___ _ 
STREET (NO BOX=) ___ _ 
CITY _________ _ 
STATE ____ ZIP ___ _ 

AMOUNT$ ___ _ 
(At1ach system desc n ption: 
add S 3 for shipping; 
California res idents add sa les tax) 

D Check enclosed D VI SA 
D UPS C.O.D. D Mastercharge 
Card Number ______ _ 
Expiration Date ------
Signature _______ _ 

MAKES MICROS RUN LIKE-MINIS 
BYTE January 1982 317 



Listing 4: Tiny BASIC machine-language modifications to add clocked interrupts when using parallel keyboard input and 1861 
video device for output. 

Loca- Instr- 6B STR,2 

ti on Label uction Are;ument Comments · 6C SEX,O For clock 

0000 DIS X:O,P:O Disable 1B02 6D BNl CLOCK Test · int~rrup t 
interrupt response type 

02 LBR BASIC Branch to BASIC 6F LDI DISP.1 Video branch 

start 71 PHI,O 

05 SEX,3 Monitor entry, with 72 LDI DISP.O 

06 DIS X=O,P=O 1B02 interrupt 74 PLO,O 

disable 75 VIDLOOP GLO,O 
(DMA ) 

OOB6 RESET Reset data byte 76 DEC,O 

B7 CO UN TH ZERO Clock count storage 11 PL0,0 

BB COUNTL ZERO 7B SEX,C 

B9 CONTINIT PL0,7 Continue initial- (DMA ) 

ization 79 DEC,O 

BA SEX,3 Enable clock 7A PLO,O 

BB OUT,5 ENABLE 7B GHI,O 

BD LBDF CONTWARM Branch if warm (DMA) 

start 7C XRI ENDPAGE 

co OUT,5 RESET Reset clock 7E BNZ VIDLOOP 

C2 SEP,7 COUNTH.O & zero count Bo PHI,C 
C4 GHI,D Bl LDI VIDCNT .0 

C5 STXD B3 PLO,C 

C6 STXD B4 LDX 

C7 PHI,E Set I/0-type flag B5 ADI ONE 

CB LDI .FF. & continue B7 STR,C 

CA SEP-,4 LCHAROUT BB SMI MAXCNT 

CD LBR CONTCOLD BA SEX,C Timing for fol-

DO CLKENB SEX,3 IL Clock enable lowi ng clock 

Dl OUT,5 ENABLE routine interrupt 

D3 SEP,5 Return BB BNF RTNINT 

D4 CLKDIS SEX,3 IL Clock disable BD STXD 

D5 OUT,5 DISABLE routine BE LDX 

D7 SEP,5 Return BF ADI ONE 
91 STR,C 

0106 LBR CHARIN Entry to character 92 BR RTNINT 

input routine 94 CLOCK LDI COUNTL.1 Clock serv i ce 

09 LCHAROUT LBR CHA ROUT Entry to character 96 PHI,O Set up RO as 

output routine 97 LDI COUNTL.O pointer to 
99 PLO,O clock count 

0113 STKRES ML stack reserve 9A LDI ONE Increment cour 
9C ADD 

01B2 CLKENB IL table entry, 9D STXD 

clock enable 9E LDI ZERO 
AO ADC 

01A2 CLKDIS IL table entry, Al STXD 

clock disable A2 OUT,5 Reset clock 
A3 BR RTNINT 

0202 CONTI NIT Branch address to 
pick up clock ClAD6 SEX,2 To delete 1B02 
initialization interrupt disabl 

09D9 INT.O Lo byte, interrupt on 1B61 disable 
service entry 

09DC INT .1 Hi byte Addresses and constants: 
BASIC 0100 
CHARIN OABO 

OA5A RTNINT LDI MON.1 Inter rupt service CHA ROUT OABA 
routine CONT COLD 0204 

5C PHI ,O Set RO up for CONT WARM 021A 
5D LDI MON.O monitor jump DISABLE 00 
5F PLO,O DISP.(J BD 
60 SEX,2 Restore saved DISl'.1 OD 
61 LDXA register ENABLE 40 
62 SHL contents ENDPAGE OF 
63 LDXA MAXCNT 3D 
64 RET MON.O ()() 

65 INT NOP Entry, establish MON.l FO 
timing ONE 01 

66 DEC,2 Save registers RESET 60 
67 SAV STKRES lC 
6B DEC,2 VIDCNT .O OF 
69 STXD ZERO 00 
6A SHRC .FF. oc 

Listing 4 continued on page 320 
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.· A .Database System 
that thinks like you do. 
Sequitur. Its name suggests both its 
simplicity and its secret. 

We linked a word processor and a 
relational database system together with 
a powerful minicomputer and produced 
one of the rarest forms of computer life: 
a system so sophisticated that a beginner 
can use it. · 

It helps you learn. 
It's amazingly friendly. You can 
sit down in front of a terminal, 
pick up the Sequitur operating 
manual, and computerize your 
own data. So can anybody else, no 
matter how computer-shy. Even 
unassisted, it won't take more 
than a few hours of tinkering. 

You can enter, edit, excerpt 
and report in a logical, 
orderly sequence. You just 
list the data you want to 
store. Sequitur organizes 
it into an easy-to-read 
table, which you can edit 
or call up at will, all or in 
part. Then you're ready to 
ask questions, make reports, · 
print forms, write form 
letters or whatever. 

It speaks your language. 
You work with simple, clear 
commands. Sequitur avoids 
the arbitrary codes ___ . -:-,-.---::;-..;;,;o,~: .. .. ~.....,,.....,,_ 

clutter up most systems. 
To add a row to a table, you just 

type in the word "ADD:' then fill 
in the blanks. In other systems, the 
same operation typically requires 
something like "INSERT INTO EMP 
(EMPNO, Er~AME, JOB, SAL): <-798'i, "'CARTER ,. , 

·'SALESMAN-', 150(1)·; :' 

Its cost is friendly, too. 
Today, Sequitur is ready to work 

with the multi-user Unix version 7 
operating system or with most Unix 

look-alikes on any 16-bit machine. 
You can install Sequitur on your 

computer for $3495. If you investi-

COUL01'fT 
WEB£ 

A Ulll.£. 
FK'IENDUEJ'.< '? 

gate serious 
Unix-compatible 
software, you'll 
know what a 
good price that is. 

But you'll never 
appreciate Sequitur until 

~iiiiii;;;::;:~ you see it in action. 
For a complete 
demonstration, 
get in touch with 
Pacific Software, 

2608 Eighth Street, 
Berkeley, CA 94 710. 
Phone (415) 540-0616. 

·Sequitur. 
and rituals that -~~~:;; 

~;JH;J·~- · · ~~~~ 
Pacific Software 

Manufacturing Company 

Unix is a trademark o f Bell Laboratories. 

Circle 294 on inquiry card. 



Listing 4 continued: 

Hex list: 
Location Contents 

0000 ~1~1 ~o~o~co-:---,0~1-=-oo=--=E~3~7~1,.......,,o70~.~~~~~~~~-

OOB6 • • 60 00 00 A7 E3 6S 40 C3 02 1A 
CO 6 S 60 D7 B 7 9 D 7 3 73 B E F 8 0 C D4 0 1 09 C 0 0 2 04 
DO E3 65 40 D5 E3 6S 00 DS 

0106 CO OA BO CO OA BA 

0113 

0182 

01A2 

0202 . 

09D9 

1C 

00 DO 

00 D4 

00 B9 

6S • OA • 

OA5A 
60 E2 72 FE 72 70 C4 22 
70 OD BO F8 BO AO 80 20 
80 BC F8 OF AC FO FC 01 
90 01 SC 30 SA F8 00 BO 

F8 FO BO F8 00 AO 
78 22 73 76 S2 EO 3C 94 F8 
AO EC 20 AO 90 FB OF 3A 7S 
SC FF 3D EC 3B SA 73 FO FC 
F8 B8 AO F8 01 F4 73 F8 00 

AO 74 73 6S 30 SA 

OAD6 E2 

Text continued from page316: 

depends, however, on the timing of 
the exit from the preceding 1861 inter
rupt service, near the end of which 
the clock-interrupt request is nor
mally set. If unrecognized, the 
dependence can lead to difficulties. In 
particular, if the SYNC pulse 
immediately follows the 1802 
response to a clock-interrupt request, 
the interrupt cycle cannot be compen
sated before timing is tested by the 
1861; in this case some minor display 
jitter occurs with each clock interrupt 
regardless of where timing is adjusted 
within the clock-service routine. Tim
ing adjustment of the return from the 
1861 interrupt-service routine is 
necessary here to eliminate the prob
lem (see listing 4). 

Careless placement within the in
terrupt-service routine of the test to 
separate clock and 1861 interrupt re
quests may also produce surprises in 
the Elf II if the Netronics Giant board 
has been installed. One function per
formed by this board is to logically 
OR 1861 Display Status and SYNC to 
produce the input to the 1802's flag 
line 1. The flag is consequently reset 
during the SYNC-low intervals, 

· even when Display Status is low. The 
flag test fails to distinguish between 
the two interrupt sources if it is ex
ecuted at this time. 

The interrupt clock can also be 
used while running Tiny .BASIC on 
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the Elf, although not without some 
modification of the BASIC inter
preter. The major difficulty to be 
overcome is interruption by the clock 
of serial 1/0 (input/ output) transfers. 
In the Elf, the transfers are handled 
directly by the 1802 with software 
formatting and decoding of serial 
signals. Clock interrupts must there
fore be inhibited during the transfers 
to avoid losing serial data. Inter
ference with the clock unavoidably 
introduces minor variation to its rate; 
the variation, though undesirable, is 
probably less troublesome in many 
clock applications than are serial-data 
errors to BASIC use. 

Two types of serial transfers are 
found in Tiny BASIC operation on 
the Elf: those to and from the ter
minal, and program SA VEs and 
LOADs to and from cassette tape. 
Whether terminal 1/0 involves serial 
data transfer depends on the terminal 
hardware used. Both serial terminal 
and parallel keyboard input are sup
ported by the Tiny BASIC used here, 
along with serial terminal and direct 
(1861) video output. The specific in
terpreter modifications required to 
implement the clock depend some
what upon which hardware options 
are used and on the Tiny BASIC ver
sion being run. 

Serial 110 is . best dealt with by 
execution of a clock disable on entry 

to the input or the output subroutine, 
followed by a reenable on exit. Clock 
operation does not affect parallel 
keyboard input, but the direct video 
output normally associated with such 
input in the Elf II involves 1861 inter
rupts. In this case the interrupt
service routine requires attention. An 
interrupt-service routine must be pro
vided to perform the clock-initiated 
task, as well as code within the 
BASIC-initialization sequence to reset 
the clock. The interrupt pointer must 
also be defined preceding interrupt 
enable . 

Protection of the SA VE and LOAD 
operations from clock interruption, 
though basically accomplished in the 
same manner as for terminal 1/0, is 
most simply addressed in the context 
of the IL (intermediate language) 
through which BASIC instruction 
decoding is achieved. This is the 
approach adopted here, though it 
does not protect direct use of the tape 
read and write routines, through USR 
calls, from interruption by the clock. 
If such operation is contemplated, the 
routines should be protected at the 
machine-language level. 

Stack use by the clock's interrupt
service routine must also be taken in
to account. This problem has been 
conservatively handled by addition 
to the stack reserve of the number of 
bytes used by the clock-service 
routine. Fewer bytes are probably 
necessary than are allocated, because 
the original stack reserve includes an 
allowance for its use by the 1861 
interrupt-service routine. This last 
routine is denied free rein in Tiny 
BASIC, however; a prudent course is 
best in the absence of sure knowledge 
about the relevance of this restriction 
to the size of the original stack alloca
tion. 

Listings 3 through 5 detail patches 
developed to implement the clock
with storage in memory of its count
on my Elf II while running Netronics 
Tiny BASIC. Listing 3 describes 
changes and additions required by the 
clock when using serial terminal 1/0. 
The modifications to Tiny BASIC 
recommended by Netronics for use 
with its video-terminal board are also 
assumed. If not, instructions marked 
with an asterisk should be changed as 



Un e60 
words per 

minute. 

,-------------, 
I Free demonstration I 
I Fora free demonstration of the IBM Electronic I 

75 Typewriter, write today to: IBM Office I Products Division, 400 Parsons Pond Drive/ I 
I D .. pt. 804 L. Franklin Lak .. s. N.J. 07417. I 
I NAME I 
I TITLE _____ ____ _ 

t;ll~ll'AI" \' I 
I ,;THEET ,\J)J)RE'' I 

The IBM Electronic (With option-
75 Typewriter can erase al memory: 
faster than some peo- 15,500.) 
ple can type. So if you're in-

At the touch of a terested in saving 
button, it can automatically time, consider the 
lift a character, a word, or an en- IBM Electronic 75 Typewriter. 
tire line clean off a page. You'll be surprised how fast 

I CITY I 
I , .LITE z1 r I 
I ll U, INE" 1'11 0 ,\ ' E'. I 

---
1 ---- I ~ : : ;-_-; ;'.\ 
I ==-=':'=® I L _ _ Office Products Divis.: _ -~ _J 

But not only does the IBM your typing gets done. 
Electronic 75 offer you automat- And undone. 
ic erasing, it also offers you auto- To order call /BM Direct at 
matic indents, centering, under- the toll-free numbers below. 
lining and column layout. Or, for a free demonstration call 

As well as a memory that can your local IBM Office Products 
store up to 7 ,500 characters. Division Representative. 

Call I/JM Direct 800-6:-11-5582 Ext. 128. In New .lcrscy 800-352-4960 Ext. 128. 
In I lawaii/Alaska 800-526-2484 Ext. 128. 

Circle 176 on inquiry card. 



indicated by the note at the listing's 
end. 

Additional space for BASIC pro
grams can be obtained, should the 
Netronics modifications not have 
been made, by moving the block of 
code located between hexadecimal 
addresses OB87 and OBD9 forward to 
start at OAA6. This last change re
quires adjustment of many instruc
tions to indicate new jump and entry-

point addresses in the relocated code. 
Remember to change the start address 
of the BASIC program area, stored at 
hexadecimal locations 0020 and 
one, if this modification is made; 
otherwise, the additional space is not 
actually allocated. Finally, note that 
monitor access is not provided in this 
case. The monitor call is also changed 
slightly, to USR(U,5,-4096), for the 
Netronics-modified BASIC version. 

Listing 5: Tiny BASIC interpreter-langiiage modifications to add clocked interrupts. 

Loe a- IL Ad- Instr-
ti on dress uction Argument 
OBBS 011F BC 7' I SAVE' 

BA 24 BE 0 
BB 2S J 01S3 
BD 27 BC 6, 'LOAD' 
92 2C BE 0 
93 2D BR +2 
94 2E J OlBS 
96 30 LB 24 
9B 32 LN 09FA 
9B 3S LN 0001 
9E 3B LB 20 
AO 3A FV 
Al 3B DC 
A2 3C us 
A3 3D BR +7 
A4 3E EC 
AS 3F LN 001B 
AB 42 AD 
A9 43 sv 
AA 44 ws 
AB 4S EC 
AC 46 NL 
AD 47 PC 'TAPE ERROR' 
BB S2 MT 
B9 S3 PC 'START TAPE' 
C4 SE NL 
cs SF PC 'HIT KEY' 
CD 67 LN 0106 
DO 6A DS 
Dl 6B DS 
D2 6C us 
D3 6D SP 
D4 6E NL 
DS 6F LN 09FD 
DB 72 LB 24 
DA 74 FV 
DB 7S LB 20 
DD 77 FV 
DE 7B SU 
DF 79 LN 0100 
E2 7C AD 
E3 7D LB 20 
E5 7F FV 
E6 Bo DC 
ITT 81 us 
EB B2 EC 
E9 B3 SP 
EA B4 NX 

Hex dump : 
Contents Location 

o8BS 
90 
AIJ 

• B7 S3 41 S6 CS EO 39 S3 B6 4C 4F 
41 ·ell EO 62 39 BS 09 24 OA 09 FA OA 00 01 09 20 
12 OE 2E 67 1E OA 00 lB lB 13 2D lE 23 24 S4 41 

BO 50 4S 20 llS S2 S2 4F D2 2B 24 S3 S4 41 S2 S4 20 
CO S4 41 50 CS 23 24 4B 49 S4 20 4B 4S D9 OA 01 06 
DO OB OB 2E OC 23 OA 09 FD 09 24 12 09 20 12 19 OA 
EIJ 01 00 lB 09 20 12 OE 2E lE OC 1D 
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Listing 4 describes patches needed 
to implement the clock when running 
with parallel keyboard input and 
1861 video output. The interrupt
service routine is a modified version 
of that originally present to service 
the 1861 video interrupts, to which 
are added operations necessary to 
identify and service clock interrupts. 
The entire routine has been shifted to 
a location where it need not be split 
into two pieces to accommodate the 
additions. A more complex clock
interrupt task, requiring additional 
code, must be moved to the end of the 
interpreter (see listing 3) or split. 
Monitor entry is via a USR(5) func
tion call. 

The modified interpreter-language 
(intermediate-language) sequence for 
execution of BASIC SA VE and 
LOAD commands is the same for 
both hardware options (see code in 
listing 5). Interpreter-language in
struction mnemonics used in listing 5 
are those adopted by Pittman (see 
references), the author of this and 
other Tiny BASIC interpreters for 
various microprocessors. Two new 
instructions, Enable Clock (EC, lE 
hexadecimal) and Disable Clock (DC, 
OE hexadecimal), are added to the 
interpreter-language instruction set. 
The interpreter-language modifica
tion requires only minor changes to 
the original code, providing space for 
clock enable and disable instructions. 
The new instructions are im
plemented in machine language and 
their entry points added to the 
interpreter-language jump table. . 

The clock count, stored at loca
tions OOB7 through OOB8, can be 
accessed from BASIC with the PEEK 
command. The clock can also be con
trolled directly from BASIC with 
OUT 5 ,x commands or through USR 
function calls to the clock enable and 
disable routines.• 

References 
1. Pittman, T. Tiny BASIC Experimenter's Kit. 
ltty Bitty Computers (POB 23189, San Jose, 
CA 95153), 1977. 
2. Price, G. "Clean Starts for Cosmac 1861 

. Video Output," Dr. Dobb's Journal of Com
puter Calisthenics & Orthodontia, Volume 5, 
Issue 7 ( 4 7), pp. 14· 15 (August 1980). 



MDT MICRO DATA TEK Professional Quality 80 Column Dot 
Matrix Printers for Business or 

Personal Computers 

A Division of Electroniquc California. Inc. 
2630 Callfom1a Street 
Mountain View. California 94040 1415) 941-7914 
Telex via TWX 910-373-8500 'INTERN< PTVY" 

C. ITOH Model 8510 offers 8 character sizes. 5 different alphabets !upper and lower case descenders). character generator and high resolution graphics 
ll44xl44 dots per inch). The 9xN Matrix 19 pin printhead) produces exceptional quality printing comined with proportional spacing. if desired. Throughput 
can be more than 150 lpm and JOO CPS with logic seeking bidirectional and quick cancel printing technique. The printhead is .designed with air cooled 

fins for a long useful life. Paper can be cut stock or punched and can be fed by built in Friction 
or Tractor. Cut off is w ithin I inch of the print line. Vertical and horizontal tabbing is automatic. 
The manual functions included are Select. Line Feed. Top of Form and Power On. combined 
with Paper Empty LED indicator. 

Using industry standard parallel or serial IRS232-C) or Apple II Computer interface with Buffer 
Memory and the popular protocols including X-ON and X-OFF features for easy match to your systems. 

Print Features: Fonns Type; Fan Fold Roll or Cut Sheet Power: 
Number of Columns 
Print Speed 

Width 113 mm to 254 mm 145" to 10.0") 11 5V ±10% 60 Hz Operating 180 
Watts !max). Idle 
16 Watts Print Direction 

Th'oughput Speed 
Line Spacing 
Print Width 

Single-directional and Bidirectional. 
Switch Selectable 
From 44 to 152 lpm 
Variable to 1/444" 
203 mm 18") max. 

C. ITOH 8510 with !list price 5825.00) 

Total Thickness 0.05 to 028 mm 10.002" to 0.011 ") 
Number of Copies Original + 3 copies nominal 

Fonn Feed: 
Method 
Form Loading 

Tractor or Frictio[l 
Either rear or top 

D Parallel interface S575.00 D RS232-C interface S675.00 O Apple II Computer interface S645.00 

MX-BO 
MX-80F/T 
MX-100 

Also in stock -

80 Column Dot Matrix Printer 
80 Column Dot Matrix Printer 

136 Column Dot Matrix Printer 

$469.00 
560.00 
750.00 

All standard Epson printers are equipped w ith parallel interface. However. the follow ing options are available: 

• RS-232 interface 65.00 
• RS-232 interfiice with 2K buffer 150.00 
• IEEE interface 70.00 
• Apple interface Icard) 70.00 

ATARl/TRS-80/PET COMPUTERS 

Interface for 8510/Epson Printers are available I 
Expansion Boards For Apple II fll 

• MEM-1 (Memory Expansion Module) 
Expand your Apple II to a full 64K RAM system w ith highest quality 16K dynamic RAMs. Fully buffered 
reliable operation - even fully loaded Apples. Total compatibility with Microsoft Softcardl2J/CP/M13l and all Apple 
software. Supplied complete with installation instructions and test program 

• VERSAcard 
A combination of: 

• Serial input/output IRA-232CJ interface • Precision quartz clock/calendar 
• Parallel output interface • BSR control 

All on one card. VERSAcard may be the only Apple peripheral card you w ill ever need. 

• ADS PRT-1 PARAUEL INTERFACE CARD 

to provide 

PRT-1 is an inexpensive. simple interface card that allows you to interface your Apple computer to any printer that 
has Centronics compatible interface. 

• SMARTERM 80 Column Card 
Expand your Apple to a full 80 columns with the softw are commanded. The SMART TERM features: 

Suggested 
List Price Our Price 

$169.00 $135.00 

249.00 199.00 

120.00 70.00 

360.00 288.00 

I. Automatic 80 to 40 and 40 to 80 column switching. 
2. Fully compatible with Apple . Pascal and CP/M 

3. Low est power consumption of all presently available 80 column cards on the market. 

Software: MICROPRO 

CP/M'" Version 

WordStar 
MailMerge 
SpellStar 
Data Star 
SuperSort I 
SuperSort II 
WordMaster 
CalcStar 
WordStar - Cust. Notes 
DataStar - Cust. Notes 

Suggested 
Price 

$495.00 
150.00 
250.00 
350.00 
250.00 
200.00 
150.00 
295.00 
150.00 
100.00 

Our Price 

$297.00 
90.00 

150.00 
210.00 
150.00 
120.00 
90.00 

177.00 
90.00 
60.00 

4. 9 extra.characters included that are not provided on the Apple keyboard . Back Slash. 
Underline. Accent. Left/Right Brace. Logical OR. Tilde. Delete. Bracket. Carrot. 

APPLE Version 

Word Star 
MailMerge 
SpellStar 
DataStar 
SuperSort I 

Suggested 
Price 

375.00 
125.00 
200.00 
295.00 
200.00 

Our Price 

225.00 
75.00 

120.00 
177.00 
120.00 

Also available: I J Accounting Plus-CP/M Version 2) Apple Accounting Plus 

Regstered Trade Maiks Ill Apple Compute~. Inc. 121 Microsoft Consumer Produru 
(3) D1g1tar Research. Inc. l4J Mero Pro lntematronal Corpor.:mon 

ORDER NOWI 
California residents. please add 6% sales tax. All unit prices are f.o.b. Mt. View. California. 
Print 
Name Signature 

State~~~~~~~~~~~~~~~~~~~~~~-Phone ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Charge to my 0 Mastercharge 0 VISA 0 Check enclosed. 

Acct. No. 

Circle 237 on inquiry card. 



System Notes 

Add a Peripheral Interface Adapter. 
to Your Apple II 

Kenneth J. Ciszewski 
1929 Hurstgreen 

Overland, MO 63114 

A couple of years ago the comment was made in BYTE 
that some experimenters had trouble interfacing a 
Motorola 6820 PIA (peripheral interface adapter) to the 
Apple II computer ("Cross-Pollinating the Apple II," 
April 1979 BYTE, page 20). I found this incomprehen
sible, since the 6820 is virtually identical to the 6520 PIA, 

· which was designed to work with the 6502 micropro
cessor (used in the Apple II). 

At the request of an associate who sought a parallel 
port for his Apple, I attempted to interface a 6520 PIA to 
his computer. The result is snown in figure 1. 

In this interface, the active-low select line CS2 of the 
PIA is always connected to ground and the active-high 
select lines CSO and CSl are connected to the active-low 
Device Select .(generated by logic in the Apple II) 
via a logic inverter. The signal selects its particular ex
pansion slot when the microprocessor is addressing a 
specified area of memory . The Device Select 
signal considerably simplifies interfacing. 

The interface is easy to build. The original prototype 
was done on a solderless prototyping board with the 
peripheral slot-connector signals brought out on 16-pin 
DIP (dual inline package) connectors with ribbon cables. 
These were i'.1 turn plugged into an Apple II expansion
slot prototyping card (Vector 4609DP or equivalent) that 
had been wire-wrapped to connect the expansion-slot 
signals to 16-pin DIP sockets. A 25-pair cable (24 AWG 
twisted pair) was used to bring the PAO through PA7 and 
PBO through PB7 connections on the PIA to the "outside 
world ." Interface layout does not appear critical. 

To test the interface, a DIP switch assembly and pull
up resistors were connected to PAO through P A7 of the 
PIA, while PBO through PB7 were connected to LEDs 
with dropping resistors via 7404 inverting buffers (see 
figure 2). The program in listing 1 was entered using the 
Apple II's miniassembler (not found in the newer auto
start ROMs) and was then run starting at hexadecimal 
address 0300. The program sets up port A as inputs and 
port B as outputs, with PBO through PB7 initially set to a 
logic 0 state. 
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The program then continuously reads port A and 
writes the contents to port B. This causes the logic state of 
each switch to be transferred to its respective LED (a 
lighted LED corresponds to a logic 1 state). Changing the 
setting of the DIP switches allows you to test each line as 
well as the interface to the Apple II. (My associate said 
the test procedure's overall effect was to replace straight 
wire between the switches and LEDs with a computer!) 

One disadvantage of the interface (see figure 1) is that 
the PIA is not fully and uniquely decoded-that is, the 
PIA can also be addressed by other groups of addresses 
assigned to an expansion slot. Figure 3 shows one method 
of overcoming this problem. The 74LS42 decodes address 
lines A2 and A3, so the PIA occupies only four of the 16 
addresses allocated to an Apple II expansion slot. This 
also allows the addition of a second PIA on the same 
prototyping card.• 

Listing 1: Program for testing th e 6520 interface. Used in con
junction w ith the circuits in f igure 2, it reads the value encoded 
on the switches through one port and then displays the same 
v alue on the LEDs throug h the other port. 

(Reset the Apple II prior to running this program.) 
· (Reset the Apple I I to exit this program) 

(PIA register addresses for expansion slot #4 used in this program: 
$COCO = Data Direction Register A (DDRA)/Output Register A 

(ORA) 
$COC1 = Control Register A (CRA) 
$COC2 = Data Direction Register B (DDRB)/Output Register B 

(ORB) 
$COC3 = Control Register B (CRB).) 

$0300 LDA 
$0302 STA 
$0305 LDA 
$0307 STA 
$030A STA 
$030D LDA 
$03 10 STA 
$03 13 JMP 

#$FF 
$COC2 
#$04 
$COC1 
$COC3 
$COCO 
$COC2 
$030D 

Write to DDRB to set PBO-PB7 as outputs 

Write to CRA to enable ORA, disable DDRA 
Write to CRB to enable ORB, disable DDRB 
Read PAO-PA7 into accumulator 
Write accumulator into PBO-PB7 
Repeat until reset 



• Apple II plus 48K. 

• Apple II plus 48K 
• Apple Disc Drive II 
w/interface DOS 3.3 
· • 12" Green Hi9h • Apple Disc Drive II 

and Interface DOS 3.3. 
• 12" Green High 

Resolution monitor . 

Resolution Monitor 
• PFS System 

Creates your own 
personal files easily! 

• Visical c 3.3 Software 

s2039°0 

CORVUS Hard Disc Systems for Personal Computers 
A CORVUS personal computer disc system provides 5, 11 , or 20 million bytes of unformat· 
ted storage. System includes a single enclosure with, Winchester disc drive, a power supp· 
ly, and an intelligent controller; an interface card with a 5 foot cable for !he specified com
puter; svstem software. 110 or 220 vo lt model may be specified. 
5xx 5 Mbytes (uniormatted) disc system . .. ...... . . . . . . . . . . . . 3,450.00 
11 xx 11 Mbytes (unformatted) disc system . . .. ..... . . . ....... .. 4,899.00 
20xx 20 Mbytes (unformatted) disc system . . . . . . . . . . . . . ... 5,950.00 

CORVUS Mirror Backup System 
M/xx MIRROR backup system hardware 

and software . . ..... .. , . 750.00 

APPLE II ACCESSORIES 
DC Hayes Micro Model II . . . . . . . ' 299 
Videx 80 Column Video Terminal . . . '289 
Videx Keyboard Enhancer . . .... . . . .. 5109 
SUP'R' Mod . . . . . . . . . . . . . . . . . . . . . . . '27 
Microsoft ZBO . . . . . . . . . . . . . . . . . ... 5289 
Apple Silent Type Printer .......... . 5339 
High Speed Serial Interface . . . . •... , . 5 158 
Micro Soft 16K Ramcard . . . .. . : . ... .. '159 
Language System w/Apple Pascal (contains 
Integer Basic & 16K Expansion Card) . . . 5405 
lntr.ger BASIC Firmware Card . , , . . . . '159 
ABT Keypad (Data Entry Pad 
for Apple) , , .... . . .... ......... . '109.95 

E'.i•lii,!(l1;13 
HOWARD SOFTWARE 

Tax Preparer . 80.00 
Real Estate Analyzer . 129.95 
Creative Financing . . 130.00 

LJK SOFTWARE 
Letter Perfect . 129.95 

APPLE II SOFTWARE 
Dow Jones Portfolio 
Evaluator ........... 47.00 
The Controller 1.1 
(General Bus. System) 520.00 
Apple Post .......... 47.00 
Dos Tool kit . .. 67.50 
Dow Jones News and 
Quotes Reporter . 85.50 
Apple FORTRAN . 175.00 
Apple Plot . ... , , .... . 64.00 

Magic Window .. . .. . . . . '85 
Magic Mailer . . . ... . . 560 

BRODE BOND 
Payroll .. 5309" 

HAYDEN 
Apple Compiler ....... '159 

HIGH TECH 
Disc ·O Check . . . '85 
DB Management ... 5 85 
Client Billing . 5250 
Info Master(DOS 3.3) ... '130 

MICROSOFT 
Cobol 80 . ' 595 
Fortran-BO , . .. ... . , '154.50 

MICRO PRO 
Word Star 3.0. . 5269 
Spell Star . ... .. ... . . . . '200 
Data Star . . ... . '214 

PEACH TREE I/APPLE 
General Ledger .... ' 274 
Accounts Payable .. '274 
Accounts Receivable '274 
Magic Wand . '350 

. BPI 
General Ledger ... '315 
Accounts Receivable 5315 
Inventory Control . '315 

THE SOURCE 
Only . 589 

PERSONAL SOFTWARE 
Visicalc 3.3 . ' . . 

5159" 
Visiplot , ......... . . '149" 
Vis id!lx . 5159" 

STONEWARE 
DB Master Version 3 . .. '180 

BEST SELLERS ON DISK 
Games 

Temple of Apshai 37.50 
Rescue at Rigel . . 37.50 
Crush Crumble 
and Chomp . . . . 28.95 
Cosmo Mission . . . 23.95 
Major League 
Baseball . .. 29.00 
Apple Panic. . . .. 28.95 
Allen Rain .. . 23.95 
Ras tier Blaster . 28.95 
Saragon II ........ 32.95 
Zork . . . . . . . . 37.50 
Robot War ... . .... 37.50 
Space Eggs . . . . . 28.95 
Gorgon . 37 .95 
TG Joystick . .... .. 49.95 

MOUNTAIN COMPUTER 
Expansion Chassis .. 5609" 
CPS Multi Function '189" 
Music System . . . '47500 

100.000 Day Clock ... '32500 

The Clock. . '239" 
A/D + DIA WIO Cable '309" 
Supertalker SD200 . '25500 

lntrol/x-10 Controller. '17000 

Romwriter . . ... . . 154" 

51/•" DISKETTES FOR APPLE 
I OTHER MICROS 

MEMOREX 
MAXELL ., 
BASAF . 

. Box of 10 '27.00 
Esox of 10 '37.00 
Box of 10 '35.00 

Call for Diskette Quan!. Price 

Texas Instruments , .. 
ATARI aoo with 1s"' 

s7599s 

Orig. 950.00 Now s35995 
Disc Drive Conlrol . 224.95 
Disc Memory Drive . . 349.95 
Solid Slate Prinler 295.00 
RF Modulalor .. 39.95 
Tl 59 Program. . . 179.95 

Less Manuf. Rebale ·20.00 
YOUR COST 159.95 

Tl SBC Program. . .. .. 89.95 
?C 100C Prinler for58/59 157.50 

Solid Slate Speach Synthesizer119.50 
Telephone Coupler(modern) .. 174.50 
RS-232 Accessories Interface . 172.50 
Memory Expansion by 32·K . 295.00 
10" Color Monitor . . 324.50 

The H?-85 is a powerful 
BASIC language computer, 
w/keyboard. CRT display, 
prinler & !ape drive. 16K 
RAM, expandable lo 32K 

Reg. 3250.00 Now s2595 
HP-83 Reg. 2250 s1750 

t.iE.W\ 
HP·125 CPU Terminal 

Reg. 3750 . Now '2995 

OPT. 885 Reg. 3950' 2995 
LTD. QTY. 

72256 Graphics Platier 
OPT. 002 Reg. 2,200 . '1939 

82901 M 5 'I•" Dual Mast•r 
Flex. Disc Drive 

Reg. 2,500 . 5 1995 
26316 lmpacl Printer 

OPT. 885 Reg. 3,950 . 53,095 

67 West 47th Street, New York. N.Y. 10036 
115 West 45th Street, New York, N.Y. 10036 

MAIL ORDER ADDRESS: 36 E. 19th St. New York . N.Y. 10003 

810 
Disc Drive 

s449., 
ATARI 410 

PROGRAMMA6LERECORDER 
s549s 

M :II il I~ ii 3 ii-~ 
OUME SPRINT 

NEC Sp1nwriter 3500 Series CALL 
CENTRONICS 739 . . ' 699.00 

DIABLO·XEROX 
630 (RS-232) Daisywheel prntr 52399 
Forms Tractor Bi Direct . ' 250 

Microl lne-80 
82A PRINTER: Graphics. 120 cps 
Bidirectional, Friction and Pin Feed, 
801132 Columns . . 539.95 
Tractor Feed Optional .. 55.00 
83A PRINTER: Graphics, 120 cps 
Bidirectional. Friction and Tractor, 136 
Columns, Takes 15" Paper ... 815.00 

EPSON ~~~~~ 
64 K Call or writeforlow price! • f~~-~~'.-'Ji. ~ 

MX-80 Printer ,. ~· · 'J 
MX-80 FT Printer ~~~~ 

Call or wrlteforlow price!~ 

5 'I•'' ,p::::~~~~::, :~~:~~~;~~~:.:;:,.,, t .. "j 
• 1 Monitor 0 1• DM·5112CX12 Green . 269.95 . ' 
• 1 Keyboard n Y D MC-6013 13" Color . . 449.95 · 
• 2 Disc Drives 52895 Electro Home 9" Green . 204.95 

(212) 260-4410 
TOLL FREE OUT OF STATE 

800-221-7774 
800-221-5858 
800-223-5661 

Items on sale tor limite.d time only, and are subject to limited availability. Not responsible for typographical errors. This ad supersedes all other ads 
prior .to Jan. ·a2 . All orders subject to verification and acceptance. Minimum shipping and handling 54.95. 

Circle 1 on inquiry card. 
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IB 
CBI 

2 
PAO 

3 
PAI 

4 
PA2 

S PA3 

PORT A 
6 PA4 

7 
PAS 

PA6 

9 
PA7 

JO PBO 

II 
PB! 

12 
PB2 

13 
PB3 

PORT B 
14 

PB4 

lS 
PBS 

16 
PB6 

17 
PB7 

CS! 
24 

APPLE Il 
EXPANSION BUS 
CONNECTOR 

2S +SV 

JK IK 

19 20 40 39 
CB2 Vee CAI CA2 

IRQA 
38 

30 IRQ 

IRQB 
37 

RSO 36 2 AO 

RSI 3S 
Al 

RESET 
34 

31 RES 

IC! 
6S20 

DO 33 00 

DI 
32 

OJ 

02 
31 02 

03 
30 46 03 

04 
29 04 

OS 
28 44 OS 

06 
27 06 

07 
26 42 07 

2S 
40 ¢>0 

CS2 23 

Vss 
1 

26 GND 

RIW 
21 

18 RtW 

cso 
22 

2 
lY lAl-'l'----+----+---------<- 41 DEVICE SELECT 

13 6A 

lJ SA 

IC2 
74LS04 O.Oll'F 

v cc ..,1~4 __ __._---t 

GN0~7___,.,._ _____ ~ 

2A 
3 

4A 3A 
9 s 

Figure 1: Interfacing an Apple II to a 6520 peripheral interface adapter. The active-low select line of the 6520 is tied to ground 
while both active-high select lines are connected via an inverter to Device Select (an active-low signal generated by the Apple II 
that enables one of its eight peripheral positions). 
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NEW 

NEW 

THE FORTH SOURCE™ 
Specializing in the FORTH Language. 

FORTH-79 Disks by MicroMotion 

D APPLE II/II+. 
Editor, assembler, graphics, virtual memory, floating 
point, turtle graphics, DBMS, file transfer, modem 
utilities. 

D Z-80 CP/M* Ver. 2.x & Northstar 

Editor, assembler, graphics, virtual memory, floating 
point, DBMS, modem utilities. 
Other versions available. 

D "Starting FORTH" by Brodie. Best Explanation. 

FORTH based Games and Application Programs 

D Soft 

D Hard 

NEW D AIM65 FORTH Microcomputer by Rockwell 

$180.00 

$180.00 

$ 16.00 

$ 20.00 

$530.00 
plus $20 shipping 

The FORTH Source has books, manuals and disks for and about FORTH. Write, 
call or circle the reader service number for the latest list of FORTH materials. 
Over 30 books and manuals. Disk programs for: CP/M, APPLE, TRS-80,HP85, 
H89, 8080, Z-80, 6800, 6809, 8086 and more. Coming: IBM, Atari, Osborne .... 

ORDERS ONLY (415} 961-4103 DEALER & AUTHOR INQUIRIES INVITED 

Ordering Information: Check , Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted . No 
COD's or unpaid PO's. California residents add 6112% sales tax. Shipping costs in US included in price. Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air : $5 .00 for each item under $25,00, $10.00 for each item 
between $25.00 and $99.00, and $20.00 for each item over $100.00. Minimum order $10.00. All prices and products sub
ject to change or withdrawal without notice. Single system and/or single user license agreement required on some pro
ducts. •REGISTERED TRADEMARKS 

MOUNTAIN VIEW PRESS 
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 

Circle 261 on inquiry card. 



System Notes 

2a 
CONNECTIONS PAO 
TO 6520 PIA 

+5V 

.lK 
TYPICAL 
FOR B 

PAl PA2 PA3 PA4 PA5 PA6 PA7 

DIP SWITCH 
ASSEMBLY 

GROUND D 

L~ ---~ ---~ --------~ ---~ ---~ ---~ _ _J OPEN SWITCH FOR LOGIC ONE 
ir--y--y--y--~ --y--y--yl-"o" '"'"" '00 'o"' mo 

2b 

CONNECTIONS PBO 
TO 6520 PIA 

TIL- 209 
TYPICAL 
FOR B 

+5V 

PBl PB2 PB3 PB4 PB5 PB6 PB7 

Figure 2: Controls and indicators for testing the cirrnit of figure 1. Figure 2a 
diagrams a method for manually setting the logic conditions on one µart of the 
6520. Figure 2b shows a circuit that indicates the logic state of each bit in one 
port of the 6520. 

1802 
fig-FORTH 
high-level compiler language 

10- 20X faster than BASIC 

ELF II I Super ELF !Other 
w/editor, strings 

macro-assembler 
floating-point 

$80 

plus tiny pascal add $ 35 
on cassette/requires 16k+RAM _____ ........ 

w,....,......~wl.\~1..--

P.O. Box 8403 
Austin,T•xas 78712 Zl 512-477-2207 '..l'll 

Circle 157 on Inquiry card. 
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AUDEX·1 
the EAR & MOUTH for AIM·65 

•Recognition and Response in One Unit 
• Built-in Amplifier and Speaker 
•Dynamic Microphone Included 
•You can make your own vocabulary 
•Good-Speech Quality 
•Up to 98% Recognition Accuracy 
•Easy-ta-follow Users Manual 
•lna3Y-l" x SY.'' x l1A"Box 
•Assembled and FuUy Tested 

$169.00 ea. plus shipping and handling 
charge: U.S. $3.50 Overseas, 10% 

NJ Residents. add 5% sales tax. 

-VISA, Maatercharge Welcome

AUDEC CORPORATION (Dept. U) 
728 Larch Avenue 
Teaneck, NJ 07666 (201) 692· 1729 

Circle 42 on inquiry card. 

Number 
IC1 
IC2 

NO 
CONNECTION 

LED ON= LOGIC ONE 
LED OFF= LOGIC ZERO 

Type 
7404 
7404 

+5V 
14 
14 

GROUND 

GND 
7 
7 

APPLEn 
JOY ~ 

At last, an Inexpensive and viable alter
native to the graphics tablet. 

• For Apple 11 (DOS 3.3) users who presently own or are 
planning the purchase of an Apple II Joyslick. 

• Our sollware will enable you to easily intedace your 
Baelc or Paecal Programs to the Apple Joystick. 

• Soltware wilt provide your programs with a "tracking·· 
cursor either on ti fgtt> ~uolullon Screen·l or High
Resolution Screen-2. 
Coordinate input is activated via Joystick Button-1. 
"Fine" cursor movement is enabled via Joystick Bullon·2. 

• Included is 5'1• Disk. User Manual. Object Code of 
Joystick Interface Routines and Source Code of Demo 
Programs. 

$24.95 ppd. 
ICalllornlai Residents add 6%) 

PLCASE SPECIFY LANGUAGE REOUIRED (BASIC OR PASCAL} 

Send Chee!\ or Money Cider (Personal Checl\s AHO-N 3 Weeks) 

To: 

5851 Via Sonora I Yorba Linda, CA 92686 
Telephone: (714) 970-1422 

Circle 232 on inquiry card. 
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Figure 3: The addition of a 74LS42 decoder allows more than one 6520 to be addressed by a single Apple II expansion port. 
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learn about your evolving o1tice at 
THE THIRD ANNUAL 

OFFICE 
AUTOMATION 
CO·NFERENCE 

Moscone Center• San Francisco • April 5-7, 1982 

Everyone is affected by office automa
tion. Directly or indirectly. The dramatic 
cha nges it carries with it touch all our lives. 
For some of us, how we manage these 
changes may even shape our professional 
futures. 

That's why we urge you to attend the 
one conference that can provide you with 
the latest information about and insights 
into this exciting-but-sometimes-scary 
concept. We'll accomplish this through a 

program of technical sessions spotlighting 
featured speakers. Through a series of 
innovative industry-related workshops. 
Through an exhibit floor packed with dis
plays by some 200 companies. 

If you're uncertain about any aspect of 
office automation, don't push the panic 
button! Instead. fill out and mail this coupon. 
Learn in more detail about the conference 
whose theme focuses on "The Human 
Connection '. ' On you. 

Sponsored by the American Federation of Information Processing Societies, Inc. 

NAME ___________ TITLE ______ _ 

COMPANY ___ _ _ ____ ________ _ 

ADDRESS _________________ _ 

CITY _____ _ _ __ .STATE ____ ZJP ___ _ 

Mail to: 

lll AFIPS 
19820AC 
P.O. Box9659 
Arlington, VA. 22209 

0 "THE INTERNATIONAL CONFERENCE FOR DECISION MAKERS" 



System Revieww 

SD Systems' ZSO St~rter Kit 
Wayne Angevine 

1124 West 29 St. Apt. 4 
Los Angeles, CA 90007 

SD Systems' Z80 Starter Kit came out in 1979. It is a 
single-board computer comparable to the KIM-1 (former
ly manufactured by MOS Technology) and to the evalua
tion kits offered by microprocessor manufacturers, par
ticularly Intel's SOK series and Motorola's MEK systems. 
Such systems are a good beginning for computer en
thusiasts who have a limited budget but desire to get in
volved with microcomputer hardware and machine-level 
software. 

I chose the Z80 Starter Kit because ·of its Zilog Z80 
microprocessor and its expandability. The Z80 is more 
powerful and potentially faster than Intel's 8080 pro
cessor and yet is compatible with 8080 software. 

At a Glance 

Name 
Z80 Starter Kit 

Manufacturer 
SD Systems 
POB 28810 
Dallas TX 75228 
12 I 4) 340-0303 

· Price 
S401. kir 
S53 I. assembled 

Dimensions 
12.9 by 32.2 cm 
18'1, by I 2 11/, 6 inches) 

Processor 
Z80, 8-bit 

System Clock Frequency 
I .9968 MHz 

Memory 
I K bytes supplied 

About the Author 

Mass Storage 
· Interface for cassette-tape 

recorder 

Features 
S- I 00-like bus. custom wire
w rap area on circuit board. 
EPROM-programming cir
cuitry 

Software Included 
ZBUG monitor 

Hardware options 
Requires external power 
supply 

Audience 
Persons interested in learn
ing about small microcom
puter systems. persons who 
need a dedicated controller 
for custom circuitry 

Wayne A ngevine graduated recently from the University of Colorado 
at Boulder and is an electronics engineer for Hughes Aircraft Company, 
where he works on research and development of infrared detector 
arrays. He is also pursuing a master's degree in electrical engineering at 
the University of Southern California. He became enthusiastic about 
personal computers while taking a course in microprocessors, but has 
been using computers since the seventh grade. His other. interests 
include hiking and cross-country skiing. 
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Therefore, it can run Digital Research's CP /M, the de 
facto standard microcomputer disk operating system. It 
can also be easily interfaced to the S-100 bus. The kit has 
space for mounting two S-100 circuit boards (connectors 
are not included). Since I eventually hope to put together 
a business-type computer system with disk mass storage, 
the kit seemed like a good place to start. 

The Z80 Starter Kit has two other important features 
that influenced my decision. It can program EPROMS 
(erasable programmable read-only memories) such as the 
2716 and 2758 that require only a single + 5 V power 
supply. No other single-board computer that I know of 
includes this feature; and the Starter Kit includes enough 
blank area for prototyping circuitry. 

Assembly 
The Z80 Starter Kit is available either as a kit or 

assembled. I chose the kit version to save money and 
become more familiar with the design. The assembly was 
straightforward and took about six hours. The instruc
tions provided were clear and concise; the only problem I 
had was in mounting the switches for the keyboard. 

Each switch assembly consists of four switches in a 
row, with two pins per switch; .two small threaded studs 
protrude from the bottom of each assembly. The pins are 
short and somewhat springy, and aligning eight of them 
with the appropriate holes in the printed-circuit board is 
a challenge indeed. To add to the difficulty, the studs for 
mounting the switch assemblies are barely long enough to 
be gripped by the nuts provided. Only after considerable 
effort did the assemblies finally end up in place. 

A good section on how to solder is included in the back 
of the instruction manual, but this kit is not 
recommended for a person who has never constructed a 
kit before. Most of the soldering involves sockets for in
tegrated circuits, but there are lots of sockets and plenty 
of chances to make solder bridges from one pin to 
another. 

All the parts of the starter kit are high quality: the 
printed-circuit board is a very heavy, double-sided card 
with a green solder mask and clearly printed component 
locations and numbers. As previously noted, the 
keyboard is made up of blocks of real switches (as 
opposed to the membrane or calculator-type keyboards 
of other units). The keys are big enough to be easy to use. 

The only modification that I made was the addition of 



BASIC Scientific 
Subroutines, Vols. I and 
II 

Valuable programs for professional 
and hobbyist 

by Fred R. Ruckdeschel 

Designed for the engineer, 
scientist, experimenter, and 
student, this series presents a 
complete scientific subroutine 
package featuring routines 
written in both standard 
Microsoft and North Star 
BASIC. 
•Volume I covers plotting, 
complex variables, vector and 
matrix operation, random 
number generation, and series 
approximations. 
• Volume II includes least
squares approximation, 
special polynomial functions, 
approximating techniques, op
timization, roots of functions, 
interpolation, differentiation, 
and integration. 

Volume I 
ISBN 0-07-054201-5 
336 pages; hardcover 
19.95 

Volume II 
ISBN 0-07-054202-3 
800 pages; hardcover 
23.95 

Name 

Address 

City 

Check 
Enclosed 

Threaded Interpretive 
Languages 

How to implement FORTH on vour 
280 

b} Ronald Loeliger 

This book develops an inter
active, extensible language 
with specific routines for the 
Zilog 280 microprocessor. 
With the core interpreter, as
sembler, and data type defin
ing words covered in the text, 
it is possible to design and 
implement programs for al
most any application and 
equivalent routines for dif· 
ferent processors. 

ISBN 0-07-038360-X 
2 72 pages; hardcover 
18.95 

Beginner's Guide for the 
UCSD Pascal System 

The most popular Pascal wrsion ex· 
plained by its creator 

by Kenneth L. Bowles 

Written by the originator of 
the UCSD Pascal System, this 
informative book is an orien
tation guide to the System. 

State Zip 

Amount 

Bill Visa/Master Card Number 

~r!~ 
1tnllll 

Expiration 
Date 

BYTE Books 70 Main Street Peterborough, N.H . 03458 

Circle 61 on inquiry card . . 

From BYTE Books 

For the novice, this book 
steps through the System, 
bringing the user to a sophis
ticated level of expertise. 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference tool for creating ad
vanced applications. 

ISBN 0-07-006745-7 
204 pages; softcover 
11.95 

The BYTE Book of Pascal 

A powerful, strucrured language 

Blai.1e \\'/. Liffick, Editor 

Based on articles, language 
forums, and letters from 
BYTE magazine, this work is 
a valuable software resource. 
Pascal continues to be 
popular as a structured pro
gramming language. Written 
for both potential and 
established users, this book 
introduces the Pascal language 
and examines its merits and 
possible implementations. 
Featured are two versions of a 
Pascal compiler, one written 

Title 

in BASIC and the other in 
8080 assembly language; a 
p-code interpreter written in 
both Pascal and 8080 
assembly language; a chess
playing program; and an APL 
interpreter. 

ISBN 0-07-037823-1 
334 pages 
hardcover 
$25.00 

Beyond Games: Systems 
Software for Your 6502 
Personal Comfiuter 

Creating programs for the Apple, 
Arari, Challenger and PET com· 
pwers 

by Kenneth Skier 

At last, a complete program
ming guidebook. A self
contained course in struc
tured programming and top
down design, this book 
presents a powerful set of 
tools for building an extended 
monitor, disassembler, hexa
decimal dump routine and 
text editor programs. 

ISBN 0-07-057860-5 
440 pages; softcover 
14.95 

Price Quantity Amount 

Add 75< per book to cover shipping 
costs: 

Total 

ORDER TOLL FREE 800/258-5420 
Bl 



Pin Standard Kit Pin Standard Kit Pin Standard Kit Pin Standard Kit 

1 +8 v +8 v 26 pHLDA S1 +8 v +8 v 76 pSYNC 
2 +16 v + 16 v 27 RFU S2 -16 v -16 v 77 pWR* 
3 XRDY 28 RFU S3 GND 78 pDBIN 
4 VIO* 29 AS AS S4 SLAVE CLR* 79 AO AO 

s Vl1 * 30 A4 A4 SS DMAO* 80 A1 A1 

6 Vl2* 31 A3 A3 S6 DMA1* 81 A2 A2 

7 Vl3* 32 A1S A1S S7 DMA2* 82 A6 A6 

8 Vl4* 33 A12 A12 S8 sXTRO* 83 A7 A7 

9 VIS* 34 A9 A9 S9 A19 84 AB AB 
10 Vl6* 3S D01/DATA1 01 60 SI XTN* BS A13 A13 
11 Vl7* 36 000/DATAO DO 61 A20 B6 A14 A14 
12 NMI* 37 A10 A10 62 A21 B7 A11 A11 
13 PWRFAIL * 38 004/DA T A4 04 63 A22 BB 002/DAT A2 02 
14 DMA3* +s v 39 DOS/DAT AS OS 64 A23 B9 D03/DATA3 03 
1S A1B 40 006/DAT A6 06 6S NDE F 90 D07/DATA7 07 
16 A16 41 Dl2/DATA10 02 66 NDEF 91 Dl4/DATA12 04 
17 A17 42 Dl3/DATA11 03 67 PHANTOM* 92 DIS/DATA13 OS 
18 SDSB* 43 Dl7/DATA1S 07 68 MWRT sMEMW 93 Dl6/DATA14 06 
19 CDSB* 44 sM1 69 RFU 94 Dl1/DATA9 01 
20 GND 4S sOUT sOUT 70 GND 9S 010/DATAB DO 
21 RFU 46 slNP slNP 71 NDEF 96 slNTA 
22 ADSB* 47 sMEMR sMEMR 72 ROY 97 sWO* 
23 DODSB* 4B sHLTA 73 INT* 9B ERROR* 
24 <I> 49 CLOCK CLOCK 74 HOLD* 99 POC* 
2S pSTVAL * c/J so GND GND 7S RESET* 100 GND GND 

Table 1: Signals of the IEEE S-100 standard (Task 696.1102) compared to the S-100 interface implemented in the SD Systems' 

I 

ZBO Starter Kit . In the IEEE's nomenclature, an asterisk indicates a signal that is active in the low state. 

binding posts at the power-supply terminals. The stock 
kit has holes only in the circuit board, to connect the 
power supply. I added binding posts from Radio Shack to 
be able to connect and disconnect the cord from my 
power supply easily. I recommend the type of binding 
posts in which the metal connector and mounting stud 
are one piece. The holes on the board must be enlarged 
slightly by careful use of a drill. After the posts are in
serted, they must be soldered to the board on the top and 
bottom to insure a good connection. 

read under normal lighting. 
An audio-cassette interface is supplied. I have used it 

with an inexpensive Superscope recorder and have found 
the combination to be highly reliable-I have had only 
one misload in three months' use. The volume-level in
dicator, which allows the recorder volume level to be set 
properly, helps ensure the reliability. The interface uses 
Kansas-City-Standard coding and the Intel hexadecimal 
format. 

The kit comes with 1024 (1 K) bytes of programmable 
memory in the form of eight 2102 static memory devices. 
There is space on the board, and all decoding circuitry is 
in place, for adding another 1 K bytes of 2102s, but no 
sockets are provided. However, sockets and integrated 
circuits can be added for $10 to $15. 

Use and Features 
The kit has the same basic configuration as most single

board systems. User input and output are accomplished 
by a hexadecimal keyboard plus 12 command keys and a 
6-digit 7-segment LED (light-emitting diode) display. The 
display has large (0.6 inch), bright digits and is easy to 

The system monitor uses the top 110 bytes of installed 
memory as a scratch pad, but the remaining memory is 

PRINTERS Epson APPLE II SOFTWARE & ACCESSORIES 
MICROSOFT 16K RAM CARD 169 
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check (allow 10 business days lo clear). VISA and Master Card credit 
card service add 3%. American Express credit card service add 5%. 
Shipping, handling and insurance in U.S. add 3% (minimum $4). Cali· 
fornia residents add 6% sales tax. Foreign orders add 10% for shipping. 
Equipment is subject to pr ice change and availability. All equipment 
carries factory warranty. Store prices differ from mail order prices. 
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TIRED OF 
KEYBOARDING? 
INPUT INFO THE EASY WAY! 
OMR DATA ENTRY GOES DIRECT 
FROM SCAN-TRON FORMS TO 
YOUR COMPUTER. 

The new Scan-Tron Model 1200 OMR 
Data Entry Terminal offers a simple LOW 
COST solution for many applications in 
education, business and government. 

Now at a price competitive with a small 
card reader, you have the flexibility of 
scanning documents of all sizes (up to 8112 
x 14). In addition, Scan-Tron offers a wide 
variety of standard off the shelf forms. 
Scan-Tron Corporation also provides com
plete custom form design and printing 
services through a nationwide network of 
43 branch offices. 

The Model 1200 is designed to be flexible, 
accurate and reliable. Features include 
compact desk-top design, light weight, 
simple operation (for non-technical 
personnel). 

Circle 422 on inquiry card. 

Model 
1200 
Priced 
Under 
$2000 

TYPICAL SCAN-TRON APPLICATIONS 
EDUCATION 
• ADMISSION REGISTRA
TION. Provides a simple 
method of student enroll 
ment class scheduling. 
Simplifies grade reporting 
and student record keeping. 
• ATIENDANCE REPORT· 
ING. Daily attendance on a 
period by period basis with 
absentee foilowup. 
• TEST SCORING. 
Teacher prepared tests, 
criterion referenced tests, 

or standardized tests. 
• TEST ANALYSIS. 
Detailed item analysis, 
descriptive statistics, 
question validity, and more. 

BUSINESS AND MEDICAL 
• INVENTORYACCOUNTING 
• LABOR ACCOUNTING 
• QUALITY CONTROL 
• BILLING SYSTEMS 
• MEDICAL QUESTIONNAIRES 
• HOSPITAL PATIENT RECORDS 

OFFICES IN ALL PRINCIPAL CITIES 

1:-, 1-1:1 l I_ T 1:1 r1 l I® [CJRPCJRRTICJN - 1-1111 I 1\1.111 
3398 E. 70th Street, Long Beach, CA 90805 • (213) 633-4051 

Not for sale in any 
bookstore! Not available at 
any price! The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 helpful 
Federal publications; more 
than half, free. On topics like 
home repairs. Money man
agement. 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 
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Figure 1: Simple and inexpensive power supply for the Z80 Starter Kit. It will provide + 5 Vat 1 A and ± 12 Vat 200 to 300 m A for 
the Z80 Starter Kit and user circuitry. Parts used include: Tl : 120 VAC primary, 28 VAC center-tapped secondary, 2 A ;Ol ,02: 3 A, 
200 V PIV silicon diodes; Cl ,C2 : 1000 µ,F, 50 V electrolytic capacitors (note polarity carefully) ; 7805: +5 V, 1.5 A voltage 
regulator; 7812: +12 V, 1.0 A voltage regulator; 7912: -12 V, 1.0 A voltage regulator. 

big enough for most uses. There are also three 22-pin 
sockets on the board for read-only or erasable read-only 
memory. One of these sockets is occupied by the system 
monitor. Of the remaining two, one is the programming 
socket, but it can also be used in a read-only mode. Each 
socket is selected by decoding circuitry to occupy 2 K 
bytes in memory-address space and wired for the pin 
arrangement of 2716-type devices. 

One of the biggest selling points of the kit is the 
on-board S-100 interface. Space for two connectors is 
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provided, although the connectors themselves are not. 
Technically, however, the interface is not S-100 compati
ble. The manual says that it is "compatible with general 
static memory or 110 expansion cards" but 
"specifically .. . not with the Expandoram modules ." 
Expandoram is SD Systems' series of dynamic-memory 
cards. A comparison with the IEEE (Institute of Electrical 
and Electronics Engineers) S-100 standard shows that 
only 45 of the Starter Kit's 100 pins carry the signals 
specified. Many of the unconnected pins are not vital, 
such as extended addressing and the 16-bit request and 
acknowledge lines. Others are of more interest, such as 
OMA (direct memory access) and interrupts. No OMA or 
interrupt lines are present in the interface as wired. The 
most significant of the missing signals, however, are the 
pSYNC, pDBIN, and sMl timing signals, which are used 
to implement "invisible" refresh in dynamic-memory 
boards. It should also be noted that it is not possible to 
issue a RESET signal to any boards in the S-100 slots. 
Table 1 gives a comparison of the IEEE S-100 standard 
and the on-board signal lines. 

Also, some confusion exists about clock signals, as pins 
24 and 25 in table 1 show. The master bus-timing signal, 
which the board designers call <I>, is routed to pin 25 of 
the S-100 interface. The standard specifies pin 24 for <I> 
and pin 25 for pSTV AL* (the status-valid strobe). 
However, SD Systems' dynamic-memory boards require 
clock signal ¢1 on pin 25 and ¢2 on pin 24. I suggest that 
anyone who plans to use any boards requiring clocks be 
careful of this. 

These difficulties may be overcome, however, if the 
user has the patience and skill to construct the needed 
signals from timing diagrams and design the logic to pro
duce them. The logic can then be constructed in the wire
wrap area and the signals routed to the S-100 connectors. 

Another problem with the S-100 interface on the 
starter kit is that the address and data-bus lines are un
buffered. The 280 processor can safely drive four LS TTL 
(low-power Schottky transistor-transistor logic) inputs. 
Many of the address lines are already connected to a 



BUILD YOUR 
OWN 280 COMPUTER 

This practical guide shows how to 
build a working computer based on the 
Zilog ZBO microprocessor. Each computer 
subsystem is fully explained and sup
ported by proven design and testing in
formation. The description focuses on a 
basic single-board microcomputer con
taining: 

D easy expansion to include a video termi
nal D a 1 K-byte operating system D serial 
and parallel ports D hexadecimal display D 
audio cassette mass storage 

330 pp., softcover 

SJS.95 

STEVE CIARCIA is a 
Computer Consultant, 
Electrical Engineer, and 
author of " Ask Byte" 
and "Ciarcia 's Circuit 
Cellar' ' columns in BYTE 
magazine. 

CIARCIA'S CIRCUIT CELLAR - VOLUMES I & II 

800-258-5420 
Please send: 
___ BUILD YOUR OWN ZBO COMPUTER S 15.95 
___ CIARCIA'S CIRCUIT CELLAR, VOL. I SB.00 
_ _ CIARCIA'S CIRCUIT CELLAR, VOL. II S 12.95 
Add 75<! to cover postage and handling. 

VOL. I details a variety of microcomputer 
projects. A collection of the best articles 
from the popular series in BYTE magazine, it 
includes: 
D D/A conversion lJ programming EPROMS D 

AC remote-controlled appliances D digitized 
speech [J touch input video display 
Complete instructions. 125 pp., softcover 58.00 
VOL. II tells how microcomputers can be inter
faced to our environment and includes: 
D building a computer controlled home-security sys

tem D computerizing appliances D transmitting digi
tal information over a beam of light D building the 
Intel 8086 microprocessor system design kit D 1/0 
expansion for the TRS-80 
Every step spelled out. 330 pp., softcover. S 1 2. 9 5 

-----------------------~ 

Tit le ________________ _ 

Company 

Street __________ ______ _ 

D Check enclosed in the amount of S City State Zip ____ _ 
D VISA D MasterCard Expires _ ____ _ 

Card # ~ ~f I 10 Main Street 
lj[][)~~ Peterborough, NH 03458 61 

L--------------------------------------------------~ 
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S8·80 
Single Board Technology 

• 4MHz z s o A cru 
• CP / M 2 o p e rilting system 
• 6 4K 200ns milin memory 
• 8 -inch duill f loppy drives 
• 50-pi n ·ex p ilnsion co n nector 

• 2-seriil l p o rt s 
• 2-p il r il l le l ports 
• 4-counter / timers 
• Hilr d disk opt ions 

~ m ·j 
- -- - ----

The Price 
Is Nice. 

ilVilil il bl e $ 242 5 
B<1 sic system with: 6 00K by tes 

• 2.4 m eg<1b ytes $3490 
•l.2meg<1b y tes $1990 
A Z80A CP U combined wit h t he Cr / M' ope rilting sys tem opens 

new v istil s to softwilre <1v<1i l<1bi l i t y for e ight -bit mi cros. 

FORTR AN. CO BOL BASIC A PL PU I <1nd PilSCill ilre ilvili lilble 
now t o <1cco m od<1te to d ily·s sc ientific ed uci1tion<1I. sop h isti· 
Cilted sm<1 1l business <1nd pe rson<1I system users. 

~ CPIM is a registered trademark of Digital Research, Inc . 

NORTHEAST COMPUTER SALES 
563 South Main Street 

Bradford, Massachusetts 01830 
(61 7) 683-3024 

INMAC INTRODUCES 
THE SOLUTION TO YOUR MICRO SUPPLY 

AND ACCESSORY NEEDS. 
• One-Stop Shopping. This new catalog offers over 1,000 
products specifically for Micro Computers. Compatible w ith 
Apple. Atari. Northstar. TRS-80s and many others. . 
•Convenient Ordering. By mail or phone. ordering supplies 
and accessories from this catalog w ill be quick and easy 
• Fast Delivery We' ll ship your order within 24 hours from our 
distribution centers in New Jersey, California. Illinois and Texas. 
Overnight delivery available. 
• Top Quali ty Products. Virtually all our products are 
guaranteed for at least one year. Risk-free trial of any product 
for45 days. 

Send for your FREE 
lnmac Catalog or call 
1408) 727-1 970. 

a /n1nac 
Dept Micro. 2465 Augustine Drive. 

Santa Clara. CA 95051 
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decoder, so they can drive only three more input loads. A 
high-quality S-100 board will not present more than one 
load to the bus. If two such boards are present in the 
S-100 expansion slots, make sure that no more than one 
load for each line is present in circuitry in the wire-wrap 
area. The data bus is already driving two loads, so you 
must pe very careful about loading it at all in the wrap 
area. 

There are no restrictions on the number of MOS 
(metal-oxide semiconductor) loads, such as memory 
devices or LSI (large-scale integration) peripheral
interface integrated circuits, since such devices present 
negligible load to the signal buses. 

Care must also be taken in using any old boards that 
have standard TTL, since the processor can drive only 
one such load . You may have to add supplementary 
buffering components. 

The wire-wrap area is a fairly sizable section of the 
printed-circuit board, containing holes that mate with 
standard-pattern DIP (dual-inline packages) . Each hole 
has a solder pad; power and ground buses are available 
on both sides of the board . The useful signals, 70 in all, 
are brought out to this area. 

For my purposes, the wire-wrap area has two disad
vantages. It is too small, and I dislike the idea of con
tinually turning the board upside down to wire and check 
circuitry-both wiring mistakes and damage to the com
ponents already on the board are likely to result. I plan to 
use 44-pin connectors and standard circuit boards to 
alleviate these problems. 

The on-board EPROM programmer is a strong feature 
of this system. It will program type-2716 and 2758 
which require other supply voltages) . In stock trim, the 
system is capable of programming only 914 bytes, since 
that is all the user-programmable memory available. 
However, a program is provided to allow the. data to be 
programmed to reside in any area of memory. This 
would allow programming from any user-installed 
memory, and copying read-only memories from the 
spare socket to the programming socket. One suggestion 
for those planning to use the starter kit for large-scale 
read-only memory programming would be to install a 
ZIF (zero-insertion-force) socket in place of the provided 
programming socket. This would prevent bent pins and 
other such damage incurred in prying the programmed 
device out of the socket. 

Some interface capability is built into the Z80 Starter 
Kit, in the form of a Z80 PIO (parallel input/output) and 
Z80 CTC (counter/timer circuit) components. The Z80 
PIO is a parallel interface circuit similar to the Intel 8255 
and Motorola 6820. It has two 8-bit l/O ports with two 
handshake lines each, and it can be configured in several 
ways by the use of programmable registers. 

The Z80 CTC is a counter and timer circuit (it also is 
programmable). It has four channels, three of which are 
used by the kit for timing functions in the read-only
memory programmer and cassette interface. One channel 
is available to the user. When properly programmed, the 



Collector ~dition 
BYTE COVERS 

The Byte covers shown below are available as beautiful Col
lector Edition Prints. Each full color print is 11" x 14", including 
1W' border, and is part of an edition strictly limited to 500 prints. 
The artist, Robert Tinney, has personally inspected, signed and 
numbered each print. A Certificate of Authenticity accompanies 
each print guaranteeing its quality and limited number. 

The price of a Collector Edition Byte Cover is $25, plus $3 per 
shipment for postage and handling ($8 for overseas airmail). 
Collector Prints 9, 10, 11 and 12 can be purchased as a set for 
$80, as can Prints 13, 14, 15 and 1 6. 

Collector Edition Byte Covers are also available in the beauti
ful mat and frame shown above for $60 each (if Set 9-12 or Set 
13-16 is ordered framed and matted, the price per set is $200). 
The mat is a neutral gray which blends with most decors, and the 

...... 
c.> . ...... 
SI' 

black 12" x 16" frame is trimmed in 
silver. The print is mounted under 
non-glare glass. 

Framed and matted prints are 
shipped UP~no delivery to P.O . 
boxes. Because of expense and 
breakage, no framed prints are 
shipped overseas. Please allow 4-
6 weeks delivery for framed prints. 

FUTURE COMPUTERS 
Print 13 - $25 

SMALLTALK 
Print 14 - $25 

SOFlWARE 
Print 15 - $25 

CHIP BUILDING 
Print 16 - $25 

To order use the coupon be
low; Visa and Master Charge 
orders may call Toll Free. 

Ch 
Ill -cp .... 
j') .,. 
CC> 
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SOFTWARE PIRACY THE PROGRAMMING ROUTE 
Print 9 - $25 Print 10 - $25 

FORTH 
Print 11 - $25 

FUTURE PAST 
Print 12 - $25 

PERSPECTIVES 
Print 8 - $25 

COMPUTER CHESS 
Oct. 1978 

$7.95 

THROUGH THE 
TRAP DOOR 

Mar. 1979 
$35.00 

BREAKING THE 
SOUND BARRIER 

Sept. 1977 
$35.00 

I 
I AMOUNT 

I $~-___________ $ _ _ 

I $ __ 
I $ __ 
I $ __ 

Frames - $35 each $ __ _ 
I 0Set9·12or 0 13-16-$80. $ __ _ 
I __ Both ''.!rap Door" and "Barrier" - $55. $ __ _ 

I postage & hand ling $3.00 (Overseas $9.00) $ __ _ 

Expiration Date~--------
SHIP MY PRINTS TO: 
Name ____________ _ 

Addrfas ___________ _ 
City ___ _ ________ _ 

State, ____ __.. ·-------

TOT AL ECLIPSE 
Print 6 - $25 

COMPUTER HARDWARE 
Print 7 - $25 

ALSO AVAILABLE are the prints 
shown at left. "Computer Chess" is 
an 18" X 22" full color poster . 
. "Through the Trap Door" and 
"Breaking the Sound Barrier" are 
limited editions of 750 prints each, 
signed and numbered by the artist. 
Each print Is 18" X 22', and Is. 
accompanied by Its own Certificate 
of Authenticity. If both "Door" and 
"Barrier" are ordered, a special 
price of $55 applies. 

All three prints shown at left are 
shipped first class In heavy duty 
malling tubes. 
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California: 

213-970-1476 

Apple II - 48K ... .. ..... ...... $1080 

Apple Disk w/Controller . . . . . . . . . . $475 

Apple Disk Add-on . . . . . . . . . . . . . . $375 

5~ Diskettes .. ..... . ...... . . . $25/10 

Starwriter45 cps . . . .... ... ... . . $1750 

Epson MX-80 . . . . . . . . . . . . . . . . . . $465 

Epson MX-100. . . . . . . . . . . . . . . . . $750 

NEC PC-8001 A . . . . . . . . . . . . . . . . $1000 

13" RGB Monitor .... . ... ... .. .. , $850 

S-100 64K Static . . . . . . . . . . . . . . . $550 

Qume DT-8 .... . ..... . ..... . .. $510 

ADDS Viewpoint . . . . . . . . . . . . . . . $565 

Discount on SD, CCS, AO and more. 
All Items new, guaranteed. 

~ 
PRODUCTS 

Mail: P.O. Box Q, Shennan Oaks, CA 91423 
Store: 15618 S. Inglewood A 11e., Lawndale, CA 90260 

213-970·1476 
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counter will divide the system clock by a 16-bit value and 
produce a pulse train or interrupt signal. 

I should also note that the processor is a 2 MHz ZBO, 
not a 4 MHz ZBOA. The precise clock rate is 
1.9968 MHz. 

The kit features a switch-selectable automatic restart 
for those interested in dedicating the unit to a particular 
application. After a system reset, the monitor examines a 
switch that chooses whether the normal monitor program 
or the program in the number-1 read-only-memory 
socket should be executed. This allows the system to run 
without operator intervention after reset. 

System Monitor 
The system monitor supplied with the Z80 Starter Kit 

is called ZBUG. It is a fairly sophisticated program 
residing in a 2 K-byte read-only memory. The monitor 
provides the following command functions: 

•Return to Monitor 
•Examine Memory 
•Examine Port 
•Examine Register 
•Set Breakpoint 
•Single-Step 
•Execute 
•Dump Memory Contents to Cassette 
•Load Memory from Cassette 
•Program EPROM 
•Next (repeat last operation for next location) 

Each function is activated by a single key on the keypad. 
With one exception, the ideas behind each of these 

functions should be obvious. Return to Monitor causes 
the executing program or other monitor function to cease 
and allows a new monitor command to be entered . It is 
supposed to be able to recover the system when an 
executing program is in an infinite loop. 

I found that this does not always work. If a jump is 
executed to an unused area of memory, the monitor will 
not recover it. Other mistakes are possible also. In a case 
like this the only alternative is to reset, which scrambles 
the contents of memory and is generally unproductive. 

The monitor has several other capabilities. One of the 
most important is a subroutine that calculates the offset 
for a relative-jump instruction. This is very useful in 
hand-assembling programs . Other user-callable 
subroutines are available to provide a 20-ms delay and to 
convert ASCII (American Standard Code for Informa-

. tion Interchange) characters to and from binary. 
One hard-to-find piece of information is the address to 

return control to the monitor from a program. The 
address of this reentry point is hexadecimal OOAE. 

Documentation 
The ZBO Starter Kit Operations Manual is the main 

system documentation. A Mostek ZBO Micro-Reference 
Manual is also provided. It is a small booklet that gives 
the Z80 instruction-set mnemonics, op codes, and timing 



An Introduction to Digital Electronics, Logic 
De_sign, and Computer Architecture 

Today, there is an increasing demand for computer users who are 
not only well versed in software, but who can also maintain, 
modify, and design their own hardware systems. 

Microcomputer Structures 
by Henry D' Angelo 

This text introduces computer users with 
little or no background in digital hardware 
to the basic computer structures used in 
microcomputer design and microcomputer 
interfacing. Helpful examples and end-of
chapter exercises further illustrate the 
various concepts presented, and a detailed 
bibliography provides additional reading 
opportunities. As a resource, it will assist: 
•programmers and systems analysts 
•engineers and scientists 
•managers 

As a textbook, it will thoroughly prepare 
students in the fundamentals of digital 
electronics. The author uniquely begins 
with Chapter 0, a section for those having 
no background in electronics. An Instruc
tor's Manual accompanies the book, giving 
detailed explanations and solutions to the 
exercises at the end of each chapter. 

Dr Henry D' Angelo is the Associate Dean 
of the College of Engineering and Pro
fessor of Manufacturing Engineering at 
Boston University. 

ISBN 0-07-015294-2 
395 pages 
hardcover 
314 illustrations 
18.95 
Instructor's Manual 
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information. It also gives a summary of Z80 PIO and Z80 
CTC programming. 

The Operations Manual is fairly well written: most of 
the information is presented clearly, although occa
sionally a useful item is buried. The best place to look for 
these is in the "Example Programs" section. Several pro
grams are provided there that give an overview of the kit 
and help expand its usefulness. A complete schematic 
diagram and a complete source-code listing of the 
monitor are also included. 

Power Supply 
The manual states that the Z80 Starter Kit requires 

+5 V at 1 A for normal operation and an additional 
+25 V supply at 30 mA for read-only-memory pro
gramming . I designed the power supply shown in figure 1 
to provide the +5 V, as well as power for linear 
semiconductor devices in the wire-wrap area at ±12 V. 

Finally, a price-performance 
breakthrough for mass storage 

in a one-piece, handsomely 
styled desk-top computer. 

DEALER & OEM 
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All parts but the voltage regulators are available from 
Radio Shack. The regulators can be acquired at most 
electronics supply houses or by mail from any of several 
BYTE advertisers. Be sure to mount the regulators on 
heat sinks, and don 't be surprised if they become warm. 
The supply will put out 1 A at +5 V and 200 to 300 mA 
at ±12 V. The +25 V supply for EPROM programming 
can be provided by three 9-V transistor-radio batteries in 
series, since the current requirement is so small and the 
duration of use is short. 

Summary 
If you are looking for a single-board computer that can 

be expanded and run 8080 or Z80 software, the Z80 
Starter Kit is a good choice. You should also consider it 
for practical applications such as home security and 
small-scale industrial or laboratory control, and as an in
expensive stand-alone EPROM programmer.• 

• 5 114" Micro -Winchester™ 5 Mb y te (formatted) hard disk. 
• 700K or .350K floppy disk back up. 
•Dua l Z·80 processors with 64K RAM. 
• Dual RS2.32 p o rt s. 
•Co mplete and ready to run with CP / MT"' 2 .2 . 

• La rgest /nl erlec d istri but o r in the United S ta l es. 
• Dis tributor for C. /l o h , MP/, t:pson. 
• Seagate, Tanden drives. 
• Corvus h ard disk s, multiplexers. 
• Superbr ain S · / 00 b us , g r aphics. a nd p ar a /let p o rt. 

• Softwar e: Mic roPro, A ccounting Plu s, Peac htree, 
Co ndor , Ben c hmark. 

CMC International 
A Dl v l~l o n o f Co mputer Ma r k etin g Corpo rat io n 

I I O~B Ma in . Su it e I 25 . llcllcvue. WA 98004 
1206) 453·9777 
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& 
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FLOPPY DISC DRIVES 
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QT-8 $525." 

Q TYl 

QUME LETTER QUALITY 
PRINTERS 
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PURCHASE 
DESCRIPTION PRICE 

LA36 DECwriter II .. ........ . . $1 .095 
LA34 DECwriter IV . . . . . . . . . . . . 995 
lA34 DECwriter IV Forms Ctrl. . . 1,095 
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VTIBXAC Personal Computer Option 2,495 
T1745 Portable Terminal . . . . . . . 1,595 
Tl765 Bubble Memory Terminal . 2,595 
TI Insight 10 Terminal . . . . . . . . . 695 
T1785 Portable KSR, 120 CPS. . . 2,395 
Tl787 Portable KSR, 120 CPS . . . 2,845 
Tl810 RO Printer . . . . . . . . . . . . . 1,695 
Tl8211 KSR Printer . . . . . . . . . . . . 2,195 
o\DM3A CRT Terminal . . . . . . • . . 595 
ADM5 CRT Terminal . . . . . . . . . . 645 
ADM32 CRTTerminal . . . . . . . . . 1,165 
ADM42 CRTTerm lnal . . . . . • . . . 1,995 

1,695 
1,295 
2,295 

895 
1,075 

!!!!!!!! Lener Quality, 7715 RO . . . . . . . . 2,895 Letter Quality, 7725 KSR . . . . . . . 3,295 
2030KSRPrinter30CPS ...... 1,195 

"';:::::: 2120 KSR Printer 120 CPS . . . . . 2,195 
111 1,345 

1,695 
745 
895 
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1ZMOS. HMOS. 315MO S. 

$105 s 58 $ 40 
95 53 36 

105 58 40 
220 122 83 
200 112 75 
162 90 61 
115 67 43 
315 185 119 
167 98 63 
190 106 72 
240 140 90 
153 85 58 
249 138 93 

67 37 25 
230 128 86 
273 152 102 
162 90 61 
211 117 8ll 
57 34 22 
62 36 24 

112 65 42 
190 106 72 
162 90 61 
125 70 48 
220 122 83 
86 48 32 

103 57 39 
278 154 104 
316 175 119 
115 43 
211 8ll 
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26-1062 16K . . .. . ... . . . ... . . . 5849 
26-1066 48K w ith 

2 Drives , RS232 .. .. . . . .. ... . 52069 

COLOR COMPUTER 
26-3001 4K ........ ... ....... 5318 
26-3002 16K Ext. Basic. .. .... . . 5488 
26-3003 32K Ext . Basic . . .... . . 5578 

POCKET COMPUTER 
26-3501 Pocket Computer . ... . 5188 

CENTRONICS 
739-1 PRINTER 
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COSMAC 
EPROM Programmer 

Programming an EPROM (eras
able programmable read-only mem
ory) has become much easier in recent 
years. The old-style 2708 EPROMs 
(1Kby8 bits) required +26 volts (V) 
to be turned on and off 100 times for 
each byte programmed-a total pro
gramming time of 100 milliseconds 
(ms) per byte. A 2708 programmer 
was a complex device that often relied 
on adherence to close timing specifi
cations and used switching transis
tors. It was also necessary to program 
the whole device at once-unpro
grammed addr_esses contained invalid 
data and could not be programmed 
until the entire device was erased. 

The newer 2716 (2 K by 8 bits) and 
' 2732 (4 K by 8 bits) EPROMs, on the 

other hand, use only +5 V on the 
programming pin (a + 25 V supply is 
necessary, though). A single byte at 
any address can be programmed in 
50 ms. Under certain circumstances, 
you can even program one bit of a 
byte. 

These features make EPROM pro
gramming possible with a relatively 
simple circuit connected to a micro
processor. This article describes an 
EPROM programmer, based on the 
RCA COSMAC 1802 microproces
sor, which is designed for the not-so
affluent computer enthusiast. (Pro
jected cost for the programmer cir
cuitry is about $30, and single-board 
1802 computers are available for 
about $100. Considering that in-
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Dan Rubis 
POB 402 

St. Clair Shores, MI 48080 

dustrial programmers cost thousands 
of dollars, this is an outstanding 
value.) The approach I have taken 
should allow any 1802 computer to 
be used. 

Design Basics 
This is a "bare bones" design, with

out many protective hardware fea
tures, and so a certain amount of care 
and attention to detail is required: a 
goof-up could cost you the price of an 
EPROM. The key here is simplicity; 
hence the use of the 1802. The 1802 
excels in control applications and will 
provide the address, data, and con
trol signals, as well as perform all the 
timing functions of the programming 
process. 

Programming a 2716 or a 2732 is 
quite similar to programming a 2708, 
the main difference being the storage 
size. If your computer has only 4 K 
bytes of programmable memory, any 
2732s you program will have to be 
done in two 2 K-byte segments. The 
biggest advantage of the new-style 
EPROMs is the simpler programming 
process: all that is required to pro
gram a byte anywhere in the address 
space is one 50-ms pulse. 

Figure 1 illustrates how the 1802 
computer functions as the controller. 
The computer's programmable mem
ory will hold the data to be pro
grammed into the EPROM. With ap
propriate software, the computer will 
supply address and data to their 

respective latches. Then the control 
lines of the computer will signal the 
latches to hold the address and data. 
The output of each latch is applied to 
the appropriate pin on the target 
EPROM. 

The computer then applies a con
trol signal (programming pulse) to the 
EPROM. This pulse signals that the 
data information is ready and that it 
should be programmed into the mem
ory location as specified by the ad
dress. Three conditions are necessary 
to successfully program a byte of data_ 
into the EPROM: 

1. The address location must be 
applied to the correct pins of the 
EPROM (AO through AlO). 

2. The data byte must be applied to 
the output pins of the EPROM (00 
through 07). 

3. A programming pulse of 50 ms 
must be applied to the program- · 
ming pin of the EPROM (PGM). 

Notice the two 24-pin integrated 
circuits (IC3 and IC4) marked CDP-
1852 in the circuit diagram (figure 
2a). These are RCA CMOS (comple
mentary metal-oxide semiconductor) 
8-bit I/O (input/output) ports, which 
will be used in their output mode as 
latches. 

The memory locations of a 2716 
are addressed in the range from 000 
through 7FF hexadecimal and there
fore require eleven address bits. One 
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Model 953A EPROM 
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• Programs 2508, 2758, 2516, 2716. 2532 and 2732 five volt EPROMS. 

• Complete - no personality modules to buy. 
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Figure 1: A block diagram of the £PROM-programmer system. The 1802 microprocessor provides address and data signals to 
latches , then, through the use of various control signals, releases the information from the latches at the proper time to program the 
EPROM. 

1852 8-bit latch is not large enough; 
an additional C0-4042 4-bit latch 
(IC2) is needed. Also notice that the 
1852 has two device-select pins, CSl 
and CS2, and a clock pin. These pins 
are used to latch the address at the ap
propriate time. The 4042 is a simple 
latch and does not have select pins; it 
is necessary to include a C0-40ll 
quad NANO gate to help select the 
latch. See figure 3 for the pin assign
ments of the COP-1852, C0-4042, 
and C0-40ll. 

The programming data is only 
8 bits wide, and, therefore, only 
one 1852 (IC4) is required for latch
ing. Refer to figure 2a for information 
on how it is connected to the 
EPROM. 

The 2732 has slightly different pin 
designations. The All address bit is 
assigned to pin 21, and V PP now 
shares the output enable (OE) pin 20. 
All has to be accommodated in order 
for the EPROM to address 4 K bytes 
of memory. This is the dashed line in 
figure 2a. 

If you plan on programming both 
2716s and 2732s, a switch will have to 
be provided; otherwise jumper wires 
will do nicely. 

Power Supply 
The schematic for the 5-V power 

supply is shown in figure 2b. Its input 
comes from a well-filtered + 8-V 
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source, such as a transformer /bridge
rectifier /capacitor combination. The 
+ 25-V programming power supply 
(figure 2c) is a full-wave rectified 
24-V AC transformer, filtered by a 
3500 ~iF capacitor and regulated by 
an LM 340-24 positive voltage reg
ulator. In order to meet the +25-V 
requirement using a + 24-V 
regulator, a diode (1N914) is placed 
in series with the ground reference pin 
of the regulator. The diode represents 
about a 0.6-V drop and therefore 
brings the ground reference of the 
regulator up from 0 V to 0.6 V. The 
output of the regulator will therefore 
be 0.6 V closer to the required 
voltage. The manufacturer allows a 
tolerance of ± 1 V on the program
ming voltage, and the added diode 
puts the voltage within this tolerance. 

Timing 
The computer has eight clock 

cycles of period T for every machine 
cycle (see the timing diagram, figure 
4). A machine cycle can be either a 
fetch or an execute cycle. I will 
discuss only the programming ex
ecute cycle, OUT7 (67). This instruc
tion transfers data from the com
puter's programmable memory to the 
data bus. 

An OUT7 instruction asserts a 
logic 1 level on each of the N2, Nl, 
and NO status lines. In this design, N2 

is used to signal the latches when to 
hold the address and data. 

N2 stays at logic 1 during the entire 
execute cycle. When N2, TP A (line 
3), and MRD (line S) are logic true 
(1, 1, and 0, respectively), the high
order address byte Al is on the bus 
and is ready to be latched (see line 2 
at clock cycle 1.5). 

Only bits AB through AlO of the 
high-order address are needed for a 
2716 EPROM. These three bits are 
latched by the 4042. In order to latch 
them at the correct time, TP A and N2 
are ANOed together using the 40ll 
NANO gates. When both TP A and 
N2 are at logic 1, the STROBE pin of 
the 4042 latch will be at logic 1. This 
allows the outputs of the latch to 
follow the inputs; what appears at the 
latch's · inputs also appears at its out
puts. When TPA goes from logic 1 to 
logic 0, this negative transition essen
tially freezes the outputs of the latch 
until a subsequent positive transition 
(0 to 1) occurs. Another positive tran
sition of the STROBE pin will not 
occur until after the SO-ms program
ming pulse has been completed (see 
lines 2, 3, 6, and 7 of the timing 
diagram, figure 4). 

Further down the execute cycle, the 
low-order bits AO through A7 are 
available on the address bus starting 
at 2.5 on the clock cycle (AO). TPB 
goes positive at clock cycle 6.5, and 

Text continued on page 352 



Circle 134 on inquiry card. 

• 

MICROCOMPUTERS 
CRT TERMINALS 

PRINTERS 
DISKETTES 
SOFTWARE 

call (617)934-0445 

for faster delivery 

Add 52 per item sh ipping,53UPS in US;53 .50 Canada 

512 air Europe & Central Amer ica ;518 elsewhere. 

Circle 145 on inquiry card. 

68000 
ERG68-696 68000 CPU in production. Meets 
or exceeds IEEE696 S-100 standard. 

$1995 
Available software: Z80 emulator, 68K 
FORTH systems language, Whitesmiths' 
UNIX-like IDRIS-0/S with C or Pascal com
pilers. 

Integrated 68000 systems also available. 

Special offer: 68K Mini-System $7995 
CPU, 4 port 1/0, 64K static RAM, 68K FORTH 
systems language, 1 O slot mainframe, 
(2) 8" DID, D/S floppy drives or a 5 MB 5 % " 
hard disk drive. 

Empirical Research Group, Inc. 
PO Box 1176 

Milton, WA 98354 
206-631-4855 

ENGINEERING 
SOFTWARE 

FOR MICRO'S 

Graphic Software for Micra's - This self-teaching guide will show you how to 
write your own 20 and 30 graphics software. Conta ins 61 programs for elementary to 
advanced graphics operations - translation , rotation , sca ling , clipping, stretching, hidden 
line removal, shading, perspective, intersections, animation and more. Also includes 
practice problems for" classroom use. Program listings in BASIC fully explained and 
presented alongside theory. Perfect for students, professionals & software developers. 
"One of the most outstanding books on computer software"- Alan Grund, University of 
Ill inois · 
" A magnificent book .. . a major contribution to the educational literature for computers" -
Philip Becker, Christian Brothers College, Memphis 
Book with listings-$19.95, Disk(Apple II plus 48K DOS3.3) -$ 18.95 

Engineering Applications of Micra's - A collection of techniques and 
programs for applying micra 's and computer graphics to engineering - structura l 
mechanics, kinematics, heat transfer, systems analysis, Fourier analysis , optimization, 
CAD/CAM, and more. Theory with listings in BASICfullydocumented. Book with listings
$28.50, Disk(Apple II plus 48K DOS3.3)-$19.95 

Structural Analysis on Micra's - Theory and program list ings in BASIC for 
matrix structural analysis of rigid frames . Graphical output shows disp laced 
configuration. Member loads determined. Use software as is or modify for your specia l 
applications. Book with listings-$39.95, Disk(Apple II Plus 48K DOS3.3)-$24.95 

KERN PUBLICATIONS• Duck Hill Rd• PO BOX 1029C e Duxbury, MA 02332 
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ADDRESS 
BUS 

DATA 
BUS 

TPA 

N2 

TPB 

MRD 

A7 

A6 

AS 

A4 

A3 

A2 

Al 

AO 

RUN 

N2 

TPB 

MRD 

D7 

D6 

D5 

D4 

D3 

D2 

Dl 

DO 
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IC1 
IC2 
IC3 
IC4 

Type 

CD4011 
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+5V 

14 
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>----- -----'l'-"f6 c D 4011 I 
I s b 

4 I NOTE: 
CONNECT UNUSED PINS 8, 9. 12, 13 OF ICl TO +5V 1- I 

I -2 I +5V 

.-----:---3-af o ri- I t 
L ______ J Vpp +5V 

i 0 116 J1, +sv I 
Yee D4 o -~-2~ 

__2 STORE POL 
6 I r V 1 cc OE/Ypp 

r----~ D4 IC2 Q4.!-------------.=!~TE!._--~All I 
CD4042 I 

13D3 Q311 I I 
.---,'-4D2 Q2 10 I 2132 I 
~01 Ql2 I I 

GND 
- ·--r=-rhia ----

+5V 

rz1H 
MODE Vee 

L.:>-._-:--+--t--+-~-1::..:i1 CLOCK c +SY 

c l3 CS2 
IC3 

c l m CDP1B52 

::-120 

c 22 D 17 007 
21 

Vee OE 

Vpp fll-c>. 
-- 20 

016 006 19 Ypp 
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015 005 17 

GND 

7 
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12 
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15 

2716 2.7K 
l/2W 
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Dl3 0 03 10 

c 7 
012 002 

8 -
c S 011 001 !._ 

c 3 DID 000 .L 
CLEAR GNO 

14 ,;,12 

c +SY 

14 ~-t 
- l , CLEAR MODE Vee 

I CLOCK --- 13 
CS2 

IC 4 
l CS! CDPIB52 
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017 007 

21 
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Dl6 006 

19 
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DIS 005 

17 

16 014 004 
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- 9 
Dl3 D03 
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-
c 7 

012 002 
8 

S Oil DOI 6 

3 010 000 4 
GNO 

);2 

.....!2 AlO 

----ll A9 
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AO 
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Figure 2a: A schematic diagram of the EPROM programmer, which illustrates the use of one 1852 8-bit latch (JC4) to hold the data 
that will be programmed into the EPROM. An 1852 and the combination of a 4042 latch and a 4011 NANO device are used to hold 
up to 12 address bits. 
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ndYour. 

Computer System 
with these Professional Quality 

CP/M™ Software Packages* 

SPELLBINDER™-the best word processing and office 
management system. All standard features plus horizontal scroll, 
boilerplating, mail merge, sorting, 2 column printing, forms crea-
tion. and much more . . .. ........ ... . ... . ......... S395 
Law Office Management add on package ...... .... S395 

ACCOUNTING PLUS™ - modular. true double 
entry bookkeeping system with audit trail; includes GL, AR, AP, 
payroll, inventory. point of sale, sales order entry. purchase order 
entry Minimum 3 module system ........ . .... S1600·4000 

PLANSO™ - powerful multi-level financial modeling sys
tem to plan, analyze, and report interactive and programmed ' 
modes . . .. ... . . ..... . . . . ... ... .... . . . .... .. ... SZ95 

*These and other powerful, professional and personal software 
packages are available for most computers running standard 
CP/M 2.2. For more details call or write today! 

l/11/CD DEVELOPMENT 
CORPORATION 

1445 Koll Circle, Suite Ill, San Jose, CA 95112 . (408) 947-1101 
(outofstate.call tollfree800/538-7864J • 

VIS4 ~~~;;~gi~~o~~~~~:sr:~~ji;r~~!.:sr~~~ · 1 

- ningSyst~m~ . CP/M is .:i TM of 01g1tar Re~an:h. 

Circle 186 on inquiry card. 

S-100 INNOVATORS: 
c 
I 
T 
R 
0 
N 
I 
c 
s 
I 
N 
c. 

" . 

,_.,_ 

REMOTE CONTROLLER-Innovative Features: 
*Complete 256 address control-not just 16 
*No ultrasonic link-prevents erractic operation 
* 120,208,240 and 277VAC control-for single & 3 phase operation 
*Hardware driven-requires minimal software 
*Complete line of industrial switches available-to 5.5KW 

REAL TIME CLOCK-Innovative Featuers: 
*First to use LSI OKI clock chip 
*Crystal controlled for .002% accuracy 
* 4 software selectable clock generated interrupts 
*Full clock and calendar data 
*Lithium battery backup good for 6000 hours! 

ENERGY WATTCHERn•-lnnovative Features: 
*First microcomputer based energy monitor 
*Clip on probes for easy installation 
*Monitors Real Power, not volt-amps 
*Peak Power and continuous power readings 
*Single and 3 phase operation 

See your local computer dealer or contact SciTronics directly for more information. Watch for future innovative products 
from SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA 18015 (215) 868· 7220 
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Circle 264 on inquiry card. 

MTI stocb 'em all 
for faster delivery. 

Ask about our .. OE D•· discou'nts: 
VISA and MasterCard orders accepted. 

MTI 
V IDEO TERMIN ALS Pdce 

VT100 DECscope ........... ........ .. ........ $ i5'95 
VT 101 OECscope ......... ....... .. ...... ..... 1215 
VT131 DECscope ..... ..... ... .. ..... .... .... . 1785 
VT 132 DECscope ................... . .......... 1995 
ADM 3A (dumb terminal} •...•..• ...•....•. 595 
ADM 5 (dumb w ith viSual attributes}.. 645 
ADM 31 (two page buffer) .. ........ ...... 1095 
ADM 32 (ergonomic ADM 31) ......... . 
ADM 42 eight page buffer avail. ....... . 
Tl 940 (two page buffer} ............•.... 1795 
Tl "Insight Series 10" personal term.. 695 
Hazeltine Executive 80 Model 20 ..... 1495 
Hazeltine Executive 80 Model 30 ... ... 1715 
1410 (Hazeltine dumb terminal)....... 825 
142l !Consul 580 & ADM 3A comp.} 850 
t500 (dumb terminal) ....................... t045 
1510 (buffered)..................... .......... .. 1145 
1520 (buffered, printer port) ... .. ........ 1395 
1552 IVT52 compatible) ................. .. 1250 
Hazeltine Esprit........... ..... 645 

GRAPHICS TERMIN AL S 
VTlOO with graphics pkg....... .... ..... 3250 
VT 125 (DEC graphicsl........... ... ......... 3280 
ADM 3A with graphics pkg. ...... ... ..... . 1795 
ADM 5 with graphics pkg. .... ........... .. 1845 

300 BAUD TELEPR INTERS 
LA34-0A DECwriter IV .... .... .... ........ 995 
LA34-AA OECwriter IV ........ .... .. .... .. 1095 
LA36 DECwriter 11 ......... .. ... ..... ...... .. 1095 
Teletype 4310AAG ... .. .......... ... ......... 1045 
Teletype 4320AAK ........................ .... 1 l95 
o;ablo 630 RO ..................... .. .......... . 2295 
Diablo 1640 KSR ....... .. ..................... 2775 
Oiablo 1650 KSR ....... ....... ................ 2835 
Tl 743 (portable) ... ............................ 1190 
Tl 745 (port/built-in coupler) ......... .... 1485 
Tl 763 (port/bubble memory)... ........ 2545 
Tl 765 (port/bubble/b.i. coupler) ...... 2595 
Tl "Insight Series 10/1" pers. term.... .695 

600 BAUD T ELEPRINTERS 
Epson MX-80 ......... .... ... ... .... ..... ......... 645 
Tl 825 KSA impact... ...... ... ...... ........ 1570 
Tl 825 KSR pkg........ ........ ..... ........ .. . 1795 
Tt 840 RO impact.... ... ...... .......... ....... 895 
Tl 840 KSR impact ....... ..................... 1145 
Tl 840 KSR pkg. ........ ....................... 1635 

1200 BAUD TELE PRINTERS 
Epson MX -100 ........ .... .. ............... ..... 995 
LA 120 RA (receive only) ......... ........ 2095 
LA 120 AA (forms package) ... 2295 
Tl 783 (portable} ...... ..... ....... ...... ....... 1645 
Tl 785 (port/built -in coupler) . . 2270 
Tl 787 (port/internal modem} ........... 2595 
Tl 810 RO impact............................. 1545 
Tl 810 RO pkg. ..... ........................... 1795 
Tl 820 RO impact ..................... .. .. .... 1850 
Tl 820 RO pkg................ .. ................ 2025 
Tl 820 KSR impact..... ...... ................ 2025 
Tl 820 KSR pkg.............................. ... 2195 
Lear Siegler 310 ballistic ................ .... 1945 

2400 BAUD 
Dataproducts M200 (2400 baud) 2910 

DATAPRODU CTS LINE PRINTER S 
8300 1300 LPM band) ..... ..... ... ... ... .... 5260 
8600 1600 LPM bandl ..... .. ...... ... ....... 6776 
8900 1900 LPM band) ......... ....... .... ... 10220 
8P1500 11500 LPM band) ................. 19700 
2230 1300 LPM drnml ... .... 8148 
2260 1600 LPM d'um) ....... ........ ........ 9979 
2290 1900 LPM drnml ... ................. .. 13098 

A COUSTIC COUPLER S 
A/J A242·A (300 baud or ig}... .......... 242 
A/J 247 (300 baud orig).................... 315 
A/J 1234 (Vadic compatible) .......... .. 795 
Vadic VA 3413 (300/1200 orig).. ...... 845 
Vadic VA 3434 ( 1200 baud orig) ...... 845 

MODEMS 
Goe 103A3 l300 baud Bell) .... .. 395 
Goe 202S/T 11200 baud Bell) .......... 565 
Goe 212-A 1300/1200 baud Belli..... 810 
A/J 1256 (Vadic compatible) 825 
VA 103 ( 300 baud modemphone) .... 235 
VA 345l (orig/ans triple modem) ..... 885 
VA 3455 (1200 baud orig/ans)........... 770 

CASSETTE STORAGE SYSTEMS 
Techtran 8 16 (s tore/for\"\e rd) ............ 1050 
Tech tran 817 (store/for/speed up) ..... 1295 
Techtran 818 (editing) ............. .......... 1795 
Techtran 822 (dual) ........................... 2295 

FLOPPY DISK SYSTEMS 
Techtren 950 (store/forward) 1395 
Techtran 951 (editing) .. .. ................ ... . 1995 
•P1eme call for Quote 

Dist ributo rs, New Yor k, New J ersey and Ohio. 

New York: 
516/ 482-3500, 212/ 895-7171. 518/ 449-5959 

OutsideN. Y.S.:800/~16 
New Jersey: 201/ 227-5552 

Ohio: 216/464~ 
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+BV 
FILTERED LM-340-5 

+5V 
SUPPLY 

;>-----1>---- - -jlN OUTi-----..----~ 

GND 

Figure 2b: A + 5-V supply is developed from the computer's + 8-V unregulated source. 

~ 24V 

~ ,.__30_0_m_ A _ ____ , 

BRID GE 
RECTIFIER 

+t---.... --11N 

+ 

+2SV 
SUPPLY 

LM-340-24 

OUTI-----' 

35001-'F 
IN914 

Figure 2c: A +25-V supply provides programming voltage. A +24-V regu lator is used 
in conjunction with a diode to produce + 24.6 V-well within the ±1-V tolerance 
specified by EPROM manufacturers. 

OUAO LA TCH OUAO 2-/NPUT NAND GATE 

• • 
Q4 4042 Vee Vee 
QI Q.i 
Qi D 4 

DI D3 

STORE Q3 
POL 6 Q3 

D 2 Q2 

GND 02 

TOP VI EW 

GND 

TOP VIEW 

EPROM COSMAC 1/0 PORT 

• • 
A7 2732 24 cs11cs1 CDP 18 52 24 vcc 
A6 2 23 AS MODE 23 SR/SR 

A5 22 A9 *27J6 DIO 22 Dl7 

A4 4 21 All 2 1 Vpp DOO 21 D07 

A3 5 20 DE1Vp p 2 0 5E D 11 Dl 6 

A2 6 19 AIO DOI D06 

Al 7 * 2716 
18 CE Dl2 Dl 5 

AO 8 17 D02 17 D05 

00 9 16 Dl3 Dl4 

01 10 15 D03 D04 

02 II 14 04 CLOCK II 14 CLEAR 

GND 12 13 03 GND 12 CS2 

TOP VIEW TOP VI EW 

Figure 3: Pin assignments of the various integrated circuits used in the EPROM 
programmer. 



Circle 151 on inquiry card. 

START YOUR OWN 
COMPUTER CO. 

HOW TO START YOUR OWN SYSTEMS HOUSE 
7th edition. November 1981 

$36. 

Written by the founder of a successful systems house, this fact-filled 220-page 
manual covers virtua lly all aspects of starting and operating a small systems com
pany. It is abundant with useful. real-life samples: contracts. proposals. agree
ments and a complete business plan are inc luded in fu ll. and may be used im
mediately by the reader. Proven. field-tested solutions to the many problems 
lacing small turnkey vendors are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSUL TANT $28. 
by Leslie Nelson, 4th revised edition. December 1981 

Independent consultants are becoming a vitally important factor in the micro
computer field. filling the gap between the computer vendors and commercial / 
industrial users. The rewards of the consultant can be h igh : freedom. more satis
fying work and doubled or tr ipled income. This manual provides comprehensive 
background informalion and step-by-step directions for those interested to ex
plore this lucrative field. 

FREE·LANCE SOFTWARE MARKETING 
by B.J. Korites, 3rd edition. June 1980 

$30. 

Writing and se lling computer programs as an independent is a business where • 
you can get started quickly, with little capita l inves tment• you can do it fu ll time or 
part time• the potential profits are almost l imit less. Th is best-seller by Dr. Koriles 
explains how to do it. 

HOW TO ST ART YOUR OWN WORD PROCESSING SERVICE 
by Leslie Nelson. February 1982 

$39.50 

Turn a small investment into a steady, money making business that adds $10.000. 
$50.000 or $100.000 to your income. Detailed start-up. marketing and operations 
plans are included. 

Send check. money order. VISA . Master Charge or American Express# and exp. 
date. Publisher pays 4th c la ss shipp ing . Add $1.00 per book for UPS shipp ing 
(USA only) . NJ re sident s add 5% sa le s tax. For faster shipment on credit card 
orders ca ll 1201) 783-6940 . 

ESSEX PUBLISHING CO. Dept 2 
285 Bloomfield Avenue •Caldwell. N.J . 07006 

Circle 169 on inquiry card. 

SAVE $600.00 

On TRS-80® 48K Model III 
TRADEMARKS: 
TRS-80 and TRSOOStRadio Shuck/land~ Corp. 
LDOS1Logica\ 5) 5tem5 Inc . 
Kit 111/Morgar ~ ProduCl5 Inc . 

Circle 406 on inquiry card. 

Lirnited Supply Now Available 
For The Low-Low Price Of $1895.00 

• 
Includes all the standard basic features of the TRS-80; 
Model Ill with 48K of RAM and disk expansion Kit Ill™ 
with two 40 track double density Tandom disk drives. 
Completely compatible with TRSDOS™ and LOOS™ 

Also available - TRS-80'' Model Ill same as above with 
two 80 track Tandem disk drives for only •2145.00 

If You Own A 16K Model III. 
You can easily expand your capabilities with our low 
cost disk expansion Kit 11frM 
Completely compatible with TRSDOS™ and LDOSYM the 
Kit Ill™ single drive assembly includes: One 40 track 

51/4" double density Tandom disk drive, power supply, 
floppy disk control card, mounting hardware, 

applic~ble cables QNW' V $ 599 00 
and instructions. La • 
Also available - Kit Ill™ same as above with 
one 80 track Tandem disk drive for only •724.00 

MORGAN 

Call TOLL FREE (800)851-4614 
In Illinois Call (618) 233-0018 

We accept: Vi5a. Ma5ter Churge. Certified Check5 (Per5onal checks 
rt·qui re three week5 c!ecHuncd. Money Order5. and C.0.0. 

Morgon Products Incorporated 104 Berkshire Drive Belleville. Illinois 62223 
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Text continued fr om page 346: 

when TPB, MRD, and N2 are logic 
true, the 1852 8-bit latch "knows" 
that the low-order address byte is on 

LIN! FUNCTION 

1 CLOCK 
0 

ADDRESS 

TPA 
0 

TPB 

6 N 2 
0 

the bus and is ready to be latched. 
Likewise, the . 1852 will stay latched 
until TPB, MRD, and N2 are logic 
true again. 

4042 OUTPUT O -----'~ ADDRE SS BITS AB, A9 , AlO LATCHED 

--I i.-- OUTPUT FOLLOWS INPUT 

8 1852 OUTPUT 
0 -------------~x::::::::x---f.'----

0 UT PUT FOLLOWS INPUT-I 1- j 
ADDRESS BITS AO TO A7 LATCHED 

Figure 4: The 1802 timing diagram is broken into eight T-cycles. A machine cycle can 
be either a fetch or an execute cycle; the diagram here shows the execute phase and the 
timing relationship of the control signals. 

96K CP/M® 
(For your TRS-80* Model II ) 

Multiple Job Executive 
Add a whole new dimension to your 

TRS-80 Model II. Let it work while you 
work!! 

. ATON's unique JobStream™ CP/M 2.2, along with additional RAM memory; allows you to 
s1mul.taneously compile, assemble, or link in one 64K background partition (62K TPA) while you 
edit files, and spool to the printer, and communicate with another comp uter in up to four 32K 
foreground partitions (2BK TPA). · 

As you expand memory beyond 64K, you also enter the amazing world of TrackMode BIOSr" 
which not only multiplies diskette speed up to five times, but also automatically performs read 
after write checks for the ultimate in data reliability. 

•Gain h~rd disk performance for a fraction of the cost-and no backup problems! I! 
•Works 1 n 32K, add RAM memory to 256K using standard Radio Shack memory boards. 
•Supports two sided expansion disk drives ( 1.2 megabytes per diskette). 
•Allows GK- 7K more space for user programs (62K TPA). 

JobStream CP/M 2.2 (with Z-80** Debugger) 
Omni Writer™ Video Text Editor 

$235 
$150 
$ 50 
$295 

Z-80 Debugger Source Code 
Package of above (a $435 value) 

"Software with Service" 
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Prepaid, Visa, MasterCard or COD. 
Shippirig and handl ing extra. 
California residents add 6% sales tax. 
Product price and ava ilability sub ject to 
change without notice. 

CP /M' Digital Research. Inc. • • '"Zilog Corp. 
JobStream, TrackMode BIDS ' " A TON Intl. 
Omni Writer'"' Omnigraphics •'"Tandy Corp . 

260 Brooklyn Avenue, San Jose, CA 95128 
( 408) 286-4078 

Circle 41 on Inquiry card. 

Now that the complete address is 
latched, the same procedure is used 
for the data byte . The data is avail
able on the data bus when N2 goes 
positive. By using TPB, MRD, and 
N2, we can latch the data at the same 
time as the low-order address. Again, 
this data will be held until another 
logic-true condition appears on the 
device-select lines. 

The outputs of these three latches 
are applied to the appropriate pins on 
the target EPROM. With + 25 V ap
plied to V PP• it is only necessary to 
apply a SO-ms logic 1 pulse to the pro
gramming pin on the EPROM for a 
2716 and a logic 0 pulse for a 2732 . 

The generation of the program
ming pulse will be accomplished by 
programming the 1802's 1-bit Q out
put port. The Q line can be set or 
reset with the SEQ and REQ instruc
tions. The Q line will go to logic 1 or 
logic 0 respectively. By timing the Q 
line setting and resetting with a 50-ms 
delay loop, we can use the Q line to 
control the EPROM programming 
pulse. 

I The Program 
The program has to accomplish 

several objectives: 

1. Supply the address and data to 
the bus. 

2. Furnish control signals to the 
latches. 

3. Perform address bookkeeping 
chores of start, current, and finish 
addresses. 

4. Fulfill programming pulse timer 
requirements. 

(See listing 1 for the program and 
figure 5 for a flowchart of the pro
gram. The flowchart is annotated 
with numbers that correspond to line 
numbers of the program listing.) 

The delay constants in lines 25 and 
27 of the program were calculated 
using the following formula: 

DT X f delay machine cycles = 
8 

where f = clock frequency = 1/2 
crystal frequency, DT = delay time, 
and 8 clock cycles = 1 machine 



TAKE THE J·VOLUME 
PERSONAL COMPUTING LIBRARY 

FOR ONLY SZ.95 
when you join THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES 

You simply agree to buy 3 more books- at handsome discounts-within the next 12 months. 

Enjoy the challen11;e and reap the benefits ofmicrocomputing with the 
Personal Computing Library. This set of three carefully-selected books 
provides you with hours of thought-provoking computer projects. For 
only $2.95-it's a value you can't afford to pass up. 

Take a look at the books you'll get! 

MICROPROCESSORS: From Chips to Systems. 
Rodnay Zaks' Microprocessors: From Chips to Systems brings the 
hobbyist and the computer professional a complete, progressive guide 
to microprocessors- the phenomena that is revolutionizing modern 
technology. 

In over 400 fact-filled pages, Microprocessors: From Chips to 
Systems details the most up-to-oate information. Topics include inter
nal microprocessor operation, system components and their intercon
nection, basic interfacing techniques, principles of programming. a 
comparison of major microprocessors and much more. Detailed 
examples, photographs and diagrams supplement the ten extensive 
chapters. The book also describes a ''standard'' microprocessor system 
and is applicable to all microprocessors. A helpful index, appendi x. and 
bibliography make complete this excellent introduction to the exciting 
world of microprocessors. " ... (A) thorough review of all the popular 
microprocessors ... "-lnterface Age Publisher's Price $25.0Q 

CIARCIA'S CIRCUIT CELLAR: Volumes I and II. 
Tinkering with microchip assemblies and personal computers is a 
hobby for many computer enthusiasts. h's a passion for Steve Ciarcia, 
personal computing specialist whose p,opular series in BYTE magazine 
has made him a "computer folkhero '. 

CIARCIA'S CIRCUIT CELLAR: Volumes I and II provides a 
complete tutorial to the construction of over 30 microcomputer 
projects. 

Volume I includes: 
•how to build a dual voltage converter, and various methods to help you 

achieve voltage multiplication 
•classical 110 decoding and memory mapped methods 
•how to construct an 8 channel 3\/z digit DC digital voltmeter interface 
• how to build an inexpensive address state analyzer which provides 

dynamic display of the microprocessor address bus during program 
execution 
Volume II includes: 

•how to build a computer controlled security system for your home 
•a design for a computer controlled wood stove 
•an introduction to 16-Bit Computing 
•how to add nonvolatile memory to your computer 

Publisher's Price $20.95 (softcover). 

What is The Library of Computer and Information 
Sciences? 
It's the oldest and largest book club especially designed for the 
computer professional. ln the incredibly fast-moving world of data 
processing. where up-to-date knowledge is essential, we make it easy 
for you to kcop totally informed on all areas of the information 
sciences. In addition. books are offered at discounts up to 30% off 
publishers' prices. 

Begin enjoying the club's benefits by accepting the PERSONAL 
COM PUTING LIBRARY. It's the perfect reference for computer 
professionals ... and it's a great bargain, too. 

If the rep! y card has been removed, please write to 
The Library of Computer and Information Sciences 

Dept. 7-AX9, Riverside, N.J. 08075 
to obtain membership information and an application. 



Circle 234 on lnctulry card. 

SORT 
EASIER 

QUICKER 
BEITER 

WITH 
MAG SORT 

. Nbw there is MAGSORr, the f irst full 
featured Sort/Select/Merge program spe
cifically designed to take the pain out 
of sorting_ ' 1 

EASIER 
Interfacing MAGSORT to your CBASIC , 

Microsoft BASIC, Pascal/MT+ , PL/1-80, or 
Fortran-SO programs is a snap. Two simple 
statements do it all. No dedicated memory, 
relocation , or special interfacing is required 
- not even in CBASIC. ; · 

And running MAGSORT stand alone is 
just as simple. The easy'to-use utility pro
gram asks' all the questions so you don' t 
have to remember a dict ionary full 
of commands. · 

QUICKER 
I 

MAGSORT is written in 8080/ZSO 
assembl er and uses a unique proprietary 

I 

te.chn ique tha t allows the entire user mem
ory spac e to be util ized for buffering . This 
provides the fastest poss ible sorting and 
optimizes MAGSORT for large files . · , . 

BE'ITER 
MAGSORT is better than super ' Its 

unmatched features make it the sort fo r 
today's sophisticated systems. 

At $250, MAGSORT may cost a little 
more than some other sorts, but it quickly 
pays for it self with con venienc e, speed 
and versat ility. And, like al l MAG software 
products, MAGSORT includes our free one 
year support service. 

(MAS) 

Micro Applications Group Dept. 101 
20201 She rman Way, Suite 205 
Canoga Pa rk, CA 91306 

Please send more informat ion about 
MAGSORT today. D 

I would like to know more about your 
ott1er programs too. D 

!\lame ________ Title ____ , 

Address -------------1 

City ____ State ____ Zip __ _ 

CBASIC is a trademark of Compiler Systems Pascal /Ml+ is a 
trademark of MT Microsystems Plfl ·BO is a trademark of 
Digital Resea1ch Foruao-80 is a trademark of Microsoft 
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LINE NUMBERS 

2-12 

13-21 

24 

29 

30-34 

35 

36-49 

50-54 

BEGIN 

INIT IALIZ E 
PROGR AM POI NTEA S 

I NPUT START 
ANO FINI SH 
ADDRES SES 

LATCH IN 
ADDRESS AND DATA 
AN D INCRE MENT 

START PROGR AMMING 
PULSE. Q-ON 

DEL~Y 
50 m SEC 

STOP PROGRAMMING 
PULSE- Q-OFF 

DISPLAY 
" DD" 
DONE 

ENO 

NO 

SUBROUTINE 
GE TAD 54-62 

Figure 5: A flowchart of the program for controlling the 1802. The numbers to the left 
of the box symbols correspond to program line numbers. 

cycle. In a common system, the sys
tem clock is developed from a video 
color-burst crystal (3.579545 MHz). 

The inner delay loop consists of 
program lines 30, 31, and 32, for a 
total of six machine cycles for each 
time through the loop . The outer loop 
goes from line 30 to 3( for a total of 
ten machine cycles each time. The 
correct delay constants can be deter
mined by the following formula: 

[6n + 6(m - 1)(256)] 
+ [10(256)] 
= 11,186 

where mn = 16-bit delay constant 
(m is the high-order byte, n is the 
low-order byte). The series of terms 
enclosed in the first set of brackets ac
counts for the inner loop, those in the 
second set for the outer loop. Solving 

for mn gives hexadecimal 69E 
(m = 6, and n = 157). 

Programming the EPROM 
The following is th~ procedure for 

programming 2 !_< bytes of a 2716 
EPROM: 

1. Using an ultraviolet light source, 
erase the EPROM to' set all bits 
equal to a logic 1. Caution: The 
ultraviolet rays seem harmless, 
but they are not. Do not expose 
your eyes to the rays, and keep 
others from inadvertently walk
ing into the area while you are 
erasing. 

2. Verify that each memory loca
tion of the EPROM is filled with 
FF · hexadecimal. Use the pro
gram in listing 2 . 

Text continued on page 362 
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DEC LSI-II 
Components 

forth 
for PET/CBM Dependable service 

at discount prices 
Domestic 
and Export 

m•n• 

FORTH is a new concept in programming, with 
thespeedofcompilersand interactive ease 

of BASIC. Programs become a part of FORTH 
extending thepowerof FORTH and your PET. 

8050,4040 disk, cassette all PET-CBMs 16k+ 
Starter fig-FORTH w editor assembler 

P.ersonal floating point1 strings; source 

Carnpu1er Supp~•ers .. ~n[:. 
Professional turnkey development/data base 

s 35 

$75 

$259 

25 Chatham Rd., Summit, N .J. 07901 . 
Since 1973 
(201) 277-6150 Telex 13-6476 19B3 Rio Grr.de 

~in,T•x-
787es 

P.O. lox !M83 
Austin, r ..... 

78712 n©Mini Computer Suppliers. Inc . 
1979 

1111111111111 111111111111 DEA LE RS INQUIRE 

.CIPPIC!
• W11n1n1uthorizedservicin11.Applrdealerfar Applrll&ll l 

lmtn1di11r delivery an 111 mo dels-we carry 1n e normous inventory 
of Appleproduclsat alltimes! ,.OmpUtC! Immediate delivery 

"' . fisK-32K-48K - 64K - Plus or Integer in stock! 
- . . Lorm• '"""'"' ot NEW, IMPROVED APPLE Ill 128K VERSION 

Di1.1jj wi1h con1,oll1 r DOS 3.3 ATTENTION: lmmcdl111 d11ll'l'Clry 

r.:1~~~~~r~~~C~bol languages ~;,:n'i~~S~!!~/ SDFTWAREI 
Dow Jones & Quote 1eporter Pt1ch T1H Soffwar1 
Gra.PhicsTab!ets Microlall 
Viuctlc for Apple II & Ill Micro pro 
Smarterm 80 column card lnnov.tiva 
Micromodem II by DC Hayes Amariain 
and more . . . Syntm Plu1 

1ndmo11 . • 

PRINTERS 

• DIABLO (Letter Quali ty ) Retail Your Cost 
630 Rl 02 bi-foectnal/iractor> 2965.00 2699.00 
IG40K 109 keyboard, tractors 3072.00 2899.95 
630 RO Rocei .. only 2710 .00 2499 ,95 
165 DK 136 keyboarri /lr>CIDr> 3220 ,00 2999 .95 

• CENTRON ICSdot matrix 
100·9 Pora llel. h"'V du1y 
104·9 Serra!, heavy duly 
731 ·1 Parallel 
737.3 Ser io! 
704 ·11 Parol lel 
P·1 E!ec11ostatic 

1460.00 
1795 .00 
99 5.00 

1045.00 
1870.00 
495 .00 

1199.95 
1599.95 

799 .95 
899.95 

1695.00 
189.95 

~~ HEWLETT PACKARD 
//Q 2 NEW DELUXE CAL CS FROM HP! 
I:. Slim, shirt·pocket styling 

NEW! HP-11C 
Ad1i1ancedProgramm1ble 
Scientific LCD Rn1i!:S l30.00 

Your Cost: 
$114.95 

• PA PER TIGER 
Texas Instruments mG ,,.,h;cs 

~~~!:!~i~~.~e~,~~~yboard, Home Computer ~~~G graphics 

995.00 
1094.00 
1295.00 
1394.00 
795.00 
894.00 

895.00 
969.95 

1099.00 
1195.00 
695.00 
789.00 

Jl.99/4A U/L case & more! RNdd rom ep, 445 

Olvmnic 
Sales 
COiP"B"D'V NEW! HP-12C 

Now KEV BOARD . · SS~O~ $369.95 445G 

Advanced Programmable 
Financial LCD R~rai/ :$150.00 Main Showroom & Offices: ~.~,~~~'~'~00~:~~:.:5 ~.~~~~Gr~f:::c:i~~oS 

216 South Oxford Avenue ~ HP.l2S New Microcomputer Ret,J1I Your CoH 32K Exp. mem. module 399.95 314.95 MXSO FT 7
6
4
9
5
5

·.0
0
°
0 

Your Cost: 
$129 .95 

Retail: Your Cost 
545.00 539.95 

95.00 
659.95 
579.95 
689.95 
789.95 

L=.__J 64K CPUITerminal/ Keyboard 3750 00 3195.00 Extended Bu ie. a MUST for lOO.OO JS.DO MXBO +GRAF TRAX 80 
Los Angeles, CA 90004 HP.BS Microcomputer-bui lt·in printer/monitor 32K module MXSO FT+ GRAF TRAX 80 795.00 

• 

3250.00 2499.00 Speech synthesizei MX100 995.00 
WE H 0 N 0 R · • ~~~nll ~~,i~~=~~~~%~~xu ii'~~n1~,o~~~~s) ~~~~ :~~ ~~~::~~ We cany a large in ventory ol software. & l--W"""E.,.;.;A~L~O~H~A~V~E~.-.-.--"'";,;,...----

._V_l_S_A_a_n_d_MT~A.E~S-LT~EE~)(R~:~C6~H7~A~3R~4-G~7E_7 ____ -I HP82905A 80 col p•iot". dot mu•i• 945.00 m.oo ~~'.;o~i'~scs ~u Shde N E;;"'1 ~~g~ • NOVA Tt ON Modem• Retail Your Co.i 
HP-2601Alemrqu1litypr~r,d1isywt.el 3495.00 H J5SPLC OSC IENTIFIC 22.50 CAT 199 .95 159.95 
HP-82901M Duelm""' l256KB disk dri•o 2500.00 1999.DO Tl -40 LCO Sci/NEW 2!.95 D-CA T 199.95 159.95 

Of:g~~~~~~~o(t~M 7M~~:h~:Saetk! Call usforthelowest pricesoo 7 disk drives Call us Coll us Tl 57 Prag. Sc;eo1;f;c 39.95 APPLE -CAT Di rect connect 349.95 314.95 

Sunday Noon to 5:00 PM ~d4~c.~d~;;:;,24~N°""''m•mo" m%% 1~rn f:~fi~migPP;;~.9 · 1lrn SANYO MONITORS High resolut ion 

Order Desks: (2131 739-1130 ~:i·1.~~ 41
cv 

3m~ 2:: ~~ r~·J0~~:.~i~!'r%EW 1:m ~:: g::~~ 1;i::-:1.~~.~~~· ··tv m~~ ~~rn 
T 0 LL-FAE E T 0 LL-FREE ~~~~~c ~~~:u~:;0~1 

cv 1~i·.~~ 1~~·-~~ 1-A-I_A....:...R_l_L_•_•i•- ,-.,.-.-,-,.-v-01-,-.. .::i•=",=,,"' .... ,.• .. • .. L"-·-1 ~F :::~~ ~ :~:!! ~i~ :~~ ~~~:~~ 
(outside Calif.I (within Calif.) M•mo<v mod.for 41 C 5

2
7
6
9·.99

5
5 Computer """' '•'" cou 9" Block &wh.rel thebest ,.11 .. 1 135.00 169.95 

HP-97 Progrmble pr1n.ter 750.00 

..,,..,8_0,,,0=-4,...2...,1_·...,8_0_4,..5=c-~8=0-0_·2=5-2..,.· 2-:-1.,.5.,.J=o! ~; ~:g·r~~;~::: 1';~;:~:' R/E Jl~ ~i n rn 400 SP~0c :,A,~::: ~!;_,' ::r't bulc. 195.00 i;u; A M 0 EK (Leed ex) High Ou ali ty Monitors 
NO ON E UNDERSELLS OLYMPIC SALES Wehm thetomplete lioeofmeuories, ett. BOD 16K Como•ll• 1080.00 JS9.95 \~~-G 12'' BIW. l 2 MHz 179.00 139.95 

Write & request our new 112 pg catalog- 1-----X--E--R--O--X------1 SPECIAL! JDD G g:: g;;::: g ~~: lm~ gm 
ATARl800itl! K Ccmpuiu 1250.00 11!169.95 C 1 I 1J"Color , NTSCcomp. inpul,449.00 339.95 

please include $1.00 to defray postag" & t-:====-==,.,:-,====p=1=a=' 0 0
' 

fl OHIO ""1111••11 audio imp & speaker handling-includes many more ite111.5- ram Model 820·1 l5Y."I 8" 13750.0D ilU 1• Coto• II 13'" Col0<, RBG ioout, 999.00 699.95 
._T_V_'s_ta_W_a_tc_h_es_! ________ _, 54K COMPUTER & WORO PROCESSOR C8PDF - 4B K Retai l: $3495.00Y/C: $3195 .00 hi"' 9raohi.,,soeak" 

Alt goods subject t o availability; this ad super· 
sedes all previous ads: we are not responsible 
for t ypographical errors; we will meet or beat 
any advertised prices if the competit ion has 
the goods on hand. 

\Minim um shipping and handling $4.95. 
A JJ orders sub1ect to verification and acceptance. 

Circle 278 on inquiry card. 

AS LOW AS Sper;ialrJisr;ount available ta • Ou iii B" O r iY~~ • 64 col x 32 li"e/c:olor 
$2995.00 :e~~~~:s~~;~t;:~':J~·:/nquir~l e .7 MIPS - FASTl e Manv mo re srnd leHu1e'i 

NEW-FAMOUS CORVUS DISK ORIVES- 5, 10,20 
MEGABYTES wilh fantastic new OMNINET Network 

Foruan & Paitci l '1Vili1ab le 
Manv other OSI 1uoduccr - ;i' discounffuf ptices 

•HAZEL TINE Video Dis111ay Terminals 
•SHUGART Disk Oriv" 
•DEC VT100 & VT103 
Call"' for your DISCOUNTED price TODAY! 

Call us for the best prices in the USA! System NE WI f <om Tl-Serie110 Pe rso nal ln.formilti on Tetminal ReraU 995 .00 Your Cosr 795 .00 
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Listing 1: Program instructions for controlling the COSMAC microprocessor to program a 2716 EPROM. To program a 2732 
EPROM, the mnemonic REQ (7 A) in lines 2 and 35 should be changed to SEQ (78) and SEQ (78) in line 29 should be changed to 
REQ (7A). 

3/14/cn 

!\DD. CODE 

0100 
0100 71\ 
0101 F801 
010.3 I37. 
0104 I33 
0105 86 
0106 ~8FF 

0108 r..2 
0109 FRAl 
010!3 
OlOC 
nlOE 
010~ 

OllO 
Oll l 
0112 
0113 
0114 
0115 
Oll6 
n117 
Oll8 
Oll 9 
01 ll\ 
Olll3 
0110 
OllE 
0120 
0121 
0122 
0123 
()124 
0126 
0127 
0129 
n 121\ 
012'3 
n12c 
nl2D 
012E 
Ol2F 
n130 
0132 
0133 
Cl134 
() 13 5 
0136 
0137 
0139 
0138 
013C 
013D 
013E 
OlAO 

!\ (i 

F810 
i \ 3 
D3 
06 
87 
06 
!\. 7 
DG 
88 
06 
l\8 
06 
E7 
G7 
FROG 
130 

F89E 
i\D 
7 I3 
20 
90 
3l\2 2 
80 
31\22 
71\ 
E2 
C) 7 
73 
60 
ga 
F3 
3i\ l CJ 
8 7 
73 
GO 
SR 
F3 
3Al9 
FBDD 
73 
60 
64 
303E 

11.80 

LINE 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
7. 4 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4g 
49 
50 
51 
52 
53 
54 
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CROSS ~SSEMBLER 1802 VER 1.1 

Ll\£3EL 

£3EGIN 

DELAY 

s·rop 

ASM 

ORG 
REQ 
LOI 
PHI 
PlH 
PIH 
LOI 
PLO 
LOI 
PLO 
LOI 
PLO 
SEP 
SEP 
PIH 
SEP 
PLO 
SEP 
PHI 
SEP 
PLO 
SEP 
SEX 
OUT 
LOI 
PHI 
LOI 
PLO 
SEQ 
DEC 
GHI 
I3NZ 
GLO 
I3NZ. 
REQ 
SEX 
GIH 
STXD 
IRX 
GIII 
X0R 
f3NZ 
GLO 
STXD 
IRX 
GLO 
X'JR 
!.1NZ 
LOI 
STXD 
IRX 
OU'r 
BR 
ORG 

REGIS. 
OPERND 
0100 

01 
R2 
R3 
R6 
FF 
R/ 

A.l 

R.6 
10 
R3 
R3 
R6 
R7 
R6 
R7 
R6 
R8 
R6 
R8 
R6 
R7 
#7 
06 
RD 
9E 
RD 

RD 
RD 
DELAY 
RD 
DELl\Y 

R2 
R7 

R8 

BEGIN 
R7 

£3EGIN 
DD 

#4 
STOP 
01!\0 

COMMENT 

ORIGIN 
:INITIALIZE Q = 0 
:INITIALIZE POINTERS 

STACK 111 
PROGRAM COUNTER HI 
SUBROUTINE GETt\D ffI 

STACK LO 

GETAD LO 

PRG COUNTER LO 
:PROGRAM COUNTER NOW R3 
:CALL GET!\D 
:HI START l\DDRESS 
:CALL GETAO 
:LO ST/\RT l\DDRESS 
:CALL GETAD 
: III FINISH l\DDRESS 
:CALL GETAD 
:LO FINISH ADD*PLUS ONE* 
:WAIT FOR INPUT PRESS 
:SET X TO START ADD 
:Ll\TCH ADD /\ND Dl\TA 
:LOAD DELAY CONST!\NTS 

II rr rr 

II II 

rr 

:START PROGRAMMING PULSE 
:DECREMENT DELAY COUNTER 
:CHECK TO SEE IF FINISH~D 
:CONTINUE IF NOT FINISHED 
:CHECK TO SEE IF FINISHED 

II 

:STOP PULSE AFTER 50 MSEC 

: FINIS!I!::D PROGR!\MMH~G BYTE 
:HI BYTE POINTER OH STi\CK 
:REPOSITION ST/\CK POINTE:H 
:LOAD HI FINISH l\DDRESS 
:!\ND COMPARE 
:CONTINUE IF NOT FINISH~D 

:LO nYTE POINTER ON STACK 
:REPOSITION STACK POINTER 
:LO~D LO FINISH ADDRESS 
:!\ND COMP/\RE 
: NOT FINISEI;:;:D THEN CDr.JTINU 
:ELSE 
: LOAD (DD) :J[.JE TO S IGl~?\L EN 
:REPRO. STACK POINTER 
:OUTPUT TO IIEX DISPL/\Y 

"THE END" 
:**SUBROUTINE GETAD** 

Listing 1 continued on page 358 



Circle 144 on inquiry card. 

NEVADA 

©@~@[1 

-~-

$14995 
DISKETTE ANO MANUAL 

• Uses CP/M or MP/M ORerat· 
Ing system to work with TRS-80, 
Apple's with softcard, North Star, 
Superbraln, Mlcropolls, and 
many other microcomputers. 
Needs a minimum of 16K of 
RAM. Uses single density 8" 
or 514'' diskette. 

EWS COMPUTING 
SOFTWARE TECHNOLOGY 
800 4tst Avenue 
San Francisco, CA 94121 

Edition II of Nevada COBOL, 
a subset of ANSl-74, features: 

• Copy statement for library handling. 
• CALL. .. USING ... CANCEL. 
• PERFORM ... THRU ... TIMES ... 

UNTIL. .. Paragraph or section names. 
• IF. .. NEXT SENTENCE ... ELSE... 

NEXT SENTENCE AND/DR 
<=>NOT. 

•GO TO ... OEPENOING ON. 
• Unique easily understood diagnostic 

error messages. 
• Interactive ACCEPT/DISPLAY .. 
• RELATIVE (random) access files. 
• Sequential files both fixed and 

variable length . 
• DISPLAY, 16-bit binary or packed 

decimal (COMP-3) data types with 
up to 18-digit accuracy. 

• INSPECT... TALLYING ... REPLACING. 
• ADO, SUBTRACT, MULTIPLY, 

DIVIDE, GIVING, ROUNDED, ON 
SIZE ERROR. 

• Generates optimized 8080 machine 
language at up to 500 statements 
per minute. 

WE.WELCOME C.O.D's 

~~ 
(415) 751·1522. 

CPIM. MPIM and TBS·80 are registered TM's of DlgHal Research and Tandy Corporation. 

WARNING! 
Electric Power Pollution. 

Spikes & Lightning 
HAZARDOUS to 

MICROCOMPUTERS!! 
Patented ISOLA TORS provide 

protection from ... 
• Computer errors caused by 

power line Interference 
• Computer errors due to system 

equipment interaction 
• Spike damage caused by 

copier/elevator/air conditioners 
• Lightning caused damage 

** FULLY GUARANTEED** 

Circle 142 on inquiry card. 

' ' 

... ":,'_:' 

'' ~' .. 

Pal . #4,259.70~ '• IS0 ·2 

• ISOLATOR (IS0·1) 3 isolated 3-prong sockets; Spike Suppression; 
useful for small offices, laboratories, classrooms ......... $69.95 

• ISOLATOR (IS0·2) 2 isolated 3·prong socket banks; (6 sockets 
total); Spike Suppression; useful for multiple equipment installs· 
lions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $69.95 

•SUPER ISOLATOR (IS0·3) similar to IS0·1 except double isolation 
& oversize Spike Suppression; widely used for severe electrical 
noise situations such as factories or large offices .. ... .. $104.95 

•SUPER ISOLATOR (IS0·11) similar to IS0-2 except double isolated 
socket banks & Oversize Spike Suppression; for the larger system 
in severe situations . .. ... ..... . ............ . ... .. ... $104.95 

•MAGNUM ISOLATOR (IS0·17) 4 Quad Isolated Sockets; Multiple 
Spike Suppressors; For UL TRA·SENSITIVE Systems in extremely 
Harsh environments ......... .. . ... ..... . .. ..... .... $181.95 

• CIRCUIT BREAKER, any model (Add-CB) . . . ....... ... Add $9.00 
• CKT BRKR/SWITCH/PILOT (-CBS) ........... . ...... Add $17.00 
AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1 800 225 4876 (except AK HI PR & Canada) 

~Electronic Specialists, Inc. 
171 South Main Street. Nalock. Mass. 01760 · 

Technical & Non·BOO: 1·617·655-1532 

A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 

Now you can have letter-ggalit:y P-rinting 
and professional features for just $1,495~ 

AJ daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $1,495* in our 
special limited offer. 

And you can choose from a list of options including 
forms tractor; pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 

Call your nearest AJ regional 
• 30 cps letter-quality printing 
• Changeable type faces 
•Full ASCII keyboard with 

.. it ,, ... " , 
f J 7 i 1 :t 1: i ~ ~ 1: ; \' 1 • '\' ' 

,'Fi 5 . N 
office for details: San Jose, CA 

(408) 946-2900; Rosemont, IL 
(312) 671-7155; Hackensack, 
NJ (201) 488-2525. Or check 
the phone book for the number 
of your local AJ sales/service 
office. 

numeric pad 
•High resolution X-Y plotting 
• Complete electronic forms 

control 
• 128-character buffer 
• Asynchronous RS-232 interface , 
• Printwheel, ribbon cartridge, 

and cable included 
• 3Q-day parts/labor warranty 

Circle 28 on inquiry card. 

"Price excludes oplions and is subjecl 10 
change without notice. Model shown includes 
certain oplions. Offer available only in the 
conliguous U.S. 

r:IANDERSON 
~JACOBSON 
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Listing 1 continued: 

OlAO 
OlAl 
01A2 
01A4 
011\.6 
OlA 7 
01A8 
01A9 

03 
E2 
3FA2 
3 71\4 
6C 
64 
22 
3 01"\0 

55 
56 
57 
58 
59 
60 
61 
62 

TABLE OF LABLES USED 
BEGIN 0119:DELAY 
WAIT2 01A4: 

RETURN 

WAITl 
W.1\IT2 

SEP 
SEX 
BN4 
B4 
INP 
OUT 
DEC 
I3R 

0122:STOP 

R3 
R2 
\JAITl 
'tlAIT2 
#C 
#4 
R2 
RETURN 

:TO MAIN 
:ENTRY POINT OF SUBROUTINE 
:FOR INPUT PRESS 
:FOR RELEASE 
:LOAD INPUT INTO MX,D 
:DISPLAY BYTE 
:REPO. STACK POINTER 
:D HOLDS ADDRESS BYTE 

013E:RETURN 017\0:WAITl 01A2: 

Listing 2: A program to use the 1802 to check that an EPROM is completely erased. 

3/14/81 

ADD. 

0100 
0100 
0102 
0103 
0104 
0105 
0107 
0108 
OlOA 
0108 
0100 
OlOE 
OlOF 
OllO 
Olll 
Oll2 
Oll3 
Oll4 
Oll5 
0116 
Oll 7 
Oll8 
Oll9 
OllA 
OllC 
OllE 
OllF 
0120 
0121 
0122 
0123 
0124 
0126 
0127 
0128 
0129 
0121\ 
0128 
0120 
012E 

CODE 

F801 
82 
83 
86 
F8FF 
A2 
F8Al 
A6 
F80E 
A3 
03 
06 
87 
06 
A7 
06 
88 
~6 

l\8 
06 
E7 
72 
FBFF 
3l\.3 5 
E2 
97 
73 
68 
98 
~3 

3Al8 
87 
73 
60 
88 
F3 
3Al8 
E2 
FBDD 

11.90 

LINE 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3,3 
39 
40 
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CROSS ASSEMBLER 1802 VER 1.1 

LABEL 

8EG:t:N 

7\SM 

ORG 
LOI 
PHI 
PHI 
PHI 
LOI 
PLO 
LOI 
PLO 
LOI 
PLO 
SEP 
SEP 
PHI 
SEP 
PLO 
SEP 
PHI 
SEP 
PLO 
SEP 
SEX 
LDXA 
XiU 
BNZ 
SEX 
GI-II 
STXD 
IRX 
GHI 
X0R 
BNZ 
GLO 
STXD 
IRX 
GLO 
XIJR 
!JNZ 
SEX 
LOI 

REGIS. 
OPERND 
0100 
01 
R2 
R3 
R6 
FF 
R2 
Al 
R6 
OE 
R3 
R3 
R6 
R7 
R6 
R7 
RG 
R8 
R6 
R8 
R6 
R7 

FF 
I3l\D 
R2 
R7 

R8 

BEGIN 
R7 

RR 

BEGIN 
R2 
DD 

crnWIENT 

: ORIGIN 
:INITIALIZE POINTERS 
: \.·/ORK AREA !II 
: PROGRJ\.:-1 COUNTER HI 
: SUBROUTI'.'JE GETJ\.D fll 

STACK LO 

: GET/\D LO 

. PROGRA:v1 COUN'TE:R LO 
: PROGR.i\:'-i COUNTER NOH RJ 
:CALL GETAD 
:HI START ADDRESS 
:CALL GETAD 
:LO START ADDRESS 
:CALL GETAD 
: HI F HJISH /\DDR!:SS 
: CALL GE'.:.'AD 
:LO FIN ADDRESS*PLUS O~S* 
:WAIT FOR INPUT PRESS 

START OF LOOP 
:LOAD BYTE FROM EPRCTl 
:COMPARE WITH FF 
:GOTO BAD 3YTE D NOT 0 

: COi1Pi\RE WITH ?INIS!I POI~,JT 

DONE? 
:REPOSITION STACK POINTER 
:LOAD HI FitHSH ADDRI::SS 
: AND CGr·1Pl\.RE 
:COl~Tern::: IF N'JT FI~HSHSD 

: LO BYTE POINTER 'JN STi\C~ 

:REPO. STACK POINTER 
: LOAD LO FINISH l\DDRF.S:3 
: AND CGr·lPi\RE 
: CO!JTI~rnE IF t-JOT F'IiHSll''.:D 

: DONS - - :~'J Bl1.D BYTES 
Listing 2 continued on page 360 



Circle 7 on inquiry card. Circle 283 on inquiry card. 

HAVE YOUR CAKE 
AND EAT IT TOO 

ITS A PIECE OF CAKE TO CONNECT AN A CTil< 
TRIX I INTERFACE TO YOUR OLIVETTI PRAXIS 30 
OR 35 CORRECTING ELECTRONIC TYPEWRITER. 
DAISY WHEEL QUALITY AT DOT MATRIX PRICES! 

Model EP-2A-87 

EPROM Programmer 
The Model EP-2A-87 EPROM 
Programmer has an RS-232 
compatible interface and in
cludes a 2K, 4K or BK buffer. 
Seventeen RS-232 commands 
allow another computer to 
download or remotely control 
the Programmer'. INTEL, 
TEXTRONIX OR MOTOROLA 
formats are supported. The 
buffer may be edited directly 
from a CRT and EPROMS can 
be copied off-line. Power re
quirements are 115v 50/60 
Hertz at 15 watts. 

OPTIMAL TECHNOLOOY, me. 

EP·2A·87·1 
EP·2A·87·2 
EP·2A·87·3 

Programmer with 2K Buffer . . ........ .... ..... . . 
Programmer with 4K Buffer .......................................... . 
Programmer with 8K Buffer ..... ................ .......... .... .. .. . 
Non-Standard voltage (220v, 240v, or 100) ..... ............. . 

Personality Modules 

$575.00 
$650.00 
$725.00 
$ 15.00 

PM·O 
PM·l 
PM·2 
PM·2A 
PM·3 
PM4 
PM·5 
SA·64·2 

TMS 2708 ............ $18.00 PM·5E 
PM·6 
PM·7 
PM·8 
PM9 
PM·lO 

2816 ................. '$36.00 
2708 . 18.00 2704 ' ................... 18.00 

e 10+ CPS e PRINTANDPRINT #N OPERATE 
e NO INTERFACE NEEDED: 

2732 .......... 34.00 2758 .. .. .... ............ . 1800 
e 15 MINUTE INSTALLATION 2732A . . . . . . . . . . . ... ... . 34.00 MCM68764 .... ...... 36.00 
e HALF SPACE JUSTIFICATION 
e CABLE REMOVES IN SECONDS 

USES FRONT CONNECTOR ·AT ARI 
USES CONTROLLER PLUG ·APPLE 

e PRICE:$215·APPLEADD$10 
tBASED 0 N WARDS PR30 PRICE 

e TYPEWRITER AND SERVICE 
WIDELY AVAILABLE 

TMS 2716 ............. 26.00 2764 "" ... ' .... ...... 36.00 
2532 .. .. .............. 34.00 2564 ....... ..... ...... .. . 36.00 
2716 .... ....... ........ .. 18.00 e TYPEWRITER FUNCT. UNIMPAIRED 

e AVAILABLENOW:ATARl&APPLE 
e OTHER DIRECT CONNECTIONS 

2564.................. .. .. 39.00 SA·64·3 2764 ....... ........ .... . 39.00 

AND RS232 AVAILABLE SOON 

12225 SW 2nd /SUITE 200- B 
P.O.B. CCC 

Optimal Technology, Inc. 
Phone (804) 973-5482 Atrex BEA YERTON, OR 97075 Blue Wood 127 Earlysville, VA 22936 

EW PRODUCTS! 
NOW AVAILABLE FROM AUTOMATED EQUIPMENT 

TELEVIDEO SYSTEM I 
The Televideo System I is a CP/M® based single
user computer system. State-of-the-art design and 
single board construction accounts for Televideo's 
reliability and exceptional price performance. 
Cabal, Basic, PU1 and Fortran are just a few of the 
high level languages available. As your needs grow 
so can your Televideo computer system. The 
System I can be a satellite computer of a larger 
network of user stations using the multi-processor 
multi-tasking System II or System Ill. System I 
includes TS-81 computer, Televideo 910 terminal 
(950 terminal available at additional cost) and 
CP/MS 2.2. Nation wide on-site service is available 
through General Electr ic service company. 

System I specifications: Z80A, 64K Ram, 4K diag
nosticEprom, two 5" 360K drives, serial and parallel 
port. 

CP/M® is a licensed product supplied by Digital 
Research, Inc. 

See Televideo System Ad. 

NORTHSTAR ADVANTAGE 
COMPUTER 

The Northstar Advantage Computer is an integrated 
package including full graphics capability. Line 
charts, bar graphs, pie charts and 3 dimensional 
displays are all possible as part of Northstar's 
optional graphics/DOS operating system or CP/M® 
graphics package. All Northstar applications soft
ware is available for the Advantage Computer.Slots 
for 6 additional expansion cards ·are included. 

Speclllcatlons: Z80A CPU. 64K Ram, Green screen 
12" monitor, 240 x 640 pixel graphics re•oli.Jtlon , 
sculptured typewriter-like keyboard, two 5" 360K 
drives. 

V.l.P.'s call A.E.I. 

ZENITH 
Zenith Data Systems with world famous quality and 
reliability are now available from A. E. I. The Z89 and 
290 are standalone micro computers with a one 
piece design that simplifies installation and opera
tion. With the board line of PeachTree accounting 
software and Micro-Pro word processing software 
the Zenith computers are the ideal small business 
systems. Heathkit /Zenith educational courses are 
available mak ing the Zenith computer an excellent 
choice for the first time buyer. 

Zenith specifications: 

Z89-48K ram standard, Z80 cpu. 2 serial ports, built 
in 12" terminal, one 5" 100K drive. expandable. 

Z90-64K ram standard, Z80 cpu, 2 serial ports, 
built in 12" terminal, one 5" 200K drive, expandable. 

..... . 

Because A.E.I. tests before shipping, has expertise on all items offered, and is price competitive. :e · AUTOMATED EQUIPMENT, INC. 
\,_.. . 18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 

--~ - See these products and a full line of peripheral equipment in our showroom. 

Circle 45 on inquiry card. 

(714) 963-1414 
(800) 854,-7635 
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Listing 2 continued: 

0130 73 41 STXD 
0131 60 42 IRX 
0132 64 43 OUT 
'1133 3033 44 STOP BR 
0135 E2 45 BAD SEX 
0136 27 46 DEC 
0137 87 47 GLO 
0138 73 48 STXD 
0139 97 49 GHI 
013A 73 50 STXD 
0138 F8EE 51 LOI 
0130 73 52 STXD 
013E 60 53 IRX 
013F 64 54 OUT 
0140 3033 55 BR 
Oi\00 56 ORG 
OAOO 03 57 RETURN SEP 
OAOl E2 58 SEX 
0.1\02 3F02 59 ~'1AIT2 BN4 
OA04 3704 60 WJ\IT3 84 
OA06 6C 61 INP 
OA07 64 62 OUT 
Oi\08 22 63 DEC 
OA09 3000 64 BR 

TABLE OF LAI3LES USED 
BEGIN 0118: STOP 013 3: BAD 
HAIT3 Ol\04: 

~ ~ ~ 
~ ',llNE VOLTAG~ 

TRANSIENT SUPPRESSORS 
>•~~TM AND &q;;;?""' 
PROTECTS: 
•Computers 
•Micro.Computer Systems 
•Word Processors 
•Cash Registers 
•Power Suooiles 

0'f._~U~l~ls 
DEALER INQUIRIES INVITED 

PROTECTS AGAINST: 
•High Energy Voltage 

Transients 
•On-Oft Sw1tch1ng 
•Lightning Induced Transients 
•Inrush of On/Off Power 

Clipstrip Clipper 
977E 678F 

®® 
LISTED LISTED 

7133 Rutherford Rd. Baltimore, Md. 21207 
(Jo1) 298-3130 800-638-9098 

: L0 1\D ( oo )::nm TO SIG '.::ND 
:REPO. STACK POINTER 

#4 
STOP "Till'.: END" 
R? : BAD IJY'rE 
R7 : POit.n TO Bl\D !3YTE 
R7 :LOAD LO Z\DDRESS 

:STORE Otil ST1\CK 
R7 : LOl\D HI J\DDRESS 

:STORE on STACK 
EE : **ERROR** 

:LOAD (EE)RROR TO SIG ERR. 
:REPO. STJ\CK POINTER 

#4 :OUTPUT TO HEX DISPLAY 
STOP "THE END" 
01\00 :**SUBROUTINE GETAD** 
R3 
R2 :ENTER SUBROUTINE HERE 
WAIT/. :FOR INPUT PRESS 
'~·J AI T 3 :FOR RELEASE 
#C : LOl\D INPUT INTO MX,D 
#4 :DISPLAY BYTE 
R2 :REPO. STACK POINTER 
RETURN D HOLDS l\DDRESS BYTE 

0135:RETURN 07\00: \lAIT2 Oi\02: 

The Price Is Nice. 

SB·80 
Slngl., Bo.lrd r.,chnology 
• CP/M is a registered trademark of Digital Research. Inc. 
A Z8DA cru combined with the er M. operating system opens 
new vistas to software availabi lity for eight -bit micros. 

FORTRAN. COBOL. BASIC. ArL. rL ' I and rascal are available 
now ro accomodare roday·s scientific . educational. sophisti 
cated small business and personal system users . 

Basic system wit h : 600K byres $ 2 99 5 
• 1.2 megabytes $3995 

·• 2.4 megabytes S4995 

• 4MHz zsoA cru 
• Cr / M 2 operating system 
• 64K 200ns main memory 
• 8-inch dual floppy drives 
• 50-pin expansion connector 

• 2 -serial ports 
• 2-parallel ports 

• 4-counter / timers 
• Hard disk options 

available 

i 5fimsirSTEm5. 1rn: (617) 373-1599 
P.0 Box 1225,2 Washington Street.Haverhill. Ma . 01830 
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Circle 303 on inquiry card. 

P&T CP/M®2 Supports 
Hard Disk Storage 

for the TRS-80 Model II 
P&T CP/M 2 now supports two popular hard 
disk subsystems for the Mod II; thus you can 
combine all the features of the best CP /M for 
the Mod 11 with the speed and capacity of the 
hard disk drives. 

Cameo Electronics 
• uses mature cartridge disk technology for 

maximum reliability 
• supports up to 4 drives 
• removable cartridges make backup and 

data transfer fast and easy 

Corvus System 
• support for 10 and 20 Mbyte drives · 
• special mirror utility allows backup by 

logical drive 
• supports up to 4 drives 

TIJCKL~~ Price: $250 (FOB Goleta) for P& TCP /M 2-hard 
~ disk version (CA residents add 6% sales tax) 

~Rol1f P. rs1oS~~E~. !3I6~QM!41 
CP/M is a registered trademark of 01gifal Research . TAS·BO is a trademark ofTandyCorp. 

Circle 139 on inquiry card. 

MICROSTAT™ Release 2.0 

NE~sE! RELE" Just some of the new features of Microstat Rel. 2.0 in-
clude: new programs for moments about the mean, skewness, 

kurtosis and stepwise multiple regression. longer file names, faster 
sort routine, the ability to declare each data file 's numeric precision 
and drive location plus an expanded user's manual with new appendi
ces for the equations and file structures used in Microstat. Also 
included is a Data Management Subsystem for file maintenance (edit, 
list. destroy, augment. sort. rank-order. move and merge) plus trans
formations (add, subtract, multiply, divide, reciprocal, log, natural log 
and antilog, exponentiation and linear) that allow you to create new 
variables from existing variables. 

After file creation with D MS, programs for analysis include: D escrip
tive statistics, Hypothesis testing (mean and proportion), ANDVA 
(one-way. two-way. and random blocks), Scatterplots. Frequency 
distributions, Correlation analysis, Simple, Multiple and Stepwise 
Multiple Regression (including files larger than available memory). 
Time series, 11 Nonparametric tests, 8 Probability distributions, 
Crosstabs and Chi-square, Combinations, Permutations and Factor
ials (up to one million factorial). All program output is neatly formatted 
for easy use. 

The price for Microstat· Rel. 2.0 is $295.00 and the user's manual is 
available for $25.00 (credited towards purchase) and includes sample 
printouts with file lables that reference standard statistical texts and 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat to any other 
package on the market and we think you'll agree that Microstat is the 
best at any price. 

ECOSOFT, INC. 
P.O . BOX 68602 

INDIANAPOLIS . IN 46268-0602 
(317) 283 -8883 

PRODUCTS FOR YOUR RACIO SHACK ~ ~ =====> 

~~'7~C LOR C P TER~~~ 
"'~ MICROTEXT COMMUNICATIONS VIA YOUR MOCEM! 

Now you can use your printer with your modem! Your computer can be an *" * * 
intelligent pri ~ting . terminal. Talk to timeshare servi~es or to other pe~sonal I Ill I Ill I Ill I Ill .... GAMES "' 
computers; pnnt simultaneously through a second printer port ; and re-display .... * 
text stored in memory. Download text to Basic programs; dump to a cassette Star Blaster - Blast your way through an asteroid field in this action-packed 
tape, or printer, or both. Microtext can be used with any printer or no printer at Hi-Res graphics game! Available in ROMPACK; requires 16K. Price: $39.95 
all . It features user-configurable duplex/parity for special applications, and can Pac Attack - Try your hand at this challenging game by Computerware , with 
send any ASCII character. You ' ll fi nd many uses for this general purpose fantastic graphics , sound and action! Cassette requires 16K. Price: $24.95 
modu!e! Available in ROMPACK, ready-to-use. for $59.95. Berserk - Have tun zapping robots with this Hi-Res game by Mark Data 

SOFTWARE CEVELOPMENT SYSTEM 
The Micro Works Software Deveiopme-nt System (SDSBOC) is a complete 6B09 
editor, assembler and monitor package contained in one Color Computer program 
pack! Vastly superior to RAM-based assemblers/editors, the SDSBOC is non
volatile, meaning that if your application program bombs. it can 't destroy your 
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your 
program. Since all three programs, editor, assembler and monitor are co-resident, 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 
The powerful screen-oriented Editor features finds, changes, moves, copys and 
much more. All keys have convenient auto repeat (typamatic), and since no line 
numbers are required, the full width of the screen may be used to generate well 
commented code. 
The Assembler features all of the fol lowing: complete 6B09 instruction set; 
complete 6BOO set supported for cross-assembly; conditional assembly; local 
labels ; assembly to cassette tape or to memory; listing to screen or printer; and 
mnemonic error codes instead of numbers. 
The versatile ABUG monitor is a compact version of CBUG, tailored for tleilugging 
programs generated by the Assembler and Editor. It features examine/ cnanae or 
memory or regfsters, cassette load and save, breakpoints and more. sosaoc 
Price: ~89 . 95 

Products . Cassette requires 16K. Price : $24.95 
Adventure - Black Sanctum and Calixto Island by Mark Data Products. Each 
cassette requires 16K. Price: S19.95 each . 

RDMLESS PAK I - is an empty program pack capable of holding two 2716 or 
2732 EPROMs. allowing you up to BK of program! The PC board inside comes 
with sockets installed, ready to go with the addition of your custom EPROMs. 
Price: $24.95 
2-PASS DISASSEMBLER - with documentation package. 16K; cassette. BOC 
Disassembler Price: $49.95 
CBUG - Machine language monitor. CBUG Cassette Price: $29.95 
CBUG ON 2716 EPROM: Can plug into Romless Pak I. CBUG ROM Price : 
$39.95 
PARALLEL PRINTER INTERFACE - serial to parallel converter allows use of all 
standard parallel printers. PIBOC Price: $69.95 
Assembly Language Programming, by Lance Leventhal. Price: $16.95 
MEMORY UPGRADE KITS: 4-16K Kit Price $39.95. 16-32K (requires soldering 
experience) Price: $39.95 
PARTS & SERVICES: SAMs, 6B09Es, RAMs, PIAs. Call for prices. 

WE SHIP FROM STOCK! 
THEC&O©~ 

W@~ 
GOOD STUFF! Master ChargeNisa and COD Accepted 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 

Circle 241 on inquiry card. BYTE Janua1y 1982 361 



You can save buying wholesale with our buying service. 
As your agent we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of what we save 
you off the list price. We have access to over 500 manufac-
turers. Call for present wholesale market conditions. Examples of 

total prices being paid by our clients (including our fee) are: 

COMPUTERS 
Alpha Micro 1030 $ 12,047.00 Dynabyte 5200-B2 4,896.00 
Alpha M icro 1051 17,634.00 Dynabyte 5615-Al 8,396.00 
Alpha Micro AM-101 1 9,313.00 Ithaca CB. 128KSS/OD 5,421.00 
Altos 8000-10 6.397.00 Ithaca Sys. 2A W/Panel 2,941.00 
Altos 8000-15 3,585.00 NEC8001A 1,014.00 
Altos8000-2 2,629.00 NEC8012A 600.00 
Apple2 + 48K 1,208.00 NEC8031A 1,01400 
Archives Model I 4,794.00 North Star 64K DD 3,073.00 
Archives Model II 5,532.00 North Star Advantage 2995.00 
Archives Model III 6,269.00 Televideo System I 2,380.00 
CCS Series 300 -1 A 4,414.00 Televideo System II 5,311.00 
CCS Series 400 -1 A 6,374.00 Televideo TS-800 Term. 1,324.00 
Cromemco System 3 5,650.00 Vector2600 4,221.00 
Cromemco Z-2H 7,521.00 Vector3005 6,458.00 
Dynabyte 5200-A2 3,2 16.00 Vector5005 7,308.00 

SOFTWARE 
Dbasell 500.00 Wordstar 305.00 
Spellguard 200.00 Basic Compiler 277.00 
Datastar 230.00 Fortran 80-CPM 375.00 
Spell Star 180.00 VisiCalc 16000 

PRINTERS \ 

Anadex 9000 I, 100.00 NEC 5510 2,345.00 
Anadex9501 1,278.00 NEC5520KSR 2;645.00 
C Itoh25P 1,325.00 NEC5530 2,345.00 
C. Itoh 45 P 1,700.00 NEC7710 2,345.00 
Diablo 1640 2,444.00 Epson MX80 in stock 468.00 
Malibu 1650 l.796.00 Oume Sprint 9-35 1,738.00 
Malibu200 2,320.00 Oume Sprint 9-45 1,996.00 
NEC3510 1,980.00 Oume Sprint 9-55 2.085.00 

CRT, DISK DRIVE, MODEMS 
Alpha Micro AM-600 
Anderson Jacobsen 1256 
DECVTIOO 
Hayes Micromodem Apple 
HayesMicromodem S-100 
Houston Instrument DMP-2 
Houston Instrument DMP-4 

8,075.00 
64 1.25 

1.495.00 
250.00 
319.00 
819.00 

1,063.00 

Houston Instrument DMP-7 
Lobo Dual 8" DS/DD 
Lobo Dual Mini Drives 
Morrow lOMEG 
Morrow 20 MEG 
Morrow 26 MEG 

1,528.00 
2,234.00 

855.00 
2,750.00 
3:550.00 
3,375.00 

For latest wholesale prices and to order Call Toll Free 
800-227-2288. In California call 415-376-9020. 
Assembly. integration and testing also available from 
our service department. 

ASK ABOUT OUR LEASING PROGRAM. 

Mastercharge at 3% handling fee. Prices subject to change without 
notice. Minimum fee $100. 15% cancellation fee. 

We are buying agents for 
overseas computer dealers. 
Export services available. 

International Telex 470851 

1HE PURCHASING AGENT 
1635 School St, Suitet IOI, Moraga, CA 94556 
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Text continued from page 354: 

3. Load the EPROM program at 
0100 to OlFF hexadecimal. 

4. Load the data at 0800 to OFFF 
hexadecimal. 

5. Insure that the + 25-V power 
supply is off before installing 
the EPROM. 

6 . Install the EPROM to be pro
grammed. ' 

7. Ins~re that the + 5-V power 
supply is applied to the 
EPROM. Then turn on the 
+ 25-V supply. 

8. Run the program loaded at 0100 
hexadecimal. 

9. Enter the high and low parts of 
the starting address of the <lat~ 
to be programmed. ' 

10. Enter the high arid low parts of 
the finish address, plus one. 

11. Press input again to start pro
gramming. The program is 
finished when "DD" is "dis
played. 

12. Turn off the +25-V power sup
ply; then remove the EPROM. 

13. Verify that the data ·was stored 
correctlr. 

The data may be loaded only from 
hexadecimal 0800 to OFFF. The 
EPROM's memory is addressed from 
XOOO to X7FF (or 000 0000 0000 to 
11i 1111 1111 in binary). Only the 
least-significant ·11 bits are re
quired. The only address space in a 
4 K-by te system that meets this re~ 

quirement is from 0~00 to OF~~ (or 
1000 0000 0000 to 1111 1111 1111). 
The 1802's addres~ space from 0000 to 
07FF is where its own program· is 
stored in .memory. 

If you lik~, you can program just 
one bit cl a byte. When you are pro
gramming 'a byte of data into ·the 
EPROM,' you . are actually program
ming zeros into the required bit posi
tion~ of the byte. Fo~ example, take 
the ~" data value 4F ' he.xadecimal 
(0100 1111 in binary). A zero ·is 
programmed into bit positions 7, 5, 
and 4, while bits 6, 3, 2, · 1, and 0 
remain at logic 1. Any of the logic 1 
bits can be programmed to logic 0 . 
The byte 4F can be changed to 42 (~r 
Of.00 0010) because the only bits 
d\anged were the logic 1 bits. The 
on!'y way to change a logic 0 bit to a 

I 



Circle 282 on Inquiry card. Circle 345 on Inquiry card. 

REPAIR PCB'S ANYWHERE. 
With the NEW Pace Micro! 
Perform power desoldering and soldering 
anywhere. Depot. 
Service center. 
Mobile van. On-site. 
Anywhere! 
Operates on 
AC or 12 VDC. 

Write or call 
today for a FREE 
brochure. 

Micro Portable 
Systems for PCB Repair Anywhere'" 

9893 Brewers Court 
Laurel, Md. 20707. U.S.A. 
(301) 490-9860 . 

. Telex 87446. 

ORDER: 1-800-547-2492 APPLE HARDWARE 

IN OREGON CALL 

SERVICE: 503-4 79-4150 
I SPECIAL ON APPLE REPAIRS I 

ATARl®JI\. 

1.D .S. 
445G Pr.inter 
460G Printer 
560G Printer 

TERMS: 

$689 
$799 
$999 

400 (16K) 

800 (16K) 

$325 
$739 

EPSON 
MX-70 
MX-80 
MX-80FT 
MX-100 

$369 
$459 
$559 
$739 

CCS 7710A 
7720A 
7740A 
7470A 

VIOEX 80 COLUMN 
CORVIS 5 MEG DRIVE 
LOWERCASE ADAPTOR 
16K RAM CARO (MICROSOFT) 
Z-80 CARD (MICROSOFT) 
MICROMOOEM (HA YES) 
SMART MODEM (HAYES) 
NOVATION MODEMS 

APPLE CAT 
AUTO CAT 
CAT 
D CAT 

MOUNTAIN CLOCK 
MOUNTAIN MUSIC SYSTEM 
MOUNTAIN A/ O CONVERTER 
MOUNTAIN INTROL/X-10 CARO 
MOUNTAIN C.P ,S, 
10 KEYPAD (A.B.T.) 
SUP·R-TERM (80 COLUMN) 
SUP-R-MOO R.F. MODULATOR 
16K MEMORY EXPANSION 
JOYSTICK IT G.I 
9" B&W MONITOR \SAN YO) 
9" B&W MONITOR (N.E.C.) 
12" B&W MONITOR !SANYO) 
12" GREEN MONITOR !SANYO) 
12" GREEN MONITOR ZENITH) 
12" GREEN MONITOR BMC) 
13" COLOR MONITOR SANYO) 
EPSON CABLE & INTERFACE 
EPSON GRAFTRAX 
SANYO SLIM II CASS DECK 

SHIPPING: Add 3% of total transaction for UPS brown (ground) or 5% for UPS blue (air), Parcel Post, 
or any special arrangements. 
PAYMENT: Cashier's checks, certified checks, money orders, and bank wires honored immediately. 
Wire transfer funds to U.S. National Bank of Oregon, South Grants Pass Branch. Credit RCE, account 
number 501-981, to the attention of Rose. Add 2% for Visa and Master Charge. Allow 20 days for 
personal checks to clear. 
REFUNDS: 10% restocking charge on alt returns or exchanges. No refunds on opened software.Call first. 
GUARANTEE: AU products with full manufacturer's warranty. Sanyo and Apple warranty available . 
We have full repair and service facilities for all electronic repairs with HP, Dynascanj Pioneer, Sanyo and 
Apple trained and certified technicians. For any technical service call them for instant advice or Questions 
right on their benches at (503) 479-4150. 
REPAIRS: Out of warranty guarantee: Labor 30 days from date of your receipt, 90 days on parts. Call 
for details on quality guaranteed discount repair and reconditioning service. 
We have been repairing electronic equipment for 12 years and love it! 

$109 
195 
195 
195 

$269 
$3049 

139 
$149 
$329 
$289 
$229 

$309 
$209 
$139 
$149 
$239 
$469 
$299 
$169 
$189 

199 
$299 

124 
139 
139 

$145 
$149 
$189 
$229 
$114 
$2 55 
$385 

179 
170 
129 

ATARI HARDWARE 
CX.2600 VIDEO GAME $139 
410 PROGRAM RECORDER $59 
810 DISK DRIVE $429 
820 PRINTER $249 
822 PRINTER $339 
825 PRINTER $579 
830 MODEM S 149 
850 INTERFACE MODULE $135 
85316K MEMORY EXPANSION $79 
RAM CRAM $185 

SORWARE 

VISICALC (AT ARI) $189 
BASIC (AT ARI) $$49 
VISICALC $189 
VISIDEX $139 
VISIPLOT S 129 
VISITERM S109 
VISITREND/PLOT $179 
MICROLAB DATA FACTORY $129 
DB MASTER (STONEWARE) $179 
SUP-R-TEXT II $109 
WORDST AR $259 
B.P.I, SOFTWARE (each) $319 
SOFT .TECH PAYROLL $179 
STOCK FILE INVENTORY $369 
ADVENTURE $29 
ZORK $29 
SARGON CHESS S29 
GALAXIAN $22 ' 
FUii CASS TAPE/10 $19 
VERBA TIM $25 
MAXELL $38 

WRITE FOR CATALOG 

RALSTON·CLEARWATERS 
ELECTRONICS 

"A Unique combination 01 
ouautu Products. compet111ue Prices. and serulce" 

530 N.E. 'E' Street • Grants Pass, Ore. 97526 
ALL BRAND NAMES ARE REGISTERED TRADE MARKS 

Circle 320 on inquiry card. BYTE January 1982 363 



[[)~~[IBilliill~TI 
Ad#21 SOFTWARE 
ULTIMATE SOFTWARE PLAN 

We'll match any adver tised pr ice on any 
item that we carry. And if you fi nd a lower 
pr ice on what you bough t within 30 days of 
buy ing it , just show us the ad and we 'll 
refund the di ff erence. 

Combine our pr ice protection wi th the 
ava ilabilit y o f full professiona l support and 
our automatic update service and you have 
the Ultimate Soft ware Plan. 

It 's a convenient, uncompl icated. logical 
It 's that simple. way to get your software. 

~DISK WITH/ MANUA L 
~ MANUAL ON LY 

V" (New items or new prices) 
CP/M users: 
specify disk systems and formats. Most forma ts ava ilable. 

ARTIFICIAL INTELLIGENCE 
Medical(PAS-3) . ..... . $849/$40 
Dental IPAS-3) . . , . .. . . 5849/540 

ASYST DESIGN 
Prof T ime Accoun ting .. $549/$40 
General Subrout ine . . $269/$40 
Applicat ion Uti lities . . . . $439/$40 

COMPLETE BUS. SYSTEMS 
Creator .. . 5269/525 
Reporter .. . ... . .... .. $ 169/$20 
Both . . , .... ,.,., .. , . 5399/545 

COMPUTER CONTROL 
Fabs I B-tree) . . , . . . . . $159/$20 
UltraSor t 11 .. . . . . . . . $ 159/$25 

COMPUTER PATHWAYS 
Pearl (level 1 J. . 5 99/$25 
Pear l (level 2) . S299/S40 
Pearl (level 3) . . . .. S549/S50 

DIGITAL RESEARCH 
CP/M 2.2 
NorthStar . .. . .. .. 5149/$25 
TRS-80 Model II IP+ TJ5159/S35 
Micropoli s . .. . . S 169/ 525 
Cromemco . . . . . S 189/525 
PL/ 1-80 . , . 5459/535 
BT-80 . . . 5179/530 
Mac . . $ 85/515 
Sid . . . 5 65 / 515 
Z-Sid . . .S 90/ 515 
Tex . . 5 90 / 515 
DeSpool ... 5 50/ 510 
CB-80 . .. . . .. . 5459/535 
CBasic-2. : . . 5 98/520 

D.M.A. 
Ascom . 
Formula . 

GRAHAM-DORIAN 
Genera l Ledger . 
Acct Receivable . . 
Acc t Payable . 
Job Costing .. 
Payroll II , .. 
Inventory 11 
Payro ll. 
In ventory .. 
Cash Register . 
Apartment Mgt 

MICRO· AP 

.. $149/$ 15 
. 5539/ 545 

. . 5 729/ 540 
. 5729/$40 
5729/540 

. . 5729/540 
. $72g/$40 
. 5 72g/$40 
. 54g3/54Q 
54g3/S40 

. 5493/540 

. 54g3/$40 

S-Basic . . . . . . . s25g/525 
.- Selector IV . . , ... 526g/535 
.- Selector V. . .5469/SSO 

MICRO DATA BASE SYSTEMS 
HOBS . . . . 5269/$35 
MOBS. . $795/$40 
DR S or ORS or RTL . 5269/510 
MOBS PKG .$1295/$60 
MICROPRO <> 
WordStar . . .$319/$60 

V" Customization Notes . S429/S na 
Mai l-Merge . . . $109/$25 
WordStar/Mail-Merge $4 19/$85 
DataStar ..... . .. ..... 5249/$60 
Word Master . . 5119/$40 
Super Sor t I . . . . . . S 199/$40 
Spell Star . . .. $175/$40 

,,,. CalcS tar.. . 5259/5 na 

MICROSOFT 
,,. Basic-BO . . _ . . .. 

Basic Compiler . 
Fortran-BO . 

v- Cobol-80 . 
M-Sor t . , 
Macro-80. 
Edit-80 . . . .. . ... . 
MuSimp/MuMath. 
Mulisp-80 ... 

. $298 

.5329 

.5349 

. 5629 

. 5124 

. $144 

. 5 84 

. S224 

. 5174 

MICROTAX 
V" Individual . . . 
V" Professiona l . 
i/ Partnershi p . 

. . .. .. . 5250/na 

V" Package . ... ... . 

. $1000/na 
. . $750/na 

.... $1500/na 

ORGANIC SOFTWARE 
TextWriter Ill . $ 111 /$25 
DateBook II . . $269/$25 
Milestone , . $269/$30 

OSBORNE 
General Ledger . .. . 
Acc t Rec/ Acc t Pay . 
Payro ll w/Cos t . 
A ll 3 . . ,, . . ... ,,,, 
A ll 3 + CBASIC-2 . . 
Enhanced Osborn e 
Wi th "C" Basic 

PEACHTREE' 

. $ 59/$20 

. $ 59/$20 
$ 59/$20 

. $129/$60 

. $199/$75 

.$269/$60 

. $349/$75 

General Ledger $399/$40 
Acct Receivable. . S399/540 
Acct Payable . . .. 5399/540 
Payrol l . . . . . $399/$40 
Inventory. . . . . , . . . S399/$40 
Surveyor. .. .. S399/540 

· Proper ty Mg t. . . , . . . S799/540 
CPA Client Write -up . . $799/$40 
PS Version . . Add 5129 

SO FTWARE WORKS 
Adap t (CDOStoCP/ M ).5 69/ 5na 
Ratfor . 5 86/5na 

SOHO GROUP 
MatchMaker . . . 
WorkSheet. 

. 5 97/S20 
$177 / $20 

STRUCTURED SYSTEMS 
,,,. GL or AR or AP or Pay Call 
i/ Inventory Contro l .. Cal l 
,,,.. Ana lyst . . . . . . . . Call 
v- Letter igh t. . . . Call 
,,,... OSort. Cal l 
v' NA O . . ,,. .Call 
,,,. Orde r Entry . . Call 

SUPER SOFT 
Diagnostic I. . $ 49/$20 
Diagnostic 11 . . ... s 84/ $20 
Disk Doctor . . $ 84/$20 
Forth (8080 or 280) . . $ 149/$30 
Fortran . . , . . , . , . .$2 19/$30 
Fortran w/Ra tfor . ... .. $289/$35 
C Compiler.. . .. . Sl 74/$20 
Star Edi t. . $ 189/$30 
Other. . . less 10% 

TCS 
GL or AR or AP or Pay 5 79/$25 
Al I 4 . , , , .. , . . ..... .. $ 269/$99 
Compi led each .. . . s 99/$25 

1,,... Inventory ... .S 99/$25 

UNICORN 
Mince. 
Scribble . 
Both 

WHITESMITHS 
"C" Compiler .. 
Pascal (inc l C"J. 

"DATA BASE " 

. $149/$25 

. 5149/525 

. $249/$50 

, . 5600/530 
$850/$45 

FMS·80. . , ... , . 5649/ 545 
dBASE II .. . 5595/ 550 
Condor II. . .... . ... . 5899/ 550 
Access 80 Level 1 . .. . 5249 
Access 80 Level 2 .. . . 5429 
Access 80 Level 3 . . . . 5 679 
Optimum . .. ,, ... . . . . 5749/$50 

"PASCAL" 
Pascal/MT+ . . . 5429/$30 
Pascal/Z . . . . . . . . . $349/$30 
Pasca l/ UCSD 4.0 . . . $4 29/$50 
Pascal/M . . . . S 189/$20 
" WORD PROCESSING" 
Wo rd Search . . $ 179/$50 
Spell Guard. $2 29 /$25 
VTS/80 . . $259/$65 
Magic Wand . . . s289/S45 
Spell Binder . . S349/S45 

v- Select . .. $495/$ na 

"OTHER GOODIES" 
Forecaster . . . . S 199/Sna 
Micro Plan . , .. ,.. . $4 19/ Sna 
Plan 80 .. . , . $ 269/$30 
SuperCalc . . S269/$ na 
Target. . $189/$30 
BSTAM .... .$ 149/$ 15 
BSTMS . ..... . . $149/S 15 
Tiny "C". .... .. .. ... . 5 89/$50 
Tiny "C" Compiler . . $229/$50 
Nevada Cobol . . S 129/$25 
MicroStat .5224/525 
Vedit. .. ... .$105/ 515 
MiniModel. ., . S449/S50 
StatPak . . ' '. ' . 5449/540 
Micro B + . . 5229/520 
Raid . ... , .. , .. , . 5224/ 535 
String 80 . . . .. . . . $ 84/$20 
String/ BO (source). .5279/ 5 na 

v' ISISCP/M Util ity .. ... . 5199/ 550 
,,,. Lynx . , .. ,. . . 5199/ 520 

APPLEll "l 
INFO UNLIMITED 
EasyWriter . . , .. . 
Datadex ....... .. 

V" EasyMailer _ ...... . 
Other. 

MICROSOFT 

$199 
. . 5249 
. . $128 

. less 15% 

,,,. Softcard IZ-80 CP/M J . 5298 
Fortran . . ,..... ,S179 
Cobol . $499 
Tasc. $139 

MICROPRO 
Wordstar . ... ..S269 
Mai lMerge . ...... .5 99 
Wordstar/MailMe rge .. $349 
SuperSor t I . . . $1 59 
Spell star . $ 129 

PERSONAL SOFTWARE 
Visicalc 3 .3. .. $159 
Desktop/Plan 11 .. .. . . $ 159 
Visiterm . . $ 129 
Visidex. . . . S 159 
Vis iplot. . . .. . S 149 
Visitrend/Visiplot. . . .. S229 
Visil ile . . . $199 
PEACHTREE ® 
General Ledger. ... 
Acct Receivable . 
Acc t Payable . 
Payroll 
Inventory . 

"OTHER GOODIES" 
dBASE II. ...... 
VU*3R 

. $224/$40 
$224/$40 

. $224/$40 
$224/$40 

. $224 / $40 

. $595/$50 

(usew/Visicalc). ... s 79 
Contex I Connector 

(usew/Visicalc) . . 5129 
Micro Courier. . .. .$219 
TCS Apple 

(complete business) . 5269/ 599 
Super-Text 11. . S 127 
Data Factory. . S 134 
DB Master . . 5 184 
Charles Mann . . less 1 S~o 
STC. ,.... . . less 15% 

ORDERS ONLY- CALL TOLL FREE VISA · MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 

Outside of Continental U.S.-add SlO plus addi t ional postage • Add S3.50 postage and handling per each item • California 
residents add 6% sa les tax • Allow 2 weeks on checks. C.O.D. Ok • Prices subjec t to change without notice. All items subject 
to availabilit y • ® -Mlgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave. Suite 3 0 9 • Los Angeles. Ca. 90028 • (213) 837-5141 

lnt'I TELE X 499-0032 BVHL Attn : DiscSolt • USA TELE X 194-634 BVHL Attn : DiscSof t • 
TWX 910-321-3597 BVHL A ttn: DiscSoft 
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logic 1 is by ultraviolet erasing, and 
this necessarily means erasing the en
tire EPROM. 

The manufacturer recommends 
that V PP ( + 25 V) should always be 
applied to the EPROM after Vee 
( + 5 V) has been applied. If you 
adhere to the instructions numbered 
5, 6, 7, and 13 closely, there should 
be no problems. 

Construction 
Construction of the programmer 

can be accomplished in several ways 
but a single-sided printed-circuit 
board is probably the easiest. The 
positive photographic system for 
etching your own boards is recom
mended because one of the photo
graphic steps is eliminated. 

Those who do not have access to 
an industrial EPROM eraser can 
make their own. An ultraviolet tube 
can be purchased at just about any 
barber-shop supply house . The 
General Electric number G15T8 is a 
15-inch tube that fits nicely into a 
fluorescent desk-lamp fixture. Place 
the EPROM about an inch or two 
away from the tube, and expose it for 
about one half an hour. Again, be 
sure to avoid exposing your eyes to 
ultraviolet rays. 

Owners of ELF II computers should 
be aware that the monitor included 
with the Giant Board uses the highest 
two bytes of programmable memory 
for its own work space. Anyone with 
only 4 K bytes of memory located at 
0000 to OFFF should take care not to 
jump to the monitor after loading the 
EPROM data at 0800 to OFFF, be
cause bytes OFFD and OFFE will be 
overwritten by the ELF II monitor. 

ELF II owners ·can use the output 
port that is on the Giant Board, but 
they will have to cut two traces on the 
board. It is really very simple and is 
worth the effort. The objective is to 
get the clock, CS2, and CSl pins of 
the 1852 connected to the N2, TPB 
and MRD lines, respectively. 

That is all there is to it. Now that 
you have your EPROM programmer 
running successfully, you have 
another valuable tool for your 
hardware and software development 
system.• 



Circle 327 on inquiry card. Circle 212 on inquiry card. 

S-100 USERS 

INTERFACE 9-TRACK 
TAPE DRIVES 

OVER 8 MBytes 
OF SOFTWARE 
AT$8*PER 

SPEED 
NUMBER-CRUNCHING 
SOFTWARE 5-10 X's 
AND MORE 
With the FMP -
Fast Math Processor 
• Kit or assembled 

With the DTI - DMA 
Tape-Unit Interface 
• Transfers data via OMA 

up to 200K bytes 
per second 

• Allows full control over 
all tape-drive functions 

• 32-bit floating point operations 
for arith., trig., exponential, etc. functions 

• Or 64-bit floating point operations for arithmetic functions 

Both the DTI and FMP meet the IEEE S-100 
standard. Software is available. 

For further information contact: 
, A MEMBER OF THE SPC GROUP 

~ SPC TECHNOLOGIES, INC. 

~ P.O. Box 248, Arlington, VA 22210 

R21/0 
S-100 ROM, 

RAM & 1/0 
BOARD 

(703) 841-3632 

ECT's R21/0 is an S-100 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 

DISKETTE FULL 
The exchange library of The CP /M® 
Users Group has nearly 50 volumes of 
software available. Everything from 
editors. assemblers, languages, games, 
tools and more-and almost everything 
in full source code. 
Send $6** for full library catalog. 

THECP/M 
USERS GROUP 
1651 Third Avenue. New York. NY 10028. 
'Domestic price. Inquire for overseas price. 

''The complete catalog of CPMUG is available for $6 
· prepaid to the U.S., Canada ond Mexico. $11 prepaid 
to all other countries. 
® CP/M is a registered trademark of Digital Research. The CP/M 

Users Group is not affiliated with Digital Research. 

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

RM-10 
S-100 
RACK MOUNT 
CARD CAGE 

ECT's RM-1 O is a rack mount 1 O slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-1 SA Power Supply 
(15A@ 8V, 1.SA@ :!:: 16V). $295.00 

Specializing in Quality Microcomputer Hardware rw TM Industrial • Educational • Small Business • Personal 

Eu T ELECTiiONiC"CiiNiiiiiriECHNOi.OGY·;;:1 > 686-8080 
763 Ramsey Ave., Hillside, NJ 07205 
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An Apple 
Talks with the Deaf 

When a deaf woman came to work 
in my office last summer, I realized I 
had been taking for granted the abil
ity to hear. She read lips and I 
learned some sign language, so we 
were able to "talk," and we cor
responded by letter when she re
turned home to St. Louis at the end of 
the summer. But I was frustrated that 
I couldn't pick up the phone and wish 
her a Merry Christmas or happy 
birthday. This article describes how I 
overcame that frustration by turning 
my Apple into a communications 
device that helps me talk to my friend 
and other hearing-impaired people. 

Devices called TTYs (teletype
writers) allow the deaf and hearing
impaired to communicate with one 
another over the phone. The two par
ties type their messages on keyboards 
and receive a response either as a 
printout or video display. The pro
cess resembles the way microcom
puters communicate with a remote 

About the Author 
Ned Rhodes has an electrical engineering 

degree from the University of Minnesota and a 
master's degree in computer science from 
George Washington University. He is 

. employed by the Me/par Division of £-Systems 

Inc. in Falls Church, Virginia , where he 
develops minicomputer-based data-acquisition 
systems. 
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Ned W. Rhodes 
2001 North Kenilworth St. 

Arlington, VA 22205 

computer by using a modem, except 
that the communications frequencies 
used by TTYs are not compatible 
with standard computer-modem fre
quencies. Phone-TTY Inc. of Fair 
Lawn, New Jersey (see box on page 
377) makes an acoustic coupler with a 
60 milliampere (mA) interface that 
allows communication between 
TTYs. I bought the M-1 coupler 

+5V 

lK 4N31 

thinking I could easily interface it to 
my Apple, but I was wrong. The 
coupler was shipped with very clear 
instructions on how to connect it to a 
60-mA teletypewriter interface, but 
there were no instructions or 
schematics to help with my Apple in
terfacing project. The manufacturer 
was unwilling to send me a schematic 
but did give me the name of a local 

OPTOI SOLA TOR 

APPLE 
GAME 
PORT 

PBl 

GND 

+':N l 

5 
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6 

lOOK 

220.n 

2 

' 

4 N3l 
OPTOISOLATOR 

2N3904 

ORANG 

27!l 
27 !l 

BROWN 

!OOK 

BLUE 

MAG 

COMMON 

KEYBOARD 

PHONE 
TTY 
M-1 
COUPLER 

Figure 1: A schematic diagram of the Apple! M-1 coupler interj ace. The circuit uses 
optical isolators to convert the coupler's 60-mA current loop to the TTL levels re
quired by the Apple game-paddle interface. 
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' , MITSUBISHI 
i"flf&.. FLEXIBLE DISK DRIVE 

SETTING NEW STANDARDS FOR 
RELIABILITY AND DURABILITY 

MEMOREX 
• FULLY IBM AND SHUGART SA850R COMPATIBLE FLEXIBLE DISCS 
• DOUBLE·SIDED, DOUBLE-DENSITY 

1.6 MBYTE/DISK 

• SOFTOUCH TM PROPRIETARY HEAD LOAD 
MECHANISM 

3 MS TRACK· TO· TRACK ACCESS TIME 

HIGH QUALITY, ALL FERRITE MnZn HEADS 

PRECISION BUILT/MODULAR CONSTRUCTION 

• 6 MONTH WARRANTY 

BUY THE BEST FOR LESS. 
Lowest prices. WE Will NOT 
BE UNDERSOLD!! Buy any 
quantity. Call free (800) 235-
4137 for prices and information. 
Dealer inquiries invited. C.O.D.'s 
accepted . 

• 
* $525.00 Available from stock. Terms: cas h, check, 
money orders. VISA, MasterCharge. Tax: 6% ii California resi· 
dent. •price subject to change without 11otice. 

l'CLOQ4~ 
1333 Lawrence Expresswa y, Suite 408 

Santa Clara, California 95051 
(408) 247-3450/TWX 910-338-7442 

AUTHORIZED SALES AND SERVICE AGENT 
FOR INFORMATION CONTACT HOLLY SAUER 

OEM INQUIRIES INVITED 

100 Foothill Blvd. 
San Luis Obispo. CA 
93401. In Cal call 

(800)592-5935 or 
(805)543-1037 

COMPUTERWORLD DOES IT AGAIN! 
ABSOLUTELY THE LOWEST PRICES EVER SEEN IN THE U.S.! 

EPSON 
The World's Best Printer 

LOBO - At The World's Lowest Price 

WE SELL THE ENTIRE LINE OF EPSON PRINTERS AND ACCESSORIES LOBO MANUFACTURE A COMPREHENSIVE 
RANGE OF DISK DRIVES AND ACCESSORIES 
FOR THE APPLE, TRS-80 AND S·100 SYSTEMS. 
ALL LOBO DRIVES PRODUCTS HAVE A ONE 
YEAR PARTS AND LABOR WARRANTY. 

MX·BOFT SERIAL IMPACT DOT MAT.RIX PRINTER 
80 CPS BIDIRECTIONAL/9 x 9 MATRIX 
FRICTION FEED AND ADJUSTABLE 
TRACTOR FEED/STANDARD 
PARALLEL INTERFACE $CALL 

VERBATIM DISKETTES 
MD525·01 SOFT SECTORED (10) $26.95 
FD34-4001 DSDD (10) $47.95 

VISTA COMPUTER COMPANY 
FOR APPLE: 
150 40 CHARACTER , 

TYPE AHEAD BU,FFER $ 39.95 
VISTA MUSIC MACHINE $ 99.00 
VISION 80COLUMN CARD $ 299.00 
PRINTERS: 
V300-25P 25CPS 

Daisy Wheel Printer /Parallel $1655.00 
with uni. P/S and 

Paper/Ribbon Out switches $1725.00 
V300·25R 25CPS 

with RS232C Interface $1725.00 
V300-45P 45CPS 

Daisy Wheel Printer/Parallel $1999.00 
Forms Tra ctor $275.00 

APPLE IS A TRADEMARK OF APPLE COMPUTER. INC. 

Circle 403 on inquiry card. 

MX-100 SERIAL IMPACT DOT MATRIX PRINTER 
SIMILAR MX-80 
WITH 136 CHARACTERS 
NORMAL AND 233 COMPRESSED/ 
ALSO WITH DOT RESOLUTION 
GRAPHICS $CALL 

CALIFORNIA COMPUTER SYSTEMS 
7424·01 CALENDAR CLOCK $ 97 
7440·01 PROGRAMMABLE TIMER BOARD $ 95 
7710·01 SERIAL ASYNCHRONOUS BOARD$ 135 
7712·01 SERIAL SYNCHRONOUS BOARD $ 145 
7720·01 PARALLEL INTERFACE $ 109 
7720-02 PARALLEL CENTRONICS BOARD $ 109 
7811-01 ARITHMETIC PROCESSOR BOARD 

WITH DISKETTE (OR WITH ROr-11 $ 375 
CALL FOR PRICES ON OTHER CCS PRODUCTS 

MINIFLOPPY WITH CONTROLLER 
FOR APPLE 

ADD-ON DRIVE FOR APPLE 
DUAL 8" DOUBLE-S IDED, DOUBLE DENSITY 

DRIVES FOR APPLE WITH CONTROLLER 

$459 
$389 

2.2 MEGABYTES DOS 3.3 COMPATIBLE $2299 
5 MB and 10 MB HARD DISK SYSTEMS 

WITH FLOPPY BACK-UP AND 
CONTROLLER 

APPLE 16 K RAMCARD 

APPLE 11 

$CALL 
$109 

$CALL 

"'QUALITY, SERVICE AND SATISFACTION!"" 
ORDER LINE OPEN 7 DAYS A WEEK 

TERMS 

ct
' l (303) 279·2727 

COMPUTERWORLD INTERNATIONAL, INC. 
SUITE 133, P.O. BOX 81, WHEAT RIDGE 
COLORADO, U.S.A. 80034-0081 

MAIL ORD ER/VISIT BY APPOINTMENT 
WE WILL SHIP UPS FREIGHT COLLECT 
OR ADO 3°1c FOR SHIPPING. 

COLORADO RESIDENTS 
ADD APPROPRIATE SALES TAX. 

MASTERCHARGE/VISA ACCEPTED 
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I TTEITlll DE IL ER I 
TOSHIBA 
SUPERFIVE 
SUPERB RAIN · 
I COMPUSTAR 

We're selling dealers some of the best 
products In the Industry. Like Toshiba 
computers and word processors, 

lntertec's Superbraln and Compustar systems, 
and CMC's own SuperFlve and SuperTen. 
We offer hardware and software support 
and our own version of lntertec·s CARE ®program 
called Compex. We sell worldwide. Our prices are 

--
\ the best! And you'll llke Toshiba's great price

:::;:::::::;--- performance ratio, with software ready to go. 

PRODUCTS 
•TOSHIBA •CMC SUPERTEN •CMC SUPERFIVE 

5 111 . ., 8 .. Models 1 Omb Computer Smb Computer 

•SUPERBRAIN •COMPUSTAR •HARD DISCS 
Mk. QD Models Models 10. 15, 20. 30, 40 5. IO. 37 & 9 6 mb 

•CORVUS •DYSAN •C.ITOH •EPSON 
Plus a full line of printers and peripheral equipment, including MPI, NEC, Malibu, C.ltoh, 
Anadex, Tl and others, including Seagate. Tandon and CDC drives. Diskettes from Dyson 
and Verbatim. 

,SERVICE 
Rapid turnaround on parts and module replacement, and repair In our 
factory-trained service department. 

SOFTWARE 
we·re more than order-takers. Our software specialists stand ready to 
give our dealer network the support you want and need to make you 
successful. Our software is the best and you'll like our prices. 

•ACCOUNTING PLUS 
G/L, NR, NP, P/R. Inventory, 

Purchase Order Entry, Sales Order Entry, 
Point of Sale. 

•d Base II 
•Micro Plan 
•Condor 
•Super Cale 
•Micro Pro 
•Cale Star 

•M Basic 80 
•MT Pascal 
•CBaslc 
•Fortran 
•Cobol 
•Peachtree 

INTERNATIONAL 
CUSTOMERS 

Exclusive distributors for 
SuperFlve and SuperTen 
needed In Germany, 
Spain, France, Belgium, 
Scandinavia, Italy, Saudi 
Arabia, Egypt, Hong 
Kong, Singapore, 
Taiwan, Venezuela, 
Brazil and Mexico. 

FOR ORDERING CALL 

TOLL FREE 1-800-426-2963 
PHONE (206)453-9777 TELEX 152 556 SEATAC 

i~ A Division of Computer Marketing Corporation 

CMC 
11058 Main, Suite 125 Bellevu_e! WA 98004 
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computer club that had already inter
faced the M-1 coupler to the Apple. 

Apple/M-1 Interface 
A call to Paul Rinaldo of AMRAD 

(Amateur Radio Research and Devel
opment Corporation) in Vienna, 
Virginia, brought the offer of a sche
matic and software to drive the hard
ware. I had expected the schematic, 
but getting a software package was 
almost too good to be true. Figure 1 
shows the schematic of the Apple/ 
M-1 interface, based on a design by 
Elton Sanders of AMRAD. As you 
can see from the circuit diagram, the 
M-1 coupler is interfaced to the Apple 
via the game-paddle connector, mak
ing the interface inexpensive. The 
only disadvantage I could see was 
that the timing of bit transmissions 
and receptions has to be handled in 
software. As it turned out, however, 
this was really an advantage. 

The circuit in figure 1 uses optical 
isolators to convert the 60-mA cur
rent loop used by the M-1 coupler to 
the TTL (transistor-transistor logic) 
levels used by the Apple game-paddle 
interface. You can use almost any op
tical isolator in the circuit as long as 
the isolator's LED (light-emitting 
diode) can handle 20 mA or more. 
The output side of the optical isolator 
must be able to handle collector-to
emitter voltages of about 15 V. The 
switching time of the optical isolator 
doesn't need to be very fast; switch
ing times in the tens of milliseconds 
can keep up with TTY devices. 

Finally, the· forward or turn-on 
voltage of the LED must be 1.5 V or 
less because the input of the 60-mA 
interface of the M-1 coupler operates 
from -1.5 V to 0 V. I had a problem 
with one brand of optical isolator 
that had a turn-on voltage greater 
than 1.5 V. The circuit wouldn't 
work because the optical isolator was 
never turning on. I switched to a dif
ferent brand of isolator (4N31 or 
Radio Shack 276-133), with a lower 
turn-on voltage, and then the circuit 
worked fine. 

Communications Software 
As I mentioned before, AMRAD 

gave me a software routine that 
allowed the Apple to communicate 
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ComR.lete 
AIM 65 
Expansion 
For complete AIM 65 
expansion, Fo re
thought Products 
brings you the AIM
Mate Series, quality 
expansion products with 
price, performance and versa
tility that puts them in a class of 
their own. 

AIM-Mate Series expansion, including RAM (to 48K) , 
PROM, 1/0, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con
figure the kind of system you need. 

The compact AIM-Mate case puts it all together in a 
sturdy, portable, desk top unit. 

Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products for the 
professional. 

& 
0R1fo~~filfg¥I 

87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 

CATCH THE S-100 INC. BUS! 

January Specials 

S.D. Systems 80x24 Video Board 
VFll Double Density Disk Controller 
PROM 100 Programmer 

All of the above factory assembled 
and tested. We also stock S. D. kits 
North Star's Advantage Computer 

LIST 
PRICE 

556 .00 
507 .00 
311 .00 

3,999 .00 

OUR 
SPECIAL 

CASH 
PRICE 

420 .00 
382.00 
237 .00 

3, 199 

Subject to Available Quantities • Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra . 

We carry all major lines such as 
S.O. Systems, Cromemco, Ithaca lntersystems, North Star. 

Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 
For a special cash price, telephone us. 

We are pleased to announce our appointment as a 
TEI distributor. Dealer inquiries invited. 

S-IDD .. •nc. 
14425 North 79th Street, Suite B 

Scottsdale, Arizona 85260 
Order Number 800·528·3138 
Technical 602·991·7870 

Now available from y:our computer store
the whole line of AJ couplers and modems. 

Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bps A 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 
bps VA 3400 protocols. 

Whether you need full or half duplex or both in one; 
originate or answer, auto answer; acoustic coupling, or 
direct-connect-there's a model for you in the AJ line. 

Starting now you don't have to settle for second best. 

Circle 29 on inquiry card. 

For the location of your local 
computer store handling the AJ line, call toll-free: 

800/538-9721 
California residents call 408/263-8520, Ext. 307. 

1:1 ANDERSON 
WJACCBSCN 
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MICROMAIL HAS 
THE RIGHT TERMINAL 
AT THE RIGHT PRICE. 

• CRT'S •PRINTERS • TELEPRINTERS• 

~YC.ITOH TELEVJDEO 
-

I 

i 8510 . •910 •950 
~ • PARALLEL . .... . . $595.00 $569.00 $939.00 

• SERIAL . . . ..... . . $695.00 • 912 .. $689.00 • 920 .. $725.00 

~ TEC 511 c}~ TELETYPE 43 ~y ·'-, CRT $499.00 cl~ PF(TJ"L) $899.00 

:.• 

LETTER QUALITY PRINTERS 
-

QUME NEC DIABLO 
•SPRINT 9/45 • 7700 SERIES • 630 RO 

$1849.00 • 3500 SERIES $1949.00 
CALL FOR OUR I 

• 630 KSR . .. CALL •SPRINT 9/35 LOW PRICES • 1640 ..... . CALL 
CALL FOR PRICE 

AN AD EX 

SOROC 
IQ 120 ................. $689.00 
IQ 135 ................. $849.00 
IQ 140 ................ $1075.00 

C. ITOH pecia_\_l .,.---
CIT 101. ...... ?. ....... $1399.00 

' 

TEXAS INSTRUMENTS 
810/2 ................. $1399.00 
(Includes upper/lower case option) 

810/2 VFC/CP ......... $1549.00 
(includes u/I case, forms 
control & compressed print) 

· DEC LA 34AA ....... $999.00 
VT 100 ............. $1399.00 

f cALLToLL-FRi1(8oo)a54-6o281 
~-----------------~ To Ord•r: Send check to MJCROMAIL, 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 HandUng: Add 3% 
to orders less than $750.00, and 2 % for orders $75 LOO or over. NOTE: Handl!ng charges are waived on 
orders pre-paid in advance by check Shipping: We ship FREIGH'f COLLECT via UPS or Motor Freight Air 
and Express del!very Is available. Prices subject to change Without notice. 

OVERSEAS ORDERS WELCOME 
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over the phone with other TTY 
devices using the M-1 coupler. The 
routine, written by AMRAD member 
Nancy Sanders, worked fairly well, 
but I wanted more. So I sat down and 
wrote the software in listing 1. When 
I was finished, my routine was the 
same size as the original but had some 
new features . Before explaining 
those, I'll describe some of the back
ground information I needed to write 
the routine, as well as some of the 
software techniques I used. 

TTY devices for the deaf use a five
level code called Baudot that differs 
greatly from ASCII (American Stan
dard Code for Information Inter
change). A five-level code like Baudot 
uses 5 bits to represent each charac
ter. At most, 5 bits can represent 32 
unique characters (because 25 = 
32). In order to represent 26 letters, 
10 numbers, and a host of special al
phanumeric characters, some sort of 
encode/decode scheme must be used 
with Baudot code. Table 1 shows the 
code for TTY communications. You 
can see in the table that the Baudot 
code is defined as having a letters and 
a figures case. The default case setting 
is letters; in order to shift to figures 
case, you must send the figures-case 
character (11011). Then the figures 
case is selected until the letters-case 
character (11111) is sent again. By us
ing these "shift-case" characters, the 
Baudot code makes 5 bits represent 56 
characters (not counting the shift-case 
characters themselves, and counting 
only once the four characters that are 
the same in both cases). 

TTY Data Rates 
Because the M-1 coupler is inter

faced to the Apple via the game l/O 
(input/output) port, software must 
handle the timing of all bits both 
transmitted and received. The trans
mission rate (bits per second) is ob
viously an important consideration. 
For TTY communications, the trans
mission rate is 60 words per minute or 
6 characters per second, allowing 
166 ms for transmitting one Baudot 
character. When each Baudot charac
ter is transmitted, 7 bits are sent. First 
comes a start bit, then the 5 data bits, 
and finally a stop bit. The time be-
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FOR/MAT™ 
FORTH SCREEN EDITOR 

A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 

• All code is Forth-79 standard. Each line of code is fully ex
plained and flow-charted (Forth style) for easy modification. 
• This editor works just like the popu lar word processors on 
the market except it is written in high level forth and is con
fined to the 1024 byte boundary of a forth screen. 
•There are over 20 different commands for cursor position
ing, text modification, tabs, relocating lines, spreading lines, 
and moving lines to other screens. 
• Insert mode is toggled on and off for midstream insertions 
and deletions. Text ahead of CP is moved right during inser
tion and left during deltion if insert mode is on. 
• Cclumn position is displayed at all times. 
• Bomb proof-all unused control codes are trapped. 
• Must be used with a CRT that has cursor addressing or 
with a memory mapped video. 
• Send check or money order in the amount of $50.00 and 
receive complete source code, flowcharts, documentation. 
and instructions for bringing up on your system. 
•Versions for the Apple, Radio Shack, Commodore. Atari 
and other small systems will be available soon. For im
mediate notification of availability, please send name, ad
dress and description of system. 

See full page ad in December issue (Page 61) of BYTE. 

KV33 CORPORATION 
P.O. BOX 27246 
TUCSON, AZ 85726 
(602) 889-5722 
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RAM 
For ATARI 

48K RAM BOARD FOR THE 400 
• Increases memory capacity 
• Reduces power consumption 
• Reduces heat 

48K Board (4oo) $299 
32K Board (aoo) S 150 

INTEC 

PERIPHERALS 
CORP 

3389 Del. Rosa Avenue 
San Bernardino, CA 92404 

(714) 864-5269 
ATARI, 400, 800 are Tradl!marks of ATARI, Inc. 

INDUSTRIES, INC.---~• 
In Texas Orders 21969 Katy Freeway To Order 

Questions & Answers 1-800-231-3680 
1-713-392-0747 Katy (Houston) Texas 77450 800-231-3681 

SA VE BIG DOLLARS ON ALL TRS-so® HARDWARE & SOFTWARE 
TRS-80~ BY RADIO SHACK . Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon. -Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 

WE OFFER ON 
REQUEST 

Federal Express (Overnight Delivery) 0 

Houston Intercontinental 

Airport Delivery (Same Day) 

U.P.S. BLUE (Every Day) 

References from people who have 
bought computers from us probably 

in your city 

( lRS·BO is a Registered Trademark of Tandy Corp 

0 

0 

In •tock TRS-80 Model 
II and Ill 

No Tax on Out of Texas Shipments! 

Save 
10010 15010 

OR MORE 

WE ALWAYS 
OFFER 

0 NO extra charge for Master Card 
or Visa. 

0 We use Direct Freight Lines. No 

long waits. 

0 

0 
0 

We always pay the freight and 

insurance 

Toll free order number 

Our capability to go to the giant 

TRS-80"' Computer warehouse 5 
hours away, in Ft. Worth, Texas, 

to keep you in stock. 

EDMcMANUS We Specialize In Overseas Shipments JOE McMANUS 

llJ Telex 77-4132 (Fleks Hou) 

Circle 223 on inquiry card. 

r 
V/S4 

L-
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... 
MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL I OR MODEL Ill 

*MORE SPEED 
10-20 times laster than Level II BASIC. 

*MORE ROOM 
~eei~~~P ~~~~~g~1~~~~d!cit1ra~~~~v ~~1~b1e 
number of block buffers. 31 -char.-unlque word· 
names use only 4 bytes in header! 

* MORE INSTRUCTIONS 
Add YOUR commands to its 79-ST ANOAAO·plus 
lnslructlon set! 
Far more comple te than most Forths: single & 
double precision, arrays, string-handling. clock, 
more. 

*MORE EASE 
Excellent full -screen Editor. structured & 
modular programming 
Word search utility 
THE NOTEPAD letter writer 
Optimized for your TRS-80 with keyboard 

:~~~'.sS 1~gfe~r~od~~'J:~~d~~~';/p~~vs~'~'~. 11 
*MORE POWER 

Forth operat ing system 
Interpreter AND compiler 
8080 Assembler 
(ZBO Assembler also available) 
Intermix 35· to SO-track disk dr ives 
Model Ill System can read, write & run Model I 
diskettes! 
VIRTUAL 1/0 !or video and printer. disk and tape 
(10·Megabyte hard disk available) 

m&lllSf FORTH 

.... 

THE PROFESSIONAL FORTH 
FOR TRS·BO 

(Over 2,000 systems in use) 

MMSFORTH Disk System V2.0 (requires 1 disk drive & 
16K RAM, 32K !or Model Ill) . , , ••.. . ••.• , •• . $128.95• 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
M MSFOATH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Inexpensive upgrades to latest version 
Programming staff can provide advice, modilicalions 
and custom programs, to fit YOUR needs. 

MMSFORTH UTILITIES DISKETTE: includes FLOATING 
POINT MATH (l.2 BASIC ROM routines plus Complex 
numbers, Rectangular.Polar coordinate conversions, 

g~~~;e~~~d:, ~oo~ ~if ~llu~~6u ~lt~~~~~y~~~EOR A~;~i~i 
Forth words by block and line. All on one diskette 
(requues MMSFORTH V2.0, 1 drive & 32K RAM) . $38,95• 

FORTHCOM: communications package prov ides RS·232 
driver. dumb terminal mode, transfer of FORTH blocks. 
and host mode to operate a remote TRS.80 (requires 
MMSFORTH V2.0, 1 drive & 32K RAM) . . .. . $38.95• 

THE DATAHANDLEA Vl.2: a very sophisticated data· 
base management system operable by non·pro· 

~':Mim_~rs .. (r·e·q~i~~~ . ~~S.F.~A~.~ . vi.a .. 1 d.ri·v·e s~&.~~~ 
MMSFORTH GAMES DISKETTE: real·lime graphics & 
board games w/source code. Includes BREAKFORTH, 
CRASHFORTH, CRYPTOQUOTE, FREEWAY, OTHELLO 
& TICT ACF ORTH (requires M MSFORTH V2.0, 1 drive & 
32K RAM) $39.es· 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 
M MSFORTH USERS MANUAL ·without Appendices, for 
non.owners $17 .so· 
STARTING FORTH • best companion to our man· 
ual . • , , ,, . . • , , • . • ,,. . .. . .. . $15.95• 

INVITATION TO FORTH deta iled beginner book on 
figFORTH .. , .. •. , . , • . , . , •• , . , •• , • .... , • . . $17.$0" 

THREADED INTERPRETIVE LANGUAGES · advanced, 
excellent analys i s al MMSFORTH -llke lan 
guage, . S18.9S• 

PROGRAM DESIGN & CONSTRUCTION - intro. to struc
tured programming, good for Forth ... $13.95• 

FORTH · 79 STANDARD MANUAL · o fficial reference lo 
79·STANDARD word set, etc . . $13.85• 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) · 
we stock this collector's i lem lor Forth users and begin· 
ners • . . . . . . . $4.00• 

• . ORDERING INFORMATION: Software prices Include 
manuals and require signing of a single system. single. 
user license. SPECIFY for Model I or Model Ill! Add 
S2.00S/H plus $3.00 per MMSFORTH and $1.00 per addi· 
tlonal book; Mass. orders add 5% tax. Foreign orders 
add 20%. UPS COD. VISA & MIC accepted; no unpaid 
purchase orders. please. 

Sen'1 SASE fo r free MMSFORTH 1nformar1on. 
Goo'1 '1ea lers sought 

Get M MSFORTH products from your 

MILLER CM'fcR8c"b0

NiPuTER 
SERVICES (B1) ; 

61 Lake Shore Road, Natick, MA 01760 
(617) 653·6136 
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tween bits is constant except for the 
stop bit. The stop bit time is 1.5 times 
longer than the times for the other 
bits. If you choose a bit-delay of 
22 ms, the total transmission time for 
the 7 bits is 165 ms (16 X 22 
+ 1 X 33). The difference of 1 ms 
from the ideal time corresponds to an 
error of about 0.6 percent, which is 

Bit Numbers 
4 3 2 1 0 

0 0 0 0 0 

0 0 0 0 

acceptable. So the pattern of trans
mission is: first a start bit, then a 
22-ms delay; next the 5 data bits, de
laying 22 ms between each pair; 
finally, the stop bit and a delay of 
33 ms. 

The 22-ms and 33-ms delays are 
important for proper reception and 
transmission of Baudot code, but a 

Letters 
Case 

rubout 

E 

Figures 
Case 

rubout 

3 

0 0 0 0 line feed line feed 

0 0 0 A 

0 0 0 0 space space 

0 0 0 s 
0 0 0 8 

0 0 u 7 

0 0 0 0 carriage return carriage return 

0 0 0 D $ 

0 0 0 R 4 

0 0 J 

0 0 0 N 

0 0 F 

0 0 c 
0 K 

0 0 0 0 T 5 

0 0 0 z 
0 0 0 L 

0 0 w 2 

0 0 0 H 

0 0 y 6 

0 0 p 0 

0 Q 

0 0 0 0 9 

0 0 B ? 

0 0 G + 
0 figures figures 

0 0 M 

0 x 
0 v 

letters letters 

Table 1: The Baudot code for TTY communications. By using two cases-figures 
case and letters case-the Baudot code makes 5-bit numbers represent 56 unique 
characters. The shift-case characters, as well as rubout, line feed, space, and carriage 
return, are the same in the two cases. 



Circle 251 on inqu iry card. 

© M1cr0Tech E;cports 1980 

GETS FILES ACROSS! 
With REFORMATTER disk utilities you can read and write 

lllM 3740 and DEC Rf-II single density fo rmatted diskettes on your 
CP/M® system. 

REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
de\"elopment capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature hi-directional data transfer 
and full directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M ._,. lllM. MPIM is now ful(y supported. 

Program Data Sheets, Application Guides, aod Machine Compati
bility Guides available. 

Each program $195.00 from stock. Specify CP/M ...... lllM or 
CP/M ...... DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 94301 0 Tel: 415/324-911 4 0 TWX: 
910-370-7457 MUH-AIIOS 0 Dealer and OEM discounts available. -·~ - CP/ M~ is a regislered trademark nf DiJ.:ilal Rcst'a\"ch. • 

A Message 
to our Subscribers 

From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 

information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 
70 Main St, Peterborough NH 
03458. Thank you. 

TANTALUM CAPACITORS 
4'UFJSvs. iuxi ~~:~ : : ;c: 
lil! UFJSV 5 ~ 1 00 15UF 16Y 31,1.00 
lUFl!>V !'11$100 
i:lUFZOV ~ / $100 

JlUF:f.0\141S100 

:ioufsv s1s1.oo 
lJUF20V S60 
O Uf:!O\I I .~ 

: ~~~~~ ~~!~:: ~~~;~~ !1 ·~ 
111'1 tlm ,,,,:: 

,:: 
'" ... , .. ,,. 

RS232 CONNEC 

. DB 25P male $2.75 

DB 25S female 3. 75 

HOODS 
1.25 

C/MOS 

"'" 201 oon JS 

""" - ·" ""' - :~ ""' - ·" .,,., -
""" - ·" ""' - , ·~ ""' - ·" ""' -... - .. '"'' - ·" "'" 

,, 4510 - " 4011 - 20 4S11 - " "'" - ~ ~5 14 - "' "'" - 451S "" 4014 55 4516 " 4015 "' 4~18 "' 4016 JO 4520 - " ~:~ "'""' "' - 9Cl
0

JICOO - " "'" " '"" " """ " 74Cctl - ., 
4021 - 55 74(10 - " "'" - ., 74C14 - 1~ 
"'" - ,,, '""" -
4024 - 4!". o74CJ2 - " 4025 - " 7~C7l ~ " 4027 - "' "°' "' "'" ~ 74C7G - " "" - 74C!IJ - "' ""' - " 74CB5 - '" = 2 ~~ 74CB6 - "' - 14C!IC - "' ~ - "' 74C9J - " -

~ 
74C\S1 - 1.75 ..., - 14(\51 - '" ""' - 74Clf£1 - l20 .... - .., 
74C161 

"'" 
., 

74Cl6.J - 11S = 40 . 74C16S - 1 2S 
~ 74Cl73 - 1.30 

~ 
i!0 ' 14c11• - 130 
75 14(175 - \70 
75 )4(192 - 1 JO = .50 14C9"ll - .50 

- 20 74C914 - 1.75 

"'" ~~ 74~26 - S.60 

"'" .. ~ .. 
ADD lO"'fOAOllOEllSU~OEJIU0.00 

LINEAR CIRCUITS CRYSTALS $3.45 ea. 

LM201 - .75 
LM3011748 - .JO 
741CV- .25 
74lC - 35 
747- .SCI 
1456 - 80 
1458 - SCI 

~= ~ 
LMl07 - .JO 
LM308 - 75 
LM324 - 65 
LM339 - .65 
LFJS1 - .75 
LF353- 1.25 
LFJ.55 - 1.25 
L~~ - 1.35 
LM3 11 - .SCI 
LM318 - 1.00 

TOGGLE 
SWITCHES 

LMJ.18 - 90 
LMl'XI - .50 
LM361 - 1.75 
LMJn - 1.eo 
LMJOO - .95 
LM382 - .00 
LMJ83 - 2SCI 
LM38!i - llO 
LM387 - 1.25 
LM)'JJ - 1.00 
lMS5J - 225 
lM5'6 - 45 
LMSS6 - .85 
5648 - 395 
~ - .95 
S66- 1.40 
5(;7 -. 65 

,.. _ ,. 
710 - .45 
U9- .95 

71 1CH - ~ 
LM 11nl - 1.75 
LM 1889- 1.95 
CA758 - 175 
CAJ018 - 1.95 
CAJOi - .85 
CAJ078 - !.50 
CA:nll - .95 
CA3036 - .95 
CAJO'J4- 2.25 
LM2901 - .95 
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stock Apple lacks a precision inter
val-timer for timing these delays. You 
can code a software-delay loop to do 
the job, but you'll run into a few 
problems. Because the Apple does not 
use interrupts for any of its normal 
processing, it must do everything in a 
serial fashion. In other words, the 
Apple can be reading the keyboard or 
executing a delay loop or sending 
characters to the M-1 coupler, but it 
can't do more than one of those 
things at the same time. In this appli
cation, the Apple will usually be exe
cuting the delay loop, during which 
time the processor is doing nothing 
more than timing 22-ms or 33-ms in
tervals. 

Remember that for every character 
sent, the Apple is in a delay loop 
totaling 165 ms. Because of the use of 
the figure and letter shift characters, 
however, any key pressed may ac
tually result in the transmission of 
two characters, keeping the Apple 
busy in delay loops for as long as 
330 ms. An average typist, who can 
easily type faster than the Apple can 
accept input, ends up having to con-

centrate more on the process of typ
ing than on the message being typed. 

Because most TTY devices are 
hard-copy terminals with line widths 
of 64 characters, the software has to 
send a carriage return/line feed com
bination after each group of 64 char
acters in order to prevent characters 
from being lost at the end of the line. 
As a result, the Apple stays busy 
sending the carriage return/line feed 
and can't read keyboard input in 
time. The software supplied by 
AMRAD did in fact lose characters; 
clearly something was required to 
remedy the situation. 

A "Do Something" Delay Loop 
With the processor spending a lot 

of time in the delay loop, why not 
make checking the keyboard for in
put an integral part of that loop? In 
other words, why not turn the "do 
nothing" delay loop into a "do some
thing" delay loop? That's exactly 
what I did. I chose to use an 11-ms de
lay loop so that I could easily build 
22-ms and 33-ms delays. I then con
structed an 11-ms delay loop that 

EMPLOYMENT 
OPPORTIJNITIES 

DP OPPORTUNITIES 

Marlin Marietta Aerospace, NASA's designated Contractor for the Space Shuttle Ex
ternal Tank Program has the following immediate opportunities at their Michaud 
Assembly Facility in suburban East New Orleans: 

Business Applications Programmers/ 
Project Lead Experienced In: 

•Engineering •Manufacturing •Shop Floor Control 
•Scheduling •Inventory •Purchasing 

UNIVAC DMS 1100 Data Base Or Other CODASYL Data Base 
Experie~ce Utilizing The Data Manipulation Language With 

COBOL Knowledge Of: . 
•DDL •SDDL •TIP/CMS •DPS 1100 •DDS 1100 

Specialist 
•Network Controllers •Operations Research 

All interested and qualified candidates are urged to send their resume, complete 
with salary history and background to: Martin Marietta Aerospace, Dept. B, P.O. 
Box 29304, New Orleans, Louisiana 70189, Attn: Personnel Department. We are an 
equal opportunity employer, mlf/h. 

NIARTIN NIARIETTA 
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checks the keyboard for input and 
does nothing if input is not available. 
If input is available, it is read and 
stored (more about that later) . This 
delay loop is the most important part 
of the communications software. No 
matter what happens, it must always 
execute in the same amount of time. 
The delay loop can follow one of two 
execution paths depending on 
whether or not keyboard input is 
available. As you can see in listing 1, 
both paths take 47 cycles of the Apple 
clock. The delay loop is executed 239 
times for a total of 11,233 clock 
cycles. The Apple is running at 1.023 
MHz so that each clock cycle is 
0.9775 µ.s. The total time of the delay 
loop is therefore 11,233 X 0.9775 µs, 
or about 10.98 ms, which is within 
0.2 percent of the desired 11 ms. But 
these figures don't take into account 
the time required to enter the subrou
tine and then return to the mainline 
code. The effect of these transitions is 
to lengthen the delay loop slightly 
and bring it even closer to the desired 
11 ms. 

The Input Ring Buffer 
Now that you have a routine to 

read input data from the keyboard, 
you need a place to put the data. 
Because you may be reading ahead of 
the transmission routine, the charac
ter currently being read will not nec
essarily be the next character trans
mitted. My solution to this problem 
was to use a ring buffer for the 
storage of characters awaiting trans
mission. A ring buffer is conceptually 
an array in which the last element is 
followed by the first. That is, when 
you are reading characters from the 
buff er and come to the last item in the 
buffer, the next item to be selected is 
the item that is now first in the buffer. 
A ring has no actual start or end but 
uses position pointers to indicate the 
next character. 

This application requires three 
position pointers. The first, FILL, in
dicates the next empty position in the 
ring buffer. The pointer EMTY indi
cates the next character to be dis
played on the Apple screen. Finally, 
TOUT points to the next character to 
be sent to the M-1 coupler. When 
TOUT or EMTY is equal to FILL, you 



know all available characters have 
been sent or displayed. I didn't worry 
about buffer overflow because I had 
allocated a 256-character ring buffer 
and I can't type much faster than the 
60-word-a-minute rate used by 
Baudot. Under normal circumstan
ces, I have only one or two characters 
in the ring buffer at one time. 
T~e ring buffer is easy to imple

ment in assembly language because of 
a handy property of integer addition. 
The largest number that can be repre
sented by 8 bits is 255. When 1 is 
added to 255, the result is zero, with 
the carry bit set; that is exactly what 
is required for a ring buffer. Using an 
8-bit pointer as an index into a 
256-byte buffer, start the index at 0 
and continue to 255 . Then, when 1 is 
added to 255, ignore the carry and 
use the result of zero as the index into 
the buffer for the next element-a 
painless method of implementing a 
ring buffer. If you needed ring buffers 
of other sizes, you would need addi
tional software to check the index 
pointer for values greater than the 
size of the buffer. If the index ex
ceeded the end of the buffer, you 
would have to force the index's value 
to zero and continue. 

Program Initialization 
The program begins by clearing the 

Apple screen, displaying a blinking 
cursor, and then initializing some of 
the variables used in the program. 
Then the program enters its mai~ 
loop, which checks for keyboard in
put, displays a character from the in
put ring buffer, sends a character to 
the coupler, displays a character frorn 
the input ring buffer, checks ~or in
coming data, and again displays a 
character from the input ring buffer. 

Here I should mention the repeated 
calls to the display routine. As stated 
previously, the delay loop checks for 
keyboard input and reads in any it 
finds. The data is stored in the input 
ring buffer and is not displayed when 
read. A call to the display routine is 
necessary in order to "echo" the typed 
characters to the screen. I had to use 
this method because I was using the 
display routine in the Apple monitor 
and could not be certain of the time 
required to display one character. 
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• A lternate and parti al key access 
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fil e. 
• A B + tree index. 

PFAS is a set of mod ul es which link to 
your PASCAL program m ak ing power ful 
ISAM fun cti ons par t o f Pasca l. 

Now avail ab le fo r the p·System is PHOS· 
FORM. our format ted screen input sys
tem. PHOSFORM all ows you to quickl y 
c reate and customize fill · in·the- form 
type input for your program s. PHOS· 
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The execution time of the monitor's 
display routine varies, depending on 
which character is being displayed 
and whether a screen scroll is re
quired. Because I needed a delay loop 
that was constant and precise, I 
couldn't use the monitor's character
display routine. 

Five Program Sections 
I will now briefly describe the five 

major sections of the communications 
program shown in listing 1: the key
board-read routine; the character-dis
play routine; the Baudot-send rou
tine; the serial-output routine; and 
the serial-input routine. I will then 
describe the program's memory use. 

The keyboard-read routine is a 
straightforward routine that first 
checks for input and, if any is avail
able, reads it in. Next this routine 
checks the case of the character and 
converts any lowercase characters to 
uppercase. Finally, the keyboard
read routine stores the character in 
the ring buffer. Just before this final 
step, you can check for buffer over-

flow. Note that the character is sim
ply read here, not displayed. 

The character-display routine dis
plays characters stored in the ring 
buffer. For most characters, this 
means simply reading the character 
from the ring buffer, displaying it, 
and then displaying the screen cursor. 
When a character is displayed, it 
overwrites the blinking cursor. The 
blinking cursor must be displayed 
again and backed over, so that the 
next character displayed will also 
overwrite the cursor. When you 
backspace over the cursor, you 
change only a pointer, leaving the 
cursor displayed and blinking. 

The characters "carriage return" 
and "line feed" require special han
dling. When either of these characters 
is detected, the character-display rou
tine first clears the screen from the 
current cursor position to the end of 
the line. This action erases the cursor 
and clears off any garbage that may 
have been displayed on the line. Then 
the routine displays the character and 
the cursor. 

CompuServe: Update 1982 

The CompuServe Information Se:rVice is the largest and 
fastest groWi.ng videotex system in North America. OUr 
customer base increased a dramatic 300% in 1981. And 
there's a reason: 

•our broad base means more communications .between: 
users• a wide variety of high-value data bases• games 
to excite any aficionado• up-to-date financial 
information to give you a competitive. edge on the market 
• new services like electronic shopping • free . 
subscription to our informative TODAYmagazine • 
easy-to-follow instructions for the novice and powerful 
services for the experienced user • · · 

Ask for a demonstration at a Radio Shack® Computer 
Center. Videotex software is available for .various brands 
of personal computers. CompuServe Information Service, 
5000 Arlington Centre Blvd., Columbus, Ohio 43220. 
(614) 457-8600. , 

CompuServe 
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The "rubout" or "back space" char
acter is also handled in a special 
fashion. When the "rubout" (or "left 
arrow" on the Apple) is detected, the 
routine displays a space to erase the 
cursor, then backspaces two charac
ters, displays the cursor again, and 
backspaces over it. This effectively 
erases the previously typed character 
by moving the cursor back one char
acter position. 

The Baudot-send routine is respon
sible for sending characters out to the 
M-1 coupler. As mentioned before, 
this routine also keeps track of the 
number of characters on one line. 
When 64 characters have been sent, a 
carriage return/line feed combination 
must follow. The problem with this 
rule is that, on the receiving end, it 
may break a word at theend of a line. 
To solve that problem, the send rou
tine begins looking for a space char
acter after 51 characters have been 
sent. If a space is found, the carriage 
return/line feed is inserted, and the 
next word appears on the following 
line. If no spaces are encountered be
fore the 6Sth character, a carriage re
turn/line feed is inserted after the 
64th character typed, and a word is 
broken. This code makes the output 
easier to read. 

Before the characters are sent to the 
M-1 coupler, they have to be con
verted from ASCII to Baudot. The 
conversion is performed by isolating 
the 7 low-order ASCII bits and sub
tracting hexadecimal 20. The result is 
then used as an index into the conver
sion table, and the equivalent Baudot 
character is "looked up." Before the 
character is sent, the routine deter
mines whether the character is of the 
current shift case, or whether a new 
character indicating one of three 
possible shift cases must be sent first. 
In addition to the letters and figures 
shifts, certain bit patterns mean the 
same thing in either shift case. These 
characters (the "space" character is 
one example) require no shift change 
and may be sent in the current shift 
case. Because Baudot characters use 
only 5 bits, the 3 remaining bits (out 
of 8) in the lookup table are used to 
code the shift case. When the char
acter itself is sent, it consists only of 
the low-order 5 bits. 



The lookup table is constructed so 
that entries with the seventh bit set re
quire no change in mode or shift case. 
Entries with the sixth bit set are 
figures-shift characters, and entries 
with the sixth bit reset are letters-shift 
characters. The current shift case is 
always stored in a temporary loca
tion; before a character is s~nt, its 
case is compared with the current 
shift case. If the two cases differ, the 
appropriate shift case is sent before 
the character. When the current case 
is the same as the case of the character 
to be sent, no case change is required, 
and the character is dispatched im
mediately . The Baudot character is 
sent in a serial fashion to the M-1 
coupler, and then to the TTY device 
on the other end of the line. 

The serial-output routine transmits 
the 5-bit Baudot character to the 
coupler. First the routine sends the 
start bit, followed by a a 22-ms delay. 
The 5 data bits are sent next with a 
22-ms delay between each pair. Final
ly, the serial-output routine sends the 
stop bit, following it with a 33-ms 
delay. 

The serial-input routine handles 
character input from the M-1 coupler. 
First the routine brings in a start bit, 
followed by 5 data bits and a stop bit. 
The bits are read in a serial fashion in
to a memory location that retains on
ly the 5 data bits. Next, the routine 
checks to see if the character read was 
either a letters or a figures character. 

If so, the shift case is stored in a 
memory location. If the character is 
not a shift character, the value of the 
current shift case is added to the 
character that was read, and this 
value becomes the index into the 
Baudot-to-ASCII lookup table. The 
appropriate character is retrieved 
from the lookup table and displayed 
immediately. The character is not 
placed in the ring buffer, which is 
reserved for outgoing characters. 

Memory Usage 
The TTY program uses page zero 

locations 0 through 9 hexadecimal for 
internal housekeeping. Memory loca
tions 800 through 8FF hexadecimal 
are reserved for the input ring buffer. 
The program itself is located from 
hexadecimal 900 to BSE and may be 
relocated to another memory location 
by reassembly. I relocated my routine 
to the 0800 address space and burned 
the routine into a PROM so ' that I 
could turn on my Apple and begin 
execution of the TTY program with
out loading it from disk or cassette. 

I chose the Apple as my home com
puter because it can wear many hats. 
I am glad to have played a part in 
adding another · hat to the Apple 
wardrobe. With the addition of the 
M-1 coupler and a little bit of soft
ware, the Apple makes an excellent 
communication device for the deaf' 
the hearing-impaired, and their 
friends.• Listing 1 is on pages 377-386 

II 
Telephone Communications Products for the D~af and ~earing-Impaired 

Phone- TTY Inc of Fair Lawn, New 
Jersey, offers five products to help the 
deaf and hearing-impaired with tele~ 
phone communication. The M-1 
acoustic-coupler modem described in 
the accompanying article costs 
$164.50. Another acoustic-coupler 
modem, the M-lW, is priced at 
$174 .50 and will send signals through 
home power lines to ~ Phone- TTY 
remote-control receiver ($27. 50) 
plugged into any outlet. A .. light con
nected to the receiver will flash when 
the telephone is ringing. The M-2W 
direct-connect modem costs $182.50; 
like the M-lW. the M-2W will send 
signals to an electrical outlet to trigger 
an indicator light when the telephone 

rings. The AM modem is an auto
memory device that can answer tha 
telephone and transmit to the caller d 
previously programmed message up to 
2 K bytes in length. The AM can also 
convert a KSR (Keyboard Send 
Receive) teletypewriter to an ASR 
(Automatic Send Receive) teletype
writer. An ASR teletypewriter normal
ly reads paper tape and sends the data 
read; the Phone-TTY AM coupler 
enables . a KSR teletypewriter:to send . 
data stored in the AM's 2 K-byte buf
fer. The AM is priced at $545. Phone- · 
TTY Inc is located at 14-25 Plaza Rd., 
Fair Lawn, NJ 07410, telephone (201) 
796~5414 (voice or TTY). 

I 
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8214 3.50 
8216 1.70 
8224 2.50 
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Z80 CPU 6.00 
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LSOO .25 LSIS .so LS157 .75 LS244 ... 
LS02 .25 LS68 .40 LS156 .78 LS245 1.00 
LS04 .25 LS90 .40 LS181 .75 LS259 1.00 
LS06 .25 LS93 .50 LS182 .85 LS273 too 
LS10 .25 LS95 .70 LS183 .75 LS279 .BO 
LS12 .25 LS107 .38 LS154 .75 LS283 ... 
LS14 .30 L51D9 .45 LS185 .75 l5387 .65 
LS20 .25 LS112 .38 LS166 1.50 LS368 .65 
LS30 .25 LS113 .38 LS173 JM) l5373 1.00 
LS32 .30 LS123 .75 L6174 .BO l5374 1.00 
LS33 .35 LS126 .60 LB175 .80 LS377 1.00 
LS37 .55 LS132 ·" LS191 .BO l5390 1.25 
LS38 .35 LS138 .65 L5193 .BO LS393 1.25 
LS42 .75 LS139 .85 LS195 .BO LS395 1.25 
LS51 .30 LS151 .75 LS221 1.00 LS668 1.25 
LS54 .30 l5153 .75 LS240 .95 LS669 1.25 
L573 .40 LS155 . 85 LS241 ... LS670 1.25 
LS74 .30 

S PRODUCT l.C. SOCKETS 

S188 2.75 7805 .85 
S189 2.75 7812 .85 8 .12 8 .52 
S287 2.75 7815 .85 14 .14 14 .54 
S288 2.25 7905 .95 16 . 16 16 .58 
S387 2.75 7912 .95 18 .19 18 .80 
5471 7.00 7915 .95 20 .27 20 .82 
S472 7.00 309K 1.45 22 .28 22 .88 

323K 2.50 24 .28 24 .88 

MISC 555 .35 28 .37 28 1.40 

mo 1.50 TL0·72 1.25 40 .45 40 1.60 

I 
8T'97 .65 TL0-84 1.55 

8T98 .65 RESISTORS 

1468 .60 1/4W1tt5% 

1468 .60 100e1 ·Anyone value .02/ea 

WE CAN ALSO SUPPLY THE HARD TO FIND SEMICONDUCTOR 

TTL- CMOS 

CONNEC T ORS 
TE RM S: Chtck. Money Order. Vis.ii. Maner 
C.llrd. C.ll ll for C.0.0 . U.S. Funds only. P.0.'s 

CAPACITO RS acceflted from Qualif ied firms and institutions. 
C.lllitorni1 rtsidtnis add 6% S.lllH till or rts1le 

D IP SWIT CHES card. 

DIODE S SHIPPING: Add 52.00 ground or SS.00 air for 

TRANSISTORS 
UPS. 

CALL FOR VOLUME PRICING 

PRICING SUBJECT TO CHANGE WITHOUT NOTICE. 
ALL PARTS 10DK GUARANTEED. MINIMUM ORDER $15.00 
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Listing 1: An assembly-language program that enJbles the Apple .to function as a TTY device for telephone communications with 
the deaf and the hearing-impaired. The program has fiue major sections: the keyboard-read routine, the character-display routine, 
the Baudot-send routine, the serial-output routine; and the serial-input routine. The main program loop starts at line 0910. 

FBE2-
0044-
0032-

1 

C05!3-
C0~)9-

0040-
00~:;:;-
0048-
Ci:>OO
co,1p
FDFO
(J000-
FC58-
0024-
0025-
FC9C
FC; 10-
(l(l~0:-
0080-
0040-
0800-

. I . 

:ASM 

1000 * 
1010 * 
1020 * 
1030 * 
1040 * 
1050 * 
1060 * 
1070 * 
1080 * 
1090 * 
1100 * 
1110 * 
1120 * 
1130 * 
1140 * 
1150 * 
1160 * 
11 70 * 
1180 i 
1190 * 
1200 * 
1210 * 
1220 * 
1230 * 
1240 * 
125() * 
1260 * 
1270 * 
1'.280 * 
1290 BELL 
1300 BSPC 
i:::;i O MAXC 
1320 SPA 
1T50 MRK 
1340 RUBO 
1:350 LINF 
1360 CRC 
1 :370 f<EX.~ 

1380 STRf! 
1:390 DISF' 
1400 NULL 
1410 HOME 
1420 CHAR 
1430 CV 
1440 CEOL 
1450 BS 
1460 FIG 
1470 ILLG 
1480 NOMO 
1490 RING 

' r ~·· ' . ' ·. ' 

COM~UN ICATIONS PACKA~E • TO ALLOW THE APPLE TO FUNCTION 
AS A TTY DEV'! CE. FOR USE BY THE DEAF AN(! HEAR I NG 
IMPAJRED. THE ~~PLE IS INTERFACED TO AN Mi COUPLER 
MANU~ACTURED BY PHONE-TTY OF NEW JERSEY. 
THE HARDWA~E WAS DESIGNED BY ELYo~ A SANDERS, MEMBER 
OF AMRA~ IN VIENNA. VIRGINIA, AND USES PUSHBUTTON 1 
~ND ANNUNCI~TOR 1 ci~ THE APP~E GA~E I/O CONNECTOR. 
THIS SOFJW~RE, RO~TINE IS BASED .LOOSELY ON ONE 
DE~ELbPED , BY NANtY ~ANDERS, ALSO A MEM~ER OF AMRAD. 
I HAVE ADDED SOME SPECIAL FEATURES -SUCH AS A HIGH 
SPEEP RING BUFFER THAT ALLOW~ THE OPER~TOR TO TYPE 
CHARACTERS FASTER THAN THE INTERFACE CAN SEND THEM. 

WRITTEN BY . NED W. RHODES 
DECEMBER 1980 

MEMORY USAGE 

BASE PAGE 
$800-i8FF 
$900.:_$B5E 

0 - 9 -- HOUSEKEEPING VARIABLES 
RING BUFFER FOR INPUT 
PROGRAM ITSELF CIT IS RELOCATABLE> 

VARIABLE DEFINITIONS 

, . 
. Eb -" $FBE2 
.EQ $44 
.EQ 5o 
. EQ $cC>58 
.EQ $C059 
.EQ ~;40 
.EQ $42 
. EQ $4El 
. EQ $C(iOO 
. EC! $C010 
.EQ $FDFO 
·Fo $00 -
.EQ $FC58 
.EQ $24 
.EQ $25 
. EC! $FC9C 
.EQ $FC10 
. EC! $20 
.EQ $80 
. EQ $40 
.EQ $800 

MdNlTOR .BELb RciLiTINE . 
BAUDOT· SPACE +NO MODE CHANGE 
START~MITH 50 CHARACTERS PER LINE 
SEND SF'ACE 
SEND MARK 
RUBOUT. CHARACTER + NO MODE CHANGE 
LI NE FEED, IN BAUDOT + NOMO 
CARRIAGE RETURN IN BAUDOT 
f:::~YBOARD ' ; . 
f::EYBOARD STRqBE 
MONITOR OUTPUT 
NULL . ~HARACTER 
HOME SCREEN ., 
MONITOR CHAR~CTER COUNT 
MONITOR 0ERTICAL COUNTER 
CLEAR TO EOL 
~ONI~OR BACKSPACE 
INDICATE FIGURES SHIFT 
ILLEGAL BAUDOT CHARACTER 
NO MODE CHANGE REQUIRED 

0000- 1500 SHIFT .EQ $00 
RING BUFFER IS ON PAGE EIGHT 
SHI.FT STATUS 

oob 1 -
(><)(>2-
0000-
00,1 B-
0(><):;
Ci004-,' 
0005-
0006-
ooci-z
FFF'2-
COh2-
001 F
oocis-

1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
16:30 

EMTY 
TOUT 
LET 
FIGS 
CNT 
FILL 
HOLD 
CNUM 
RSFT 
REM 
TINP 
LSHF 
CHR 
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:EQ $01 
. EG! $02 
.EQ $00 
.EC! $iB 
.EQ $03 
. ED $04 
. EQ $05 
.EQ $06 
.EQ $07 
.EQ MAXC-64 
.EQ $C062 
. ED $1F 
.EQ $08 

DISPLAY POSiTION I~ RING BUFFER 
TTY OLiT POSITION IN RING BUFFER 
LETTERS SHIFT 
FIGURES SHIFT 
BIT COUNTER 
RING BUFFER FILL PciSITION 
CHARACTER HOLD AREA 
CHARACTER PER LINE COUNTER 
RECEIVE SHIFT LOCATiON · 1· 
- NUMBER.OF CHARACTERS BEFORE 64 
TTY BIT INPUT 
LETTERS SHIFT 
RECEIVED ASSEMBLED CHARACTER 



Listing 1 continued: 

0009-
00BA-
0080-
0088-
0060-
00AO-

1640 VALUE .EQ . $09 
1650 LF .EQ $8A 
1660 CR .EQ $80 
1670 ROUT .EQ $88 
1680 CURS .EQ $60 
1690 SPAC .EQ SAO 
1 700 
1710 * 
1720 * 

.DR $900 

BIT VALUE OF RECEIVED CHARACTER 
LINE FEED 
CARRIAGE RETURN 
RUBOUT 
CURSOR 
SPACE 
DRG IT HERE, ABOVE THE RING BUFFER 

1730 * 
1740 * 

INITIALIZATION -- CLEAR SCREEN AND LOAD VARIABLES 

1750 * 
0900- 20 58 
0903- A9 60 

FC 17 60 VINT JSR HOME 
1770 

0905- 85 00 1780 
0907-· 20 FO FD 1 790 
090A- C6 24 
090C- A9 (H) 

1800 
1810 

090E- 85 04 1820 
0910- 85 01 1830 
0912- 85 02 1840 
0914- 80 59 co 1850 
0917- 85 0 7 1860 
09 19- A9 32 
091B- 85 06 

LDA #CURS 
STA SHIFT 
JSR DISP 
DEC CHAR 
LDA #0 
STA FILL 
STA EMTY 
STA TOUT 
STA MRK 
STA RSFT 
LDA #MAXC 
STA CNUM 

CLEAR SCREEN 
GET CURSOR CHARACTER 
SET SHIFT UP TO FORCE A MODE TRANSMIT 
DISPLAY IT 
BACK UP OVER CURSOR 
GET A ZERO 
STARTING POSITION 
STARTING POSITION 
STARTING POSITION 
SET COUPLER TO IDLE MODE 
DEFAULT RECIEVER SHIFT TO LETTERS 
GET CHARACTER COUNT 
SAVE AWAY 

1870 
1880 
1890 * 
1 900 * 
1910 * 
1920 * 
1930 * 

MAIN PROGRAM LOOP 

oc;-1 L) ... ·.::;) :·::.~: (N 1 ':;4<.i LDUF 
0'i '.2u ·~·· :20 5 1 0 c;:i 1 <7!:~j(l 
0 923- 20 8 8 09 1960 
0 926- 20 5 1 0 9 1970 
0929- 20 3C OA 1980 
092C- 20 51 09 1990 
092 F- 4C 1 0 09 2000 

2 010 * 
2020 * 
20::::.0 * 
2040 * 
2050 * 

.:J~:>R f<EY S 
.JS!~: !">HO W 
~l ~::>n SEND 
J ~; F: !:'> HDW 
J SR Il\JP T 
.Jtm SHDW 
,JMP LOUP 

f<EYBOARD ENTRY 

0932- 2C 00 CO 2060 KEYS BIT KEYB 
0935- 10 19 2070 BPL KRTS 
0937- AD 00 CO 2080 LDA KEYB 
093A- 2C 10 CO 2090 BIT STRB 
0930- AA 2100 TAX 

2110 * 

READ THE KEYBOARD I F CHARACT~R l S PRESENl 
DI SPLAY CHARACTER FROM RING BUFFER 
SE ND A CHAR ACTER I F PRESENT 
DI SPLAY CHARA CTER FROM RING BUFFER 
RECEI VE A CHAR ACT ER IF PR ES ENT 
DI SPLAY CHARA CT ER FROM RI NG BUFFER 
TRY AG{\IN 

CHECK THE KE YBOARD 
NO CHARACTER 
GET CHARACTER 
RESET STROBE 
SAVE A COPY 

2120 * 
21 :30 * 
2140 * 
2150 * 
2160 * 
2170 
21 ElO 
'.2190 
2200 

CHECK HERE FOR LOWER CASE LETTERS 
CONVERT TO UPPER CASE IF FOUND 

093E- 29 60 
0940- cs; 60 
0942- DO 04 
0'i44-· BA 

AND #$60 
CMP #$60 
BNE CAP 
TXA 

0945- 29 DF 2210 AND #$DF 
o•.,;47 - . AA 222 0 T~1X 

0948- BA 2230 CAP TXA 
0949- A6 04 2240 LO X FILL 
094B- 90 00 08 2250 STA RING,X 
094E- E6 04 2260 INC FILL 

MASK OUT LOWER CASE 
IS IT LOWEF:" CASE 
NO--CAPITAL 
GET CHARACTER 
MAKE UPPER CASE 
SAVE CHARACTER AGAIN 
GET CHARACTER 
GET POSITION IN BUFFER 
SAVE IT 
BUMP POINTER 

'.?"77( 1 b:" RTS RT S RFTI IRN 

2280 * 
2290 * 
2300 * SHOW ROUTINE -- DISPLAY A CHARACTER IN 
2 310 * THE RING BUFFER IF THERE IS ONE AVAILABLE 
:2::::20 * 
2:3::;0 * Li.sting 1 continued on page 380 
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Listing 1 continued: 

0951- A6 01 
095:~:- E4 04 

2340 SHOW 
2350 

09~'5 5- F 0 :~:o 2360 
0957- BD 00 OB 2370 
095A- E6 01 2380 

LDX EMTY 
CPX FILL 
BEQ SRTS 
L.DA RING,X 
INC EMTY 

095C- 4B 2390 SHW2 PHA 
2400 * 
2410 * 

GET POI i'JTER 
HAVE WE CAUGHT UP?? 
YES--EXIT 
GET CHARACTEF: 
BUMP POINTER 
SAVE CHARACTER 

2420 * 
2430 * 

HANDLE LINE FEED AND CARRIAGE RETURN IN A SPECIAL WAY 

2440 * 
095D- C9 BA 2450 CMP #LF 
095F- DO 05 2460 BNE NOLF 
0961- 20 9C FC 2470 JSR CEOL 
0964- BO 15 24BO BCS NBS 
0966- C9 BD 2490 NOLF CMP #CR 
096B- DO 05 2500 
096A- 20 9C FC 2510 
096D- BO OC 2520 

2530 
2540 * 
2550 * 

BNE CRN 
JSR CEOL 
BCS NBS 

IS IT A LINE FEED?? 
NOPE 
CLEAR TO END OF LINE 
CONTINUE ONWARD 
IS IT A CARRIAGE RETURN?? 
NOPE 
CLEAR TO END OF LINE 
CONTINUE ON 

2560 * 
2570 * 

RUBOUT OR BACKSPACE IS SPECIAL CASE 

25BO * 
096F- C9 BB 
0971- DO 08 
0973- A9 AO 

2590 CRN CMP #ROUT IS IT A BACKSPACE 
NOPE 2600 BNE NBS 

2610 LDA #SPAC GET A SPACE 
ERASE CURSOR 
BACK SPACE ONE 
GET CHARACTEF: 

0975- 20 FO FD 2620 
097B- 20 10 FC 2630 
097B- 6B 2640 NBS 
097C- 20 FO FD 2650 
097F- A9 60 2660 
09B1- 20 FO FD 2670 

,JSR DISP 
JSR BS 
PLA 
JSR DI~:JP 

LDA #CURS 
JSR DISP 

DISPLAY CHARACTER 
GET CURSOR 
SHOW IT 

09B4- 20 10 FC 26BO JSR BS BACK UP OVER IT 
09B7- 60 2690 SRTS RTS RETURN 

2700 * 
2710 * 
2720 * SEND ROUTINE -- SEND CHARACTER TO MODEM 
2730 * 
2740 * 

09BB- A6 02 2750 SEND 
09BA- E4 04 2760 
09BC- FO 3B 2770 
09BE- BD 00 OB 27B0 
0991- E6 02 2790 

0993- C9 BA 

2BOO * 
2B10 * 
2B20 * 
2B30 * 
2B40 * 
2B50 * 
2B60 * 
2B70 * 
2BBO * 
2B90 

0995- DO 06 2900 
0997- A9 42 2910 
0999- 20 OA OA 2920 
099C- 60 2930 
0990- C9 BD 2940 NLF 
099F- DO OF 2950 
09A1- A9 4B 2960 
09A3- 20 OA OA 2970 
09A6- A~ 42 29BO 
09AB- 20 OA OA 2990 
09AB- A9 32 
09AD- B5 06 
09AF- 60 
0980- C9 BB 

3000 
3010 
3020 
30::::o NCR 
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LDX TOUT 
CPX FILL 
BED NSND 
LDA RING,X 
INC TOUT 

GET POINTER 
HAVE WE CAUGHT UP?? 
YES--EXIT 
GET CHARACTEF: 
INCREMENT POINTER 

CHECK FOR SPECIAL CHARACTERS 

LINE FEED DOESN'T BUMP CNUM 
CARRIAGE RETURN RESETS CNUM 
RUB OUT BUMPS CNUM DUE TO USE WITH HARDCOPY TERMINALS 

CMP #LF 
BNE NLF 
LDA #LINF 
JSR TTYD 
RTS 
CMP #CR 
BNE NCR 
LDA #CRC 
JSR TTYO 
LDA #LINF 
JSR TTYO 
LDA #MAXC 
STA CNUM 
RTS 
CMF' #ROUT 

IS IT A LINE FEED 
NOPE 
GET LINE FEED IN BAUDOT 
SEND IT 
RETURN 
IS IT A CARRIAGE RETURN?? 
NOF'E 
GET A CARRIAGE RETURN IN BAUDOT 
SEND IT 
GET A LINE FEED ALSO 
SEND IT 
CHARACTERS PER LINE 
RESET IT 
RETURN 
HOW ABOUT A RUBOUT?? 



Listin!{ 1 continued: 

C~B2- DO 06 3040 
0984- A9 40 3050 
09B6- 20 C7 09 3060 
0989- 60 3070 

BNE NROU 
LDA #RUBO 
JSR COLJT 
RTS 

09BA- 29 7F 
09BC- 38 
09BD- E9 20 
09BF- AA 
09CO- BD E3 
09C3- 20 C7 
09C6- 60 

3080 NROU AND #$7F 
3090 SEC 
3100 
3110 

OA 3120 
09 3130 

SBC #$20 
TAX 
LDA BAUD,X 
JSR COUT 
RTS 

NOF'E 
GET A RUBOUT 
DO A RUBOUT 
RETURN 
GET ONLY 7 BITS 
SET CARRY 
BIAS FOR LOOKUP TABLE 
SEND TO X 
GET BAUDOT CHARACTER 
SHIF' IT OUT 
RETURN 3140 NSND 

3150 * 
3160 * 
3170 * 
3180 * 
3190 * 
3200 * 
3210 * 

TTY OUTPUT ROUTINE 

RING THE BELL IF AN ILLEGAL CHARACTER 

09C7- C9 80 3220 COUT CMF' #ILLG 
BCC CON 
JSR BELL 

09C9- 90 04 3230 
09CB- 20 E2 FB 3240 
09CE- 60 
09CF- C9 40 
09Dl- BO 14 
09D3- 48 
09D4- 29 20 
09D6- C5 00 
09D8- FO OC 
09DA- 85 00 
09DC- 49 20 
09DE- 4A 
09DF- 4A 
09EO- 4A 
09El- 09 lB 

3250 RTS 
3260 CON CMP #NOMO 
3270 BCS OUT 
3280 PHA 
3290 AND #FIG 
3300 CMP SHIFT 
3310 BEQ NCHN 
3320 STA SHIFT 
3330 
3340 
3350 
3360 
3370 

EOR #FIG 
LSR 
LSR 
LSR 

09E3- 20 OA OA 3380 
ORA #FIGS 
JSR TTYO 
PLA 09E6- 68 3390 NCHN 

09E7- 48 3400 OUT 
09E8- 20 OA OA 3410 
09EB- 68 
09EC- C6 06 
09EE- 10 19 

3420 
3430 
3440 
3450 * 
3460 * 

PHA 
JSR TTYO 
PLA 
DEC CNUM 
BPL CRTS 

IS CHARACTER LEGAL BAUDOT?? 
YES -- CONTINUE 
RING - RING 
RETURN 
CHECK MODE 
NO CHANGE 
SAVE CHARACTER 
LOOK AT MODE BIT 
COMPARE WITH CURRENT MODE 
NO CHANGE 
CHANGE MODE FLAG 
COMPLEMENT BIT 
MOVE BIT TO 
CORRECT 
F'OSITION 
CONVERT TO MODE CHARACTER 
SEND PROPER MODE 
GET CHARACTER 
SAVE CHARACTER 
REALLY SEND CHARACTER 
GET CHARACTER 
HAVE WE PRINTED MAXC+l CHARACTERS?? 
NO, WE'RE OK 

3470 * 
3480 * 
3490 * 
3500 * 
3510 * 

NOW WE TRY SOME INTELLIGENCE. IF WE HAVE SENT 
> MAXC+l CHARACTERS. WE BEGIN TO LOOK FOR A BAUDOT 
SPACE SO THAT WE CAN BREAK WORDS AT A SPACE INSTEAD 
OF RIGHT IN THE MIDDLE. 

3520 * 
09FO- C9 44 3530 CMP #BSPC 
09F2- DO OF 3540 BNE TEST 
09F4- A9 42 3550 MAXL LDA #LINF 
09F6- 20 OA OA 3560 JSR TTYO 
09F9- A9 48 3570 LDA #CRC 
09FB- 20 OA OA 3580 JSR TTYO 
09FE- A9 32 3590 LDA #MAXC 
OAOO- 85 06 3600 STA CNUM 
OA02- 60 3610 RTS 
OA03- A9 F2 3620 TEST LDA #REM 
ND DONE 
OA05- C5 06 
OA07- BO EB 
OA09- 60 

3630 CMP CNUM 
3640 BCS MAXL 
:3650 CRTS RTS 
3660 * 
3670 * 

IS IT A BAUDOT SPACE?? 
NO, CHECK FOR > 64 CHARACTERS ANYWAY 
GET LINE FEED 
SEND IT 
GET CARRIAGE RETURN 
SEND IT 
GET CHARACTER COUNT 
SAVE IT 
RETURN 
COUNT OF 64 CHARACTERS WHEN ALL IS SAID A 

HAVE WE PRINTED 64 PER LINE?? 
YES, SEND CARRIAGE RETURN 
RETURN 

3680 * 
3690 * 

SERIAL OUTPUT ROUTINE 

OAOA- AO 05 
OAOC- 84 o::-. 

3700 * 
3710 TTYO LDY #5 
3720 STY CNT 

5 BITS TO SEND 
BIT COUNTER Listing 1 continued on page 382 
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Listing 1 continued: 

OAOE- S5 05 3730 STA HOLD 
OAIO- SD 5S CO 3740 STA SPA 
OAl3- 20 B2 OA 3750 CLOP JSR MSll 
OAl6- 20 B2 OA 3760 JSR MSll 
OA19- 66 05 3770 ROR HOLD 
OAIB- 90 05 37SO BCC ZERO 
OAID- SD 59 CO 3790 STA MRK 
OA20- BO 03 3SOO BCS OVER 
OA22- SD 5S CO 3SIO ZERO STA SPA 
OA25- C6 03 3S20 OVER DEC CNT 
OA27- DO EA 3S30 BNE CLOP 
OA29- 20 82 OA 3S40 JSR MS11 
OA2C- 20 B? OA 3S50 JSR MSll 
OA2F- SD 59 CO 3S60 STA MRK 
OA32- 20 B2 OA 3S70 JSR MSll 
OA35- 20 82 OA 3SSO JSR MSll 
OA3S- 20 8 ? OA 3S90 JSR MSll 
OA3B- 60 3900 

3910 * 
3920 * 

RTS 

SAVE CHARACTER 
SEND START BIT 
11 MSEC DELAY 
11 MSEC DELAY 
RIGHT SHIFT 
BIT IS 0 
SEND MARK 

· CONTINUE 
SEND A SPACE 
DEC COUNTEF~ 

LOOP FOR ALL CHARACTERS 
II MSEC DELAY 
II MSEC DELAY 
SEND STOF' BIT 
II MSEC DELAY 
II MSEC DELAY 
II MSEC DELAY 
RETURN 

::;9~':(1 * 
:3940 * 

TTY INPUT ROUTINE 

3950 * 
OA3C- 2 C 62 CO 3960 INPT BIT TINP 
OA3F- 10 44 3970 BPL IRTS 
OA41- 20 B2 OA 39SO JSR MSll 
OA44- 20 S6 OA 3990 JSR TTY! 
OA47- C9 IF 
OA4S'- D 0 05 
OA48- A9 00 
OA4D- S5 07 
OA4F- 60 
OA50- C9 IB 
OA52- DO 05 
OA54- A9 20 
OA56- S5 07 
OA5S- 60 
OA=i9- IS 
OA5A- 65 07 
OA5C- AA 

4000 
4010 
4020 
4030 
4040 

CMP #LSHF 
BNE CFIG 
LOA #LET 
STA RSFT 
RTS 

4050 CFIG CMP #FIGS 
4060 BNE NSH 
4070 LOA #FIG 
40SO STA RSFT 
4090 
4100 NSH 
4110 
4120 

RTS 
CLC 
ADC RSFT 
TAX 
LOA ASCI,X 

ANY DATA? ? 
NO·--EX IT 
DELAY II MSEC. 
READ DATA IN 
LETTERS SHIFT?? 
NO--CHECK FOR FIGURES SHIFT 
GET LETTERS SHIFT 
STORE IT 
RETURN 
FIGURES SHIFT?? 
NO SHIFT 
GET SHIFTER 
SAVE IT 
RETURN 
CLEAR CARRY 
BIAS POINTER 
SEND TO INDEX REGISTER 
GET ASCII CHARACTER OA5D- BD IE OB 4130 

4140 * 
4150 * 
4160 * 
4170 * 
41SO * 
4190 * 

HERE WE TWIDDLE CNUM SO THAT WE WILL BE 
OK WHEN IT IS OUR TURN TO SEND 

OA60- C9 SD 
OA62- DO OA 
OA64- A9 :::::2 
OA66- S5 06 
OA6S- A9 SD 

4200 
4210 
4220 
4230 
4240 

CMF' #CR 
BNE NRST 
LOA #MAXC 
STA CNUM 
LOA #CR 

OA6A- 20 5C 09 4250 JSR SHW2 
OA6D- 60 4260 RTS 
OA6E- C9 BA 4270 NRST CMP #LF 
OA70- DO 06 42SO BNE RUB 
OA72- A4 24 4290 LDY CHAR 
OA74- FO OF 4300 BEQ IRTS 
OA76- DO OA 4310 BNE PRN2 
OA7S- C9 SS 4320 RUB CMP #ROUT 
OA7A- DO 04 4330 BNE PRNT 
OA7C- E6 06 4340 INC CNUM 
OA7E- 50 02 4350 BVC PRN2 
OABO- C6 06 4360 PRNT DEC CNUM 
OAS2- 20 5C 09 4370 PRN2 JSR SHW2 

IS IT A CARRIAGE RETURN?? 
NO, NO NEED TD RESET 
GET CHARACTERS PER LIN 
SAVE IT 
GET A CARRIAGE RETURN 
DISF'LAY IT 
RETURN 
HOW ABOUT A LINE FEED?? 
NO, CHECK FOR A RUBOUT 
CHECK CHARACTER POSITION 
WE ARE AT BEGINNING OF LINE--NO LINE FEED 
PRINT IT 
AND A RUBOUT?? 
NOPE, PRINT AWAY 
ADD ONE FOR DELETION 
AND PRINT 
FIDDLE WITH COUNTER 
DISPLAY IT 

OAS5- 60 43SO IRTS RTS AND RETURN 
4390 * 
4400 * 
4410 * SERIAL INPUT ROUTINE 
4420 * 
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Listing 1 continued: 

OA86- A9 01 
OA88- 8 5 09 
OA8A- A9 05 
OA8C- 85 03 
OA8E- A9 00 
OA90- 85 08 

4430 * 
4440 TTYI LOA #1 
4450 
4460 
4470 
4480 
4490 

STA VALUE 
LOA #5 
STA CNT 
LOA #00 
STA CHR 

OA92- 20 B2 OA 4500 ILOP JSR MS11 
OA95- 20 B2 OA 4510 JSR MS11 
OA98- 2C 62 CO 4520 BIT TINP 
OA9B- 30 06 4530 BM! SPACE 
OA9D- A5 08 4540 LOA CHR 
OA9F- 05 09 4550 ORA VALUE 
OAA1- 85 08 4560 STA CHR 
OAA3- 06 09 4570 SPACE ASL VALUE 
OAA5- C6 03 4580 DEC CNT 
OAA7- DO E9 4590 BNE !LOP 
OAA9- 20 B2 OA 4600 JSR MS11 
OAAC- 20 B2 OA 4610 JSR MS11 
OAAF- A5 08 4620 LOA CHR 
OAB1- 60 4630 RTS 

4640 * 
4650 * 

A ONE 
BIT VALUE OF INPUT 
5 BITS 
TO INPUT 
ZERO OUT 
RECEIVED CHARACTER VALUE 
DELAY 11 MSEC. 
DELAY 11 MSEC. 
LOOK FOR A BIT 
WE READ A SPACE 
GET CHARACTER BUFFER 
GET THE PROPER BIT VALUE 
RE-SAVE CHARACTER 
SHIFT RIGHT ONCE 
ARE WE DONE?? 
NO--GET MORE BITTS 
DELAY 11 MSEC 
DELAY 11 MSEC 
GET THE CHARACTER 
AND RETURN 

4660 * 
4670 * 

11 MILLISECOND DELAY LOOP 

4680 * 
4690 * 
4700 * 
4710 * 
4720 * 
4730 * 
4740 * 
4750 * 
4760 * 
4770 * 

THE DELAY LOOP IS LONG BECAUSE WE 
ARE CHECKING FOR KEYBOARD INPUT DURING 
THE DELAY TIME SO THAT WE CAN ACTUALLY 
TYPE FASTER THAN THE 6 CHARACTERS PER 
SECOND THAT THE BAUD RATE LIMITS US TO. 
THE DELAY LOOP HAS BEEN DESIGNED SO THAT 
IT TAKES THE SAME AMOUNT OF TIME WHETHER 
OR NOT THE BRANCHES ARE TAKEN. 

OAB2- AO EF 4780 MS11 LOY #239 
OAB4- 2C 00 .CO 4790 TOP BIT KEYB 

239 * 47 = 11233 CLOCK CYCLES 

OAB7- 10 18 4800 BPL NOT 
OAB9- A6 04 4810 LOX FILL 
OABB- AD 00 CO 4820 LOA KEYB 
OABE- 2C 10 CO 4830 BIT STRB 
OAC1- 90 00 08 4840 STA RING,X 
OAC4- E6 04 4850 INC FILL 
OAC6- EA 4860 NOP 
OAC7- 48 4870 PHA 
OAC8- 68 4880 PLA 
OAC9- EA 4890 NOP 

4900 
4910 

OACA- BR 
OACB- FO 15 
OACD- EA 
OACE- 4C 

4920 
B4 OA 4930 

4940 * 
4950 * 
4960 * 
4970 * 
4980 * 
4990 * 

DFY 
BEQ EXIT 
NOP 
,JMP TOP 

NO DATA 

OAD1- A5 00 
OAD3- 48 
OAD4- 68 
OAD5- 48 
OAD6- 68 

5000 NOT LOA $0 
5010 PHA 
5020 PLA 
5030 F'HA 
5040 PLA 

OAD7- 48 5050 
OAD8- 68 5060 
OAD9- 48 5070 
OADA- 68 5080 
OADB- EA 5090 
OADC- 88 5100 
OADD- FO 03 511 0 
OADF- 4C B4 OA 5120 

PHA 
PLA 
PHA 
PLA 
NOP 
DEY 
BEQ EX IT 
JMP TOP 

TEST KEYBOARD [4J 
NO DATA [4J 
GET POINTER [3J 
READ THE DATA [4J 
RESET STROBE [4J 
SAVE IN BUFFER[5J 
BUMP POINTER [5J 

PUSH 
PDF' 

DFr. CntlNTER 
RETURN 

TRY AGAIN 

[2] 
[3] 
[4] 
(2] 
[ ';::] 

(2] 
[2] 
[3] 

[4] 
[3] 

47 CLOG:: CYCLES 

ACESS BASE PG [3J 
PUSH c :~. J 

POP 
PUSH 
POP 
f 'USH 
POP 
PUSH 
POP 

DEC COUNTER 

TRY AGAIN 

[4J 
[ ::. J 
[4] 
[3] 
[4] 
(3] 
[4] 
[2] 
[2] 
[2] 
[3] Listing 1 continued on page 384 
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Listing 1 continued: 

5130 * 47 CLDCI< CYCLES 
OAE2- 60 5140 EXIT RTS EXIT 

5150 * 5160 * 5170 * Lom;-up TABLES 
51SO * 5190 * ASCII-TD-BAUDOT 
5200 * 5210 * 5220 * THE TABLE IS CODED AS FOLLOWS: 
5230 * BIT 6 LIT NO MODE CHANGE REQUIRED 
5240 * BIT 5 LIT = FIGURES SHIFT 
5250 * BIT 5 OFF = LETTERS SHIFT 
5260 * BIT 7 LIT ILLEGAL BAU DOT CHARACTER 
5270 * DD NOT SEND 
5280 * 5290 * 5::;::00 * FIGURES SHIFT 
5310 * 5320 * OAE3- 44 5330 BAUD .DA #$04+NDMO SPACE 

OAE4- 2D 5340 . DA #$0D+FIG 
OAE5- 31 5350 .DA #$11+FIG II 

OAE6- so 5360 . DA #ILLG # IS ILLEGAL 
OAE7- 29 5370 . DA #$09+FIG $ 
OAE8- so 53SO . DA #ILLG ';I,, IS ILLEGAL 
OAE9- so 5390 . DA #ILLG 8< IS ILLEGAL 
OAEA- 2B 5400 .DA #$0B+FIG 
OAEB- 2F 5410 . DA #$0F+FIG ( 

OAEC- ..,...., 
·-'""- 5420 . DA #$12+FIG ) 

OAED- 80 5430 .DA #ILLG * IS ILLEGAL 
OAEE- 3A 5440 . DA #$1A+FIG + 
OAEF- 2C 5450 . DA #$0C+FIG 
OAFO- 2 3 5460 . DA #$03+FIG 
OAF1- 3C 5470 . DA #$1C+FIG 
OAF2- 3D 54SO .DA #$1D+FIG / 
OAF3- 36 5490 . DA #$16+FIG 0 
OAF4- 37 550 0 . DA #$17+FIG 1 
OAF5- -:r-:r-.;,._ .. 5510 . DA #$13+FIG 2 
OAF6- 21 5520 . DA #$01+FIG ..,. 

·-' 
OAF7- 2A 5530 . DA #$0A+FIG 4 
OAFS- 30 5540 . DA #$10+FIG 5 
OAF9 - 7<=" -' ..J 5 550 . DA #$15+FIG 6 
OAFA- 27 5560 .DA #$07+FIG 7 
OAFB - 26 5570 .DA #$06+FIG s 
OAFC- 3 S 55SO . DA #$1S+FIG 9 
OA FD- 2 E 5 590 . DA #$0 E+FIG 
OAFE- 3 E 5600 . DA #$1E+FIG 
OAFF- so 5610 . DA #ILLG < IS ILLEGAL 
OBOO- 3 4 5620 . DA #$14+FIG 
OBOl - 80 5630 . DA #ILLG >· IS ILLEGAL 
OB02- 3 9 5640 . DA #$19+FIG ? 

5650 * 566 0 * 567 0 * LETTERS SHIFT 
56SO * 5690 * OB03 - so 5700 . DA #ILLG ;j) IS ILLEGAL 

OB0 4- 03 571 0 . DA #$03 A 
OB05- 19 5 720 . DA #$19 B 
OB06- OE 5730 . DA #$OE c 
OB07- 09 5740 . DA #$09 D 
OBOS- 01 5750 . DA #$01 E 
OB09- OD 5760 . DA #$OD F 
OBOA- lA 5 77 0 . DA #$1A G 
OBOB- 14 57SO . DA #$14 H 
OBOC- 0 6 5790 • DA #$06 I 
OBOD- OB 5SOO . DA #$OB J 
OBOE- OF 5S10 . DA #$OF 1::: 
OBOF- 12 5820 . DA #$12 L 
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Listing 1 continued: 

OBlO- lC 
OBll- oc 
OB12- lB 
OB13- 16 
OB14- 17 
OB15- OA 
OB16- 05 
0Bl7- 10 
OBlB- 07 
OBl.9- lE 
OBlA- 13 
OBl B- lD 
OBlC- 15 
OBlD- 11 

OBlE- BB 
OBlF- C5 
OB20- Bi-\ 
OB21- Cl 
OB2'.2- AO 
OB23- 03 
OB24- C9 
OB25- D5 
OB26- BD 
OB27- C4 
OB2B- D2 
OB29- CA 
OB2A- CE 
OB2B- C6 
OB2C- C3 
OB2D- CB 
OB2E- D4 
OB2F- DA 
OB30- cc 
OB31- D7 
OB:32- CB 
OB33- D9 
OB34- DO 
OB35- Dl 
OB36- CF 
OK':7- C2 
OB3B- C7 
OB39- lB 
OB3A- CD 
OK::B- DB 
OB3C- D6 
OB3D- 1F 

OB3E- BB 
OB3F- B3 
OB40- BA 
OB41- AD 
OB42- AO 
OB43- f17 
OB44- BB 
OB45- B7 
OB46- BD 
OB47- A4 
OB4B- B4 
OB49- A7 
OB4A- AC 
OB4B- Al 

5B30 
5B40 
5850 
5B60 
5B70 
5BBO 
5B90 
5900 
5910 
5920 
5930 
5940 
5950 
5960 
5970 * 
59BO * 
5990 * 
6000 * 
6010 * 
6020 ASCI 
6030 
6040 
6050 
6060 
6070 
60BO 
6090 
61 00 
6110 
6120 
6130 
6140 
6150 
6160 
6170 
61BO 
6190 
6200 
6210 
6220 
6230 
6240 
6250 
6260 
6270 
62BO 
6290 
6300 
6:310 
6320 
6330 
6340 * 
6350 * 
6360 * 
6:370 * 
63BO * 
6390 
6400 
6410 
6420 
6430 
6440 
6450 
6460 
6470 
64BO 
6490 
6500 
6510 
6520 

Listing 1 continued on page 386 

.DA #$1C M 

. DA #$0C N 

. DA #$1B O 

.DA #$16 p 

.DA #$17 • 

. DA #$0A R 

.. DA #$05 S 

.DA #$10 T 

. DA #$07 U 

.DA #$1E V 

. DA #$13 W 

. DA #$1D X 

.DA #$15 y 

.DA #$11 Z 

ASCII-TO-BAUDOT TABLE 

.DA #RCIUT 

.DA #$C5 

.DA #$BA 

.DA #$Cl 

.DA #$AO 

. DA #$0:3 

.DA #$C9 

.DA #$D5 

.DA #$BD 

.DA #$C4 

.DA #$02 

.DA #$CA 

.DA #$CE 

.DA #$C6 
.DA #$C3 
.DA #$CB 
• DA #$04 
.DA #$DA 
.DA #$CC 
.DA #$07 
.DA #$CB 
.DA #$D9 
.DA #$DO 
.DA #$Dl 
. DA #$CF 
.DA #$C2 
.DA #$C7 
.DA #$1B 
.DA #$CD 
. DA #$DB 
.DA #$06 
.DA #$1F 

FIGURES SHIFT 

.DA #ROUT 

.DA #$B3 

.DA #$BA 

.DA #$AD 

.. DA #$AO 

.DA #$A7 

.DA #$BB 

.DA #$B7 

.DA #$BD 

.DA #$A4 

. DA #$B4 

.DA #$A7 

.DA #$AC 

.DA #$Al 

RUBOUT 
E 
LINE FEED 
A 
SPACE 
s 
I 
u 
CAF:RIAGE RETURN 
D 
R 
J 
N 
F 
c 
K 
T 
z 
L 
w 
H 
y 
p 
Q 

0 
B 
G 
FIGURES 
M 
x 
v 
LETTERS 

RUBOUT 
3 
LINE FEED 

SPACE 

B 
7 
CARRIAGE RETURN 
$ 

4 

SOFTWARE 
DEVELOPMENT 

TOOLS FOR 
INDUSTRY 

CP/M CROSS·ASSEMBLERS 
Fast, comprehensive cross-assemblers 
to run under CP/M. • Extensive pseudo
ops Include full listing control, nested 
conditionals, mnemonic synonyms, 
and Inclusion of external source flies. 
Generate object file, assembly listing, 
and symbol table from source code for 
nine popular microprocessor families. 

XASM05 . ..... 6805 
XASM09 ...... 6809 
XASM18 ...... 1802 
XASM48 ..... 8048/8041 
XASM51 ...... 8051 
XASM65 ...... 6502 
XASM68 . . . . . 6800/6801 
XASMF8 ..... . . FB/3870 
XASM400 ...... COP400 

Assemblers. . . $200.00 each 
Mariual only . .. $ 25.00 

8048 DEVELOPMENT PACKAGE 
Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross
assembler. Then plug our EPR-48 board 
Into your S-100 system to program the 
8748 EPROM version. 

8048 Development Package ... $574.00 
EPR-48 alone . ... . . ....... .. . $449.00 

EPROM SIMULATOR BOARD 
Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator Is an S-100 
board with up to BK of RAM. Cable with 
24-pln plug replaces 2708 or 2716 
EPROM(s) In your target system for Ins· 
tant program testing 

PSB·100 EPROM Simulator ... $445.00 
w/2K RAM 

·Trademark of Digital Rasaarch 

~~ ~TEST. II 

DOVER. DEL. 19901 
302. 734·0151 

Visa and Mastercharge accepted. We ship 8" single· 
density and Soltcard + 5.25" diskettes. Ask us 
about other formats. OEM AND DEALER INQUIRES 
INVITED. 

+ Trademark of Microsoft 
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Hello. 
This is the APPLE 
talking. The message 
is: Don't byte your 
APPLE. Use COGNIVOX 
to speak to it! 

I am now listening 
for your reply 

Lei's face il. Voice 1/0 Is a fascioallog and efficient way lo 
communicate with Computers. And now, thanks to 
VOICETEK, Voice 1/0 peripherals are easily a\lallable, easy 
to use and very arfordable. 

If you own an APPLE 11 computer, COGNIVOX model 
VI0-1003 wlll enable your computer to understand your 
spoken commands and talk back with clear, natural soun
ding voice. 

COGNIVOX can be trained lo recognize up lo 32 words or 
short phrases chosen by the user. To train COGNIVOX to 
recognize a new word, you simply repeat the word three 
times under the prompting of the system. 

COGNIVOX will also talk with a vocabulary of 32 words or 
phrases chosen by the user. This vocabulary is Independent 
of the recognition vocabulary, so a dialog wl_th the computer 
Is possible. The speech output Is natural sounding since It Is a 
digital recording of the user voice using a data compression 
algorithm. 

For applic::atlons requlri~g more than 32 words, you can have 
two or more vocabularies of 32 words and switch back and 
forth between them. Vocabularies can also be stored on disk. 

COGNIVOX VI0-1003 comes complete with microphone, 
power supply, software on cassette and utenslve manual, 
ready to plug In and use. It plugs Into the paddle connector 
and thus it leaves the valuable expansion slots free for other 
peripherals. 

Software provided with the unit includes demonstrati.on pro
grams and two voice operated, talking video gamest It Is also 
very easy to Incorporate voice In your own programs. A 
single statement from BASIC Is all that ls needed to either 
recognize or say a word. 

COGNl.VOX can be used as an educallooal lool, a data entry 
device when bands and/or eyes are busy, an aid to the han
dicapped, a foreign language . translator, a sound effects 
generator 1 an Intelligent · telephone answering machlng, a 
talking calculator. Using an IEEE 488 lnterf.ace card you can 
control by voice Instruments, plotters, test systems. And all 
these devices can talk back to you, telling you their readings, 
alarm conditions, even their name. 

COGNIVOX VI0-1003 costs $249 plus S5 shipping (CA mi. 

add 6'10 lax). Software on ·diskelle (DOS 3.3) with extra 
features to save vocabularies on disk, $19. Order by mall or 
call us al (805) 685-1854, 9AM lo 5PM PST, M-F and charge 
ii on your MASTERCARD or VISA. Foreign orders 
welcome, add 1017/o for air mall shipping and handling. 
COGNJVOX is backed by a 120 day limited warranty against 
manufacturing defects. · ' 

VOICETEK 
Dept. B, Box 388 
Goleta, CA 93116 
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Li sting 1 continued: 

OB4C- BA 
OB4D- AB 
OB4E- B5 
c)BLW- A'> ... 
OB50-· A9 
OB51 ·- B2 
0852- BD 
OB~i3- B6 
OB54- BO 
OB~55- Bl 
OB56- B9 
OB57- BF 
OB5B- AB 
OB59- 1B 
OB5A- AE 
OB5B- AF 
OB5C- BB 
OB5D- 1F 
OB5E-

SYMBOL TABLE 

OB1E-- ASCI 
OAE :~; -. BAUD 
FBE2-- BELL 
FC!c'.i- BS 
0044- BSF'C 
094Ei-·· CAP 
FCCIC-- CEOL 
OA50···· CF I G 
0024-- CHAR 
OOOB- CHR 
0/:\ 1 ::::...- CLOP 
noo :':-- c~n: 
0006-- CNUM 
O'tCF-- CON 
09C7- COUT 
00!3D- CR 
004B-- CRC 
0 96F- CRN 
OA09- CRTS 
0060- CURS 
0025-- CV 
FDFO- DI SF' 
0001-- EMTY 
OB5E- END 
OAE2- EX IT 
0020- FIG 
001B- FIGS 
0004- FILL 
0005- HOLD 
FC5B- HOME 
OOBO- ILLG 
OA92- ILClP 
OA~':C- I NPT 
OAB5- IRTS 
COOO- l<EYB 
0932- b:EYS 
0950- b::RTS 
0000-. LET 
OOBA- LF 
0042- LINF 
091D- LOOP 
001F- LSHF 
0032- MAXC 
09F4- MAXL 
C059- MRb:: 
OAB2- MS11 

65::;o .DA 
6540 .DA 
6550 .DA 
6560 .DA 
6570 .DA 
q5BO .qA 
65'rO .DA 
6600 .DA 
6610 .DA 
6620 .DA 
66:::-.o .DA 
6640 .DA 
6650 . D('.:1 
6660 .DA 
6670 .DA 
66BO .DA 
6690 .DA 
6700 .DA 
6710 END . EQ 
6 7 20 . EN 

097B- NBS. 
09E6- NCHN 
09BO- NCR 
0990- NLF 
0966- NOLF 
0040- NOMO 
OAD .1- NOT 
09BA- NROU 
OA6E- NRST 
OA59- NSH 
09C6- NSND 
0000- NULL 
09E7- OUT 
OA25- OVER 
OAB2- PRN2 
OABO- i=·RNT 
FFF2- REM 
OBOO- RING 
OOBB- ROUT 
0007- RSFT 
OA7B- RUB 
0040- RUBO 
i)9BB- SEND 
0000- SHIFT 
0951- SHOW 
095C- SHW2 
C05B- SPA 
OOAO- SPAC 
OAA3- SPA!;:E 
09B7- SRTp 
C010- STRB 
OA03- TEST 
C062- TINP 
OAB4- TOP 
0002- TOUT 
OAB6-· TTY I 
OAOA- TTYO 
0009- VALUE 
0900- VINT 
OA22- ZERO 

#$BA 
#~AB 
#$B5 c · ,_, 
#$A2 
~1iA9 
#$B2 2 

#t,BD 
#${;{6 6 
#$BO (l 

#$\;.11 
#$B9 9 
#$BF ? 
#$AB + 

#$1B FIGURES 
#$AE 
#$AF I 
#$BB 
#$1F LETTERS 

* 



. Books Received 
Computers and the Radio 

. Amateur, Phil Anderson. En
glewood Cliffs, NJ: Prentice
Hall, 1982; 23.5 by 17.5 cm, 
208 pages, hardcover, ISBN 
0-13-166306-2, $18.95. 

Computer Performance 
Evaluation: Tools and Tech
niques for Effective Analysis, 
Michael F. Morris and Paul F. 
Roth. New York: Van Nos
trand Reinhold, 1981; 23 by 
15.5 cm, 260 pages, hard
cover, ISBN 0-442-80325-7, 
$24.95. 

Denotational Semantics: 
The Scott-Strachey Ap
proach to Programming Lan
guage Theory, Joseph E. 
Stoy. Cambridge, MA: The 
MIT Press, 1981; 14.5 by 
22.5 cm, 414 pages, soft
cover, ISBN 0-262-69076-4, 
$12.50. 

Developing Structured 
Systems, A Methodology Us-

ing Structured Techniques, 
Brian Dickinson. New York: 
Yourdon Press, 1981; 24.5 by 
17.5 cm, 344 pages, soft
cover, ISBN 0-917072-23-5, 
$40. 

International Microcom
puter Software Directory, 
John Graham and Roy 
Wyand, eds. Los Angeles, 
CA: Imprint Software, 1981; 
27.5 by 21 cm, 400 pages, 
softcover, ISBN 0-907352-
03-0, $29.95. 

Laboratory Minicomput
ing, John R. Bourne. New 

·York: Academic Press, 1981; 
15.5 by 23 cm, 297 pages, 
hardcover, ISBN 0-12-
119080-3, $27. 

Operational Amplifiers 
and Linear Integrated Cir
cuits, 2nd edition, Robert F. 
Coughlin and Frederick F. 
Driscoll. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 15 

QUALITY parts at DISCOUNT PRICES 
RFI LINE FILTER 750 MFD 330 v • MINI SIZE 

~ for l ino 10 lino PH,!JTO FLASH ~~~ "",1111111111 
BUZZERS 

i
~ & l ine to Qf'OUnd 2 H IGH X -.. \!.'..!.!..! 
~ noise suppfeHlon t ti'-" OIA . ":~::: 1.}210 3 YOlll!':i 
,,c CORCOM . IOK6 Sl.25 EACH Q WI TH WIRE LEAD<; 754 each 
4:6- Rolod : 10amp 10 FOR St l. 00 • • .• ~ 1% 10 3 VOii• 

$ 3 . 75 ·;~,2;~ ;o,s~~:o~~· TYPE N CONNECTOR ® =.e.. W[ TH PIN 'i5c1;~~~ 
----------< ~:JNGS UG 526 6 -1.J i't 3 lo 7 VO il $ 

4PDT PRINTED FITS RG55 RGSS RG1•1 ·-'<;} WITH Pl TEPJ<l,..LS 
CIRCUIT 12 VDC RGI'<? •G22' ' 75ceach 

3 amp contacts 
BRAND NEW 
P.C. Mount I 
14 pin style SOLDER TYPE · MICROWAVE ' •xMRF901 

• TRANSIS TOR 
$1.75 each 10 lor S16.00 $ 3.00 EA. 

$ 2 .75 EA . 
~ SEND FOR OUR , 

"ee1 40 PAGE CATALOG ,,ee• 
COMPUTER 

GRADE (J L.E. D.'s ~ 14 CONDUCTOR 
CAPACITOR I !STANDARD JUMBO RIBBON CABLE 

3,600m!d. ~ DIFFUSED ®~liiiil 
40VDC .$.Lll.Q.l -1 RED 10 FOR 51.50 

l </~" D I.'., <" t<I j GREEN ID FOR 52 .00 ~ ~ 
6,400 mid . ' • 

60VDC $2.50 YELLOW 10 FOR 52 . 00 - - ·"·--

1 l / 8 " u•• X 4 ~ · FLASHER LED /~ 

1 " OIA . X 2~" H IGH $2.00 JUMBO SIZE SCOTCHFLEX 0365 
22,000mld.25VOe 2 FOR St.70 18 Ai.<; STR""OED 

20,000 mid . 25 VOe 5 VOLT OPERATION ~ 

2 " " ,. X 2 112 " .. ,o .. $2.50 Bl POLAR LED GRAY WI TH REO MARKER 
22,000 mrd .40VOC-- 2 FOR SI. 70 10 FEET for $ 2 .50 
2" OIA . X 6" HIGH $3.00 SUB MINI LED 100 FOOT ROLL $12 .00 

4S.000m!d. 25VOC-- ...il> 
2" DI ~. ' ... ~[G~ $3.50 ~ TRANSFORMERS 
52,000mtd. 15 voe-- .o79" x .ose" ~ 
2"'u l" X 4 1t2 " ,1 1 c·~ $3.00 2~~ ~0Ra \i:~~v 120 volt 

72,000mfd. 15VDC-- primaries · 
?" 0 1~. X "" H lf.~ §3.50 Ct)ANT;~~ ~~~C~~SA~~ll.ABLE 
Cl .. MPS TO FI TCAPACIT011$ 50c H •-.i .. Pll•• ........ ,, ....... ..i ~. ve.~~. :: ~~~:: :~ :~~ 

Circle 17 on inquiry card. 

16 . 5 V. al 3 AMPS $6.50 
16 VOLTS al 1 AMP 54.50 
~5 . 2 VCT o1 2 .8 AMP 55.50 

2" ALLIGATOR CLIPS 

~
(~~ 

7 clips tor $1.00 
mo clips tor S12.oo 
500 clips tor $50.00 

by 23 cm, 376 pages, hard
cover, ISBN 0-13-637785-8, 
$21.95. 

Operating System Ele
ments: A User Perspective, 
Peter Calingaert, Englewood 
Cliffs, NJ: Prentice-Hall, 
1982; 15 by 23 cm, 240 
pages, hardcover, ISBN 0-13-
637421-2, $23.95. 

Starting FORTH, Leo 
Brodie. Englewood Cliffs, NJ: 
Prentice-Hall, 1981; 23 by 
16.5 cm, 348 pages, soft
cover, ISBN 0-13-842922-7, 
$15.95. 

Structured Programming 
Using PUC, Joan K. Hughes 
and Barbara J. La Pearl. New 
York: John Wiley & Sons, 
1981; 27 by 21 cm, 414 
pages, softcover, ISBN 0-471-
04969-7, $17.95. 

Word Processing, 2nd edi
tion, Arnold Rosen and Rose
mary Fielden. Englewood 
Cliffs, NJ: Prentice-Hall, 
1981; 23 by 15.5 cm, 430 
pages, hardcover, ISBN 0-13-
963488-6, $18.95.• 

This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 

TRS-80® MODEL I 
64KCP/M® 

MM-16K $200 
CP/M 2.2 $125 

with BIOS 
special BOOT - ROM 

$25.00 extra on request 
specify 16K. 32K or 48K 

Minimum 16K & 1 Disk Drive 

Now enjoy the portability of CP/M., 
combined with the power of a full 64K of 
RAM with the MM-16K memory 
management unit which includes 16K of on 
board RAM. The MM-16K Will work with 16K 
of TRS-80 RAM,, and one disk but we suggest 
48K and two disk drives. 

Model Ill version soon available 
Dealer inquiries Invited 

Martin Data Systems 
3010 Santa Monica Blvd. Suite 193 

Santa Monica, Ca. 90404 (213) 828-8985 EXT. 929 
53.50 shipping and handling chorge(UPS) check or 

money order. Calif. residents odd 6% soles tax 
CP/M Trademark Digital Research TRS-80 Trademark Tandy Corp. 
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January-February 

Intel Microcomputer Work
shops, various sites through
out the U.S. Intel's hands-on 
workshops cover a wide se
lection of Intel's microcom
puter components, boards, 
software, operating systems, 

and design tools. The work
shops can be held at your 
company's facility. For infor
mation, contact Intel Corp ., 
Customer Training, 27 In
dustrial Ave ., Chelmsford, 
MA 01824, (617) 256-1374. 

I amwry-Marc/1 

Hands-On Local Network 
Workshops, various sites 

throughout the U.S . This 
series of four-day workshops 
provides hands-on experience 
with a local computer net
work . File, printer, and 
electronic-mail servers, and 
various software and hard
ware components of a local
network computer system 
will be provided. The local 
network used as the example 

* **VALUABLE FREE GIFT TO SYSTEM PURCHASERS * * * 

Free subscription to THE SOURCE, extensive data base,600 subjects, via telephone link to 
micros. Offer is applicable for any system in our product line. We offer a wide range of 
CRTs, printers, graphics equipment & software for these systems. Each system is 
completely tested, integrated and ready for plug-in operation when you receive it. We 
tailor and configure systems to meet your needs and budget. 

CROMEMCO: We proudly announce the inclusion of CROMEMCO in our product 
line. INTRO SALE: 25% off systems/software. 15% off boards/components. 

CALIFORNIA COMPUTER SYSTEMS 2210A: High Quality, Low Price 
ZBO CPU, 1 serial port, 12 slot S-100, disk controller w/CPM 2.2, 64K RAM ... $1,750. 
Add our MAX BOX w/dual Shugarts or Qumes and SSM !10 4 or IMS l/O for 
additional ports. 

IMS 5000 and 8000 SYSTEMS 2 year warranty on boards! 
Z80A, S-100, double density drives (single or double sided) plus optional built in 
Winchester from 5.5 to 40 MB, OMA disk controller, 64K RAM. Single or double user. 

MULTI-USER SYSTEMS FEATURING TURBODOS 
TURBODOS: Spectacular CP/M® compatible operating system. Z80 code, interrupt 
driven. Up to 6X faster than CP!M®; up to 35% increased disk capacity. 
Now available for IMS, TRS-80 Model II, CCS and Tarbell controllers. 

SYSTEMS GROUP (Measurement Systems & Control). CP tM® and MP tM® Systems 
with dual floppies or one floppy + one lOMB Winchester ...... .... 10% off list price. 

TECMAR 16bit 8086 IEEE S-100 system w/8 MHZ option 
Z80 Video Digitization systems . . .. . ........ .. .. . 

SD Systems: Boards, kits and systems ... .... . ...... . .. .. .. . 

.... 5% off list price. 

. ... 5% off list price. 

. . . 10% off list price. 

GRAPHIC SYSTEMS: Advertising•Architects•Designers-Complete package including 
powerful intractive graphics software plus MicroAngelo Graphics Subsystem w/22 
MHZ high resolution green phosphor screen; M9900 16 bit, IEEE S-100 computer 
w/dual 8• floppies, 64K RAM, Multi user capability, Houston Instruments HIPAD 
Digitizer, Mauro Plotter ... $10,200. lOMB Hard Disk Subsystem option ... . . $3,400. 

CENTRAL DAT A, GODBOUT, SEATTLE COMPUTER: Complete product 
lines now available. 

MAX BOX Mfg by John D. Owens A ssoc. 8. dual drive cabinet w/regulated power 
supply, fan, complete internal cabling. Will hold Qumes, Shugarts or remove 
"Siemens" & change to Winchester, horizontally mounted. Excellent design & engineer-
ing, 171/2 · X 51/2· X 22 ................. . . .... .. ....... .... . ..... ...... . $325. 
With 2 Shugart 801 R . . . .... $1,275. With 2 Q ume double sided drives .. . .. .. $1 ,680. 

PER SCI-THE KING AND QUEEN OF DRIVES 
Model 299B ... .... $2,300. Model 277 ....... $1,245. Slim line cabinet . . ..... $325. 

MICROANGELO GRAPHICS SUBSYSTEM from Scion ....... .. .... . $2,295. 
Screenware Pak II . .... . ......... $350. S-100 Graphics card ......... . ... . . $985. 
Color systems now <;1vailable . , . . . .... 5% ~ff list price. 
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will consist of at least a 
Nestar Cluster One/Model 
A Write to Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424. 

January-Aµril 

Computer Network Design 
and Protocols, various sites 
throughout the U.S. Par
ticipants in this workshop 
will learn to determine 
network-system requirements 
and perform design trade
offs, implement network
communication and control 
protocols, use packet- and 
message-s w itching tech 
niques, evaluate network 
hardware and software com
ponents, interface local sys
tems to networks, and design 
and build private networks. 
The course fee is $845. Con
tact Ruth Dordick, c/o In
tegrated Computer Systems, 
3304 Pico Blvd ., POB 5339, 
Sarita Monica , CA 90405, 
(800) 421-8166; in California 
(800) 352-8251 . 

January -A pril 

Fundamentals of Data Pro
cessing for Administrative 
Assistants and Office Sup
port Staff, various sites 
throughout the U.S . The 
American Management Asso
ciations (AMA) has designed 
this three-day course for sec
retaries, assistants, super
visors, and other personnel 
desiring to learn the funda
mentals of data processing 
and its use in offices. Com
puter hardware and softwar~, 
programming languages, and 
technology will all be 
covered. The team fee for 
AMA members is $470 per in
dividual and $550 for non
members. Individual fees are 
$550 for AMA members and 
$630 for nonmembers. For a 
schedule of dates and loca
tions, contact the AMA, 135 
West 50th St. , New York, NY 
10020, (212) 586-8100. To 
register by phone, call (212) 
246-0800. 



January-June 

Datamation Institute Semi
nars on Information Manage
ment, various sites through
out the U.S. Databases and 
communications, systems 
performance, data-processing 
management, word process
ing and office automation, 
computer graphics, and 
topics of general interest are 
among the areas to be 
covered by these two-day 
seminars. Fees range from 
$495 to $595. For schedules of 
times and places, contact 
Karen Smolens, c/o the Cen
ter for Management . Re
search, Datamation Institute 
Seminar Coordination Of
f ice, 850 Boylston St., Chest
nut Hill, MA 02167, (617) 
738-5020. 

January 7-10 

The 1982 Winter Consumer 
Electronics Show (CES), Las 
Vegas Convention Center, 
Hilton Hotel, and the Jockey 
Club, Las Vegas, NV. Con
ferences, workshops, semi
nars, sales meetings, press 
events, and exhibits of audio 
and video equipment, com
puters, telephones, and other 
consumer items highlight this 
show. For details, contact 
Consumer Electronics Shows, 
Suite 1607, Two Illinois 
Center, 233 North Michigan, 
Chicago, IL 60601, (312) 
861-1040. 

January 11-13 

Unix and C Conference, San 
Francisco, CA. This confer
ence is sponsored by Uni
Ops, a Unix users group. Tu
torials on the Unix operating 
system and the C language 
and sessions for beginners to 
advanced users will be held . 
Bulletins of information are 
available from Uni-Ops, POB 
5182, Walnut Creek, CA 
94596, (415) 933-8564. 

/anuary 11 -15 

Applied Interactive Comput
er Graphics, University ' of 
Tennessee Space Institute, 
Tullahoma, TN. Lectures by 
Sylvan Chasen, Bertrand 

Herzog, and Carl Machover 
are the main features of this 
conference. For technical in
formation, call Dr. F. W. 
Donaldson (615) 455-0631. 
For general information, con
tact Jules Bernard at (615) 
455-0631. 

January 12-15 

Communication Networks 
Conference and Exposition, 
Georgia World Congress 

Center, Atlanta, GA. The 
Communication Networks 
Conference is designed to 
bring users and the telecom
munication industry to
gether. The Conference fea
tures sessions! panel discus
sions, and tutorials on voice, 
data, and electronic-mail 
communications. For infor
mation, contact Communica
tion Networks, 375 Cochi
tuate Rd., POB 880, Framing
ham, MA 01701, (617) 
879-0700. 

Jamiary 15-16 

Microcomputers in Educa
tion, Uses for the 80s, 
Arizona State University, 
Tempe, AZ. The Tenth An
nual Math/ Science Confer
ence will emphasize the 
microcomputer as a medium 
for instruction, as a tool for 
research, and as an informa
tion manager. Workshops, 
demonstrations, panel discus
sions, and problem-solving 
groups will be offered. Con
tact Nancy Watson, 203 

* * *GREETINGS TO OUR FRIENDS IN SWITZERLAND* * * 
3M SCOTCH® Diskettes In storage 

box 5 box minimum, price per box. 
740, 8' ss/sd .. ... ......... . ... $29.00 
741, 8' ss/dd ........... .. .. ... $35.50 
743,8' dd/dd . . . ..... .... .. .... $45.50 
744-0, 51/.o •soft sectored or 744-10~ hard 

sectored, single sided .......... $28. SO 

TEI MAINFRAMES, S-100 
MCS 112 ... $ 620. MCS 122 ... $ 745. 
RM 12 ..... $ 655. RM 22 ..... $ 790. 
OEM & Qty. discounts offered 

HOUSTON INSTRUMENTS · 
PLOTTERS Standard & Intelligent models 
w/surface areas of 81/2' X 11· to 11 • X 
17". Front panel electronic controls. 

DMP-2 ... . $ 935. DMP-3 . ... $1,195. 
DMP-4 .... $1,295. DMP-5 .... $1,455. 
DMP-6 .... $1,685. DMP-7 .... $1,865. 

TARBELL 
Double density controller ... . . . . . $435. 
ZBO CPU . . . . . . . . . . . . . . . . . . . . . . 395. 

OLIVETTI DAISY WHEEL 
PRINTERS Letter quality print. Quiet 
performance; ideal for office environ
ment. 

Model 211 (20CPS) .... . . .... $1,660. 
Model 311 (34CPS) . . . . . . . . . . 2,150. 
Model 811 (80CPS) .......... 3,795. 

Bidirectional tractor: ... . ...... . $150. 

PMMI S-1000 Modem ........... $385. 
Compatible w/telex & Twx. 51 to 600 
baud. On board pulse dialer. 

HAZEL TINE 1500 .. .. ....... $ 885. 
1510 ...... ..... .. .. ...... ... $ 980. 
1520 ........................ $1,210. 
220 volt models, add $100. 

EPSON MXSO .... .. ........... $475. 
MXlOO ......... . ... .. ..... .... $725. 
RS 232 Interface . .... . . . . ... . ... $ 70. 

MORROW & QUANTl)M HARD 
DISK DRIVES at discount prices 

THE MARSHALL: Complete hard- -
ware/software protection device for 
hard disk subsystem". Intelligent tape _ 
subsystems using 1/, • tape cartridge 
w/file oriented software. Can save & 
restore files by individual names. 

WHITESMITH: The Comp1ete C-com- _ 
piler produces optimized native code -
for ZBO. PASCAL from Whitesmith 
allows intermixing of C & PASCAL. 
Full PASCAL as defined by Jensen & -
Werth, discounted price. 

dBASE II Brings power of mainframe 
database software to a microcomputer. 
Manual and demo software: ........ $ 50. 
Complete package with money back guar-
antee: . .. . . .... . ... . . .. .... . ..... $595. 

COMMUNICATIONS SOFTWARE 
Enables communications from a micro 
to a terminal or to another micro, mini 
or maxi computer. Source code: .. $250. -

MICROSOFT 
BASIC-80 (interpretor) .......... $270. 
BASIC COMPILER: ..... . ...... $305. 
COBOL-80 . .. ..... . .. . . ... ... $560. 
FORTRAN-80 . . . . ......... .... $380. 
X-MACR0-86: ................ $275. 
muLISP/muSIMP: ........ ..... $190. 

MICROPRO 
WORDST AR: .. .. . ............ $320. 
MAIL MERGE: .............. .. $110. 

TWX (TELEX II) SOFTWARE . $350. 
Send/receive with a microcomputer 
connected directly to WU line. Eliminate 
paper tape. Messages can be formatted -
w/text editor. 

TEXAS INSTRUMENTS Printers 
liil--T-E_L_E_T_Y_P_E------------1 TI 810Basic. . . .. .... .... $1480. 

Model 4320 AAK ... . ..... .. .. $1,140. 
Model 43ASR, 8 level, 1 ·tape ... $2,595. Prices subject to change without notice 

JOHN D. OWENS 
Associates, Inc. 

SEE OUR AD ON FACING PAGE 
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Payne Hall, Arizona State 
University, Tempe, AZ 
85287. Vendors interested in 
exhibiting may contact Dr. 
Gary Bitter, 203 Payne Hall, 
Arizona State University, 
Tempe, AZ 85287, (602) 
965-3322. 

January 19-22 

Hands-on Pascal Workshop, 
Washington, D . C. The 
Hands-on Pascal Workshop 
is a four-day course designed 
by Integrated Computer Sys
tems (!CS). Teams of three 
will be provided with an Ap
ple Pascal system for use 
throughout the course. Some 
of the skills to be taught will 

be coding in Pascal, using 
structured programming 
techniques, and controlling 
real-time devices. For more 
details, contact res, 3304 
Pico Blvd., POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California (800) 
352-8251. 

January 19-22 

Peripheral Array Processors 
for Signal Processing and 
Simulation, Sheraton Nation
al Hotel, Washington, D.C. 
The fee for this course is 
$795. For complete details, 
contact the Continuing Edu
cation Institute, Suite 1030, 
10889 Wilshire Blvd., Los 

In order to gain optimal coverage of your organization's com
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 

SENIOR 
J ' 

SOFTWARE ENGINEERS 
Start with unlimited technical resources. Add a 
top-caliber team of professionals well-known for 
developing some ot the most powerful and reliable 
products on the market. Then top it all off with the 
opportunity to work in an environment where you 
can fullv demonstrate vour creative talents. 

You'll find all this 'with Digital's Language 
Development Department in Nl!w Hampshire
an organization that provides software tools, 
languages, and high-technology support scrvicl's 
for new products and existing products such 
as the PDP-11 and VAX svstems. 

You should have at '!east S-10 years of language 
processor or operating systems development 
experience. 

We'll provide a fullv competitive salary/ bene
fits package and relocation assistance to a tax-free 
New England that's near a w ide variety of cultural 
and recreational attractions. Apply bv sending 
your resume and salarv historv to: Kank Vezina, 
Digital Equipment Corporatiol1, Dept. A01 3817, 
Continental Blvd. , Merrimack, NH 03054. 

We are an affirmative action employer. 

~D~DD~D 
We change the way 

the world thinks. 
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Angeles, CA 90024, (213) 
824-9545. 

January 19-22 

The Which Computer? 
Show, National Exhibition 
Centre, Birmingham, Eng
land. Information about this 
show can be obtained from 
Clapp & Poliak, Inc., 245 
Park Ave., New York, NY 
10167, (800) 223-1956; in 
New York (212) 661-8410. 

January 20-22 

Texas Computer Show. Dal
las Convention Center, Dal
las, TX. Conferences, panel 
discussions, and seminars 
will be featured at this show. 
The exhibition will include 
word- and data-processing 
equipment plus peripherals. 
Contact the Texas Computer 
Show, POB 214035, Dallas, 
TX 75221, (214) 761-9108; in 
Georgia (404) 452-0114; in 
Canada (416) 252-7791. 

January 21-23 

The First Annual Pacific 
Computer Exposition, San 
Diego Convention and Per
forming Arts Center, San 
Diego, CA. This computer 
show will feature approx
imately 200 exhibitions of 
software and hardware of in
terest to business, industry, 
education, and homeowners. 
Contact Gloria Williams, c/o 
Williams Professionals, Suite 
150, 2333 Camino Del Rio S., 
San Diego, CA 92108, (714) 
296-4025. 

January 26-29 

Computer Graphics, San 
Francisco, CA. Computer 
Graphics is a four-day course 
designed by Integrated Com
puter Systems (!CS) . The 
course provides an over
view of the state of the art in 
computer-graphics hardware, 
software, and applications. 
Topics include fundamentals, 

THE BIGGEST NAME IN LITTLE CDMPUTERS3 

TRS-80'~ Model II-Your Best Buy 
In a Business Microcomputer 

UP 
TO 

15°/o 
OFF! 

TRS-BD"computers, on 
software and peripherals 

Similar values on a 11 merchandise 

CALL TOLL FREE: 

800-351-1580 
In Texas 915-283-2920 

Van Horn Offic~ Supply 
701 W. Broadway- PO Box 1060 

Van Horn, Texas 79855 
DEALER G055 

Form F48 Provided 
Standard Warranty on Merchandise 

THE NATIONWIDE SUPERMARKET OF SOUND"' 

Circle 372 on inquiry card. 



color techniques, and how to 
select and implement equip
ment in graphics applica
tions. Contact ICS, 3304 Pico 
Blvd ., POB 5339, . Santa 
Monica, CA 90405, (800) 
421-8166; in California (800) 
352-8251. 

/anuary 28-30 

Conference on Modeling and 
Simulation on Microcomput
ers, Bahia Hdtel, San Diego, 
CA The Society for Com
puter Simulafi~n -·(SCS) is 
presenting tt{is · conference, 
which features : papers, panel 
discussions, and t~1torials on 
discrete and continuous simu
lation on microco~puters. 
Contact SCS, POB 2228, La 
Jolla, CA 92038, (714) 

459-3888." ' ' 

February 198~ 
1 "' 

February 1-3 -

The 1982 Instructional Com
puting Conference,' Orlando, 
Ft. The objecti~es of the con
ference are to provide in
sights int.~ the use of comput
ers in education, ' provide in
formation "oh hardware and 
courseware for instructional 
computing, provide contact 
with persons now using in
s tructibnal computing in 
Florida, and tp cover trends 
in educational technology. 
Contact J. Warren Binns, 
State of "Florida Dept. of 
Education, · Tallahassee, FL 
.32301. 

February 14-18 

The Kuwait Information 
Management Exhibition: ·IN
FO Kuwait, Kuwait Interna
tional Exhibition Center, 
Kuwait. Industrial executives 
from the Middle ·East are 
among those expected to ~t
tend this conference .. Exhibits 
an-Cl speakers.will be featured. 
Contact Oapp & Poliak In
te[national, 7315 Wisconsin 
Ave., Washington, - D.C. 
2001~, (301) 657-3090. 

: • 

Febniary 18·19 

Computer /Micrographics In
terface, Stouffer's Greenway 
Plaza, Houston, TX. The 
Computer/Micrographics In
terface js designed for infor
mation managers, systems 
analysts, micrographics sys
tems analysts, records man
agers, and others ~ho need 
information on computer and 
micrographic technologies. 
The course is presented by 
the Battelle Research In
stitute. Contact Battelle 
Seminars . and Studies Pro
gram, 4000 Northeast 41st 
St., Seattle, WA 98105, (800) 
426-6762; in Washington 
(206) 527-0542. 

February 18-19 

The Second Annual Talmis 
Conference and Exhibit, Chi
cago, IL. The Talmis Confer
ence will focus on educa
tional and reference - media 
for the institutional, training, 
home-computer, _and video 
markets. ·Local computer net
works in education, the 
market for electronic educa
tional and reference media in 
the home, software piracy, 
and other topics will be 
discussed. Exhibits of prod
ucts and services will -be 
featured: The r~gistration fee 
is $450. -For more . informa
tion, contact Talrtiis, 115 
North Oak Park Ave., Oak 
Park, IL 60301, (312) 
8411-4001. 

February 22-24 

The Eighth Federal DP Expo, 
Sheraton Washington Hotel, 
Washington, D . C. More than 
150 computer companies will 
display and demonstrate 
hardware and software sys
tems and · services at . the 
Federal - DP Expo. Confer
erices on data processing and 
office automation will be 
held. Approximately 120 
computer-industry experts 
will speak. Contact The In
terface Group, 160 Speen St., 
Framingham, MA 01701, 

(800) 225-4620; in Massachu
setts (617) 879-4502. 

Febmary 23-25 

Computers and Automated 
Office Systems Exhibit for 
Caribbean Markets, Holiday 
Inn, Paradise Island, Nassau, 
Bahamas. This show is in
tended to bring together 
buyers and distributors with 
the industry. Exhibits of 
equipment for businesses in 
the Caribbean will be fea
tured. For more details, con
tact Ormand Vee Co., 8852 
Leslie Ln., Desplaines, IL 
60016, (312) 635-7347. 

February 26-28 

Computer Expo '82, Tupper
ware Convention Center, Or
lando, FL. Focusing on com

puters in education, business, 
industry, professional trades, 
and the hotne, the Computer 
Expo '82 will feature exhibits 

of computers and peripher
als. It is sponsored by Adven
ture International. General 
admission is $5. For details, 
contact Computer Expo '82, 
377 East Highway 434, POB 
1185, Longwood, FL 32750, 
(305) 339-1731. 

March 1982 

March 1-4 

Robots VI Conference and 
Exposition, Cobo Hall, De
troit, ML An estimated 6000 
manufacturing executives 
and engineers are expected to 
attend the Robots VI Confer
ence, which features the 
latest in robotics technology 
and equipment. Among the 
topics to be addressed are as
sembly, foundry operations, 
aerospace applications, vi
sion and handling, research 

16 PLUS 
MEMORY EXPANSION FROM 16K TO 32K FOR THE 

COLOR 
COMPUTER 

shipping from stock 

•_No soldering' Easy to plug in' 
• Fits under RF shield - complete instructions included 
• Allows video display (graphics) to reside 

anywhere in the 32K memory 
• Call or write for our complete catalog of 

Color Computer products' 

«;~~~~~f:~i~~~~~~E ® 

6809 Specialists (714) 436-3512 

Compulerware is a trademark of Computerware. 
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and development, and ses
sions on human factors asso
ciated with robotics. Cincin
nati Milacron, Unimation, 
and Hitachi America are a 
few of the companies that 
will be exhibiting at this 
show. The show is being 
sponsored by Robotics Inter
national of the Society of 
Manufacturing Engineers 

(Rl/SME). Contact the 
Rl/SME, One SME Dr., POB 
930, Dearborn, MI 48128, 
(313) 271-1500, ext. 416. 

Marcli 2-4 

The 1982 Vancouver Island 
Business Show, Empress Ho
tel, Victoria, British Colum
bia, Canada. The Vancouver 
Island Business Show features 
word-processing, communi
cations, and office systems. 
The show provides the Van
couver Island business com
munity with the opportunity 
to meet face-to-face with 
many Canadian suppliers of 
computer equipment. For in
formation, contact Southex 

Exhibitions, 202-2695 Gran
ville St., Vancouver, British 
Columbia, V6H 3H4, Cana
da, (604) 736-3331. In eastern 
Canada, contact Judy Hurd, 
1450 Don Mills Rd., Don 
Mills, Ontario, M3B 2X7, 
Canada, (416) 445-6641. 

Marcli 7-10 

The Eleventh Annual TI-MIX 
Symposium, Las Vegas Hil
ton, Las Vegas, NV. TI-MIX 
is an organization for Texas 
Instruments computer users. 

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 
The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac
tion of the cost. The DS120 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 mA Current Loop interface 
• Page Length Selection • Top of Form 
• 110-4800 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 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal
lations, entire networks of terminals have been upgraded to take advan-
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en
sure dependable performance 
for years to come. When ser
vice is required, we will 
respond promptly and effec
tively. Best of all, we can de
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

data®@M~ll1l computer corporation 
4740 Dwight Evans Road• Charlotte, North Carolina 2821 O • 704/523-8500 
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Its annual symposium fea
tures exhibits, a business 
meeting, and a new products 
workshop. Individual presen
tations, panel discussions, 
and workshops are planned. 
Contact TI-MIX, MIS 2200, 
POB 2909, Austin, TX 78769, 
(512) 250-7151. 

Marcli 9-11 

The 1982 International 
Zurich Seminar on Digital 
Communications, Zurich, 
Switzerland. The theme of 
this seminar is "Man-Ma
chine Interaction." Its aim is 
to present recent advances in 
theory and applications of 
digital-communication sys
tems. Services, facilities, 
ergonomics, and their impact 
on peripheral equipment, sys
tems architecture and design, 
as well as 110 (input/output) 
concepts and principles, will 
be covered. For details, con
tact Secretariat '82 !ZS, M. 
Frey, EAE, Siemens-Albis 
AG, POB CH-8047, Zurich, 
Switzerland. 

Marcli 10-12 

Cincinnati Business Show, 
Cincinnati Convention Cen
ter, Cincinnati, OH. The Cin
cinnati Business show fea
tures the latest in business 
technology, office systems, 
and products. Seminars will 
also be presented. For infor
mation, contact Ray G . 
Nemo, 5679 Creek Rd., Cin
cinnati, OH 45242, (513) 
531-5959. 

Marcli 19-21 

The Seventh West Coast 
Computer Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA Atten
dance this year is expected to 
reach 35,000. More than 300 
exhibitors and a wide assort
ment of seminars make this 
one of this largest annual 
computer shows. For more 
information, contact The 
Computer Faire, 333 Swett 
Rd., Woodside, CA 94062, 
(415) 851-7075 .• 



Clubs and Newwsletters 
Program Innovators 

Program Innovators is a 
new club for Texas Instru
ments TI-99/4 programmers 
and enthusiasts. For informa
tion, contact Gene Hitz, 2007 
North 7lst, Wauwautosa, WI 
53213, (414) 453-0499. 

Intel 
Has Solutlons 

Articles on single-board 
computers, notes on how to 
use Intel programmable
memory integrated circuits, 
new Intel products, new liter
ature, and microcomputer 
workshops are included in 
Solutions, a bimonthly publi
cation available free from In
tel Corp ., 3065 Bowers Ave ., 
Santa Clara, CA 95051, (408) 
987-8080. 

Computers 
In Education 

The New Hampshire Asso
ciation for Computer Educa
tion Statewide (NHACES) 
has evolved to serve in an ad
visory capacity to public 
school educators regarding 
computer education and the 
use of computers in public 
schools in New Hampshire. 
NHACES is working to in
crease computer literacy and 
the use of computers in 
schools, improve the quality 
of computer education, and 
coordinate the dissemination 
of information regarding 
computer education, hard
ware, and software. Direc
tories of products and ser
vices will be c!eveloped, 
maintained, and distributed 
to all members of NHACES. 
For complete details, contact 
NHACES, clo Richard F. 
Antonak, Department of 
Education, University of 
New Hampshire, Durham, 
NH 03824. 

VolceNews Reports 
on Speech 

Technology 

VoiceNews is a new pub
lication devoted to speech
synthesis and speech-recog
nition technology. Published 
ten times a year, VoiceNews 
describes speech products 
such as integrated circuits, 
boards, peripherals, and sys
tems. The newsletter also re
ports on applications for 
speech I/O (input/output), 
exhibitions, companies, 
courses, conferences, and 
other events in the voice
technology field. Subscrip
tions to VoiceNews are $95 
per year. Contact Stoneridge 
Technical Services, POB 
1891, Rockville, MD 20850, 
(301) 424-0114. 

Apples 
In North Carollna 

TAC (Triad Apple Core) is 
made up of Apple users inter
ested in home and business 
applications for the Apple. 
TAC Notes is the club's 
monthly newsletter. For in
formation, contact Mitzi T. 
Grey, Triad Apple Core, 
POB 1624, Lexington, NC 
27292, (704) 352-7126. 

FORT RUG 

FORTRUG is interested in 
popular computers for per
sonal, hobby, and business 
uses. The club meets monthly 
on the third Tuesday at 7 
p .m. at the Corsair Computer 
Corporation, 7952 Highway 
80, West Fort Worth, TX 
76116. Meetings cover appli
cations, programming, prob
lem solving, and idea ex
change. A majority of mem
bers use TRS-80 computers. 

No dues or fees are collected. 
FORTRUG can be contacted at 
the above address or by call
ing Linda Gill, (817) 731-
8439, or Patrick Coyne, (817) 
429-7055. 

TRS-80 Color 
Computer Newsletter 

The Rainbow is a monthly 
newsletter dedicated to Radio 
Shack's TRS-80 Color Com
puter. A typical issue con
tains feature stories, hints 
and tips on operation, sample 
programs, and reviews of 
new products. Annual sub
scriptions are $12 . Contact 
Rainbow, 5803 Timber Ridge 
Dr., Prospect, KY 40059, 
(502) 588-6171. 

South Florlda 
Computer Group 

SFCG (South Florida 
Computer Group) has user 
groups for 6800, 8080, Z80, 
TRS-80, PET, Apple, Digital 
Group, and other microcom
puter systems. The Miami 
and Fort Lauderdale areas are 
covered by SFCG's two sec
tions. They publish the 110 
Newsletter. 

The SFCG Fort Lauderdale 
Section meets on the second 
Monday of each month at 8 
p .m. Membership and news
letter are $8 per year. Con
tact SFCG, Fort Lauderdale 
Section, POB 698, Holly
wood, FL 33022, (305) 
922-0935 . 

The Miami Section of the 
SFCG meets on the third 
Tuesday of each month at 8 
p.m . Membership and news
letter are $5 per year. 
For information, contact 
SFCG, Miami Section, 240 
Northwest 203 Terrace, 
Miami, FL 33169, (305) 
653-0669. 

IBM Personal 
Computer Group 

The Philadelphia Area IBM 
Personal Computer User 
Group has been formed. 
Group activities are spon
sored, and a monthly news
letter is planned. Members of 
other IBM Personal Com
puter groups are invited to 
submit articles and ideas to 
the newsletter and the group. 
For information, contact 
Craig W . Uthe, 4101 Spruce 
St., Apt. 311, Philadelphia, 
PA 19104, (215) 387-8208 . 

Osborne 
Software Users 

The Osborne Business 
Software Users Group pro
motes the use of Osborne/ 
McGraw-Hill software. A 
newsletter is planned, and 
assistance to new users on im
plementation of the software 
will be provided. Member
ship fees are $10, which en
titles you to a newsletter sub
scription, bug reports and 
fixes, and access to compat
ible business software on 
8-inch disks. Contact the 
Osborne Business Software 
Users Group, Suite 11, 2256 
Main St., Otay, CA 92011, 
(714) 423-0538. 

Computer 
Telephone Directory 

The On-Line Comµuter 
T eleµhone Directory is a 
quarterly publication that 
provides information on 
computer bulletin-board sys
tems and software, terminal 
equipment and software, and 
telephone numbers of free-ac
cess bulletin-board systems 
across North America. Con
tact The On-Line Comµuter 
Telephone Directory , POB 
10005, Kansas City, MO 
64111.• 
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Apple 
Ampergraph, a graphics 

utility program for the Apple 
II. Floppy disk, $25. Midwest 
Software, POB 9822, Madi
son, WI 53715. 

Cribbage, a board game 
for the Apple IL Floppy disk, 
$24.95. On-Line Systems, 
36575 Mudge Ranch Rd., 
Coarsegold, CA 93614. 

Softwware Received 
Discounted Cash Flow/ 

Manufacturing Costs Estima
tor, a business package for 
manufacturing and engineer
ing applications for the Apple 
II. Floppy disk, $149. Centec, 
Inc., 11260 Roger Bacon Dr., 
Reston, VA 22090. 

Disk Prep, a disk-testing 
and formatting program for 
the Apple IL Floppy disk, 

$25 . Sympathetic Software, 
9531 Telhan Dr., Huntington 
Beach, CA 92646. 

Event Cruncher, critical
path-method analysis pro
gram for the Apple II. Floppy 
disk, $85. Notforhire Soft
ware, 1671B River Village, 
Fort Belvoir, VA 22060. 

Fender Bender, an arcade 
game for the Apple II. Floppy 

This ad is aimed 
at people with 

l'DP/LSI-11, 8080/Z80 
and 68000 computers. 

Don't be trapped into 
a single-u5er operating system. 

\-~r-·-

,..,,.,, - co;:. 0 :::- .::. Clo " l e» '°C 00::.:":>0 O 
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disk, $24.95. California Paci
fic Computer, 1623 Fifth St. , 
Davis, CA 95616. 

Genetic Drift, a graphics 
arcade game for the Apple II. 
Floppy disk, $29.95. Brnder
bund Software, 2 Vista Way, 
San Rafael, CA 94901. 

The Graphics Printing Sys
tem, screen-graphics printing 
system for the Apple II. Flop
py disk, $109.95. Progressive 
Software, Suite 323, Blue Bell 
West, Blue Bell, PA 19422. 

Handicapped Typewriter, 
Version 2, a "non-keyboard 
typewriter" program for the 
physically disabled for the 
Apple IL Floppy disk, $99. 
Rocky Mountain Software, 
214-131 Water St., Van
couver, British Columbia, 
V6B 4M3, Canada. 

Orbitron, an arcade game 
for the Apple II. Floppy disk, 
$29.95. Sirius Software, 2011 
Arden Way #225A, Sacra
mento, CA 95825. 

Painter Power, a high-res
ol ution-graphics develop
ment system for the Apple 11. 
Floppy disk, $39.95. Micro 
Lab, Inc ., 2310 Skokie Valley 
Rd., Highland Park, IL 
60035. 

Print II, a print-formatting 
utility for the Apple II. Flop
py disk, $24.95. Computer 
Systems Design, 2139 Jack
son Blvd ., Rapid City, SD 
57701. 

SAT English 1, a tutorial 
program for the Apple II. 
Floppy disk, $25. Micro Lab, 
Inc. (see address above). 

Shuffleboard, a graphics ar
cade game for the Apple II. 
Floppy disk, $29.95. In
novative Software Design, 
Inc., POB 1658, Las Cruces, 
NM 88004. 

Space Quarks, a graphics 
arcade game for the Apple II. 
Floppy disk, $29.95. Brnder
bund Software (see address 
above) . 
Star Thief, a graphics ar
cade game for the Apple II. 
Floppy disk, $29.95. Cavalier 



Computer, POB 2032, Del 
Mar, CA 92014. 

Stock Forecasting System, 
a program for stock investors 
for the Apple II. Floppy disk, 
$175. Urban Aggregates, 
Inc., 6431 Brass Knob, Col
umbia, MD 21044. 

Universal Graphics, high
resolution graphics develop
ment package for the Apple 
IL Floppy disk, $39.95. Sym
pathetic Software (see ad
dress above). 

Atari 
Forest Fire, a fire-fighting 

simulation for the Atari 800. 
Floppy disk, $20.95. Dyna
comp, Inc., 1427 Monroe 
Ave., Rochester, NY 14618. 

Galactic Chase, a graphics 
arcade game for the Atari 
400/800. Cassette, $24. 95; 
floppy disk, $29.95. Spec
trum Computers, 26618 
Southfield, Lathrup Village, 
MI 48076. 

Stud Poker, a card-game 
program for the Atari 800. 
Floppy disk, $15.95. Dyna
comp, Inc. (see address 
above). 

Supergraphics, a three
dimensional graphics and col
or game development system 
for the Atari 800. Floppy 
disk, $39.95. United Software 
of America, 750 Third Ave., 
New York, NY 10017. 

North Star 
Cranston Manor Adven

ture, an adventure game for 
the North Star. Floppy disk, 
$21.95. Dynacomp, Inc ., 
1427 Monroe Ave., Roches
ter, NY 14618. 

Renumber, a utility pro
gram for the North Star. 
Floppy disk, $39.50. Elec
tronic Technicians Software 
Services, 1072 Casitas Pass 
Rd., Carpinteria, CA 93013. 

Scan, a utility program for 
the North Star. Floppy disk, 
$29.50. Electronic Techni
cians Software Services (see 
address above). 

TRS-80 
Asylum, a graphics adven

ture for the TRS-80 Model I 
or. III. Floppy disk, $19.95. 
M~d Systems Software, POB 
2674, Chapel Hill, NC 27514. 

Atlantean Odyssey, a 
graphics adventure for the 
TRS-80 Model I. Floppy disk, 
$29.95. Interpro, POB 4211, 
Manchester, NH 03108. 

Blockade, a graphics ar
cade game for the TRS-80 
Color Computer. Cassette, 

$14. 95. Interpro (see address 
above). 

Color Computer Disas
sembler, a utility program for 
the TRS-80 Color Computer. 
Cassette, $19. 95. Interpro 
(see address above). 

Domes of Kilgari, an ad
venture game for the TRS-80 
Model I and Ill. Cassette, 
$19.95. The Programmer's 
Guild, POB 66, Peter
borough, NH 03458. 

Invasion Force, <ii strategy 

game for the TRS-80 Model I. 
Cassette, $14.95. Radio 
Shack, One 1800 Tandy 
Center, Fort Worth, TX 

. 76102. 
Package #l, five graphics 

arcade games for the TRS-80 
Model I Level II. Cassette, $7. 
Programmable Software, 508 
Margin Rd., Lebanon, PA 
17042. 

Raaka-Tu, an adventure 
game for the TRS-80 Level II, 
Models I and III. Cassette, 
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Softvvare Received--------------------------------------------------------

$14. 95. Radio Shack (see ad
dress above). 

Space Warp, a strategy 
game for the TRS-80 Level II, 
Models I and II. Cassette, 
$14.95. Radio Shack (see ad
dress above). 

gram for the TRS-80 Model I. 
Cassette, $24.95. Interpro 
(see address above). 

Ultra-Mon, a utility pro-

Wordsmith, a word-pro
cessor program for the 
TRS-80 Model I Level II. Cas
sette, $14.95. ABS Suppliers, 
Suite 4A, 3003 Washtenaw, 

This 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 meant 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 listthat makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and· is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro~ 
priate) the alternate forms in which they are available. 

Don't waste samples on input which 
contains no added information. 

The two-card PIXELCASTER" 
(SlOO size) allows powerful image processing via RS·232. 
Using a map1 it samples a group of Pixels, and returns them 
to the host in ASCII. Applicationprogramscan be written in 
any language. . ' System $1485 

DIGIT AL CONTROLLER PDC-8106 $790 
• 256 x 256 x 4 Sample Resolution per Field 
• 1024Sample Points independently positioned anywhere 

on the screen 
• Programmable Sample Output Order 
• Z80A CPU Intelligent Image Preprocessor ' 
• RS-232 300 - 19.2 K BAUD, 2 CH. Modem Control 
• 2716/2732 Prom·based Monitor 
• ASCII Command Protocol Load, Dump, Sample, 

Reset, Load, Offset 
• IK BYTE Ram Buffer for Code and Data. memory 

expandable via card connector 
• Real Time Interrupts: Horiz. and Vert. Sync 
• Pixel Positions base register addressed 
• NMI Switch for program development 

VIDEO INTERFACE PVD-8000 $790 
• NTSC Video Input - RSJ70 
• Precision Window Digitizer - dual threshold 
• Sample Clock 3.58 MHz locked to color carrier 
• 32 Sample Modes - 32 Output Display Modes 
• Intelligent Sync Extraction 
• Auto/Computer Frame Control 

Video Expansion Card-Auai/ab/e Soon 

:TEXT: 
RECOGNITIO 

WRITE FOR INFORMATION 

LogiGate 
• 14 MHZ Sample Clock - resolves 70 ns 
• 4-Bit Video Digitizer - resolves 16 levels 
• Dual 8-Bit DACS - set digitizer window 

P.O. BOX 308 
TILLAMOOK, OR. 87141 

ORDER' (503) 842-6471 
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Ann Arbor, MI 48104. 

ZX-80 
Super Z, extended BASIC 

commands for the Sinclair 
ZX-80. Cassette, $9.95. Lamo
Lem Laboratories, POB 2382, 
La Jolla, CA 92038. 

ZX-80 Home Computer 
Package, utility and graphics 
programs for the Sinclair 
ZX-80. Cassette, $9.95. 
Lama-Lem Laboratories (see 
address above). 

Other Computers 
IBMP AK, a program to 

convert Flex files to IBM for
mat for 6809-based Flex sys
tems. Floppy disk, $125. 
Helix Enterprises, 504 Fort 
Drum Dr., Austin, TX 78745. 

Magic Typewriter Ver 3.0, 
a word-processing system for 
CP /M. Floppy disk, $350. 
California Digital Engineer-

r 

ing, POB 526, Hollywood, 
CA 90028. 

Management Simulator, a 
business simulation for 
CP !M. 8-inch disk, $26.45. 
Dynacomp, Inc., 1427 Mon
roe Ave., Rochester, NY 
14618. 

Rubik Cube Unscrambler 
Program. BASIC program 
listing, $12. Wray, 31 Church 
Green, T otternhoe, Dun
stable, Bedfordshire, LU6 
lRF, England. 

Unica and XM-80, a Unix
like operating system for 
CP !M and a macroassembler 
for the Z80. Floppy disk, 
$195. Knowlogy, POB 283, 
Wilsonville, OR 97070. 

Valdez, a maritime simula
tion for CP /M. 8-inch disk, 
$22.45. Dynacomp, Inc. (see 
address above) .. • 

E'1TI 
Back Issues For Sale 

The following issues are available: 

$2.00 ea. $2.75 ea. $2.75 ea. $3.25 ea. 
July 76 May 78 Oct. 79 Feb. 81 
Apr. 77 June 78 $3.25 ea. Mar. 81 
May 77 July 78 Nov. 79 Apr. 81 
June 77 Aug. 78 Dec. 79 May 81 
July 77 Sept. 78 Jan. 80 July 81 
Aug. 77 Oct. 78 Mar. 80 Aug. 81 
$2.75 ea. Dec. 78 Apr. 80 Oct. 81 
Sept. 77 Jan . 79 May 80 Nov. 81 
Nov. 77 May 79 June 80 Dec. 81 
Dec. 77 June 79 July 80 
Feb. 78 July 79 Aug. 80 
Mar. 78 Aug. 79 Oct. 80 
Apr. 78 Sept. 79 Dec. 80 

The above prices include postage in the US. Please add $.50 
per copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface delivery). 

Send requests with payment to: 

BYTE Magazine 
70 Main St, Peterborough NH 03458 

Attn: Back Issues 

'" Payments from foreign countries must be made in US funds payable at a US bank 

• Please allow 4 weeks for domestic de livery and 8 weeks for fore ign delivery . 



An Effective· 
Text-Compression Algorithm 

It is often desirable to be able to 
compress data: to encode it in a 
shorter form than normal so that it 
takes up less storage space. In a recent 
case, I found it essential. I was con
structing a word-processing system 
based on a computer that had only 
4096 bytes of memory. Into that tiny 
space, I had to cram the program as 
well as words for it to process. 

Choice of compression algorithm is 
dictated by the data characteristics 
and the amount of space and running 
time tolerable in the compressing and 
decompressing routines. In this case, 
the data was general English text, 
which is probably the least com
pressible of any. The compression 
routines had to be small and simple, 
but not necessarily fast. 

After some figuring, I came up with 
an algorithm that was fairly simple to 
implement, quick in execution, and 
effective. It can usually squeeze text 
to 7S % of its original size. While it 
may have been written before, the 
algorithm was new to me. Anyone 
who needs to compress general text 
may find it useful, too. 

The branch of mathematics called 
information theory says that data is 
compressible in so far as it is predict
able. That is, the minimum number 
of bits needed to convey a particular 
message (using message to mean a 
piece of information) depends on how 

About the Author 
David Cortesi has had extensive experience 

in the computing world, including work in the 
fields of machine repair and marketing and as a 
developer of interactive software. He recently 
dropped out of the mainframe computer 
business to write about , and experiment with, 
personal computers. 

David Cortesi 
2340 Tasso St. 

Palo Alto, CA 94301 

many unique messages might be sent. 
At one limit, if only two messages are 
sent or stored, then only one bit is 
needed to encode them. Paul Revere's 
warning signal in the tower of the Old 
North Church could have been such a 
system: "O =land, 1 =sea ." 
(Historically, the famous signal was, 
of course, "one if by land, two if by 
sea.") At the other extreme, if ab
solutely any message at all might be 
sent, then an infinite number of bits 
would be needed to encode any single 
message uniquely . 

Ordinary data falls somewhere be
tween those theoretical limits, usually 
much closer to the one-bit end than to 
the other. For 'any list of practical 
messages, a theoretical minimum 
number of bits is needed to ~.epresent 
any one message. Often, the number 
of bits actually used to store informa
tion is larger 'than the theoretical 
minimum. The excess bits are redun
dant. The aim of data compression is 
to remove as much · redundancy as 
possible. 

Character data encoded in the 
ASCII (American Standard Code for 
Information Interchange) format con
stitutes a set of 128 possible messages. 
Any of the 128 pieces of information 
can be encoded in 7 bits, as a binary 
number between 0 and 127. Micro
processors designed around an 8-bit 
word store ASCII characters one per 
word, for convenience. The inconve
nient alternative is to store one and 
one-seventh characters per word, 
which would complicate programs 
considerably. This convenience is 
bought at a cost of 12 % redundancy 
(1 redundant bit in 8). 

Any one collection of data may 
have even more redundancy. A pro-

gram in BASIC uses only the upper
case letters, digits, and limited punc
tuation; fewer than 64 unique 
characters. The BASIC vocabulary of 
possible messages could be repre
sented in a code of just 6 bits per 
character. It's feasible to write a pro
gram that would compress a BASIC 
source file so that every 3-byte group 
expresses four 6-bit letters. This 
compression is achieved by predicting 
and encoding for a smaller 
vocabulary of messages in the data. 

Another type of compression 
requires knowledge of another kind 
of predictable characteristic: the 
statistical distribution of messages in 
the data. If you could confidently 
predict that, for example, SO% of all 
the characters in a file were the letter 
Z, you could arrange an encoding 
based on these rules: 

•a 1 bit stands for Z 
•a 0 bit says "take the next 7 bits as 
an ASCII character other than Z" 

This would produce a nice compres
sion. Fifty percent of the letters in the 
file (the Zs) would be stored as single 
bits; the other SO% as groups of 8 
bits. The average number of bits used 
to store a character would be 4.5. 
This scheme can be generalized by 
adding more rules, until every nth
com monest letter is encoded in 
exactly by n bits (i.e., the most com
mon character is encoded in 1 bit, the . 
second most common is encoded in 2 
bits, and so on). 

Two things are wrong with this 
scheme and its generalized variations. 
It isn't effective unless each character 
is stored as a variable number of bits, 
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Listing 1: Text-compression algorithms as described in the text, written in a loosely structured pseudocode based on Pascal. The 
notation @pointer means "the byte addressed by pointer." 

procedure COMPRESS( ADIN: points to the input; 
ADOUT: points to the output) 

local bytes THIS, THAT, 
local numbers FIRST, SECOND. 

REPEAT 
BEGIN 

THIS := @ADIN 
FIRST := MEMBER(THIS,13) 
IF ( FIRST I 13 ) THEN 

BEGIN ' 
THAT := @(ADIN+l) 
SECOND := MEMBER(THAT,8) 
IF ( SECOND I 8) THEN 

BEGIN 

(pick up next character) 

(THIS is in the long list) 

(check the next byte) 

(THAT is in short list) 
(build a digraph) 

THIS := 
ADIN := 

a digraph made from FIRST & SECOND 
ADIN+l 

END 

END 
ENDIF 

END 
ENDIF 

@ADOUT := THIS 
ADOUT := ADOUT+l 
ADIN := ADIN+l 

(store byte or digraph) 
(and bump the pointers) 

UNTIL ( THIS = string-end-marker byte) 
END COMPRESS · 

function MEMBER( LETTER: a byte; LISTSIZE: a number) 
RETURNS a number 

(this function returns the origin-zero index of LETTER in 
TABLE if it is there, or a failure signal if it is not. 
For clarity the signal is shown as a too-high index, but 
it could be anything, e.g. setting the carry flag.) 

local pointer P, local number T. 

P := address of TABLE (point to " etaoinshrdlu") 
T := LISTSIZE 

REPEAT 
BEGIN 

END 

IF LETTER = @P ) THEN GOTO FOUND 
P := P+l 
T := T-1 

UNTIL ( T=O ) 
RETURN LISTSIZE (indicate failure) 

FOUND: (LETTER is i~ the first LISTSIZE elements of TABLE; 
at this point Tis in the range LISTSIZE .. l) 

RETURN LISTSIZE-T ( .. origin-zero index) 
END MEMBER 
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Listing 1 continued: 

procedure DECOMPRESS( ADCOMP: points to the compressed input; 
ADNORM: poirits to th~ qutput) 

local bytes THIS, THAT, 
local number T. 

REPEAT 
BEGIN 

THIS := @ADCOMP 
IF ( Bit 7 of THIS is a 1 THEN 

BEGIN 
T .- extracted bits "aaaa" of THIS 
@ADNORM :: TABLE[T] 
AD NORM. : = - ADNORM+ 1 
T . :=: : 'extracted bits "bbb" of THIS 
THI~ := TABLE[T] 

END . . 
END IF 
@ADNORM := THIS (store 2nd or only character) 
AD NORM : = AD NORM+ 1 
ADCOMP := ADCOMP+i 

END 
UNTIL ( THIS = string-end-marker byte ) 

I 

END DECOMPRESS 

without regard to the word size of the 
processor. This usually makes tpe 
compression and decompression pr'o~ 
cesses complex and slow. Sec~~d, it 
won't work at all if the predicti'on of 
letter frequencies is wrong. If the two 
rules above are applied to a file that 
contains no Zs, then all letters will 
fall under the second rule and be 
sto'red as 8 bits, one qlore than 
necessary. In general, if the data is 
not as predicted, this algorithm will 
expand it instead of compressing it . 
The more rules in the algorithm, the 
more predictions the compute'r makes 
about the data, and th~ great~r the 
error when the predictions are wrong. 

Let's try another approach to com
pression and accept that it's a prac
tical necessity 'to respect ~ the 
machine's 8-bit word · boundaries. . , I . ,. 

Each word can represent an·y one of 
256 messages. Is then~ a way to make 
full use of all 256 messages? If so, we 
would eliminate at least the . basi~ 
12 % redundancy. If some of the' new 
mes~ages can be qiade to · ~tand f~r 
groups of the old ones (the ·ASCII 
characters) then even ' more redun~ 
dancy would be eliminate~. 

A word of caution. The computer 
makers already may ·.have made 

WHY SHOULD YOU PAY 
fOR THEIR. AD SPACE 
You ' ll see many large mai'I order' ads, all 
with the lowest price . We think that's 
funny because ,we ·know what those 
large ads cost and wno has to pay for 
them - YOU ! At Futra' Company., ,we try 
to provide our customers with true 
value. True value to 'the customer is not 
in larger ads but in better 'serviCe. Futra 
has sold th r,oug~ mail order fgr thf:!1past 
four years. ·our 'reputation for fast 
delivery and courteous ·service h~s 
flourished: Most' of our sales are. repeat cu stonie~s o·r referrals. We're p ·oud ti 
that . So, why pay for their i!d space? Look dver .t~~ list tj f product . lin'it~ we. ' ·. 
carry and .call ·us ·· ~.hen yoll need:;? quote on a specific product. Stoµ, payirfg for 
ac;l space and consWer true value. , . 
FUT8~ "Siar Values" · · .:~' · . ~ • 
Microsoft Z-80 Softca rd ': .. .. ............ .... $269.00 Xerox 820 . .... . .. .. . .. • .. .. . .. .. .. .. $CALL 
Microsoft 16K Ramcard . . ... . , . .. .. .. ... 129.00 Vector Graphics . 
l/idex Videoterm ": . . . . 265.00 Altos 8000 :Series 

.. .. .. . .. ...... .............. CALL 
CALL 

Epson MX-100 & ,MX·801f t. ..... . . .... . .. ·" . .•. . CAL~ SUPPLIES: . 
Zenith 12" Green Monitor ....••.....•.. .. . . . .. 119.00 Scotch Ois~ettes 

~
No0vFTWat ion,.nAP?. le-i;at.Modem . ....... .. .... .... .. 319.00 744·0, 10; 16 RH 5" .. • • .. . .. .. .. .. • .. .. .. . $27.00 

nE: 7 45'0 RH DSIDD S\' .. . .. .. .. .. . . .. . • .. .. . .. 39.00 
ordstar 3.0 (Apple) . . .... ................ ... 229.00 741-0 RH SS/DD 8" ... .. .. ... .. . . ......... .. 37.00 

Peachtree/40 IApplll· . .. . .. ..... . 195.00 743-0 RH OS/DD 8" . ... . .. . .... .. .. .. .... . . . 4.4 .0~ 
Peachtree/5 (6" CP/M) . . .... . .. 350.0D ' ) I 
~s f::f •IC II :,s~~ SOFTW1RE • ~Li~~ ~E~RED SYSTEMS 

·~ ~~TIMI tt:~ SYS TEM Pl US 

~~ .. ~OOlll =~~~KAAD c~rJrr. = PU BLIS1NG ~':nM«HTS m ~or: NO~AHOlf Wiil V 
6 l:ia 

COMMOOOA MICRO f OCUS PANASONIC Wil l 
CO RVUS MICRO, PAO PEACHTREE "EwARl ::::= ~TA nnoo 

(213) 328-8951 - (800) 421-5006 
TWX 910-349-62~1· . 
Cable AGENFTRA 

• I FUTRA 
COMPANY 

· Mail Order to: P.O. Box 4380, Torrance, CA'90510-4380 
Retail: 20695 S .. We~tern Ave ., Suite 124, ·Torr;rnce; CA 9050) 

J 1, ~:~~='ti. a:r.i.~n~c1o1!ti~~:!: :,•:·:n~~n~;,~11 u;o"i.!'ku:~e~:o~ m;:~~-~~o?~ 111\ ~o~ ~: ~· Ji~oci:: 
:;~:=-:.8~00~ ~~~ ~:;, 1;u~~~:J!fn: ~oi~::-"d!IN ~ll!~~':;t0~s= 
111rr~ Ill!~ C1~!omi 1 1~sidtnts 1dd 6% HIH IU. All oner;; :=lo ct1 1noec r~1 :1M;' RO:llCe 
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Make Your Dreams 
Come True With 
Computer Shopper 
Now you can expand your system or 

get a new one a·t prices you had never 
dreamed possible by taking advantage 
of the thousands -of bargains each 
month in COMPUTER SHOPPER. 
COMPUTER SHOPPER is THE 

publication for buying , selling and 
trading new and ·used micro and mini
computer equipment, accessories and 
software. 
• Buy, Sell or Trade 
• Over 60 Big (11" x 14") pages 
• Over 20,000 readers nationwide 
• Classified ad only 12¢ a word 
• Hundreds of ads from individuals 
• Money back guarantee 
New subscribers are entitled to a FREE 
50 word classified ad to use for soft
ware or used equipment plus a FREE 
ISSUE all for the low subscr iption price 
of ONLY $10.00. 

SAVE OVER 50% OFF the single copy 
price of $1 .50, Add it up: 

12 issues@ $1 .50 .. .. . . $18.00 
One free issue ....... .. . $1 .50 
Free 50 word classified ad$5.00 

TOTAL VALUE ...... .. ... $24.50 

NOW 0 NL Y $10.00. You save $14.50. 

MasterCard or VISA subscription orders only 
Call TOU FREE 1-800-327-9920 

I~ ccmPµTeR s1-1cPPeRI 
-zr'' P.O. Box F/35 • Titusville, Fl 32780 I 

305-269-3211 I 
Ve s. I want to save money with Compu ter I 
Shopper . If I' m not 100 % satisfied wi th my I 
first issue my money will be relunded in full I 
and I get to keep the lirst issue FREE . I 
LJ 1 yr. (3rd class) $10.00 I 
LJ I am a ne w subscriber · send me a 

cert ifica te for a lree classified ad. I 
NAME 

AOORESS 

I 
I 
I 

CITY ST - - LIP - I 
L--------2~~1~~3~Ll 
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assumptions about that "unused" 
eighth bit in a character byte (the 
most significant bit, usually 
designated as bit 7). For example, 
most firmware monitors assume it is a 
parity bit and clear it to zero when 
exchanging a byte with a terminal 
(thus defeating any value it may have 
had as a parity check, but never 
mind). Some video boards use the bit 
to distinguish the normal character 
set from a set of 128 graphics sym
bols. Still, if the compressed data is 
kept only in storage or in a file and is 
always decompressed for transmis
sion to a peripheral, it's probably safe 
to use the eighth bit. That gives us an 
expanded alphabet of 256 ch<!.racters 
to play with, 128 of them new and 
uncommitted. 

One common use of these byte 
values is the implementation of run

length encoding. Each of the 128 new 
characters is interpreted by these 
rules: 

•set bit 7 to 0, then 
~take the resulting integer and 
replicate the byte that follows it that 
many times 

With this algorithm any string of 3 to 
130 identical characters can be ex
pressed in just two bytes. The first 
byte is one of the new characters; it 
signals a run of identical characters 
and tells its length. The second byte 
indicates the repeated character . 
When the data predictably contains 
runs of like characters, then run
length encoding compresses very 
well. Unfortunately, the general 
English text with which a word pro
cessor must deal contains almost no 
runs of characters. 

I hit upon the idea of using the 
extra 128 byte values to represent 
pairs of letters, or digraphs. Putting a 
pair of letters in a single byte will cer
tainly result in compression, but the 
expande~ alphabet will only accom
modate 128 unique pairs over and 
above the standard ASCII characters. 
To result in compression, the pairs 
that are encoded must be the pairs 
that can be predicted tq occur the 
most frequently. Another require
ment is that it must be very easy to 
identify a compressible pair, so that 
the compression code can be simple. 

Cryptographers have compiled lists 
of the frequency of use of digraphs in 
English. It would be possible to in
clude a table of the 128 most frequent 
digraphs in the compression routine. 
But that would require 256 bytes of 
precious space and entail a lengthy 
search over the list for every pair of 
candidate letters. 

Cryptographers and printers have 
long known the sequence "etaoin
shrdlu" as the frequency order of the 
twelve most common letters in 
English. The same letters are the most 
common in all the Romance 
languages, although the order varies. 
Here is one pr~diction that can be 
made with confidence about any sam
ple of "text. Inside a computer, the 
blank space is a letter on par with the 
others, probably the most frequent 
one of all, so it should be added to the 
head of the list. 

I reasoned that if these are the most 
common individual letters, then pairs 
of letters from that list will be com
mon; not necessarily the most com
mon, but frequent enough to result in 
compression. That has proved to be 
the case. The basic notion of the 
algorithm is to find adjacent pairs of 
letters in which both letters are on the 
list of the most frequently occurring 
letters and make digraph bytes of 
those pairs. 

I chose the following organization 
for a digraph byte: laaaabbb. Bit 7 is 
set to 1 to signal a digraph. The next 
four bits, aaaa, represent a binary 
number in the range 0 .. 12 and stand 
for the first letter of the pair. The 
least significant three bits, bbb, are a 
number in the range 0 .. 7 and stand 
for the second letter of the pair. This 
sort of bit manipulation is usually dif
ficult and always obscure in a high
level language. In machine language, 
it is easy to partition a single byte into 
two or more groups. Notice that it 
isn't possible to include two 4-bit 
numbers plus a flag bit in 1 byte. The 
digraphs that can be encoded in this 
way are the 104 pairs whose first 
character is one of the thirteen letters 
"(space)etaoinshrdlu" and whose sec
ond member is one of the shorter list 
of eight letters "(space)etaoins." A 
side benefit of this encoding is that, 
because the bits marked "aaaa" won't 



Into Computers? Robotics? Want to get started? 1271 
List $14.95 

D TrtEI CllUIJlUIElr 13uu~ [Jluri keeps you on top 
of the dynamic, fast-paced world of computers 
... all the latest info on hardware, software, 
applications, and theory plus substantial savings! 

Select 6 · fact-filled, money-saving books 
for only $2 9_5 1332 

List $16.95 

1055 
List $8.95 

1191 
List $16.95 

(total value up to $106.70) 

1982 Computer Calendar FREE! 
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List $16.95 
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List $16.95 
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1982 Computer 
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FREE 
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Publisher's List $5.95 

7 very good reasons to try 
The Computer Book Club 

Blue Ridge Summit, PA 17214 
• Reduced Member Prices.Save up to 75% on books sure to 

increase your know-how 
• Satisfaction Guaranteed. All books returnable within 10 
days without ob! igation 
•Club News Bulletins. All a bout current selections-mains, 
alternates, extras-plus bonus offers. Comes 10 times a year 
with dozens of up-to-the-minute titles you can pick from 
• "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But .. if you want an 
Alternate-or no books at all-we'll follow the instructions 
you give on the reply form provided with every News Bulle
tin 
•Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 
• Extra Bonuses. Take advantage of added-value promo
tions, plus special discounts of software, games, and more 
• Exceptional Quality. All books are first-rate publisher's 
editions, filled with up-to-the-minute info 
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Choice 
GNT Makes a Tape Punch Station and · 
a Tape Reader/Punch Combination. 
Both are small, quiet, and economical. 
One of them will fit your needs exactly. 

The 4601 Combo 

• Punching speed: 75 Cps 
Reading speed: up to 150 Cps 

• RS-232-C serial interface 

• Utilizes all types of Mylar® and 
paper tape 

• Reliability: MTBF 100 million 
characters 

• RS-232-C serial interface 

• Utilizes all types of Mylar® and 
paper tape 

• Reliability: MTBF 100 million 
characters ra Serviced nationally by CarterFone 

l!i G NT AUTOMATIC INC. 
1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 
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be used for a number larger than 12, 
it will never form a byte of the binary 
form "llllxxxx." The 16 byte values 
of this form could be used to imple
ment run-length encoding for runs of 
3 to 18 characters if that were desired. 

I had to implement the algorithm in 
a tedious manner: by hand
assembling the machine-language in
structions and typing them as hexa
decimal numbers. This process is 
likely to produce both typographical 
and logic errors. To minimize the 
chance of logic errors, I first wrote 
the algorithm in a pseudocode, which 
is a program written in a precise way 
but not necessarily in any real 
programming language. Since the 
pseudocode program will never be 
read by a machine, one is free to use 
any kind of notation that will make 
the meaning clear. 

For this project, I carried the 
pseudocode to a very fine level of 
detail so that I could translate it 
directly into machine instructions (see 
listing 1). Most of its conventions are 
those of Pascal, loosened and 
simplified. The notation @pointer is 
a concession to the needs of machine
language programming; it means "the 
byte addressed by pointer." 

Procedure COMPRESS is called to 
compress a single line of characters; 
the line is terminated by some special 
character such as a carriage-return. It 
inspects the line from left to right. If a 
character is not in the list of thirteen 
common letters, it is simply copied to 
the output string; if the copied byte is 
the end-marker, then the procedure is 
completed. 

When a specific letter is found in 
the list of thirteen common letters, 
the next character is tested against the 
fi rst eight letters of the same list. If it, 
too, is found, the indices correspond
ing to the two letters are combined in
to a single byte and the combined 
byte is stored. 

Function MEMBER tests a charac
ter for membership in the list of fre
quent letters. When it finds the letter 
in the list, it returns the letter's index 
in the list, counting from zero. Such 
origin-zero indices are more conve
nient to use at the level of machine 
language. If the character does not 



Make me a willow cabin at your gate, 

And call upon my soul within the house; 

Write loyal cantons of contemned love 

And sing them loud even in the dead of n~ght; 

Halloo your name to the reverberate hills, 

And make the babbling gossip of the air 

Cry out "Olivia!" O, you should not rest 

Between the elements of air and earth, 

But you should pity me! 

Mak(e )m(e ) (a )wil(lo)w cab(in) ( a) (t )you(r )g(at)e, 

An(d )cal(l )up(on) my( s)ou(l )w(it) (hi} (n )t(he) (ho) (us)e; 

W(ri) (te) (lo)ya(l )c(an) (to) (ns) ( o)f c(on) (te)m(ne) (d) (lo)ve 

An(d ) (si)ng( t) (he)m (lo)u(d )ev(en) 

( i) (n )t(he) (de)a(d }of( n)ig(ht) 

Hal(lo) (o )you(r ) (na)m(e ) (to) ( t) (he) 

(re)verbe(ra) (te) (hi)l(ls), 

An(d )mak(e )t(he) babb(li)ng g(os) (si)p( o)f( t) (he) ( a) ir 

Cry( o) (ut) "O(li)v(ia) !" O, yo(u )s(ho)ul .(d ) (no) (t) (re) (st) 

B(et)w(ee) (n )t(he) ( e) (le)m(en) (ts) ( o)f 

( a)i(r) (an) (d) (ea) (rt)h, 

B(ut) yo(u )s(ho)ul(d )p(it)y me! 

Figure 1: Effect of compression on a sample text, from Twelfth Night. Each parenthesized pair of characters would be stored as a 
single byte. There are 339 characters in the sample; 100 pairs are formed for a space saving of 29%. 

appear in the list, MEMBER returns a 
failure signal. 

Procedure DECOMPRESS expands 
a line that had been processed by 
COMPRESS . Ordinary characters 
are just copied to its output. Digraph 
bytes are split up and the indices they 
contain are used to find the letters of 
the pair in the list of common letters. 

Figure 1 illustrates the effect of the 
compression algorithm on a sample 
of data. The algorithm has proven 
quite effective. In fact, it is part of the 
micro word processor used to type 
this article. Of its 4096 bytes, about 
2700 are available for data storage. 
Compression makes this the 
equivalent of about 3300 bytes, 

which is ample room for a typical let
ter or manuscript page. 

The compression code itself 
occupies fewer than 150 bytes, and 
the processing overhead it adds is not 
perceptible in the program's response. 
I hope the algorithm will work as well 
in someone else's program as it 
worked in mine.• 
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Differing Views 
on Mall Order 

There has been a lot of 
controversy lately concerning 
mail-order versus retail pur
chase of computer hardware. 
The following letters might 
help shed some more light on 
the issues . . .. Steve 

Dear Steve, 
Two recent letters in your 

column have really upset me. 
I am a computer-marketing 
representative for Radio 
Shack. I would like to 
address the letters from Jeff 
Goodling and Dave Storti. 
(See "Mail-Order Forum" in 
the October 1981 BYTE, page 
316.) Mr. Goodling asks if 
Radio Shack is dumping de
fective products through mail 
order. All mail-order outlets 
are independent dealers. 
Some of these outlets openly 
advertise that they have 
modified the computer. 
Why, then, would someone 
take a chance on getting a 
modified or damaged piece of 
equipment when they could 
test it out locally? A great 
number of people have al
ready learned that the few 
dollars saved through mail 
order isn't such a bargain. 

Mr. Storti's case is one 
most computer represen
tatives see nearly every week: 
the businessman who wants 
all that terrific local support 
and service but doesn't want 
to pay for it. There is no free 
lunch, Mr. Storti. That price 
difference represents the im
portant hand-holding time 
I'm going to give you. That's 
something the mail-order 
folks don't care about. Radio 
Shack has a leasing plan 
through A & A Leasing (our 
own leasing company). I 
don't know where Mr. Storti 
came up with his main
tenance costs, but it wasn't 
from a Computer center. 
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Ask BYTE 
Conducted by Steve Ciarcia 

Anyone who services an 
IBM, Wang, or Lanier for 
$400 to $800 a year less than 
the cost of service on a Model 
II is doing it for free, as the 
service on a Model II is $476 a 
year. Mr. Storti kept dwell
ing on a five-year life for his 
computer system. Four years 
from now, Mr. Storti will be 
trying to figure a way out of 
his lease because the system 
will be outdated. 

Radio Shack is after the 
business market, and it's get
ting it. I can't get Model Ils 
fast enough. I was offered 
jobs with Apple, Digitial 
Equipment Corporation, and 
Data General but chose 
Radio Shack because I feel it 
has the best product for the 
money. Mr. Goodling and 
Mr. Storti both have the 
same problem. They expect 
Radio Shack to be all things 
to all people and do it for 
free. The "big guys" don't do 
it, and I don't think we 
should either. If either of 
these gentlemen wants to 
honestly and intelligently 
discuss the benefits of a 
TRS-80 versus any other 
system, he can call me at 
(304) 296-5492. Thank you. 
Donald C. Kirkendall, Jr. 

Morgantown, WV 

Dear Steve, 
About those mail-order 

TRS-80s . . . 
I was recently involved in 

the purchase of a TRS-80 
Model III through the mail
order firm Marymac Indus
tries, Inc., operating out of 
the Houston area. We checked 
out Marymac's offer of local 
references and found out they 
included a nationally known, 
locally based electronics firm 
that had good things to say 
about Marymac. 

On the strength of that, 
other references, and tele
phone conversations with 
various mail-order firms, we 

decided to buy from Mary
mac. It shipped exactly what 
we ordered on the day we or
dered it, and our Model III 
arrived in six days (two of 
those were the weekend) . 

In short, Marymac did 
what it said it would do. (In
cidentally, Marymac picked 
up the shipping charges.) 

But, like many others, our 
Model III arrived with one of 
the drives out of commission. 
However, our encounter with 
the local Radio Shack Com
puter Center in Tempe, Ari
zona, and our request for 
repair service couldn't have 
been handled more profes
sionally had we bought di
rectly from the local store. 

Store manager David Kelly 
and salesman Joe Rubey 
grimaced only slightly when 
we told them where we 
bought our "lame" Model III 
and then took us under their 
wing. They kept us informed 
as to how repair work was 
coming and called when it 
was ready to be picked up . 
And, of course, there was no 
charge. 

In short, our mail-order 
purchase was very satisfac
tory. Our Model III is now in 
daily use, and we have been 
back to the local store for 
programs and supplies. 

My only complaint is that 
with its Scripsit program up 
and running the Model III has 
become too popular in our 
office, so popular I couldn't 
get to it to write this letter. 
Burton C. Kennedy 

Phoenix, AZ 85003 

A Loaded 
Question Answered 

I have an answer to Dave 
Bower's letter, "A Loaded 
Question." (See the July 1981 
"Ask BYTE," page 218.) The 
solution to the same problem 
appeared in the July 1978 is
sue of Radio Shack's Micro-

computer Newsletter. The ar
ticle, called "How to Merge 
Two Programs Using 
CLOAD Command," sug
gested this: 

1. Make sure that the pro
gram to be merged (the one 
on cassette) has line numbers 
that are larger than the line 
numbers of the program lo
cated in memory. 
2. Look at the contents of 
locations 16633 and 16634 
using PRINT PEEK (16633), 
PEEK (16634). Write down 
the numbers. 
3. If the contents of 16633 
are 2 or greater, execute the 
following statements: 

POKE 16548, PEEK 
(16633)-2: 
POKE 16549, PEEK (16634) 

Then go to step 5. 
4. If the contents of 16633 
are 0 or 1, execute the follow
ing statements: 

POKE 16548, PEEK (16633) 
+254: 

POKE 16549, PEEK 
(16634)-1 

5. CLOAD the program 
from cassette. Then execute 
the statements: 

POKE 16548, 233: 
POKE 16549, 66 

6. LIST, RUN, or CSA VE 
the merged program. 

Mr. Bower also asks if 
there is a system tape to do 
this. The answer is yes. It is 
called Remodel & Proload 
and is manufactured by Racet 
Computes, Suite M, 1330 
North Glassell, Orange, CA 
92667, (714) 997-4950. It 
costs $35, and you must 
specify whether you have a 
16 K-, 32 K-, or 48 K-byte 
machine. The Remodel & 
Proload can renumber any 



"THE BETTER BOARD"---------
ss-ao Single Board Computer 

Z-80-A 
64K RAM 
Fully Assembled and Tested 

Si ze: 16" x 13" 
Same as 2 8" floppy 
dri ves. Req ui re s 
+5V 1.5 Amp 
-5V 1 0 Amp 

+12V 1.5 Amp 

Th e SB-80 single computer board along with 1or 2 8inch disk drives. a 
power supply. an enc losure. an d a CRT give you a comp lete computer 
system that can be used for either business or personal use and will 
still allow for upgrade opti on s (up to 4 flop py drives. 5 to 40 me g hard 
disk. or 24 x 80 character v ideol. 

CONSTRUCTION COUNTER/TIMERS 
• Computer is fabricated on a single 

printed circuit board. 
• Sockets for all integrated circuits. 
• SO pin connector al lows access to 

system for future expansion. 
PROCESSOR 
• Z80A with 4 MHZ system clock 

with no wait states. 
MEMORY 

• 64K of 200ns dynamic RAM is 
standard. 4116 lc·s. 

• Pari ty pro tection is standard . A 
memory error places the system 
in a permanent wait state and 
lights on LED indicator. 

ROM 
• 256 bytes bootstrap ROM. 
2 SERIAL I/O 's 
• Z80A-SIO/O dual channel chip . 
• Two complete bidirectional serial 

port s with RS232 buffering . Fu lly 
programmable for Asynch. Bi
synch. and SDLC. 

• Programmable dual baud rate 
generator on board. Selectable 
baud rates up to 19.2kb. Prov i
sions for modem supplied clocks. 

• Interrupts or po lling under pro-
gram control. 

2 PARALLEL 11o·s 
• Z80A-PIO chip . 
• Two complete TTL eight-bit bidi

rectional ports with extra hand
sha ke line s. In terrupts or polling 
under program control. 

• Printer support through one paral 
lel port. 

CP/M' 2.2 & BIOS 

• Z80A-CTC chip 
• Four separate counter/timers 

under program control. 
Counters can count external 
events and can interrupt or be 
polled. 
Timers are programmed to inter
rupt or signal an external device 
after a desired time interval. 

FLOPPY DISK CONTROLLER 
• Uses Western Digital 1793 con

tro ller chip which supports soft
sectored formats under program 
control. 

• Standard IBM - CP/M single den
sity formats or double density for 
600K bytes per side. Density is 
selected by way of software con
trol runs CPI M 2.2' 

EXPANSION 
50 pin connector bus allows fo1 
future expansion capabilities. 
OPTIONAL 
Character video board 80 x 24 for 
use with black and white monitor 
using a stand-alone keyboard. 
5215.00 . 
OP TI ONAL 
Winchester Host Adaptor board for 
Shugart SA-1000 or Corvus Hard 
Disk. Includes cables. 
5315 .00. 
OPTIONAL 
Stand-alone keyboard and cable 
plugs into computer board for 80 x 
24 video opt ion . 
5190.00 

CP/ M' 22 & BIOS modi1 ied by S & M systems 
to run on si ngle board is ava ilab le lor $200.00 

HOW TO ORDER 
Phone orders using American Express. Visa. MasterCharge. Bank wire transfe r. 
Cashier's or Certified check. Money Order. or Personal check (al low 10 days to 
clear) . Please add 5% for shipping. handling and insurance minimum 5500.00 . 
Conn. residents add 7.5% sales tax . All equipment is subject to price changes and 
availability without notice. All equipment is new and comes complete wi th 
manufacturers warranty. Showroom prices may di1fer from mail-order adver
tisement. 

• CP /M is a lrademark of Dig rla l Research Corp 
" 110 4 piece domestic U.S prrce 

(203) 288-2524 • Telex: 956014 
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The 
Priee 

IsNiee. 
lutroduetory offer... S2'A25 

Basic system with: 600K bytes 'f • 
• 1.2 megabytes $2990. • 2.4 megabytes $3490. 

Single Board Technology 
A Z80A CPU combined with the CP/M ® op erating system opens 

new vista s to software availability for eight-bit micros. FORTRAN, 
COBOL. BASIC , APL, PL/1 and Pascal are available now to accom

modate today 's scientific , educational , sophisticated small 
business and per sonal system users. 

• 4 MHz Z80A CPU • 2-serial ports 
• CP/M 2 operating system • 2-parallel ports 
• 64K 200ns main memory • 4-counter/timers 
• 8-inch dual floppy drives • Hard disk options 
• 50-pin expansion connector avai lable 

. -~l~J·, . 
-"'··-.•p 

! --~ ._· -

mil ~ 

IC's 

CPU - DISK DRIVE CABINET 
Metal cabinet with proportionate ly balanced air 
flow-convection cool ing . AC powercord connector : 
lighted power switch : Fuse assembly: OL65 Dual 
drive power supply (Will also power single board 
CPU I. All hardware included to mount 2 8" disk 
drives. Inc ludes space area to mount any single 
board computer Fully assembled and tested. 
SB- . . . . .... . ..... Cabinet Kit $445.00 
SB- .. . .. ... .. .. .... ...... Bare Cabinet $135.00 
SS/ DD DISK DRIVE SYSTEM 
SB Assembled tested with 2 8" drives . 51185 00 
DD/DD DISK DRiVE SYSTEM 
SB Asembled tested with 2 a-· drives 51650.00 

8 FLOPPY DISK DRIVES 
Single Sided/Double Density Double Sided /Double 
Density 
Sl1ugart 800/80 1R ... 5395 .00 2/5770 00 
Siluga1t850 i 85 1R .. 5590 .00 2151 14000 

PRINTERS 
Okidata Microline 82A Bidirectional 
Frict ion/ Pin Feed 9 x 9 Pin Head 5595.00 
Okidata Microline 83A 120 cps: 
Bidirect iona 19 x 9 Pin Head 5795 .00 
82A Tractor 575.00 
C.ltoh Starwr iter !Parallel ) 
25 cps: Daisywheel 51550.00 
C.ltoh Starwriter (Parallel) 
45 cps : Daisywheel 51850.00 
C.ltoh Starwriter Tractor 5190 .00 

TERMINALS 
Televideo 910 5625 .00 

912C 5725 .00 
920C 5770 00 

ADDS Viewpoint 5620.00 

16K Static RAM 4116 200ns 52.30 ea. 161532 .00 
Z80A CPU 56 .00 
Z80A CTC 56.00 
Z80A PIO 56 .00 
Z80A SIO /O 519 .00 

••• Colonial Data Services Corp. liil 105 Sanford Street Hamden, Con n. 06514 



Ask BYTE----------------------------------------------~~ 
I can't go into all of the 

details and theory, but I will 
try to answer your question. 
The bandwidth needed is cal
culated by dividing the ac
tive-trace time by the number 
of horizontal dots. In other 
words , 4B microseconds 
divided by 640 dots is 74 

nanoseconds per dot , or 13.4 
MHz. 

portion or all of a BASIC 
program, move any portion 
of a BASIC program, delete 
lines or range of lines, merge 
all or any portion of a BASIC 
program from tape with 
renumbering on the way in, 
save combined and merged 
program or any portion of a 
program to tape, and verify 
the contents of the saved pro
gram bit-for-bit. Also, it 
allows you to selectively save 
and load a · library of data 
statements, which is a more 
effective method of retrieving 
and loading data than using 
data-tape facilities. 

patching to suit my system. 
Albert K. Lee 

A. C. Posada 

Richmond, VA 

Just like "Dear Abby," 
sometimes my readers pro
vide advice that's m ore up
to-date. A case in point is my 
answer to Dave Bowers. J've 
received 20 letters that cor
rected me on this point. 
Thank you . . .. Steve 

Small System Monitor 

I have been looking for a 
Z80 system monitor that can 
fit into 1 K bytes of space, 
i.e ., a 2708 EPROM (erasable 
programmable read-only 
memory). The functions I 
want are: 

•dump memory content to 
console 
•input data to memory 
through console keyboard 
•execute program at user
specified address 
•modify and display registers 
of the Z80 processor 
•single-step of absolute pro
gram 
•breakpoint of user program 
•fill memory with user
specified data 
•move memory contents 
from one place to another 

Can you provide me with 
any such program, including 
source listings? I can do some 

Source Code! 
The Q/C compiler includes the full source code for a major 
extension to Ron Cain's Small-C: 

• for, switch/case, do-while, goto 
• Assignment operators 
• Improved code generation 
• Command line arguments (argv and argc) 
• Conditional and comma operators 
• 1/0 redirection 
• 1/0 library written in C 
• Generates code for M80 (or ASM or MAC) 

Q/C does not include fl~at, double, long, un~igned or short; 
static externals; initializers; s1zeof; ~ypede~; casts, strul~ures and 
unions · multidimensional arrays; #1fdef, #1f, #undef, # ine. 

Fo~ only $95 (including shipping in the US ~nd C~nada) you 
get the full source code and a running co_mp1ler with samplf 
programs on disk, along with a well-wri tten user manua. 
(Requires 48K CP /M system.) 

we also sell CW/C, a C compiler which .ru_ns on _a 56K CP/M 
s stem. It supports structures, unions,: mult1d1~ens1~~al_ arrac, 
#lfdef and will selectively search source library files ~r 
functi~ns used by your program. The 1/0 library for CW/C is 
written almost entirely in assembler. cyv;c costs $75, and does 
not include source code for the compiler. 

CW/C and Q/C both grew out of Small-C, but were 
developed independently. Jim Colvin of Quality Computer 
Systems implemented Q/C. We are offering Q / C for the m_any 
Small-C fans that want the source code to an extended con:ip1ler. 
(We still distribute the original Small-C source code on disk for 
only $17). 

CA residents add 6% tax. Vi sa and Maste rCard welcome . 

The Code Works Box 550, Coleta, CA 93116 805-683-1585 
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Scarborough, Ontario, Canada 

My latest book, Build Your 
Own Z80 Computer, pub
lished by BYTE! McGraw
Hill, contains a rather com
plete 1 K- byte EPROM 
resident monitor that does 
much of what you 're looking 
for. It allows you to display 
and replace memory, display 
and replace registers, execute 
a program in a specified ad
dress, and it facilitates serial 
110 (input/output) . The 
complete source code is in
cluded with the book and can 
be easily modified to accom
modate some of the br-e.ak
point and single-step f unc
tions you would like. Con
tact BYTE Books, 70 Main 
St. , Peterborough, NH 
0345B, (BOU) 25B-5420; m 
New Hampshire (603) 924-

92Bl . 
Also, the MicroWorks, 

POB 4424B, Cincinnati , OH 
45244, has a small monitor, 
which J've been using for a 
number of years, that has all 
of these features . (I cannot 
recall whether it's 1 K, it may 
be more.) MicroWorks' pro
gram Stepper is everything 
you could want. It was 
designed to run on a Digital 
Group ZBO computer, but J'm 
sure it can be modified for 
your system. The source 
code, however, may not be 
available , . , Steve 

Color-Mon ltor 
Bandwidths 

Dear Steve, 
What color monitor and 

what combination moni
tor/receiver would you rec
ommend for 640 by 200 pixel 
graphics? What information 
should I look for when 
evaluating monitors? My 
local TV store is of no help at 
all on these questions. Also, 
can you recommend a re
ference to read on this sub
ject? 
Ronald I, Frank 

Framingham, MA 

These numbers are for a 
standard monitor. To get the 
value for the active-trace time 
for any other monitor, sub
tract from the reciprocal of 
the horizontal rate the per
centage of time taken by the 
retrace and blanking inter
vals. 

Jn modified television sets, 
the bandwidth is limited to 
about B MHz. For a good, in
expensive black-and-white 
monitor, the bandwidth 
usually ranges from 15 to 25 
MHz. For color monitors that 
accept composite video, the 
bandwidth is about 3 .5 MHz 
for the color information and 
6 MHz for the luminance 
(brightness) . 

The only color monitors 
that have more than 3 .5 MHz 
bandwidth are the kind that 
accept separate inputs for 
red, green, and blue (com
monly called RGB monitors). 

By the way, the monitor 
types J've listed above are 
also in order of increasing 
cost. 

If you 're looking for a 
good source for monitors, 
you might check the ads in 
BYTE. For information on 
video graphics, BYTE/ Mc
Graw-Hill (70 Main St., 
Peterborough, NH 0345B, 
(BOO) 25B-5420; in New 
Hampshire (603) 924-92Bl) 
has published a number of 
books on the subject. I would 
also recommend that you 
look up the NTSC (National 
Television Standards Com
mittee) Television Standards 
Reference at your library. 
. . . Steve 



We'd like your 
ppla(R) to meet 

The 
Executive Secret~™ 

The professional 
word processing system 
for the Apple™ computer 

I 

GENERAL 
Edi tint, printing, form letters, mail-merge, and electronic 
mail all in one package at one price? 

User's manual designed for the user? 

User-controlled configuration of printers, slots, drives, 
and 40/80 column editing? 

THE MANUAL 
Complete index included? 

Organized as a set of lessons? 

Easel-bound for ea.e.e of use? 

THE DOCUMENT PRINTER 
Integrates files from DB MASTER's Utility Pack ' '", The 
Data Factory "', Vis icalc"', Information Master '"', and most 
DIF ,.,. files. 

Accepts keyboard input at print ti.me? 

Supports all major printers, including Centronics 737 
and IBM ET- series? 

Has IF and related commands to allow conditional 
printing of information based on the contents of a 
database or on keyboard input? 

Prints page headers of arbitrary complexity? 

Prints page numbers wherever you want them? 

Automatically generates alphabetical index for words 
you specify? 

Supports file chaining and file nesting? 

Has multi-level outline indentint? 

Has left- and right-justified tab stops? 

Gives full control of all margins, dynamic text 
reformattint, centering, and justification? 

Supports Thunderclock '"' and the CCS clockcard for 
automatic datil14l? 

check this chart: 

INTEGRATED CARD FILE FEATURES 
Allows multiple card files per disk? 

Allows user to define size and content of 'cards' 
in each file? 

Generates new subset card files based on search or sort 
criteria for an existing file? 

Incorporates one/multiple line report printer 
for card files? 

Allows totals and subtotals during report printing? 

THE DOCUMENT EDITOR 
Keeps up with professional typil14l speeds? 

User-defined phrase abbreviations? 

40 or 80 character edit modes user-selectable? 

Supports Smarterm"', Superterm"\ Videoterm'" and 
Full View 80 1

"'. 

Uses real shift key? 

Supports file merge and unmerge? 

Global search and replace? 

Block operations : move, transfer, delete? 

Character /word/ line: insert/ replace/ delete? 

Allows embedded commands to control special 
printer functions? 

ELECTRONIC MAIL SYSTEM 
Menu driven? 

Multiple document queuil14l? 

Fully automatic with Hayes modem? 

Published by: (SOF/SYS, INC) 4306 Upton Avenue South 
:Minneapolis, :Minnesota 55410 
Phone (612) 929-7104 

Distributed 
by: 
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:Madison, WI 53704 
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Eastern Software 
1 7 Commerce Street 

Baltimore, :MD 21012 
( 301) 539-5022 

Software Express 
2615 :Miller Avenue 

:Mountain View, CA 94041 
(415) 949-1118 



Ask BYTE----------------------------------------------------------
Sweet Talk 

Dear Steve, 
I read your September 1981 

"Circuit Cellar" about the 
Votrax SC-01 speech synthe
sizer with great interest. (See 
"Build an Unlimited-Vocabu
lary Speech Synthesizer," 
page 38.) When it came to the 
parts list for the Sweet 
Talker, I noticed that the 
Micromint was offering an 
Apple II-compatible board as 
well. Your article said 
nothing about such a board. 
Is it different? Would you 
provide a schematic? 
Harvey Kaye 

Fort Wayne, IN 

The article was written and 
submitted when I decided to 
design an Apple II version of 
the Sweet Talker. Initially I 

had designed a parallel ver
sion as a demonstration 
board for the SC-01. In the 
interim, however, I had a 
chance to review the response 
to the Digi- Talker-based 
Micromouth synthesizer pre
sented zn the June 1981 
BYTE. (See "Build a Low
Cost Speech-Synthesizer In
terface," page 46.) It was 
overwhelmingly Apple II 
owners! 

In an eff art not to ignore a 
substantial portion of the au
dience, I quickly designed an 
Apple II Sweet Talker and 
slipped it into the parts list. 

The Apple II Sweet Talker 
plugs into any Apple II slot 
and interacts with the com
puter as a single 110 (in
put/output) port. Functional
ly, the operation of the SC-01 
is exactly the same as the 
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parallel version. Only the 
timing is different. 

As figure 1 illustrates, the 
Apple II Sweet Talker con
tains an 8-bit parallel latch. A 
POKE to the board address 
will latch the phoneme data 
into integrated circuits 2 and 
3. To accommodate the re
quired data set-up time of the 
SC-01, IC6 delays the strobe 
10 microseconds. The strobe 
delay is transparent to the 
computer and words are 
spoken simply by POKing 
the phoneme code to the 
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board. Doing a PEEK at the 
board address examines the 
SC-01 busy line. 

Finally, unlike the parallel 
version, the Apple II Sweet 
Talker is provided with a cas
sette of demonstration soft
ware written in Applesoft 
BASIC. A disk-based dic
tionary program is also 
available. 

I apologize for the confu
sion. Sometimes writing and 
design leadtimes don't over
lap enough . ... Steve 
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Low-Cost Monitor 

Dear Steve, 
Do you know where I can 

get a board that contains a 
microprocessor, a UART 
(universal asynchronous 
receiver/ transmitter), and a 
television interface so that the 
board could be programmed 
to let a cheap ($80) television 
set be used as a data-line 
monitor (RS-232C asyn
chronous data)? I would like 
to be able to display data in 
both directions at all baud 
rates, with and without pari
ty, and at different word 
lengths. I would also like to 
be able to recognize control 
codes and display them in 
some special format. 

Single-board computer 
systems are now available 
that could be programmed to 
do this, but I would like to 
keep the cost below $300. 
Edward L. Pavia 

Webster, NY 

Your best approach would 
be to use the Z8 BASIC com
puter-controller board pre
sented in my July and August 
1981 "Circuit Cellar" articles 
(see pages 38 and 50, respec
tively) and a low-priced ter- . 
minal such as the ASCII Key
board/Computer Terminal 
Kit offered by Netronics 
Research and Development, 
Ltd., 333 Litchfield Rd., New 
Milford, CT 06776, (800) 
243-7428; m Connecticut 
(203) 354-9375. Netronics' 
16-line by 64-character ter
minal ($149. 95) plus the Z8 
board ($195) is slightly more 
expensive than you re
quested, but it appears to me 
that it will meet your re
quirements. You would sim
ply program your application 
in a 2716 EPROM (erasable 
programmable read-only 
memory) and set it to run on 
the BASIC computer-con
troller board. The only prob
lem that I can see is at ex
tremely high data rates you 
may be forced to use ma-

chine-language coding rather 
than BASIC. 

I hope this helps . . .. Steve 

More to Draw on 

Dear Steve, 
I own a Radio Shack 

TRS-80 Model I and am just 
beginning to realize its 
graphics potential. 

I am now getting into 
three-dimensional animated 
work. Someday I may mar
ket a game using the tech
niques I've learned. 

Although the TRS-80 has 
good graphics potential, I've 
decided it's not good enough. 
I don't think any computer 
currently on the personal
computer market today can 
satisfy my ever-growing im
agination. 

I have decided to try to 
build a vector-graphics dis
play to be TRS-80-controlled 
and I am looking for informa
tion or ideas on low-cost, do
it-yourself systems. Can you 
help? 
Arthur A. Gleckler 

Baltimore, MD 

It so happens that the first 
article I ever wrote for BYTE, 
way back in 1976, was on 
making a vector-graphics di.s
play. The title of the article 
was "Make Your Next Peri
pheral a Real Eye-Opener." 
(See the November 1976 
BYTE, page 78. Reprints of 
BYTE articles are available 
from University Microfilm, 
300 North Zeeb Rd., Ann Ar
bor, MI 48106.) It was re
printed in the See/bi-BYTE 
primer edited by Nat Wads
worth and Carl Helmers 
(now out of print) . The 
vector-graphics display used 
two 8-bit DI A (digital-to
analog) converters to create a 
256 by 256 resolution dis
play. I used a converted 
Sanders Associates 720 video 
terminal that operated on a 
vector (rather than raster
scan) principle. It was very 
easy to convert. If you do not 

have such a display available, 
a standard 5-inch oscillo
scope will also work. The cir
cuit is relatively simple and 
will probably cost you less 
than $30 in components. 

Over the years, many ex
perimenters have written to 
me about these articles. At 
this point, I no longer have 
any information on the 
Sanders unit, nor do I even 
have the prototype that I 
made. Both have been given 
away to people who have 
written to me. 

After looking over the arti
cle again, the only item that I 
noticed missing in the reprint 
was the fact that the power
s up p I y pins for the 
MC1408L8 DI A converter 
were not provided, Pin 13 
should be connected to + 5 V 
and pin 3 should be con
nected to -15 V. 

Not too many people think 
about vector-graphics di.s-

plays anymore because raster 
scan has become so inexpen
sive, but I found that I had a 
lot of fun using it and would 
still have it if I didn't have so 
much time tied up making 
other projects . . . . Steve• 

In "Ask BYTE," Steve Ciar
cia answers questions on 
any area of microcomput

. ing. The most representative 
questions received each 
month will be answered 
and published. Do you have 
a nagging problem7 Send 
your inquiry to: 

Ask BYTE 
do Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to 
The Source, send your ques
tions by electronic mail or 
chat with Steve (TCE317J 
directly. Due to the high 
volume of inquiries, per
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE" in the address. 

GEORGIA 

~EXECUTIVE 
~MICRO 

SYSTEMS INC. 

SOUTHEASTERN DISTRIBUTORS FOR: 

Ithaca Inter Systems: 
PDP-80 I CACHE BIOS I CPM System 80 
DPS-8000-16 Bit Multi-user 
Unix-Type OS Coherent 

ADES: 
10-154 MByte HD-w/wo tape back-up 
Controllers/Interfaces for Most Systems 

2885 Kellogg Creek Rd., Acworth, GA 30101 
(404) 974-4430 

DEALER AND OEM INQUIRIES INVITED 

Circle 159 on Inquiry card. January 1982 © BITE Publications Inc 409 



Structured Programming 

, "Why study structured program
ming?" Structured programming pays 
off in increased software reliability, 
as well as greater ease in debugging 
and maintenance. 

This article will introduce the basic 
concepts and techniques of structured 
programming. I'll concentrate on the 
implementation of modular programs 
through the use of procedures, as well 
as discuss control structures and their 
relationship to program flow. I've 
also included a Morse-code-generator 
program so that you can put the 
elements of this discussion to prac
tical use. 

Cromemco 32 K Structured BASIC 
is the language I have chosen for this 
discussion. Its interactive nature is 
well suited to develop structured pro
gramming skills. Since BASIC is a 
"friendly," widely used language, it is 
possible to concentrate on the details 
of structured programming rather 
than the details of the language. 

Modules and Procedures 
The essence of structured program

ming is simplicity. Since a structured 
program is broken down into small 
logical modules, called procedures, 
each of the modules can be inde
pendently tested, and the program is 
easier to debug than the large, tangled 

Acknowledgments 
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Cromemco, Inc. 
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Mountain View, CA 94043 

mess of a conventional program. 
When the entire program is finally 
run, the only untested part is the in
teraction between the modules, and 
the program is much more likely to 
execute correctly than an equivalent 
program that is not built from 
modules. 

Cromemco 32 K Structured BASIC 
gives you the option of dividing the 
user memory in the computer into as 
many as eight partitions. Each parti
tion can contain either a single pro
cedure or a group of related pro
cedures and has its own set of 
variables, statement labels, and line 
numbers. When a procedure in a 
given partition is called from another 
partition, values and variables may 
be passed to it as calling parameters 
and returned as return parameters. 

The example in listing 1 is the 
skeleton of a routine designed to read 
input from the console terminal. It 
illustrates the concept of simplifying a 
program through the use of pro
cedures. In order to further simplify 
things, I've omitted some important 
details such as the statements within 
the procedures, error checking, and 
parameter passing. 

Here we assume that each pro
cedure has access to a common 
variable (called Buffer$) which acts as 
a storage buffer for the input string 
being read. When the topmost pro
cedure (.Read' console 'no'blanks' -
no'null) is called, a sequence of calls 
to other procedures is executed, dur-

ing which the variable Buffer$ is filled 
with a line of characters from the in
put terminal. As you can see from the 
name of this procedure, there will be 
no leading or trailing blanks placed in 
Buffer$, and a null string will be sup
pressed. (If the user types only a car
riage return in response to an input 
prompt on the terminal, the input 
prompt will be repeated.) 

When reducing any task to its 
smallest logical pieces, you should 
write the primitive procedures first. 
(Primitive procedures are those which 
do not call any other procedures.) 
These can then be tested and de
bugged independently of the other 
primitive procedures . In listing 1, the 
primitive procedures are: 

•.Read' console 
• . Strip'leading'blanks 
• . Stri p'trailing'blanks 
• .No'null 

After you have broken the task 
into its most basic pieces and have 
written primitive procedures to per
form each, it's a relatively simple 
matter to write other, higher layers of 
procedures (which simply call the 
primitive procedures) . 

In the example, the next higher pro
cedure is called .No'blanks, which 
calls .Strip'leading'blanks and .Strip
' trailing'blanks . Higher than 
.No'blanks is the procedure 
.Read'console'no'blanks, which calls 
both .No'blanks and the primitive 



Listing 1: The skeleton of a structured BASIC routine that reads input from the console 
terminal. For simplicity, most details have been omitted. 

Procedure ,Read'console'no'blanks'no'null 
Call .Read'console'no'blanks 
Call .No' null 
Endproc 

Procedure .Read'console'no'blanks 
Call .Read'console 
Cal 1 ,No' blanks 
Endproc 

Procedure .No'blanks 
Call .Strip'leading'blanks 
Call .Strip'trailing'blanks 
Endproc 

Procedure .Read'console 
Rem This procedure accepts a 
Rem string Buf ferS from the 
Rem console. 
Endproc 

Procedure .Strip'leading'blanks 
Rem This procedure shifts the 
Rem characters in Buffer$ to 
Rem the left so that the first 
Rem non-blank character is in 
Rem the first position of the 
Rem string. 
Endpr oc 

Procedure .Strip'trailing'blanks 
Rem This procedure changes 
Rem all trailing blanks in 
Rem Buffer$ to null characters. 
Endproc 

Procedure .No'null 
Rem This procedure will reject 
Rem Buffer$ if it contains 
Rem nothing but null characters. 
Rem Note: the user will have to 
Rem be re-prompted. 
Endproc 

procedure .Read'console. The top
most procedure in listing 1 is 
. Read'console'no'blanks'no'n ull, 
which we find appropriately placed at 
the top of the listing. (Writing the 
lowest-level procedures first and then 
proceeding upward is referred to as 
"bottom-up coding.") 

Because this console-reading 
routine has been written in modular 
form, it can be entered at several 
points. For instance, if you want null 
input accepted from the user and 
returned in Buffer$, you can call the 
second procedure (.Read'console'no
'blanks). In a similar manner, you can 
call the primitive procedure .Read
'console if the program needs all the 
input from the console terminal. 

By combining the four primitive 
procedures in various ways, you can 
create a series of more complex and 
useful routines. The list of primitive 
procedures can be expanded to in
clude error checking and other opera
tions. When all the necessary 
primitive procedures are completed, 

the skeleton routine can be fleshed 
out into a working program . 

Control Structures and Linear 
Flow 

In structured programming, con
trol should flow in a linear or sequen
tial manner. A control structure is a 
means by which the order of execu
tion is changed from the sequential 
line-number order. In BASIC, the 
simplest control structure is the 
GOTO statement. (In nonstructured 
programming, the flow tends to jump 
around through the use of multiple 
GOTO statements.) 

Although the GOTO statement is 
available in Cromemco 32 K Struc
tured BASIC, its use in structured 
programming is strongly discour
aged. Overuse of GOTO statements 
tends to make programs more dif
ficult to debug and maintain. Struc
tured languages use conditional loops 
and branches that allow the program 
to flow in as linear a fashion as pos
sible. 

Circle 143 on inquiry card. 

CHOOSE ... 
Choose an Apple Desk 

A compact Bi-Level desk ideal for the Apple com· 
puter system. This 42" x 29Y2" desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail· 
able on the 52" x 29Y2" version of the Apple desk. 

Choose a Micro Desk 

The Universal Micro desk accommodates the S-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 

Choose a Mini Rack 

Mini racks and mini micro racks have standard vent· 
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48", 60", or 72" desk 
model in a variety of colors and wood tones. A 
custom rack is available for the Cromemco. 

Choose a Printer Stand 

The Universal printer stand fits the: 

Centronics 700's 
Dec LA 34 
NEC Spinwriter 
Lear Siegler JOO's 

Diablo 1600's & 2300's 
T.I. 810 & 820 
Okidata Slimline 
Anadex 9500's 

Delivery in days on over 200 styles and colors in 
stock. Dealer inquiries invited. 

ELECTRONIC S'::ISTEMS 
FURNITURE 

CCMPAN'::::t 

17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (213)538-9601 

January 1982 © BYTE Publications Inc 411 



Circle 413 on inquiry card. 

CP/M DAT A ENTRY 
"RADAR" 

RADAR is a high speed data entry system 
that will run on any CP/M system pro
viding a "37 41" style key-to-disk en
vironment. RADAR is ideal for replacing 
KEYPUNCH machines and older, slower 
key-to-disk systems like the 37 41 's and 
42's. 

Features: 

Verify Mode 

Check Digit Processor 

Auto Dup/Manual Dup 

1 6 Accumulators 

Parameter Driven (No 
Programming) 

"Virtual" File Access 

Add or Delete Records 

Record Retrieval By Number 
Or Content 

Full Editing Capability 

Operator Prompts 

Extremely Fast (Written In 
Assembly Language) 

In addition to "heavy-duty" data entry, 
RADAR is also the ideal " front-end" for 
many applications programs, providing 
aquisition and retrieval of keyed data with 
a degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming time by more than 30%, 
simply because there is no longer any 
need to write the "input" portion of a pro
gram, just let RADAR handle it! 

Write or call for free brochure. The 
RADAR manual is also available 
separately for $25 .00. 

P.O. Box 3373A 
Birmingham, AL 35255 
Phone: 205-933-1659 
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IF CONDITION THEN 00 
STATEMENTS I 

£LS£ 
STATEMENTS 2 

£NOOO 

STATEMENTS -----1 STATEMEN TS 
I 2 

Figure 1: Flowchart symbols used to 
represent the IF ... THEN ... ELSE ... END-
00 programming construct that is impor
tant to structured programming. 

Cromemco 32 K Structured BASIC 
provides a number of control struc
tures, including conditional loops and 
branches, which allow you to write 
clear, concise, and readable programs 
that flow in a linear fashion. 

The IF ... THEN . .. ELSE ... ENDDO 
structure, shown in flowchart form in 
figure 1, provides a conditional 
branch followed by two independent 
sections of code. Execution of the 
program can follow either (but not 
both) of the paths. IF a condition is 
true (such as a variable having a cer
tain value), THEN certain statements 
are executed. If the condition is not 
true, the statements after the ELSE are 
performed. Each path can contain as 
many BASIC statements as needed. 

The WHILE . . . ENDWHILE and 
REPEAT ... UNTIL structures (shown 
in figure 2) are conditional loops. 

12al 

WHILE CONDITION 
STATEMENTS 

£NOWHIL£ 

FALSE 

UNTIL or WHILE a condition is true, 
they cause a set of BASIC instructions 
to be executed over and over again. 
But there is one important difference 
between the two: WHILE tests the 
condition before executing the in
structions; REPEAT tests the condi
tion after executing the instructions. 
The REPEAT structure will always 
execute at least once. The WHILE 
structure, depending upon the tested 
condition, may not execute at all. 

An Example 
The Morse-code generator (shown 

in listing 2) demonstrates some of the 
structured-programming concepts 
I've been discussing. While the pro
gram doesn't incorporate some Struc
tured BASIC features, such as the 
procedure library, memory parti
tions, common storage area, and 
parameter passing, it is designed to 
show a linear and well-documented 
structured program. (Note that when 
you call a procedure, use of the 
keyword CALL is optional. You can 
call a procedure simply by referenc
ing its name, which always begins 
with a period in Structured BASIC.) 

The procedure that generates the 
actual Morse-code dits and dahs is 
called .Tone (see listing 2). To pro
duce audible tones you'll need the 
Cromemco D+7A 1/0 (input/out
put) interface board as well as a pair 
of Cromemco joystick consoles, 
which produce the audio output. If 
you don't have the consoles, the 
Morse code will be displayed as a 

(2bl 

FALSE 

REPEAT 
STATEMENTS 

UNTIL CONDITION 

STATEMEN T S 

Figure 2: Flowchart symbols used to represent the WHILE...ENDWHILE (figure 2a) 
and REPEAT. .. UNTIL (figure 2b) programming constructs. 



Listing 2: A Morse-code generator program written in Cromemco 32 K Structured 
BASIC that illustrates some of the concepts of structured programming. Text for 
translation to Morse code is read from a disk file. Here the BASIC keywords use only an 
initial capital letter, instead of the usual all-capital style. Long variable names are used, 
and names of procedures begin with periods. Arguments enclosed in backslashes refer 
to disk-file operations. 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
11 40 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
144 0 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1720 
1730 
1740 
1750 
17 60 
1770 

Rem PROGRAM MORSE 
Rem date 9. 7 9 
Rem 
Rem Program to convert a text file 
Rem to its Morse code equivalent. 
Rem 

.Initialize 

.Set'up 

.Read'and'process 

. Finish 

Cal 1 
Call 
Call 
Call 
Stop 
Rem- -
Rem- -

Procedure .Initialize 
Integer Dash'to'dot'ratio,Ies,Ils,Iws,Ma x 'line'length 
Rem 
Rem The four following parameters control the characteristics 
Rem of the code generated and the console display. They may 
Rem be changed by the user. 
Rem 
Max'line'length=75 : Rem Maximum line length on console. 
Ies=l : Rem Inter-element spacing ratio. 
Ils=5 : Rem Inter-letter spacing ratio. 
Iws=7 : Rem Inter-word spacing ratio. 
Dash'to'dot'ratio=3 : Rem This is the standard. 
Rem 
Rem 
Dim Filename$ (13) ,Character$ (0) ,Null$ (0) 
Dim Valid'characters$(64) 
Integer True,False,Error'number,End'of'file'flag 
Integer Wpm,Delay,Index,End'of'file'error'number 
Integer Num,Low'case,Up'case,P'duration,T'duration 
Integer Line'length,Max'line'length 
Valid'charactersS="aAbBcCdDeEfFgGhHi!jJkKlLmMnNoOpPqQrRsStTuUvV" 
Valid'characters$(44)="wWxXyYzZ0123456789 .?" 
True=l : False=0 
End'of'file'error'number=l38 
Null$="" 
Line' 1 ength=0 
Rem Correct inter-word spacing ratio to follow 
Rem inter-letter space. 
Iws=Iws-Ils 
Rem Correct inter-letter spacing ratio to follow 
Rem inter-element space. 
Ils=Ils-Ies 
Rem Correct maximum line length to allow another character 
Rem to be displayed. 
Max'line'length=Max'line'length-10 
Endproc 
Rem- - - - - - * 
Rem- - - - - - - - * 

Procedure .set'up 
Print : Print 
Rem Prompt user for speed and file name. 
Input"Morse code speed (WPM)=",Wpm 
If Wpm<l Then 1540 
If Wpm>l00 Then @"Cannot be greater than 100" Goto 1540 
De 1ay=250/Wpm 
Input"Filename (XXXXX.XXX)=",FilenameS 
Open\l\FilenameS 
Endproc 
Rem- - - - - - - - - - - - - - - - - - -
Rem- - - - - - - - - - -

Procedure .Read'and'process 
On Error Gosub Error'trap 
On Esc Gosub Escape 
End'of'file'flag=False 
Get\l \Cha·racterS 

While End'of'file'flag=False 
.Filter 
.Decode'and'output 
Get\l\CharacterS 
Endwhile 

On Error Stop 
Endproc 

*Error'trap : Error'number=Sys(3) 
End'of'file'flag=True 

-· ---* 
- * 

Listing 2 continued on page 414 

series of dots and dashes on the video 
screen. 

The program is made up of four 
major procedures: 

• . Initialize 
• .Set'up 
• .Read' and' process 
•.Finish 

By simply reading the series of CALL 
statements at the beginning of the 
program, you can easily discern the 
basic flow of control. 

The first procedure (.Initialize) in
itializes the value, type, and dimen
sion of all of the program variables. 
Note that even though the variable
type-declaration statements are not 
required, using them results in faster 
execution and more memory-efficient 
code. 

Four parameters that you can 
change are identified at the beginning 
of the initialization procedure. 
Although the spacing ratios assume 
th(lt the length of a dot is equal to one 
unit, the actual dot length generated 
is dependent on the speed in words 
per minute that you select when the 
program is run. 

The default values I've selected are 
a silent pause equal to one dot after 
each element (dot or dash), a five-dot 
pause after each complete letter, and 
a seven-dot pause after each word. 

After variable initialization, the 
procedure .Set'up sets the parameters 
for program execution by prompting 
you for the information and then set
ting up a data file on a peripheral 
device. 

Next, the file must be read and the 
information processed, by using the 
procedure .Read'and'process. The 
first matters of business for 
.Read'and'process are the setting up 
of error and escape traps. As program 
execution comes to an end or is inter
rupted, the input data file must be 
closed before control is returned to 
the user. If it isn't, a file might be left 
open after an aborted run, resulting 
in incorrect execution the next time 
the program is used. The error trap is 
also used to set the logical value of 
the end-of-file flag to true when the 
end of the file is reached. 
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Listing 2 continued: 

1780 If Error'numbernEnd'of'file'error'number Then 
1790 Rem Pr i nt error message, reset error trap, 
1800 Rem and abort program execution. 
1810 Print 
1820 Print"System Error ";Error'number 
1830 On Error Stop 
1840 .Finish 
1850 Stop 
1860 Enddo 
1870 Return 
1880 *Escape 
1890 On Error Stop 
1900 .Finish 
1910 Stop 
1920 Return 
1930 Rem- - - - - - - - - - - -
1940 Rem- - - - - - - -
1950 Procedure .Finish 
1960 • Break 
1970 Close\l\ 
1980 Print : Print 
1990 En dproc 
2000 Rem- - - - - - -
2Ul0 Rem- - - - - - -
2020 Procedure .Filter 
2030 Rem 
2040 Rem 

Rem 
Rem 
Rem 
Rem 
Rem 
Rem 

The following instructions locate the character 
in a string of valid characters. If it is not 
found a -1 is returned indicating that it is an 
invalid character. If the character is valid 
it i s displayed else the character buffer is set 
equal to the value of a null character. 

Then 

Do 

Do If Pos(Valid'characters$ , Character$,0)=-l 
Rem If it is a carriage return, display a 
If Character$=Chr$(13) Then Call .Space 
CharacterS=NullS 

space. 

Else 
Print Character$; 
Line'length=Line'length+l 
Enddo 

Endproc 
Rem- - - - - . -
Rem- - - - -

Procedure .Dot 
.Tone (1) 
Print". 11

; 

Line'length=Line ' length+l 
.Pause (Ies) 
Endproc 
Rem- - - - -
Rem- - - - -

Procedure .Dash 
.Tone (Dash'to'dot'ratio) 
Print"- 11

; 

Li ne'length=Line'length+l 
. Pause ( Ies) 
Endproc 
Rem- - - - - -
Rem- .- - - - - -

Procedure .Space 
Rem Call Pause with 
Rem Display a space 
.Pause (Iws) 
Print 11 

"; 

inter-word pause value (Iws). 
on the con so 1 e. 

Line'length=Line'length+l 
Endproc 
Rem- - - - - - - - - - - -
Rem- - - - - - - - - - - -

Procedure . Pause (P'duration) 
Rem Pause for P'duration times dot va lu e . 

For Index=l To De l ay*P ' duration 
Next Inde x 

Endproc 
Rem- - - - - - - - - - - - - - -
Rem- - - - - - - - - - - - - - -

Procedure .Tone (T'duration) 
Rem Generate tone for T'duration times dot value. 

- - - - - * 
* 

* 
* 

* 
* 

* 
* 

- * 
-----* 

* 
- - - - - * 

- * 
* 

2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 

Rem Joystick speakers must be connected to output ports 25 and 27. 
Re m Noesc, Esc sequence allows for faster execu·tion so that 
Rem a higher frequency tone is generated. 
Noesc 

Esc 

For Index=l To Delay*T'duration 
Out 27,0 : Out 27,128 
Out 25,0 : Out 25 ,1 28 
Next Index 

Endproc 
Rem- -
Re m- - -
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- - - - - - - - - - - - * 
- - - - - - - - - - - - - - * 

Listing 2 continued on page 415 

The WHILE loop is the heart of the 
program. It is preceded by a file ac
cess to determine whether or not the 
file is empty. If the file is not empty, 
the character buffer (Character$) is 
initialized. 

If the end-of-file flag is true, the 
WHILE loop will not execute and 
the procedure terminates. If the end
of-file flag is false, the characters con
tinue to be processed. When the end 
of the file is encountered during a file 
access, the run-time error is trapped 
by the ON ERROR instruction and 
control is transferred to the sub
routine at the location denoted by the 
logical identifier Error'trap. 

If the Error'trap subroutine is called 
and the error number and end-of-file 
error number are found equal, the 
end-of-file flag is set to true and the 
RETURN instruction causes program 
control to be passed to the instruction 
following the one that generated the 
error. In this case, the GET instruc
tion would generate the error, and 
control would return to the END
WHILE instruction. ENDWHILE 
causes control to be returned to the 
WHILE statement. Because the end
of-file flag has been set to true, the 
condition for the execution of the 
WHILE loop is not satisfied and con
trol is passed to the instruction 
following the ENDWHILE instruc
tion. 

If the error number is not equal to 
the end-of-file error number, execu
tion of the program is aborted. The 
procedure .Read'and'process calls 
two other procedures, .Filter and 
.Decode'and'outpuL Invalid 
characters are eliminated by .Filter. 
The string function POS is used to 
determine whether or not the 
character in the character buffer, 
Character$, is valid. This is done by 
finding the position of the character 
within the string Valid'characters$, 
which contains all of the valid 
characters. If the character cannot be 
found in the string, the POS function 
returns a -1. This occurs if 
Character$ contains an invalid 
character. 

Although the carriage return is an 
invalid character, it is trapped in this 
routine and causes a pause to be out
put. This is done because it is com-



mon to terminate words in a file of 
ASCII (American Standard Code for 
Information Interchange) characters 
with a carriage return (new line) and 
no space. 

Valid characters are displayed on 
the console terminal. If an invalid 
character is detected in the file, 
Character$ is assigned a null value. 
Valid characters are decoded and out
put by the procedure .Decode'and' 
output, which contains thirty-eight 
subroutines, each named for the 
character it generates. For example, 
consider the letter "cl." Its value is not 
within the range of the numeric 
characters. Therefore, no numeric
character subroutine is called. During 
the check for a lowercase letter, the 
variable Low'case is assigned a value 
of 4. The ON ... GOSUB instruction 
transfers control to the fourth 
subroutine in the list, D. 

Subroutine D calls the procedures 
.Dash, .Dot, .Dot, and .Pause, and 
then control is returned to the calling 
routine. Both .Dot and .Dash display 
characters on the console terminal 
and call the procedure .Tone to 
generate the appropriate Morse-code 
sequence. The duration of the pause 
generated by .Pause is specified by its 
argument. In this case, the length of 
the pause is determined by the value 
of the variable Ils (inter-letter spac
ing) multiplied by the length of a dot. 

If the displayed output line 
becomes too long, the .Output
'and'decode procedure generates · a 
new line on the console. If the pro
gram reaches a normal or abnormal 
termination, the statement ON ER
ROR STOP restores the standard 
system error-handling routines. 
Then, the next procedure (.Finish) 
sends a Morse-code "break" character 
(S and K sent as one character), 
which indicates the end of the 
transmission. At the same time, the 
input file is closed. 

A Few Final Thoughts 
The following are important points 

to remember when writing structured 
programs: 

1. Break the program up into logical 
tasks. Break each task into subtasks. 
Continue to simplify until each 

Listing 2 continued: 
2680 Procedure .Break 
2690 Print : Print"Break"; 
2700 .Pause (Ies+Ils+Iws) 
2710 .Dash .Dot .Dot .Dot . Dash : . Dot : .Dash 
2720 Endproc 
2730 Rem- - - - - * 
2740 Rem- - - - * 
2750 Procedure .De code'and'output 
2760 Rem 
2770 Rem Check for number. 
2780 Num=Asc(Character$)-Asc("0")+1 
2790 On Num Gosub Zero,One,Two,Three,Four,Five,Six,Seven,Eight,Nine 
2800 Rem 
2810 Rem Check for lower case letter. 
2820 Low'case=Asc(Character$)-Asc("a")+l . 
2830 On Low' case Gosub A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P,Q,R,S,T,U,V,W,X,Y,Z 
2840 Rem 
2850 Rem Check for upper case letter. 
2860 Up'case=Asc(Character$)-Asc("A")+l 
2870 On Up'case Gosub A,B,C,D,E,F,G,H,I,J,K,L,M,N,O,P,Q,R,S,T,U,V,W,X,Y,Z 
2880 Rem 
2890 Rem Check for punctuation. 
2900 If Character$=" " Then .Space 
2910 If Character$="?" Then Gosub Questionmark 
2920 If Character$="." Then Gosub Period 
2930 Rem 
2940 Rem Check line length and issue a new line 

If Line'length>=Max'line'length Then 
Print 

if required. 
2950 
2960 
2970 
2980 
2990 
10000 
10001 
10002 
10003 
10004 
10005 
10006 
10007 
10008 
10009 
10010 
10011 
10012 
10013 
10014 
10015 
10016 
10017 
10018 
10019 
10020 
10021 
10022 
10023 
10024 
10025 
10026 
10027 
10028 
10029 
10030 
10031 
10032 
10033 
10034 
111035 
10036 
1003 7 
10038 
10039 

Line' length=0 
End do 

Do 

Endproc 
*Zero . Dash 
*One .Dot 
*Two .Dot 
*Three .Dot 
*Four .Dot 
*Five .Dot 
*Six .Dash 
*Seven .Dash 
*Eight .Dash 
*Nine .Dash 
*A . Dot 
*B .Dash 
*C .Dash 
*D .Dash 
*E .Dot 
*F .Dot 
*G .Dash 
*H .Dot 
*I .Dot 
*J .Dot 
*K . Dash 
*L .Dot 
*M . Dash 
*N .Dash 
*O .Dash 
*P .Dot 
*Q .Dash 
*R .Dot 
*S .Dot 
*T .Dash 
*U .Dot 
*V .Dot 
*W .Dot 
*X .Dash 
*Y . Dash 
*Z .Dash 

.Dash 

.Dash 

.Dot 

.Dot 

.Dot 

.Dash 

.Dash 

.Dash 

. Dot 

.Dot 

.Dash 

. Dash 

.Dash 

.Dash 

.Dot 
.Dot .Dot .Dot 
.Dot .Dot .Dot 
.Dash .Dot .Dot 
.Dash .Dash .Dot 
.Dash .Dash .Dash 

.Dash 

.Dash 

.Dash 

.Dash 

.Dash 

. Dot 

. Dot 

. Dot 

.Dot 

.Dot 
.Dash .Pause (Ils) Return 

.Pause (Ils) 

. Pause (Ils) 

. Pause (Ils) 

.Pause (Ils) 

.Pause (I ls) 

. Pause (Ils) 

.Pause (I 1 s) 

. Pause (I 1 s) 

.Pause ( Ils) 

.Pause (Ils) 

.Dot .Dot .Dot .Pause (Ils) Return 

.Dot .Dash .Dot .Pause (Ils) Return 

.Dot .Dot .Pause (Ils) : Return 

.Pause (Ils) Return 

.Dot . Dash .Dot : .Pause (Ils) Return 

.Dash .Dot . Pause (Ils) : Return 

.Dot .Dot .Dot : .Pause (Ils) Return 

.Dot . Pause (Ils) : Return 

. Dash . Dash : . Dash : . Pause ( I 1 s ) Return 

.Dot .Dash : . Pause (Ils) : Return 

.Dash .Dot : .Dot : .Pause (Ils) Return 

.Dash . Pause (I ls) : Return 

.Dot .Pause (Ils) : Return 

.Dash .Dash .Pause (Ils) Return 

.Dash .Dash .Dot : .Pause (Ils) Return 

.Dash .Dot .Dash : . Pause (Ils) Return 

.Dash .Dot .Pause (Ils) Return 

.Dot .Dot .Pa use (Ils) Return 

.Pause (Ils) Return 

.Dot .Dash . Pause (I ls) Return 

.Dot .Dot .Dash : .Pause (Ils) Return 

.Dash .Dash . Pause (Ils) : Return 

.Dot .Dot .Dash .Pause (Ils) Retu rn 

.Dot .Dash .Dash .Pause (Ils) Return 

.Dash .Dot .Dot .Pause (Ils) Return 
*Period: .Dash .Dot .Dot .Dot .Dash .Pause (Ils) 
*Questionmark .Dot .Dot .Dash .Dash : .Dot : .Dot 

.Pause (Ils) Return 
End 

Return 
Return 
Return 
Return 
Return 
Return 
Return 
Re turn 
Return 
Re turn 

Re turn 

primitive procedure performs a single 
clear and simple task. 
2. Use meaningful names for pro
cedures, variables, and line labels, 
when possible. 

4. Use remarks in the source code. 
They will help clarify the purpose of a 
program section. 

3. Use the preferred control struc
tures, i.e., IF ... THEN ... ELSE, 
WHILE ... ENDWHILE, and REPEAT 
. .. UNTIL. A void using the GOTO in
struction. 

Try to keep these suggestions in 
mind when you design and code pro
grams. They are not hard-and-fast 
rules, but they will allow you to 
create programs that are more effi
cient and easier to maintain.• 
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. Product Descripti~n 

CMOS: Mentory with a Future 
Ideas Behind CompuPro's RAM 17 

Craig Anderton 
c/o BYTE Publications Inc. 

POB 372 
Hancock, NH 03449 

The world of personal computers has evolved into two 
major categories. The all-in-one computer has most of 
the machine's intelligence residing in one major module 
produced by a single manufacturer. On the other hand, 
the bus-oriented computer can accept boards from 
numerous manufacturers. The major advantage of the 
bus-oriented computer is flexibility-modules perform
ing distinct functions are available from a variety of ven
dors operating in a competitive marketplace. Therefore, 
systems integrators (people who put systems together by 
selecting boards from a variety of sources) can choose 
modules best-suited to perform a specific function (i.e., 
data acquisition, software development, word process
ing, etc.) from a wide variety of available boards. Fur
thermore, a bus-oriented computer allows relatively inex
pensive upgrading when the requirements of the user 
either expand or change altogether. 

The most popular bus-oriented small computers are 
based on the S-100 bus, developed by MITS for its Altair 
computer in the mid-1970s and proposed in 1979 as a 
standard by the Institute of Electrical and Electronics 
Engineers (IEEE specification 696). Unfortunately, the 
publication of specification 696 has not made integrating 
S-100 systems as simple as one might like. In fact, in
tegrating boards from a variety of manufacturers, while 
resulting in a more flexible system, can also cause 
headaches for the integrator-particularly when choos
ing memory. 

First, the strengths and limitations of currently 
available memory boards must be thoroughly 
understood in order to predict their effect on system per
formance. It is by no means certain that a given S-100 
memory board-even one designed to meet the IEEE-696 
specifications for S-100 bus performance-will function 
reliably in a given system simply because that system 
contains only boards that claim to meet these specifica
tions. Claiming to meet specifications is easy; actually 
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meeting those specifications is somewhat more difficult. 
Second, since a major attraction of the S-100 bus to the 

end user is the ease with which these systems can be 
upgraded, future hardware and software developments 
must be anticipated so that upgrading the system will be 
as inexpensive as possible. Unlike an automobile or 
stereo, an S-100 machine does not have to be replaced in 
order to make room for next year's higher-performance 
model; instead, older boards may be replaced and newer 
boards added in order to achieve the current state of the 
art. 

For example, when a system is upgraded from single
user to multi-user, or is modified for OMA (direct 
memory access) disk operation, all other aspects of the 
computer-memory, power supply, motherboard, 
etc. -may be preserved as is (protecting the initial invest
ment) if the systems integrator had the foresight to 
choose the modules with future compatibility in mind. 
Since programmable memory is a high-cost item, it is 
especially important at the outset to choose a memory 
board with a future. The advantage of easy upgrading 
disappears if the system boards lack compatibility or if 
they are not designed to accommodate future improve
ments in technology. 

Dynamic Versus Static Memory 
The controversy over the respective merits of dynamic 

and static memory in S-100 computers goes back almost 
as far as the S-100 bus itself, and much ink has been 
spilled praising one and condemning the other. Many 
early dynamic-memory boards simply did not work, 
mostly due to poor design and inadequate (or sometimes 
nonexistent) quality control. This situation produced an 
unfair prejudice against the very principle of dynamic 
memory. Nevertheless, dynamic memory's high density, 
low power, and low cost, combined with improved 
design and manufacturing techniques, gradually restored 



Photo 1: CompuPro's RAM 17, the first commercially available 64 K-byte static-memory board for the 5-100 bus. 

it to respectability and established it as the prime choice 
in many applications. 

Static memory, while consuming more power and 
costing more than dynamic, offers the advantage of re
quiring no refresh signals. It is therefore the choice in 
systems using OMA devices. Until recently, putting a 
system together involved a necessary compromise; 
neither form of memory offered the ideal combination of 
low cost, high density, low power consumption, and the 
ability to execute OMA flawlessly. 

Enter CMOS Memory 
CMOS (complementary metal-oxide semiconductor) 

memory seemed to hold the best hope for being the ideal 
memory except for one major problem: cost. Until 
recently, CMOS memory was prohibitively expensive, 
restricting its use to all but the most expensive computing 
systems. However, a new generation of CMOS random
access memory has evolved that delivers all the qualities 
associated with an "ideal" memory at a reasonable price. 
The first commercially available 64 K-byte static
memory board for the S-100 bus, CompuPro's RAM 17, 
could not have existed without CMOS memory. 

The introduction of low-cost CMOS memory has ob
soleted some of the most forceful arguments formerly 
made in favor of dynamic memory. Five categories of 
performance have been greatly affected: density, power, 
speed, compatibility, and reliability/ease of 
maintenance. 

CMOS memory is still more expensive than dynamic 
memory, although future price decreases are expected to 
lessen this cost difference. Nonetheless, the true cost of a 
memory board goes beyond the list price. If a board 
causes problems due to erratic or unpredictable opera
tion, or needs to be replaced when a system is upgraded, 
an attractive initial savings may turn into an ugly added 
expense. 

Before comparing the performance of dynamic versus 
CMOS memory, a brief functional description of 
CompuPro's RAM 17 is in order. RAM 17 is a 64 K-byte 
static-memory board using Hitachi's 6116 CMOS "byte
wide" memory integrated circuits (2 K by 8 bits) and is 
designed to meet all IEEE-696 specifications. The board 
can be used as global or extended address memory 
(global memory decodes only address lines AO-AlS and 
ignores address lines A16-A23; extended address memory 
decodes all 24 available address lines). The maximum 
amount of global memory possible in a system is 64 K 
bytes; the maximum extended address memory is 
16 megabytes. 

CompuPro's RAM 17 can be addressed to occupy any 
64 K-byte page of memory. Four 16 K-byte "windows" 
can be switch disabled, and the upper 8 K bytes of the 
board can be disabled in four individual 2 K-byte in
crements (this makes room for popular memory-mapped 
devices such as disk controllers or video interfaces). 
When used with a CompuPro Memory Manager (avail
able as a separate board or as part of CompuPro's ZBO or 

January 1982 © BYrE Publications Inc 417 



Product Description---------------------- -----

8085/88 processor boards), RAM 17 can be placed in ex
tended address mode and used as a bank-selected board. 

Performance Comparison 
As mentioned earlier, many of the arguments in favor 

of dynamic memory are no longer relevant since the 
development of CMOS memory. The most important 
differences are summarized below. 

Density: Since 32 of Hitachi's 6116 memory devices 
(64 K bytes) fit on a standard-size S-100 board, it is no 
longer true that dynamic memory is denser than static 
memory at the board level. (In fact , CompuPro recently 
introduced RAM 21, a 128 K-byte static memory that 
also fits on a standard-size S-100 board, and RAM 16, a 
64 K-byte board designed for either 8- or 16-bit systems.) 
At the systems level, an additional bonus of CMOS oper
ation is the ability of systems with small power supplies 
to support more static-memory boards than dynamic
memory boards. 

Power: CompuPro's RAM 17 typically draws 150 
milliamperes (mA) from the +8-volt (V) line, or about 
1.2 watts (W). At the sixth West Coast Computer Faire in 
San Francisco, a 1-megabyte system comprised of RAM 
17 boards (16 of them) was run in a standard S-100 
enclosure. After 12 hours of work, the system remained 
cool-the entire megabyte drew only about 3 amperes 
(A)! 

Speed: The Hitachi 6116 has a worst-case access time 
of 150 nanoseconds (ns), compared with about 250 ns for 
conventional dynamic-memory devices . This means that 
a static-memory board can run without wait states with a 
6-megahertz (MHz) Z80 microprocessor, while no cur
rently available dynamic-memory board is fast enough to 
do this. Because there is no need for refresh on a static
memory board, the possibility for real-time applications 
is limited only by access time. 

While dynamic-memory boards may seem to have a 
respectable access time, they cannot be run at their fastest 
access time because dynamic memory must be refreshed 
every few milliseconds. This can introduce sporadic 
delays in system operation in the form of refresh wait 
states, thereby slowing down the entire system and 
degrading real-time operation. 

Compatibility: Current dynamic-memory-board 
designs all have serious weaknesses when used in OMA 
environments, particularly in environments supporting 
multiple OMA devices. For a fine description of the prob
lems encountered when interfacing dynamic ~emories 
with OMA devices, refer to Larry Malakoff's excellent ar
ticle "Dynamic Memory: Making an Intelligent Decision" 
(February 1981 BYTE, page 142). 

The subject of reliability/ease of maintenance will be 
covered later in this article. 

Static Memory and OMA 
Probably the most important aspect of static memory 

in general, and CMOS memory in particular, is the abili-
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ty to perform OMA Therefore, we'll take the time to ex
plain this concept in greater detail. 

Direct memory access is a technique whereby a device 
other than the processor can read into, or write from, the 
system's memory directly, without the intervention of the 
processor. One of the most important results of the IEEE's 
publication of the 696 specifications for the S-100 bus is 
the definition of a standard protocol for OMA data 
transfer, including a rigorous arbitration scheme that 
allows multiple (up to 16) OMA devices to operate in the 
same system. Prior to the IEEE-696 specifications, OMA 
on the S-100 bus had a reputation so bad that it made the 
early reputation of dynamic memory look good. No two 
implementations of OMA were alike, and, in any event, 
no implementation seemed to work reliably. This was a 
terribly serious shortcoming of the S-100 bus that limited 
its use in truly professional applications. 

The biggest advantage of OMA is that it allows ex
tremely fast data transfer, thereby increasing throughput. 
This is due to the fact that within the S-100 standard the 
minimum amount of time needed to transfer data from a 
bus master to a bus slave is three clock cycles. Thus, a 
system running at 10 MHz, where each clock cycle takes 
100 ns, would require a minimum of 300 ns to perform 
one data transfer. A system using processor-directed 
transfer would require from 30 to 40 clock cycles (3000 to 
4000 ns) to make the same transfer. 

A Static CMOS Memory Application 
The versatility of the CMOS memory/OMA marriage 

allows for some novel applications. G & G Engineering 
markets a system, based on CompuPro hardware, that 
will run Digital Research's CP/M 2.2 or CP/M-86 on the 
same system (CompuPro has a dual processor board with 
an 8085 microprocessor and an 8088 microprocessor that 
makes this possible). When running CP/M-86, as much 
as 1 megabyte can be directly addressed by the 8088 
(which is simply an 8086 that fetches data one byte at a 
time). When running CP/M 2.2, the 8085 has control, 
which means that only 64 K bytes can be directly ad
dressed; but rather than wasting the remaining amount of 
memory, it is treated as if it were a disk drive. Thus, this 
vast storage area becomes a pseudo disk drive (which G 
& G calls Warp Drive), but one that operates at extreme
ly high speed because there are none of the mechanical 
restraints associated with a traditional disk drive. This 
configuration allows users to run standard, unmodified 
CP/M 2.2 programs on the Warp Drive and achieve 
speed increases of up to 20 times over a standard floppy
disk system. Add to this the advantage of running all 
CP/M 2.2 programs on a 6-MHz 8085 without wait 
states, and the increase in performance over conventional 
8-bit systems is enormous. 

G & G Engineering's technique for implementing its 
Warp Drive is entirely dependent upon a OMA controller 
capable of transferring data to any location within the en
tire 16 megabytes of S-100 address space. While this 



technique could theoretically work with conventional 
static memory, the excessive power dissipation, power 
supply requirements, and the shortage of card slots 
would make the concept of Warp Drive highly imprac
tical. Also, dynamic memory could not handle this type 
of application at all. As a result, this concept of a "solid
state disk drive" had to wait until the advent of a relative
ly inexpensive CMOS memory board such as RAM 17. 

A future application of high-density, low-power 
CMOS memory combined with OMA devices involves 
multi-user systems. Before too long, it will be possible to 
upgrade single-user systems to powerful 16-bit multi-user 
systems, such as Digital Research's MP /M-86, Phase 
One's Oasis 86, and Microsoft's Xenix. 

Thanks to the present availability of high-density, low
power CMOS memory, these future upgrades hold the 
promise of developing super systems without the loss of a 
single piece of existing computer hardware, except 
perhaps a processor board. What's more, the new 
operating systems will be greatly enhanced thanks to the 
addition of extra OMA devices (e.g., hard-disk con
trollers, direct 1/0 channel controllers, etc.). These hard
ware and software enhancements will produce faster and 
more efficient systems, making it more and more difficult 
for dynamic memory to find a niche in tomorrow's high
performance computers. 

Reliability and Maintainability 
It is important to address the question of reliability 

when dealing with high-density memories. The all
CMOS memory board has four distinct advantages over 
dynamic memory: 

1. It consumes less power and, therefore, produces less 
heat and stresses the system power supply less than 
dynamic memory. (RAM 17 typically draws 150 mA 
from the +8-V power supply, which is the only power 
source required by this board. This represents a total 
power dissipation of about 1.2 W per board, compared 
with about 8 W total power dissipation for the better 
64 K-byte dynamic-memory boards.) As Larry Malakoff 
points out in the article cited earlier, "(a) 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 equipment decreases ex
ponentially as the operating temperature increases, the 
mean time between failures can be drastically improved 
by using dynamic memories in the larger memory
intensive systems." If, in the last sentence of this excerpt, 
the word "dynamic" is replaced by "static CMOS," the 
quotation may be upgraded to remain true in light of to
day's technology. 
2. Static-memory boards have a dramatically lower 
parts count than equivalent dynamic-memory boards 

since there is no need for complicated refresh circuitry. 
Dynamic memories also require about three times more 
support ICs (about 30 versus 10); the more parts, the 
more chances for failure. 
3. The Hitachi 6116 CMOS memory device used in the 
RAM 17, in addition to having more power-line noise im
munity than a 4116-type dynamic memory, is also less 
sensitive to so-called soft-errors caused by alpha particle 
radiation. This means that even without parity checking 
RAM 17 is still more reliable than a 64 K-byte dynamic
memory board that does include parity checking. 
4. The extremely fast, high-current switching occurring 
in dynamic-memory devices places a stress on these chips 
that is more severe than any stresses placed on CMOS 
memories. These stresses can cause dynamic memories to 
simply "wear out" after long-term operation. Though this 
wearing-out process may take several years on the 
average, the more dynamic memory there is in a system, 
the higher the probability that some devices will fail after 
only a few months or years. 

Serviceability 
Basically, any static-memory board is easier to repair 

than a dynamic-memory board. The near total absence of 
complex analog circuitry is mostly responsible for this. 
However, a special feature of CompuPro's RAM 17 
makes maintenance even simpler. Though most S-100 
memory devices using a bidirectional internal data bus 
(which includes conventional dynamic-memory boards, 
as well as RAM 17) may not be read or written from an 
IMSAI-type (switches and indicators for address and data 
lines) front panel, a special switch on the RAM 17 board 
allows these two operations. Therefore, 90 percent of the 
problems that may develop with the board can be quickly 
isolated by a technician using only a front panel and a 
logic probe. 

Summing Up 
Thanks to their low cost, dynamic memories may still 

find a home in dedicated, single-board small 
business/personal computers or even in some S-100 
machines whose application is "frozen solid" (i.e., not 
subject to future upgrades). But the handwriting is on the 
wall; as CMOS technology becomes more refined and 
more publicized, the price advantage of dynamic 
memory will dissipate. In fact, for larger, high
performance systems, any potential economic advan
tages of dynamic memory are already outweighed by the 
lower power dissipation, higher speed, and greater 
reliability of the new generation of CMOS static 
memories. Of course, incremental improvements in 
dynamic memory are bound to occur-but it would take 
quite a breakthrough for dynamic memory to maintain 
its current share of the S-100 market, especially when you 
consider the many advantages offered by its CMOS com
petition.• 
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The GEOSA T Program 

Scan the night sky on a clear even
ing and you might see some "stars" 
ancient astronomers never saw. 
These new heavenly bodies are 
communications satellites that relay 
voice, data, and television signals 
around the world. 

"Parked" at various positions 
around the equator, these satellites 
appear to remain stationary above 
certain points on the earth's surface. 
Actually, they're orbiting the earth 
once every 24 hours. Because they 
maintain their positions relative to a 
point on earth, they are called geosta
tionary or geosynchronous satellites. 

The idea of geosynchronous com
munications satellites was first 
brought to public attention by a 
young British mathematician in a 
paper entitled "Extra-Terrestrial 
Relays." It was initially published in 
the October 1945 issue of Wireless 
World. In later years, Arthur C. 
Clarke has speculated on how 
wealthy he might've become if he'd 
had the foresight to patent the idea. 

Commercial possibilities · of these 
satellites were tapped by Western 
Union when it launched the first com
mercial geosynchronous communica
tions satellite in 1974. Since then, na
tions have joined private corpora-
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Steve Emmett 
12816 Tewksbury Dr. 
Herndon, VA 22071 

tions in the ever-increasing launching 
of geosynchronous satellites. 

While the legality of transmission 
reception by nonsubscribing in
dividuals is still being argued, finan
cial and technical problems associ
ated with signal reception are dimin
ishing. If you had a satellite-receiving 
station (a television-receive-only or 
TYRO terminal), you could watch 
news events from around the world, 
first-run movies, unique sports 
events, and superstations like Ted 
Turner's WTBS-all free of charge. 

The price for a TVRO 
terminal can range 
from S 4000 to over 

s 15,000. 

Well, almost free of charge . The price 
for a TYRO terminal ranges from 
$4000 to more than $15,000 (see 
table 1 for a list of TYRO equipment 
suppliers). 

All you need is a dish antenna, a 
low-noise amplifier, and a receiver/ 
downconverter to change the satellite 
signal to a frequency usable by your 
home television. Before you purchase 
and install the receiving equipment, 
it's necessary to know the satellites' 

locations relative to your site. Fre
quencies used by the satellites to 
transmit the television signals 
(2-4 GHz) require an unobstructed 
path or line of sight (LOS) between 
the satellite and the receiving anten
na. It would be extremely annoying 
to dish out money for the equipment 
and whatever zoning permits might 
be necessary only to learn that the 
LOS of interest is blocked by a 
highrise building or lies below the 
horizon! 

The GEOSA T program presented 
here will calculate the azimuth and 
elevation angle on which a TYRO 
antenna must be placed to receive 
signals from a specified geosyn
chronous satellite. (Note: while this 
article discusses TYRO sites in the 
United States, the program will calcu
late the antenna look angle for any 
site in the world .) 

For precise designation of any 
point on or above its surface, the 
earth is divided into an imaginary 
grid . Grid lines circling the earth 
parallel to the equator indicate 
latitude; those extending from pole to 
pole indicate longitude (see figure 1). 

Latitude is measured from the 
equator, which equals 0 degrees 
latitude. North or south from the 



EQUATOR ( 0 LATITUDE l 

Figure 1: Longitude is measured from the prime meridian (0 degrees) , which passes 
through Greenwich, England. Latitude is measured from the equator (0 degrees) 
to the poles. 

A= ANGLE OF ELEVATION 

Figure 2: Elevation angle for the antenna is measured f ram the horizon (O degrees) to 
straight up (90 degrees) . 

equator, latitude increases to 90 
degrees at the poles. Lines going 
toward the north pole are called 
north latitudes; those going toward 
the south pole are called south 
latitudes. The United States lies be
tween about 25 and 50 degrees north 
latitude. 

The reference for 0 degrees lon
gitude is a line that extends between 
the poles and passes through Greer
wich, England. Moving away from 
Greenwich, longitude increases to 180 
degrees at the International Date Line 
(IDL), which is halfway around the 
world from Greenwich . Imagine 
yourself standing on the 0-degree 
longitude line and facing west. Lon
gitudinal lines going west toward the 
IDL are termed west longitudes, while 
those going east from 0 degrees are 
termed east longitudes. The United 
States lies between about 70 and 125 
degrees west longitude. 

Since geosynchronous satellites are 
in orbit around the earth's equator 

· (with an orbital inclination of 0 
degrees), the satellites' latitude equals 
that of the equator: 0 degrees. A 
satellite's longitude is the point on the 
equator directly beneath it (the 
satellite subvehicular or nadir point). 
For communication satellites of in
terest to continental United States 
TYRO sites, longitudes range from 
about 85 to 180 degrees west (see 
table 3). 

The direction in which the TYRO 
antenna must point for signal recep
tion is given in terms of azimuth and 
elevation. To determine the azimuth, 
draw a circle whose center is the pro
posed antenna site. Draw a line from 
the center of the circle toward the 
north pole; this line has an azimuth of 
0 degrees . Now move this line clock
wise around the circle. When the line 
is pointing east, it has an azimuth of 
90 degrees. At the half-circle or 
180-degree mark, the line is pointing 
south. Thus, when an azimuth from a 
TYRO location to a satellite is given 
as, say, 190 degrees, the antenna is 
facing a little west of due south. 

The elevation angle (how high the 
antenna has to be pointed) is 
measured with an imaginary line that 
extends from the TYRO site toward 
the horizon and ranges from 0 to 90 
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degrees (see figure 2). An elevation 
angle of 0 degrees means the antenna 
is pointing directly at the horizon; at 
90 degrees, the antenna is pointing 
straight up . 

BEG IN 

GREET INGS 

VES 

NO HOW TO OPE RATE 

PRI NT SATELL ITE 
LI ST 

NO 

PR INT CITY 
LIS T 

NO 

COMPUTE LOOK 
A2, EL 

A2, EL FROM 

YES 

YES 

CITY TO SATEL LITE 

YES 

EN O 

GET NAME ANO 
LONGITUOE 

GET NAME , LAT ITUDE, 
LONGI TUDE 

PRINTER ROUTI NE 

Figure 3: A flowchart showing organiza
tion and operation of the GEOSAT 
program. 
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Thus, given the satellite longitude 
and the receiving site latitude and 
longitude, it's possible to determine 
where the antenna must be pointed to 
receive signals. Since the satellite is 
geostationary, the antenna doesn't 
need to "track" the satellite. Only 
when reception from another satellite 
is desired is it necessary to move the 
antenna. (In the strictest sense, a geo
stationary satellite does move. But 
movement in latitude and longitude is 
small compared to the beam width of 
both the satellite transmitting anten
na and the TYRO antenna. Conse
quently, it can be ignored) . 

The GEOSA T program (see listing 
1, page 424) is written in Applesoft 

Antenna Development & 
Manufacturing, Inc . 

POB 1178 
Poplar Bluff, MO 63901 
(314) 785·5988 

Antenna Engineering, Inc. 
POB 1676 
El Cajon, CA 92022 
(714) 280-3443 

Heath Company 
Benton Harbor, Ml 49022 
(800) 253-0570 

lnterstar Satellite Systems, Inc. 
21708 Mari lla St. 
Chatsworth, CA 91311 
(213) 882·6770 

Microwave General 
2680 Bayshore Frontage Rd. 
Mountain View. CA 94043 
(41 5) 969·3355 

Mid-America Video Corporation 
POB 511 
Nor th Lit tle Rock, AR 72115 
(501) 753-3555 

NEC 
Broadcast Equipment Division 
130 Mart in Lane 
Elk Grove Village, IL 60007 
(312) 640-3750 

Satel lite International 
3107 Eagle Rock Rd. 
Augusta , GA 30903 
(404) 738-5101 

Satellite Systems Science 
POB 72 13 
Ocala. FL 32672 
(904) 687·4633 

Table 1: Some distributors of TVRO 
terminal equipment. 

BASIC and composed of nine 
modules: 

INITIAL (6000-6600) sets up data ar
rays containing satellite and city 
names and defines several con
stants. 

HEADER (4000-5060) consists of the 
greeting message and provides op
erating instructions as needed. 

LISTCITY (7000-7460) provides a list 
of cities whose latitude and 
longitude data are stored in the 
program. Option to use one of the 
cities already stored or to enter a 
new city is offered (see table 2). 

CITYLATLONG (1000-2380) is 
entered from LISTCITY if a city 
not in LISTCITY is desired. This 
module prompts for the city name, 
latitude, and longitude; it also does 
some input error checking. 

LISTS A TEL LITE ( 8000- 8460) pro
vides a list of satellites whose longi
tude data are stored in the pro
gram. The option to use one, all, or 
to enter a new satellite is offered 
(see table 3) . 

SATLONG (3000-3700) is entered 
from LISTSA TELLITE if a satellite 
not in LISTSATELLITE is desired. 
This module prompts for the 
satellite name and longitude and 
does some input error checking. 

CALLSETUP (9000-9400) is used to 
set up some temporary arrays and 
to initialize some temporary vari
ables prior to performing the actual 
look-angle calculations. 

COMPUTE.LOOK (100-590) per
forms the look-angle calculation 
from a given city to the satellite(s) 
of choice. This module is called 
once for each satel1ite of interest . 

SCREEN.DISPLAY (10000-10520) dis
plays azimuth and elevation from 
the chosen city to the satellite(s) of 
interest and permits printing of 
results if desired (see table 4). 

The overall flow of the program, 
which is fairly straightforward, is 
shown in figure 3. Three of the 
modules, COMPUTE.LOOK, CITY
LA TLONG, SA TLONG, are called as 
subroutines. Taking advantage of 
how Applesoft processes a subroutine 
call, the three subroutines are placed 
at the beginning of the program. This 



makes for poor program readability 
but does help increase its respon
siveness. 

To make the GE OS AT program as 
generally useful as possible, both 
satellite and city data are in the pro-

gram (see tables 2 and 3). If the data 
do not suit a particular need, the op
tion is given during program opera
tion to enter other data. In addition, 
it's simple to change the data lists in 
the program to permanently reflect 

Name Latitude (N) Longitude (W) 

Washington, DC 39 77 
Los Angeles 34 118 
New York 40.5 74 
Atlanta 33.5 84.5 
Miami 25.75 80.25 
Jacksonville 30.5 81.5 
Tampa 28 82.75 
Anchorage 60.8 147 
Nome 65 165 
Phoenix 33.5 112 
Little Rock 34.75 92.25 

Table 2: Latitude and longitude for these cities have been entered as data statements 
in the GEOSAT program. Other city locations can be included. 

Name 

COMSTAR 3 
WESTAR 3 
COMSTAR 2 
WESTAR 1 
ANIK 1 
ANIK 2 
ANIK 3 
SATCOM 2 
WESTAR 2 
COMSTAR 1 
SATCOM 3 
SATCOM 1 

Longitude (W) 

87 
91 
95 
99 

104 
109 
114 
119 
123.5 
128 
132 
135 

Table 3: These satellites can be "seen" from the United States and are included 
in the program. 

From: Washington, DC 

Antenna 
To Azimuth Elevation 

COMSTAR 3 
WESTAR 3 
COMSTAR 2 
WESTAR 1 
ANIK 1 
ANIK 2 
ANIK 3 
SATCOM 2 
WESTAR 2 
COMSTAR 1 
SATCOM 3 
SATCOM 1 

195 
201 
207 
212 
219 
224 
230 
235 
239 
243 
246 
248 

49 
48 
46 
44 
41 
38 
35 
31 
27 
23 
20 
17 

Table 4: Sample output of the GEOSAT program for a TVRO terminal located in 
Washington , D. C. Azimuth and elevation angles for each of the satellites in the 
program are shown. 

particular preferences. To accomplish 
this, just follow these steps: 

1. List lines 20030 through 20270. 
2. The first DAT A statement (20030) 

contains the number of satellites 
presently stored in the program 
(maximum of 30). 

3. The following DAT A statements 
(20040-20150) contain the satellite 
names and their longitudes. 

4. To add, delete, or change a sate!: 
lite entry, simply enter the 
changes, following the format of 
the present entries and remember
ing to use a minus sign for west 
longitudes. 

5. Be certain the number of satellites 
is correctly reflected in the DAT A 
statement that precedes the list. 

6. Immediately following the last sat
ellite name is a DAT A statement 
(20160) that contains the number 
of cities stored in the program 
(maximum of 30). Follow steps 4 
and 5 to make any changes to the 
city list. South latitudes must be 
entered with a minus sign. 

7. Save the revised version of the pro
gram. 

Now whenever the program is run, 
the new data will be displayed (see 
table 4). After the azimuth and eleva
tion calculations have been done, go 
to the potential TVRO site and look 
in the directions indicated by the pro
gram to see if there are any LOS 
obstructions. 

A word of caution: if the elevation 
angle is low (0-10 degrees) or there's 
doubt about missing an obstruction, 
it's worthwhile to conduct a site 
survey. This survey would include 
taking into account the beam-width 
effects of the TVRO antenna and a 
precise determination of the angular 
separation of obstructions from the 
LOS . The larger the TVRO antenna, 
the narrower its beam width and the 
less effect obstructions and proximity 
to the horizon will have on its ability 
to receive signals from a particular 
satellite. When in doubt, do the sur
vey. The amount you'll pay to deter
mine whether or not the TVRO site is 
properly located is minuscule com
pared to the outlay for a system that 
can't be used! • 
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Listing 1: Using a modular approach, the GEOSA T program 
has nine major subroutines. DA TA statements containing posi
tions for satellites and cities, plus tab positioning and printer 
routines, are located at the end of the program. 

10 FG = 0 
20 GOTO 4070 
l. cn:::1 l?EM :+: :+::+::+: 

J 10 F.:EM 
120 REM THIS MODULE COMPUTES T 

HE LOOK AZIMUTH AND ELEVATIO 
N FROM A SPECIFIED POSITION 
rn~ THE EARTH TO A SYNCHRONOU 
S :3ATELL I TE 

130 F:EM 
14(1 FEM :+::+::+::+: 

15e F:EM 
l.60 REM qzIMUTH IS IN Y 
170 REM ELEVATION IS IN EL 

1 ·313 REM FIRST COMPUTE THE PROPE 
R LONGITUDE DIFFERENCE 
F.:E!·1 

21[ii T = M2 - Ml 
220 TA = ABS ~T) 

230 IF TA < = 180 THEN 
0 

240 TS = SGN <T) 

GOTO 26 

250 T = - 1 * ((TS * 360) - T) 
260 EP = T 
2 ·,::-0 F~EM 

280 REM NOW CONVERT ANGLES INTO 
RADIANS 

2·:;.~:::1 F:EM 
300 T = T / RD:Ll = Ll / RD:EP = 

EP ...-- F.:D 
310 F:EM 
32(1 PEM NOl .. J COMPUTE "MOD IF I ED 11 

RECEIVEP LATITUDE 
330 X = SQP (1 - .5 * ( COS (Ll) 

+ COS (EP))) 
340 ML = 2 * FN ARCSYN(X) 
350 REM 
360 PEM NOW COMPUTE ELEVATION L 

OOK At-H3LE 
37€1 F:EM 
380 EL = (Pl / 2) - <ML + ATN <R 

:+: SIN (ML) ··· ( R :+: 0:: 1 - COS 
( ML) :+: H)))) 

3'30 F.:EM 
400 REM NOW COMPUTE LOOK AZIMUT 

H 
410 REM 
420 IF EP = 0 THEN YA = PI: GOTO 

430 ZA = 1 ~ TAN (EP / 2) 
440 ZB = TAN <Ll . 2) 

ATN <ZA * ZB) + ATN O::Z 
A :+: ( 1 . .--- ZB)) 
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46~3 F.:EM 
470 REM NOW CONVERT ANGLES BACK 

TO DEt3F:EE:;:; 
4:;::0 REM 
490 \'A === \'A :+: RD: EL = I t·H (EL :+: 

RD):L1 = Ll :+: RD 
~;00 PEM 
510 REM tORRECT LOOK AZIMUTH FO 

R NORTH/SOUTH HEMISPHERE 
::,20 F:El ·I 
::;30 ZF = 360 
540 IF Ll < 0 THEN GOTO 580 
550 YA = 360 + YA 
560 Y = FN MOD<YA> 
5?0 F.:ETUF:t·~ 

580 Y = INT (180 + YA> 
::,90 !?ETl.IF.'.N 
1000 PEM :+:·+::+::+: 

10 l U F:EM 
1020 

1030 
1040 
1050 
1[160 

PEM MODULE TO GET CITY NAM 
E,LATITUDE AND LONGITUDE. 

REM 
l?El"1 :+::+::+::+: 
H01"1E 
PF:It-n 11

1 . .JHAT I:::; THE t-~AME OF 
THE CIT\'? " : I t·ff'UT t·K::t 

1070 PRINT ~ PRINT 
1 0::::0 F'F'. I t-n II Et·ffER THE c IT\' LAT IT 

UDE USING SPACES TO SEPARATE 
DEGREES MINUTES AND NO::ORTH> 
OF'. :~; ( C:ll . ..ITH) . II : U.IF'UT DL:t 

1 ~J·::io F:EM 
1100 REM NOW DECOMPOSE DL$ INT 

0 DEGREES,MINUTES AND N OR S 

1110 REM DO DEGREES FIRST 
11:20 F<:EM 
1130 LE = LEN (DL$) 
1 1 ·=H:::1 I =" 1 
1150 IF MID$ (DL$,I,1) = CHR$ 

(32) THEN GOTO 1270 
1160 IF (I = LE) THEN GOTO 1220 

1 :L 70 I . = I + 1 : t30TO 11 !:i0 
11 ::H3 F:EM 
1190 REM DATA IS NOT IN PROPER 

FOF'.M1:::iT 
1200 REM GIVE ERROR MESSAGE AND 

DO ~~GAH~ 

121 ~~1 F.:El"1 
1220 t...ITAE: 2~:::1: HTAB 1 : PR I t-n "l.•.IHE 

N YOU ENTER THE LATITUDE, BE 
SURE TO USE SPACES TO SEPAR 

HTE THE Et·ffF'.IE::::. ": PF'.ItH "A 
NY KEY TO CONTINUE";~ GET K 
:t: F'F'. I t-n K:t 

1230 VTAB 5: HTAB 1: CALL - 958 
: GOTO 1 ~:::1::::0 



Listing 1 continued: 

1240 F.'.EM 
1250 REM GET DEGREES 
1260 REM 
1270 .J = I - 1 
1280 ~3 = UAL (MID$ (DL$.1,J)) 
l 2'3t1 F.'.EM 
1300 REM NOW LOOK FOR MINUTES 
13 lt1 F.:EM 
1320 MN = 0:KK = 0 
133~) I = I + 1 
134~ I~ MlD$ (DL$,l.1) - CH~f 

(32) THEN GOTO 1400 
1350 IF (I =LE) THEN GOTO 1220 

1360 I = I + l:KK = 1: GOTO 1340 
1::::.-?0 REM 
1380 REM GET MINUTES 
13'30 PEM 
1400 .JI< = I - 1 
1410 IF KK < > 0 THEN MN = UAL 

( MID$ (DL$,J + 1.JK)) 
1420 PEM 
1430 REM DEGREES BETWEEN 0-90 A 

ND MINUTES BETWEEN 0-60? 
144~:1 PEM 
1450 IF NOT (DG > 90 OR DG < 0 OR 

MN > 60 OR MN < 0) THEN GOTO 
1540 

1460 REM 
1470 REM DEG.MIN BETWEEN CORREC 

T LIMIT::: 
14:::0 1:;;:EM 
14·:.~~j UTAB 20: HTAB 1 : FF I l··jT II DEG 

REES ARE BETWEEN 0 AND 90 AN 
D MINUTESARE BETWEEN 0 AND 6 
0. 11 

: FP r NT "1~:1t ·j'·.-' KE'..-' TO co1··rr 1 
t··IUE II; ~ GET l<:t: PF.: I t·ff K::l:: 

1500 UTAB 5: HTAB 1~ CALL - 958 
: GOTO 10::::~:;:1 

1~;10 PEl'1 
1520 REM CONUERT TO DECIMAL 
15:.:;.o REM 
1540 Ll = DG + (MN / 60) 
l.5~i0 

1560 
15?0 
l 5:::: ~;J 

1 "'i9~'.1 
1600 

16 11:"'..'t 
1620 

1630 
1640 

F.:EM 
PEM 
F.:E:M 

t·1 OP 

I ::::: I + 1 

.-..... , ·=· :' 

NS$= MID$ (DL$.I,l.) 
IF t ·j::.~: ::t:. == II l··j II OR 1··j::::$ "'" II::::" 
THFJ··l GOTO 1 t::,o::;iri 

F.:Er-1 
REM MUST BE NORTH OR SOUTH 

PEM 
l)HiE: 20: HTAE: 1 ~ Ph: l t-lT II ENT 

EF.: EI THEP t·j FOF.: t·IOF:TH OR :::; F 
OR SOUTH.ANY KEY TO CONTINUE 

11
, ~ C£T f::::r: F·F: nn· f :: ~f: 

1650 UTAB 5: HTAB 1: CALL - 958 
~ GOTO 10f:U 

1 i::.f.O PEJ·1 
PEM PUT IN COPRECT SIGN FO 

F<: l..Jrr I TUDE 
1i::.:::o 
16'90 

F.:E1··1 
IF t·.1::::~1; ····· 

1 
PEl'l 
f'"'.El"·I 

llo'"'•ll 

·=· THF~Jj L.l L 

1700 
1710 
1 ·;:- 20 REM t-lOW GET CITY LONGITUDE 

1 73~:1 PEr•! 
l ~7 40 PFl"l 
1750 UTAB 11: HTAB 1 
l ?60 Pl? J l·IT II El··flEI? THE cl T'/ U:)i··j(:i J 

TUDE USING SPACES TOSEPARAlE 
DEGREES MINUTES AND E(AST) 

Uh'. 1.1.I o:: E'::: f .:0. ": I t·W Ul DL ~f. 

1 7~::-0 F.:EM 
1780 PEM NOW DECOMPOSE DL$ IN 

TO DEGREES,MINUTES AND E OP 
1.oJ 

1790 
1 ::::~:10 
i::::10 
i::::20 

F.:EM 
F:EM 

LE = 
I =" 1 

DO DEGREES FIPST 

LEt·j 0:: DL~t > 

1830 IF MID$ ([:oLS.I.1) = CHP$ 
(32) THEN GOTO 1950 

1840 IF (I = LE) THEN GOTO 1900 

1850 I = I + 1: GOTO 1830 
1 :::6~::1 F.:EM 
1870 PEM DATA IS NOT IN PPOPER 

FOP MAT 
1880 REM GIUE EPROR MESSAGE AND 

DO A(3AH~ 

i::::90 PEM 
l 9~;1n i..JTAE: 20: Hn:iE: 1 : PR I t·n 11 l.1.IHE 

N YOU ENTER THE LONGiTUDE, 8 
E SURE TOUSE SPACES TO SEPAP 
~HE THE HHF.:JE::::. II: F'F.:HH "i'.i 
t·~· ... • ~::: Ev TO co1·rr 1 HUE 11 

; ~ 13ET f::: 
$: PF: I tH f::: $: 

1910 UTAB 11: HTAB 1: CALL 95 
::: : GOTO 1 ?50 

1 ·342~:1 F.:EM 
1930 PEM GET DEGREES 
1 ·::i4~) F:EM 
1 '350 .J = I -- 1 
1960 DG = UAL (MID$ (0L$.1,J)) 
1 '34 7l1 F::: E:r·I 
1980 PEM NOW LOOK FOR MINUTES 
1 '39€1 F.:EM 
2000 MN = 0=KK - 0 
:::~) 1 (3 I = I + 1 

Listing 1 continued on page 426 
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Listing 1 continued: 

2020 IF MID$ (DL$.l , 1) = CHR$ 
(32) THEN GOTO 2080 

2030 IF (I = LE) THEN GOTO 1900 

2040 I = I + l:KK = 1~ GOTO 2020 
20~50 F:El"l 
2060 REM GET MINUTES 
20"?0 F::EM 
20:;::(1 .~W: = I - 1 
2090 IF KK < > 0 THEN MN = UAL 

( MID$ <DL$,J + 1,JK)) 
2100 F.:EM 
2110 REM DEGREES BETWEEN 0-180 

AND MINUTES BETWEEN 0-60? 
2120 REl'•l 
2130 IF ~JT <DG > 180 OR DG < 0 

OR Mt·4 > 60 OF.: Mt·4 < ~:n lHEt·4 
GOTO 2220 

214'J REM 
2150 REM DEG.MIN BETWEEN CORREC 

T L. IM IT:;:; 
2160 PEM 
21 '?0 UTAE: 2'J: HTAB 1 : PP I tH "DEG 

REES ARE BETWEEN 0 AND 180 A 
ND MINUTES ARE BETWEEN 

0 ~il"K:i 60. II : PF:: I NT "1:'.:tt·4'.,.' ~:::E'/ 

TO CCll··H I t"IUE " ; : GET ~::::;~ ~ F'P I NT 
~::: ::~: 

2 18 0 VTAB 11: HIAB 1: CALL - 95 
:;:: : GOTO 1 ·750 

21'?0 
2200 
221 ~:1 
2220 
2230 
2240 

REM 
REM CONUERT TO DECIMAL 
REM 

Ml = DG + <MN / 60) 
PEM 
PEM E CW 1.i.I 

:2250 REl"1 
2260 I = I + 1 
2270 EW$ = MID$ (DL$.I , 1) 
22::::0 IF El.1J ~t = II E II IJR El.1J$ ::::: 11 l.1.I 11 

THEN GOTO T5~?0 

22'?t~ F.:EM 
2 ::::.00 REM MU::n BE EA::n OP l.1.IE::n 
T) 1 (::1 F.:EM 
:?320 1..JHiB 20: HTAB 1: PR I t-rr II El"H 

ER EITHER E FOR EAST OR W FO 
P WEST. ANY KEY TO CONTINUE 

II;: GET K:t: PPit·H ~: ::$ 

2330 UTAB 11: HTAB 1: CALL 95 

234 t1 

T'.:.60 
23'(0 

:;:: : GOTO 1 ·750 
REM 
PEM F'UT I t·4 cm::F.:ECT :::; I Gt·4 F 

OF: LOt·413 I TU[:1E 
PEM 
IF El.1J$: ·- 11 l.1.I" THEt·4 M 1 --· - l"'I 

1 
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:::0oc1 F•:EM :+::+::+::+: 
3~310 PEM 
3020 REM MODULE TO GET SATELLI 

TE NAME AND LONGITUDE. 
5t130 F.:EM 
:::;: ,_;:q 0 1:;;: EM :+::+: :+: :+: 
30~i0 HOl"1E 
:3:~~160 F'F.: I t-n II l.1.IHAT I::;; THE t·ff:iME OF 

THE SATELLITE? 11
: INPUT N~$ 

3070 PPINT : PRINT 
:::o::::o PR HH II HHEF:: THE ::::ATELL I TE 

LONGITUDE USING SPACES T 
0 SEPARATE DEGREES MINUTES A 
1···ID E (~~ST) OP l.1.I ( E:::;T) • II : I HPUT 
:::L$ 

:~: 0 ·::1 (~I i:::: EM 
3100 PEM NOW DECOMPOSE SL$ IN 

TO DEGREES,MINUTES AND E OR 
l.1.I 

3110 REM DO DEGPEES FIRST 
::.:: 120 F.:EM 
3130 LE = LEN <SL$) 
::::: 140 I ::: 1 
3150 IF MID$ <SL$ , I.1) CHR$ 

(32) THEN GOTO 3270 
3160 IF (I = L.E) THEN GOTO 3220 

:::210 
3220 

REM DATA IS NOT IN PROPER 
FOF.:MAT 

REM GIUE ERROR MESSAGE AND 
DO AGAH·I 
PEM 
UTAB 2t1: HTAB 1 : PP I HT 11 l..JHE 

N YOU ENTER THE LG·4GITUDE, 8 
E SURE TO USE SPACES TO SEPA 
RATE: THE EtHPIE::::. 11

: PRit·n " 
AH\' KE\' TO COHT I 1"4UE II; : 13ET 
1<:::n PR nn ~::: $ 

3230 UTAB 11: HTAB 1: CALL - 95 
:::;: : GOTO 1 ·750 

:3:240 f<:EM 
3250 PEM GET DEGREES 
:::260 F.:EM 
:::::2-;:•0 .J = I - 1 
32::::0 DG :::: 1..JAL. ( MID$ ( ::::L$, 1 , .J)) 

:::2·?0 PEM 
3300 REM NOW LOOK FOR MINUTES 
:~:310 F.:EM 
3320 Ml··4 = 0: KK ::::: 0 
:::::T':.€1 I :::: I + 1 
3340 IF MID$ <SL$ . I,1) - CHR$ 

(32) THEN GOTO 3400 
3350 IF <I = LE) THEN GOTO 3090 

3360 I = I + l:KK = 1: GOTO 3340 



Listing 1 continued: 

::;:3'78 F.:EM 
3388 REM GET MINUTES 
3:::.':30 F.:EM 
:::;;.::i00 .JI< "" I -- 1 
~r,4 :1. Cl I 1= f:::f::: < > 0 THEt·J Mt·J :::: 1..JAL 

:~:420 

::;;4::;:~~~ 

::::440 
::::4~::;0 

~::460 

::4·;::oo 

~;:4:;:::0 

::;;.+·:!U 

~: ; :::. 1 0 

~::;52(;j 

::::::.,::::.o 
:3540 
~:~:.~5 ~3 

::s •~· O 
:~: ~~~::o c1 

::::s:::u 
:::; •:; o:;! 0 
::::1::.00 

:::1::.::::u 
:::i;::.40 

~:1::,1:~.~J 

'.$E, "'?~~~ 

:~; r.;. :;::: ~:~ 
::::1:. ·;:;1 ~~:1 

:::?0~j 

4 (,) ~~~ ~:.1 . 
41;:.11 ~:~ 
41~i20 

41~1:3~J 

( MID$ (SL$,J + 1.JK)) 
F::Et'I 
REM DEGREES BETWEEN 0-180 
AND MINUTES BETWEEN 0-60? 
FEM 
IF:· t·JOT ( DCj > 1 :::0 OR DG < 0 
OR MN > 60 OR MN < 0) THEN 
1~; 0 T 0 ::::: ':::.4 0 

REM DEG.MIN BETWEEN CORREC 
T L_IMIT::=.; 

J'.<'.El''I 
1 .. rr i:::1E: 2 ~~1 ~ 1·-rn:~ i::: 1 : FP I t·n 11 C:• E c; 

REES ARE BETWEEN 0 AND 180 A 
ND MINUTES ARE BETWEEN 

u ~~l"JD 60. II : F'F'. I HT "At·J'·,.' f:::E\' 
TO CUtJT I i"·IUE II:: ~ 1'.iET l<~t. ~ F·r.:: I l"JT 
f::: ::J:: 

UTAB 5: HTAB 1: CALL - 958 
~ (30 T O 3121:::0 

REM CONUERT TO DECIMAL 
F.: EM 

1'·12 === [{'j + ( Mt·J ,.... 60 ) 

F:E l"1 
FE!·1 E OR 1..J 
FE~M 

I==::J+l 
EW$ = MID$ (SL$,l.l) 

I F E l..J ~~: :::: II E II 0 p E 1 . .J $ :::" II 1.i.I II 

THE:tJ GOTU ::::1:::::iu 
l?E~i"1 

MUST BE EAST OR WEST 

l.)T1~1E: 20 ~ HT(1J::: :I.: F'f"<'. I i"JT II Et·IT 
ER EITHER E FOR EAST OR W FO 
F: 1 . ..ii:>n· , 11 ~ 

co1·rr I , .. ~1_.11:::. 
f::: : t.~ 

r:·Fo~: I t"IT II 1:~1t .. j'.,.' !<:E\' TO 
II~ :: C~ET f:::"J:: :: F'F.: I l·ff 

UTAB 11: HTAB 1~ CALL - 95 

8 : GOT O 1 ? ~1 (:.1 

F<:EM 
REM PUT IN CORRECT SIGN F 

01:;;: L0t·H3 I TUOE 

2 

i:<:Et··1 
IF El.iJ~i:: ·-· "l.i.I II THEl"l M:2 ..... ..... M 

F.:ETUF::t·J 

F.:EM **** 
F.:EM 
REM HEADER MODULE 
1:;;:EM 

4 ~~~ 4 ~;~ 1•:: EM :•lo::+::+::+: 

4050 REM THIS MODULE DOES THE H 
EADER AND GIUE INSTRUCTIONS 
AS t·JEEC:1ED 

4(~6t~ ~~::EM 

4070 TEXT : HOME 
'·Hi:L~~~:1 1.,.1n:iE: j, ~~ ~ Hn~E: 14 r. p~;: :i: t~T "G 

41 ~1H~ 
41 l.~, 
.::!· 12~11 
~1· 1 :.:::~~I 

41:::0 
41 ·:;.~:1 

4200 

42l0 

4220 

423(1 
4240 

s:.l~-~?·121 

.:.l ~2 :::,.::1 

4~~~:.1~3 

43H~ 

4::::.40 
4:35~J 

4:.~6(:~ 

4 ::;;;~:·~;~ 

1 •• .l'rm~: 13: HT~:~r:: ·::i r. F'F.: I t·.ir 11 L.oo 
1-.:: 1~t·~1:3LE c1:::iL.CUL..~~ToF.: '' 

~':'OF.: I ::::: 1 TO ~21~10~:.1: i···IE~·n· I 
HOME 
1,.Jn:~e: 4 r. HT~:~Et :L 

p1:;;: nff " TH u:: PRC113F.:m1 1 •• .u LL ~~ 

LLOl1J '·,·'OU TO II 
PF.: I 1·-n II [:•ETEF•:M I t·JE l,1,IHEF~~E \'OU 
Hm.1E To Po I t·rr " 
F'F.: r t·rr 11 AN 1~H·ffEt·n .. 1i:::1 TO PEF•:M r 

T RECEF'TIOH OF" 
F'f.i:HH 11 :::ro1 .. 1Au:; TFi:m1sMITTED 
FF.'.OM H 
F'F.: nrr " 13EO::;\'t .. ICHF.'.Ot·mu::; :::i::HE 

LLI TE. II 

PRI tH : F'F.'. ItH 
F'F.'. rtn " IF •.,.•ou NEED HETF.:uc 

TI Ot·1::; Ot·J THE II 
F'F.'. I tH .. · CIF'EF::AT I CiJ"l OF TH I:::; F' 

F.'.OGR~iM :•PRE:::;::;; II 
F'F.: r tn " THE < E:sc > f:::r:::v. OTH 

EF.'.l.i.1 I ::::E AN\'" 
PF: r 1·n " OTHEF.: KE\' 1 .. .1 I LL ::;TAF.: 

T THE PF.'.OGRi:::1M. II 

PF.'. I tH 
PF.: r tn " THE r N:::TPUCT I ON::: AF.: 

E COt·rl"A I t·1ED 01··1" 
PF.: I tn " ::::E1 .. .1Ef':AL F'AGE:::. TO 

:::;EE THE 1 .. .ii:::1F.: r c11_1:::" 
PF: I t·n " p~:1i:::iE::::, usE AN'/ l<E:\' 

TO CHANGE THE" 
PF.: I l··ff II [:i I :::PL.A\'. II 

UT~iE: 22: HH~E: 2 :: PF.'. I tH II< E:::::; 
c > TO GET I N:::TF.:UCT I ot·J:::; II 

PF.'. I HT " At·1'r' OTHEF.: l·:::E'·,·' TO ::n 
f~F.:T " ~ :: GET f::.E::t: PF: I tn f<E::*: 

f;;:EM 
REM WHAT rs K8$? 
F'.Et"I 
IF K8$ < > CHR$ (27) THEN 
i::.;OTO E.~J:::1~1 

F.:E~M 

REM GIUE INSTRUCTIONS 
F::EM 
HOME 
F'F.: I t·JT : PF.: J: 1··1T 

t"'r:'. l HI "l.1.IHEt · ~E'.)t~J·.:: I 1-IC:J•:'.E:. Ht•'.I::. I-" 
f:~F:Et .. 1THE:::;E::::: i::woutv " 

PF: i 1 .. rr "1 .• .1rn::::u::; oi:::: 1~;1; ::01 ... 1P:::; OF 1.... 

Listing 1 continued on page 428 

January 1982 © BYTE Publications Inc 427 



Listing 1 cont inued: 

ETTEr;::::; I t·l THE 11 

441 ~~1 p1:;;: I t·lT II I H:::TF<:UCT I 01 .. lS, TH I::: M 
E1:::1t .. 1:::: Tl-h~T THE II 

4420 F'F.'. I t·ff 11 TH I H(3::: I HS I DE THE F'1~:1 

f•:ElffHE:;~;E::; 1::1F.:E" 
443~::1 F'F.: ItH II OF'T IUt·h~L. II 

444~' PF.: I tH 
44!:5(:' PF.: 1 t·rr 11 r TEt"1::: I 1 .. 1s I DE THE :::i.,.•1"1 

E::oi__:::; < > ~'1l:;;:E" 

«146(1 PF.: I trr "F.:EOU I F.'.ED OPEPi::ff I ot .. 1::; 
OF.: EtHF'. IE::;. II 

44'?~:1 PF.: I t .. IT 
44::;:0 PF.: I HT II < :~;;p > I ·:· ·-· THE :=;:F·1::1CE 

l<E'.,.'. II 

44·3~3 PR I t·ff " < f:fft·l > I.::· ·-· THE: f<:ETUF.: 
t .. 1 f:::E'.,.'" II 

4~sm:1 PF:: I tH 11 < E:::c > IS THE E:::c1~~F· 

E f:::E\'. II 

4510 UTAB 24: HTAB 39: GET KB$: 
PF.: I tH ~:::E::;f; 

452(~1 HOME 
45:::;.o PF.: I tH 
454~3 F'F.: I NT II ~'1S ~~ P~'1PT OF TH I::.: F'F.'. 

OGF'.i::~M, THERE (~F::E: 2 II 

455~~1 PF:: I l"ff II D~~H~ :::ET:::; . Ot·lE COt ·.IS I 
::::-r::; OF A t·lUME:EF.: OF II 

45~.::.~:1 PP I tH ":::~1TELL I TES At·m THE IF:: 
Lot·K-:i I TUDE::;. THE II 

45~:T1 F·i:<: I trr 11 OTHEP I::; A l"lUt1E::EF.: OF 
CITIE::; At·m THEIF.: 11 

4580 PRIHT ''LATITUDES AND LONGIT 
1,J[:• E :::: " II 

45·;.i~, F'F.: I tH 
46~~h?:I pp I tH II FOF.: EACH DAH:1 :::ET, '.,.' 

OU l.i.l I LL E:E ASf:::ED II 
461 O F'F.:I MT "1 .• JHETHEF.'. \'OU l.1.l I SH TO 

u:::E THE I 1· .. 1FOPMAT I Ot·l 11 

462t1 PF.: r tH "ALF.:Em:ii.,.• I H THE PF.:OGF.: 
AM OP l.1.IISH TO EtHEF.'. 11 

4630 Pi:<: I tH "t·1E1 .• .1 I t·WOF.:MnT I Ot ·l. " 
464~' PF.: I NT 
465t1 PF~ I 1··n 11 IF '...'OU cHoo:::E To u:::E 

THE I t·lFOF:MAT I ot·l II 
4660 PP I tn "~:~LF:Ei:::1D\' I t··I THE pf;:ooF.: 

i-'.:iM, SIMPL'·,·' EtHEP" 
4E.('(~1 F'F.: I tH "THE t·lUl"1ElEf•: THAT coi:<:F:: 

E:::Pot·ms TO THE CIT' ... '" 
4680 PRINT "OR SATELLITE YOU DES 

I F.:E f.:11 .. m F'F.:E::;::;;" 
46':~~' PF.: I t·fT 11 THE: <} ::Tt·l > f:::E'r'" 11 

4 7' ~1(~1 PF:: J: tH 
4 7 Hj F' F.: It·ff II I F • .,.. Cl u l.o.II ::; H T 0 E HT 1::F:: 

o.,.•oui:;;: 01...it·l c IT'/ m<:" 
4?2~' PF:: I tH II :::.;;~ffEl...L. ! TE. F'Fi:E::;::;; ~IH'.,.' 

f:::E··,·' THi::~T ()OE::;; t··IOT II 
4 ·;:-~rn Pr~ I tH "coF~r=:E::;;pot·m To ~: :, c IT'...' 

m:: :::A TELL I TE ~ :~t ·H> 11 
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4?~rn i=:-r:: r t·ff 11 PF.:E:::;::: < F".:TH >. 11 

4750 UTAB 24~ HTAB 39: GET KB$: 
1~~· ~:: I t·rr 1< ~=: :f; 

4?60 HOME 
4??(1 F'F.: I 1·H 
4';:" 1:H~:1 F' F.: I t·ff II 'r' 0 u l,1.I J. l... L TH E-:t~ e: e:: ,:~ ::: f::: 

E.D :::;r::. 1 • .JEF"'. HL." 

4 7·::io PP I 1·n 11 ouE:::n I ot·i::::. 11 

4 ::: ~.:'H3 F' P Hff 
4810 

4:;::4~~ 

4:3~;.(;, 

4::::?~~1 

4:::1m:, 

48'~~~~ 

•1· '51 ll.~~:, 

4·~~:.~:~1 

4·~.;!6(:, 

5~]0(1 

!:ml(~1 

502~:::1 

5050 

6000 
6010 
i::.~:120 

F'F.: r HT 11 i::·op Hi::iME::: OF c IT IE:::: 
OF.: ::::ATELL. I TES EHTEF:: II 

PF.: I trr 11 l.1.IHATEl . .JEF.: YOU l.1.I I SH. 
u:::E sPi::icEs At·m HOT 11 

PF::Itrr 11 COMMi::~::; AS ::::EPAF.:ATOi:<:s 
IF t·lEEt:o1::.D. II 

F'F~r1·n 

PF: r t·ff 11 1.o.1HH1 Lffr I TUOE J: t·.1FoRM 
f~T I ot·l r:::: F.:E1:;:n.1E$TEr.:1 • 

11 

F'r:: I tn "EtHEF.: THE OATf~ It·~ TH 
E F' OF::M~:~r: 11 

F'F.: J: t·ff 
1::•1:;;: It-fr "[)f:?.:C:1F.:EE$ < :::p > MI t·ll_ITE:::; 
< ::::p > t·l OFi: s < F~Tt-1 >II 
PFi: l t·ff 
1::·1:;;: I t·ff II t·~ ·~ Ofl(l"H ::0 OF.: $ i:: CIUTH ::0 M 

u:::l i:::i::.:: f:]-!Tt::~F.:Et:> ~ e:uT 11 

1:::· 1~: nn- 11 r F •.,.• o u 1 .• .1 H3 H To :::~~ I F' 
THE c~Er.~i:.;:i::E: OFi: 11 

p10:: J: 1··rr 11 Mr t .. 11.rm EtHF.:~ •. • . .ru::;T Et·1 
TEri: 1:::1 SF'1:~c:E ! t·JS:1"E(-'t[:t" 

pr;: r t~T 11 oF 1·HE t-11 . .IME:E:r..~. coMPL.. 
e::·rr:: Tl-IF~ Et·ffft~'r' B'/" 

pr;: r. t-n II F'ri:E:::::::~~ I t·H:i THE: F~ETLIF•N 
f<E'.,.' , II 

Pr:: J: l"ff 
pr.:: I t·rr 11 THE :r DEtH :c CAL. FOF.:Mi:::iT 
I:::;: USEC> FOF.: II 
PF: I t·lT 11 L Clt··lri3 I -rur.:•E OF1Ti::~. .Ju::;T 
r.;;:EPL.ACE M oF.: :s B'r'" 
PF: i: trr 11 ~::·~AST> oi:;;: 1.o.1 o:: EST> • 11 

UTAB 24: HTAB 39: GET KBS: 
F'F~ I NT KE::f: 

HOME 
PF.:INT ~ PRINT : PRINT 
F'F.: I tH II IF \'OU t·lEED TO SEE T 

HE I t~STPUCT I Ot·4::; II 
1=·r:: I t·n 11 f~GA I t·l, F'F.:E:=:::: < E:::c >. 
oTHEF.:1 .• .1 I ::::E, u:::E Al .. l\' 11 

PF: nrr 11 OTHEF.: KE'/ TO ::::Hi F.:T T 
HE F'F.:OGF;.'. f4M. II 

UTAB 24~ HTAB 39: GET KB$: 
PPitH KB:f: 

IF KB$ = CHR$ (27) THEN 
GOTO 4 3 7 0 

F.:E M :+::+: :+: :+: 
F.:EM 
REM INITIALIZATION MODULE 



Listing 1 continued: 

61~1~;.0 FEM 
6040 F.:El"'I :+: :+::+::+: 
i: :.o~.:.o F.:EM 
6060 REM S OM E CONSTANTS 
6070 F.:EM 
i::.o:::c1 HOME : p :::: 63"?::::: H =: 35500: F' I 

i:.c1·:)0 
i::.10~~1 

611 ~~1 
6:L~:o 

61~)0 

6140 

::: ::: • l 4 1 !'.:i ·;:. 
RD = 360 / <2 * F'I) 

r::EM 
PEM APCSIN DEFINATION 
F.:EM 
DEF 
.·· 

FN APCSYN(X) = ATN ~~ 

SQR ( - X * X + 1)) 

bl~8 ~~M MUUULUS U~~lNlllUN 
6 l 60 F.:E:~M 

6170 DEF FN MOD(Z) = INT ((Z / 
ZF - INT <Z / ZF)) * ZF + • 

05) * SGN (Z / ZF) 

6190 PEM PEAD IN THE SATELLITE 
F'AF::f::1METEf;,::::; 

62~1~;,1 PEM 
62 1 (1 F.:t::::rroF.:E 
622~::1 f~EM 

6230 PEM N IS THE NUM8EP OR SAT 
ELLITES IN THE LIST 

6:~~40 F.:EM 
6 ::;:: !::i ~:~ i:•: E ~~ 0 t ·~ 

6 ::;:: E. 121 F•: E t"I 
6270 REM SN$( IS NAME APPAY AND 

SN( IS LONGITUDE ARPAY 
62::~~:~ F.'.Et•1 
629~~:1 

5:;::~~)~;) 

63~2~1 

E.~J-3~~1 

634~~ 

E.3~5,.::t 

i:;.:]6€1 
E,:3·;::ie~ 

t:.:3:::~~ 

63'311;;1 
641ZH?I 

64:1.0 
64~~(t 

EA:::;:~;,:t 

644~.:.'t 

64~)~) 

IF FG :::: 1 THEN GOTO 6340 
DIM SNS(N),SN(N),DSS(N)p0S( 

t·D , P$ 1:: 2~~ > 
F.:EM 
REM PS( IS PRINTER BUFFER 
F.:El"I 
Fi:1~i: I ::i:: 1 T'O t·~ 

F.: E ~~ D '.~: t·Hf:: •:: I ) 
F<:E f~[:o s::t .. I 0:: I ::0 

t'IE~·::T I 
'.31"·1 •:: 121 ::0 ::~ t,I 

F.:EM 
REM AO:: IS LOOK AZIMUTH ARR 

AY AND EC IS LOOK ELEUATION 
~~ F.: F.: f::,i.,.• 

f<:EM 
IF FG = 1 THEN GOTO 6490 
Dil"'I l~~O::t·~), FO::t·~) 

F.:EM 
PEM PEAD IN CITY F'APAMETEP 

EA6'2t REM 
E4?~3 F.:EM 
6480 PEM M IS NUMBEP OF ClTIES 

EA·:H;~ PEi:'.4L) M 
6'.500 F:EM 
6510 REM CNS( IS CITY NAME APRA 

Y;CLO:: IS CITY LATITUDE ARRAY 
; CMO:: IS CITY LONGITUDE APPA 

6520 F.: EM 
6531~1 

f.540 

6'.560 
t:.5?'CI 
E. ~5:~;:(1 

6590 
1::.i:.00 

IF FG = 1 THEN GOTO 6550 
DIM CN$(M),CL(M),CM(M) 
FOF:: I = l TO M 
F.:EAD Ct .. 1~t ( I ) 
F.:E:1~[:i CL i:: I ) 
F::E: ~:1 [:t C:: 1··1 ( I ) 
t·E:O::T I 

CL. ( (1) ::: M 
71~100 f;,:Er•I :~·: :+::+::+: 

71~) H'I f;,:EJ-1 
7020 REM THIS MODULE GIUES THE 

CITY LIST ALONG WITH THE OF'T 
ION OF CHOOSING ONE OF THE S 
TOPED CITIES OP ENTEPING A N 
El.1.I Ol"iE 

~·"tT~.[t F.:Ef·l 

7040 F.:EM :+::+::+::+: 

7'050 HOr··IE 
7060 IJTAB 2: HTAE: :L ~ F'F.: I tH "THE:::; 

E CIT IE:;:; ARE AUA IL.ABLE~ ": UT~::iE: 

5 = HTt~E: l 
'?0~'(~1 PEM 
7080 PEM GET NUMBEP OF CITIES. 

IF >30 THEN TPUNCATE. 
7·0·:10 F.:EM 
7100 M = CL(0) 
71:LO IF M > 30 THEN M = 30 
7120 
"?130 

7'140 
'? 1 !:iO 

7' 160 
7170 

7' 1 :3t~ 
71 -::i~:::i 
7'200 
7:2:1.0 
7220 

"?240 

F.:EM 
F.:EM 

l.1.1:::; OF 
EEDED 

PEM 

DETERMINE NUMBEP OF PO 
DUAL COLUMN F'PINTING N 

Ml = M 
=: Ml 
PEM 

,.... 2:M2 I t-H ( M 1 ) : MF' 
- M:2 

REM DEFAULT TAB OFFSET F'OS 
IT I OM:;:; 

PEM 
HL. :::: 3: HF.: = 23 

FOR I = 1 TO M2 
.J ::: I + M2 

F.:EM 
PEM IF MP=O THEPE WILL BE 

2 COLUMNS ON EACH POW. OTHE 
PWISE THERE WILL BE AN EXTPA 

F.:01.d. 
F.:EM 

7:250 IF MF' < > 0 THEN J ~ J + 1 

7:260 PEM 
Listing 1 continued on page 430 
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Listing 1 continued: 

7270 REM GOSUB DETERMINES THE 
NUMBER OF DIGITS IN I,J 

7:2::::0 F::EM 
7290 GOSUB 30000 
7300 PRINT TAB( HL - Hl);I; TAB( 

HL + 2) , CtH: (I ) ~ TAB ( HR - H2 
);J; TAB( HR + 2);CN$(J) 

T3 l (1 t·4E >=:T I 
7320 IF MP < > 0 THEt·4 Go::::UB 30 

000: PRINT TAB( HL - Hl);I; 
TAB( HL + 2);CN$(I) 

7330 F.:El"'I 
7340 REM GET CHOICE OF CITY. 0 

NLY ONE AT A TIME!!! 
7350 REM 
7~::':60 l..'Hm 21 : HTAE: l : pr;:: I t·n "an 

ER '/OUR CHO I CE B'/ I t·ff:o I CAT I t·H3 
• II 

7'37Ct F'F: Hff TAE: ( 2); II A t·4UMBEF: E:E 
Tl.dEEt·4 1 AHD II; M ~ II OR u::: I t·H:i " 

"(":3::::~J F'F: ItH TAB ( 2) ; II i:~H\' OTHEF: I< 
E\' 1=0R A t·4El.1.I c IT\' II; : I t·ff'UT 
~:::B$ 

TS')U REM 
7400 REM WHAT IS KB$ 
?41 t1 F:EM 
7420 CY = UAL (KB$) 
-;:·4:s0 IF CY < 1 OR CY > M THEt·4 

GOSUB 1050:CK = M + l 
7440 F:Er·1 
(4~.:'o~J F.'.El"'l HUl.1.I DU ::::t=:iTEL.L. l IE 

7460 REM 
::::000 F:EM :+::+::+::+: 

::;:010 REM 
8020 REM THIS MODULE GIUES THE 

SATELLITE LIST ALONG WITH 
THE OPT I Ot·4 OF U:::: I t·H3 ALL THE 
STORED NAMES OR ENTERING A N 
El.•J Ot·4E 

::::o ::r,o REM 
:;::(HO F:EM :+::+::+::+: 
:::(~~:;0 HOME 
::::060 '...'TAB 2: HH:1E: 1: PRitH "THE:::: 

E ::::r1TELL I TE:::: AF.:E nu A I LABLE: 11 

: UTf~1B 5: HTAB 1 
::::070 REl"'I 
:::0::::0 E:EM GET tKIMBER OF ::::ATELL IT 

E::::. IF >30 TRUt·4CATE 
:::09•:::1 REM 
:::: 100 t·4 ::: :::;t-4 ( [1) 
8110 IF N > 30 THEN N = 30 
::;: 120 F:EM 
8130 REM DETERMINE NUMBER OF DU 

AL COLUMN PRINTINGS NEEDED 
::: 140 r;,:EM 
8150 Nl = N / 2:N2 - INT O::Nl):NP 
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= t·4 1 -· t·f2 
::;:: 16•3 F:EM 
8170 REM DEFAULT TAB OFFSET POS 

ITIOt·E 
::::i::::o REM 
8190 HL = 3~HR = 23 
8200 FOR I = 1 TO N2 
::;: 2 1 0 .J == l + t·C 
::::2 :2 0 F;,:E M 

REM IF NP=0 THEN THERE WI 

:::21~.t1 

::::270 

::::290 
::::300 

LL BE 2 COLUMNS FOR EACH ROW 
OTHERWISE, AN EXTRA ROW I 

:;:: HEEDl:T•. 
F'.EM 
IF NP < > 0 THEN J .J + 1 

F.:EM 
REM GOSUB DETERMINES THE N 

UMBER OF DI 13 Ir:: I t·4 I , .J 
F'.EM 
Go:::uB 3000•) 
PRINT TAB< HL - Hl);I; TAB< 

HL + 2);SN$0::1); TAB< HR - H2 
);J; TAB( HR + 2);SN$(J) 

t·4E:=<T I 
8320 IF NP < > 0 THEN GOSUB 30 

000: PRINT O::HL - Hl);I; TAB( 
HL + 2) ; ::::t·U: ( I ) 

::n ::rn F.: EM 
::::340 REM tKrl .•. 1 13ET CHO I CE OF 1 .• JH IC 

H SATELLITECS) TO USE 
:::::3~:'i•:~ PEr·1 
::<::.i::.0 UT1:~E: 2•:::1 = HHiB 1: PF: I tn 11 Et·n 

ER \'UUR CHO I CE: II 

::::3'?('.I PR I t·H Tr:~r:: ( 2) ; 11 ZERO ( 0 > TO 
1.J::::E~ i::iLL OR 11

: F'F'. I 1·n TnE: c 2 >; 
"f~t·r/ tKIME:ER E:ETl .• JEEN 1 m-H> 11 

; 

H; II OP II :: F'P I l··H TAB ( 2) ; II f~1t·4\' 

OTHER KEY FOR A NEW SATELLI 
TE II;: JHPUT l<B$ 

~:::::2.8l'I REr·1 
8390 REM WHAT IS KB$ 
840(1 REM 
8410 SQ = ASC (KB$) 
8420 SK = UAL (KB$) 
8430 REM 
8440 REM GO GET A NEW SATELLITE 

:::::450 F.:EM 
8460 IF SK = 0 AND (SQ < 48 OR S 

Q > 57) THEN GOSUB 3050:SK = 
t·4 + 1 

'300•:::1 REM :+::+::+:+: 

901 •:::1 F.:EM 
9020 REM SETUP CITY.SATELLITE P 

ARAMETERS PRIOR TO AZ.EL CAL 
CULATION 

9[13•:::1 F.:EM 



Listing 1 continued: 

904~3 F.'.EM :+::+::+::+: 

9050 F.'.EM 
9060 F.'.EM DO CITY FIRST 
9070 REM 
9080 IF CK > M THEN DC$ = NC$ 
9090 IF CK < = M THEN DC$ = CN$ 

<CK):Ll = CL<CK):Ml = CM<CK) 

'3100 F.:EM 
9110 REM DO SATELLITE. FIRST S 

ETUP DEFAULT NAME AF.'.RAY 
912C1 F.'.EM 
9130 N = '.'.:N(0) 
9140 FOP I = 0 TO N 
9150 DS$0::I) = SN$(I) 
9160 DSO::I) SNO::I) 
'31 70 ME>=:T I 
91 ::;:0 F.:EM 
9190 F.'.EM IF SK=0 USE ALL 
9200 F.:EM 
9210 IF SK = 0 THEN GOTO 9350 
9220 F.:EM 
9230 F.'.EM DISTINGUISH BETWEEN SK 

= 1 , t·~ At-m :::¥: >t-~ 
9240 F.:EM 
'325(1 DS([1) = 1 
9260 IF SK > N THEN GOTO 9300 
9270 DS$(l) = DS$0::SK) 
9280 DS(l) = DS <SK) 
'3290 GOTO '3350 
9300 DS$(1) = NS$ 
9310 o::::i:: 1) = M2 
9320 F.:Ef'1 
9330 REM NOW DO AZ,EL CALCULATI 

Ot-~ 

9340 
9350 
9360 
9370 
93::;:0 
9390 

REM 
M>=: = D:;::(0) 

FOP I = 1 TO M>=: 
M2 = D:;:;( I) 

Gi:::1::::uB 210 
A(I) = '/:E(I) 

9400 t·~E:=<T I 
1 (1(1(1(1 F.:EM :+::+::+::+: 

1 [101 ~:;:1 F.:EM 

EL 

10020 F.:EM THIS MODULE DOES THE 
SCREEN DISPLAY OF THE CALCU 

LAT I Ot·~ F.'.ESUL TS 
10~:::130 PEM 
1 ~.:H.:14~.:1 RE:.f·l lf<'.:+:it::+: 

1 005~:::1 HOME 
10060 l.)TAB 2: HTAB 4: PF.: I NT II FF.:O 

M: II; DC$ 
10070 UTAB 5: HTAB 29: PRINT "AN 

TEt-~NA" 

1008~3 PF.:I tH TAB( 4); "TO"; TAB( 
26);"AZIMUTH"; TAB< 35);"ELE 
I.}• u 

10090 F.'.EM 
10100 REM SETUP TEXT WINDOW TO 

PF.:OTECT LABLE::;; 
1 ~31 10 F.:EM 
1012(1 POKE 34, 7 
10130 REM 
10140 REM SOME DEFAULTS: LINES/ 

PAGE;START LINE;STOP LINE;AZ 
,EL TABS 

10150 REM 
1016(1 LP = 15: ST 

31: HR = 3:3 
1(1170 PEM 

LP:HL 

10180 F.:EM DE TERM I NE NUMBEF.: OF D 
I ::;:PLA\' PAGE::;; 

1 [11 90 F.:EM 
10200 Zl = INT <N / 15) 
10210 ZP = Zl + 1 
1022~3 REt·l 
10230 REM DISPLAY PAGE LOOP 
10240 F.'.EM 
10250 FOR ZQ = 1 TO ZP 
1026(1 UTAB 8 
10270 IF DS(0) ~ SP THEN SP = DS 

10280 FOP ZR = ST TO SP 
10290 I = A(ZF.:):J = E<ZF.'.) 
10300 GOSUB 30000 
10310 PRINT TAB< 2);DS$(ZR); TAB< 

HL - Hl);I; TAB< HR - H2);J 
10320 NE>=:T ZF-: 
1033~3 UTAB 24 
10340 PRINT "<E::::c> TO PF.:INT/ANY 

KE\' TO COt·H ! MUE " ; : GET KB$ 
10350 REM 
10360 REM IF KB$=CHR$(27) THEN 

· GOTO PRINT ROUTINE 
1 ~:;:1370 REl'l 
10380 IF KB$ = CHR$ (27) THEN 

GOSUB 50000 
10390 ST = SP + 1:sp = SP + LP: HOME 

10400 NE::-:;T ZG! 
1 (141 ~:;:1 REM 
10420 REM DO ANOTHER SET? 
10430 F::EM 
10440 TEXT : HOME 
10450 PRINT : PRINT 
10460 PR I t·H II USE < ESC > TO 1_i:::;E TH 

E PF.:OGF.:AM AGAIN. II 

1~:::147~:;:1 PR 1 NT 11 u:::;E < F.:TN > TO LEA•.)E 
THE PROGPAM." 

10480 GET KB$: PRINT KB$ 
10490 IF KB$ = CHR$ (27) THEN F 

G = 1: GOTO 6080 
10500 IF KB$ = CHRS (13) THEN 

GOTf:J 10520 
Listing 1 continued on page 432 
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Listing 1 continued: 

lU~lU bUIU 1U44U 
10520 TEXT : HOME : END 
2000~:3 REM 
20010 REM DATA STATEMENTS 
20020 F.:EM 
2003~~1 DATA 1 ·-::· 
20040 DATA COMSTAR 3.-87 
20050 DATA WESTAR 3,-91 
20060 DATA COMSTAR 2.-95 
20070 DATA WESTAR 1.-99 
200::::0 DATA AN I~::: 1 • -104 
20090 DATA ANIK 2,-109 
20100 DATA ANIK 3.-114 
20110 DATA SATCOM 2.-119 
20120 DATA WESTAR 2.-123.5 
20130 DATA COMSTAR 1.-128 
20140 DATA SATCOM 3.-132 
20150 DATA SATCOM 1.-135 
20160 D~iTA 11 
20170 DATA WASHINGTON D.C .• 39,-

77 
20180 DATA LOS ANGELES,34.-118 
20190 DATA NEW YORK.40.5.-74 
20200 DATA ATLANTA.33.5.-84.5 
20210 DATA MIAMI.25.75.-80.25 
20220 DATA JACKSONUILLE.30.5.-8 

1. ~3 
20230 DATA TAMPA.28 . -82.75 
20240 DATA ANCHORAGE.60.8.-147 
20250 DATA NOME.65.-165 
20260 DATA PHOENIX.33.5.-112 
20270 DATA LITTLE ROCK,34.75.-9 

.-. .-, c,:-
~. L·-' 

I'M WRIT! NG A 
WONDERFUL PROGRAM. 
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2·397~~1 F.:EM 
29980 REM TAB POSITIONING ROUT! · 

t~E 

2'3990 F.:EM 
30000 Hl = 3:H2 = 3 
30010 IF I < 100 THEN Hl = 2 
30020 IF I < 10 THEN Hl = 1 
30030 IF J < 100 THEN H2 = 2 
30040 IF J < 10 THEN H2 = 1 
30050 RETURt·~ 

49'3':'i0 PEM 
4gg~~ REM PRINTER ROUTINE 
4·3·3~::-0 F.:El'l 
49980 REM FOLLOWS SCREEN FORMAT 

SHOWN ON PAGE 16 OF APPLE R 
EFEPEMCE l"lAtKIAL 

4'9'3 '~! 0 RE1·1 
50000 FOR I = 1 TO 3 
50010 LN = 1024 + CI - 1) * 40 
50020 FOP J = 1 TO 8 
50030 LM = LN + i::.J - 1) :+: 12:::: 
50040 ,:::,i: = II 

50050 FOP K = 0 TO 39 
50060 A$ = A$ + CHRS i:: PEEK <LM + 

K>> 
i:;0ff?O t·JE:=<T K 
50080 P$(8 * <I - 1) + J) = A$ 
50090 MEXT J: NEXT I 
50100 PR# 2 
50110 FOR J = 1 TO 23 
50120 PPINT P$(J): NEXT J 
::;013~~1 PF.:# 0 
50140 F.:ETURt·~ 

OH- H~CK. I DIDN'T GET 
IT ON TAPE. 



Technical Forum 

ZBO Starting Address 
One Juntp Further 

Steven Lemmen 
2034 Kings Road 

Victoria BC 
Canada V8R 2P7 

While designing my homebrew Z80-based computer 
system, I realized it would be a great advantage to have 
programmable memory in the first page of memory 
space. If I could reach that goal, I could make full use of 
the Z80's restart locations for more flexible program
ming. But I needed a way to pass control to a memory 
page other than page 0, where a program in EPROM 
(erasable programmable read-only memory) would be 
located. Because experience has taught me to rank flex
ibility in microprocessor systems as a high priority, I 
wanted to be able to start at any page. 

My approach is similar to the one proposed by Randy 
Soderstrom in "Forcing the Z80 Starting Address" 
(February 1981 BYTE, page 288), but mine provides flex
ibility and the lower device count desirable in a 
microprocessor system. Program execution can be 
directed to any of the Z80's 256 memory pages by setting 
an 8-bit DIP (dual-inline package) switch to the ap
propriate setting to indicate the desired page, using four 
integrated circuits. 

As shown in figure l, two SN74LS257 multiplexers 
drive the switch-settings onto the data bus at the ap
propriate time. These devices have three-state outputs 
allowing them to be connected directly to the data bus. 

Figure 2 shows the timing sequence associated with the 
circuit operation. The timing of the forced-jump instruc
tion is controlled by the dual D flip-flop circuit made of 
IC3. When RESET occurs, these two flip-flops are set, 
causing the JUMP ENABLE signal to go low. This, in 
turn, prevents any RD pulses from enabling the bus 
receivers, and also enables ICl and IC2 to drive the Z80 
data lines. 

After a reset, the first address the Z80 places on the ad
dress bus is 0000 hexadecimal. The byte it fetches from 
this address will be interpreted as an operation code, 
making Ml go low and causing IC3 to reset. This action 
stores the first occurrence of Ml. With address lines AO 
and Al low, the value placed on the data bus will be C3 
hexadecimal-the operation code for a jump instruction. 
When the address lines go to 0001 hexadecimal to fetch 
the low byte of the jump address, the multiplexers will 
place 00 on the data bus. When the address lines go to 
0002 to fetch the high byte of the jump address, the value 
of the 8-bit DIP switch is placed on the data bus. The 
characteristics of TTL (transistor-transistor logic) mean 
pullup resistors are not needed on the DIP switch. An 
open switch will assume a logic 1 state and a closed 
switch will assume a logic 0 state. 

The cursor in figure 2 marks the first RD cycle in the 
previous sequence. The Z80 will now execute a jump to 
location xxxxxxxxOOOOOOOO binary, where xxxxxxxx rep
resents the value set by the DIP switch. At this location 
an operation-code fetch cycle is executed. When Ml 
goes low after this cycle, IC2b is reset, marking the sec
ond occurrence of Ml. The JUMP ENABLE signal is 
then disabled and the bus-receiver RD signal reen
abled. The E marker in figure 2 indicates this point in the 
timing. The Z80 is now executing program code starting 
at the page specified by the DIP switch setting. 

On my processor card, I connected the data lines of 
this circuit directly to the Z80 data lines. I connected the 
BUFFER RD signal to the bus receivers that buffer the 
backplane to the Z80 data bus. In this way, memory that 
would normally be read at memory address 0000 would 
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Number 
IC1 
IC2 
IC3 
IC 4 

AO 

Al 

RESff 

Mi 

DIP 
SWI TCH 

Type 
74LS257 
74LS257 
74LS74 
74LSOO 

IC4 
74 LSOO 
3 

]] 

+ 5 v 
16 
16 
14 
14 

4 

IPR 

IC3a 
74LS74 

ICK 

ID 

IQ 
5 

+ 5V 

GND 
8 
8 
7 
7 

IC! 
74 LS2 57 

I A I Y D7 
3 

18 

2A 
6 

28 
2Y D6 

11 3 A 

3 Y D5 
38 

14 
4A 

4Y D4 
4B 

SELECT G 

11 115 DATA BUS 

' I 

2 IA 
4 

IY 03 
IB 

2A 
D2 

2B 
]] 

3A 
10 

3B 
3Y DI 

14 
4A 

13 12 
DO 4B 4Y 

IC2 
74LS257 

SEL ECT ii 
15 

10 

2 PR JUMP ENA BL E 
12 

2D 2Q 
s 

IC3b + 5V 
74 L S74 

II 2CK 

2CLR 

BUFFER READ 

Figure 1: Schematic diagram of the circuit used to force ZBO starting addresses to any of 256 memory pages. !Cl and IC2 are three
state multiplexers that pass the address set by the switches when .the proper combination of reset signals occurs. 
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2.5 MHz CLK 0 

kJ 0 

n 0 

BUFFER RD LJ 
JUMP ENABLE 0 

Al 0 

AO 0 
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Figure 2: Timing relationships of the forced jump. 

not affect program flow during the forced-jump se
quence. But the circuit could be connected to directly dis
able memory as suggested by Soderstrom. 

If your system has a negative-true bus, you can use an 

Circle 404 on inquiry card. 

SN74LS258 in place of the SN74LS257. And if you need 
more current-driving capability, you can use regular TTL 
in place of the LS TTL in the multiplexer chips.• 
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SOFTIM 
A Software Titner 
Dan Terpstra, Dittmer Laboratory of Chemistry, POB 254, 

Florida State University, Tallahassee FL 32306 

I recently found myself in a situation where I had to use 
a 280-based microcomputer to collect data as a function 
of time, then average that data over an extended period 
of time and subject it to a Fourier transformation to 
analyze its frequency dependence. This meant that I 
needed several highly accurate timers that I could set very 
precisely over a wide range of different time periods. 

When precision and accuracy are required (as with 
computer-synthesized music), a timing job is often 
assigned to interrupt-driven hardware timer circuits, such 
as the Zilog CTC (counter/timer circuit) or the Intel 8253 
programmable timer. These circuits base their timing in
tervals on crystal oscillators , and can fulfill a wide range 
of timing functions if they are available in a system. 

If the timing requirements are not very rigid (as with 
games or video animation), simple software loops are 
usually adequate. These loops can be "tweaked" em
pirically to provide the aesthetically appropriate amount 
of delay. 

But what do you do if you need precise, accurate time 
delays and you don't have the hardware to do it? Could I 
satisfy all those requirements with software? 

I wrote a few simple timer routines, just to identify the 
problems that I had to solve. (I will classify the routines 
according to the number of bytes used to count repeti
tions of a timing loop.) My 1-byte timer was the simplest 
to code, but it was deficient in both resolution and 
dynamic range; the 2-byte timer was better in both 
respects but still not substantial enough for my pur
poses; the 3-byte timer had an adequate dynamic range, 
but the internal branching of the routine resulted in tim
ing jitter that depended on the relative number of times 
each branch was executed. In addition, all of these 
routines had a finite amount of overhead as they entered 
and exited the timing loop, which lead to a constant error 
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that was increasingly significant for shorter and shorter 
time delays. 

As a result of these simple routines, I made a list of the 
characteristics for my ideal software timer: 

•at least 3 counter bytes to allow an adequate dynamic 
range (ratio of longest time to shortest time) 
•rapid execution for high resolution (brief timing loop) 
•internal branches of identical length to eliminate 
branching jitter 
•subroutine structure to avoid excessive code duplica
tion 
•setup and calling sequences within the timing loop to 
prevent constant timing errors 
•capability of generating several different intervals or 
repeating the same interval in any given program 
•time delays that can be defined at run-time from 
keyboard input or other sources 
•if possible, a loop-execution time in even units to 
eliminate the need for a clumsy conversion routine that 
sh if ts from a human time frame to a software time frame 

By carefully counting the T-states (external clock 
cycles) for each instruction (as given in the ZBO-CPU 
Technical Manual), and after several false starts, I finally 
arrived at a deceptively simple program that I call SOF
TIM, shown in listing 1. The time-delay count is stored as 
a 3-byte (24-bit) positive integer that can take on hexa
decimal values from 1 to FFFFFF. It is located in memory 
with the bytes arranged in a low, middle, high format, 
and it is not modified by the timing loop (which allows 
the same time delay to be generated repeatedly) . The 
necessary registers are loaded outside the subroutine so 
that several different time delays can be maintained 



Listing 1: The high-precision timing program, SOFTIM, written for the Zilog ZBO microprocessor. Careful attention to T-states 
(microprocessor clock cycles) allows high-resolution timing of a broad range of intervals in standard time units. 

0100 
0103 
0106 

0109 

OlOA 
OlOB 
OlOC 
OlOE 
0111 
0113 
0114 
0115 
0116 
0117 
OllA 
OllB 
OllD 

OllE 
0120 

2AlEOl 
3A2001 
CDOAOl 

C9 

3C 
47 
3EOO 
C31301 
1800 
00 
2B 
7D 
B4 
C21101 
05 
20F7 
C9 

(0002) 
(0001) 

. 
I 

; 
; 

; 

; 

. , 

; 

**** SOFTIM: Z80 SOFTWARE TIMER **** 
**** WRITTEN BY: DAN TERPSTRA **** 

***** CHEMISTRY DEPARTMENT ***** 
** FLORIDA STATE UNIVERISTY ** 

***************************** 

The execution time of this routine is given by: 
T = (N+2)*40 

where T is the time in t-states, and N is the 3 byte 
(positive integer) delay quantity obtained from memory 
locations LODELA, HIDELA. To calculate the time in 
seconds, multiply the number of t-states by the time of 
one clock cycle (e.g. 4 MHz = 250 ns/cycle). This 
timing assumes memory that operates with no wait 
states. The minimum time of execution for a 4 MHz Z80 
is 30 usec for N = 1 (including the CALL and RET 
sequence), increasing in steps of 10 usec to a maximum 
of over 160 sec. N = 0 is undefined, and N = 
FFFFFF(HEX) is the maximum time period. There is NO 
software jitter in this timing loop . 

MAIN: ;CALLING SEQUENCE (INCLUDED IN TIMING) 
LD HL,(LODELA) ;LOW ORDER COUNT WORD 
LD A, (HID ELA) ; HIGH ORDER COUNT BYTE 
CALL SOFTIM ;TIME IT 
••• CONTINUE WITH PROGRAM .•• 
RET . , 

SOFTIM SUBROUTINE 
; 

ENTRY CONDITIONS: 
A, HL = 24 BIT POSITIVE COUNT 

EXIT CONDITIONS: 
A=B=HL=O 

MODIFIES: 
A, B, HL 

SOFTIM: INC A 
LD B,A 
LD A, 0 
JP SOFTM2 

SOFTMl: JR SOFTM2 
SOFTM2: NOP 
SOFTM3: DEC HL 

LD A,L 
OR H 
JP NZ, SOFTMl 
DEC B 
JR NZ,SOFTM3 
RET 

STORAGE LOCATION FOR 24-BIT 
LODELA: DS 2 
HID ELA: DS 1 

;AT LEAST ONE PASS 
;THROUGH OUTER LOOP 
;DUMMY INSTRUCTIONS 
;TO KILL TIME 
;DELAY 16 T STATES 

;DECREMENT LOW ORDER 

;HL = 0? 
;NO, LOOK AGAIN 
;B = ZERO? 
; NO, REPEAT OUTER LOOP 
; YES, · RETURN 

TIME DELAY WORD 
;LOW ORDER 16 BITS 
;HIGH ORDER 8 BITS 
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Listing 2: Version of SOFT IM modified for use with an Intel 8080 processor. This version provides resolution and range similar to the 
version shown in listing 1, but measurements are not provided in standard units of time. 

0100 2A2001 
0103 3A2201 
0106 CDOAOl 

0109 C9 

OlOA 3C 
OlOB 47 
OlOC 3EOO 

OlOE C31501 
0111 C31401 

0114 00 
0115 2B 
0116 7D 
0117 B4 
0118 C21101 
OllB 05 

OllC C21501 

OllF C9 

0120 
0122 

i 

. 
I 

. 
I 

***** SOFTIM: SOFTWARE TIMER ***** 
*** MODIFIED FOR 8080 FAMILY *** 

****************************** 

The execution time of this routine is given by: 
T = (N+2)*38 

This is 2 t-states shorter than the equivalent Z80 
routine, resulting in a slightly less managable minimum 
time of 28.5 usec and a step size of 9.5 usec, again 
assuming a 4 MHz clock. All other features of the 
timer remain identical to the Z80 version of this 
program • 

MAIN: ;CALLING SEQUENCE (INCLUDED IN TIMING) 

; 

LHLD LODELA ;LOW ORDER COUNT WORD 
LDA HIDELA ;HIGH ORDER COUNT BYTE 
CALL SOFTIM ;TIME IT 
••• CONTINUE WITH PROGRAM ••• 
RET 

SOFTIM SUBROUTINE FOR 8080 

********************************** 
; CODE THAT DIFFERS FROM Z80 VERSION 

IS MARKED OFF BY ASTERISKS 
********************************** 

SOFTIM: INR A ;AT LEAST ONE PASS 
MOV B,A ;THROUGH OUTER LOOP 
MVI A,0 ;DUMMY INSTRUCTIONS 

;********************************************* 
JMP SOFTM3 ;TO KILL TIME 

SOFTMl: JMP SOFTM2 ;DELAY 14 T STATES 
;********************************************* 

SOFTM2: NOP 
SOFTM3: DCX H ;DECREMENT LOW ORDER 

MOV A,L 
ORA H ;HL = 0? 
JNZ SOFTMl ;NO, LOOK AGAIN 
DCR B ;B = ZERO? 

;********************************************* 
JNZ SOFTM3 ;NO, REPEAT OUTER LOOP 

;********************************************* 
RET ;YES, RETURN 

STORAGE LOCATION FOR 24-BIT TIME DELAY WORD 
LODELA: DS 2 ;LOW ORDER 16 BITS 
HIDELA: DS 1 ;HIGH ORDER 8 BITS 
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simultaneously in different memory locations. 
The calling sequence shown in the three lines following 

MAIN is part of the timing calculation and should not be 
modified. The SOFTIM subroutine modifies several 
registers, as indicated in the listing, so the prior contents 
of these registers should be saved if they will be needed 
later. Both branches of the timing loop contain exactly 
forty T-states, eliminating branch jitter and resulting in 
an execution time of 10 µs (microseconds) for a 4 MHz 
Z80. The CALL and RET (return) sequence is eighty 
T-states, . exactly twice as long as the timing loop. This 
means that all setup error is eliminated by specifying the 
delay count as 2 less than the number of counts actually 
required. 

SOFTIM can, of course, be modified to run on Intel's 
8080 microprocessor, as well as on a Z80 (as shown in 
listing 2). The only essential changes involve the conver
sion of two relative jumps to absolute jumps. This has the 
effect of shortening both branches of the timer loop by 
two T-states, which requires further modification to the 
setup portion of the program. 

By vectoring the first jump instruction to SOFTM3 
rather than SOFTM2, a NOP (no operation) instruction 
is avoided during setup, and four T-states are eliminated. 
This restores a 2:1 balance between the setup sequence 
and the timer loop. (These changes are highlighted with 
asterisks in listing 2.) Shortening the 8080 version of 
SOFTIM yields a timing loop of thirty-eight T-states. 
This results in a somewhat ungainly loop execution time 
of 9.5 µsat 4 MHz (7.6 µsat 5 MHz), which makes time 
conversions unavoidably clumsy in this version of SOF
TIM. 

To the best of my knowledge, SOFTIM overcomes 
most of the serious drawbacks commonly associated with 
software-based timing functions. The major remaining 
disadvantage of this or any other software timer when 
compared to hardware is that it requires the micro
processor's complete attention while it is timing and 
prevents the computer from performing any other func
tions. 

A few words of warning are in order at this point: 
SOFTIM was designed to be run at full speed. If it. is 
burned into EPROM (erasable programmable read-only 
memory) or used from slow user-programmable 
memory, wait states can be introduced that affect its tim
ing characteristics. In specific environments, you can 
probably compensate for this result as long as the wait 
states are introduced in a consistent manner. Finally, if 
your computer uses interrupt-driven or OMA (direct 
memory access) peripherals, be careful not to call SOF
TIM while they are active, since timing errors will result 
if a OMA access or an interrupt service occurs while the 
timer is busy. 

In spite of its shortcomings, SOFTIM provides an ac
curate and precise alternative to hardware timers-and at 
a much lower cost. In addition, it gives your microcom
puter a chance to have the (software) time of its life.• 

MICROPROCESSOR 
CROSS PASCAL RUN
NING ON ALL PDP-11/ 

LSl-11 SYSTEMS 

WRITTEN IN MACR0-
11 SYMBOLIC P-CODE 
OUTPUT ... USER
MODI FIABLE AND . .. 

LOW COST!!! 
TARGET 

MICROPROCESSORS 
8085 6809 
8048 68000 
Z80 Z8000 
9900 8086 
6500 PDP-11 
6800 

OPERATING SYSTEMS 

UNIX 

RT-11 

RSTS 

RSX-110 

RSX-11M 
RSX-11 M-PLUS 

IAS 

Circle 418 on inquiry card. 
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What's NeWlr1 

PUBLICATIONS 

Inf ormatlon-Processlng Industry Gulde 
Data Sources is a pariies. and 3900 seNice 

1460-page guide to nearly industries. A single issue of 
7000 software products Data Sources costs 520. 
and more than 6000 sys- Charter subscriptions cost 
terns and peripherals. Prod- 5 60 per year for four issues. 
uct locators and cross- For details. contact Data 
indexes help you find your Sources. 20 Brace Rd., 
way to company profiles of Cherry Hill. NJ 08034. 
1200 hardware manufac- (609) 429-2100. 
turers. 300 software com-

Columbia 
Products Catalog 
Columbia Data Products 

has a free catalog featuring 
its data-communication
storage equipment, single
and multiuser distributed
processing systems. and 
custom-designed micro
computers. Contact Co
lumbia Data Products. 
8990 Rte. 108. Columbia. 
MD 21045, (301) 992-3400. 
Circle 551 on inquiry card. 
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Circle 550 on inquiry card. 

lntronlcs Catalog 
Modules for analog

f unction computation. 
power supplies. data-dis
play modules. operational 
and isolation amplifiers. 
and nonlinear-function 
modules are among the 
products described in a cat
alog from lntronics. 57 
Chapel St., Newton. MA 
02158, (617) 964-4000. 
Circle 552 on inquiry card. 

Computerlst' s 
Directory 

The Community Com
puterist' s Directory (CCD) 
is a semiannual national 
database in telephone
book format for computer 
users. The "White Pages" 
contain hundreds of non
commercial listings sub
mitted by individuals and 
organizations wishing to 
share interests. informa
tion, skills. and resources. 
including hardware and 
software. Many list Source 
and CompuseNe num
bers. 

CCD's "Yellow Pages" 
also have hundreds of en
tries. subdivided in 7 2 cat
egories. including listings 
and display ads covering 
hardware. software. data
bases. consultants. sys
tems houses. publications. 
and seNices. A glossary of 
computer terms. a bulletin 
board section. and clubs 
and newsletters listings are 
also included. 

A one-year subscription 
to the CCD costs s 1 O. 
which includes a free 
"White Page" listing. two 
issues. and quarterly up
dates. The Community 
Computerist's Directory is 
published by Alternet, Inc.. 
POB 405. Forestville. CA 
95436, (707) 887-1857. 
Circle 553 on inquiry card. 

How to Copyright 
Your Software 

Sofprotex has released 
the report How to Copy
right Computer Software. 
The report costs 5 20 and is 
available from Sofprotex. 
POB 2 7 1. Belmont, CA 
94002. 
Circle 554 on inquiry card. 

Microcomputers 
and Farmers 

The Farm Computer 
News is filled with pro
gramming help. news of 
software and hardware. 
and reviews of computer 
products concerned with 
agriculture. The News is 
published monthly by Suc
cessful Farming Maga
zine. 1 716 Locust. Des 
Moines. IA 50336. Sub
scriptions are 540 per year. 
Circle 555 on inquiry card. 

16-Blt Microprocessor 
Handbook 

The J (t-Bit Microproces
sor Handbook examines 
the 8086, Z8000 series. 
68000. 9900, LSl-11. and 
16032 microprocessors. 
Software benchmarks that 
can be used for compari
sons are provided. and 
hardware and software 
support available for the 
devices is discussed. Reg
isters available. addressing 
capability. data types pro
cessible. clock speed. con
figurations. and instruction 
sets are covered. Pinouts. 
power-supply voltages. 
and system timing and op
eration are given. A simple 
example with 1/0 (input/ 
output) ports is used to il
lustrate the interfacing pro
cess. Interrupts are covered 
and complementary cir
cuits and devices are de
tailed. The J (t-Bit Micro
processor Handbook costs 
S 14.95, plus 5 1 for ship
ping and handling. and is 
available from Group Tech
nology. Ltd .. POB 87. 
Check. v A 24072. (703) 
651-3153. 
Circle 556 on inquiry card. 
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SYSTEMS 

16-Bit Microcomputers 
The ACS8600 family of munications protoco]s. 

16-bit microcomputers is Data rates of up to 800 
based on the Intel 8086 kbps (thousand bits per 
microprocessor. The sys- second) can be handled. 
terns provide up to 1 mil- The floppy-disk system can 
lion bytes of main memory. be upgraded to any of the 
plus online floppy- and hard-disk systems. and 
Winchester hard-disk each hard-disk system can 
storage from 1 to 80 mega- be upgraded to twice its 
bytes. Up to 1 megabyte of original capacity. 
memory can be addressed The systems feature error 
directly in blocks of 64 K detection and correction 
bytes. and a memory-manage-

The ACS8600 family is ment system. Each data 
organized around three word is accompanied by 6 
processors: the 8086 for bits of error-correction 
systems and applications code. which allows the 
control. the 8089 for OMA ACS8600 to perform 2-bit 
(direct-memory access) and error detection and single-
1/0 (input/output) process- bit error detection and cor-
ing. and the 8087 (option- rection. Memory manage-
alj for floating-point arith- ment is organized as 256 
metic. pages of 4 K bytes and pro-

Up to eight terminals vides both position inde-
and peripherals can be sup- pendence and protection 
ported. Expansion is possi- for the memory's contents. 
ble through a Multibus Four operating systems 
port. and the systems ac- are supported: Xenix. 
cept both · synchronous CP/M-86. MP/M-86. and 
and asynchronous com- Oasis-16. Languages sup-

porting end-user applica
tions are Microsoft's BASIC. 
Pascal. COBOL, and FOR
TRAN. as well as CIS
COBOL. Pascal/M-86. RM
COBOL. and C-BASIC-86. 

The basic ACS8600 sys
tem has 5 12 K bytes of pro
grammable memory. a 
1 0-megabyte hard-disk 
drive and floppy-disk back
up. and costs 5 12.990. 
Without the Winchester 
hard-disk backup. the 
same system. with dual 
floppy-disk storage of 1 
megabyte and 1 28 K bytes 
of programmable memo1y. 
costs 58990. There are six 
hard-disk configuations 
available. and prices range 
from 5 12.990 to 518.980. 
which includes 40 mega
bytes of memory and mag
netic-tape backup. For 
complete details on the 
ACS8600 microcomputer 
family. contact Altos Com
puter Systems. 2 360 Bering 
Dr .. San Jose. CA 95 13 1. 
(408) 946-6700. 
Circ le 557 on inquiry card. 

ZBOOO Processor 
Computex Microcom

puter Systems' Multibus
c om pat i b le processor 
board features a 16-bit 

. Z8001 microprocessor and 
sockets for two 27 16 
EPROMs (erasable pro
gram ma b I e read -only 
memories). The board has 
eight vectored-interrupt 
levels plus a nonmaskable
interrupt input. two pro
grammable timers. and a 
socket for a 9511 arith
metic processor. The board 
incorporates a memory
management circuit that 
divides memory into 
2 K-byte pages. which are 

then mapped into ad
dresses by the onboard cir
cuitry. This allows a total 
system-wide memory of 16 
megabytes. The 2 K-byte 
pages do not have to be 
contiguous in memory. 

The Multibus-compatible 
board costs 5998 and is 
.available from Computex 
Microcomputer Systems. 
5710 Drexel Ave .. Chica
go. IL 60637. (312) 
684-3183. 
Circle 558 on inquiry card. 

Host of New 
Telesoft Products 
The portable Telesoft

Ada compiler is the key 
part of the Telesoft-PSE 
family. which includes a 
Telesoft-Pascal multitasking 
compiler. a multitasking 
operating system. a screen
oriented editor. a 68000 
macroassembler. a 68000 
native-code translator and 
object-code linker. and 
general-purpose utilities. 
The Ada compiler performs 
full Ada syntax checking 
and supports packages. 
tasks. exceptions. identifier 
overloading. and separate 
compilation (with limita
tions). 

Another new T elesoft 
product is its fully inte
grated. desktop Worksta
tion computer system. The 
Workstation features the 
new Telesoft T68KO 
68000 processor board. 
which can run on the DEC 
(Digital Equipment Cor
poration) 0-bus The 
Workstation features an in
telligent terminal. floppy
disk or Winchester-disk 
drives. 256 K bytes of pro
grammable memory. and 
four serial ports. Telesoft-
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PSE for the 68000 is avail
able now and systems are 
being prepared for the 
8086, VAX, and IBM 370 
series. 

The Telesoft-Ada com
piler costs 5 2400, the 
screen-oriented editor is 
5 1 25, the link editor is 
5275, the 68000 macroas-
sembler and the native
code translator cost 5400 
each, and the Pascal com
piler is available for 5425. 
The T68KO board is priced 
at 52995. The Telesoft
Workstation ranges be
tween 5 10,000 and 
520,000, depending on 
disk configuration. For de
tails, contact Telesoft. 
1 0639 Roselle St. San 
Diego. CA 92121. (714) 
457-2700. 
Circle 559 on inquiry card. 

68000 Board 
TSO Display Products' 

68000-based processor 
board for the Multibus sys
tem has 256 K bytes of 
memory and the ability to 
work at 8 MHz with no 
wait states. Edge connec
tors for a logic analyzer are 
provided for easy debug
ging. Bus timeout protec
tion. simple memory pro
tection, and interrupt-type 
selection are also provided. 
The TSO Multibus-compat
ible 68000 board costs 
53000 and is available 
from TSO Display Products, 
Inc.. 35 Orville Dr., 
Bohemia, NY 11716, (516) 
589-6800. 
Circle 560 on inquiry card. 
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Sorcerers Net 
The Multi-Net 80 net

work system consists of an 
Exidy Sorcerer microcom
puter with peripherals that 
can transfer CP/M files and 
a timeshared global proces
sor that can handle up to 
1 6 Sorcerers with 64 K 
bytes of memory in each 
unit. Each Sorcerer is con
nected to a serial port on 
the user module and not 
through the system bus. 
Which reduces bus conten
tion and operator waiting 
time. The Multi-Net 80 
Global Processor supports 
8-inch IBM-compatible 
Winchester hard-disk 
drives and 8-inch floppy
disk drives. or cartridge 
tapes can be configured for 
backup. 

Multi-Net 80 operating
system software consists of 
CP/NET, CP/NOS, and 
MP/M which controls the 
global processor. The user 
operating system is 
CP/NOS, which looks to 
the user like CP/M 2 .2 _ Net
work communications be
tween user modules and 
the global module _are 
under the control of 
CP/NET. 

A single-user Multi-Net 
80 system costs approxi
mately 56000 and a 16-
user system is about 
534, 100_ Contact Exidy 
Systems. Inc. 1 234 Elko 
Dr., Sunnyvale, CA 94086, 
(408) 734-9831 -
Ci rcle 561 on inquiry card. 

Low-Cost Development Systems 
The CDP18S693 1802 CDP18S693 plus an 1802 

microprocessor-develop- assembler/editor PROM 
ment system comes with a (programmable read-only 
floating-point BASIC inter- memory) board and a sec-
preter and system utility ond cassette drive. Both 
software. It includes a development systems can 
CMOS (complementary be memory expanded up 
metal-oxide semiconduc- to 64 K bytes and 1/0 (in-
torj single-board computer. put/output) capacity can 
memory/cassette-controller be increased. Further infor-
board. a cassette-tape mation can be obtained 
drive, a five-card chassis from RCA Solid State Div., 
and case. and a 5 V DC POB 3200, Somerville, NJ 
power supply. The 08876. (800) 526-3862; in 
CDP18S693 costs 5499. New Jersey (201) 685-

The CDP18S694 has all 6423. 
the features of the Circle 562 o n inquiry card. 

SOFTWARE 

Supercalc for CP/M 
Sorcim Corporation has 

announced the availability 
of its Supercalc program for 
the CP/M operating sys
tem. Both 5- and 8-inch 
drives are supported, in
cluding Apple CP/M Xerox 
820, North Star. Super
brain, Micropolis, Zen ith. 
Osborne. and Vector 
Graphic. Superca/c features 
automatic formatting of 
printed reports and the 
ability to examine all for
mulas contained in a work
sheet on an interactive 
basis. Other features in
clude the ability to merge 
several sheets into one and 
an extensive help com
mand that guides you 
through all the levels and 
options in the program. 

The Supercalc program 
costs 5295, which includes 
user guide and tutorial. ref
erence card. and an in
stallation program for use 
with more than 25 ter
minals. For details, contact 
Sorcim Corp , 405 Aldo 
Ave., Santa Clara. CA 
95050, (408) 727-7634. 
Ci rcle 563 on inquiry card. 

1981 Tax 
Planning Models 

Pansophics 1981 Tax 
Planning Models incorpor
ate the changes in the 
federal income tax laws 
governing the year 1981 _ 
The I 981 tax reduction has 
been incorporated into the 
tax planning models. along 
with the combined divi
dend and interest exclu
sion, automatic calculation 
of the 20% capital-gains 
maximum tax, and the 



new FICA and self-employ
ment tax rates. Pan
sophics' tax models can 
print directly on IRS Form 
l 040 and your tax is cal
culated using either the tax 
tables or the tax-rate sched
ules automatically, which
ever is appropriate. 

The 1981 Tax Planning 
Models are fully supported 
and will run on 48 K- or 
64 K-byte Apple l/s, run
ning either DOS 3.2 or 3.3. 
There are two versions 
from which to choose: a 
personal mode/ for 5 l 00 or 
a professional version for 
5 l 50, which includes cor
porate and partnership tax
return models. For details, 
contact Pansophics, Ltd ., 
Whist/estop Mall, POB 59, 
Rockport MA 0 l 966. 
Circle 564 on inquiry card. 

6800 Pascal Compiler 
Technical Systems Con

sultants has released a 
6809 native-code Pascal 
compiler for op er at ion 
under 6809 Flex and Uni
flex operating systems. The 
compiler produces 6809 
assembly-language source 
mnemonics that are assem
bled into object code. The 
compiler supports integer 
and floating-point math 
with up to l 6.8 digits of ac
curacy, scientific functions, 
variable names unique to 
l 60 characters, sets of up 
to l 28 elements, dynamic
storage allocation and de
allocation, parameter pass
ing from the command line 
to the Pascal program, and 
the ability to call other 
Pascal programs. The 
Uniflex version supports 
random- access files. 

The compiler includes a 

What's Ne11r1 . 
manual, a copy of the 
Pascal User Manual and 
Report by Jensen and 
Wirth, the compiler and 
run-time object-code pro
grams. The Flex version 
sells for 5 200 and a single
processor license for the 
Uniflex version costs 5300. 
Both versions are provided 
with one year of main
tenance. Contact Tech
nical Systems Consultants, 
/nc., l 208 Kent Ave., POB 
2570, West Lafayette, IN 
47906, (3 l 7) 463-2502. 
Circle 565 on inquiry card. 

High-Quality 
Apple Graphics 

The Graphics Printing 
System program for the 
Apple II prints high-resolu
tion images on Diablo-for
matted daisy-wheel print
ers and thimble printers, 
such as NEC (Nippon Elec
tric Company) 55 lOs and 
5620s, and is stingy with 
your printer's expensive 
ribbons. A typical chart or 
graph takes 3-4 minutes to 
output to the printer. Im
ages can be selected from 
any rectangular area of 
the screen and printed in 
different sizes and formats. 

The Graphics Printing 
System features an on
screen software device, 
called the Magicframe, 
that can output any object 
down to one pixel in size 
and surround it with a 
border. The Graphics 
Printing System program 
costs 5109.95. Contact 
Progressive Software, Suite 
323, Blue Bell West Blue 
Bell, PA l 9422, (2 l 5) 
628-2383. 
Circle 566 on inquiry card. 

HiNet Networking Software 
Digital Mirosystems' detection, correction, and 

HiNet-2 networking soft- resend. The networking 
ware is designed for HiNet software also features a 
local computer networks. print-spooling utility and a 
HiNet's 500-k-bits-per-sec- utility that provides single-
ond data cable can address sector tracks on floppy disk 
up to 255 users. HiNet-2 to back up hard disks. The 
allows the use of CP/M 2.2 transfer rate to the drives is 
software on the network. l 4 K bytes per second. For 
Another feature converts details on the HiNet-2 soft-
CP/M software for multi- ware, contact Digital 
user networking SDLC Microsystems, l 840 Em-
f synchronous data-link barcadero, Oakland, CA 
control) protocols are stan- 94606, (4 l 5) 532-3686. 
dard with automatic error 

Tax Help 
for TRS-80 Users 

The Tax/Forecaster and 
Tax/Saver programs are de
signed to help TRS-80 users 
do their tax work. Tax/ 
Saver features special 
screen formatting for data 
input displaying to a video 
screen, two types of print
out and disk storage of 
data files. Tax/Saver com
pares all possible filing 
statuses, compares item
ized deductions to national 
averages. computes certain 
limitations, checks for ex
cess FICA, and helps deter
mine dependents. The 
Tax/Forecaster turns the 
Tax/Saver into a tax fore
caster. Both programs are 
tax deductible and run on 
TRS-80 Models I and Ill with 

Circle 567 on inquiry card. 

32 K bytes of memory and 
two disk drives. Including a 
user manual, Tax/Saver I 
costs 5 79.95, Tax/Saver II 
(an enhanced version) is 
5 l l 9.95, and Tax/Fore
caster is 529.95. The man
ual is available separately 
for 519.95. For details, con
tact Micromatic Program
ming Co, POB l 58, 
Georgetown, CT 06829, 
(203) 544-8777. 
Circle 568 on inquiry card. 

BASEX Complier 
for the Heath H-8 
The BASEX language 

combines the features of 
BASIC with executable ma
c hi n e-1 an g u age code. 
BASEX programs typically 
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run up to I 0 times faster 
than similar BASIC pro
grams. BASEX compiler 
and loader programs on 
cassette for Heath H-8 
microcomputers are now 
available from Interactive 
Microware. This enhanced 
revision of BASEX includes 
a console driver. com
mands to save and load 
programs on tape, and a 
manual. which has listings 
of the compiler and execu
tion routines. The manual. 
a Heath H-8 addendum. 
and cassette are offered for 
533. The BASEX manual 
can be purchased sepa
rately for 58 from BYTE 
Books. 70 Main St.. Peter
borough. NH 03458. (800) 
258-5420; in New Hamp
shire (603) 924-9281 . 

BASEX cassettes are also 
offered for TRS-80 Leve.I II, 
Sorcerer. Sol. and Poly-88 
systems, and disk versions 
are available for 5-inch 
North Star and 8-inch sin
gle-density CP/M systems. 
For additional information. 
contact Interactive Micro
ware Inc .. POB 771 , State 
College. PA 1680 I. (814) 
238-8294. 
Circle 569 on inquiry card. 

Convert Apple 
to Apple 

The Super Apple Text
writer allows you to con
vert a file generated by 
Applewriter. Supertext. and 
Superscribe word proces
sors into a file accessible by 
the other two. It can con
vert standard text files into 
files accessible by either 
Supertext or Applewriter 
and it converts Applewriter 
or Supertext files into stan
dard text files. It lets you 
edit information obtained 
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What's ·Neww? 
from a communications 
network as well as transmit 
files through a modem. It is 
possible to develop and 
edit a BASIC program using 
a word processor and then 
use Super Apple Textwriter 
to convert the file into a 
text file that can be exe
cuted into memory. Super 
Apple Textwriter retails for 
5 49. 9 5 and is available 
from Mint Software. 6422 
Peggy St.. Baton Rouge. 
LA 70808. (504) 766-2318. 
Circle 570 on inquiry card. 

Overlay Linker 
The Overlay Linker can 

link files produced by Cro
memco's Macro Assembler 
and by the FORTRAN. C. 
and COBOL compilers to 
produce executable object 
files. The Linker permits the 
construction and execution 
of programs that are too 
large to fit into available 
memory. Any standard 
Cromemco relocatable file 
that does not include ab
solute loading can be 
loaded by the Linker. It can 
also manage an arbitrary 
number of common blocks 
and create an arbitrary 
number of overlays. each 
in a separate file on disk. 
Commands can be given 
to the Linker as a part of 
the command line. A relo
catable library-file manager 
is also included. 

The Overlay Linker oper
ates under COOS or Cromix 
operating systems. It's 
available on 5- or 8-inch 
disks for 5 39 5. For addi
tional information. contact 
Cromemco. Inc.. 280 Ber
nardo Ave ., Mountain 
View, CA 94043. (415) 
964-7400. 
Circle 571 on inquiry card. 

TRS-80 
BASIC Complier 

RSBASIC is a business
oriented BASIC compiler for 
the TRS-80 Models I and Ill 
that compiles programs 
and allows interactive de
bugging in a run mode 
prior to compi lation . 
Among its features are se
qu entia I. random. and 
single-key ISAM (indexed 
sequential-access method) 
file access; direct calls to 
machine-language pro
grams; program-chaining 
capabilities with common 
variable storage; numeric 
accuracy to 14 digits; step 
and trace debugging; 
printer and disk utilities; 
strings, arithmetic. trigono
metric, and bit operations; 
and conversions between 
data types. 

RSBASIC is equipped 
with BEDIT. an editor for 
source programs. and 
RUNBASIC. which ex
ecutes compiled programs. 
RSBASIC will not convert 
programs written for BASIC 
interpreters. RSBASIC re
quires a TRS-80 Model I or 
Ill. 48 K bytes of memory. 
and two floppy-disk drives. 
It is available for S 149 from 
Radio Shack. 1800 One 
Tandy Center. Fort Worth, 
TX 76102, (817) 390-3272. 
Circle 572 on inquiry card. 

Supervyz Your CP/M 
Supervyz allows non

technical users an easier 
way of dealing with CP/M. 
Communication with CP/M 
for many users has been 
abbreviated. impolite. and 
not helpful when a mis
take is made. The symbols 
can be cryptic and frus
trating for many users. 
Aided by error mesages 

and computer-assisted 
tutoring. Supervyz helps 
the operator avoid mis
takes and advises the next 
step in a polite manner. It 
serves as a mediator be
tween the user and CP/M. 
requesting information in 
plain English and translat
ing the response into a 
form CP/M understands. 

Supervyz is an en
hanced CP /M with a num
ber of new intrinsic (built
in) commands. such as 
GET. which loads a pro
gram, GO. which ex
ecutes the loaded pro
gram. and WAIT. which 
requests keyboard input 
before proceeding with 
the program . Supervyz 
costs 595 and is manufac
tured by Epic Computer 
Corp .. 9181 Chesapeake 
Dr .. San Diego. CA 92123. 
(714) 569-0440. 
Circle 573 on inquiry card. 

Spellguard 2.0 
Spe/lguard 2 .0 proof

reads text 1.5 times faster 
than its predecessor, Spell
guard I .0. and occupies V3 
less space (54 K bytes) . It 
can proofread up to 60 
double-spaced pages 
( 15,000 wmds) per minute. 
using double-density 
.8-inch disk drives. Dele
tions from and additions to 
the Spellguard's 20.000-
word dictionary present no 
problem. 

Spellguard 2.0 is avail
able on 5- or 8-inch disks 
for the Apple and other 
microcomputers with 32 K 
bytes of memory. one disk 
drive. and the CP/M oper
ating system . It costs 5295. 
For 535, owners of Spell
guard I .0 can upgrade to 
version 2 .0 by returning 



their disk to the company. 
Contact Innovative Soft
ware Applications. Suite 
300. 260 Sheridan Ave .. 
Palo Alto, CA-94306. (41 S) 
326-080S. 
Circle 574 on inquiry card. 

Crank Up 
UCSD Pascal 

Using Professional Busi
ness Software's Crank util
ity. you can convert CP/M 
BIOS to UCSD Pas cal BIOS. 
which will allow UCSD 
Pascal to run on any 
48 K-byte computer that 
runs CP /M. The Crank 
works with floppy- and 
hard-disk drive systems. A 
UCSD p-system for CP/M
based machines is available 
for S4SO. Run-time-only 
systems are available for 
S 1 SO from Professional 
Business Software. 119 Fre
mont St.. San Francisco. 
CA 94 lOS, /41 SJ S46-1 S96. 
Circle 575 on inquiry card. 

MISCELLANEOUS 

RS-232C 
Cable Designer 

The RS-232C DB2S Pin 
Reconfiguration Adapter 
[PRA) lets you mate almost 
any serial 1/0 (input/out
put) device to any com
puter by rerouting RS-
232C signals. The PRA eli
minates the task of making 
special cables or resolder
ing existing cable wiring to 
achieve proper interfaces. 
A flat cable with DB2S 
connectors and the PRA 
adapter will tie proper 
signal lines together. All 
you do is position the slide 
switches for proper signal 
routing through the 
adapter. 

What's Neww1 · 
The PRA package is 

made up of a printed-cir
cuit card with one male 
and one female DB2S con
nector mounted on it and 
a matrix switch. It has a 
suggested retail price of 
SS9.9S and is available 
from Mountain Computer. 
Inc.. 300 El Pueblo Rd .. 
Scotts Valley. CA 9S066. 
(408) 436-66SO. 
Circle 576 on inquiry card. 

68000 Memory
Management Unit 

· The MC684S 1 memory
management unit pro
vides address translation 
and protection of the 
1 6-megabyte addressing 
space of the 16-bit 68000 
processor. It also provides 
address-space separation 
of system user resources 
and write-protection. The 
MC684S 1 costs S 21 S and 
is available from Motorola. 
Inc.. MOS Integrated Cir
cuits Div .. 3SO 1 Ed Blue
stein Blvd., Austin. TX 
78721, (S 12) 928-6369. 
Circle 579 on inquiry card. 

Lowercase 
for the Apple II 

The Mclaren LCG (low
ercase generator) for the 
Apple II generates the full 
96-character ASCII 
(American Standard Code 
for Information Inter
change) set with true 
descenders. Installation is 
simple and requires no 
soldering. The Mclaren 
LCG costs S49.9S and is 
distributed by Great Lakes 
Digital Resources. POB 
32133. Detroit Ml 48232. 
(313) S38-7963. 
Circle 580 on inquiry card. 

Tiny Core Memory 
The Contra/ex Model The Model 1 20 comes in 

1 20 is a tiny core-memory 
module for use as a non
volatile store of micropro
cessor data. Its 4-bit array 
can store a status word 
upon power shutdown or 
loss and retain it indefinite
ly. In a typical application. 
the 1 20 would be accessed 
by a microprocessor 110 [in
put/output) port in re
sponse to power shut
down. Data are squentially 
loaded in four cycles and 
retained. When power is 
returned. the data are se
quentially loaded back to 
return to the status word. 

a 14-pin DIP (dual inline 
package). Variations. in
cluding longer word 
lengths (i.e .. 8 bits). parallel 
access. and custom-sup
port circuitry are available. 
The Model 1 20 operates 
on + S V and uses low
cost. common TTL (transis
tor-transistor logic) devices 
as support circuits. It costs 
56.90 in OEM (original 
equipment manufacturer) 
quantities. Contact Con
tra/ex Corp.. 1600S Sher
man Way. Van Nuys. CA 
91406, (213) 780-8877. 

Circle 581 on inquiry card. 

Convert Slgnals 
The Mint-01 interface ± 12VDCfortheconver-

board converts TTL (tran- sion circuitry. while requir-
sistor-transistor logic) levels ing a + S V DC input at 
to RS-232C or 20 mA cur- 400 mA. The Mint-01 can 
rent-loop signals in a 
S V DC environment. The 
board will convert TTL 
voltages to a single 20 mA 
current-loop input and 
output or to RS-232C in
puts and four RS-232C 
outputs. selectable with 
on-board jumpers A DC
to-DC converter provides 

be attached to any TTL
/eve/ logic through a 
14-pin cable connector. 
The price is S 1 OS from 
Miller Technology. 647 
North Santa Cruz Ave .. 
Los Gatos. CA 9S030. 
(408) 39S-2032. 
Circle 582 on inquiry card. 
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What's Ne1'1r7 

[ r ..•. ,.... ·. ·····• .... . 

Share Up to Six Peripherals 
Giltronix lnc. 's position- (input/output) device. All 

switching and port-shar- units can switch eight lines 
ing units allow several of an RS-232C interface. 
computers to share a com- Options for the series in-
mon device, such as a elude monitoring capabil-
printer or terminal, or ities and a rack-mountable 
allow a single computer to enclosure. Prices are S 249, 
use several devices from S299, and S339, respec-
one microprocessor port. tively. For more informa-
The Models GRS 232- tion, contact Giltronix, 
S8AD. -S8AE, and -S8AF Inc.. 450 San Antonio 
switching units have four, Ave., Palo Alto, CA 
five, and six positions and 94306, (415) 493-1300. 
can connect up to six de- Circle 583 on inquiry card. 
vices to a common 1/0 

Fast CMOS 
Microprocessor 

The CDP 1802A CMOS 
[complementary metal-ox
ide semiconductor) micro
processor offers a clock fre
quency of 3.2 MHz at 5 V 
DC and 6.4 MHz at 10 V 
DC guaranteed over a 
rangeof-40°Cto +85°C. 
It also features an internal 
Schmitt-trigger buffer on 
the CLEAR input which 
eliminates the need for ex-
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ternal logic devices for 
power-on reset. 

The CDP 1802A is pin
for-pin compatible with 
the CDP 1802 and is priced 
at S3 .98 in OEM [original 
equipment manufacturer) 
quantities. Contact RCA 
Solid State Div., Rte. 202, 
Box 3200, Somerville, NJ 
08876. 
Circle 584 on inquiry card. 

The Speaker's Voice 
The Speaker is a voice 

synthesizer for SS-50, SS-
50C and TRS-80 Color 
Computers. Typically, I or 
2 bytes are required to rep
resent the phonetic-speech 
codes. The board can be 
used from any BASIC by 
using PEEK and POKE 
commands. Data state
ments are used for speech 
storage. The Speaker for 
the SS-50/50C costs 
S 189.95. It ' s available 
with demonstration soft
ware for Technical Sys
tems Consultants and 
Smoke Signal Broadcasting 
disk operating systems. 
The TRS-80 Color Comput
er version comes with de
monstration and utility 
programs operating in ma
chine language and Color 
BASIC It costs $179.95. 
For more information, 
contact Alford & Associ
ates, POB 6745, Rich
mond, VA 25250, [804) 
320-6722. 
Circle 585 on inquiry card. 

Digital Timer Circuit 
Slow operate and re

lease, intervals, and flash
ings from 6 microseconds 
to infinity can be program
med · with the LS7210 
digital-timer circuit. The 
device can be driven by an 
on-circuit oscillator set by 
an external remote-control 
network, or by an external 
clock. Delays of 36 days 
are obtainable. Circuits 
can be cascaded for se
quent i a I events. The 
LS72 I 0 can be operated in 
four modes: delayed oper
ate, delayed release, dual 
delay, and one-shot 
modes. All inputs on the 

device are CMOS- [com
plementary metal-oxide 
semiconductor), PMOS
fp-type MOS), and TTL
ftransistor-transistor logic) 
compatible. The cost is 
S 3. 70 in 1- to 24-unit 
quantities. Contact LSI 
Computer Systems, Inc., 
1235 Walt Whitman Rd ., 
Melville, NY 11747, [516) 
271-0400. 
Circle 586 on inquiry card. 

Boost the 
Atari BOO's Memory 

The RAMdisk is a 
1 28 K-byte programmable 
memory system for the 
Atari 800. RAMdisk has 
software that makes the 
system appear to the com
puter to be a disk drive. 
RAMdisk is compatible 
with existing software 
written for the Atari 800 
and is up to 20 times faster 
than the Atari 810. RAM
disk can also be pro
grammed as bank-select
able memory in eight 
16 K-byte pages. No modi
fications to the 800 are re
quired. 

The complete RAMdisk 
memory system includes 
the 128 K module, operat
ing manual, DOS fdisk op
erating system) memory
management software, 
and utility software. The 
suggested retail price is 
S699 from Axion, Inc., 
170 North Wolfe Rd ., 
Sunnyvale, CA 94086, 
(408) 7 30-0216. 
Circle 587 on inquiry card. 
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~ ~~~pu 1'e'r Conll;ct': : : ~; ~~ ::: ~~!:!: Having worked my way through BThPI GMe nleRral Ledger 5523gg5 ogo5 now $3$3255. 6399 ~ 
6mputer Air Combal $59 95 $52.99 II · · II b d I e ai o o m now • ~ 

Temple of Apsha1 '' - ''' ' now $33.89 co ege playing 1n a sma an I Con11 nen1al General Ledge' 5250 00 now $212.•9 
- .$39.95 now Cont. Accounts Receivable 5250 00 now $212A9 

F.ij Zork .... ·· ···· · - .53g.g5 now 533•99 keep thinking hOW great my group Con! AccounlsPayable 525000 now $212A9 • 

~ ~~bNd,bX:r~011~~·e:: · :: s.:i9:95·~::""$!'3~~; would have sounded if we had had ~7~~;r~~1;~~~~r~:1 · ~~~gg ~~: ~~~:::: ~ 
~ 

Cranston Manor . .$34.95 now $29.69 th p t D . t lnlormer II . 549 95 now $42.49 ~ 
l1111 Dragon·s Eye . .. . . . . .524.g5 now $21.19 e aSSpOr es1gnS Se Up. Creative Financing 5150 00 now $127.•9 ... , 
~ Twa1a·s Last Redoubt .52g,g5 now $25. 39 y t II d Real EslateAnalyzer 5150.00 now $ 127.•9 • 

~ 
s~ .• o~g1ea1 .n .. _· . . 524.g5 now $21.19 OU c an ac ua y recor a song ~ 

/fC R ' .. " . - " '.. 5 9 $ Accounting Ass1slant (cass J 57 95 n ow $6.89 r.. " -- 24 5 
now 

21
•
19 and then play it back and even play Spell Siar 5250 00 now $212.•9 

• Alien Typhoon · · ·· · · · .524 ·95 now $ 2 1.19 Muse Form Letler $100 00 now $84.99 

~ 
Rasler Blaster · .. - · · __ 52g.g5 now $ 25· 3 9 along With it - nO tapes Or aCCeSSing Property Management System 5225 00 now $191 . 19 ~ 
Creature_ Ve.nture . . . , .. 524.95 no w $21.19 i 
Hodqe Podge. ' " " "'." .523.g5 now $21.29 the disk. You have to see it (and PERSONAL/HOME 
Me1eoro1ds1nSpace ...... 51g.g5now $16.99 h . ) b 

1
. . F" I lnterlude (d1sk J 51gg5now $16.99 P;ji Dragon Pire . . . . . ..... _54g.g5 now $•2.•9 ea r It tO e le Ve It. IVe S tars . Handwriting Analysis 51g g5 now $ 16.89 lrJ r• Escape from AclurusMISCELLANE_ou~g g5 now $25. 39 HARD DISK ~~~·~~~~:1~~ent ' ~~ ~~ ~~: ~~::~: ~ 

~ 
Bas1cMa1ler . . S6g_g5 now $59A9 W ' ff " · Id I f D1etPlanning 524.g5now $21.19 ~ 

~~ Memo1y Managemenl II .54g.g5 now $•2.89 e re nOW 0 ICla ea erS Or Win at the Races 53g g5 now $33.89 ..., 
Castle Wolensle1n . . . . """ .. _. 52g.g5 now $25.39 Nestar. We think the Nestar system Pro Football (SOL) 525,g5 now $22.89 • 

~ 
Uppe r Re a:hes of Apsha1 .... 51g g5 now $16.89 College Foolball !SOL) . 526.g5 now $22. 89 ~ 
Bridge Tutor . . - . . . . . - .53g.g5 now $35.19 iS SO great, We've adopted it for in - Grocery Lisi _ 51g .g5 now $16.89 ,.. 
PASCAL Animation Tools ... . ... - ... - . -... - ... $65.99 Financia l Management Sysfem 11 539 95 now $33.89 l. Hand Holding BASIC ' .... ' '' .. '. ' ...... ' '. ' ' ' .$84. 99 house use. We have four Apples Home Money Minder ' - ' - _534 _g5 now $29.69 ~ 

~ ~~~~~ire : : ' ~rn ~~: ~~::~: hooked up to a 16 Megabyte disk. MISCELLANEOUS ., 

~ 
Oulposl - -_52gg5 now $26.29 T. his allows us to have several D.C Hayes M1cromodem 5375 00 now $299.CHI! ,, . 

~ Ulysses . . .534.g5 now $29.69 D.C. Hayes Sman Modem 527g 00 now $2•9. 00 I. 
• Space Quark '' - .52g g5 now $25.39 I ocess"ng d t th 460G Paper Tiger 510g4 00 now $961.99 ~ 

~ 
Beneath Apple DOS (book) .. . 51g.g5 now $16.89 peop e pr I Or erS a e 560G Pape' Tiger 513g4 00 now 1225.00 ~ 

..... 8ir1h of !he Phoenix. · 514g5 now $12.69 Same time , all WOrking Off the Same ~ige0rSTorftcxard 53
5g16

5 
g
0

5
0 
~00: $ 15•25 

Goblins .. . 527.50 now $23.29 . t d. k 8 $299.00 
..:. Pa1nler Po_:,er ' .53g,g5 now $33.89 1nven ory IS . NEC 12 Green on Black ' 526000 now $20 9.00 lrJ 
~ ~;.9~7ns1iiu1ion_ ~rn ~~: ~!;:!: Our system has the capability of ~8~~~~,;~~1 53,;g g~ ~~: s:~:::: ~ 

~ L
SluSpAer' s __ ie' llar Tr e. k' ' ',53g.g5 now $33.89 expanding to 64 Apples hooked up TG Game Paddles . 53g g5 now $33.89 ~ 

.... _57g.g5 now $67.89 Paymar LCA Rev. 7 ., ... . .. .• , . . .. .. $29.69 
V·Plol (Yucc1pa) ... _52g.g5 now $25.39 together. Don I Book 58 g5 no w $8.05 

~ 
V·Slal .. _52g g5 now $25.39 Dragon Fire 54g g5 now $•2.•9 ~ 

~ V-Prinl ' ', 52g_g5 now $25. 39 And , by the time you read this , Hungry Boy 524 g5 now $21.19 
• Brain Surgeon .$49 .95 now S•2.e9 M Ring a l Satu rn 539 00 now $33.89 

~. 
lnloMaster .5150.00now $127.•9 CP/ R (a r egistered t rade mark of S1ree1sollheC11y&Trucker 524g5now $21 .1 9 ~ 
Waterloo 11 $49 95 $42 39 Race for M1dn1gh1 529 95 now $25.39 
Speedstar 513g 95 ~~: $11•:69 Digital Research) should be avail- Ga1ae11C Empire 524 g5 now $22.99 

~ 
Kaves of Karkhan 54g g5 now $•2.39 able fOr the System. Space Warrior 524 g5 now $21 . 19 ~ 
Dos Boss 524 00 now $20.3 9 Pulsar 11 529 95 now $25.39 ~ 

Apple Wnler WORD PROCESSORS $65.99 Call tor more information . ~~~ 9;~;~~~ ~~~ ~~ ~~: ~~~::: 
l1111 Mag•C W•ndow 5100 00 now $84.99 Cyber Strike 53g g5 now $36.99 ~ 
~ Easy Writer Proless1onal 5250 00 now $219.00 Phantom 5 529 95 now $25.39 _ , 

~ 
Letter Pel1ect 5150 00 no w $127.49 Memorex Disks 10for$24.99 ~ 
Super Text 5150 00 now $127A9 COMING soo N ! Verbatim Dalahle- p1 a1 n W/hubs 10 for $27.99 
Superscribe 512995 now $110.39 Dysans 10for$49.99 
Executive Secretary 5250 00 no w $212.49 C l' f · T II F N b Fl1psor1 Box $29.80 ~ l. Apple· Wordslar 5375 00 now $286.00 a ) Ornla 0 - ree Um er Scotch Q,sk Cleaner 52g g5 now $26. 99 Ill,.-, 

~ Hebrew II 560 00 now $SO.H E-Z Port 524 94 now $21.19 • 
~ Apple · Wnler Exlended 52g g5 now $25.39 800•692•4143 Alan· iTRS-80 · 1Pe1 · Write for lltlonwatlo" ~ 

~ Call Toll-Free 800·344·4111 (Outside California) ~ 
~ HUNTINGTON COMPUTING ~ 
~ 

Post OH1ce Box 1235 Apple· •Sa reg1s1ered trademark of Apple Compu1er . Inc . VISA We lake MasterCard or VISA (Include card ~ 
t. ... Corcoran. California 93212 Pei· 1sa regrstered lrademarkolCommodore . " and expiration date) California residents lli 

TRS-BO · is a reg1s1ered 1rademark of Tandy Corp add 6°0 1ax inc lude 52 00 for pos1age 
P;j Order by Phone 800-344-4111 Alan· 1s a reg1s1ere d lrademark o f A tan Inc - Fo re ign and ha rdware ex tra Send for free •i r• In California (209) 992-5411 Circle 175 on inquiry card. ca talog Prices s ub1ec110 Change ~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



- 'What's Neww? 

New Circuits 
from GTE 

The 81 I 2 static pro
grammable-memory inte
grated circuit is pin-for-pin
compatible with the 27 I 6 
EPROM (erasable pro
grammable read -only 
memory) . A delatched 
write function allows data 
to be controlled by the 
write-enable function . 
making a delayed write 
possible. The 81 12 oper
ates in the enabled and 
the disabled modes. In the 
enabled mode. the device 
typically uses I 35 mW of 
power and in the disabled 
mode it uses 30 mW. Or
ganized as a I K by 8-bit 
circuit. the 81 12 is avail
able in 200. 300. and 
400 ns versions. It requires 
a single + 5 V DC power 
supply. Depending on 
speed. the 81 1 2 · s price 
ranges from S 10. 10 to 
s 13.05. Contact GTE 
Microcircuits. 2000 West 
14th St.. Tempe. AZ 
85281 . (602) 968-44 31 . 
Circle 588 on inquiry card. 

5 V DC, 10 A 
Switching Power 

Supply 
Suitable for 90 V to 

135 V AC or 180 V to 
270 V AC. the Model USB 
5-10. a 5 V DC 10 A open
frame switching power 
supply. can handle a line 
frequency of between 4 7 
and 440 Hz. Efficiency is 
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more· than 72% at full 
load. 1 1 5 or 230 V AC 
and 25°C. The supply can 
compensate for up to 
0.5 V line drop and has · 
crowbar overvoltage pro
tection. The price for the 
USB 5-1 0 switching supply 
is 599. Contact Adtech 
Power. Inc.. 1621 South 
Sinclair. Anaheim. CA 
92806. (714) 634-9211 . 
Circle 589 on inquiry card. 

BltSwitch 
BitSwitch is a manually 

activated device that al
lows one of two RS-232C 
interfaces to be switched to 
a common port. With Bit
Switch. printers. modems. 
and terminals can be 
shared. The Model 1 1 7 
BitSwitch can be placed 
under modems or tele
phones and is priced at 
S 124 from Development 
Associates. 1520 South 
Lyon St.. Santa Ana. CA 
92705. (714) 835-9512 . 
Circle 590 on inquiry card. 

TRS-80 Control Keys 
Clockwork Software's 

Control Key system is a 
hardware and software 
combination that lets you 
control your TRS-80 Model 
l's 32 K- or 48 K-byte flop
py-disk system with single 
keystrokes. The hardware 
converts the TRS-80's nu
meric keypad into a set of 
1 2 programmable-function 
keys accessible by BASIC or 
machine-language com
mands. 

Four Control Key pro
grams are available: 
Doskey. Baskey Scripkey. 

·and Numkey. Doskey 

allows execution of the 
most frequently used DOS 
(disk operating syste'm) 
functions with a single key. 
Baskey aids the entering 
and debugging of BASIC 
programs by configuring 
the keypad to accommo
date BASIC commands. 
Scripkey works in conjunc
tion with the Scripsit word
processing program and 
allows 24 Scripsit com
mands to be entered with 
single keystrokes. Numkey 
converts the Control Key 
hardware back into a nu
meric pad for data entry. A 
total of 24 functions/com-

mands are available from 
the Control Key keyboard 
during the execution of 
each Control Key program. 

The Control Key hard
ware costs s 1 so assem
bled. s 70 partially assem
bled. or S 20 for the bare 
board. including documen
tation. Doskey and Num
ke y come with the assem
bled and partially . assem
bled versions. Baskey and 
Scripkey cost S 20 each. For 
details. contact Clockwork 
Software. POB 704. Col
orado Springs. CO 80901 . 
Circle 591 on inquiry card. 

RS-232C Cable Assemblles 
Belden Corp.'s shielded 

interface-cable assemblies 
comply with the EIA's 
(Electronics Industries As
sociation's) RS-232C stan
dards. Belden's molded 
cable assemblies feature a 
25-conductor shielded 
cable with subminiature 
male or female D connec
tors. This design protects 
signals from external inter
ference. Connector pins 

and sockets feature gold 
over copper-flashed beryl
lium copper. Prices range 
from S 2 1 .06 for a 5-foot 
length to s 56.82 for a 
70-foot piece. Contact Joe 
Prechodnik. Belden Corp .. 
Interconnect Systems 
Operation. 105 Wolf pack 
Rd .. Gastonia. NC 28052. 
(704) 865-4513 . 
Circle 592 on inquiry card. 



Why use their flexible discs: 
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 

Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 
tor as low as $1.94 each? 

Find the flexible disc you're now using on our cross reference list. .. 
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs ... The Ultimate in Memory Excellence 
Quality 
Memorex means quality products that you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
ent ire manufacturing process. The benefit of Memorex's years 
of experience in magnetic media production, resulting, for 
instance, in proprietary coating formulations. The most sophis
ticated testing procedures you'll find anywhere in the business 

100 Percent Error Free 
Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each flexible disc is tested. 
individually, to Memorex's stringent standards of excel lence. 
They test signal amplitude, resolution, low-pass modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives availab le 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and st ringent testing result in a standard of excellence thal 
assures you, our customer. of a quality product designed for 
increased data reliability and consistent top performance. 

Customer-Oriented Packaging 
Memorex's commitment to excellence does not stop with a 
quality product. They are proud of theirf le xible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
and use in mind. The desk-top box containing ten discs is 
convenient for filing and storage. Both box labels and jacket 
labels provide lull information on compatibility, density, sec
toring, and record length. Envelopes with mu lti-language care 
and handling instructions and color-coded removable labels 
are included. A write-protect fea ture is available to provide 
data security . 

Full One Year Warranty- Your Assurance of Quality 
Memore x Flexible Discs will be replaced by Memorex if they 
are found to be defective in materials o r workmanship wi th in 
one year of the date of purchase. Other than replacement. 
Memorex will not be responsible for any damages or losses 
(including consequential damages) caused by the use of 
Memorex Flexible Discs. 

Circle 82 on inquiry card. 

Quantity Discounts A\lailable 
Memorex Flexible Discs are packed 1 0 discs to a carton and 
10 cartons to a case. Please order only in increments ol 100 
units for quantity 100 pricing. We are also willing to accom· 
modate your smaller orders. Quantities less than 1 00 uni ts are 
available in increments of 10 units at a 1 0% surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1 %; 1,000 or more saves 
you 2%; 2.000 or more saves you 3%: 5.000 or more saves you 
4%; 10,000 or more saves you 5%; 25,000 o r more saves you 
6%; 50,000 or more saves you 7% and 1 00,000 or more discs 
earns you an 8% discount off our super low quantity 1 00 price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assis tance to find the flexible disc that's right fo r you, 
call the Memorex compa tibility hotline. Dial 800·538·8080 
and ask for the flexible disc hotline extension 0997. In California 
dial 800-672-3525 extension 0997. 

Buy with Conf idence 
T age! the fastest delivery lrom CE of your Memorex Flexible Discs, send 
or phone yourorder directly to our Computer Products Division. Be sure 
to calculale your price using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Wrillen purchase orders are accepted from 
approved government agencies and most well rated firms at a 10% 
surcharge lor net 10 billing. All sales are subject to availability. 
acceptance and verification. All sates are l inal. Prices. terms and 
specifications are subject to change without notice. Out of stock items 
will be placed on backorder automatically unless CE is instructed 
differently. Minimum orderS50.00. lnlernationat orders are invi led with 
a $20.00 surcharge for special handling in additiontoshippingcharges. 
All shipments are F.0.8. Ann Arbor. Michigan. No COD'S please. Non· 
certified and foreign checks require bank clearance. 

Mail orders to: Communications Electronics. Box 1002. Ann 
Arbor, Michigan 48106 U.S.A. Add S8.00 per case or partial·case of 
100 8·inch discs or S6.00 per case of 100 5\'.-inch mini·discs for 
U.P.S. ground shipping and handling in the continental U.S.A. II you 
have a Master Card or Visa card. you may call anytime and place 
a credit card order. Order tolHree in lhe United States. Call 
anytime 800-521·4414 . If you are outside the U.S. or in Michigan, 
dia l 313·994·4444. Dealer inquiries invited. All order lines at 
Communications Electronics are staffed 24 hours. 

Copyright c19e1 Cornmunlcatlons Electronics~ 

Scolcft 

'" 
Conuol 

Doll 

Order Toll-Free! 
(800) 521-4414 

In Michigan (313) 994·4444 

For Data Reliability-Memorex Flexible Discs 

a!!~OMMUNICATIONS 
.. ELECTRONICS™ 
Computer Products Division 
854 Phoenix D Box 1 002 D Ann Arbor. Michigan 481 06 U.S.A. 
Call TOLL·FREE(B00) 521·4414 or outaide U.S.A. (313) 994·4444 



What's Neww? 

Voltage Suppressor 
The Voltage Surge and quency transients are cut 

Transient Suppressor elec- off. A 2 A internal fuse 
tronically removes or re- provides .overload protec-
duces sudden voltage tion . A power indicator 
changes that can affect lets you know whether 
electronic equipment. The your AC-input voltages 
Suppressor is plugged into are normal or poor. For in-
an AC-line power recep- formation on the suppres-
tacle on the same 15 A sor. contact Cuesta Sys-
breaker circuit as the elec- terns. Inc.. 3440 Roberto 
tronic equipment being Court. San Luis Obispo. 
protected. Overvolta ge CA 9340 I. [805) 541-4160. 
surges beyond 1 32 V AC Circle 593 on inquiry card. 
are clipped and high-fre-

North Star
Compatlble Disk 

Controller 
The Phase Lock II North 

Star-compatible disk con
troller can handle double
and quad-density floppy
disk drives. The Phase Lock 
II runs programs made for 
the North Star controller 
and supports four extra 
disk drives. The controller is 
capable of supporting a 
mixed configuration of 48-
a n d 96 - track-per-inch 
drives. 

Optionally. the Phase 
Lock II can allow boot-up 
at a user-selectable ad
dress. Available with the 
selectable-address option is 
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Super DOS-96 & Boot 
PROM [programmable 
read-only memory). which 
automatically tracks the 
controller-board address 
and continues to function 
at different addresses. The 
Super DOS-96 & Boot 
PROM permits users to 
boot up on a drive other 
than number 1 . Additional
ly. Super DOS-96 does not 
require a GO command: 
the user merely types in the 
file name followed by a RE
TURN and Super DOS-96 
will automatically load and 
execute a file. A file pro
gram provided on a disk 
lets users merge files from a 
single- or double-density 

disk to another single- or 
double-density disk. 

The Phase Lock II costs 
S 4 50 or S 500 with the 
multi-address option. Con
tact HSC Computer Ser
vices. Ltd .. POB 43. Brook
lyn. NY I 1236. [212) 
780-0022. 
Circle 594 on inquiry card. 

Controller for 5-lnch 
Seagate Drives 

Xebec Corporation's 
S 14 10 controller is de
signed specifically for 
Seagate 5-inch-compatible 
drives. The S 1410 is com
patible with OTC [Data 
Technolgy Corp.) 510 and 
SAi 400 interfaces. which 
allows the controller to op
erate with host adapters 
supplied by OTC and Shu
gart. such as those for the 
Apple. 0-Bus. Multibus. 
and S-100 computers. The 
microprocessor-controlled 
S 1410 combines an on
board data separator with 
a Shugart Associates 
SA 1400 series host inter
face. It can handle two 
drives simultaneously and 
it features a control that 
can configure the size of 
the drive through software 
commands. The S 1 4 1 o· s 
power requirements are 
+ 5 Vat 2.5 A and + 12 V 
at 50 mA. 

Other features include 
automatic seek and verify. 
automatic head and cylin
der switching. a full-sector 
buffer. variable-sector size. 
automatic retries. and user
programmable drive char
acteristics. The host system 
initializes the drive size by 
sending the controller the 
maximum number of cylin
ders and heads. The S 14 10 

controller costs S 295. Con
tact Xebec Corp.. 432 
Lakeside Dr.. Sunnyvale. 
CA 94086. [408) 733-1340. 
Circle 595 on inquiry card. 

12-Blt 35 ns 
DIA Converter 

Designed as a pin-for
pin replacement for the 
earlier ADH-030. the 
ADH-030 II DIA [digital-to
analog) converter provides 
12-bit linearity. settling in 
35 ns to within 0.01 %. 
The device is useful for ap
plications in video dis
plays. including television 
and radar video recon
struction. x-y deflection 
positioning. and digitally 
controlled frequency agile 
oscillators. The ADH-030 II 
comes in two temperature 
grades: 0° to 70°C and 
-55° to + 105°C. Prices 
begin at s 139. for single 
pieces. For more informa
tion. contact ILC Data De
vice Corp .. I 05 Wilbur Pl.. 
Bohemia. NY I 1716. [516) 
567-5600. 
Circle 596 on inquiry card. 

Dot-Matrix Printers 
Printek 's Models 910 

and 920 dot-matrix printers 
share many features: a 9 
by 9 format. graphics den
sity of 144 by 144 dots per 
inch. and a 96-character 
ASCII [American Standard 
Code for Information Inter
change) set with optional 

Circle 167 on inquiry card. --+ 
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Guaranteed to ship within 24 hours on· all 
telephone orders or YOUR ORDER EREE! ! 

800-426·2668 
206-643-0792 

74LSOO 4000CMOS 
74LSOO .25 74L5123 .90 74L5259 2.80 4tOO .35 4040 .95 4501 .50 
74LS01 .25 74LS124 2.95 74LS260 .00 4001 .35 4041 .95 4502 .95 
74LS02 .25 74LS125 .9.J 74LS261 2.45 4002 .35 4042 .75 4503 .65 

4K STATIC RAM 
8/$20.00 

16K Memory 
8/$16.00 

HITACHI AUGA T LOW PROFILE SOCKETS 

firm ii~~ ~ i*1 .~ ! ~ $1 j l! •• ::'.o'c~~~~~ ,:•.:;,;•:,~~ i:~~=\i ~ 

~ l~ H~ Hi I ~ ii u~ ~ 8200 8 :~::~... ~~ ~~H IJ 
,. 74L520 .25 74LS156 .90 74L5323 3.95 4017 .95 4056 2.75 4519 1.25 BOOOA 3.95 28PIN 228·AG29D .28 

74L521 .30 74L5157 .75 74LS324 1.75 4018 .95 4059 9.95 4520 1.25 OOBSA 8.95 4118 40PIN 240·AG29D .42 

~ 
74LS22 .25 74LS158 .75 74LS347 1.95 4019 .45 4000 1.25 4522 1.25 OOB5A·2 11.95 
74LS26 .30 74L5100 .90 74LS348 1.95 4020 .95 4056 .75 4526 1.25 8086 99.95 STATIC RAM 
74LS27 .35 74LS161 .00 74LS3.52 1.50 4021 .95 4008 .40 4527 1.75 BOBB 39.95 54 ~ 
i!~~ ·.~ i!t~1~ ·.~ i:l:~ 1~ ~ •jg ~ .~ !t~ 1~ ~~~ ~ .~ $ 1

K15x.oo
8 

64K Dy~:m ic Ram . 
74LS32 .35 74LS164 .00 74LS365 .00 4024 .75 4071 .30 4532 US 8202 45.00 
74LS35 .55 74L5165 .90 74LS366 .90 4025 .35 4072 .30 4539 1.75 8205 195 200 NS 16 pin 

i!~ •5'J i!tE~~ rn~ i!t~ .~~ ~ '~ :g;; ~ ~ g~~~ ~.~ 6800 s15.oo 
74LS40 .25 74LS169 1.70 74LS373 1.15 4028 .80 4076 .95 4555 8216 1.80 

~:t~:~ :~ i:t~~i8 1..~g i:t~i~ 1 :~~ ~ :~ m~ :~ ~ ~ ~ .. ~ 3242 6.00 zao 
74LS48 .75 74LS174 .90 74LS377 1.40 4031 150 4082 .40 4566 B22B 4.90 3480 9.00 
74LS49 .75 74LS175 .90 74LS385 1.65 4032 2.75 4085 .95 4581 8238 4.90 6800 5.75 
74LS51 .25 74LS161 2.10 74LS386 .60 4033 2.75 4066 .95 4562 8243 4.50 6802 11.00 ZB 

ZB132 
zro 
Z80A 
ZBOB 
lPIJ 
ZBOA 
ZBOB 
El 
ZBOA 
ZllOB 
ZllO 
ZBOA 
Z80 
Z80A 
l.llO 
ZJYJA 
zro 
ZOOA 

50.00 
40.00 

6.70 
7.25 

19.00 
6.00 
7.10 

15.50 
6.00 
7.10 

15.50 
18.50 
22.50 
18.50 
22.50 
18.50 
22.50 
18.50 
22.!'J 

6502 
74LSS4 .35 74LS1B9 9.95 74LS300 1.65 4034 2.75 4003 .95 4584 8251A 5.45 681.JJ 25.00 
74LS55 .35 74L5190 .95 74LSv'93 1.85 4035 .85 4094 3.95 4585 8253 9.80 68809 45.00 
74LS63 1.20 74LS191 .95 74LSJ95 1.60 4037 2.50 4099 1.75 4702 6255A · 5 5.20 6003E 36.00 
74LS73 .35 74LS192 .80 74LS399 1.65 6257 · 5 6.95 6810 3.50 

i:~~~ :~ ~:t~~~ :~ ~:t~; 2:~ LINEAR ~~A ~:~ ~ ~-·~ 
74L576 .40 74L5195 .90 74LS490 1.90 8272 39.95 6843 41.00 
74LS78 .50 74L5196 .80 74LS630 75.00 8275 29.95 6845 22.00 
74LS83 .75 74LS197 .60 7«..S640 3.00 7805CT .65 LM301V .75 LM567V 1.25 6279 · 5 10.00 6847 12.25 
74LSS5 1.10 74LS221 1.15 74LS641 3.00 LM306V .75 LM723 .50 8282 6.60 6850 3.50 
74LS86 .40 74LS240 1.15 74LS642 3.00 7612CT .65 LM309K 150 LM733 .95 8283 6.60 68.52 3.50 
74LS90 .60 74LS241 1.15 74LS645 3.00 7615CT .95 LM311V .60 LM741V .30 8284A 5.75 6875 7.00 
74LS91 .60 74LS242 1.65 74LS666 1.65 LM317T 1.90 LM747 .75 8286 6.60 6880 1.60 
74LS92 .65 74LS243 1.85 74LS669 1.65 7605KT 1.40 LM317K 3.75 LM746V .60 8287 6.60 6882 4.70 
74LS93 .60 74LS244 1.00 74LS670 2.15 7612KT 1.40 LM318N 1.50 LM1414 1.50 6268 25.00 6885 1.60 

-

74LS95 .BO 74LS245 1.95 74LS674 9.60 7815KT 1.40 LM323K 3.75 LM1458V .65 8289 49.95 6868 1-BO 
74LS96 .80 74LS247 .75 74LS68.2 3.15 76LCli .65 LM324N .00 DS1488N 1.00 6755A 45.00 6689 1.00 
74LS107 .40 74LS24B 1.20 74LS683 225 76Ll2 .65 LM337K 3.95 DS1489D 1.00 8748 30.00 G848EI 12.50 
74l.S109 .40 74l.S249 .95 74LS6B4 2.35 7005CT .95 LM339 .75 LM1889 2.45 
74LS112 .40 74LS251 1.25 74LS685 2.35 7912CT .95 LM377 2.25 LM30CQ .60 
74LS113 .40 74LS253 .ao 74LS68B 2.35 7915CT 1.15 LM380 1.25 LM3909 .90 

PIO 
PIO 
PIO 

CTC 
CTC 
CTC 
OMA 
OMA 
SIOIO 
SIO/O 
510/1 
510/1 
SI0/2 
510/2 

6502 
6502A 
6504 
6504A 
6512 
8512A 
6520 
6521 
6521A 
6522 
6522A 
6532 
S532A 
6545. , 
6545A . 1 
6551 
6551A 

EPROMS 74LS114 .50 7.4LS257 .80 74lS689 2.3.5 LM386V 1.25 LM3914 3.75 

-

74LS122 .45 74lS258 .BO 74LS152 1.25 79)SK 1.50 LM3915 375 
7912K 1.50 LM555V .40 LM3916 3J 5 
791..05 .75 LM556 .70 0575451 .40 
79L 12 .75 LM565 .95 0575452 ,40 
79l 15 .75 LM566V 1.50 0575453 .40 

7 4SOO 7 4COO CMOS 

--
~ 

-

74500 
74502 
74SOO 
74504 
74S05 
74S08 
74500 
74510 
74511 
74515 
74520 
74522 
7453'.l 
74532 
74S37 
74538 
74540 
74551 
74564 
74S65 
74574 
74SBS 
74586 
745112 
745113 
74.$ 11 4 
74512.4 

.40 

.45 

.45 

.75 

.75 

.45 

.75 

.66 

.80 
65 
.65 
75 
.45 
.95 

1.65 
1.65 
.40 
.75 
.75 

1.20 
.65 

235 
1.40 
1.55 
1.95 
l.45 
2.75 

--

74$132 
74$133 
745134 
745135 
745138 
74$139 
745140 
745151 
745153 
7451 57 
745158 
745161 
745162 
745163 
745166 
745169 
745174 
745175 
745181 
745182 
745186 
745189 
745194 
745195 
745196 
745197 

1.20 
.95 
65 

1.45 
105 
1.20 
1.40 
1.15 
1.l!> 
l.15 
1.40 
2.80 
3.70 
3.70 
4.60 
5.40 
1.05 
1.05 
4.45 
2.90 
3JlO 

14,90 
2.90 
1.85 
4.85 
4.20 

VISA 

745201 
745225 
745240 
745241 
74$251 
74525.1 
745257 
74S258 
745260 
745274 
145275 
745280 
745287 
74S2BB 
745289 
745301 
745373 
7'$314 
745381. 
745387 
7~12 
74$471 
74S472 
74$474 
745482 
745570 
745572 

14.90 
8.90 
3.95 
170 
1.85 
7.40 
1.35 
1.45 
1.80 

19.00 
19.90 
2.85 
4.70 
4.40 
695 
6.90 
3.40 
3.40 
7.90 
5.70 
2.95 
9.90 

16.80 
17/'fJ 
1550 
7.75 
7.75 

74COO 
7•Cl:J2 
74C04 
74COO 
74C10 
74C14 
74C20 
74C30 
74C12 
74C42 
74C48 
7.4C73 
74C74 
74C76 
74C83 
74C86 
74039 
74C90 
74C93 
74C95 
74C107 
74C150 
74C151 
74C154 
74C157 
74C160 

.35 

.35 

.35 

.35 

.35 
1.45 
.35 
.35 
:>! 

1,70 
2fYJ 
.65 
.85 

1.90 
1.90 
.90 

4.50 
1.70 
1.70 
1.70 
.95 

5.70 
2.20 
3.20 
1.75 
1.95 

74C161 
74C162 
74C163 
74C164 
74C155 
74C173 
74C174 
74C175 
74C192 
74C193 
80C97 
B2C19 
74C195 
74C221 
74C240 
74C244 
74C373 
74CJ74 
74C901 
74C902 
74C903 
74C904 
74C905 
74C9(); 
74C907 

1.95 
1.95 
1.95 
195 
1.95 
1.95 
2.20 
2.20 
2.20 
2.20 

.90 
4.95 
2.20 
2.20 
2.20 
2.20 
2.70 
2.70 
.80 
.80 
.80 
.80 

10.90 
.90 
.90 

74C908 
74C\l09 
74C910 
74C911 
74C912 
74C914 
74C915 
74C917 
74C916 
74C920 
74C922 
74C923 
74C925 
74C926 
140327 
74C928 
74C929 
74C930 
74C932 
74C941 
74C989 
80C95 
80C96 
!l8C30 
88C29 

2!Xl 
~70 
9.90 
990 
9.90 
1.90 
1.90 
2.70 
1.90 

16.00 
5.90 
5.90 
6.10 
7.90 
7.90 
7.90 
7SXJ 
7.90 
1.95 
2.75 
9 .90 

.85 

.90 
195 
3.95 

We reserve the right to substitute manufacturers. 
Prices subject to change without notice. 
Our Inventory Is completely managed by computer. 

Microprocessor Crystals 
$3.00 Each 

3.579545MHZ 
4.0MHZ 
4.0MHZ 
5.0MHZ 
6.0MHZ 
6.144MHZ 
8.0MHZ 
10.0MHZ 
15.0MHZ 
18.0MHZ 
18.431MHZ 
480MHZ 

Parallel 
Parallel 

Series 
Parallel 
Para llel 
Parallel 
Series 
Series 
Series 
Series 
Series 
Series 

2700 
2716 
2716 
2716 
271&1 
2716 
2716 
2732 
2732 
2732 
2732A 
2732A - 2 
27J2A . 2 
2532 

AMO 
Hilachi 
National 
Intel 
Intel 
T.I. 
Molorola 
NEC 
Mitsubish 
lnlel 
lnlel 
Intel 
Intel 
Hitachi 

J Supply 
+5 
+5 
+5 
+5 
3 Supply 
3 SuPol)· 
+5 
+5 
+ 5 
• !> 
• !> 
• 5 
+!> 

450N5 
450N5 
450NS 
450NS 
350N5 
450NS 
450N5 
450NS 
450N5 
450N5 
250N5 
300N5 
200N5 
450N5 

HANLEY ENGINEERING CORP. 
13400 Northup Way #20 

Bellevue, WA 98005 
800-426-2668 
206-643-0792 

Minimum Order 15.00 
Include 4.00 for UPS Blue 
Include 3.00 for UPS Ground 
Include 4.00 for 1st Class Mall 
Include 12.00 for Foreign Country. Orders 
Washington State add 5.4% Sales Tax 

7.90 
10.00 

8.45 
9.3) 
9 .20 

10.00 
4.40 
6.15 
6.70 
8.75 

11.70 
11.25 
12.40 
22.50 
26.95 
11 .95 
12.95 

3.50 
7.00 
7.00 
7.00 
9.50 
7.50 
7.50 

16.00 
16.00 
17.00 
17.00 
16.00 
:!ll.00 
1S.00 



fonts. underlining. super
and subscript. lowercase 
descenders. double-width 
characters. and download
able character set. Both 
printers have a I .8 K-byte 
character buffer. The 
Models 9 I 0 and 920 differ 
only in their bidirectional 
print speed and through
put. The 9 I 0 can print up 
to I 70 cps (characters per 
second); the 920 up to 340 
cps. The Model 910 has a 
maximum throughput of 
I 40 /pm (lines per minute); 
the 920 can do 270 lpm In 
graphics. the 9 I 0 prints 
2000 dots per second. 
while the 920 prints 4000 
dots per second. 

The Model 9 I 0 has a 
suggested list price of ap
proximately SI 695; the 
Model 920 is 52345 . Com
plete details are available 
from Printek. Inc.. I 5 I 7 
Townline Rd .. Benton Har
bor. Ml 49022. (6 I 6) 
925-3200. 
Circle 597 on inquiry card. 

Alps Printers 
Using a special ballpoint 

pen. the Alps Electric 
Model 1 200 color printer 
prints four -color graphic 
symbols. letters. numbers. 
Chinese ideograms. and 
drawings and graphs. Dur
ing color printing. the 
printer selects the appropri
ate pen through software 
routines. Another printer. 
the Model I I 00. uses a sin
gle pen and can write I 2 
cps (characters per second) 
in its smallest column size. 

Alps printers are avail
able as stand-alone units or 
as the printing mechanism 
alone. The price for the 
one-color printer is S 32 5. 
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What's New? · 
the mechanism alone is 
SI 40. The four-color 
Model I 200 is 5450; the 
mechanism alone is S I 80. 
For details. contact Alps 
Electric. Inc.. 100 North 
Centre Ave .. Rockville Cen
tre. NY I 1 570. (5 I 6) 
766-3636. 
Circle 598 on inquiry card. 

Desktop Digitizer 
Summagr aphics Corpor

ation has introduced a 
new version of its Bit Pad 
digitizer: the Bit Pad I 0. 
The device is useful for cur
sor control. business-data 
entry. and graphics-infor
mation entry. RS-232C. 
IEEE (Institute of Electrical 
and Electronics Engineers). 
and 8-bit parallel interfaces 
are available for the 
I I -inch square digitizer 

The Bit Pad 10 costs be
tween 5895 and $990. de
pending upon accessories. 
For complete details. con
tact Summagraphics Corp .. 
35 Brentwood Ave. Fair
field. CT 06430. (203) 
384-1344. 
Circle 599 on inquiry card. 

Tabletop 
Drum Plotter 

Houston Instrument's 
CPS- I 6. a four-pen. table
top drum plotter. is micro
p r o c es so r-b as ed. The 
CPS- I 6 can produce four
color drawings on paper. 
mylar. or vellum. It accepts 
data from RS-232C or 
20 mA current-loop 
sources and can operate in 
an on-line or remote time
share environment. It fea
tures up to 1 72 characters 
containing upper- and 
lowercase letters. positive 
paper feed. buffer memory. 

and protocol for detection 
and correction of data
transmission errors. Writing 
speeds of 10 or I 5 inches 
per second with a 0.05 
mm (0.002 inches) resolu
tion are touch-selectable. 
For additional information. 
contact Houston Instru
ment. One Houston Sq .. 
Austin. TX 78753. ( 512) 
837-2820. 
Circle 600 on inquiry card. 

-
Smart Logic Probe 
The SP- I Smart Probe is a 

logic probe with four ad
dress lines that can con
nect to TTL- (transistor
tr ansistor logic) level cir
cuitry. When the logic 
levels of the address lines 
match the parameters that 
the user has set into the 
switches. the TTL-logic 
level present at the probe 
tip is latched and displayed 
on an LED (light-emitting 
diode). This gives the user 
the ability to latch and dis
play the logic level of a cir
cuit at any specific instant. 
The SP- I costs S 55 and is 
available from New Tech
nologies Co.. POB 32. 
Streamwood. IL 60103. 
(312) 289-4410. 
Circle 601 on inquiry card. 

Auto-Cat 
The Auto-Cat is an auto 

answer. FCC- (Federal 
Communications Commis
sion) approved, 'direct-con
nect 300-bit-per-second 
modem that can automati
cally answer calls at any 
time. Auto-Cat has three 
data modes: automatic 
answer. manual answer. 
and manual originate. It 
can operate in full- or half
duplex and features local 
and remote /oopback test 
functions. The interface is 
RS-232C. 

The Auto-Cat costs 
S 249. For complete details. 
contact Novation. Inc . 
18664 Oxnard St.. Tar
zana. CA 9 I 356. (2 I 3) 
996-5060. 

Circle 602 on inquiry card. 

Where Do New 
Products Items 

Come From? 
The information printed in 

the new products pages of 
BYTE is obta ined! 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 home
brewers who read BYTE, we 
print it in some form. We 
openly solicit releases and 
photos from manufacturers 
and suppliers to this 
marketplace. The informa
tion 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 com
panies. our capacity to 
·evaluate the products and 
companies appearing in the 
"What's New?" feature is 
necessarily limited. We 

· rherefore cannot be respon
sible for product quality or 
company performance. 



I NCR EDIBLE?' BELIEVE IT! 
PRINTERS 

1 50 cps bidirectional-9x9 dot matrix, quietized 
case. 136 col. vertical form control and many 
other functions . $1195 We feel this prin ter offers 
the best price/performance ratio available. 
RS-232 serial to 19.2DO baud x-on , x-off add $40 

~ Teletype 40. 3DD LPM-typewriter quality. RS- from Only 
232 interface. This quality printer is available in many S2928 

configurations including forms access. quietized case. etc. 
Teletype 43 from S995 
Teletype AP·200, 34D cps dot matrix (similar to Data Prod. M-2DD) S2799 
NEC Spinwriler-55 cps, bidirectional. letter quality 

R.O. 771D KSR 7720 
DIABLO 630-4D cps, bidirectional. daisy wheel, plot/graph 
QUME Sprint 9/45 cps, daisy wheel 
C. ITOH Starwriler, 25 cps. daisy wheel 
C. ITOH Starwriler, 45 cps, daisy wheel 
EPSON MX·80, 100, 8D cps, 9x9 dot matrix 
ANADEX 9500/9501, up to 20D cps. high resolution dot 
OKIDATA Microline 80, 8D cps, 9x7 dot matrix 

Microline 82A. bidirectional, friction/pin feed 
Microline 83A . bidirectional, 12D cps. uses 15' · paper 

Tl-810. 15D cps, Basic 
Package-Compressed print, vertical form control 

MANNESMANN MT 1705 2DD cps, 7x7, 132 col 
TALLY MT 1805 2DD cps, + NLO 4D x 18 matrix 
CENTRONICS 704-9, 18D cps, 9x9 dot matrix, 132 col 

DEC LA-34 
I DS460G 

739100 cps, nx9 dot matrix. FULL GRAPHICS 

$2799 
S2449 
$2228 
S1575 
S1849 
SCALL 
$1325 
$399 
$525 
$799 

$1449 
$1630 
$1425 
$1675 

SC ALL 
$700 
S1085 

$892 

S·100 SPECIALTIES ~ 
]g~l[~ OP/Z-8DA, CPU, 64K ram, floppy L,,•~ 
. • I I ~.@ cont' RS-232 port.S-1DD IEEE, 8 slot ~~w 

!!!!!,....:....;.;;.....J in Adds terminal, inc CPI~ 2.2 $CALL .... 
Delta has Winchester based networks of up to 16 users available ---- --.... 
fffii§iH Group Call us. for best prices on these high quality 2nd 

., ... ,,,.,, .... .. , -- · genera lion boards and systems. 

E California These high quality, reliable products have made CCS I!!. Computer delacto industry standard for S-1 DD products 
- Systems Assembled and tested: list only 

2200 H.D. Mainframe. 2D a. P.S .. 12 slot MB S434 $359 
2065C 64K dynamic RAM/ Bank Select S720 S580 
2810A Z-8D CPU. serial port, ROM monitor S310 S259 
2422A Floppy Cont, CP/ M 2.2, ROM monitor S425 $345 
~ 8000 DT-w/64k. 1.2 MB8" floppies, 2 serial, 3 par. CPM 2.2 SCALL 
....... - .. FULL 2 YEAR WARRANTY! 

®®'D'~'Qlnn~ WE O.FFER GENEROUS DISCOUNTS ON THE 
u ~l!Jl!!.ll!!) COMPUPRO LINE OF FAST, QUALITY 

ELECTAONK:S TM 8 AND 16 BIT BOARDS 
.,._ ADVANTAGE $CALL 

NorthSlofT"" & HORIZON 

8" DISK DRIVE SALE 
B" SHUGART SAB01R S450 8" SHUGART SA 851R $669 2 for $1289 
QUME DATATRACK 8 $589, 2 lor $1110 
Enclosure. power supplylor2 8" drivesA&T S299 
VISTA industrial grade enclosure for 2 drives with P.S. $420 
MORROW Discus 20 + CP/ MA , MICROSOFT BASIC $950 

Discus 2 + 2 + CP/ M ~· , MICROSOFT BASIC $1195 

HARD DISK SPECIALS List only 
CORVUS 1 OMB and controller S5350 Sc all 

20MB and controller S6450 Scali 
Constellation Network Multiplexer and Mirror Video Tape Disk Backup 

MORROW 26MB +controller+ GP / M 2.2'lil , M basic $4495 $3821 
~ ... ,. controller. CDC Hawk Drive (5 lix, 5 rem) $7995 $6795 
\!i controller, Western Dynex (5 lix, 5 rem) S5995 S5099 

Winchester 51/• drives complete with case. cable. 
software, S-1 DD controller. Adapter avail. for use with 

COMP anyZ-8D system. Cartr'1dge drive controllers avail. . 
List 

5MB APPLE OEM discounts available! z-s9 S2898 
10MB ;z:g; R.S. M~~o~ S3398 

11 I : 3"--U S33-33MB Drive and Controller $4468 
-• - · - - S66-66 MB Drive and Controller $5925 

PRIAM 8" and 14" Winchester / tape subsystems avail. 
We carry the lull line of ADES disk and tape controllers and subsystems. 

FULLY CONFIGURED BUSINESS SYSTEMS 
The following are some examples of the fully assembled and tested business 

and scientific computer systems which we offer. All include 64K bytes 
RAM, Z-8DA 4mh CPU. We offer a lull line of quality, tested software. 

Della TVD w/ 1.2 Mb floppy drives, 2 serial, 3 parallel ports $CALL 
Della S·4500 1D USER, MULTI-PROCESSOR. 40 MB HARD 17MB TAPE $CALL 
CCS 2210A w/floppy controller, 1 serial port · · Sl 849 
CCS 300-lA w/1.2MB floppy drives, 2 serial, 2 parallel ports S4849 
CCS 400-lA w/1 DMB hard disc, 2 serial, 2 parallel ports S6999 
NNC BOW w/.5MB floppy, 8.4MB hard disc, (OASIS opti'lnal) S6693 
ALTOS single and multi -user systems Scali 
MORROW 
r.Jli!!llliNS , MICROSOFT basic, UNIX Scali 

XEROX 820 Desktop computer-64K, 2 lloppys, (CPIM AVAIL.) 
• Lisi $2995 SCALL 

We otter multi-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIDEO, 
MUSYS, IMS, DIGITAL MICROSYSTEMS 

TERMINALS PMMI MODEM 
AMPEX DIALOGUE 30, 80 
TELEVIDEO 910 C (multi-terminal) $699 

920 c S1030 
950C S1195 

SOROCl0120 S995 
HAZEL TINE ESPRIT $745 
DEC VT·100 S2050 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 

LOOK HERE! AMPEX 

$359 
$CALL 

$610 
$775 
$950 
S729 
$669 

$1575 

Call us for ALL your soltwear needs Dialogue 80'" 
Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, SYSTEMS HOUSES & EDUCATIONAL INSTITUTIONS & 
NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC. TELEVIDEO, IMS ' 

ZENITH, ADDS, DEC, DATA GEN ., ATARI, DYNABYTE, TECMAR, DUAL GOVERNMENT AGENCIES GIVEN SPECIAL CONSIDERATION. 

ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 

DEALER and INTERNATIONAL INQUIRIES WELCOME 

WASHINGTON COMPUTER SERVICES 
an affiliate of 111WASHlNGTON''' est.1912 

\\\ EC.ECTRIC COlll\PAHY Ill 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street 

New York, N.Y.10012 
Hours: 9 AM-5:30 PM (EST) Mon.-Fri. 

Circle 380 on inquiry card. 

TO ORDER: CALL OUR TOLL-FREE NUMBER: 
*(800) 221-5416* In N.Y. State and for 
technical information call 1-(212) 226-2121 
For last delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices Prices include 3°io 
cash discount. N.Y. residents add sales tax. 
tluantex is a trademark of North Atlantic Industries. Inc. 
Radio Shack® is a trademark of the Tandy Corp. 
CP /MQ\l is a trademark of Digital Research 
All sales subject to our standard sale ~ ~ 
conditions (available on request). ~~ 
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ZS BASIC 
COMPUTER/CONTROLLER 

As featured in 
Byte Magazine, July and August 1981 

•On board tiny BASIC Interpreter. 
•2 on board parallel ports. 
•Serial 1/0 port 
•6 interrupts. 
•Just attach a CRT terminal and 

immediately write control programs 
in BASIC. 

•BAUD RATES 110-9600 BPS. 
•Data and address buses available for 

124K memory and 1/0 expansion. 
•4K RAM, 2716 or 2732 EPROM 

operation. 
•Consumes only 1 V2 WATTS 
Z8 Basic Microcomputer/Controller 
Assembled & Tested. ___ ._ .. $195.00 
Complete Kit_._ . _. ____ __ . . $165.00 

Universal Power Supply 
(+5, +12,&-12v) . . ........ $ 35.00 

ZS is a trademark of Zilog Inc. 

SWEET-TALKER. 
IT GIVES YOUR COMPUTER 

AN UNLIMITED VOCABULARY. 

As Featured In 
Byte Magazine, September 1981 

•Utilizes VORTRAX SC-01A speech 
synthesizer chip. 

•Unlimited vocabulary. 
•Contains 64 different phonemes 

which are accessed by an 8-bit code. 
•Text is automatically translated into 
electrically synthesized speech. 

•Parallel port driven or 
Plug-in compatible with APPLE II. 

•On board audio amplifier. 
•Sample Program for APPLE II on 

cassette 
SWEET-TALKER 
Assembled and Tested 
Parallel Port Circuit Card ....... $139 
APPLE II Plug-in Card .. . .. .. .. $149 

VORTRAX is a trademark of Federal Screw Works 

To Order: Call Toll Free - 1-800-645-3479 
(In N.Y. State Call: 1-516-374-6793) 

MICROMINT INC. 
917 Midway 
Woodmere, N.Y.11598 For Information Call: 1-516-374-6793 

TERMINAL S-100·8 
• Feather Touch Capacitance Keyboard 

• 60 Key Standard ASCII 

PLUS + Hex Keypad 
PLUS + 8 Special Function Keys 
PLUS + 20 Screen Editing Keys 

• SOROC Type Screen Attribute Set 

• Half Intensity 

COMPUTER 
• 8 Slot S-100 

• 64K Dynamic Ram 

• 4MHZZ-80 
INCLUDING CP/M2.2® 

DISK-80 
EXPANSION INTERFACE 

FOR THE 
TRS-80MODEL I 

As Featured In 
Byte Magazine, March 1981 

• Q sk controller(4drives) 
•Hardware data separator 
•Buffered TRS -bus connector 
•Real-time clock 
•Printer port (optional) 

DISK 80-ASSEM BLED & TESTED 
with 32K RAM ............. $329.95 
Centronics Printer 
Port add ............. . .. _ .$ 50.00 

DISK-80 pc board ._ . ........ $ 48.00 
Printer/Power Supply 
pc board .... . . .. .. . .... . .. $ 16.00 
Complete Kit with 32K 
RAM and Printer Port _ . ___ . . $275.00 

TRS·BO is trademark of Tandy Corp. 

'I 11 ~MICRO 
l~I. al. SALES 

• Serial Printer Port (150-19.2K) 

• Double Density Disk Controller 

WITH: 8" SS/DD Drives Only $2850.00 
51/4 "SS/DD Drives Only $2700.00 

• Programmable Baud Rate 
CALL FOR QUOTE ON DIFFERENT DRIVE OPTIONS 

• Programmable Keyboard Set 
CP/M2.2 is a TM of Digital Research Inc. 
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California 
Computer 
Systems 

• 2810 CPU 
Only - $250.00 

• 2422 Dsk Cont 
Only - $300.00 

• 2065C 64K 
Only - $425.00 

• 2032C 32K 
Only - $620.00 

• 271 O 4 Serial Port 
Only - $245.00 

• 2200A Mainframe 
Only - $349.00 

• 2501 Mother Board 
Only - $106.00 

• 2116C 16K Static Ram 200ns 
Only - $309.00 

• 2520K Extender Board 
Only - $52.00 

• 2200 System 
Tested and Assembled 

Only - $1,600.00 
• Software 

AP/PR/AR/GL 

• Mail List 

• Calendar 

Only - $450.00 

Only - $69.95 

Only - $44.50 

• Televideo 910 - $575.00 

• Televideo 912C - $665.00 

• T elevideo 920C - $7 40.00 

• Televideo 950 - $950.00 

• Ampex Dialog 80 - $895.00 

• Zenith Z19 - $745.00 

• Shugart 801's 
• Shugart 851's 
• Qume OT-B's 
• Shugart 400's 
• Tandom 51/4 

$395.00 
$585.00 
$540.00 
$255.00 
$255.00 

--~~~~~~~~~~~~-t 

'1111~ MICRO 
l~I. Ml. SALES 

11 EDISON DRIVE* NEW LENOX* ILL/NOIS 60451 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 

(ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 

TERMS: Prepayment - C.0 .D. up to $100 .00 - M / C Visa 
$5.00 Processing and Handling added to each order PLUS 

Shipping Charges. 
Please allow personal check to clear before shipment. 

DUAL DRIVE 
SUBSYSTEM 

$1,045.00 

$995.00-3 or More 

~-~ 
~ 

2 SHUGART 801R 

POWER SUPPLY 

$245.00 wino Drives 
Tested and Assembled 

$1,295.00 2-QU ME DT 8 
Power Supply and Cabinet 
Tested and Assembled 

IN STOCK!!! 

• C-ITOH Comet I 
9 x 7 Dot Matrix ... $450.00 

• C-ITOH Comet II ... $810.00 
132 Column Printer 
9 x7 Dot Matrix 

• M Pl-886 .......... $725.00 
• EPSON MX 80 .... $470.00 
• EPSON MX 100 ..... CALL 
• Anadex 9501 .... $1,235.00 

Graphic Printer 

Zenith 
data systems 
Quality Affordable 
Microcomputers 

SPECIAL 
********* 

• CPU Serial Cable - $30.00 

• ZBO CPU $250.00 

• DP Dsk Cont - $275.00 

• DP 

• 32K 

64K 

(Kit) 

$400.00 

$250.00 

51 - MOD (KIT) } 

$199.00 - - :: . 

Complete S-100 12 Slot Main Frame. Ample 
system power with regulated power for 
drives. Excellent for Subsystem or Hobby use. 
Four hours to build . (6 conn., incl. , less fans) 

POWER RATING - 30AOF±8V 
6AOF±16V 

TWIN VERTICAL DRIVE$ 
5" $550.00 _ 8" $980.00 m .. ~ 

2716-$6.75 

2708-$3.95 

4116-$2.50 

2114-$2.75 

Z·BOA - $6.95 

Z·BOA SUPPORT 

CTC - $6.55 

SIO - $25.50 

PIO - $6.50 

XEROX MICRO COMPUTERS 
(Options) 

340 
POWER 
SUPPLY 
FOR 1 
MINI 

DRIVE 
$21.00 

LEXICON LX-11, acoustic - $145.00 • .-- • • *" • • 
• 2 51/4 " Disc Drives 

• 2 8" Disc Drives 
OMA/A 

S-100 CARD EXTENDER CALL FOR PRICES CHIPS 
(Gold Contacts) ......... . .. $12.50 Circle 369 on inquiry card. $15.00 

• Letter Quality Printer 

(Call for Prices) 

*CABLES* * * * * * * * * * * * * * * * * * II t• 1• 
-~~J~~ made to : U.S. Micro Sales:~: :;~:~d:~~~0:::~ 24 hours a day. : Nova ion ~ 
-50 Pin Ribbon CAT $150 00 

cablew/connectors * Now you can simply dial up your computer and get into our * D-CAT-_ ·.-_-_ ·.-_ ·. ·. ·. ·. -_ ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. -_ $165--00 

-~~~ ~~ii~ectors specially priced merchandise. CALL TOLL-FREE 800-435·9357 AUTOCA T · · · · · · · · · · · · · · · · · · · $235.00 * * APPLECA T .......... . . .. .... $350.00 
Call for Prices BILLBOARD OPEN FROM 6:30 P.M. TIL 8:00 A.M. SUPERMIKE ........ . . . .. . . .. . $11.50 

Circle 369 on inquiry card. 
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FLOPPY DISK DRIVES 

SPECIAL!!!!!!!! QUME DATATRAK 8 
Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 
density. 

1-5. ....... . . .. .. .. ......... . . $499 
6-9......................... . . $485 
10 . . . . . . . . . . . . . . . . . . . . . . . . . . . $475 

TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 

CPU 
ccs 2810 .. . ....... . ........ .. . . . 
Godbout Z-80A . ... .. .. . . . . . . . .. . . 
Godbout 8085A ... . .. .. .. . .. .... . . 

MEMORY 
CCS 2065 64K dynamic . ... .. . . .. . . . 
CCS 2116 32K static .. . . . .... .. ... . . 
Godbout RAM 17 64K ........ . ... . . 

TM100-2 . .. . 48 TPI (500 KBYTES) .... .. ......... . ....... .. . $325 1/0 

$ 275 
$ 275 
$ 295 

$ 625 
$ 675 
$ 995 

Compatible with Northstar, Cromemco, TRS-80 

TM100-4 . . . . 96 TPI ( 1000 KBYTES) . . . . . . . . . . . . . . . . . . . . . . . . . $425 
CCS 2710 4 SIO.... . .... . . ..... . . . . $ 325 
Godbout Interfacer 1 . . . . . . . . . . . . . . . . $ 225 

Compatible with Zenith, Heath, etc. 

SA850 1-5 . . . . . . . . . . . . $499 Dume Datatrak 5 . . . . . . . . . $345 
6-9 . . . . .. . .. . .. $485 SA400 ... . . . ... . . . . . . . . $299 
10 . . .. ... .. .. .. $475 

CONTROLLERS 

Tarbell single density kit . . ..... . .. $195 
Tarbell single density A & T . . . . . . . $310 
Tarbell double density A & T.. . . . . $425 
CCS 2422 w/CPM 2.2 . . . . . . . . . . . . $350 
Godbout Disk 1 . . . . . . . . . . . . . . . . $450 
MDA MXV-21 LSl-11 controller (RX-01, R X-02 compatible) . . . . . . . . $1050 

MISCELLANEOUS 

2 Disk drive enclosure . . . . . $ 95 
(fits Siemens, Shugart, Dume) 

CP-206 power supply . . . . . $110 
(powers two floppies) 

Cable Kits 2 drives . . . . . . $ 35 
3 drives . . . . . . $ 40 
4 drives . . . . . . $ 45 

Diskettes ss $39/ 10 - ds $59/10 

Godbout Interfacer 2 . ... .. ...... .. . . . $ 225 

NEW!!!! 
Oume Sprint 9 

DAISY WHEEL PRINTER .. $2395 
45 CPS, RO. Available in KSR version . 

Call for further particulars. 
Ribbons: $125/case 
Bidirectional tractor feed $225 

NEW!!!! 
ABM 85 Video Terminal .. $ 895 

- Detachable keyboard 
- Televideo 920, ADM 3A compatible 
- High resolution green phosphor (23 MHZ) 
- Extra mult i-bus or S-100 slot for stand-alone 

capability 

Mini-Enclosure with power supply 
1 drive . . .. . . $ 85 

Electrolabs 
Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 6% tax. Prices subject to change 
without notice. All goods subject to 
prior sale. 2 drives. . . . . . $120 POB 1608, Palo Alto, CA 94302 (415) 321 -5601 

Now you can own a great little computer at a great big discount off the' manufacturer's 
list price. For home or office use, the Radio Shack® Hne of computers is first in quality, 
performance and price. 
• FREE SHIPPING in the 48 continental contigious states on prepaid orders of $100 or more. 
• NO SALES TAX collected on out-of-state orders. 
•CONVENIENT ORDERING - Call us TOLL FREE - 1-800/531-7466 Model II 
• FREE COMPLETE PRICE LIST available upon request . 

Catalog Cashier's Cash Price 
Number Description 
Radio Shack® TRS-80 Model II 
26-4002 64K 1-Disk Model II ... . ........... . . ... .... . 
26-4150 Model II Hard Disk System (Installation Nol Inc luded). 

Radio Shack® TRS-80 Model Ill 
26-1062 Model Ill 16K . ... . .... . . . .. .. ... .. .•. .. .. .. 
26-1065 Model Ill 48K - 1 Disk ..... . . ... .... . . .. . . . . 
26-1066 Model Ill 48K - 2 Disk .......... . .. . ... . . . . . 
Radio Shack® TRS-80 Color Computer 
26-3001 4K Color Computer ........... . ........ . ... . 
26-3002 16K Color Computer . . . . . . .. . ..... ..... .. .. . 
26·3003 32K Color Computer .................. . . . .. . 
Epson® MX-80 Printer ..... .. .. .. .... . ... . . . ....... . . ... . 
Hewlett-Packard® HP-85 Personal Computer. .......... . .. . 
Hewlett-Packard® HP-125 .............................. . 

List Price 

3,899.00 
4,495.00 

999.00 
1,995.00 
2,495.00 

399.00 
599.00 
699.00 
645.00 

3,250.00 
3,750.00 

Check You Save 

3,299.00 600.00 
4,045.50 449.50 

859.00 140.00 
1,795.50 199.50 
2,099.00 396.00 

315.00 84.00 
4 75.00 124.00 
585.00 114.00 
499.00 146.00 

2,499.00 751 .00 
Call for Price 

Pan American Electronics 
CALL TOLL FREE 800/531-7466 •(Operator 13) •Texas & Principal Number 512/581-2766 • Telex 767339 

Dept. 13 • 1117 Conway Avenue• Mission, Texas 78572 
FORT WORTH BRANCH: 

2912 N. Main, Fort Worth, Texas 76106 •Phone Number 817/625-6333 •Telex 794836 
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SPECIALS an INTEGRATED CIRCUITS 
6502 7.45 10/6.95 50/6.55 100/6.15 
6502N6512A 840 10/7.95 50/7.35 100/6.90 
6520 . PIA 5.15 10/4.90 50/445 100/4.15 
6522 VIA .645 10/6 10 50/5.75 1 00/545 
6532 7.90 10/740 50/7.00 100/6 60 
2114-L200 3.75 25/3.50 100/3 25 
2114-L300 3.15 25/2.90 1 00/2.65 
2716 EPROM 7.00 5/645 10/5.90 
2532 EPROM 14.50 
6118 Hltial ZK 1 8 CMOS RAM 14.50 
4116 8fer17 
Zero Insertion Force 24 pin Socket 2.00 
6550 RAM (PET 8K) 1 2. 70 
S-100 Wire Wrap Socket 2.40 

A P Products 15% OFF iii 
A P HDbby-Blox 15% OFF 

THE STAR MODEM 
F1111 l'r11t!Q/lh11111n 0111 Sy1ll•1 
RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITT 
IEEE 488 CCITT 

SALE $128 
SALE $199 

$170 
$270 

We carry Apple 11+ from 
Bell & Howell 

fuUFORTH+ ftr A,,11 II S75 
A full-featured FORTH with enhancements. Conforms to 
FORTH Interest Group standards. 

FORTH for PET by Cargile/Riley $50 
Full FIG model with all 79 Standard extensions. 

M1t1e1111,11u fer FORTH for independent object code 30 

KMMM PASCAL for PET/CB M SB5 
Includes translator for true machine language object code. 

EARL for PET/CBM 65 
Editor, Assembler. Relocator. Linkeditor. 

Sup1r1i11phlcs • BASIC LJn1ut11 Extensions 30 
Fast Machine Language Grap hies routines for PET /C BM. 

SM·KIT • Suptr PET/CBM ROM b111d Ullllllu 40 

SubSORT for PET/CBM by James Strasma 35 
Flexible general purpcse machine language sort routine. 

l'lptrM1t1 60 Com11111nd Word Prvcnaor (Riley) 40 
Full-featured CBM/PET version with tape or disk text files. 

FLEX-FILE Dill Bua/Report Wr1t1r/M1ll Uat 60 
Versatile PET /CBM data handling system by Michael Riley. 

4 l'lrt Music Syallm ftr PET /CB M S60 
Includes Visible Music Monitor and D/A Conver1er. 

~commodore 

CBM-PET SPECIALS 
Ila! SALE 

8023 Primer -136 col. 150 cps bHJirectional (995) 775 
8300 (Diablo 630) Daisy Wheel - 40 cps 

bi-directional (2250) 1725 
8032 80 x 25 CRT, business keybcard (1495) 1100 
Micro Mainframe (1995) 1600 
8096 Board (extra 64 K RAM for 8032) (500) 400 
8050 Dual Disk Drive - 1 megabyte (1795) 1345 
8250 Dual Disk Drive - 2 megabyte (2195) 1760 
CBM IEEE Modem (395) 199 
4016 full size graphics keyboard (995) 795 
4032 full size graphics keybcard (1295) 999 
4040 Dual Disk Drive - 330,000 bytes (1295) 999 
2031 Single Disk Drive - 165,000 bytes (695) 560 
4022 Tractor Feed Printer (795) 630 
C2N External Cassette Deck (75) 65 
VIC 20 Color Computer (299) 259 
VIC 1515 Graphic Printer (395) 315 
Used CBM/PET Computers CALL 
8024-7 High Speed Printer (1995) 1345 

WE WILL MATCH ANY ADVERTISED PRICE 

***EDUCATIONAL DISCOUNTS*** 
Buy 2 PET/CBM C1111,1ltri, rectln 1 FREE 

WordPro 3 Plus - 32K CBM, disk, printer 200 
WordPro 4 Plus - 8032. disk, printer 300 
Oll Dina Base System for CBM 8032 335 
VISICALC for PET, ATARI, or APPLE 155 
SM-KIT - S1,tr PET ROM UHllUt1 40 
Programmers Toolkit - PET ROM Util ities 35 
PET Spacemaker II ROM Switch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET 7 
IEEE-Parallel Printer lnte. ,dce for PET 110 
IEEE-RS232 Printer Interface for PET 120 
The PET Revealed 1 7 
Library of PET Subroutines 1 7 

RAM/ROM for PET/CBM 
4K or BK byt11 of aoft ROM wilt opllml B11t1ry Bien,. 
Adds extra RAM which can be write protected like ROM. 
4K V111f11 - $BO BK Vulltn - $120 B1tllry BICh' - $30 

EPROM Programmer for CBM/PET 
Branding Iron wilh software/hardware for 2716 and 2532. 

Watanabe 
Intelligent 

Plotter 

WATANABE WX4671 Pltnu 
WATANABE WX4675 6-,n Plttttr 

DISK 
SPECIALS II 
SCOTCH (3M) 5" 1 0/2.75 50/2.65 1 00/2.60 
SCOTCH (3M) 8" 10/2 80 50/270 1 00/2.65 
Verbatim 8" Double Dens. 1 0/3.45 50/3.35 100/3.20 
Verbatim 5" Datalife 1 0/2.45 50/2.40 100/2.35 

(add 1.00 for Verbatim 5" plast ic storage oox) 
BASF 5" soft 10/2.40 20/2.35 100/2.30 
Wabash 5" in Plastic Box 1 0/2.70 50/2.60 100/2.50 
Wabash 8" in Plastic Box 10/2.75 50/2.65 100/2.55 

WE STOCK MAXELL DISKS 
Diskette Storage Pages 10 for 3.95 
Disk library Cases 8" - 2.85 5" - 2.15 
Disk Hub Rings 8" - 50 for 7.50 5" - 50 for 6.00 

CASSETTES • AGFA PE-611 PREMIUM 
High output, low noise, 5 screw housings. 
C-1 O 10/.56 50/50 100/.48 
C-30 10/.73 50/68 100/66 
All other lengths available. Write for price list 

SPECIALS 
EPSON Mx-BO Pr11ltr 
EPSON MX-80 FfT Pr11ttr 
EPSON MX-70 Pr11t1r 
EPSON MX-100 Pr11t1r 
Centronics 739 Printer with dot graphics 675 
STARWRITER 01t1y W-111 Pr11tu 1445 
Zenith ZVM-121 Green Phosphor Monitor 115 
Amdek Color Monitor 355 

ALL BOOK 1nd SOFTWARE PRICES DISCOUNTED 
OSBORNE/McGraw-Hill, HAYDEN. SYBEX.etc. 

Synertek Systems 
SYM· 1 Microcomputer SALE 199 
SYM BAS-1 BASIC or RAE 1 /2 Assembler 85 
KTM-2/80 Synertek Video and Keyooard 349 
KfM-3/80 Syner1ek Tubeless Terminal . 385 

7•1rN I data · systems 
Z90-80 64 K · 2170 
Z90-82 64 K. 1 double dens. drive 2395 
Z89-0 48K 1950 
Z89-1 48K. 1 drive 2150 
Z67 10 Megabyte+ Floppy Drive 4495 
Z37 1.3 Megabyte Dual Floppy 1495 
Z25 High Speed Printer 1195 
Z19 Video Terminal (Vf-52 compatible) 665 
ZVM-121 Green Phosphor Monitor 115 
All Zenith Software discounted 

~ ..... ' ,,,,, 

:L P!!'"t""'"""' 1-L fY,Mm5 s1~ ~ ATARf 
SPECIALS 

800 Computer 749 DOS.2 21 
400 - 16K 329 Pilot 68 
810 Disk Drive 449 Microsoft BASIC 68 
825 Printer 629 Educ. Series 20% off 
850 Interface 139 MISSILE COMMAND 32 
822 Printer 359 ASTEROIDS 3Z 
Paddle Pair 17 STAI RAIDERS 32 
Joystick Pair 17 Space Invaders 17 
16K RAM 85 Music Composer 45 
Assembler /Editor 46 Chess 30 
Telelink 20 Super Breakout 30 

Write for prices on other Atari items. 

- WRITE FOR CATALOG 
252 Bethlehem Pike A B CO I AddS125perorderlorsh1ppmg WepaybalanceofUPSsurlace 
Colmar. PA 18915 215·822·7727 mpu ers chargesonallprepa1dorders Pnceshstedareoncashd1scount 

basis Regular prices slightly higher Prices sub 1ect to change 
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MULTIBUS 

BLC 80/11 $150 DATACUBE RM -1 19 64K Dynamic 
SBC 80/30 $450 RAM, with memory refresh + more. 
SBC 204 $450 .............. . ......... $595. 
SBC 534 $500 
SBC 556 $200 CENTRAL DATA 128K Dynamic 
SBC 711 $500 RAM, featuring 8/16 bit addressing, 
SBC 614 $100 more .................. .. $1399. 

NEW YEAR'S SPECIALS 

I 1) 80/11, 204, 556 . ... . ......... ... . ...... ... $695 
2) 80/30, 204, 556 ........................... $995 
3) 80/30, 204, Datacube RM-119 .. . . . . ... . . .... . $1400 
4) 80/30, 204, Central Data 128K . . .. . .. . ..... . . . $1999 
5) Create your own combo. Call & we will be happy to price it 

for you. Many more multibus boards in stock to choose 
from. (This offer good only while supply lasts, so hurry, 
folks) 

DEVELOPMENT SYSTEM CORNER 

MD S 230, Complete, factory fresh . . . . . . . . $9999 
Note: We usually have other development systems in stock, 

like MDS 800, 235, etc., so give a jingle to see what Oracle's 
elves have cooking. 

ENDS & ODDS 

Miscellaneous goodies have been accumulating at Oracle. Here's a chance 
to pick up some terrific buys. Please act quickly, as many of these 
won' t last long. 
Memorex 660 50 Mby hard di sk drive . . _ . . .. . ........ . _ . $1000. 
Versatec 110 Electrostatic printer . . . . . . . . . . . . . . . . . . . . . . $6999. 
General Automation 16/440 with a multitude of peripherals .. $14,000. 
PDP 11 /34A with 32K memory, operator's console, and much much 
more. A veritable steal at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $7500. 

Terms of sale: MC/VISA O.K. COD shipments with 25% deposit. 
Purchase orders accepted from qualified firms and institutions. All goods 
subject to prior sale, and :--·;~ 0 • subject to change without notice. 
Shipping/handling extra. CA residents add sales tax. 

IC RAMAGANZA PARTSALANCHE 

RAM 1-49- 50-99 lOO+up CPU 1-49 50-99 10()+up 

2104 $1.00 $ .75 $ .65 280 $8.95 $8. 75 $8.50 
4116 2.25 2.15 2.00 Z80A 9.95 9.75 9.50 
4164 17.00 15.00 13.00 6502 6.95 6.85 6.75 
2114 (4501 2.25 2.25 2.00 8085A 10.00 9.00 8.75 
2114 (3001 2.50 2.25 2.00 9900 25.00 23.00 20.00 
4044-25NL 3 .25 3.00 2.75 
6104-3 2.00 1.75 1.50 
5101 L 3.00 2.85 2.75 
2147 3.50 3.25 3.15 
EPROM 1-49 50-99 lOO+up MISC 1-49 50-99 lOO+up 

52030 $7.50 $6.50 $5.50 3242 $9.00 $8.00 $7.00 
52040 7.50 6.50 5.50 8202A 45.00 43.00 40.00 
2708 3.25 2.75 2.50 8255A 5.75 5.65 5.50 
2716 5.00 4.50 4.00 MM5303/ 
2732 12.00 11.00 9.00 TR 16028 4.00 3.85 3.75 
68764 30.00 25.00 20.00 9901 4.00 3.75 3.65 

Complete listing of Oracle's inventory available for the asking. Please 
write/call to be placed on our mailing list, and thus receive the latest 
& greatest from Oracle. 

Oracle is interested in buying/swapping/selling any/all makes & 
breeds of computers, peripherals, and related subjects. If you wish to 
trade your micro for a mini, mini for a micro, both for a player to be 
named later, and everything up, down, and in between, we may be able I 
to assist. We accept virtually any type of gear as trade-ins when purchas
ing from us. Call us for the fullest of particulars. Intel, National, DEC. 
HP, DG, & Motorola our specialties. 

If you are interested in products by: MICROBAR, DISTRIBUTED 
COMPUTER SYSTEMS, ET/ MICRO, VOTRAX, HEURIKON, INTER
PHASE, ELECTRONIC SOLUTIONS, TODD PRODUCTS, DIGITAL 
PATHWAYS, ETC., give us a shout. We are not formal distributors of 
same, but frequently have their MULTIBUS goods in stock, or at our 
fingertips. Call/write for details. 

Oracle Electronics & Trading Co., Inc. 
P.O. Box 921 Palo Alto, CA 94302 (415) 961-4920 

R3 For Three 8" or 
51/4'' Disk Drives 

S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

S3 2 in 1 Unit for S-100 and 
two 8" or 51/4" Disk Drives . It fits 
most Disk System Mainframes. 

ITEM USED FOR @ + 8 Vdc @ - 9 Vdc @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x D x H PRICE 

KIT 1 15 CARDS SOURCE 
KIT 2 SYSTEM SOURCE 

15A 
25A 
15A 

2.5A 2.5A 12·· x 5" x 4%" 54.95 
61.95 
69.95 

3A 3A 12" x 5" x 4V8' 
KIT 3 DISK SYSTEM l A 2A 2A 4A 14" x 6" x 47;a" 

DISK DRIVE POWER SUPPL y "R3" REGULATED, OPEN FRAME, ASSY. & TESTED . . . . . . ... 69.95 
SPECS + SV@ 5A OVP. - 5V@ 1A + 24V@ 5A. SHORTS PROTECT 2 SIZES AVAIL . 1) 9" (W) x 5v,. (0) x 43,\i (H) 2) 9' (W) x 4\s" (0) x 511,. (H) 
OPTION 1 ) REPLACE + 24V BY + 12V. 2) FOR SIZE 1 ONLY. ADO.±_ 12V@ lA. AT AN ADDITIONAL $12 00 
IDEAL FOR THREE 8" or 51,4 FLOPPY DISK DRIVES. SUCH AS SHUGART 801 /851. SIEMANS FOO 100-8/200 - 8 OR 100 - 5 ETC 

DISK SYSTEM PWR SUPPL y "S3" OPEN FRAME, ASSY. & TESTED. COMPACT SIZE l O" (W) x 6 (0) x 5 (H) 97.95 
REGULATED OUTPUTS FOR DISK DRIVES +5V@ 4A. - 5V@ I A. +24V@ 4A (OR + 12V@ 4A) SHORTS PROTECT 
UNREGULATED OUTPUTS FOR S- 100 + 8V @ 14A. e!. 16V @ 3A (OPTION ADD OVP FOR + SV ADD $5 00) 
A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8. or 511>· DISK DRIVES 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM PRIMARY SECONDARY # 1 SECONDARY # 2 SECONDARY #3 SIZE W x D x H PRICE 

T1 110/120 2 x 8 Vac, 15A 28 Vac, CT, 2.5A 33/4" x 35/s" x 3
1
••• 22.95 SHIPPING For each power supply $5.50 in 

T2 110/120 2 x 8 Vac, 25A 28 Vac. CT, 3.5A 3¥4" x 43t's" x 31/s'' 28.95 Calif , $8.00 in other states, $18.00 in Canada. 

T3 110/120 2 x 8 Vac, 15A 28 Vac, CT, 2.5A 48 Vac, CT, 2A 3¥4 .. x 43/a'' x 31ie" 30.95 For each Transformer $5.00 in all States, 

T4 110/120 2 x 8 Vac, 6A 28 Vac, CT, 1.5A 48 Vac, CT, 3A 3'14' x 35/e" x 31/e" 23.95 $12.00 in Canada. Calif. Residents add 6% 
Sales Tax. 

T5 110/120 2 x 8 Vac, 6A 28 Vac, CT, 2A 3" x 3" x 21/i' 15.95 

MAILING ADDRESS: SUNNY INTERNATIONAL kHIPPING ADDRESS: 

~ ---1 PO BOX4296 s ---~ ~ TORRANCE CA 90510 (TRANSFORMERS MANUFACTURER) 221291/2 . VERMONT AVE [~ 
.....illllll TELEX: 830-5010 ' (213) 328-2425 MON-SAT 9-6 TORRANCE, CA 90502 ~ 

AHsweR BAa< FOR m£X SUNYCO TIIUC 
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You'll like our ser.vice. You'll love our pr~ce! 

Ohio Scientific Superboard II s329 • 
... ~ -.. 1 
... i-~ .. 

• It's the first complete computer 
system on a board. 

• Superboard II uses the ultra power
ful 6502 Microprocessor 

• BK Microsoft BASIC-in-ROM 

• 4K static RAM on board, expand
able to BK 

• Full 53-key keyboard, with upper 
and lower case. Plus user expand
abffit~ · 

• Video interface and audio cassette 
interface. 

The Ohio Scientific Superboard II at 
$329 - in today's economy - has got 
to be the best buy by far. It will enter
tain you with spectacular graphics 
made possible by its ultra high resolu
tion graphics and super fast BASIC. It 
will help you in school or industry, as an 
ultra powerful scientific calculator. Ad
vanced scientific functions Clld a built-in 
''immediate'' mode allow you to solve 
complex problems without 
programming. 

The Superboard II 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 Superboard II 
for the beginner who wants to get into 
microcomputers with a minimum cost. 
A real computer with full 
expandability." 
-POPULAR ELECTRONICS, MARCH 1979 

"The Superboard II is an excellent 
choice for the personal computer en
thusiast on a budget." 
-BYTE, MAY 1979 

Buy Now. Quantities Limited! OS-650 V3.3 Operating System 

610 Board For use with Superboard II and Challenger 1 P. 
BK static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 
@4.5amps. 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO 
DOS software and connector cable. Compatible with 61 0 
expander board. Requires + 12V @ 1 .5 amps and + 5V 
@O. 7 amps. (Powersupply&cabinetnotincluded.] 
4KP 4K RAM chip set. 
PS-005 5V 4.5 amppowersupplyforSuperboardll. 
PS-00312V power supply for mini-floppies. 
RF Modulator Battery powered UHF Unit. 
C1 P Sams C1 P Service manual 
C4P Sams C4P Service manual 

$298 

311 
79 
45 
45 
35 

8 
16 

Ohio Scientific and independent suppliers offer hundreds of programs 
for the Superboard II, in cassette and mini-floppy form. -

Supports a command "KERNEL", Microsoft 9-digit 
BASIC, a 6502 Assembler Editor and debugger utility. 
Available for C1P, C4P and C8P floppy disl< computers. 
• Expanded to a self-teach ng operating s~stern. V3.3 comes in 
a 6 disk set with an easy-to-follow manual which leads the first 
time user from the operation of simple menuized programs 
through programming in BASIC and storing data on disk to a 
complete program development system with advanced 
capabilities. 
• BASIC: feature expansions including a full feature screen 
editor, full upper/lower case compatibility with " Normal" 
typewriter operation, PRINT USING, and screen formatt ing 
capability. 
• Improved graphics suppor t including direct X , Y plotting and 
the ability to dump medium resolution (64 x 12B) graphics 
directly to the AC-1 SA low cost printer. 
• Enhanced utilities including great! simplified Create, Initialize 
and Delete functions, new Single Disk Copier, a communications 
support ut ilit y for the Of)ti!lrlal modem and Resequencer . 
• Compatible with OS-650 V3.2 f iles and programs but has 
greatly improved disk 1/0 throughput. 
24K Ram Required Only $79 

Freight Policies A11ordersof$100 
or more ere shipped freight prepaid. Orders of less than 
$100 please add $4.00 t o cover shipping costs. Ohio 
residents add Ohio Sales Tax. 

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: (216) 464-B047. Or 
write, including your check or money order, to the address listed below. 

[&] II 
Hours: Call Monday thru Friday. 
B:OO AM to 5 :00 PM Eastern Time 
TOLL FREE: 1-800-321-5805 

Guaranteed Shi~:,-:,~t 
Clevel&'ld Cmsumer Computers & ts 
guarantees shipment of computer systems IMthin 4B 
hours upon receipt of yCJJ(' order. Our failure to ehip 
within 48 hours entitlee you to S35 of eah;were, 
FREE. I 

CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 ------- --------------1 Order Form: NAME: I 

CLEVELAND CONSUMER 

I COMPUTERS & COMPONENTS ADDRESS: I 
P.O. ax 46627 Cleveland, Ohio 44146 CITY: STATE: ZIP: ___ _ 

I O Superboard II $329. I 
0 610 Board $29B. PHONE:----------- ---------- -

1 Payment by: VISA MASTER CHARGE MONEY ORDER I 
O Mini-Floppy Disk Drive $311. Credit Card Account# --------------------

1 D RF Modulator $35 · Expires Interbank# (Master Charge) I 
D OS-65D V3.3 [Specify System) $79. TOTAL CHARGED OR ENCLOSED $ ro~FCJ Residents add Ohio Sales Tax) 

I O C1 p Sams Service Manual $B Orders of less than $100, please add$4_.00 to cover i;l"jppirg costs. Orders wi~ be accepted from U.S. and Canad3 only . • 
• All prices quoted are U.S., date of pubhcat1on, standard UPS sllipp1ng FOB the factclf'y. 

[Attach separate sheet for other items.) PRICES SUBJECT TO CHANGE WITHOUT NOTICE B ·----------------------· Circle 76 on inquiry card. BYTE January 1982 459 



~BASF Flexy
Disks ® 

SAVE 40% Write for our 
complete list. 

5 1 /
4 

' ' Specify soft, 
fl. 10or 16sector 

Price/10 

1 side/single density ........•... . $26. 70 
1 side/double density .. ..... . . . .. . 31 .90 
2 sides/double density . . .. 3 7. 1 0 

8 1 1 Specify soft 
or 32 sector 

1 side/single density ......••...... 26 .70 
1 side/double density ..... . . •..... 31.90 
2 sides/double density .... . .. ... .. 41.60 

CHECKS - VISA - MC - C.0.0. 
(313) 777·7780 ADD $2 SHIPPING 

L YBEN COMPUTER SYSTEMS 
27204 Harper Ave . 

St . Clair Shores, Ml 48081 

Circle 217 on Inquiry card. 

~;Pf 
We're it for your 
hardware and 
software needs. 

•EPSON 
•ZENITH 
•MAGNOLIA 

MICROSYSTEMS 
• CPIM-COMPATIBLE 

SOFTWARE 

Circle 32 on inquiry card. 

- FORTH.like direct threaded interpretive system wl lh 
structured assembly language (8080 mnemonics). 

- Application deve lopment can ulilize all CPIM {Im) 
capabili l ies ~edi t or, file system, etc.). 

- Includes re-entrant mulll·task e1Cecutive with counting 
semaphores lor TASK/MSG synchronization. 

- Supports :strtflgs .. single and double precision integers. 

- Capable of generaling ROM-based stand -alone systems 
fo r dedicated applications . 

- All source code supplied. No royoiue.s on derivalive sofl-

- Fu lly documenled with 200 page reference manual in· 
eluding glossary and index of all standard words 

-Training seminar available on reQuest. 

- Send check or money order for $495.00 to receive manual 
and system (8 .. single sided single density diskette). Demo 
syslem with manual $75.00. Manual only $45.00. Alabama 
residents add 6% sales tax . 

U~ UNIT E D CONTROLS CORPOR.4TION 

P 0 Box 4620 Hunt::i·ville, Alabama S.5802 

(205) 837·6144 

Circle 371 on inquiry card. 

64K·200ns RAM (Japanese) 8/$79.95 
16K·250ns RAM (NEC) 8/$9.95 

Color R.F. Modulator Kit: (5V) 
$14.95 

14 Amp.S-100 Power Supply Kit 
$29.95 

50·60Hz, 100·240 VAC Includes R.F.I. filter 
and aux. 110V winding for fans and/or 

floppies 

SEAGATE 506 5MBy hard disk 
with S·100 controller, cables & 

full hardware and software 
documentation. $2195 

(adcJ $100.00 for CP/M) 

Please Include cost of shipping, handling and 
insurance. We are philosophically against 

VISA & M.C. (for 5% who wouldn't be?) 

Dealin' Electronics 
735 Loma Verde, Palo A lto, CA 94303 

415-493-5930 
Send 36 'SASE for our 16 page flyer. 

Circle 119 on inquiry card. 

THE 
MISSING LINK 

~~ 
Adapt IBM ET50. 60. or75toApplell orlll 
with our Missing Link for word processing 
quality output. 
• Does not affect normal typewriter C(>ef"ation 
• Typewriter still qualified for IBM maintenance con-

tract 
• Interface isolales the Apple from the type\-Vriter 
See our full page ad in May 1980 BYTE 

Chad< with your local Apple dealer or to 
onler call: 1-800-845-2712 (In S.C .. call 
1-800-922-5528} 
If you need w:>rd processing software, we offer 
ManuSaipter in two ~rsions: Beginner $95. 
Advanced S 195 

·s C. residents add 4% sales tax 

m©ID~Systems 
~ " • ' lir · · · .. · Jl~·t. 1 ... 1 , • • ,,., .,. " , . ~ , . .. , 1'' · ·~·." · • ('!'(· • 

Circle 87 on inquiry card. 

GRAPHICS HARDCOPV 
ON : EPSON PRINTERS 

CENTRONICS 739 
IDS 445G 

TRENDCOM 
Dumps anythin!J on the screen to the printer 

To Order Toil Free 

~ 1-800-344-7493 
I'•~ In CA. & for Se•vice 12091 667-2888 

:..! j, _MACROTRONICS. inc. . = 
~ 1125 N. Golden State Blvd. ~ 

Turlock, Ca lifornia 95380 cu I) 

Circle 219 on inquiry card. 

Fttx; INTO ••••• 
ACCESS 

The Joornal of HicrOCQMPLrter 
Applications 
At 1ast! 

A joL1rrial for engineering anrl 
scientific applications of 
11icroeo.,,:>oters, ACCESS covers: 
rit..lfter ical anal~si s, ecor!Oflics, 
project plar1ning & Mariageftent, 
personal finance & other topics 
of interest to engineers & 
scientists. Charter sL1bscriber 
rate 6 issL•es for f16, 5at'f>le 
issue $3,00, Send check, IIDl'teY 

order or PL~chase order to 
ACCESS, PO Box 128'17, Research 
Triangle Par~ ., NC 27709, 

Circle 5 on Inquiry card. 

ANALOG-DIGITAL 
DIGITAL-ANALOG 

CONVERSION MODULES 

SOFTWARE 
GAIN CONTROL 

1gh u O! y - pr1 I t n qnu 1 ru , C\11 
ompl1f1e.r - custom board test S-100 - 2 tc IS kh1 
rnnvers1on time - mixabre high and low inputs - gain 
from 1 to 1024 - t? l)ll ""mplc ond hold ompl1her 
8 chonn~I cJ1ffcrcnr1Cll 16-chonnel - onolCX) to cJ191ol 
hi<)h 0rn irncy - programmable gain instrvmentation 
ampUfier - <u'",tom bo0rd tc'.I 5 100 - 2 to 15 khz 
conversion time - mrwb•r, h:<Jh ond lo~u 1nputc, - go1n 
from l to 10211. - 12-bit sample and ho'd amprifier 
8-channal c:fiffarentiOI - 16 chc.mnel - analog to digital 

~~~11~~~~c~~~~r~~:J1l)I~ f_~Qo'n~tr9~~~t~t~~ 

For additional details about ttle AD-100-a and other 
fine California Data corporation l OO~i: individually 
t ested, h igh reliability products, circle the reader 
servic e card number below or for faster respons e 
write or cal l us. 

CALIFORNIA DAT A 
CORPORATION 

3475 Old Conejo Road. Suile C·10 
Newbury Park. CA 91320 

1805) 1198-3651 

Circle 67 on inquiry card. 

Circle 288 on inquiry card. 



-Ii 0001> . 
Ii cJ 01>. 
ii Ci 0 . 
1i cn 0 • . 
1i c 10 • • 
h Cf0 . . 
Ii 'Co .. 
Ii C, 0 . " 
Ii '1 0. 
1iJ c0. 
111 10. 
Ii h0 . 
Ii 1-0. 
Ii 1n0. 
h t-0. 
Ii § o . 
htr0. 

J Pilt- 0 
J P<Jt- 0 

• J P<Jt- 0 
dJ P'O" r0 
-" P 'O' r0 
• J It- r0 
• J P<Jt-0 

• r r0 
@! p lo'C o 
• j /of-0 

• l• L r0 
~ r0 
• I ro 
~ r0 

• ol._. r0 
eJ p LoLr0 

• J I r ro 

Ii rCo. 
Ii r¥0 . . 
Ii 'CC &> . 
Ii 'C ro • 
Ii u_ 1,. 
Ii U ¥ G ' 
Ii L Qo , 

11 L l lO'I • 

Ii L I• . 
Ii 'n ' 1> . 
Ii 'ni • . 
Ii 'I i • • 
Ii 'I-"' . 
h - rJ)l • 
Ii ' r¥o • 
h ¥nl• • 
h ¥r¥ .,, . 

df-0 
of- o 

. ., <i - 0 
, J p L: Lro 

~r0 

.,,,;~:., 
rJ Llr- 0 

d'r ro 
d'Ld'L r0 
II Ld- r0 
rf Lll- r0 
d'-<1 ro 
0 - 0 r 0 
• Le l r 0 

•r ro 
l ll r- 0 

~ LS Schottky ~ 
I 1 P !! ** q;, • 0--0 I 1 P !! Le r0~ • 
Ii ~ !' CJ "' • ~-0 Ii <ii II u ¥01> • 
Ii <ii !! Ci ., • oJl ro Ii 11 II lj'f0., . 

Telephone i• Wall Jack 

1
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PT030 
FEATURES 

h 0 II i ti> . 'II r0 h Ill II J no.,, . 

I
i 0 II I¥"' - 8'-0 h iili II J 11 ~ • 
l l) !! I 1 ~ . 1' r0 h P !! J 1 - 0 1,j. 

l i o !' I - '<' · "1 -0 li o !!¥n l o&i . 
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POTENTIOMETERS 

Replaces monotonous telephone ringer bell. Easily connects 
to any standard phone. Use alongside regular phone or replace 
remote ringer elsewhere in building or outside. FCC approved. 
Use on any phone system - worldwide. Use dilferent tune to 
identify extension phones. Microprocessor controlled . Adjust. 
vol. control and variable tune speed control. Operates on 2-9V 
batteries or AC Adapter (not incl.). 
PT030 Phone Tunes o o 1 1 1 u 1 ; o o o 01 o1 1$49.95 
AD30 AC Adapter u uu; ' c1uo o I do . d . $8.95 

SOCKETS 

~- JE215 Adjustable 
Dual Power Supply 

Low Profile 
t 0l Lf ol) T 0 "'. J Pll- r0 
~0 1 Lf cih I J •. JPcllr0 
'n01 Lf 0) T "' - • j Piii r0 
'fol Lf 0) T I> • • J Poi- r0 

j Col l'i' 0) T I> • • j Plr r0 
JJ0l Ho=T "'· . Jpl<Cl r0 

Wir~0Wrap 
-,0 1Lf0WW eLf 0 ol 
'i 01 Lf 0WW " . t'l1 o-cll r 
\ll0l H0WW (\1'0 °lro 
LJl0 I LJ30WW " + #ll 0L• Lr 

Ji 0l i f oWW " + 11110' -ilr 
i C0l in WW "+llllo' 01-
C, 01 R>l llA" Dl. i - ',,I~ .. 
'n01 ioa GI" 01 + KSacl<C r 
Ji0 l o0 l 4'\"D<;: . K~',,l0r-

2Watt@ 70'C 
7/8" Slotted Shaft 

Linear Taper 
1K, SK, 10K, 2SK, 60K, 
100K, 1 Meg 

CMU o o o o o 0$2.95 

3/4 Watt @ 70'C 
1S Turn Pot@ 
Linear Taper 

100 Ohm, 500 Ohm, 
1K, SK, 10K, 60K, 
100K, SOOK, 1Meg 

830P oo ; 000 0$1.79 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 

Ji 01 LP Iii T "1 , . 1 r0 
J t ol Lf 0) T "1 • ofJ 0 
¥no I Lf oil T '!l . 0 r r0 
l C0l L~ 01) T I\) . Lal r o $ "to, The i +11t1 ill Lf-

also be used as a general all-purpose variable power DIODES & TRANSISTORS 
5-WAV DC VOLTAGE ADAPTER J With Universal Plug & 9V Battery Snap 

supply . FEATURES: 'i!l 1-' W· Jp<f- ro J ~ JJ 'r$ _,, oJp LoL r 

i.J=>~elective voltage: 6,9,12VDC. 
~- Pol. selection(+/.). 6' 
! ~ line - adapter to 

plugs. 6" line -
· adapter to batt. snap. 
· 120V/60Hz. 300mA. 

DC6912 ....... $9.9S 

•Adjustable regulated power supplies, SM 1- [ohJ. Jpo- ro J "4 J JJ J $ llJ. Jpof-r0 
pos. and neg. 1.2VOC to 15VOC. 'l[o4 LLtf o;1• J<tl ro J ~ JrC I$ o0, Jpof ro 

•PowerOutput(eachsupply) : <JM -'?-J1CCt10. -Por ro J "ll -'?-C- ~. °rr 
5VOC@500mA,10VDC@750mA, 'i!l i CC ' "'· i P~ ro J ~ ¥1 1 J'lJ . Jol - 0 
12VDC@500mA, and 'ii i C eo . • i P<i'lro J ~ ¥rCi "'· JP<llr0 
15VDC@175mA. 'ill i CC l 'l>. "' iPol ro J ~ ¥r '<' · JPoJl ro 

•Two, 3·terminal adj. IC regulator s 9HI 1 ~t;0. •LcP• r r0 J "4 11 C-C(1. JpQ r 
with thermal overload protection. 9H1 i l-'?--'?-IJ . • JpdJ'lro J "4 1 1 C-'?-co . Jp oj r0 

- CMOS~ 
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4511 • 

• Heat sink regulator cooling % 1 l -'?- 1 90 . QJJ .P ll'l r 0 J "4 _ u r o'o. . J J'le,"J r 
•LED"on"indicator 9[111 1 1 ¥- ~ . Q J J'l <t'l r 0 J <41 -~ r t-0 • • JPe,"l r 

•75 ° Printod Soard Construc t ion \ N4742. • . 2/.69 2N5210. • 2/ 79 

1.79 : ~~.~y~~/;.~~'x 5-1/16"L " 2"H m-;'-N.;.4;.;,7..;,44.;.·;_;,·...;..,;_·......;.2/;.; • ..;,6_9_.;.2;;.N_s_9_s_1_. _. ___ aJ..;,/.;.1_<29-11 

u~ JE215 Adj. Duel Power Supply Kit (as shown) .. $24.95 CAPAC ITO RS 
J 01-o Dipped Tantalum ELECTROL VTIC 4 r0 (Picture not shown but similar in construction to above) o-1- 9 - -'?-- • 0 J J>.f- r0 , 1- 191 - - CY 0 -'?-J'lcfl r 
~ r0 JE200 J ["tcl'owerSupplyKi1(5VDC,1amp). @$14.95 ~I " 1 ~-¥-• 0 Jplfr0 i ol" 1 ~- -C• 0 J P~r 

'~ r0 JE205 Ad apt [ r Brd. (to JE200) ±5, ±9 & ± 12V .. $12.95 ()L Ho-¥-• 0 J Poi- r0 9•" 1 ~ o- - C• 0 J PoJl r 
0r- 0 JE210Var. Pwr. Sply. Kit, 5-15VDC,to1.5arnp .. $19.95 J<J " 1~ .. L• 0 JP '<Cl r0 JH no- - C• o Jpol r 
oJl r• t------------------------1 3.3mfd @25V JpLoL ro i I" 1~- -C• 0 Jpofr 01
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Circle 198 on inquiry card. 
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The JE305 Solar Cell Panel Kit contains 20ea. solar cells. On 
the panel board are power line taps which allow the user to 
select voltages (1 voltage at a time) from 0.5VDC to 10VOC. 
The applications of each panel can be further expanded by 
coupling additional panels in series for more voltage or in 
parallel lor more current. The premiumgradesolar cells pro
vide the current necessary for the operation of most portable 
transistor radios, small battery powered cassette tape 
players & unlimited experimental solar projects. 

J E305 ............... $39.95 

Function Generator Kit 
. 11,~u1u•~ -

lu.....ijuut: ... ,.,, .. ,.,,.~ 'if 

~ - I 

Provides 3 basic 
waveforms: sine, 
triangle and square 
wave. Freq, range 
from 1 Hz to 1 OOK 
Hz. Output ampli
tude from a volts 
to over 6 volts 
(peak to peak). 
Uses a 12V supply 
or a ±6V split sup
ply. Includes chip, 
P.C. Board, com
ponents & instruc
tions. 

JE2206B .... $19.95 
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Z-80 and 8086 FORTH 
z.eo~· FORTH-a complete program development system. Uses 
slandard CP/ML compallble random access disk Illes lor screen 
storage. Package Includes: Interpreter/compiler wl\h virtual mem. 
ory management, line editor, screen edllor, Z-80 Assembler, de · 
compiler, utilll1es, demonstration programs. and 80 page user 
manual. Syslem r1aulr•menlli: Z·BO microcomputer. •B kbytes 
RAM, CPIM2.2orMP/MS 1.1. $50.00 

Z·BO FORTH WITH NAUTILUS SYSTEMS CROSS.COMPILER. 
Exlendlmodlly the FORTH runt ime system, recompile on a hosl 
computer !or a dlllerent target computer. generate headerless 
code. generate ROMable code with lnlllalized variables. Supporls 
forward relerenc!ng to any word or labe l. Produces load map and 
list o! unresol ved symbols. 107 page manual. System reQulre· 
ments as for Z·BO FORTH above. S200.00 

8086 FORTH with line edilor, screen edito r, assembler, and 
ulllitles. Uses standard CPIM compallble random access Illes !or 
screen slorage. ReQulres 8066 or 8088 microcomputer, 64 kbyles 
RAM, and CP/M·86 operallng syslem. $100.00 

MACHINE TEST PROGRAM PACKAGE for Z-80 syslems. Includes 
memory, floppy disk, printer , and terminal tesls wllh all source 
code. ReQulres CPIM 2.2. SS0.00 

Alt software dlstrlbuled on elghl-lnch sol! sectored slngle densl!y 
diskettes. Prices Include shipping by l lrsl class or UPS wi thin USA 
or Canada. COD charges &Kira. Purchase orde1s accepted at our 
dlscrellon. (CP/M and MPIM are registered trademarks of Olgllal 
Research, Inc. Z·80 Is a registered hademark of Zllog, lnc.) 

Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 

(213) 390-9292 

Circle 206 on inquiry card. 

ST A TISTICAL 
SOFTWARE 

ELF - Stepwise regression, fac
tor analysis, correlation coeffi
cients, crosstabs, simple statistics, 
t -tests, ANOVA, stepwise discrimi
nant analysis, all BASIC transfor
mations and more. $ 200.00 

TWG/ARIMA - Box-Jenkins for 
seasonal and non-seasonal models, 
identification, estimation and fore
casting. Introductory Price: 
$250.00. 

Each includes a database 
manager, numeric software key
pad. and is menu-driven. Each re
quires an Apple II with Applesoft, 
48K, and DOS 3 .3. 

For further information, write 

7~7{)~~ 
3907 Lakota Road 
P.O. Box 10114 

Alexandria, VA 2 2310 
•Apple I I and Applesoft are trademarks of 
the Apple Computer Company 

Circle 387 on inquiry card. 

_,QUARTZ CRYSTALS_,, I 

: .321a.B 5.24Z8·8 9.9.3J6·8 20.(1(11-8 362886-8 42.8518-8 46.812a.B ~ 
.5390·8 5.610·8 9.98408·8 20.4!1118836.l6l6·8 42.8768.8 47.3768·8 

I \ .(OJ.A 5.714J.B 9.!18960·8 22.1184-8 37.962e.B 42.9258·8 47.8838-8 1 ::~~-: ~-:;; 1'g:e~8 ~~:~~::: ~::!!::: :~::: ::~8 ~ 
2.llJCJ..l 60008 10.4968-8 2650Jf>.8 38.6258-8 43.0378-8 48.6668·8 4 

1 2.1571-A 6.144-8 10.7755·8 26.6706-8 38.92Sll·8 43D748·8 48.7006·8 4 

~:~~A :~::: :~·::·: ~;[;"!~8 ;:::~: :~i:::: ::~:: 4 
1 2.Ei657·8 6.400·8 11 .1360·8 27.6500-8 39.6668-8 4J.ll38-8 49.1338-8 4 

;~~8 ::;;~~8 ::i~t8 ~:::m:: ;:-~~~·.: !~:!~~:: :g;~~·.: ~ 
3.061-B 6.75840-8 11219l·8 28.7~-8 399628·8 43.4378-8 5JDS56-8 

1 3.200 8 6.!lXIJ.8 11 .4176·8 29.8758·8 40.4448-8 43.4448·8 51.3128·8 
1 3.276B·A 7.006.H 11.6566-8 29.9378-840.5928-8 43.5558-851.7778-8 

J.500-B 7.0336-8 11.6816·8 30Jl648-8 40.8128·8 43.6298·8 51.&06-B 
3.579·8 7.0016·8 12.440·8 30.311>6·8 40..833&8 431ifi6S.8 52.8128-8 
4.IXll·8 7.16J6·8 14.3182·8 30.6258-840.8758-8 43.7118-8 56.7506-8 
4.1943-8 7.25116-8 14.43Jll·8 30.8768-8 40BB88-8 43.8128·8 60.6006-8 
4.3426·8 8..000-8 15.00l-8 31.4378-8 40.9258·8 43.8148·8 60.1508-8 
448Cll-8 8.0556·8 15.4408-8 31.7538·8 41.0008·8 43.8518·8 66.7506-8 4 
4.6103-8 8.1416·8 15!ieli6-8 31.9008·8 41.1fi66.8 43.8888-8 70.4006·8 
4.651lH 8.1818·8 16Jl00·8 32fXll -8 41.3768-8 43.9258-8 75.0005·8 
01111-8 8.llOJ·8 16J848-8 33.2006·8 41.9378·8 44.0008·8 9011338'8 
4.9152·8 8.4998·8 172248·8 33.6258·8 42D008-8 44D378-8 99.9Ei68-8 
5.IQJ-8 8.5766-8 172422·8 34.5558-8 42.5836-8 44.3766·8 100.66688 
5.0088·8 8.6056·8 18.(1(11-8 34.7538·8 42.6268-844.me.B 101.4668-8 

I 5.1203-8 8.96111·8 18.4320·8 34.9776·8 42.7006-8 45.1256-8 103.0668·8 
5.1850-8 8.9906-8 19.4690·8 35.9256·842.7il8·8 46.3006·8 103.4668-8 
5.1856-8 9.47208·8 19.7508-8 36.(1(11·8 42.8148 ·8 46.7006·8 104.9918·8 
ALLA"- S2.99 ALL "8'- SH9 10011 M0RE·DEDUCT5' o 

AOO $1.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 

QUALITY COMPUTER PARTS 
P.O. BOX 743 I CHATSWORTH. CA 91311 

Circle 313 on inquiry card. 

LABELS 

99 
15/16"x3'h" 

1 up - pin feed 

perM 
white pressure 

sensitive 

PRICE INCLUDES SHIPPING 
Packed 5M per box - Min. order 1 box -$14.95 
Check with order· Mass Residents add 5% Sales Tax 

~CHECK-MATE' .. , 
~ P.O. Box 103, Randolph , MA 02368 

Telephone: 617-963-7694 

Circle 71 on inquiry card. 

68KFORTH 
New SYSTEMS LANGUAGE for 
ERG 68-696 CPU and 

board. O/S, KDM Motorola's 
Compi ler, Monitor, MACRO 
Assembler, Interpreter, Virtual 
Memory, Screen Editor, DBL 
Precision Arithmetic and more. 
Enhanced FIG-FORTH Vocabu
lary. Environment: stand alone, 
Bell Lab's UNIX, or Whi te
smiths' IDRIS, etc . 

$795 
EMPIRICAL RESEARCH 

GROUP, INC. 
PO Box 1176 

Milton, WA 98354 
206-631-4855 

Circle 146 on inquiry card. 

~~~ ScotcH w DISKETIES 

SAVE 40 01 Writeforour 
10 complete list. 

5 1 / ,, Specify soft, 
'/4 10 or 16 sector 

Price /10 

#744 1 sido/sgl dons . . . . . . .. . $26. 70 
#744D 1 side/dbl dons ... ... • , . .. . 33 .20 
# 745 2 sides /dbl dens . .... _ .. . . . 40.30 

8" 
#740 
#741 
#743 

Specify soft 
or 32 sector 
1 sido/sgl dens . .. ....• . ... 27.30 
1 side/dbl dons .. . ...•• . . . . 35 .80 
2 sides/dbl dons ... . . . .. . .. 43 .60 

CHECKS - VISA - MC - C.0.0. 
1313) 777-7780 ADO $2 SHIPPING 

L YBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, Ml 48081 

Authorized Distributor 
Information Proceaalng Products 

Circle 218 on inquiry card. 

-~ 

•

NEW!for "iilJ!!! the 'B8 from 

MAGNOLIA Ill 
MICROSYSTEMS 

DOUBLE DENSITY 
DISK CONTROLLER 

for both 51/4" & B" drives 

only $595 complete 

including CP/M™2.2 

MAGNOLIA MICROSYSTEMS. INC. 
2812 Thorndyke W.. Seattle 98199 

C206J 285-7266 CBOOJ 426-2841 

CP / M is a trademark of Digital Res~arch. 

Circle 220 on inquiry card. 

SOFTWARE PROFESSIONALS 
CONSIDER CALIFORNIA! 

SYSTEMS DEVELOPMENT 
MICROCOMPUTER/BAY AREA .. . .. TO S4DK 

DIAGNOSTICS/SOFTWARE DEVELOPMENT 
SAN DIEGO . . . . ..... . . . .. . . . .. . TO $32K 

SOFTWARE ENGINEER 
SIGNAL PROCESSING/BAY AREA ... TO S42K 

LOCAL NETWORKING ANALYST 
ORANGE COUNTY ........... . ..• TO S4DK 

SOFTWARE ENGINEER/UNIX;' C 
BAY AREA . . . . ... . . . . . . ..... .. . TO S45K 

FOR MORE INFORMATION ABOUT THESE ANO 
OTHER OPPORTUNITIES, CALL: 

(714 I 565-4331 

WESTBROOKE SEARCH, INC. 
9320 CHESAPEAKE DRIVE, SUITE 202 

SAN DIEGO, CALIFORNIA 92123 

Circle 383 on inquiry card. 

RS-232 PROBLEMS? 

Need to keep a hard copy of the data 
on a RS-232 line? Need to look at the 
data for trouble shooting? Use the 
DATA TAP to tap a CRT or printer in
to any RS-232 line. 
DAT AT AP $34.95 postpaid 

Do you have a set of Modems that 
may not be working? Bypass them 
with the NULL MODEM adapter and 
find out. 
NULL MODEM $24.95 postpaid 

Send for literature on these and 
other RS-232 problem solvers. 

Pay by: VISA, M/C, Check, PO. 

8 & 8 ELECTRONICS 
BOX 475 / MENDOTA, IL 61342 

IL Residents add 5% Tax. 

Circle 48 on inquiry card. 

I 



CRT CONTROLLER 

This intelligent CRT Controller 
uses an 8085A CPU & an 8275 In
tegrated CRT Controller. It 
features: 
• 25 llnes (80 char./line) 
• 5x7 dot matrix 
• Upper & lowercase 
• Two 2716's (controller & char . 

generator) 
• Serial interface RS232 & TTL 
• Baud rates of 110, 150, 300, 600, 

1200, 2400, 4800 and 9600 
• Keyboard scanning system 
• Unencoded keyboard required 
• Uses + 5V & ± 12V Power Sup

plies 
• Does not have graphic 

capabilities. 
Documentation includes program 
listing and composite video cir
cuit. 
Bare Board only 

(with doc) 
2716Char.Gen.A7 
2716 Program A 12 

$39.95 
$19.95 
$19.95 

JBEs16channel A·DConverterpl gsln
to your Apple II computer. It uses an 
ADC0817whlch Incorporates a 16chan
nel multiplexer and an 6 bit A-0 Con
verter. The 16 Inputs are high Im
pedance and the voltage range Is O to 
5.12volts. Conversion time is< 100µsec. 
The resolution Is 8 bits or 2~steps , 
lineari ty Is :1: 1/2 step. Two 1t> pin DIP 
sockets are used for il)J)Ut, GND & 
reference voltage connections. There 
are 3slngle bltTILlnputs. Doc. Includes 
sample prografl). 
81 -132AAssm. 
81 -132KKll 
81-132B Bare Board 

$89.95 
$89.95 
$29.95 

EPROM PROGRAMMER 

JBE's EPROM Programmer ls designed 
to program 5V 2516's, 2532's & 2716's. It 
Interfaces to the JBE Parallel 1/0 card 
using four rlbbOn cables. An LEO In
dicates when the EPROM Is being pro
grammed. A textool zero Insertion force 
socket Is used for the EPROM. Comes 
with complete documentation for 
writing and reading EPROM's In theAp. 
pie II or Apple II Plus. Cables available 
separately. 
S0.244A Assm. $49.95 
S0.244K Kit $39.95 
80·244B Bare Board $24.95 

PARTS 

6502MPU 
6522VIA 
Z-80MPU 
Z-80PIO 
TW02114RAM 
2716 
50plnconn. 
DlpJumper 2 ft. 

$9.95 
$9.95 
$9.95 
$9.95 
$9.95 

$14.95 
$5.95 
$4.95 

6522 APPLE II INTERFACE 

TheJBE6522 Parallel lnterfacefor 
the Apple II Computer, plugs 
directly into any slot 1through7 in 
the Apple. This card has 2 6522 
VIA's that provide: 
• Four8 bit bi-directional 1/0 

ports 
• Four 16 bit programmable 

timer/counters 
• Serial shift registers 
• Handshaking 
A 74LS05 ls for tim ing. Four16 pin 
sockets provide easy connections 
to other peripheral <levlces. (Dip 
jumpers with ribbon ·cables are 
also available from JBE)The6522 
Parallel 1/0 card Interfaces to the 
JBE EPROM programmer. 
Understandi ng of machine 
language required to use this 
board. Inputs and outputs are TTL 
com atlble. 
79-295A 
79-295K 
79-2958 

S89.96Assembled 
$69.95Klt 
119.95 Bareboard 

SPEECH SYNTHESIZERS 

.. 
JBEa Speecti Synthesizers use 
the Votrax SC-01 Phoneme Syn· 
theslzer ch i p . The SC-01 
phonetically synthesizes con
tinuous speech of unlimited 
vocabulary. TheSC-01 contains64 
different phonemes and 4 levels of 
inflection accessed by an 8 bit 
code. It requires 10 Bytes per se
cond for continuous speech. Both 
boards have an audio amp for 
direct connection to an 8 ohm 
speaker. 

Documentation Includes basic 
user programs, a phoneme chart 
and listing of coded words to help 
you get started. Documentation 
for the Apple II" Speech Syn
thesizer Includes a disk with many 
user programs. 

81-088 Apple II Speech 
Synthesizer $139.95 

81-120 Parallel Input Speech 
Synthesizer $149.95 

Prices Include the SC-01 Chip 
SC-01 sold separately for$ 75.95 

EPROM EXPANSION CARD 

I 

JBE EPROM Expander for the Apple II 
holds six 5V 2716s for a total of 12K 
bytes of EPROM. This bOard takes the 
place of the on board ROM in the Apple. 
It Is software switchable by the same 
technique used by the Apple II firmware 
card. Solder jumpers are for resel lo the 
Apple ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel 1/0 to program your EPROMs. 
EPROMs sold separately. 

81·085AAssm. 
81-085KKil 
81·085BBareBoard 

$59.95 
$49.95 
$39.95 

81-260 "SLIM" 

Single board large scale Integra
tion Microcomputer. This 4.5x 6.5 
board uses the 6502 
Microprocessor, two 6522 VIA's, 
four 2114 RAM's, 2516, 2716 or 
2532 EPROM. The fully buffered 
22144 pin bus Is similar to the 
KIM® , SYM® , and AIM® expan· 
sion connector. The four 8 bit 1/0 
ports connect through 16 pin dip 
sockets. This board was designed 

Tor control and Is ideal for Per· 
sonal and GEM use. 
• 6502 MPU 
• Two8522iV1A's 
• Four2114 RAM's (2K bytes) 
• One EPROM 2516 or 2532 
• Crystal clock 1 Mhz 
• Requires 5V 1 AMP PoweJ 
• 4.5 x 6.5 card 
• Power on reset 
• Fully buffered-expandable 
• Solder mask-both sides 

Use your Apple II computer, JBE 
6522 Parallel Interface card and 
EPROM Programmer as a 
development system for SLIM. 

Prices: 
81-260A 
81 -260K 
81·260B 

$199.95Assembled 
$149.95 Kit 
$ 39.95 Bare Board 

6502 MICROCOMPUTER 

6502 MPU,6522VIA, 2716 EPROM, 2114 
RAM single bOard computer .• Single 5 
volt power supply at 400 Ma. Two In· 
dependent a bit 110 ports with hand· 
shake lines. RC controlled 1 Milz clock. 

Complete documentatlon.110 I Ines use 
50 pin edge connector. Data and ad
aess lines are not accessible. Mod. for 
2532 Is Included. EPROM is not Includ
ed. 1K RAM, 2K EPROM, 21/0 ports. 

S0.153Assm. $110.95 
S0.153Klt S 89.95 
S0.153BareBoard S 19.95 

Z-80 MICROCOMUTER 

Z-BO MPU, Z·80 PIO, 2716 EPROM, 2114 
RAM single board computer. Single 5 
volt power supply at 300 Ma. Two in
dependent 8 bit VO ports with hand· 
shake lines. RC controlled 2Mhz clock. 

Complete documentation. 1/0 lines use 
50 pin edge connector. Data and ad· 
dress lines are not accessible. Mod. for 
2532 Is included. EPROM is not includ
ed. 1K RAM, 2K EPROM, 21/0 ports. 

80·280 Assm. $129.95 
80·280Klt $119.95 
80-280 Bare Board S 19.95 

JBE I MICROCOMPUTER 

JBE's 7.75 x 11 .75 6502 base 
Microcomputer has the 
capacity for 16K of EPROM, 
4K of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and 
Tiny Basic are also available. 
Jhe fully populated version 
Includes: 

• 16502 CPU 
• 4 6522 VIA (8 Parat el 110 

Ports) 
• 1 AY5·101 

Ports) 
• 8 2114 RAM (4K) 
• 2 2716 EPROM (Monitor & 

Tiny Basic) 

The partially populated ver
sion includes: 

• 16502 CPU 
• 1 6522 VIA (2 Parallel 1/0 

Ports) 
• 1 AY5-1013 (Serial 110 Port) 
• 2 2114 RAM (1K) 
• 1 2716 EPROM (with 

Monitor) 

Both versions Include 
sockets for 2716s or 2532s, 8 
16 p In sockets for 110 i nterfac
lng and a DB25 connector for 
RS232. 

All address and data lines are 
brought off the board to the 50 
pin edge connector. (similar 
to the Apple II bus) 

This board also features 
·power on reset and cassette 
Interface. 

81 -030 C Fully 
Populated $349.95 

81-030M Partially 
Populated $249.95 

81 -030B Bare Board $ 89.95 
2716 EPROM 

(with Monitor) $ 19.95 
2715 EPROM 

(with Tiny Basic $ 19.95 

Q JOHN BELL ENGINEERING, INC. 

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENQINEERINQ • P.O. BOX 338 • REDWOOD CITY, CA 94064 
ADD SALES TAX IN CALIFORNIA• ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

SENDFORCATALOG (415) 367·1137 10%0UTSIDEU.S.A. 
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Free 

Circle 3BB on inquiry card. 

m 1
'"

1 Heath 
Users 
Double Your 

5ll," disk storage 
capacity w ithout adding a drive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
with your 5W' drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double
sided, single and double-density, 8" and 
5W' drives - simultaneously. 

Ca ll 714/275-1272 today .... 
or wri te for deta ils. ••r. 

C.O.R. Sys t ems Inc. 

Cont r olled Data Recording Systems. Inc. 
7667 Vickers St.. San Diego. CA 92111 

Circle 70.on inquiry card. 

SPECIALS of the MONTH 
ATARI 600 Computers .. .. . .. . . ' 750.00 
ATARI 610 Dis c Drives. . ... ' 450.0D 
AT ARI 5oftwore . . . . . . .. . ... 25% off 
APPLE II & 46 K Computers .. .... . '1 , 150.00 
LODO Disc Drive for APPLE 11 ' 395.00 
5·· Dual Drive 5ubsysiems 2.4Mb 

D5-DD complete ........... '1 , 795.00 
CDC LARK 5ubsysiems 16Mb with 1 

cartridge-power supply-cables . ,5, 200.00 
Complete Wo rd Processing Syscem 

with DIADLO Printer ... . .. ... ,4,200.00 
CALIFORNIA Computer 5ysiems 300 Dual 

5·· Drive Computer. 64K RAM. OA515-2.4 
Mb Disc memory, 25 serlal ports. 1 
Centronlcs compatlble parallel port. a 
televldea 910 CRT-COMPLETE!. ,5.600.00 

EP50H MX-70 Printers .. . ...... . ' 365.00 
EP50H MX-60-F /T Printers . .. ... . ' 665.00 
ID5 4606 Printers . ... .. . . ..... ' 600.00 
ID5 5606 Printers . .... . ... . ... '1 , 150.00 
CITOH 5TARWRITER 25 Printers .... ,1 ,360.00 
DIADLO 630 RD Printers ...... . .. ,2,240.00 
NEC 5PINWRITER 5 . . . ... ... ... Call for price 
APPLE Peripherals . . ... . .... .. Call for price 
MOUNT AIH HARDWARE CP5 

Multlfunc tlon Cards ..... . ... ' 160.00 

A.Aeade's 2191836-5350 

Ir I DATA SYSTEMS 
''THE COMPLETE SYSTEMS AND SUPPORT TEAM" 

"'IARll[t '>0tJ.lill£ 'fottOPPtlllC. { l ... TEA AIOC.E AO & C.\llJMET .. \'£ MU ... S.TDI IN •6121 

I 

Circ le 226 on inquiry card. 

hx 
"ELF" interface 
converts Your 
Typewriter into Printer 

I -~- 1 
• Finest print quality • Low cost 
• Easy lnstanatlon • Quick delivery 
• Fits IBM Selectric> and Electronic 

Typewriters 
• Models for an popular computers 
• Call or write for more Information, 

today! 
we exoort to all countries -

X INTERNATIONAL INC. 
5115 Douglas Fir Rd. 
cala~asas, CA 91302 U.S.A. 

Tel: 12131 710·1444 TLX/TWX: 910 494 2100 

Circle 191 on inquiry card. 

Features: 

• 8V2 by 12 inches 

only $750 
Assm., Tested 
& Burned-In 
for one week 

• 10 MHZ 8085 CPU 
• 64K RAM 
• 3 RS·232 chn nnels 
• 8272 Floppy Disk Controller 
• Handles Single/Double Density 

One to Four Drives. 801 R or 
850R. 

Documentat ion $15. 
CPIM Floppy Disk Operating System S 150 

ChPck or Money Ortler 

autoc:ontrol• 
IH(Ol~QU.110-

11744 Westline Indust r ial Drive 
St. Louis, MO 63141 

13 14) 432·!313 

Circle 43 on inquiry card. 

TRY! OUR $99 PORT SELECTOR 
Good for APPLE, ATARI, PET, TRS80 , ALTOS .. 

as well as IBM, DEC, HIP, WANG, UNIVAC etc . . 

''''""'''''''''' ,,,,,,,,,,"'\:;::....~''' 

Our $99 switch will save you money and aggravation. 
Share your printer, modem etc. The selection is made 
by turning the front panel knob. Our 2 Pas. " SSAB" can 
connect one printer to two CPU's. It can also be used 
to connect one CPU to either a pr inter or a modem. We 
also have 3 Pas. units. In fact we have about JO models 
to satisfy all the common applicallons. we offer a 5 
year Warranty, and our units have a unique monitoring 
capablllly. Call us for a FREE color ful catalog. 

DEALER INQUIRIES INVITED! 

Call (415) 493·1300 

@Ollo'ii'ln©!f!JO!Av O!f!J~ 
UNIVERSAL INTERFACE PRODUCTS 

450 Sa n Antonio Ave., Palo Allo, CA 94306 

Circle 160 on inqu iry card. 

--cc6SOZ--
C cross compiler for the 6502. With 
the exception of three minor features, 
all facilities of the complete Clan
guage are supported. Output is sym
bolic assembly language and is easily 
customized to existing assemblers. This 
cross compiler has been in use for over 
one year. 

Host System: PDP-11 running RT-11, 
RSX- I IM, UNIX/V6, UNIX/V7; or 
VAX- I I running VMS, UNIX/32V. 

For additional information, contact 

~a need 

~igital Products , Inc. 

1701 21st Ave. S .. Suite 222 • Nashville. TN 37212 
Phone f6151383-7520 

UNIX and UNIX/31Vare trademarks ol Bell laboratories; 
RT- 11, RSX-1 IM. PDP- I I. VMS. and VAX-II are trademarks of 
DJgltal Equipment Corporation. 

Circ le 11 on inqu iry card. 

Cl-l/PS& 
DALE P'I •• 

THE INFLATION FIGHTERS! 
-RAM-

4 116 200ns 8/S 13.00 

4116 150ns 8/$16.00 

2114L 300ns 8 / S 16.95 

2 l 14L 200ns 8/S 18.00 

4 164 200ns S 13.00 

-EPROM-
2 7 16 (5V)450ns 8/$3,90 ea. 54.15 ea . 

2732 (5V)450ns 8/SI0.50ea. S10.75 ea. 

2532 (5V)450ns B/S 12.00ea. S12 .50 ea. 

Please allow up to 3 wks. for personal checks to 
clear. 

Add 52.50 Shipping t. Handling 
C.O.O. SJ.00. Was h. r esidents add 5.4% Sales T3) 

CHIPS£, DALE 
P.O. Box 3 1607 
Sealt lc. li•as h. Zip 98 103 Mas ter Charge 

1-2 06-524-912 6 VISA ac c epted. 

Circ le 74 on inquiry card. 

Circle 390 on inquiry card. 
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APPLE ACCESSORIES 
Apple II f, 48K . . . . . . . . . . . . . . . . . . . . CALL 

I Disk II w/cont~oller DOS 3.3 ...... . . CALL 
I Disk II Add·On . . . . . . . . . . . . . . . . . . . . CALL 

I 
Microsoft Z80 Softcard . . . . . . . . . . . . . . 319. 

16K Rarr. Card ................... 159. 
I CCS Parallel Card . . . . . . . . . . . . . . . . . . . 109. 

Async Serial Card . . . . . . . . . . . . . . . . . 1 39. 
I Clock/Calendar Card . . . . . . . . . . • . . . 1 09. 
I IEEE Card . . . . . . . . . . . . . . . . . . . . . . . 239. 

A.0 Card . . . . . . . . . . . . . . . . . . . . . . . . . 99. 
I Mountain Comp. Romplus . . . . . • • . . . . 139. 

I KB Filter ROM .................... 49. 
CPS Multifunction Card . . . . . . . . . . . . 199. 

I Supertalker . . . . . . . . . . . . . . . . . . . . . . 259. 

I Pa~m~}~~ -~~~'.~~r. ~ ~-~~. : : : : : : : : : : : : ~~: 
I Mf,R Super Mod . . . . . . . . . . . . . . . . . . . . . 25. 

I Superterm . . . . . . . . . . . . . . . . . . . . . . . 319. 
Videx Video Term .................. . 309. 

I APPLE SOFTWARE 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Personal S/W Desktop Plan II . . . . . . S 169. 
CCA Data Mgmt . . . . . . . . . . . . . . . . . . . 85. 
Visicalc . . . . . . . . . . . . . . . . . . . . . . . . . . 169. 
Visiplot . . . . . . . . . . . . . . . . . . . . . . . . . . 1 59. 
Visitrend/Visiplot . . . . . . . . . . . . . . . . . 21 9. 
Visidex . . . . . . . . . . . • . . . . . . . . . . . . . . 169. 
Visiterm . . . . . . . . . . . . . . . . . . . . . . . . . 129. 

Micropro Wordstar . . . . . . . . . . . . . . . . . . 299. 
Super-Sort . . . . . . . . . . . . . . . . . . . . . . . 1 59. 
Mail-Merge . . . . . . . . . . . . . . . . . . . . . . . . 99. 
Data· Star ....... .... ............. 239. 
Spell Star . . . . . . . . . . . . . . . . . . . . . . . . 199. 

Muse Super Text II . . . . . . . . . . . . . . . . . . 129. 
Address Book . . . . . . . . . . . . . . . . . . . . . 44. 
Form Letter Module . . . . . . . . . . . . . . . . 79. 

Stoneware-DB Master II ...... ........ 1 99. 
Microcom-MicroCourier .............. 239. 
lnfotory . . . . . . ...................... 199. 

RIBBONS 
NEC .... . . .............. .. S77.00/Doz. 
Qume . . . . .... . . . . . .. . .. . ... . 45.00/Doz. 
Diablo .......... .. ........ . .. 66.00/Doz. 
Anadex . . . . . . . . . . . . • • . . . . . . 135.00/6 ea. 
Tritel ..... . . .... . .. ..... ... .. 95.00/Doz. 
Tl/DEC/TIT' ........ . .... . ... 45.00/Doz. 
Epson . . . . . . . . . . . . . . . . . . . . . . . . 13.95/ea. 
MPl/Axiom/Base 2 . . . . . . . . . . . . 12.50ea. 

MAGNETIC MEDIA 
Premium Quality Al Bargain Prices 

I 51/4' Diskettes, all Formals 
100% Certified with hub rings, box of JO 

lsingle sided, single density . . . . . . . . 26.95 
I Single sided, double density . . . . . . . . 29.95 

I Double side, double density . . . . . . . . 38.95 
8" Diskettes, All Formats, l 00% Certified 

I Single sided, single density . . . • . . . . 29.95 

I SSSD Error Free . . . . . . . . . . . . . . . . . 32.95 
Single sided, double density . . . . . . . . 39.95 

I Double sided. double density . . . . . . . 49.95 

••••••••••••••• 

Complete Stock of MX-80, MX-80 F /T 
MX-100 Printers. Graphics Chip Sets 

Cards and Cables 

NEC-8023 A. 100 cps Matrix Printer 
Hi·Res dot graphics. proportional spacing. 
correspondent quality printing. bi -directional 
tractor and friction feed. 80. 132 col. Greek [, 
Math symbols. Everything you need in a smal l 
printer. 
List S840 . . . .. .. .. . . . .. .. . . . . . S699. 

MODEMS 
UDS 1 03 LP, direct .... .. ......... . S 169. 

103 JLP Auto Answer .... . ... . ... 219. 
202 LP 1200 BAUD .... ... .. .... . 259. 

NOVATION CAT. acoustic ...... . .... 159. 
D·CAT. direct . . . . . . . . . . . . . . . . . . . . 169. 
Auto Cat . .. .... .... .... . ..... . ... 219. 
Apple Cat . . . . . . . . . . . . . . . . . . . . . . . . 339. 

HAYES SlOO Micromodem ... ... .. $349. 
Apple Micromodem . . . . . . . . . . . . . . . 329. 
Smart Modem ................ .. .. 249. 

VIDEO MONITORS 
Zenith 12" Green . . . . . . . . . . . . . . . . . S 139. 
NEC 12" Green ............ . .. . .. $239. 
Amdex 12" B/W (Leedex) . . . . . . . . . S 139. 
Amdek 13" Color Lo-Res .......... $439. 

VIDEO TERMINALS 
Ampex Dialog 80 .. .. .. .. .. .. .. .. . S 995. 
Ampex Dialog 30 . . . . . . . . . . . . . . . . . . . 795. 
Televideo 920C . . .. .. .. ... .. .. . .. .. . 845. 
Televideo 950 . .. . .. .... . .. . . .. . .. . . 995. 

• Z·BOA CPU 4 MHz 

INTRO 
P~ICING 

$1099.00 

• 5 user programmable function keys • 82 Keys with numeric 
keypad • 160 x 100 resolution • 80 character screen 

PC·BOOIA Microcomputer w/32K RAM . . . . I 099. 
PC-8012A 1/0 Unit w/32K RAM 

Expansion slots ........................ 699. 
PC-8031A Dual Mini·Disk Drive Unit . . . . . . 1099. 
PC·8032A Add-On Dual Mini Disk 

Drive Unit .... . ........................ . 949. 

• ••••••••••••• 
Circle 295 on Inquiry card. 

MPI 88G / 99G MA TRIX 
High resolution dot·addressable graphics for I 
Apple. Enlianced "correspondence quality" I 
printing. Tractor and friction feed. Serial and I 
Parallel Input. JOO cps Bidirectional printing. 
80. 96 and 132 column widths! I 
88 G List $749 . . . . . . . . . . . . . . . . . S589.

1 99 G List S849 . . . . . . . . . . . . . . . . . . S660. 
Apple Parallel 1/0 Card/ Cable/ Disk . . $ 110. I 

with Graphics Prom (Ap-Pak) . . . . . s 145. 
IEEE 1/0 Card . . . . . . . . . . . . . . . . . . . . . . $ 55. I 
Single Sheet Feeder ............ . ... . $25. I 
QT Cover . . . . . . . . . . . . . . . . . . . . . . . . . . $25. I ,..,.. 

I 
I 

- I 
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NEC SPINWRITERS : 
5510/5530 RO w/tractor .. .. . ... $2,550. I 
7710/7730 RO w/tractor .. . . .... $2,595. 
5520 KSR w/tractor ........... . . $2,850. I 
7720 KSR w/tractor .... .. ....... $2,895. I 
3510/3530 RO ... . . ... ... . ..... S 1,895. 

Bi-directional tractor . . . . . . . . . . . . . $225. I 
Pusher tractor . . . . . . . . . . . . . . . . . . $ 350. I 

7i - -- I ~x,~'- -~t I 
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I 
I 
I 
I 
I 

I 
n 

·1 I j 
OLYMPlA I 

Leller quality. Daisy wheel printer/ typewriter I 
interfaces to Apple. Atari. NEC. TRS80 and I 
RS232 Serial ports. A truly cost effectiue leller I 
quality printer that functions as a typewriter. 
ES 100 RO Computer printer I 

List s 1690 . . . . . . . . . . . . . . . . . . . CALL I 
ES 100 Typewriter only . . . . . . . • . . . " 
Interface Card Orily . . . . . . . . . . . . . . . I 

(specify serial or parallel) I 
1/0 Cable (specify serial or parallel) . . . " 
Apple Serial Card .. . ............ · · " I 
Print Wheels & Ribbons . . . . . . . . . . . . . . " 

TO PLACE YOUR ORDER CALL: I 
TELEPHONE 

(714) 744·7314 
or write to: 

TELEX 
697120 

I 
I 
I 
I PALOMAR 

Computer Products I 
91(}10 5 W. San Marcos Blvd .. San Marcos. CA 920691 
TERMS OF SALE: Cash check . monE.'\ ordt>r bdnk .... 1rp transft>r I 
cred11 card or purchase orderor, from Qualified firms and 
1nstilu!1ons Please include te lephone number .... ,tn order and I 
exp1ra1.J o n date on cred11 card orders Cal1f nrn1a re'>1df'nts add f>Cf: 
sales ia>:.. ,A,dvert1sed pnces are for prepaid ordrr c, F 0 8 sh1pp1nq I 
po1rt .\dd )'t'. for sh1pp1ng 1n US Pnc 1ng an~ d\dilahd1 1'\ subjf'c1to

1 change .... Hhout notice 

--------------



NEW IFR FLIGHT SIMULATOR 
RUNS ON 

Apple II 48K Applesott DOS 3.3 

Puts you behind a set of instruments so real 
you could actually fl y an airplane with them. 

No toy this. It Includes all primary In· 
strument s, ADF, ILS, and VOA approaches, 

and, even an XY plot after each fl ight. 

$25.00 at your Computer Store. 

Or direct from 
PROGRAMMERS SOFTWARE 

Box 199 
Cabot ARK 72023 

(501) 843·2988 

Circle 309 on inquiry card. 

CP/M® Compatible 

$GOLD DISK$ 

Z-80 Software 

Z-80 Disassembler $17 5 • 
ppd 

C'eates assembly language source files 

E-ZText $ 75. 
ppd 

unique text fi le word processor 

Bawer-Stewart 
& Associates 
POST OFFICE BOX 1389 

HAWTHORNE. CALIFORNIA 90250 
213 I 676-5055 1AiiiiiaJ 

Trademark ~ 
0 1g1ta1 Research ~ 

Circle 57 on inquiry card. 

Circle 304 on inquiry card. 

IEEE-696 S-100 
32K STATIC RAM 

!EEE-696 S-100. 8/16 b it da ta . 
Ex ten ded Addressing 24 bits. 
bank select. 2716 EPROM M i x , 
b a ttery backup option. 
150 nsec CMOS, A&T $385 

NEC 12" green p hosphor 
m onito r .......... .... .. ....... 5210 

WORDSTAR !or APPLE . . $250 
WORDSTAR!orCP/ M .. .. .. . .. .... $3 15 
SPELLSTAR (requi res Wordsta r) . $1 7 5 
MAILMERGE (requires Wo rdstar) . $100 

B" Disk Drive Subsystem 
Cover. p ower sup ply, 1an 
2 QUME DT-8 !or 2.4 MB $1600 

15-Slot 5100 Mainfra m e 
z00 CPU 4Mhz 
2 p a ra llel. 2 serial inter faces 
64K Fast Sta tic RAM 
CP / M 2 2 ............. , . . . . . . . $2000 

I YEAR GUARANTEE ON ALL BOARDS 

Outside Ca!Jlornia CAl.L TOLL FREE 

800-854-6413 
In Ca!J!ornia Call 714-497-5777 

COTTON ASSOCIATES 
1276 Glenneyre, Swte 505 

Laguna Beac h. Califo rnia 92651 

·oMEGA 
The Last Disassembler 

You Will Ever Need! 
Mnemonics Externally Defined 

Zilog, Intel, PASM Supplied 

ASCII/HEX Preconditioner 

Can Externally Def. Equates 

Optional Address Listing 

ASM/PASM/MBO Compatible 

DB statements forcible over user 
specified range 

$150. complete/$25. manual only 
for fu rther informat ion contact 

COMPUTER TOOLBOX, INC. 
1325 East Main St. 

Waterbury, Ct. 06705 
Phone (203) 754-4197 

Circle 97 on inquiry card. 

ELIZA IS HERE! 

AT LAST• A FULL IMPLEMENTATION of !he original ELIZ A 
program •s now availab le to run on your microcomputer' 

Crea led at MIT rn 1966. ELIZA has become lhe world's most 
celebrated art1! ic1al inlelligence demonstration program ELI Z A is 
a non-directive psychotherapist who analyzes each statemen1 as 
you type 11 inandthenrespondsw1th h erowncommentorques1ion 
- and her remarks are of ten s ta rthng ly appropriate! 

Designed to run on a large ma1nlf ame . ELIZA has h1the rl o been 
una...a1lab1e to personal computer users e•cept 1n great ly stripped 
down versions lacking the sop h1s11ca l1 on whic!1 made the or1grnal 
program so la scrna t1n g 

Now. our new microcomputer version possessing the FULL power 
and range of expression or 1he original is being offered al lhe 
mtroductory price of only $25 And if you wa n11o l 1nd out how she 
does 11 (Or teach her 10 do more) we will rnclude lhe complete 
Sou re~ Progra rn for only S20 add11tona1. 

Order your copy o! ELIZA l odayand you·11 neveragarn wonder how 
to respond when you !1ear someone say .. Okay. let's see w hal this 
compuler of yours can actuall y do!"' 

ELI ZA IS AV AILABLE IN T HE FOLLOWING DI SK FORMATS: 

1 S1;indard 8 inch single dens11y lor all CPt M basedcon1fl1.1te1~ 
$25 for ELIZA COM - 3dd $20 !or M1croson BASIC.80 Sou1cc 

2 5·,, 1ru:h CP1M for Apple II equopped wtlh Z -SO Sol!Ci\rd 
525 for ELIZA COM - add $20 !or Mrcrosol1 BASIC.BO Source 

3 5'., rnch lor 48K Apple II woth Appleso l t ROM and D OS 3.3 
525 lor Pr o lected File - add S20 lor Unpro1ec1ed Source 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
92 1 NORTH LA JOLLA AVENUE 

~ LO S AN GELE S. CA LIFORNIA 90046 ~ 

VISA ' I ~22~~:-~~~8CHEC~~1~C6~;~2:~~ ... 

Circle 37 on inquiry card. 

... and a 
TYPEWRITER too. All 
Internal and all 
NEW ... $795 

BYTEWRITER 
125 NORTHVIEW RD. 
ITHACA, N.Y. 14850 

(607) 272· 1132 

Circle 65 on inquiry card. 

JANUARY SPECIAL 
Charge cards. C.0.0. or P.O nol available 

WAM ECO. MEM·3 {Less RAM). A & T 
WAMECO. EPM·2 (Less ROM). A & T 
SSM. PB- I . A & T 
SSM. 10-4. A & T 

s 129 95 
$89.95 

$1 79.95 
s 189 95 

Complete Line ol SSM. CCS and WAMECO PCBO kits 
and assembled umls. 
CCS. 2065. 65K. OYNAMIC. A & T $548 95 
CCS. 2422. FLOPPY CONTROLLER. A& T $329.95 
CCS. 28 tO . Z80. CPU. A & T $249. 95 
SSM.PB-1.kil . $135.95 A& T . $185.95 
SSM. 10·4. ki l $t55.95 A & T $19495 
SSM. VB-3. kit $345 95 A & T $425.95 
WAMECO. MEM·3. PCBO ' $36.95. kit less RAM $95 95 
WAMECO. EPM-2. PCBO . 
WAMECO. FPB- f . PCBO 

$32.95. kitless ROM $65.95 
$48.95. kil $144 .95 

415-728-912 1 •PO BOX955•ELGRANAOACA94018 

$20 .00 MIN OR OER. NO SHIPPING CHARGES ADDEO 
WHEN ORDER IS PRE PAID BY CHECK OR MONEY OROER 
iU S. ONLY). TAX ON CALIF. RESIDE NTS. PRICES SUB· 
JECT TO CHANGE WITHOUT NOTI CE. 

Circle 255 on inquiry card. 

FREE 
SOFTWARE 
CATALOG 

CP/M APPLE 
Business and Educational 

323 York Road 

Carlisle, PA 1701 3 

Circle 389 on inquiry card. 



Santa Clara, CA 95054 
Will calls: 2322 Walsh Aue. 

( 408) 988-1640 
Same day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality IC's and other components at factory pr ices. 

INTEGRATED CIRCUITS Phone orders only (BOO) 538-8196 
7400TIL LMJlii 165 CD4017 1.05 8126 169 UAAJ1flfO 
7400N 19 lM317K 3.75 C04018 .94 BT2B 1.93 A'f'S-1013 550 

OE9S 1 95 

7402N 19 LMJl8 149 C04019 45 Bl97 99 AVS-1014 750 
7404N 22 LMJ20K-5 I.JS CD4010 95 8T9B 1-65 3341 695 

DA1~P 2 10 
DA15S 310 

7409N 19 LMJ20K-12 135 C04021 95 

~::~~ ~~ t~5~~~--~S I.~~ ~g;~~~ 1 : ~~ MOSM(M(>.,J RAM 
7420N 19 lMJ20l ·B 95 C04024 75 110M I.Ir.I 
74JON 19 LM J20T- 12 95 C0402S 23 2101. 1 as 
7442N 49 LMJ20T-15 95 C04026 1.65 llO"lM ·4 I.(! 
744SN .69 LMJ2JK-5 495 C04027 ~ 21CIZllN·". 165 
7447N .69 LM324N 99 CD4028 80 21Q.U.4 495 
7448N 69 LM339N 99 CD4029 .95 ~1011-4 J 75 
7474N JS l.M34C'(..5 135CQ40JO .ts2111-1 299 
7475N .49 Ll.UQ-9 US CD40JS BS 2112-2 2 99 

~::~~ ' - ~ ~a 1 .·:~ ~g:~:~ ~~ ~~~~L Ja0ns ~ ~~ 
7490N JS t M3.r(Ji·21 1 JS CD~04 3 BS 2114l 4SDns 2 37 
7495N SS LM3'0U .BS CD4044 BS 41162DDns 2SO 
741DDN lDO l M3.c(l141 BS C04D46 .95 !i41 16 200ns 15 . .\D 
74107N 30 l MJIDT-,2 as C04049 's t.'M52BD JOO 
7412JN SS LM3'[lf-1$ .BS C040SD 55 MMSJ20 99S 
74125N 45 LMJ~DT-IB .BS C04DSI 9S MMSJJD S.94 
74145N 60 LM340f·24 BS C04D60 1.42 PS101l B 95 
74150N 120 U.\JSD SSO C04D66 71 4200A I I SD 
74151/l 65 LM377 229 C04068 J9 9358 J 50 

PROM 
1702A 4SO 
2532 1975 
2708 395 
2716 11 BSD 
2ll6SVoll 57S 
827165VoltJ900 
2732 16SO 
2758 749 
8741A 3995 
97411 5500 
8748·a S500 
8755A 4995 
NB2523 2 95 
N825 12J J95 
Nll'lS126 S7S 
t/825129 47S 
llB2S1J! 4 9.) 
Na2S1J6 87S 
NB2SIJ7 875 
B223 J50 

Co mPlele 5e! g.:io 

S1op11111!chKlt 26.95 
AutoClackKll H .9S 
OIQU~I Clatk Mil 19.15 

RESISTORS hw1115"o 
10Ptr1111t OJ 
2Spt11ype 025 

100ptilype 01 5 
1ooope1type 012 
JSO p1tce Pack. 

Spei1ype 675 

V. watl S"oDCr IYDC OS 

OIPSWITCNES 
4-pasl!lan 
S·pos11icn 
6·pasllcn 
7-l>OS•l•on 
B-pasman 

" ., 
90 
95 
95 

74154N 1.25 LMJB ON \.OD C04069 35 4100 lDDO 
741S7N SS LM381 1 6D C04D7D JS 416 2.50 CONNECTORS 
74161N .70 LMJa2 1.60 C04D71 JO JD pin edge 2.5D 

KEYBOARDS 
56 keyflSCllkeyMJH!k•I 
foflyassen1hlc11 

Enclcsur r. Pl ils l1c 
Mel.ll Enclosuie 

57495 
8450 
199S 
599S 

74162N .as LM709H S9 CD4D72 JO CLOCKS 44 pin edge 2 75 
74163N as LM72JHN 49 C0407J J5 MMS311 4.95 B6 pin e11ge '100 LEOS 
74174N B9 LM7J3N .as C0407S JO MMSJ12 390 100 p1n edge J9S 
14175N as Lt.174\CH 35 CD4076 95 MMS314 J 9D 10D pm edge wlw 4 9S 

RedTDIB 15 
Green. \"allawTOlB .20 

74190N 115 LM741N JS · C0407B JD MMSJ69 1.9S 
74192N 79 lM747H.H 7S C04081 JD MM5a41 144S 
7419JN 79 LM748N SO C04082 30 MMS865 79S 
74221N 125 lM130J" US C04116 47 CT7D\0 895 
7429BN as Lt.11304 110 C04490 sso CT701S 8.95 
7436SN 6S LM1305 1.27 C04507 99 MM5J7SMJN 3.90 
74J66N 65 LM 1J07 1.1D C04508 1.9S MMSJ7SAGIN 4.90 
74J67N 6S LMI J ID 2 7S C04S10 95 720S 1650 

74lSOOTIL 
74LSOON 
74l502N 
74L504N 
74LS05N 
74LSOllN 
7~LS10N 
74l513N 
74lS14N 
74LS200 
74LS22N 
74LS28N 
HLSJON 
74LSJJN 
74LSJaN 
74LS74N 
74LS75N 
74LS90N 
74L59JN 
74LS95N 
74LS107N 
74LS112N 
74LS113N 
74LS132N 
74LS!J6N 
74LS151N 
74LS\S5N 
74LS1S7N 
74l5162N 
74LS16JN 
74LS174lj 
74LS190N 
7~LS221N 

74LS258N 
74LS367N 

LllfU.11 

Lt.11458 .SS C04S11 9~ 7207 7 SO 
Lt.11912 B2S CD451S 2 25 7Wfl 1S9S 

2S LM18a9 249 C04516 11D 7209 US 
2S LM2111 1.75 C04S1B 1.25 
2S LM2902 22S CU4S2D 1.02 MICROPROCESSOR 
2S LM3900N S9 C04S27 I.SI 6502 695 
JS LMJ90S 1 25 CD4S28 1.2S 6502A 950 
2S LMJ!!D!!ti 9S C0455J 350 6504 6 9S 
45 MC1458V SS C04566 245 6522 8 75 
99 NE 550N I .JO C04S8J 235 6S30 9.50 

.2S NESSSV 39 C04S8S 95 6SJ2 149S 
2S NE5S6A 85 C040!92 3.00 6551 11B5 
3S NE565A 1 00 74COO J5 6800 S70 
25 N[S66V 1 50 74CO~ JS 6!ID2 II 95 
SS NE561V 1.00 74CIO JS 6820 49:'! 
JS NES708 4.15 74Cl4 .7S 6850 350 
45 78LOS 60 74C20 JS 8080A l!!S 
SO 711LD8 60 74CJO J5 8085A a.50 
60 78M05 BS 1.1C49 1 95 ZBOA 6 00 
65 75108 149 74C74 BS 2808 IB95 
B5 75491CN SO 74C76 .80 ZBOP10 6.SO 
40 75492CN SS 74C90 1 25 ZBOA PIO S !15 
45 75494CN 89 74C93 US 280CTC S95 

.45 74C154 J .25 Z8DACTC 865 
75 A la D CON VERTER 74Cl60 I 69 zao DART IS2S 
49 80JaB 4.50 74C17S 11!! ZBOAOART 18 75 
7S 870DCJ IJ95 74Cl92 165 Z800MA 17SO 
79 Bl01CN 2200 74C221 1 90 Z80A0MA 27SO 
7S 87SOCJ \J .95 74C90S 600 Z80S100 2J.!!5 
95 LO IJO 9.9S 74C906 .75 Z8DAS10•0 289S 
95 9400CJV1F 7.40 74C914 1.95 Z80S1D •1 1500 
95 1Cl7103 9.SO 74C922 5.00 ZBOASl01 2J90 

1 00 JCL71D7 !42S 7'C92J SSO ZBO S102 2395 
119 74C92S 67S Z80ASl02 2995 

69 CMOS 74C926 6 9S zaoe CTC 179S 
69 C04000 25 74C927 6.9S Z80B P10 1795 

~u '° ~g:~~ ·~~ INTIAr.t( 6S =~~~ j :~ 
C04007 2S = ~~ !H! ~ ~ WG-1& 1, 11) 

CA!N, 1811 

"""' Ito """' ,., 
LM )D1.AN All 34 
UAJO!H 11 

~g;~~ :!~ ~ 1 ~~ m~ ~ ~~ 
~g:~:~ · l~ u:~ u~ :~~~ ~ ~ 

ICSOCltETS 
Solder Tl~ law Pralile 
PIN lUP PIN IUP 

8 13 22 30 
14 14 24 JO 
16 !& 28 "° 
1a 20 36 SB 
20 29 4D 4~ 

Jumbo Red .25 
Green. OranQt. VellowJumba 25 
Cllp!111 LEO MounU~11 Cllps as1 2S 
{spec red.ambetgrrtn.ytllo"'tltaJ) 

CONllNENTALSPECIAlTIESin slock 
Comn1~t t l lnt o r breadboard l ~s tequ1p 

OKWIREWRAPTOOlS !natock 
CamPle1elmea lA Pl'1aduc1s1ns1ct • 

WlREWRAPlEVELJ SPECIALPROOUCTS 
PIN PIN 2.5 MHl Fieq Counlel IC~ 37 50 
~~ ~~ ~: I ijij JD MHl F1eq Counter Kil 47.7S 

IB 67 40 15!! 
21el'l'l I~ lkll WW ;o AC TRANSFORMERS 

CRYSTALS 
I Milz 
2 MHr 
~ MHr 
5 MIU 

10 MHr 
18 MHz 
20 M1t1 
J2 Mlfl 
J2168Hl 
! 8432MHr 
J 5195 1~111 
2.0100 MH1 
2 097 152 MHr 
24576 MHr 
J 2768 MHl 
5 0688P.'Ht 

FRAME WAllPlUC 
63VCl60011laS4 6010V2amp 5795 

! ~~ 121~~ r.o6~ma ! ~ ifvli~S~ma ~ ~~ 
: ~; i~ ~~ g ~ ~~~s l ~~ ~~~~Oa~~a ~ ~~ 
4 25 122~~ g: ~oaO~a I~~ 12V2 ~mp 7 95 

~ ~~ 24V Cl 600 n1a 4.!!S 

~ ~ Can51anl Vall~~' T1ans/a1mers 12Y. II .lnlP. 
4 50 SV.23JnlP.24V, 11 amp 1500 

"' ~ ~~ OISPlAY LEOS 
rn 
•SO 
4.50 
4.50 

"' rn 

'" rn 
.. , 
'" .,, 
" 

CA.'CA .300 75 
cc JOOl.25 
CA JOOIDD 

CA.ICC 500190 
CA1CC 6001.49 

CC .357 .70 
CCICA.500 99 
CCICA 500 90 
CC1CA 80022!1 

"' 10Gt0ett1S(ttf 
MEYllO AR O ENCODERS 7.5'20 0.1t.1 ~tM 
AY5·2J76 119S TI LJ\l lfe.o 

5 IBS MHl 
57143 MHr 
65ftJ6 MHz 
14 318 18 MHz 
IB 432 Miiz 
22 1184 MHr 115 

J9 

AYS·3600 17!!5 .\l..ANlftO CC .JD 
74C922 5.49 t.UN~&11l CA .40 
74C923 S50 WN46«1 CC 40 
H001 65 5 7 9S ~~:m ~~ ~~ 
0 Connactor5 RS232 MAN6540 cc .SU 
OB25P 2.95 MAN67 1D CA .60 
06255 J50 MA N6740 CC 60 
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950 
.99 
99 

120 
95 

120 
. 99 
99 
99 

Madtl950 5101000 Ulll>1N li ....,,.. .. 
LM.Xlt'( IU 
LM311tl11 1M 

C0!013 .45 u~ ~ ~~ 8259 9 !IS 

~g:g1: :~~ U~ g~ lff~rPPa1:~ l~~ 4116 2DDns Dynamic RAM BIS15.4D 

ELECTRONIC SYSTEMS KITS 
Apple Peripheral Kits 
SERIAL 1/0 INTERFACE 0 to 30,000 bau d, 
D. T. R., Input & output from monitor or basic, or 
use Apple as intelligent terminal, Bd only(P/N 2) 
$14.95, Kil (PIN 2A) $51.25, Assembled (PIN 
2C) $62.95. 
PROTOTYPING BOARD (PIN 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD B lriacs, 
each can switch 11 OV. 6A loads. Bd only (PIN 
210) $19.2D, Kil (PIN 210A) $119.55. 
OPTO-/SOLATEO INPUT BOARD B inputs , can 
be driven from TTL logic, Bd only (PIN 120) 
$15.65, Kit (P IN 120A) $69.95. 
Interface Kits 
SERIAUPARALLEL INTERFACE Bidirec tional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of Input and output strobe, 5 to B data 
bits, 1 or 2 stop bits, parity odd or even or none. 
all characters contain a start bit. +5 & -12V 
required.Bd only (PIN 101) $11.95, Kil (PIN 
101A) $42.89. 
RS-232/TTL INTERFACE Bidirectional, re
quires :!:12V, Kil (PIN 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional. 2 
passive opto·isolated circuits. Kit (PIN 7901A) 
$14.95. 

PROM Eraser 
Will erase 25 PROMs in 15 minutes. Ultraviolet. 
assembled. 25 PROM capacity $37.50 (with 
timer S69.5D). 6 PROM capacity OSHNUL ver
sion $78.5D (with timer $1D8.5D). 

NiCad Battery Fixer/Charger Kil 
Opens shorted cellsthatwon'l hold a charge and 
then charges them up, all in one kit wi full parts 
and instructions. $9.95 

ZBO Microcomputer 
16 bit 1/0, 2 MHz clock, 2K RAM. ROM Bread
board space. Excellent for control. Bare Board 
$28.5D. Full Kil $99.DD. Monitor S2D.DD. Power 
Supply Kil $35.0D. Tiny Basic $JD.DO. 

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. Article in June Radio Electronics. 

60 Hz Crystal Time Base Kil $4.40 
Converts digital clocks fromACl ine frequency to 
crystal lime base. Outstanding accuracy. 

Video Modulator Kil $9.95 
Convert TV set into a hi gh quality moni tor wio 
affecting usage. Comp. kit w/full instruc. 

Multi-volt Computer Power SupplY' 
Bv 5 amp, = 1Bv .5 amp, 5v 1.5 amp, - S'v 
. 5 amp, 12v .5 amp, - 12voption. =5v, =12v 
are regulated. Basic Kil $35.95. Kil with chassis 
and all hardware $51.95. Add $5.00 shipping. Kil 
of hardware $16.DD. Woodgrain case $10.DD. 
$150 shipping. 

Type·N· Talk by Votrax 
Text to speech synthesizer with unlimited vocabu
lary, built -in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $369.DO. 

1802 16K Dynamic RAM Kil $149.00 
Expandable to 64K. Hidden refresh w/clocks up to 
4 MHz wi no wa~ states. Addi. 16K RAM $25.00. 
S-100 4-slol expansion $ 9.95 
Super Monitor VI.I Source Listing $15.0D 

RCA Cosmac 1802 
Super Elf Computer $106.95 

The Super Ell is a small single board computer that 
does many big things. It's an excellent computer 
for train ing and for learning programming with its 
machine language and yet it's easily expanded 
with addi tional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
ROM monitor: State and Mode displays: Single 
step: Optional address displays: Power Supply: 
Audio Amplifier and Speaker: Fully socketed for all 
IC's: Full documentation. 
The Super Elf includes a ROM monitor for pro
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip oper
ating with the unique Quest address and data bus 
displays before, during and after executing in
structions. Also. CPU mode and instruction cycle 
are decoded and displayed on B LEO indicators. 
An RCA 1B61 video graphics chip allows you lo 
connect to your own TV with an inexpensive video 
modulator lo do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used to 
drive relays for control purposes. 
A 24 key HEX keyboard includes 16 HEX keys plus 
load, reset, run, wail, input, memory protect, 

Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
available. Quest was the first company worldwide 
lo ship a full size Basic for 1B02 Systems. A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range :!: .17E" ). 32 bit integer 
=2 billion: multi dim arrays. string arrays: string 
manipulation: cassette 110: save and load. basic. 
data and machine language programs: and over 
75 statements. functions and operations. 
New improved faster version 1nclud•nQ re
number and essentoal ly unlimited V31i9ble•. 
Also. an exclusive user expandable command 
libra1y. 
Serial and Parallel 110 routines mcluded . 
Super Basic on Cassette $55.DD. 

for PC cards and a 50 pin connector slot for the 
Quest Super Expansion Board. Power supply and 
sockets for all IC's are included plus a detailed 
127 pg. instruction manual which now includes 
over 40 pgs. of software info. including a series of 
lessons to help get you started and a music pro
gram and graphics target game. Many schools 
and universities are using the Super Elf as a 
course of study. OEM's use it for training and 
R&O. 
Remember, other computers only offer Super E~ 
features at additional cost or not at all . Compare 
before you buy. Super Elf Kil $1D6.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexig/ass front panel $24.95. All metal Expansion 
Cabinet, painted and silk screened, with room for 
5S-100 boards and power supply $57 .DO. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 
Quesldala. a software publication for 1B02 com
puter users is available by subscription for $12.00 
per 12 issues. Single issues $1.50. Issues 1-1 2 
bound $16.50. 

Moews Video Graphics $3.5D, Games and Music 
$3.DD, Chip B Interpreter $5.5D, Starship 4K cas
sette $14.95. 

monitor select and single step. Large, on board Free 14 page brochure 
displays provide output and optional high and low 
address. There is a 44 pin standard connector slot of complete Super Elf system. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. TI1e Super Expansion Board 
comes with 4K of low power RAM fully address
able anywhere in 64K with built- in memory pro
tect and a cassette interface. Provisions have 
been made for all other options on the same board 
and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (270B, 275B. 2716 or Tl 
2716) and is fully socketed . EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A 1 K Super ROM Monitor $19.95 is available as an 
on board option in 2708 EPROM which has been 
preprogrammed with a program loader/editor and 
error checking multi file cassette read/write 
software, (relocatable cassette fi le) another exclu
sive from Quest. II includes register save and 
readout. block move capability and video graphics 
driver with blinking cursor. Break points can be 
used with the register save feature lo isolate pro-

Rockwell AIM 65 Computer 
6502 based single boa1d with full ASCII keyboard 
and 20 co lumn thermal printer. 20 char. alphanu
meric display ROM monitor:. fully expandable. 
S419.DD. 4K version S449.DD. 4K Assembler 
SJ5.0D. BK Basic Interpreter S65.DD 

Special small power supply 5V 2A 24V .SA 
assem . in trame S59.DD. Molded plast ic 
enclosure to fit both AIM 65 and power supply 
S52.5D. AIM 65 I K in cabinet with power supply . 
switch, fuse. cord assem S559.DD. 4K $579.DD. 
A65/4D·5DDD AIM 65/4D wi16K RAM and monitor 
S1295.DD. RAM Board Kit (16K. $195) (32K. 
$215). VD640 Video Interface Kil S119 .DD. A&T 
S149.DD. Complete AIM 65 in thin brielcase with 
power supply S518.DD. Special Package Price: 4K 
AIM. BK Basic. power supply. cabinet S629.DD 

gram bugs quickly, then follow with single step. II 
you have the Super Expansion Board and Super 
Monitor the monitor is up and running al the push 
ol a button . 
Other on board options include Parallel Input and 
Output Ports with full handshake. Tiley allow easy 
connection of an ASCII keyboard lo the input port. 
RS 232 and 2D ma Current Loop for teletype or 
other device are on board and rt you need more 
memory there are two S·1DD slots for static RAM 
or video boards. Also a 1 K Super Monitor version 
2 with video driver for full capability display with 
Tiny Basic and a video intertace board. Parallel 
110 Ports $9.85, RS 232 S4.5D, m 2D ma /if 
$1.95, S-10D $4.50. A 5D pin connector set with 
ribbon cable is available al $18.95 for easy con
nection between the Super Elf and the Super 
Expansion Board. 
Power Supply Kit for the complete system (see 
Mulli·volt Power Supply below). 

AIM 65/KIM/SYM/S u!llr Elf 44 pin expansion ·"""-------------~· board: board with 3 connectors S22.95. 
.. __________ ...,. Super Color S-100 Video Kil $129.95 

Expandable to 256 x 192 high resolution color 
graphics. 6B47wilh all display modes computer 
controlled. Memory mapped. 1 K RAM expand
able to 6K. S-100 bus 1 B02, BOBO, BOB5, ZBO, 
etc. Dealers: Send for excellent pricing/margin 
program. 

Elf II Adapter Kil $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex
pansion). High and low address displays, state 
and mode LED's optional S 18.DO. 

TERMS: SS.OD min. order U.S. Funds. Calif. residents add 6% tax. 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. FREE: Send for your copy of our NEW 1981 
Shipping: Add 5%; orders under $25.00-10%. QUEST CATALOG. Include 8B¢ stamp. 
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MAJOR CORPORATION 
SEEKING TO ACQUIRE 
CONTROLLING IN
TEREST IN ELECTRONIC 
HIGH TECHNOLOGY 
COMPANIES (OR START 
UP VENTURES) WITH 
PRODUCTS COMPAT
IBLE WITH ITS EXISTING 
INVESTMENTS IN 
OFFICE OF THE FUTURE 
TECHNOLOGY. ALL 
REPLIES SHALL BE 
TREATED WITH THE 
STRICTEST CONFIDEN
TIALITY. 
READER SERVICE NO.:___l§_ 

Circle 16 on inquiry card. 

RS-232 PROBLEMS? 

LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DAT A, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 475/MENDOTA, IL 61342 

Circle 47 on inquiry card. 

8/ilz 62C'C0,8ffi6, rnrII & 86,DisK 2 CAll 
81''/lz 8ffi5/88 CSC 399 f:MHz CPU Z CSC 308 
f:MHz 8ffi5/88 A&T 319 lt1Hz1CPU Z A&T 221 
DISK I A&T 371 MPX A&T 371 
INITRFACER I, I I 187 llITTRFACER 3 (5J 465 
11PM 20 A&T 32K 319 RW, 17 A&T 64K 597 
11PM 16 A&T 64K 699 l1PM 21 A&T J28K 1356 
SYSTEM Sl.l'PffiT I 297 41'/1z 9511 m'TELl 175 
Ho.CLOSURE 2 DESK 619 ENCLffiLIRE 2 RACK 671 
8'\Hz 8085188 SYSTEM DlJl\L 8" DRS 64K CFt1 3695 
f:MHz CPU Z SYSTEM 11\1\L 8" DRS 64K CFt1" 3595 
SYSID'6 HAVE 48 HOJR CSC BCAAD EXCHA~E 
All TEllVIDEO & ZENITH ITEMS AT Lll.£ST ffi ICES 
VISTA VlOCIJ DR CAB 375 oPASE I I CAll 
SPEUBIW 275 Wffill STM 290 
SEA TILE CCM'\ITTR SYS I $2549 SYSTEM I I $3325 
ALL PRICFS & SPECS SURJECT TO ffi"-~GE SHIPPl~"G 
MI N $3. CP.l , MP..fII ,MPM86 Trade Marks of Oi g
i ta! Research. ALL PRICES CASI! PRICES 

PO % 1 vESrlhinsr rn rn q2o':i~ -C951 
71Y ~gS · l l'-lb ::Z. 

Circle 337 on inquiry card. 

• 

• RECOMMENDED BY THE NATIONAL 
FIRE PROTECTION ASSOC IA TIDN 
FOR PROTECTION OF ELECTRONIC 
COMPUTER/EDP EQUIPMENT 

• NO OAMAGE TO MEDIA 

• NO STATIC 
• NO POWDERY RESIDUE 

• WIDE RANGE OF UL LIS TED 
EXTINGUISHERS 

GUARD EVERY 
COMPUTER 

WITH A HALON 1211 
FIRE EXTINGUISHER 

l"'rJR.~~~.':'~~~~ 
1320 w. Blancke St. 27SHAL 
Linden, N.J. 07036 

Wholesale Distributor Inquiries 
Given Immediate Attention. 

Call (BOO) 631-7377 

Circle 3.17 on inquiry card. 

FLEX* 
Uni FLEX* 
Linked Business 

Software that works! 
• Accounts Receivable 
• Accounts Payab le 
• General Ledger 
• DBMS for Inventory 

Control 
•Word Processing 

Software Development Tools! 
Call or Write for Information 

(208) 529-3210 . 
GREAT PLAINS 

COMPUTER COMPANY, INC. 
P.O. Box 916, ldahO Falls, ID 83402 

"Trademark of Techn ical 
Systems Consultanls 

Circle 163 on inquiry card. 

OVERSTOCK 
SURPLUS SY.,." SINC::>LE SIDED FLOPPY 
DISC. DRIVES, WHIL-E "THEY LAST!!! 

TEAC. 96 TPI lNEW) 

$245°0 

MICROPOLIS 100 TPI (C.OOD AS NEW) 

$145°0 
CONTAC.T: .JOHN OR HAL 

AT 319· 386·9737 

ti\ archive:i incorporated 
404 West 35th Street 
Davenport, Iowa 52806 

Circle 35 on inquiry card. 

11· 

I 

Circle 311 on inquiry card. 

ALL ATARI ® HARDWARE 
·- · 15%-25% )ll ~ OFF LIST PRICE 

OUR PRICE SA VE 
Atari 400 w/16K ..... $320 203 
Atari 800 w/16K ..... $810 253 
Atari 410 cassette .... $ 6 7 253 
Atari 810 disk drive . . $480 203 

ALL ATARI ® ACCESSORIES 
10%-20% OFF LIST PRICE 

8K Memory Board . . . . $45 103 
16K Memory Board . . . $80 203 
Joysticks (pair) . ..... . $17 153 
Paddles (pair) ...... .. $17 153 

PLUS 103-203 OFF 
ALL AT ARI ® SOFlW ARE -'j' To ader, Call 617 ·964·3080 

:@ J Ask fa mail a der, or wnte . 

· ~ · The Em Bud"\e1 
~ 1355 Washington Street (Rt. 16) 

le:_, West Newton, IM 02165 
617-964-3080 

Circle 54 on inquiry card. 

5110-5120 PROGRAMMERS: 

;;-NTFR O ~ T-WN NUMI<£R 

WORKER IV H[NU 
Aso;octdle Pro91·.am111(' r 

l l.HlT PROClRl\M {~j) UllH OR U/O crm~;s ltlFERf.rrc:t 
? FJNT1 LITF .RAI. llt E:rUE N't: f ; JN PR OG RAMt5l 
3 SUAP Oi'fPLAt r ~ LITERALS JN f'ROGRAH t SJ 
4 l.fNGTH TF.ST FOR PROGRAM LI NES OVER 61.1 CHAR 
~ r: FIF.ATF:: I rnrr / LIST A PROGRAM Fll.E 

COMPARE Ti.JO f'IWGRA MS L I N E E<Y LINE 
lEX T R( A{1ER / URITf:R I PRINT{IUT 

1 n TNSTRUCTlONS , -oR UORKER TV' USAGE 
99 RE"TURN TO SYST!:H 

ll ~y ,m OPTION NUl"IE<ER .md Prl'<:.-:> thl' EXECUTE ko· 

As a companion to the serious programmer, 
"WORKER IV" will eliminale weeks of tedium thal 
normally accompany the writing, debugging and 
conversion of programs. 
Price: $275. Includes pos\age , 32 page manual on 
disk. Full refund within 90 days, if not comple tely 
satisfied with the performance of the WORKER IV: 
Associate Programmer. 

~Be 6~v~~~·F~;~ec~~~1~TING (- I \ /""" BOX 95 

EAST GLACIER PARK 
MONTANA 59434 
(4061 226·9346 

·Trademar1<.: International Business Machines Corp. 

Circle 129 on inquiry card. 
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SEE OUR ADS ON PAGES 165 AND 271 FOR MORE EXCITING DISCOUNTS 

NEC 
Microcomputer 

Ii S-100 
California Computer 

Systems 
Floppy Disk Controller 
64K Dynamic Ram Board, 200ns 
Z-80 CPU board w I monitor ROM 

$369 
$499 
$269 

16K Sta( le memorv board. 200ns ..•...•. , ...... 369 
321< Static memory board. 200ns •.. _ ........... 599 
S-100 12 Slot Mainframe .. . .... . ...... . ... . .. 475 

PC·8001A 32K Computer. .. ··············· . CAU 4·Porl Serial Inte rface •. . , .. , ... , .. . ..... .. .. 299 
PC·8012A 1/ 0 Unit w / 32K RAM ·······•····· . CAU 2-Pon Serlal / 2-Port Porallel lnlerface ......... ,. 299 
PC·8013A Dual Mini-Disk Drive Unit. .. . ... . .. CALL /l.PofC P.Holl~I h<l•.rla~ , , , . , .... , .. ~ . . . . • . . . 229 
PC-8001 Multi Cardware (FDl/0 & 32K) ........ CALL 1---------~-----~-'-------I 
CP/M 2.2 Operating Svstem for NEC ..... . ...... 129 
WordStar configuredforNEC . . .. .. .... . .. . .. .. 299 
SuperCalc configured for NEC . .•...... . . ..... . 279 
NEC Word processor & Accounting Software ...•. CALL 
Many more software packages and languages; 
(Pascal. Fortran. Cobol. etc) are available conflgured for 
the NEC 8001A Computer. 1 

Please call or write for a product price llsl. 

APPLE II PLUS 
16K's, 48K's, 64k's* 

· 48K Apple with 16K Ram Board 

CALL FOR 
BEST PRICES 

APPLE 
DISK 

DRWES 
DRIVE ONL V OR 

W/CONT 
Color • Sound • Graphics $ 

2 5 9 
& DOS 3.3 

Call or write for more info. CALL FOR PRICES 
L.D_l_sk_d_r_lv_es_a_v_a_ll_ab_l_e_s_o_o_n_r _ _____ -t SPECIAL APPLE CATALOG AVAILABLE 

ATARI80016K 
CALL FOR BEST PRICE 

Printers 16K RAMBOARD by ConComp 

Silentype for Apple II Computers 
Atari 400 111/I6K ........................ . ... 349 
410 Program Recorder , .. .......... ........... 6$ 
810 Disk Drke ... . ... .. .. . .. . .... .. ..... .. . 449 
825 80 col. 7x8 Dot malrb Impact printer ........ 699 
822 40 col. Quiet Thermal Printer . . . . . . . . . . . . . 349 
850 Interface Module ...... . .. .......... . .• .. 159 
Atari 16K Ram Mudule ... .... .... ........ . .... 69 
Axion Ramcram 32K Module . .. ............. . . 189 
Asteroids, Miss lie Commagd ·and Star Raiden .. • 35 e•. 

SPECIAL ATARI CATAl.OG AllAILABLE 

Video Monitors 

w f Apple 11 interface 

$349 
Epson 

MX-80 or 
MX-80 FT 

CALL ----J 
Anadex 9501 w/2K Buller. ... , ...... , . ,., ... 1349 
C. ltoh S1ar111rlter 25CPSdalsvwheel. ... .. ..... 1449 

Amdek/Leedex Video 100 12" B&W · · · . · · · · · · · · H'I C. ltohStarwrl\ er45 CPS dalsvwhee l. . . . , .. .. . . 1649 
Amdek/Leedex Video IOOG 12" Green Phospher. . . 179 Epson MX-70 .- ., .... , .. , .... •... . , . .. , .. , . CALL 
Amdek (Hltacfl'I) 13" Color w/audl1> 0UJput. .. . · · . 389 Epson MX·80 & MX-80 F/ T ... ... .....•...... Cl\LL 
NEC 12" Green Phospher Dlsplav JB·l201M ... . . CALL Epson MX· IOO .. .. ..... .. ..... .. .. . . •.. .. . CALL 
NEC t2"bo·Res Color Dis play .... . . "" . · · · . · . . CALL NEC 8023 hnpact Dot Ma trix .................. 6.95 
NEC 12" Hl·Res ~GBColor D.lsplav ... .. . . · · · · · CALL NEC Splnwrllers (l.a1es1 models) . .. ...• .. .. . .. CALL 
Sanvo 9" B&.W Display .•..........•.... · · · · · · 185 Paper TlsodDS-445G 111 / sraphks ......... ..... 699' 
Sanvo 9" Green Phospher Display ... .. ·.· .·· · . CALL Paper Tiger IDS-460G 111/graphlcs ... , ... , . .... . 949 
Son~o 12" B&W Display ...• ·····•·•···.···· ·· 269 Pa1>er Tiger IDS·560G w / graphlco ......... , ... 1249 
Sanyo 12" Gr~eo Phosph~r Dtsplny .... • ~ · · • '~ · . 285 SUe ntype Pr&nter w / Apple lnterface . .. ... .... ... 349 
Sanyo 13" Color Dlopl•ll· .• . • · · · · · · · • · · • • · · · · . 449 Qume Sprint Dalsywheelo (La1e1t models) •... .. CALL 
Zenllh 12" Green Phospher Display ZVM-121 ...... 149 1----------------------1 

Circle 107 on inquiry card. 

ZENITH 
12" 

GHEEN 

$149 

ORDER TOLL FREE 
800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 
Telex 695-000 Beta CCMO 

FOR ONLY 

AVAILABLE NOW 

Ordl'rmg mf1mn,1t1on Pho m! ordl!rs usmg VISA. MASTERCARD. 
/\MEHICAN EXPHESS. OINER·s CLUB. CAHTE BLANCH E. bank 
win> !rans ll!r. c.1 s h1~1 · s or Cl'rlifil'd ch1~ck. mont.>y ordl'r. or pl'rsonal 
check !dl!ow ll~n d<'!ys 10 cil'arl Unll'ss prep.ml w11h cash. pl,.,1S\' ddd 
s·~. lor sh1ppmy . handlmy and UlSUl<lllCl' !mnl\mum 5 OOJ Califor 
ma H's1dcnts ddd h'il sales 1,1x WI..' accept COL><. OEM's. ln s11 lulions 
,111d cnrp•rat11ms plcasl' ~t!nd for " wrltt l'.'11 quu1.1rnJ1\. All l•q111p11Hm t 

1s subwc1 to pncc ch<inge and ava1l;:ibil i!y without net ic l' All equip · 
ml'nt 1s new a11d comph!!l' 1.1:1th ffiill\Uf<lc1urer·s \4' 1lf T A-n 1~ 'tJ'>tullh," qo 
days) Showroom prices mai,.• dilfl'r from mail urd!!r prices 

Send Orders To: 

C5®DiJ0Q!JLJill@[f 
(5@LJill~Q!Jlf@[f0 Mail Order 

8314 Parkway Drive 
La Mesa, Calif. 92041 



PRINTERS 
PRICED TOGO 

_.;.;;.-
'$-. 

OKIDATA82A 
83A 

Tl 810 BASIC 
810 PACKAGED 

PRINTRONIX P·300 

$545. 
$770. 

$1,395. 
$1,695. 
$4,995. 

XEROX 820 with $CALL 
~\ 10MB Hard Disk 

~ L,p SOUTHWEST COMPUTERS 

1T 714-571 ·5916 

Circle 341 on inquiry card. 

I 8086/8087/8088 I 
CROSS SOFTWARE PACKAGES 
• C cross compiler for the 8086. All facilities of the 
I complete C language. including floating point 

for the 8087. are supported. Optionally, memory 
can be allocated for use with the 8088. Output is 
symbolic assembfy language. The compiler is suita
ble for use in porting UNIX to the 8086. 

2 Cross assembler /linker /libr arian/downline 
loader for the 8086. Assembler input is an ex

tension to that used by Intel. Loader output is a file 
in standard Intel hex format. 

9Simulator/debugger for the 8086. Capabilities 
;;, Include display, breakpoints. interpretive execu
tion, as well as many others. 
Host System: PDP- I I running RT- I I. RSX-I IM. 
UNIX/V6, UNIX/V7; or VAX-I I running VMS, 
UNIX/32V. 
For additional Information: 

~a need 

~igital Products, Inc. 

1701 21stAve. S .. Suite 222 •Nashville, TN 37212 
Phone (6151383-7520 

Intel Isa trademark or Intel Corporation; UNIX andUNIX/3ZV ate 
1rademarks of Bell LlbOratories; RT ·I I. R!.X· I IM, POP-I r. VMS, and 
VAX-I I are trademarks or Olgltal Equipment Corporation. 

Circle 12 on inquiry card. 

RHINO®XR-1 ROBOT 
Versatile, rugged 32" high robotic arm for 
education. research and industry. Compatible 
with all computers having RS232C interface. 
Immediate delivery. 52.400 F.O.B. Champaign. 
Ill. (In Ill.. add 5% tax). Price includes 150 pg. 
operations manual ... an excellent introduc
tion to robotics. Manuals can be purchased 
separately @ 535.00 ea. Inquiries invited. 

.,_.SANOl-tU 
-~ MACHINE 308 s. State 
..,, ~SIGN Champaign, IL 61820 

Sales Dept. 

(217) 352-8485 

Circle 328 on inquiry card. 

PERSONAL 
COMPUTER SOFTWARE 

for 
EXECUTIVES and MANAGERS 
• Name/ Address/Kev Information 
• Personal Schedule' 
• Corporate Schedule 
• Document Tracking 
• File Indexing Schema 
• Tickler File 
• Questionaire Tabulating 

Any three for $150 - All seven for $250. 
Functional , well engineered soft ware in 
the Pascal programming language for 
Apple II and TRS-80 Model II com
puters. 

SOFTWARE CONSUL TING SERVICES 
901 Whiltier Drive. Allenlown. Pa. 18103 

1215) 797·9690 
ATT. Martha Cichelli 

•tT:\1l Apple CompaterCo . •• •nt1 Tand y Corp. 

Circle 338 on inquiry card. 

BLACKJACK 
FOR WINNERS 

FINALLY, A PROGRAM THAT'S NOT 
ONLY FUN BUT ONE THAT COULD 
PAY FOR ITSELF. 
BLACKJACK. VEGAS STYLE will help you learn to count 
cards. This program allows the user to assign plus or minus 
values to each card, to assign a POINT COUNT. Once 
entered !he machine au1omatically keeps a running count as 
it deals from the deck. When there is less than 12 cards lefl 
the deck is shulfled and the count is returned 10 zero. Runs 
on an Apple II+, 48K DOS 3.3. Featuring QUALITY COLOR 
GRAPHICS. 

Circle 58 on inquiry card. 

TEXT EDITOR 

NORTH STAR COMPUTER 
A PROFESSIONAL EDITOR, USER-TESTED 
IN BUSINESS FOR OVER TWO YEARS . 

* WRITTEN IN BASIC -- EASY TO 
MODIFY. 

* CRITICAL FUNCTIONS IN Z-80 
ASSEMBLY LANGUAGE FOR HIGH 
PERFORMANCE. 

* EXCELLENT DOCUMENTATION - 
ANNOTATED LISTINGS, 29-PAGE USERS 
GUIDE, INSTALLATION GUIDE, MORE. 

* REQUIRES NORTH STAR DOS 5. l OR 
5.2, MINIMUM 48K MLMORY. 

* RECLAIMS OLD DISK SPACE FOR FILES 
-- NO MORE COMPACTIONS. 

* PRINTER OUTPUT FEATURES : AUTO 
PAGING, INDENTING, CENTERI NG, 
ESCAPE SEQUENCES, HORE. 

$75 COMPLETE, S25 USER MANUAL (CAN 
BE CREDITED TO COMPLETE PACKAGE) , 
FOR SPEC SHEETS, SEND STAMPED, 
SELF-ADDRESSED ENVELOPE TO: PAUL 
T, BRADY, 91 MARCSHIRE DRIVE, 
MIDDLETOWN, NEW JERSEY, 07748. 

8048 IN•CIRCUIT 
EMULATOR 

· IEEE-696 (S-100), CP/M compatible 
·Emulates 8035 , 803g , 8048, 804g, 

8748, 8040, 8050, and 80C48 CMOS. 
·Hardware Breakpoints allow Real Time 

Emulat ion up to 11 MHz 
~ Trace includes disassembled code 
· Disp/ay/Modily Program & Data Memory , 

Registers, 1/0 Ports & Flags 
·Disassembler 
·Scope trigger from breakpoint locations 
MICE-48 comes on one S-1 00 board with a 3 It. 
cable and buffer assy. that plugs into the user's 
µP socket. The board with all supporting 
software is S995. For 8048 MACRO Assembler 
addS150. (213) 451-5382 

SIGNUM SYSTEMS 
726 Santa Monica Blvd. 

SANTA MONICA, CA. go401 

Circle 336 on inquiry card. 

Screens in seconds 
QUICKSCREEN .. 

Screen 611.IOM .. ______ _______ _____________ _______ .. 
I ***''***••••••••••••• I 
I • A.BC CORPORATION • 

• lNVENTOR'i DISPLAY • 

• ITEJ'I I01 12345 ..................... 
FINANCIAL 

I PRICE $8 I 
I COST $4 I 

I SA.LES: 
+----------+ 
I M'rO $200 I 
I Y'TO $800 I 

QtlA.NTITIES 

I ON RA.NO 193 I 
I ON ORDER 50 I I 
I ALLOCATED 6 I 
I REORDER 220 I 
+--------------+ 
I MTO SOLO 25 I 
I YTO SOLO 100 I 

Microsoft BASIC, CBASIC,dBASEII, 
or FMS80 (four separate 'i'81"Slons) 56K CP/M 

$149 (user manual: $20) plus shipping
Fox & Geller Associales. Inc. I (201)837-0142: 
P. 0. Box 1053 Credit Card• 
Teeneck.N.J. 07668 Accepled 

f"f3J Ls a tr~lt ut_ OJR ~iatrs 
~ II la a t.t.!ldmm"k ot Adrt:l"ll-'l'tlao 
aYISlt:,CP/M, are tr~lr;B ct. DlqlW ~di 

Circle 155 on inquiry card. 

Scotcll Diskettes 
Rely on Scotch• diskettes to keep your valu
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 

(800)235-4137 

-...... 

Dealer Inquiries 
Invited 

Circle 293 on inquiry card. 



· DIGITAL RESEARCH COMPUTERS 
(214) 271-3538 

32K S-100 EPROM CARD 
NEW! 

I $7~;9s[ 
USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

16K STATIC RAM KIT-S 100 BUSS 
PRICE CUT! 

At last. an S-100 Board thal unleashes the fu ll power of two 
unbel ieva b1e General I nstrumenl s A V:J.-.6910 NM OS com pu 1 er 
.sound IC's. Allows you under total computer conlro1 10 
genersle an intinfle number of special sound eflects lor 
games or any other program. Sounds can be called In BASIC. 
ASSEMBL y LANGUAGE. etc. 
KIT FEATURES: 
• TWO GI SOUND COMPUTER IC'S. 
• FOUR PARALLEL 1/0 PORTS ON BOARD. 
• USES ON BOARD AUDIO AMPS OR YOUR STEREO. 
• ON BOARD PROTO TYPING AREA. 
• ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED. 

COMPLETE KIT! 

$8495 
(WITH DATA MANUAL) 

BLANK PC 
BOARD W/DATA 

$31 
• PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS. 
• EASY, OUICK, AND FUN TO BUILD. W~TH FULL INSTRUCTIONS. 
• USES PROGRAMMED 110 FOR MAXIMUM SYSTEM FLEXIBILITY. 
Boin Basic and Assembly Langu age Programm ing examples ere included . 

SOFTWARE: 
SCL .. ls oow available! Ou r Sound Commend Language makes writing Sound Effects programs 
a SNAPI SCL'• also Includes ro ut ines for Registe r~Exami n e-Moc:nty, Memory-Examine- Modify, 
an~ Play-Memory. SCL" is aveUable o n CP/M 0 compatible diskette or 2708 or 2716. Oisk:ette
$24.95 2708 • $19.95 2716 • $29.95. Diskette Includes the source. EPAOM'S ore ORu et 
EOOOH. (Diskette Is 8 Inch Solt Seclored) 

4K STATIC RAM 
Nat ional Semi. MM5257. Arranged 4K x 1. +SV, 18 PIN DI P. A 
Lower Power. Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on th e Market Wi ll Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 

8 FOR $16 32 FOR $59.95 

Digital Research Computers 
(OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 

32K SS-50 RAM 

$299°° KIT 

For 2MHZ 
Add $10 

Blank PC Board 
$50 

"' 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FOR 2MHZ 
ADD $10 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - $35 

KIT FEATURES: 
' Addressable on 16K Boundaries 
2 Uses 2114 Static Ram 
3. Fully Bypassed 
4 Double sided PC Board Solder mask 

and silk screened layout 
/l'I Pa rts and Sockets included 
Low Power : Under 1 5 Amps Typical 

UART SALE! 
TR16028 - SAME AS TMS6011, 
AYS-1013, ETC. 40 PIN DIP 

ITR1602B I 

$295 
EACH 4 For $10°0 

CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 ~ 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. S12.95 EACH. 

NEW! G.I. COMPUTER SOUND CHIP 
AY3-8910. As featured in J ul y. 1979 BY TE ' A fantastica lly powerful Sound & Music 
Generator. Perfect for use with any 8 Bit M icroprocessor. Con tains: 3 Tone Channels. 
Noise Generator. 3 Channels of Ampl itude Control. 16 b i t En velope Period Control, 2-8 
Bit Parallel 1/0. 3 0 to A Converters. plus much more! All in one 40 Pin D IP. Super easy 
interl ace to the S- 100 o r other busses. $11.95 PRICE CUT! 

SPECIAL OFFER: ~ each Add $3 for 60 page Data Manual. 

TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75¢ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except CanaGa) add 20% P & H. Orders over $50, add 
85¢ for i nsurai:ice. 

'TRADEMARK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 



·----- - ------- -- --------------- - --- -, 
: ADVANCED PRODUCTIVITY SYSTEM 
J FOR TRS-80 • MODEL II 
I ! f inally a general purpose, high performance produc· 
I tivity system: APS is functional!~ comparable ro the 
I widely acclaimed SPF productivity system used on 
I most large·sca le compulers. !t is fully rnenu driven 

1 
and provides Browse. Edit, Utility and W ord Process

! ing subsystems as well as split screen support. It is a 
I pow_erful t ool f or quickly and efficiently creating, 
I manipulating and revising programs. text files and 

data files of any size. I 
I I 
I T he full -screen. general purpose Edit Subsystem sup~ I 
I ports function keys as well as primary and line cam· 
1 mands. A unique dataset isolation feature guarantees I 
~ dataset integrity while editing. I 

I The Utility Subsystem allows dataset allocation, I 
: record format conversion, dataset recovery and more. l 
I Registered users receive lull maintenance support . : 
I For more informa tion conlact: I 

l I 

: Arrix Logic Systems Inc. l 
1 P.O. Box 142 I 
I Don Mills. Ontario I 
I Canada M3C 2R6 I 
I I 

: ' ""'""" foOOm"k ol T>OdV Co 1po.,,;oe : 

Circle 36 on inquiry card. 

STARSWEEP 
.,,.. 

~){;{ 
•• .--Cl.ear A Pat~··· ••• _ 

Through An Interstellar Minefield 

EXCITING HIGH SPEED GRAPHICS 
RUNS ON TRS-80™ 
MODEL I, LEVEL II 16 K 
Watch Space Mines Loom On 
Your Screen As You Zip 
Through Space. Align Your 
Spacecraft, Then Blast Them 
With Your Lasers. It Takes Ski ll 
And Dexterity To Score High. 

Send Check Or Money Order To: 

TAPE 
$15 

PENDRAGON SOFTWARE 
P.O. BOX 230 
LITTLE NECK, NY 11363 
(NY State residents add appropriate sales tax) 

Circle 298 on inquiry card. 

WANTED: 
APPLE, IBM, TRS-SO, CP/M 

SOFTWARE 
'Nestico is a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact 

Phill ip Woellhof, VP. Mktg . 
Wlstico, Inc. 
25 Van Zant Street 
Norwalk, CT 06855 
(203) 853-6880 

To increase your profits, take advantage 
of 'Nestico's worldwide promotion and 
distribution. 

\VEST I CO 
The Software Express Service 

MEMOREX 
RlllBLE DISCS 

WE Will NOT BE UNDER
SOlD!l Call Free (800)235-4137 
for prices and infom1ation. Dealer 

inquiries invited and C.00.'s 

accepted 

San Luis Obispo. CA 
9340 I. In Cal. call 
(800)592-5935 or 
(805)543 -1 037 

~-IMOl;jjfiiiiii"fl 

Circle 293 on inquiry card. 

EXEK 86 
8086/8088 EXECUTIVE 

• EPROM based rea l-time multi.tasking execu1ive pro
ven 1n industrial process control applicati ons since 
1980 
• Pos111on 1ndeoenden1 assembly language for max
imum speed. conhgura11on flex1b1fl1y. and m1n1mum size. 
Task scheduling nucleus is 1ess than A Kby!es 
• Modular code is user exlens 1b le and conhgUfable 101 
any 808618088 syslem w11h a real-trme clock in terrup1 

(1 msec maK1mum). 
• Dynamic memory manager !or the lull 1 Mbyte ad· 
dress range 
• Run 11me b1nd1ng 10 appf1ca1t0n !asks provides !he 
abill ly to addldele1e applica11on tasks w1thou1 ch anging 
ex isting firmwar e. Ext ensions 10 the executtve cnn be 
made w11hout changing ex1s11ng apphcat1ons firmware. 
• Device 1ndependen1 110 system wr!h general CRT 
driver Forlran hk.e 1orma1 1ntero1eters. command hne 
parse r. genernl purpose queue ulll1!1es are provided w1m 
!he 110 sys1em Complele 110 system adds less than 8 
Kybtes 
• Sys1em serv ices are avallable to assembly language 
and high level language programmers Extens ive macro 
and subrou11ne libraries are supplied . 
• $1250 complete price for source code with no usage 
fees !01 resale 01 objec1 code in other products Source 
code is suophed on single or dua l dens11y d1ske!!es for 
use on Inte l m1crop1ocessor developmen1 sys1ems 

MODULAR INTERGRATION, INC. 
P.O. Box 1079 •Issaquah, WA 98027 • (206) 392-8085 

Circle 258 on inquiry card. 

DISKETTES - SOLD IN BOXES OF 1 0 
5" 1 side ... 3.30 8" I side ... 3.90 
5" 2 side .. .425 8" 2 side ... 5.60 
ALL MAXELL DISKEHES ARE DOUBLE DENSITY 

QUANTITY PRICES AVAILABLE 
SAME DAY SHIPMENT. Order via Mas1er Cha1ge . 
Visa . ,\11oney Order - Personal Checks (altow 2 weeks) 
- COO requires 100a ae1JOs·! CalJ! Re:; add &.10 

sales tax 

SATISFACTION OR FULL REFUND 

-- ----------------- -- - -- --- -- - -- --- --:-= 
6901 Canby Avenue 
Reseda, CA 91335 

(213) 705-4202 

Circle 153 on inquiry card. 

ANA DEX 
DP9500/9501 -1195°0 

DP9000/9001 -1135°0 

200 CPS- GRAPHICS 

AMPEX DIALOG 80 
W /DETACHABLE KEYBOARD 

SALE-920°0 

BASF 
5.25" SINGLE SIDE/DENSITY 
IN BOX OF 10 DISKS - 2.25ea 

KNE RESOURCES 
415 W. GOLF ROAD 

ARLINGTON HTS, IL 60005 
(312! 228-5850 

Circle 203 on inquiry card. 

16,000 BYTE BUFFER I STANO ALONE 
PARALLEL I SERIAL INPUT !BAUD RATES · 50 to 19.2001 
OPTIONS INCLUDE: GRAPHICS • REVERSE PRINT o BOLO PRINT 

UNOER -SCOAE o REPRINT OF BUFFER 
ADJUSTMENT OF LINES PER-INC H 
CHARACTERS PER-INCH SELECTION 
DOUBLE LINE 

CUSTOM OPTIONS ALSO AVAILABLE 
A & T FROM $450.00 BARE BOARD $80.00 

MASTER CARD & VISA ACCEPTED 

Circle 379 on inquiry card. 

For Your 

Jll ATARr 
Commercial Qual ity 

JOYSTICK 
Fl NALLY! A HIGH QUALITY, PLUG· 
COMPATIBLE JOYSTICK FOR THE 
ATARI VIDEO·GAME AND 400/800 
COMPUTERSYSTEMLGAME~ECH~ 
SERIES B PRO·STICK. METAL CON· 
STRUCTION, SELF-CENTERING, 
GOLD·PLATED CONTACTS. ARCADE 
STYLE. FULL 6 MONTH WARRANTY. 

Send $39.95 per joystick 
(mass. res. add 5%) 

Plus $2.00 ea. shipping & handling to: 

_;·t;AME··TECH 
283 BROADWAY 

ARLINGTON, MASS. 02174 
1·(617)-774-8819 

ATARI is a trademark of ATARI, Inc. 



WE WILL NOT BE UNDERSOLD 
DISK DRIVES FOR TRS-Bo· Model 1 

CCl-100 5Y•", 40 Track (102K) $299 

ADD-ON DRIVES FOR ZENITH Z-B9 
CCl-1B9 51!.",40Track(102K) $3B9 
Z-B7 Dual 5 v." system $995 

External card edge and power supply included. 90 day warranty/one 
year on power supply. 

CORVUS 5 mg $3089 10mg $4489 Mirror $699 
RAW DRIVES 
5V•" TANDON 

8" SHUGART 801R $399 
$CALL POWER SUPPLIES $CALL 

DISKETTES- Box of 10 
5y,• Maxell $40 BASF/Verbatim $26.95 
B" Maxell $45 BASF/Verbatim $36.00 
PLASTIC FILE BOX-Holds 50 5 y," diskettes $19.00 
PLASTIC LIBRARY CASE 51/•" $3.00 8" $ 4.00 
HEAD CLEANING DISKETTE $25.00 
FLOPPY SAVER $10.95 RINGS $ 6.95 

16K RAM KITS 2 for $37 $19 
200ns forTRS-80,"Apple II, (specify): 

COMPUTERS/SYSTEMS 
ALTOS 
ZENITH 
ATARI 

ACS8000 Series 
48K, all-in-one computer 
400 
800 

APPLE PERIPHERALS 

TERMINALS 
ADDS 
ZENITH 
TELEVIDEO 

Viewpoint 
Z-19 
910 
920C 
950 

Jumpers $2.50 

$CALL 
$2149 
$ 359 
$ 789 

$CALL 

$CALL 
$719 
$559 
$729 
$929 

S-100 CALIFORNIA COMPUTER SYSTEMS 
MAINFRAME $349 zao CPU $ 239 
64K RAM $569 FLOPPY DISC CNTRL $ 339 
INTEGRATED SYSTEM W/INTERNAL CABLES, TESTED $1975 

2P+2Sl/O 
4 PORT SERIAL 1/0 
4 PORT PARALLEL 1/0 
CABLES 

CASIO CALCULATORS 
POCKET COMPUTER FX702 
DESK PRINTER/CALCULATOR FR100 
SCIENTIFIC CALCULATOR FX8100 
GAME WATCH CA90 Plastic 
GAME WATCH CA901 Steel 
SPORT WATCH AX210 Calendar 

BUSINESS SOFTWARE 
WORDSTAR for Apple II 
WORDSTAR for Zenith Z89 

$199.00 
$ 79.95 
$ 49.95 
$ 49.95 
$ 69.95 
$ 59.95 

$ 329 
$ 329 

PRINTERS 

EPSON MX-70 
PAPER TIGER 

NEC SPINWRITER 
7710 R.O. Par 
7710 R.O. Par w/tractor 
7720 KSR w/tractor 
7730 R.O. Ser 
7730 R.O. Ser w/tractor 
NEW 3500 Series 

MX-80 MX-BOFT 

IDS 445 Graphics & 2K buffer 
IDS 460 Graphics & 2K buffer 
IDS 560 Graphics 
ACCESSORIES 

$2395 
$2595 
$2795 
$2395 
$2595 

$CALL 
MX100 $CALL 

$CALL 
$CALL 
$CALL 
$CALL 

ANADEX DP-8000 $849 DP-9500/01 $13B9 
OKI DATA 

Microline Ill Friction & pin feed 
Microline B2A Friction & pin feed 
Microline B3A 120 cps, uses up to 15" paper 
Call for new Microline series! 

CENTRONICS 739, new model with graphics 
C. ITOH 

Starwriter I 25 cps, parallel interface 
Starwriter I 25 cps, serial interface 
Starwriter II 45 cps, parallel interface 
Starwriter II 45 cps, serial interface 

AXIOM GP-SOM 
DATA SOUTH 180 cps 
OLIVETTI DY 211 Daisy Wheel 

MONITORS 
BELL & HOWELL 9" B & W BHD911 

$CALL 
$CALL 
$CALL 

$ 739 

$1525 
$1620 
$1950 
$2075 
$ 319 

$CALL 
$CALL 

$125 
LEEDEX 12" B & W $129 12" Green Screen $155 

13" Color $329 
SANYO 9" B & W $149 

12" B & W $219 
ZENITH 13" Color $349 

TELECOMMUNICATIONS 

12" Green Screen $23B 
13" Color $399 
12" Green Screen $129 

PRENTICE STAR MODEM 1 -year guarantee $125 
UNIVERSAL DATA SYSTEMS UDS103LP $149 UDS103JP $215 
NOVATION CAT $139 D-CAT $149 

AUTO-CAT $199 APPLE CAT II $339 
D.C. HAYES SMART/STACK MODEM $249 

MICRO-MODEM II $295 
CCI Telnet Communications Package $135 

APPLE ACCESSORIES AND SOFTWARE 
Mfr. by,Microsoft - Mountain Computers - Videx - CCS - Personal Software 
VISICALC $159.00 VISIDEX $159.00 
VISITERM $119.00 VISIPLOT $139.00 
Z·BO SOFTCARD $259.00 VIDEX BOARD $249.00 
KEYBOARD ENHANCER $110.00 16K CARD $159.00 
APPLE JOYSTICK $ 49.00 SUP-R FAN $ 39.00 
SUP·R MOD $ 25.00 CCS CARDS $ CALL 
APPLE CARDS $ CALL ASCII EXPRESS $ 59.00 
SUPERCALC $199.00 ALF9 VOICE BOARD $149.00 
CPS MULTIFUNCTION CARD $199.00 
METACARD BOBB MICROPROCESSOR FOR APPLE $CALL 

ENTERTAINMENT 
Mfr. byoOn Line Broderbund 
FLIGHT SIMULATOR $29.00 
WIZARD & PRINCESS $2B.OO 
MYSTERY HOUSE $24.00 
HI-RES FOOTBALL $35.00 
RASTER BLASTER $25.95 
SPACE EGGS $17.95 

Sirius 
SARGON II 
ABM 

California Pacific 
$29.00 
$21.95 

GORGON 
M ICROPAINTER 
APPLE PANIC 
POOL 1.5 

$34.95 
$29.00 
$27.95 
$25.95 

For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue The CPU SHOP TO ORDER CALL TOLL FREE 1·800-343-6522 

420438 Ruthe<lcrd A~ Dept 801 M Teoholc.I lofmm•:::~~::;::::.~G M"'liiie~~:
42

1-
3361 

Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Trademarkf~ Digital Research 

Circle 110 on inquiry card. 
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Circle 367 on inquiry card. 

SUPER E-Z80 KIT 
64K-ZBOA-CP/M™ Compatible 

Micro-Computer 
Featurns: Z8DA CPLl·CTC and PIO • 641\ 
Dvnam ic Ham • 4K J'v1onitor EPro m • 54 Kev 
Kevhoard (Oe tachahlc l • 3 Fullv llu fl'ere(l 
S-ioo Spaces • ln te rgrated Circuit Sockets • 
RS232-C A,y nch . ~ lodem Cont r o l !Program. 
mable Baud Ra tel • Composite Video • CP/i\tTM 
Operating System C:ompatihl e • Epson o r 
Centronics Prin ter Compatible Par alle l Port 
• 8272 Floppy Contro lle r Dev ii:e. 3740 and 
3741 Comp. · 8 " & 5 1/.t." D rives . up to 4 
Drh·es • Z80 Prog ramming Ca r el • As
sembly Instruc tions • Mon ito r Lis ting • 
Block Diagram. 

PRICE: $1195.00 
TERMS: Certified check or 

money order 
rrcxas lies. Add Sales Til,v:J 

~~ T - BO ~flC. 
18601 I.BJ fwy. • 1\-tesq uit e, Tex<.1s i5150 

• 800·52i·1593 
A S11bsidia1y oJ Patrick Computer Systems, Inc. 

Mam!facwrer of the il'4.16 
intcgr.ated l>usi11css comp11Wr 

TMTridemork of Digital Research 

Circle 423 on inquiry card. 

All O\tr the world there are people thinking aboul 
intcrfadng !he APPLE 

1\ lso in Germany-with gcrman precision 

We present : 

ii OSI 16K w 
M ade in Western Germ any 

PRINTER-BUFFER INTERFACE 
So you can keep on wmklng with >·our APPLE. when the 
p1 inter is busy ! ~ ~ 

. l6K R1\M Buffer on board 
··--·- On board Z80 CPU 
-- ··· r:ull APPLE Sof1warc compat ible 
· · ·· ··Full CP/rvl + Pt\SCAL compatible 
-····· Full Ccntronics compatible 

.ffJ_{.fLQ!$.r.BUUJ:TJ.<J.. •• i 
Kleinoren Computer 
Koelnersrr. 49 

$310 

D 4000 DUESSELDORf t WEST GERMANY 
Phone 2tt 36919t Tl•. 8582848 

Wriie or call for more informations!! 
let u~ know your VISt\ 01 AE number. 

Add 7 S foro\·crseas shipping. 

We a~cept t\merkan ExpreH and VIS.I\ -~ -

INDUSTRY STANDARD THROUGHOUT 
(IEEE 696) 

• Z-80 processor-4Mz • 10 slot motherboard 
• Enhanced CP/M • • On board monitor • 
Complete manuals • Line filters • 2·8" Shu· 
gart-801R·drives • 64K RAM-expandable to 
256 • 2 serial/parallel ports • EPROM pro· 
grammer, 6K EPROM • 2 Filtered recepta· 
cles • Heavy duty power supply. 

Circle 98 on inquiry card. 

Smart modem 
- - -~I ~ ..... . ffiHaies . .. ~ .. · ·--

• Auto-Answer • Auto-Dial • Repeat 
• Programmable - Use Any Language 

• Touch-Tone and Pulse Dialing 
• Audio Monitor - Listen to Connection 

• FCC-Approved Direct-Connect 
• Full or Half Duplex. 0-300 Baud 

• RS-232C Interface• 7 Status LED·s 
•Two Vear Limited Warranty 

$249 
Send certified check or money order 
Allow two weeks tor personal check 
Florida residents add 4% sales tax 

ACE COMPUTER PRODUCTS 
of Florido Inc • 

• 

1640 N.W. 3rd STREET 
DEERFIELD BEACH, FLA. 33441 

VOICE: 305·427·1257/DATA: 305·427·6300 

Circle 6 on inquiry cara. 

Q 1JS_C....Q M.E.. I.AX Q 
'fl.1- e..R .E I' A..R AI LO N p 

- $600 MILLION SPENT BY TAXPAYERS 
- EARN EXTRA$$$$ BY PREPARING TAXES 
- NO ACCOUNTING DEGREE REQUIRED 
- DESIGNED AND TESTE D BY A CPA 
- PROGRAMMED BY PROFESSIONALS 
- Will MAKE$$$$$ FOR YOU THIS YEAR 
- EARN YOUR SHARE NOW I ! ! 
- LATEST TAX CHANGES, FORMS & SCHEDULES 

1040 long/short 
A&B Itemized deductlons & lnlernsl 
G income averaging 
IT-201 for New York residenls 

- All TAX TABLES INCLUDED FOR AUTOMATIC TAX 
AND SALES TAX COMPUTATION 

(A,B,C,D,X,Y,Z.ElC,all state sales) 

• ln!e1actlvo data entry and edits 
• Client history Ille created 
• Reprint and resta1t horn client file 
• Prints on 8'11 x 11 IRS supplled forms or on blank stock 

for use wUh overlay 
• Printer & v!deo conflgura!or program 

AY/>lLAQ LE FOR Cf'/lrt• 
FORMATS ONLJ: 
B" SO CP/M'* 
a·· DD ITHACA"" 
5•;." DD Northstar '"' 
5'/•" DD Superbra ln''" 

requires CPIM''"2.2 
64.KB Z80 cpu 
lwo disk drives 

QBQER ERQM; 

MICRO-NET SYSTEMS 
Sul!e ~2 18 
1202 Troy Road 
Latham, NY 1211 0 

PRICE: $100 
COrnjifete w ith 
docu manlal lon 

SEND CH ECK or MONEY ORDER, name, address. 
telephone ii , system model and desir ed disk !ormat 
or call us at 518·783·8605. 

Circle 246 on inquiry card. 

S-100 Boards from S. C. Digital 

64K DYNAMIC RAM 'Uniselect: 2' 

features: Model 64KUS $485, A&T 
• 16 "' 24 bit addressing. • B bit da ta. • Bank Select by 

SW senable P11t, Bits in Two blocks. • Two 32KB (or 
12BKB) addressing. • Transparent refresh with delay ~nes, 
giving unlimited OMA, immune to Wait Stales, halts, resels. 
• Fast access time • 220nsec from Smemr or Psync high, will 

run with ZBO, ZBOOO to 4mhz, BOBO, BOB5, BOBB. BOB6 to 
5mhz without wait states. • Provision to expand to 2561<8 
using 64K by 1 chips. • Conlonns to IEEE 696-SlOO specs. 

Guaranteed one full year. Shipping is in 3 days. MC. Visa. or 
COO orders accepted. Add S5.00 for COO orders. Illinois 
residents-add 5'A % sales tax. 

0 .E.M. & DEALER PRICING AVAILABLE 

S.C. DIGITAL 
P.O. Box 906, Aurora, Illinois 60507 

Phone: (3121 897-7749 

Circle 324 on inquiry card. 

"C"COMPILERS FORMC6809 
• Generate!> re.entrant/relocatable, efficient, 'rom'able 

assembly language 

• Suppons full "C" ex cept: long, floa1s, doubles, 
initializers, and bit fields 

• ln cl udes object code linke r, library manager, and 
6809 aSSL·mb lcr 

• All user prog ram 1/0 easily co nfigured to target 
hardware environment 

• Ava il able as flex·compatib le , reside nt compil er or 
CP/M-conipatib le, cross-comp iler 

FC 6809 . . ....•. FLEX VERSION •....... $300.00 
CC 6809 ••. : . _. CP/M VERSION .. SJ50.00 

CP/M -saxx CROSS-ASSEMBLERS 
(INCLUDING SOURCE CODE IN .. C") 

A6800 ... MC 6800, MC 6802, MC 6808 .. . $100.00 
A 6801 . . . .. MC 6801, MC 6803 .. ..... $100.00 
A 6809 .. ..• . ..•.• MC 6809 •••.••••. .. $100.00 

CP/M FORMAT S: 8 .. SOFT SECTORED, 
S .. NORTHSTAR 

FLEX FORMATS: 8" SOFT SECTORED 

*F lex Trade mark of Tec hn ical Systems Consultanis, Inc. 
*CP/M Tra de mar k of Di gita l Research 

iNTROL 
CORP. 

647 W. Virginia St. 
Mil waukee, WI. 53204 
(4t4) 276·2937 

DDy§!!lJ 
Solwyourcll.<: ~ buil l~ourfllCA! 
-...i t>,...n ..a.- All onion 9hlpp.d 
from lllock. wllhlri 24 houn. Call loll l'REf. 
(800) 2.»-4137forpr1caand11.t..1.-i. 
VIN and Mmte- Card ~ed. 

Circle 293 on inquiry caret 



The MICROMINT 28 BASIC 
COMPUTER/CONTROLLER board repre
sents a milestone in microcomputer price
performance. It is cheap enough to be 
programmed directly in a high level lan
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4" by 4 W' and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us
ing a powerful 28 microcomputer chip and 
Z6132 4K X 8 RAM, the 28 BASIC 
COMPUTER/CONTROLLER board is com
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 
The p1ice, in single quantity, a tiny $195. * 
Optional power supply 
( + 5, + 12 and -12V) $35. 
Please include $4 for shipping and handling. 

·call Micromint for quantity pricing 

ZB MICROCOMPUTER 
•On board tiny BASIC interpreter. 
•Parallel and serial 1/0 ports. 
•6 interrupts. 

RS·232 CONNECTOR 
•Just attach a CRT terminal and immediately write 
control programs in BASIC. 
4K BYTES OF RAM 

• 26132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 
SWITCH SELECTABLE BAUD RATES 

• 110·9600 BPS. 
FULLY EXPANDASLE 

•Data and address buses available for 124K memory 
and 110 expansion. 

• 2 onboard parallel ports. 
• 7.3728MH2 crystal for fast control operations. 

JUMPER SELECTABLE MEMORY OPTIONS 
•4K RAM, 2716 or 2732 EPROM operation. 
LOW POWER 

•Consumes only 1112 WATTS at + 5, + 12 
and ·12V (optional power supply available). 

To Order: 
Call Toll Free 
1 ·800·645-34 79 

For Information Call 
1-516-37 4-6793 

MICROMINT INC. 
917 Midway 
Woodmere, N. Y. 11598 

Micromint will put both a 
computer development system 

and an OEM dedicated controller 
in the palm of your hand 

for only $195. 

Circle 41 9 on Inquiry card. As featured in Byte Magazine, July, August, 1981 . 

Z8 is a trademark of Zlloo lnr:. 



Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. -VISA' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 

@[lliJiAZJ]jg (805) 543-1037 . 

Circle 293 ori inquiry card. 

UV EPROM ERASER I< J ..... ~--~ ..... l 
Ul9.9S 4 
• EFIASESALLUV ERASABLE EPR0M5(2700, 2710. 2~4, e!c., 
•QUICK FIFTEEN M!NUTESERASEllME 
• ERASES OVER Ft f:TEEN EPROMSA TA TIME 
• l.AMPLIFE. nOOHOURS 
• INDUSTRIAL MODEL S68.50. 
• INDUSTRIAL MODEL WITH TIMER & SAFErf INTERL OCK SWITCH 'S97.SO 

(R11gg.dSl~~losure With bo/lom draw~t) · 

THE BEST 6809 SINGLE BOARD COMPllTER lllAIABLE 
• RoppyCont!Pll,, • swrPf:,omp.nr/lk 
• Altl ltt fbl'I e .\mtTSCflu 
•llS.lJlPm •fullOllnl~ PRICE, $589.00 

FOFI THE SS.50 Af.I> S.100 SUS 

ASSEMSL EO. rESrEO. '8 HOUR BURN IN, 9004Y WARRANTY 

2114 RAM 300ns ........ . .... $2.95 
2716 EPROM 55Dns · · ••·••• · .. $4,50 

$1,IWl';.lff'"'°" 
Tlflf• CrOIT 

&GWIU.NIUA, 

EPROM PROGRAMM!:Rlor2716. 2732 . ••• ••••••••••• .. 599.SO 
In Circuit Emulator lor 680. 8085. Z80 . . . . . . . . . . . . . . . . . . . . $99.95 

WE ACCEPT VISA. MASiERCARD, C 0.0 .. CMECl<S 

PHONE ORDERS (5051 974--0967 
LOGICAL DEVICES INC. 
181 W OAKLAND PARK 8lVO • FT. lAUOERDALE. FLORIDA 33311 

~ 1.lllO~UOOCOOOH.,AOH 

Circle 214 on inquiry card. 

~~T-aa ~nc. 

E-Z-80 ENTRY KIT 
A Z-80 Micro Computer with CPU: CTC: 
PIO: Prom Programmer: Read Outs: Key Pod: 
Onboord ROM & RAM: Wire Wrap: DC 
Regulator: Manual & Instructions. 

Kit Price 5390W 
P.O. BOX 501-KAUFMAN, TEXAS (USA)-75142 

A Subsidiary of Patrick Computer Syslems, Inc ., monufoc
lurer of lhe ic436 inlergroted business computer. 

Circle 415 on inquiry card. 

........................... 11 

YOU CAN SAVE SSS 
ON RIBBONS FOR 

Anadex DP 9500. . . . . . . . . . $14.00 
Centronics 700 Series 

Zip Pack (Box of 3) . .... . .. . . $ 8.25 
Cartridge .......... . ... ... $ 8.50 

D.E.C. LA-34 . ..... .......... . .. $ 6.90 
Diablo 630 . . . . . . . . . . . . . . . $ 6.00 
Epson MX 70-80 .. ... .... ..... .. $12.95 
NEC Spinwriter (Box of 3) . . .. .... $14.25 
Okidata Microline BO (Box of 3) ... $ 8.90 
Radio Shack LP II - IV ........ . $ 8.50 
Teletype 33 (Box of 3) .... $ 6.00 
Teletype 43 . ... ........•••. . .. . $ 7.50 
Tl Silent 700 Thermal 

Paper (Case). ... . .. $48.00 

Plus Many Others - Call for Information 
on Ribbons, Thermal Paper and Diskettes. 

Add $3.00 for Shipping & Hand ling 
Illinois Res. Add 6% Sales Tax 

ILLINOIS COMPUTER 
PRODUCTS CO. 
P.O. Box 112 
Mt. Prospect. IL 60056 (312) 228-5590 

Circle 416 on inquiry card. 

Color Computer 4K 
$310 
w/16K Ext. Basic 
$459 

BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com
puters, Peripherals, Oise Drives, Software and 
more. callTOLLFREE 1·800-:S4:S-8124 

We have the lowest ~ 
possible fully . plus 
warranteed prices Write for your 
and a full complement free catalog. 

245A Great Rood 
of Radio Shack Software. Littleton. MA 01460 

617 • 486. 3193 

Circle 93 on inquiry card. 

"'UCSD p-System *Pascal .. 
"Trademark. of The Regents of The State of Californla 

Most commonly re-invented 
PROCEDURES 

For business application programmers: 

• User friendly 

• Bomb proof 

• Access methods 

• Screen input 

• Printed report formatting 

• Text formatting 

• Data type conversions 

• Sample shell programs 
Source provided to allow creation of 

units, segments, or in -line code 
We have invested hundreds of hours. 

If you save one hour of coding, it's worth the price. 

$19.95 
1372 East 52nd. St. , Chicago, II. 60615 

' U sersR scal Procedures E xchange R eg1sler .. . 

II SOFTWARE 
AUTHORS 

micro's-mini's·main frames 
Take advantage of our ex
citing development program 
for new software in all fields! 

20 o/o Royalty! 
For that professional push 
contact: Michael L. Dean, V.P. 
Research & Development. 

lnfoSoft Computer Systems 
P.O. Box 562, Concord, CA 94522 

(415) 680-0202 

111!1 

Innovative Solutions™ 
T 

Circle 183 on inquiry card. 

PLOTTING SOFTWARE 

Calcomp compatible, for 

EPSON and HIPLOT with 
CPI{, FORTRAN, and BASIC 

PLOTWARE-z 6" sssd .. ... 399 
Manuals only • .......... 35 
PLOTWARE -z samples .... . 6 
• Refundable on order 

p 
R 
0 
c 

E N E R C 0 M P 
P.O. BOX 26014 
Lakewood, Colo. 

80226 
303-968-1648 

,--~~P~L~O,...,,..T~W~.~.~E=---,,1 

A l I T b •' 

8 ! I " 

VA.LU I t: I. .1 SI 

PLOT'l'ARE -z drew thl1 ad 

Circle 147 on inquiry card. 

MICROSETTE 
CASSETTES 

Length 

C-10 

C-20 

C-60 

C-90 

Qty 10 

$ 7.50 

9.00 

13.50 

17.50 

Qty 50 

$32.50 

39.00 

57 .00 

77.50 
5-screw shell , boxes , labels , 
product warranty, UPS shipping 
included. Please no PO. box. 

CA Customers add taxes. 

MICROSETTE CO. 
475 Ellis St., Mt. View, 

CA 94043 (415) 968-1604 

Circle 247 on inquiry card. 

Circle 194 on inquiry card. -. 



Single User System 
SIJC-200. fi·IK ExpandnRAM II. Versa{loppy II. CPI M 2.2 

$995.00 
4 MHz Z·80A CPU, 64K RAM, serial I/O port, 
parallel 110 port, double-density disk controller, 
CP/ M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 

-All boards are assembled and tested-

ExpandoRAM III 
64K to 256K expandable RAM board 

SD Systems has duplicated the famous 
reliability of their ExpandoRAM I and II boards 
in the new ExpandoRAM III, a board capable of 
containing- 256K of high speed RAM. Utilizing- the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of 64K, 128K, l 92K, or 2fi6K, 
all on one S-100 board. Memory address decoding 
is done by a prog-rammed bipolar ROM so that the 
memory map may be dip-switch configured to 
work with either COSMOS/MPM-type systems or 
with OASlS-type systems. 

Extensive application notes concerning how to 
operate the ExpandoRAM III with Cromemco, 
lntersystems, and other popular 4 MHz Z-80 
systems are contained in the manual. 

MEM-65064A 64K A & T 
MEM-65128A 128K A & T 
MEM-65192A 192K A & T 
MEM-65256A 256K A & T 

$495.00 
$639.95 
$769.95 
$879.95 

V ersafloppy II 
Double density controller with C P /M 2.2 

• S-100 bus compatible • IBM 3740 compatible 
soft sectored format • Controls single and double
sided drives, single or double density, 51/i'' and 8" 
drives in any combination of four simultaneously 
• Drive select and side select circuitry • Analog 
phase-locked loop data seperator • Vectored 
interrupt operation optional • CP/M 2.2 disk and 
manual set included • Control/diagnostic 
software PROM included 

The Versafloppy II is faster, more stable and more 
to lerant of bit shift and "jitter" than most 
controllers. CP !M 2.2 and all necessary control 
and diagnostic software are included. 

JOD-1160A A & T with CPIM 2.2 .. $370.00 

f I I 
• S· l 00 bus compatible • Powerful 4MHz Z·80A 

CPU • Synchronous / asynchronous serial 1/ 0 
port with RS-2:l2 interface and software 
prog-rammahle baud rates up to 9600 baud • 
Parallel input and parallel output port • Four 
channel counter/timer • Four maskable, vectored 
interrupt inputs a nd a non-maskable interrupt • 
lK of on-board HAM • Up to :J2K of on-board 
!{OM • System monitor Pl{OM included 

The SBC-200 is an excellent CPU board to base a 
microcomputer system around. With on-board 
HAM. !WM, and 110, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-board 
microcomputers. The SBC-200 is compat ible with 
both single-user and multi-user systems. 

CPU-30200A A & T with monitor $299.95 

ExpandoRAM II 
16K to 64K expandable RAM board 

• S-lOObuscompatible • Upto4MHzoperation • 
Expandable from 16K to 64K • Uses 16 x 1 4116 
memory chips • Page mode operation allows up to 
8 memory boards on the bus • Phantom output 
disable • Invisible on-board refresh 

Multi-User System 
SBC-200, 256K ExpandoRAM Ill. Versa{/oppy II. MPC../ 

COSMOS M11lti-Usl'r Operatini: System, C IJASIC II 

$1995.00 
Two Z-HOA CPUs (4 MHz), 256K RAM, 5seriall/O 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
parallel output port, 8 counter/ timer channels, 
real time clock, single and double sided / single or 
double density disk controller for 51/i'' and 8" 
drives. up to :J6K of on-board ROM, CP/ M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating- system, allows up to 8 users to run 
independent jobs concurrently, C BASIC II, 
control and diag-nostic software in PROM 
included. 

-All boards are assembled and t es ted-

MPC-4 
Intelligent communications interface 

• Four buffered serial 110 ports • On-board Z· 
110A processor • Four CTC channels • 
Independently programmable baud rates • 
Vectored interrupt capabil ity • Up to 4K of on· 
board PROM • Up to 2K ofon-board RAM • On· 
board firmware 

This is not just another four-port serial 
110 board! The on-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to handle time consuming l / O tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SD's COSMOS operating 
system (which is included with the MPC-4), this 
board makes a perfect building block for a multi
user system. 

The ExpandoRAM II is compatible with most S-
100 CPUs. When other SD System' series II 
boards are combined with the ExpandoRAM II, 
they create a microcomputer system with 
exceptional capabilities and features. 

JOl-1504A A & T with COSMOS .. $495.00 

MEM-16630A J6K A & T $325.00············ 
MEM-3263 IA 32K A & T : : : : : : : : : : $345.ool Place Orders Toll Free I 
M
MEEMM:6448663332AA 4684KK AA && T1' ........ .. $$3365.00 1 Continental U.S. Inside California I 
-------·-· ·-· ·-· ·-· ·-· _

8
_

5
_·
00 

800-421-5500 800-262-1710 
C 0 SM 0 S I For Tl'Ch11ica/~1~q~~~';;~~;~;·r S1.,1·icl' call · I 

Multi-user operating system I I 
•Multi-user disk operating system • Allows up to I ..'.r~ I • .::EJ I 

8 users to run independent jobs concurrently • Computer Products 
Each user has a seperate file directory I I 

CO MOS supports all the file structures ofCP/ M 4901 W. Rosecrans. Ha1cthome. Ca 90250 
2.2, and is compatible at the applications program I TE HMS of SALE: Cas h . C'hecks. credit cards, or I 
level with CP /M 2.2, so that most programs l'urch~se Orders from qualified !inn> and inotitulions. 

'tt t d CP/M 2 2 SOOS ·11 I I Minimum Order $15.00. Ca lifornia rl'sidents add fi% I 
wn en O run un er · or Wl a so tax. J\'linimum shipping & handling charge $:1.00. 

~u;c~:::o~~:~~~OSMOS on 8" disk $395.00 •iliiliii'm1lilmcli ··-· 



BETTER THAN EPSON ! - Okidata 
Microline 82A 8011:12 column. 120 CPS. 9 x 9 dol 
matrix, friction feed, pin feed, adjustable tractor feed 
(remouahle). handles 4 part forms up to 9.5" wide, rear & 
bol/om feed. paper lear bar , 100% duly cyc/e / 200,000,000 
character print head, bi·dirrctio11a/l logic seekinR. both 
serial & parallel interfaces included, front panel switch & 
propram control of JO different form lenuths, uses 
inexpensive spool type ribbons. douhle width & condensed 
characters. lrne lower case descenders & graphics 
PRM-43082 with FREE tractor .... $539.95 

Microline 83A 1.1212.12 column. 120 CPS. handles 
forms up to 15" wide, plus all the features of the 82A. 
PRM-43083 with FREE tractor $749.95 

PRA-27081A Apple card . . . . $39.95 
PRA-27082A Apple cable ............ $19.95 
PRA-27087 A TRS-80 cable . . $24.95 
PRA-43080 Extra ribbons pkg. of 2 . . $9.95 

INEXPENSIVE PRINTERS - Epson 
MX-70 80 colwnn, 80 CPS, 5 x 7 dot matrix, adjustable 
tractor feed. & graphics 
PRM-27070 List $459 . . . . . . . . . . . . . . $399.95 

MX-80 80 column, 80 CPS. bi·directiona/l/011ic seeking 
printinJ.!, 9 x 9 dot matrix, adjustahle tractor feed, & 64 
graphics characters 
PRM-27080 List $645 . . . . . . . . . . . . . . $469.95 

MX-BOFT same as MX.80 with friction feed added. 
PRM-27082 List $745 . . ....... . .... $559.95 

MX-100 1.12 column, correspondencequality,Rraphics, 
up to 15" paper, friction feed & ad)tistahle tractor feed, 9x 9 
dot matrix. 80 CPS. 
PRM-27100 List $945 . . . . . . . . . . . . . . $759.95 

PRA-27084 Serial interface .. ...... .. $69.95 
PRA-27088 Serial int{ & 2K buffer .. $144.95 
PRA-27081 Apple card ...... . .... .. . $74.95 
PRA-27082 Apple cable ...... . ... .. $22.95 
PRA-27086 IEEE 488 card ..... . . ... $52.95 
PRA-27087 TRS-80 cable ...... . . .... $32.95 
PRA-27085 Graftrax II ..... ......... $95.00 
PRA-27083 Extra ribbon .. . ......... $14.95 

NEC 7700 & 3500 
NEC Spin writer w /Intelligent Controller 
Standard serial, Centronics parallel, and current 

loop interfaces• Selectable baud rates 50to 19,200 
• Automatic bidirectional printing • Logic 

seeking • 650 character buffer with optional 16K 
buffer • 55 characters per second print speed • 
Comes with vertical forms tractor, ribbon, thimble 
and cable • Diablo compatible software • 
Available with or without optional front panel 

PRD-55511 1K no front panel ... . 
PRD-55512 16K no front pant'/ 
PRD-55515 1K wl front panel . . . .. 
PRD-55516 16K wl front panel 

Intersell NEC 3500Q 

$2795.00 
$2895.00 
$2995.00 
$3095.00 

New from NEC - the 3500 series Spin writers. 
Incorporates all the features and reliability of the 
5500 and 7700 series Spinwriters into an 
inexpensive 30 CPS letter quality printer with an 
optional bi-directional tractor assembly. 

PRD-55351 3500Q 1K .... . .... . .. $1995.00 
PRD-55352 3500Q 16K . .. .. . . . . . . $2095.00 
PRA-55100 Deluxe tractor option . . $300.00 

Add JliK of HAM to your THS-80, Apple, or Exidy in just 
minutes. W'"ve sold thousands of these 16K RAM 
upJ.!rndes which include the appropriate memory chips (as 
spet·i[ied hy the manufacturer), all necessary jumper 
hlochs, fool -pmof instructions, and our 1 year guarantee. 
MEX-16100K TRS-80 kit . . . .. $25.00 
MEX-16101K Apple kit .. .. .......... $25.00 
MEX-16102K Exidy kit .... . .. . ..... $25.00 

16K RAM CARD - for Apple II 
Expand your Apple to 64K, 1 year warranty 

MEX-16500A Save $70.00 !!! . . . $129.95 

Z-80* CARD for APPLE 
TwrJ computers in one, Z-80 & 6502, more than dmihles the 
power & potential of your Apple, includes Z·80* CPU card, 
Cl'! M 2.2. & llASIC-80 
CPX-30800A A & T . .. . .. .. .. .. .. . $299.95 

8" DISK CONTROLLER 
New from Vista Computer, sinple or douhle sided, single or 
double density , compatible with DOS .1.21.1 . .1, Pascal, & CPM 
22. Shu11art & Qume compatible 
IOD-2700A A & T ....... .. ........ $499.95 

2 MEGABYTES for Apple II 
Complete package includes: Two 8" douhle-density disk 
drives. Vista douhle-density 8" disk controller, cahinet, power 
supply, & cables, DOS .1.21.1 . .1, CPIM 2.2. & Pascal 
compatihle. 
I MegaByte Package (Kit) $1495.00 
1 MegaByte Package (A & T) . .... $1695.00 
2 MegaByte Package (Kit) ........ $1795.00 
2 MegaByte Package (A & 1') . ... .... $19.95 

CPS MULTI CARD - Mtn. Computer 
'/1m•1· cards in one! Rl'nl tinw dochl cafrndnr .. ·wried interface. 
& para/It•! interface · all fl/I mu• rnrd. 

IOX-2300A A & T ................ $199.95 

AIO, ASIO, APIO - S.S.M. 
Parallel & serial interface for your Apple (see Byle pg 1 I) 

IOl-2050K Par & Ser kit . . . . . . . . . . . $139.95 
IOI-2050A Par & Ser A & T ' ... $169.95 
IOl-2052K Serial kit .. . . . . .. . ..... . .. $89.95 
IOl-2052A Serial A & T . . . . . . . . . . . . $99.95 
IOI-2054K Parallel kit ....... . .. . .. . . $69.95 
IOI-2054A Parallel A & T ...... .. ... $89.95 

A488 - S.S.M. 
IEEE t/88 controller, uses simple hasic commands, 
includes firmware and cahle, I year Ruarantee, (see April 
B yte PJI 1 /) 
IOX-7488A A & T ................. $399.95 

CAT .:JOO haud. acoustic, answerlorgiriate 
IOM-5200A List $189.95 ........... $149.95 

D-CA T 300 haud direct connect , answerl orRinate 
IOM-5201A List $199.95 ... $169.95 

AUTO-CAT Auto answerl orRinate. direct connect 
IOM-5230A List $299.95 . . . . . . . . . . . $239.95 

Apple-CAT - Novation 
Soft ll'art• ,..,.,,h•ctahlt· 1200 or :JOO haud. direct connect, auto
am;wu 1aulo·dial. au:r.:iliary .'J-wire RS2:12C sr•rial port for 
printn. 
IOM-5232A Save $50.0011! . . . . . . . . . . $325.00 

SMARTMODEM - Hayes 
8ophistical1•d direct-connect auto·answerl twto·dial modem, 
louch-tmw or pulse dialing, RS·2.12C inter{ ace, pronrammahle 
IOM-5400A Smartmodem .. ........ $269.95 

AIM-65 - Rockwell 
fi/i02 1·11m pu/, ·r 1t'ith alphanum('ric display, printer. & 
"'''·'·hoard. und cmnpletr• i11.'itrurtio11ul n1<1111mls 

CPK-50165 1K AIM ............... $424.95 
CPl{-50465 4K AIM ............... $474.95 
SFK-74600008E BK HASIC ROM . . $64.95 
S~'K-64600004E 4K a.>semhlcr ROM $43.95 
PSX-030A P"u"" supply . . . . . . . . . . . . $64.95 
ENX-000002 Encl<rnure . . . . . . . . . . . . . $54.95 

.1K AIM. RK HASIC. power ,upp/y, & ,.,,c10., 11re 
Special package price . . . . . . . . . . . . . $649.95 

Z-80 ST ARTER KIT - SD Systems 
Complete Z80 microcompuler with HAM, HOM, 110. 
heyhoard, display, kludge area, manual, & workhook 
CPS-30100K KIT .......... .. ..... $299.95 
CPS-30100A A & T .. .. .. . .. .. . .. . $469.95 

SYM-1 - Synertek Systems 
,'i'inJ.!/t' hoard camputu u·ith 1 K of RAM . ./ Ku{ HOM. lu·y.pad. 
/./~'/)display. 20ma & cu ..... 'idt1· i11tcr/(H't' fl/I /ward. 

CPK-50020A A & T .. .. . .. . .. . .. .. $249.95 

Video Monitors 
HI-RES 12" GREEN - Zenith 

l!i MHz handwidth. 70() lines/ inch , P:Jl Rreen phosphor, 
. ... witchahle .JO or 80 column.'i, small, lipht ·tveiRht & portable. 
\I D 1-201201 Listprice$150.00 .. $118.95 

Leedex I Amdek 
Reasonahly priced video monitors 

VOM-801210 Video JOO 12" B&W .. $139.95 
VDM-801230 Video 100-80 12" H& W $179.95 
VDM-801250 12" Green Phospor .... $169.95 
VDC-801310 13" Color I . . . . ..... $379.95 

12" COLOR MONITOR - NEC 
Hi-res monitor with audio & sculptured case 

VDC-651212 Color Monitor $479.95 

12" GREEN SCREEN - NEC 
20 MHz, P.11 phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonahle price 

Detachable 1.-eyboard, amber on blac/i display, 7 x 9 dot 
matrix, JO program function keys, 14 key numeric pad. 12" 
n011 ·glare screen. 50 to 19.200 haud, direct cursor control, 
auxiliary hi·directional serial port 
VDT-351200 List $795.00 ........ . . 

VIEWPIONT - ADDS 
/h·tadwhlc lwylumrd. s1·rial RS2:l2C intnfac·1·. haud ralf's 
/'rum //()to /!J.:lfJO. auxiliary :wrialoutpia port . 2.J xJWdi.'iplay. 

VDT-501210 Sale Priced .......... $639.95 

TELEVIDEO 950 
VDT-901250 List $1195.00 . . $995.00 

DIALOGUE 80 - Ampex 
VDT-230080 List $1195.00 ... $895.00 



S-100 CPU Boards S-100 RAM Boards Disk Drives 
THE BIG z• - Jade 

2 or 4 MHz switchahle Z ·BO- CPU with serial /10, 
accomodates 2708. 2716, or 2732 EPROM, baud rates from 
75 to 9600 
CPU-30201K Kit . . . . . . . . . . . . . . . . . . $139.95 
CPU-30201A A & T . . . . . . . . . . . . . . . $189.95 
CPU-302008 Bare board ...... .... .. $35.00 

2810 Z-80* CPU - Cal Comp Sys 
214 MHz Z ·BOA* CPU with HS·2.12Csrriol //Oporlandon 
hoard MOSS 2.2 mrmitor PROM. front pan.el compatible. 
CPU-30400A A & T . . . . . . . . . . . . . . $269.95 

CB-2 Z-80 CPU - S.S.M. 
2 or 4 MHz Z.iJO CPU hoard with provision for up to BK of 
ROM or 4K of RAM on hoard, extended addressing, IEEE 
S·/00, front panel compatible. 

CPU-30300K Kit .... ...... .... . . .. $239.95 
CPU-30300A A & T ...... .... ..... $299.95 

S-100 PROM Boards 
PROM-100 - SD Systems 

2708, 2716, 2732 EPROM programmer w l software 

MEM-99520K Kit . . . . . . . . . . . . $ 189.95 
MEM-99520A A & T . . . . . . . . . . . . . . . $249.95 

PB-1 - S.S.M. 
2708, 27 16 EPROM hoard with huilt-in programmer 

MEM-99510K Kit .. .. . . . . . . . . .. .. . $154.95 
MEM-99510A A & T ... ............ $219.95 

EPROM BOARD - Jade 
/6K or 32K uses 2708's or 27 16's, IK boundary 

MEM-16230K Kit ..... ..... ......... $79.95 
MEM-16230A A & T ............... $119.95 

S-100 Video Boards 
VB-3 - S.S.M. 

80 characters x 24/ines expandahleto BOx 4Bfor a full page 
of text, upper & lower case, 256 user defined symbols, !60x 
192 J.!raphics matrix, memory mapped, has key board 

MEMORY BANK - Jade 
4 MHz. S-100. hank se/e('(ahlr, expandahlef rnm J6K lo fi4K 

MEM-997308 Bare Board . . .... ... .. $49.95 
MEM-99730K Kit no RAM . . .... . . $199.95 
MEM-32731K 32K Kit ............. $239.95 
MEM-64733K 64K Kit . . . . . . . . . . . . $279.95 
Assembled & Tested . . . . . . . . . . . . . . add $50.00 

64K RAM - Calif Computer Sys 
4 MHz hank port I hanh hyte selectahle, extended 
addressing, /6K hanh selectahle, PHANTOM line allmvs 
m(•mory ouerlay, 8080 I Z ·BO I front panel compatible. 
MEM-64565A A & T . ...... ... ..... $575.00 

64K STATIC RAM - Mem Merchant 
64K static S·IOO RAM card, 4·16K hanks, up to BMHz 

MEM-64400A A & T . .. ... ........ $789.95 

32K STATIC RAM - Jade 
2 or 4 MHz expandahle s tat ic RAM hoard uses 2//4L's 

MEM-16151K J6K 4 MHz kit ...... $169.95 
MEM-32151K 32K 4 MHz /iii ... . .. $299.95 
Assembled & tested . . . . . . . . . . . . add $50.00 

16K STATIC RAM - Mem Merchant 
4 MHz J6K static RAM board. IEEE S-llJO, han/1 selectable. 
Phantom capability, addressable in 4K h/ocks, "disahle·ahle" 
in J K sef.!ments, extended addressing, low power 
MEM- 16 171A A & T .............. $164.95 

S-100 Disk Controllers 
DOUBLE-D - Jade 

Double density controller with the in.r.;ide track. 011-board Z. 
HOA"', printer port, IEEE S-100, can function <Hl an 
intf'rrupt driven buss 

IOD-1200K Kit ... ......... . .... $299.95 
IOD-1200A A & T .. .. .. .. . .. .. .. . $375.00 
IOD-12008 Bare board ... .. . ....... . $59.95 

DOUBLE DENSITY - Cal Comp Sys 
6 111" and W' disll rrmtroller, singlt• or drJuble density, with 
on·hoard hoot loadl'f ROM. and free CPI M 2 .2• and 

input. manuol srt . 
IOV-1095K 4 MHz kit .. . ...... .... $349.95 IOD-1 300A A & T ........ . $374.95 
IOV-1095A 4 MHz A & T $439.95 
IOV-1096K 80 x 48 upgrade $39.95 

VDB-8024 - SD Systems 
80 x 24 110 mapped video hoard with keyboard 110. and 
on·hoa rd Z-BOA •. · 

IOV-1020A A & T . . . . . . . . . . . . . . . $459.95 

VIDEO BOARD - S.S.M. 
{j.f charact,•rs x Ifi lines, 128 x 48 matrix for graphics. full 
upper/ lower case ASCII character set, numbers, symbols, 
and ~rl'ch letters. 11orma/ Jrcclt'rsel bli11ki111! video, S -100. 

IOV-1051K Kit .................... $149.95 
IOV-1051A A & T ................. $219.95 
IOV-10518 Bare board ..... . ..... . . . $34.95 

Silent, simple, and 011 sale · a helter motherboard 
6 Slot (5'!." x B'>f<") 

M8S-0618 Bare board . . . . . . . . . .. $19.95 
M8S-061K Kit ....... ...... ....... . .. $39.95 
M8S-061A A & T .. . . . ....... . .. .. $49.95 

12 Slot (9.Yi" x B'>f<") 
M8S-1218 Bare board .. . ... .. .. .. .. $29.95 
M8S-121K Kit .. ... ....... . $69.95 
M8S- 121A A & T .. .............. . ... $89.95 

JR Slet (14'h'' x B'>f<") 

M8S-1818 Bare board ... .. .. . .. ..... $49.95 
M8S-181K Kit . . .... .. .... ...... .. $99.95 
M8S-181A A & T .... ... ... ........ $139.95 

S-100 1/0 Boards 
S.P.I.C. - Jade 

Our new I 10 card with 2 SI O's, 4 CT C's, and I PIO 

101-1045K 2 CTC's, I SIO, I PIO .. $179.95 
101-1045A A & T .. ............ . ... $239.95 
IOl-1046K 4 CTC's, 2 SIO's, I PIO $219.95 
IOl-1046A A & T ...... ........ .... $299.95 
101-10458 Bare board wl manual .. . $49.95 

1/0-4 - S.S.M. 
2 serial I 10 ports plus 2 parallel I 10 ports 

IOl-lOlOK Kit . .............. . ..... $179.95 
IOl-lOIOA A & T .. .. . ....... ... ... $249.95 
101-10108 Bare board $35.00 

MAINFRAME - Cal Comp Sys 
12 slot S·/00 main{ rame with 20 amp power supply 

ENC-112105 Kit ..... .......... ... $329.95 
ENC-112106 A & T . .............. $399.95 

DISK MAINFRAME - N.N.C. 
}/,if(/ ... :!.'\" drin·_... am / a /:! .··du/ S -/IJfJ ,o;ys /1·111 .• ·\llradit•1· 
mdril rnhi111·1 fl'il h 12 ... fut m1itl1t •r/11mrrl& carrlro)!1·.now1·r 
SflfJ /Jl y. """'fan-;. fig/iil'rl ,-;11 ·itd1 . <1111/ u lha pr11{1•s,..,i1111uf 
{ t•u /ttrl ' S 

ENS- I 1232....'i 11 ·i t//9~.;: n111p p,s. . . . . . $799.95 
Ure e 1 ., on Inquiry card. 

Handsomt' . metal cahint't with proportionall.v 
halanct'd air flow system • Rug-g-ed dual drive 
powt•r supply • Power t'ahlt• kit • Power switch. 
lirw cord, fuse holder. cooling fan • Never-Mar 
ruhher fopt • All riect>ssary hardware to mount 2· 
H" disk driH•s. power suppl_v, and fan • floes not 
indude sig-nal ca hl1• 

Dual R" Subassembly Cabine t 
END-000420 Hare rnl>inet . . . . . . $59.95 
END-000421 Cabinet hit .. .. ...... $225.00 
END-000431 A & T ............... $359.95 

X" Disl? Drive Subsystems 
Single Sided, Double Density 

END-000423 Kit 11·12 F[) JOO-l:l [)s $924.95 
EN D-000424 A & T 11·12 F[)JOO-H[)s $1124.95 
END-000433 Kil 11'12 SA-/1.0/Rs $999.95 
END-000434 A & T 1l'l 2 SA-801 Hs $1195.00 

H" Disl? Drive Subsystems 
Double Sided, Double D ensity 

END-000426 Kit ,,.; 2 [)THs . . . . $1224.95 
END-000427 A & T wl 2 [)T.Hs ... $ 1424.95 
END-000436 Kil 1l'l2 SA-H61Rs .. $1495.00 
EN D -000437 A & T wl 2SA-Bii! Hs $1695.00 

QUME DT-8 
H" Double-Sided, llouble- llensity llisk llrive 

1 Drive . 
2 Drives 
10 Drives 

$524.95 each 
$499.95 each 
$4 79.95 each 

Jade Part Number MSF-750080 

Shugart 801R 
H" Single-Sided, Double-Density Disk Drive 

1 Drive . 
2 Drives 

$394.95 each 
$389.95 each 

Jade Part Number MSF-lOHOIR 

SIEMENS 8" 
H" Sin1de·Sided, llouble-llensity llisk llrive 

1 Drive . 
2 Drives 
10 Drives 

$384.95 each 
$349.95 each 
$324.95 each 

Jade Part Number MSF-201120 

Shugart 400 
fi'I,'' Single-Sided, llouble-llensity llisk Drive 

1 Drive . 
2 Drives 
10 Drives 

$234.95 each 
$224.95 each 
$219.95 each 

Jade Part Number MSM-IO~O!lll 
END-000213 Cas~ & power supply ..... $74.95 



- 7400 -SN7400N .20 SN7472N .29 SN74156N .79 
SN7401N .20 SN747JN .JS SN74157N .69 
SN7402N .25 SN7474N .35 SN74160N .89 
SN740JN .25 SN7475N ·" SN74161N .89 
SN7404N .25 SN7476N .JS 5N74162N .89 
SN7405N .29 SN7479N 5.00 SN74163N .89 
SN7406N .JS SN7480N .50 SN74164N .89 
SN7407N .JS SN7482N .99 SN7416SN .89 
SN74G8N .29 SN7483N .69 SN74166N 1.25 
SN7409N .29 SN748SN .89 SN74167N 2.79 
SN7410N .25 SN7486N .JS SN74170N 1.95 
SN7411N .29 SN7489N 1.75 SN74172N 4.95 
SN7412N .35 SN7490N .49 SN7417JN 1.39 
SN7413N .40 SN7491N ·" SN74174N .99 
SN7414N .69 SN7492N .45 SN74175N .89 
SN7416N .29 SN749JN .45 SN74176N .79 
SN7417N .29 SN74r:MN .69 SN74177N .79 
SN7420N .25 SN74~N .69 SN74179N 1.49 
SN7421N .29 $N7496N .69 SN74180N .79 
5N7422N .45 SN7497N J.00 SN74181N 2.25 
SN742JN .29 SN74100N 1.49 SN74182N • 79 
SN742SN .29 SN74104N .89 SN74l84N 2.49 
SN7426N .29 SN74105N .89 SN7418SN 2.49 
SN7427N .25 SN74107N .JS SN74190N 1.25 
SN7428N .49 SN74109N .Jl SN74191N l.25 
SN7430N .25 SN74116N l.95 SN74192N .89 
SN74J2N .29 SN74121N .39 SN74l9JN .89 
SN74J7N .25 SN74122N .55 SN74194N .89 
SN7438N .40 SN7412JN .59 SN7419SN .69 
SN7439N .25 SN7412SN .49 SN74196N .89 
SN7440N .20 SN74l26N .49 SN74197N .89 
SN7441N .89 SN741J2N .75 SN74198N 1.49 
SN7442N .59 SN74136N .75 SN74199N 1.49 
SN744JN I.IO SN74141N ·" SN74221N 1.25 
SN7444N l.10 SN74142N J.25 SN742SIN . 99 
SN744SN .89 SN7414JN J.49 SN74276N l.9S 
SN7446N .79 SN74144N J.49 SN74279N .79 
SN7447N .69 5N7414SN .79 5N7428JN 1.49 
5N7448N .79 5N74147N l.9S 5N74284N J.9S 
5N74SON .20 5N74148N 1.29 5N742&$N J.9S 
5N74SIN .20 5N741SON 1.25 5N7436SN .69 
5N74SJN .20 5N741SIN .69 5N74366N .69 
5N7454N .20 5N741S2N .69 5N74367N .69 
5N74S9A .25 5N74ISJN .79 SN74368N .69 
SN7460N .20 SN74154N 1.25 SN74390N 1.49 
SN7470N .29 SN741SSN .79 SN7439JN 1.49 

74LSOO .29 74LS 74L 5192 l.lS 
74LSOI .29 74LSl9J I.IS 
74LS02 .29 74LS92 .75 74LSl94 l.lS 
74LSOJ .29 74LS9J .75 74LSl9S l.IS 
74LS04 . JS 74L59S .99 74LS197 1.19 
74LSai .JS 74L596 I.IS 74LS22I 1.19 
74LS08 .JS 74LSI07 .45 74LS240 1.49 
74LS09 .35 74LSI09 .45 74LS241 1.49 
74LS10 .35 74LSU2 .45 74LS242 I.49 
74LS11 .39 74LSU3 .49 74LS24J 1.49 
74LSl2 . 35 74L5114 .49 74LS244 l.49 
74LS13 .59 74LSI22 .89 74LS24S 2.9S 
74LS14 ·" 74LSl2J l.2S 74LS247 1.19 
74LS1S .35 74LS12S .59 74LS248 1.19 
74LS20 .35 74L5126 .59 74LS249 l.19 
74LS21 .35 74L51J2 .99 74LS2Sl ·" 74LS22 .35 74L513J .89 74L52SJ .99 
74LS26 .35 74LS136 .49 74LS257 .89 
74LS27 .JS 74LS138 .89 74LS2S8 .69 
74LS28 .35 74LSIJ9 .89 74LS260 .69 
74LSJO .35 74LSIS1 .89 74LS266 .69 
74LSJ2 .35 74LSISJ .89 74LS27J l.9S 
74LSJJ .59 74LS154 l.7S 74LS279 ·" 74LSJ7 .45 74LS1SS .89 74LS28J .89 
74LS38 .39 74LS156 ... 74LS290 .99 
74LS40 .JS 74LSIS7 ... 74LS29J .99 
74LS42 .89 74LSIS8 .89 74L5298 l.2S 
74LS47 ... 74LSl60 l.lS 74LSJS2 1.29 
74LS48 I.IS 74L5161 I.IS 74LSJSJ 1.29 
74L549 us 74LSl62 l.lS 74LS36S .69 
74LSS1 .JS 74L Sl6J l.IS 74LS366 .69 
74LSS4 .35 74LS164 us 74LS367 .69 
74LSSS .35 74LS16S l.lS 74LS368 .69 
74LS7J .45 74LS168 l.19 74LSJ7J I.9S 
74L574 .45 74L5169 1.19 74L5J74 l.9S 
74L57S .59 74L5I70 l.9S 74L5J7S ... 
74LS76 ,45 74LS173 .99 74L5386 .69 
74LS78 .49 74L5174 .99 74L539J 2.49 
74LS8J .89 74L511S .99 74L5399 2.49 
74L58S 1.25 74L518I 2.9S 74LS670 2.49 
74L586 .49 74LSl90 1.25 81LS95 l.9S 
74LS90 .69 74LSl9I 1.25 8IL597 l.9S 

74500 .45 74S 745243 J.2S 
74502 .45 745244 J.25 
74SOJ .45 745124 J.9S 74S2Sl l.4S 
74504 .55 74513J .55 74S2SJ l.4S 
74505 .55 745134 .69 7452S7 I.JS 
74508 .50 7451JS 1.19 7452S8 l.JS 
74509 .50 745136 us 74S260 .79 
74510 .45 745138 l.JS 745280 2.95 
74511 .45 7451J9 I.JS 745287 J.2S 
7451S .45 745I40 .79 745288 2.7S 
74520 .45 7451SI I.JS 745J73 J.49 
74522 .45 7451SJ I.JS 745J74 J.49 
745JO .45 745IS7 I.JS 745J87 2.9S 
745J2 .55 74SIS8 l.3S 745471 ID.9S 
74SJ8 l.2S 745160 2.9S 745472 l0.9S 
74540 .50 745174 l.S9 74547J 10.9S 
745Sl .45 74517S l.S9 745474 12.9S 
74564 .50 745188 2.95 74547S l2.9S 
7456S .50 745194 l.9S 745S70 S.9S 
74574 .75 745l9S l.9S 745S71 S.9S 
74S86 .79 745196 l .9S 74SS72 •M" 
74S112 .79 745240 2.9S 745S73 9.9S 
74S11J .79 745241 2.9S 745940 J.IS 
145114 .79 745242 125 1"5941 11' 
CA30l(IH . 99 CA- LINEAR CA30&9N l .75 
CAlOUH 2.1$ 

CAJ060N J.2S 
CAJC1.t6N B5 

C AJmlH J .25 CAlllOH 1.39 
CAJClSH .... CAJ080H l.2S CAJ140H 1.2) CAJQBIN 2.00 
CAJOJ'lH l.l$ CAJ082N 2.00 CA.llfiOH 1.25 
CA31)46N 1.30 CAJOBJN 1.60 CAltitUN .59 
CAJD69N J.25 CAJ086N .85 CAltiOON l.SO 

C04000 .39 C04098 2.49 
C04001 .39 CD-CMOS C04Sai .75 
C04002 .39 C04S07 .99 
C0400Ei 1.19 C0404l 1.49 C04S08 J.9S 
C04007 .25 C04042 .99 C04Sl0 l.J9 
C04009 ... CD404J .89 C04Sll l.29 
CD\OIO .49 C04044 .89 C04Sl2 1.49 
C04011 .39 CD4046 1.79 C04Sl4 J.9S 
CD4012 .25 C04047 2.SO CD4S1S 2.95 
CD4013 .49 CD4048 l.JS C04Slfi l.49 
CD4014 1.39 C04049 .49 CD4Sl8 1.79 
C040IS 1.19 C04050 .69 C04Sl9 .89 
C04016 .59 CD405I 1.19 C04S20 1.29 
CD4017 1.19 CD4052 1.19 CD4S26 1.79 
C040I8 .99 C0405J 1.19 CD4S28 1.79 
C04019 ... CD4056 2.95 C04S29 l.9S 
CD4020 1.19 CD4059 9.9S C0454J 2.79 
C04021 l.J9 C04C{;O 1.49 C04562 Il.9S 
C04022 1.19 C04())6 .79 C04566 2.79 
CD402J _,, C04068 .39 C04S8J 2.49 
CD4024 .79 C04~9 .45 C04584 .75 
C04025 .23 CD4070 .55 C0472J l.9S 
C04026 2.9S C0407l ... CD4724 l.9S 
C04027 .69 C04072 .49 MC14409 17.9S 
CD4028 .89 C0407J .39 MCI4410 18.95 
C04029 1.49 C0407S .J9 MC144ll 1S.9S 
CD40JO ·" C04076 l.39 MC14412 15.9S 
C04034 J.49 CD4078 .55 MC14419 7.95 
C040JS .99 CD4081 .39 MCl44JJ lS.95 
C04040 1. 49 C04082 .J9 MCl4SJB 2.49 

CD409J .99 MCl4541 l.9S 

480 BYTE January 1982 

As Seen on "'Good Morning Amerfce" 
Replaces the Telephone Ringer Bell 

with a Selection of 30 Famlllar Tunes 

w El l 
Telephone PTO:IO Well Jeck 

Each Un/I w/fl p/ayany oflhe to/lowing luncrs: 
• Rule Brlltanla • Close Encounters •Greensleeves • Pomp & Circumstance 

: &,9~~881d~ogey : ~:i~~n~1 ~~~~~ : ~~e~1~f Teus : ~~~~ro~~~t~~~,~~lnor 
• Westmlnlster Chimes • Jlngle Bells •Siar Spangled Banner •Shave and a Haircut 

: ~:n~~ f~~~l~niJ~ue Star : ~~~l;~"&~clr: : ~l~~~u~nd Lemons : ~~ue8'1~~:~~se 5~haltz 
• oeutschlandlled • SaUor's Hornpipe •MourtSonata •la Marselllalse 
• God Save the Queen • Chargel FEATURES 
Replaces monotonous telephone ringer bell. Easily connects to any standard telephone. Can be used 

~~oe~gs~~e ~~~u~ ~1~J:~8or ;;~~;;e ~e:g:~~3:' ~~:w:e1d~l::,~~~1d:~~9or 1~t1d~~iifyC~~~~~~~:iid·P~"r!:. 
Microprocessor controlled. Ad1uslable volume control Clld variable tune speed control. Operates ai two 
9-voll batteries or AC Adapler (not Included) . 

PT030 Phone Tunes ............... . ............ .. .. $49.95 
AD30 AC Adapter ........... ............... . .. .... .. $8.95 

=---DISCRETE LEDS • .2001T11>i Reo/G,.on 

XCSS6R .200" red S/Sl MVSO .085" red 
XC209R .12S" red 
XC209G .125" green 
XC209Y .125" yellow 
XCS26R .18S" red 
XCS26G .18S" green 
XCS26V .I8S" yellow 
XCS26C .18S" deaf 

Diffu$8d Bi-Co lor LED XCSS6G .200" green 4/$1 
XCS56V .200" yellow 4/Sl 
XCS56C .200" clear 4/Sl 
XC22R .200" red S/Sl 
XC22G .200" green 4/Sl 
XC22V .200" yellow 4/Sl 
MVIDB .170" red 4{$I 

Pert No. 1·99 JOO+ 
XC5491 .79 .69 

oCTP.."',-... -.-.-. ,..;, ' ..... « 
MTG , HOW. '"" l.IO•O• • 

RL~2 •. S .39ea. or3/$1 .00 

C.A. - Common Anode DISPLAY LEDS c.c. Common Cathode 
0.0. - Double Digit RHO - Right Hand Decima l 

T ype Po larity Ht Price Type Polarity Ht Price 
MANI C.A.- red .270 2.95 OLGS07 C.A.-green .500 l.2S 
MAN2 Sx7 O.M.-red .JOO 4.9S DL704 c.c.-red .JOO 1.25 
MANJ C.C.-red .125 .25 DL707 C.A.-red .JOO 1.25 
MANS2 C.A.-green .JOO .99 DL728 C. C.-red .500 1.49 
MANS4 C.C.-green .JOO ·" OL741 C.A.-red .600 l.25 
MAN71 C.A.- red .JOO .75 OL747 C.A.-red .600 1.49 
MAN72 C.A.-red .JOO .75 OL7SO c.c .-red .600 1.49 
MAN74 C .C.-red .JOO l.2S OL0847 C.A.-orange .800 l.49 
MAN82 C.A.-yellow .>JO .49 DL0850 C.C.-oran9e .800 1.4') 
MAN84 C.C.-yellow .JOO .99 DLllB C.C.-red .llO .JS 
MAN3620 C.A.-orange .JOO .49 FNOJSB c.c. ±I .JS7 .99 
MANJ6JD C.A.-orange ± I .JOO .99 FNOJS7 c.c. .JS7 .75 
MANJ640 c.c.- orange .JOO .99 FNDSOO C.C. (FNOSOJ) .500 .99 
MAN46l0 C.A.-oran9e .400 .99 FN0507 C.A. (FNOSlO) .500 .99 
MAN6610 C.A.-orange- 00 .560 .99 HOSP·J40I C.A.-red .800 1.50 
MAN6630 C.A.- orange ± I .560 .99 HOSP-J40J c.c.-red .800 I.SO 
MAN 6640 c.c.-orange-0 0 .560 .99 HOSP-J406 c.c. red ;!.l..,, .800 1.50 
MAN66SO c.c. - orange ± l .560 .99 S082-77Sl C.A.,R.H.D.-red .4JO 1.25 
MAN 6660 C.A.- orange .560 .99 5082-7760 C.C •• R.H.O.-red .4JO l.2S 
MAN6710 C.A.-red-00 .560 .99 S082·7300 4x7Numerlc ( R H0).600 22.00 
MAN6740 C.C.- red-00 .560 .99 5082-7302 4x7Numerlc (LH0) .600 22.00 
MAN 6750 C.C.- red ± I . . 560 .99 S082·7J40 4x7 Hxdcl. (0-9/A-F} .600 22.50 
OLOJ04 C.C.- orange .JOO l.2S 4N28 Photo XslstorOpto·lsol. .69 
DLOJD7 C.A.-orange .Joo l.2S L IT·l Photo Xsistor Qpto-Jso1 . .69 
OLGSDO C. C.-green .500 us MOC30l0 Opllc.ally lsol.TrlacDrlver l.25-

0 
COMPUTER GRADE CAPACITORS 

"" wvoc f:IUCl W>I!!< 'RISE wvoc PRICE ,,. ... 1.U · 10.000 " , .. 24,000 :: U!i soa '" 2.49 10,000 " us 27.000 2.95 
1,250 I ... 11.000 " "' 31.~0 " 4.95 
1,500 " 1.95 11.000 .. ... 40.000 ~~ 5.95 
1.500 so '·" 11.000 " ... 43,000 5.95 
2.000 " .... 13.DOO " 2.n 50,000 " 1.!5 
2,250 "' U5 14.000 " rn Sl.000 ~~ 

..., 
2,JOO 33 '·" u.ooo ~~ JH 55.000 5.95 
2.500 " 2.95 11.1100 1.n SUDO .. 5.95 
3,000 " 1.95 20 ,000 " 1.95 55.000 ': U5 
uoo .. . .. 20.000 

:~ 
U5 7l.IOO Ui 

4.SOO so u~ 21,000 l.95 SO.ODO " lt91 s.soo " 23,000 1.15 90.000 " ... 
uoo .. 2.49 23 ,000 1.95 1&0.00D .. ... 
'·"' so .. ll.000 " 3.95 200,toO ' 12.95 

0Y[ll :MIO OfH.ER VAL UES. AY-.ILAlllU~. - C.lllL OA Wll1TE fO" YOUFI RlOltlREMENT • LOW PROFILE • SOLDERT A IL 
(TIN) SOCKETS STANDARD (TIN) 

1-24 Zi-49 50·IOO 1-24 25.49 SO· IOO 
8 pin LP .17 .16 .15 14 pin ST .27 .25 .24 14 pin LP .20 .19 .18 I6 pin ST .JO .27 .25 16 pin LP .22 .21 .20 I8 pin ST .JS .32 .JO 18 pin LP .29 .28 .27 24 pin ST .49 .45 .42 20 pin LP .34 .32 .JO 28 pin ST .99 .90 .81 22 pin LP .37 .36 .35 36 pin ST l.39 1.26 I.ls 24 pin LP .38 .37 .36 40 Pin ST ug 1.45 I.JO 28 pin LP .45 .44 .43 

36 pin LP .60 .59 .58 

I WIRE WRAP SOCKETS 40 pin LP .63 .62 .61 
(GOLDI LEVEL #3 • SOL DERT AIL (GOLDI I-24 25-49 SO·IOD 

ST ANDARD Spin WW .59 .54 .49 
IO pin WW .69 .63 .58 

1·24 25.49 S0-100 14 pin WW .79 .73 .67 
8 pin SG .39 .JS .JI 16plnWW .85 .77 .10 

14 pin SG .49 .45 .41 !Spin WW .99 .90 .81 
16 pin SG .54 .49 .44 20pln WW 1.19 1.08 .99 
I8 p in SG .59 .53 .48 22plnWW 1.49 I.JS l.2J 
24 pin SG .79 .75 .69 24 pin WW I.J9 1.26 l.l4 
28 pin SG 1.10 I.Oil .90 28pln WW 1.69 I.SJ 1. 38 
J6 pin SG l.6S 1.40 1.26 36pinWW 2.I9 1.99 1.79 
40 pin SG us l.S9 l.4S 40plnWW 2.29 2.09 1.89 

1 /4 WATT RESISTOR ASSORTMENTS -5% 
10 Ohm 12 Ohm IS Ohm 18 Ohm 22 Ohm 

$1.95 ASST.1 Sea. 27 Ohm JJ Ohm J9 Ohm 47 Ohm S6 Ohm SOpcs. 

68 Ohm 82Ohm100 Ohm I20 Ohm ISO Ohm 
$1.95 ASST. 2 Sea. 180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm SO p cs. 

470 Ohm 560 Ohm6800hm8200hm lK 
$ 1.95 ASST. 3 Sea. l.2K I.SK UK 2.2K 2.7K SOpcs. 

J.JK J .9K 4.7K S.6K 6.8K 
$ 1.95 ASST. 4 Sea. 8.2K IOK 12K 15K IBK 50 p cs. 

22K 27K JJK 39K 47K 
$ 1.95 ASST. 5 Sea. 56K 68K 82K IOOK 12DK SOpcs. 

ISOK ll!OK 220K 270K JJOK 
$ 1.95 ASST. 6 Sea. J9DK 470K 560K 680K 820K SO p cs. 

lM l.2M I.SM I.SM 2.2M 
$ 1.95 A SST. 7 Sea. 2.7M J.JM J.9M 4.7M S.6M 5 0 pcs. 

ASST. BR Includes Resistor Assis. 1·7 (350 pcs.) $10.95 ea. 
$10.00 Min. O rder - U.S. Fu n ds Only Spec Sheet s - 25d 
C alif. Residents Add 6% Sales Tax Send 86~ Postage for your 
P ostage- Add 5% p lu s S 1.50 Insurance FR EE 1982 JAMECO CATALOG 
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Jameco 
ELECTRONICS 

PHONE 
OROERS 

WELCOME 
(415) 592-8097 

MA IL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD. BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 

a~alb 
Part No. 
704SIPI 
704SEV/Klt• 
71C{;CPL 
7106EV/Kit* 
7107CPL 
7I07EV/Klt* 
7ll6CPL 
7ll7CPL 
72011DR 
72051PG 
7205EV/K1t• 
7206CJPE 
72UiCEV/Klt* 
7207A\PO 
7207AEV/Klt* 
72081Pl 
72091PA 
721SIPG 
72.lSEV/Klt* 
7216AIJI 
7216CIJI 
721601PI 
72171JI 
7218CIJI 
7224\PL 
7226AIJL 
7226AEV/Klt* 
72401JE 
72421JA 
72SOIJE 
72601JE 
7SSSIPA 
75561PO 
7611BCPA 
7612BCPA 
7621BCPA 
76JlCCPE 
1641CCPD 
761!2CC PO 
"60C PA 
80l8CCPD 
IS04aCCPE 
&c69CCQ 
82UCPA 
8212CPA 

74COO .39 
74C02 .39 
74C04 .39 
74C08 .J9 
74Cl0 .39 
74Cl4 .75 
74C20 .39 
74C30 .39 
74C42 1.39 
74C48 1.95 
74C7J .79 
74C74 .79 
74C85 1.95 
74C86 .99 
74C89 6.95 
74C90 1.29 
74C9J L29 

LHOOD2CN 6.8S 
LMIOCLH 4.SO 
LMllC L H 4.7S 
LH0070-0H 4.95 
TLOHCP .79 
TL072CP 1.39 
TL074CN 2.49 
LH0082CO JS.SO 
TL082CP 1.19 
TL084CN 2.19 
LH0094CO 36.80 
LMJOOH .99 
LMJOICN .JS 
LMJ02H l.9S 
LM304H l.9S 
LM30SH .99 
LMJ07CN .45 
LMJ08CN I.OD 
LM309H l.9S 
LMJ09K l.2S 
LMJlOCN l.7S 
LMJll/CN .90 
LMJl2H 2.49 
LMJ17MP l.IS 
LMJ17T us 
LMJ17K J.9S 
LM318CN l.9S 
LMJI9N l.9S 
LMJ20K·S I.JS 
LMJ20K-12 I.JS 
LMJ20K·IS I.JS 
LMJ20T·S 1.25 
LM320T ·l2 l.2S 
LM320T-15 1.25 
LMJ2JK S.95 
LMJ24N .99 
LMJ290Z .65 
LMJJIN 3.9S 
LMJJ4Z l.JO 
LMJJSZ 1.40 
LMJJ6Z 1.75 
LM3J7T l.9S 
LMJJ7MP 1.15 
LMJJ8K 6.9S 
LMJJ9N .99 
LM340K-S I.JS 
LMJ4DK·l2 l.JS 
LMJ40K·lS l.JS 

Function Price 
CMOS Precision Timer 14.95 
Stopwatch Chip, XTL 24.95 
Jlfz Digit A/0 (LCD Drive) 16.9S 
IC, Circuit Board, Display l4.9S 
l\lt Digit A/0 (LEO D rive) l S.95 
IC, Circuit Board, Display 29.9S 
J~lz Digit A/0 L CD Dis. HLD. IB.9S 
Jl/z Digit A/0 LED Dis, HLO. 17.95 
Low Battery Volt Indicator 2.25 
CMOS LED Stopwatch/Timer I2.9S 
Stopwatch Chip, XTL 19.95 
Tone Generator S.lS 
Tone Generator Chip, XTL 12.9S 
Osc\llator Controller 6.SO 
Freq, Counter Chip, XTL 13,gs 
Seven Decade Counter 17.9S 
Clock Generator J.9S 
4 Fune. CMOS Stopwatch CKT 13.9S 
4 Fune . Stopwatch Chip, XTL 19.95 
8-0lglt Un iv. Counter C.A. J2.00 
8-0lglt Freq. Counter C.A. 26.9S 
S·Olglt Freq. Counter C.C . 21.95 
4·0lglt LEO Up/Down Counter 12.95 
8·01glt Uni v. LEO Drive IO.% 
LCD 41/~ D igit UP Counter ORI 11.25 
8-0igit Univ. Counter Jl.9S 
S Function Counter Chip, XTL 74.9S 
CMOS Bin Prog. Timer/Coun t e r 4.95 
CMOS Olvlde-bY·256 RC Timer 2.05 
CMOS BCD Prag. Timer/Counter 6.00 
CMOS BCD Prog. Timer/Counter S.25 
CMOS SSS Timer (8 pin) l.4S 
CMOS S56 Timer (I4 pin) 2.20 
CMOS Op Amp Comparator SMV 2.2S 
CMOS Op Amp Ext. Cmvr. SMV 2.95 
CMOS Dual Op Amp Comp. SMV l.9S 
CMOS Tri Op Amp Comp, IOMV S.JS 
CMOS Quad Op Amp Comp. !OMV 7.SO 
CMOS Quad Op Amp Comp. IOMV 1.50 
Volt age Converter Z.9S 
Waveform Generator 4.~ 

~~~i~~~cd~od;:~t~~l~c R~r.'biode 2i:;g 
Volt Roi/ Indicator 2.95 
Volt i:t111l/ lndlca1or 2,9S 

74C 74C221 1.95 
74C9S l.S9 74C240 2.25 
74C107 1.89 74C244 2.25 
HC1Sl 2.95 74CJ73 2.49 
74Cl54 J.95 74CJ74 2.S9 
74ClS7 2.25 74C90l .69 
74Cl60 1.69 74C90J .69 
74Cl61 1.60 74C911 10.95 
7"Cl62 1.49 74C912 10.95 
74Cl6J 1.69 74C91S 1.69 
74CI64 1.59 74C9I7 10.95 
74Cl73 l.J9 74C922 5.49 
74Cl74 1.39 74C92J S.7S 
74Cl7S 1.19 74C92S 7.SD 
74Cl92 1.69 74C926 7.SO 
74Cl9J 1.69 8DC95 .79 
74Cl9S l.S9 80C97 .79 

LINEAR 
LM702H .79 
LM70JCN .89 

LMJ40T· S l.2S LM709N .29 
LMJ40T·l2 1.25 L.M710N .19 
LM340T-1S 1.25 LM711N .19 
LMJ41P·S .75 LM72JN .69 
LMJ41P· l2 .75 LM73JN I.DO 
LM341P-IS .75 LM739N 1.19 
LMJ42P·S .69 LM7 41CN .35 
LMJ42P-12 .69 MC1741SCG J.00 
L.MJ42P-IS .69 LM747N .19 
LM348N 1.25 LM748N .59 
LMJSOK S.7S LMI014N 2.7S 
LFJSIN .60 LMlJION l.9S 
LFJSJN I.Oil LM1458CN .59 
LFJSSN 1.10 LMl488N 1.25 
LFJ56N 1.10 LM1489N 1.25 
LMJ58N I.Oil LM1496N 1.9S 
LMJS9N 1.79 LM1S56V l.7S 
LMJ70N 4.49 LM1800N 2.9S 
LMJ7JN J.25 LM1871N S.49 
LMJHN 2.9S LMl8 72N 5.49 
LMJBON l.2S LMl8nN·9 J.25 
L MJBIN l.9S LMl889N J,20 
LMJ82N 1.79 LM1896N J.7S 
LMJ84N l.9S LM2002T 1.49 
LMJ86N-3 1.29 LM28nP 2.05 
LM387N I.4S LM2878P 2.2S 
L MJ89N I.JS LM2896P·l 2.25 
L.M392N .69 LMJl89N 2.95 
LFJ98N 4.00 LMJ900N .69 
LM399H 5.00 LMJ905CN l.2S 
TL494CN 4.49 LMJ909N I.IS 
TL496CP l.7S L M3914N J.9S 
NESIOA 6.00 LMJ91SN 3.9S 
NE529A 4.9S LM3916N J.95 
NESJlH J.9S RC4136N 1.25 
NES36H 6.00 RC .. lSINB J.95 
NES40H 6.00 RC4194TK 6.9S 
NES44N 4.95 RC .. 19STK S.49 
NESSOA I.JO LM4SOOA 3.2S 
NESS.SV .39 ICL8038B 4.9S 
LMS66N .99 LMIJOBON 1.29 
NES64N J.95 LM13600N 1.49 
L.MS6SN 1.25 7Sl38N 1.95 
LM566CN l.9S 754SON .89 
LMS67V 1.25 754SICN .39 
NES70N 4.9S ""' ... 

CAPACITOR CORNER 
50 VOLT CERAM IC OISC CAPA CITORS 

Value 1-9 10·99 100+ I Value 1-9 10·99 100+ 
10 pf .OB .06 ,OS .OOh1F .08 .06 .OS 
22 pf .08 .06 .OS .Or>47,F' .08 .06 .05 

l~ ~~ :8: :~ :~ ~F :~# :8~ :~ 
~~~ g~ :~~ :~ :~ ~7pF :~~ :~~ :?8 

100 V OLT MYL A R FI LM CA PACIT ORS 
.ooimf .12 .IO .07 I .022mf .IJ .11 .OB 
.0022mf .12 .10 .07 .047mf .21 .17 .13 
.0047mf .I2 .10 .07 .lmf .27 .2J .17 
,Olmf .12 .10 .07 .22mf .JJ .27 .22 
+20% D IPPE D T ANTALUMS (Solid) C APA C ITORS 

. l/JSV .J9 .34 .2911.S/lSV .4I ,J7 .29 

.15 /JSV .J9 .J4 .29 2.UJSV .SI .4S .34 

.22/JSV .J9 .J4 .29 J,J/2SV .SJ .47 .J7 

.Jl/]SV .l'J .J4 .29 4.7/2SV .6J .56 .4S 
,47/JSV .J9 .l4 .29 6.8/2SV .79 .69 .SS 
.68/JSV .39 .J4 .29 1S/2SV l.J9 l.2S .9S 
1.0/JSV .J9 .J4 .29 22/6V .79 .69 .SS 
MI NI . ALU MINUM ELECTROLYTIC CAPACITORS 

1-95111)).4'9~+ 
.li- .u .10 
.1'9 .u .12 

Ract lal 
,47/?SV 
.47/$0V 
1.0/IEiV 
l.0/2:SV 
J.O,/SOV 
4.7/li-V 
u~v 

1"'9 l<MM'fl 500+ 
.15 .IJ .1.2 
. 16 .14 .u 

.11 .U. .II 

.18 .IS .H 

.11 -1~ .ll 

.19 .Ui .1.2 

.19 .IG .12 

.z.t .'20 .\I 

.25 .21 .1'9 

.29 .25 .2l 

.21 .z.t .n 

.41 .J1 .l4 

. 39 ,)4 .ll 

.il9 ,4.5 ,ill 

.Sil .4-i .4S 

.71J .6'9 .til 

.19 .19 .n 

io'/:~ 
10/2SV 
10,l'jQV 

1~~v 
l<I0/2SV 
l<IO/S(IV 
220/l6V 
411)(lSV 

.15 .u .12 

.Hi .U .13 

.17 .15 .u 

.is .ll .12 

.l&. .t .. . ll 

.U .IS .14 
.1S .1! •• 2 
.I& .U .U 
.U .IS. .14 
.:ZS .21 .lljl 
.21 .17 .... 
.2S .2l .2'1 
.37 .lit .ll 
.2S :21 .It 
.lS .JI ..21 

Circ le 196 on inquiry card. 



~~~o~g~ductor Clock Modules 
12VDC 

AUTOMOTIVE/ 
INSTRUMENT 

CLOCK 
APPLICATIONS: 
• ln-desli eutoc::locks 
• After -market auto/ 

AV clocks 
• Alrcreft·merlne elks. 
• 12VDC aper. lnstru, 
• Portable/battery 

powered lnstrumnts. 
Features: Bright 0.3" green display. Internal crystal time
base.:!: 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 1003 Module \!.OS"Lxl.1'"Hx ... "Ol • $ 16 .95 
CLOCK MODULES 

MA1023 .7" Red Digital LED Clock Module 8.95 
MA1026 .7" Dig. LED Alarm Clock/Thermometer 18,95 
MA50 36 .3" R ed Olgital LED Clock/Timer 6.95 
MA 1002 .5" Red Dlghel LED Clock & Xformer 9.95 
MA 1010 .8" Red Olglta l LEO Clock 7,95 
MA1032 CSA .s" Dlgltal LCD Clock 17.95 
MA1043 .7" Gteen Digital LEO Clock 6.95 

TR ANSFD RM E RS 
102·P20 XformerforMA1023,1043 & 5036 Mods. 3 .49 
102-P22 Xformer for MA1026 Clock Modules 3.49 
102-P24 Xformer for MA1010 Clock Modules 3.49 

~ Sun Power Your Electronics! 
~ SOLAR CELL PANEL KIT 

Fealures: 
• Output: 10VOC, lo lOOmA In Sarles 

5VDC, lo 200mA In Parallel • ~=~=~ ~~i:r~i1:i'~~ connected for 

• Over11 square Inches of active cell 
surlace 

• Voltage line tap @ 0.5V Increments 
• Provlalon for charging batt.J"l'at; 
• Overall panel site: 

41A''L x 4Y1"H x '/1"0 

The JE305 Soler Cell Panel Kii contains 20 each soler cells. On lhe 
panel board ere power llne taps which allow the user to select volleges 
(one voltage et a time) from0.5VOC to 10VOC. The eppllcetlons o leech 
panel can be further _expended by coupling eddllionel panels In series 

~~la~ ~1;~':!9~ 0[h~n c~~;:~lte~~~es ':~ f~~'t'~;~P~~:fc/~r~";,firg~~ 
table transistor radios, smell beUe1y powered cessene tape players 
end unllmlted &JCPerlmentel solar pro/eels. 

JE305 .. . . .. . .... . .. ... .. . $39.95 

EPROM Erasing Lamp 

• Erases 2708, 2 716 , 1702A, 520 30, 52040, etc. 
• Era ses up to 4 chip s wit h in 2 0 minutes. 
• M a inta in s cons t a n t exp osure d is t a n ce of one inch. 
• Special c ond uctive foam liner e lim in ates static b u ild · up . 
• B u ilt·l n safety lock to p revent UV exposure. 
• Com pact - o nly 7·5/8 " x 2 -7 /8" x 2" 
• C o m plete with h olding tray for 4 chip s. 

U V S ·1 1EL R e p lacem e n t Bulb •••••••••• $ 16 .95 

UVS-11E . .... ..... .. $79.95 

JOYSTICKS 

- J ';J 
JS·5K 
JS·100K 
JVC·40 

- ' JVC..illO 

SK Linear T aper Pots ••• .••. • • $5 .2 5 
100K Linear Taper Pots • •••.••. $4.95 
4 0 K (2 ) Video Controller in case ••• $4.9 5 

ALLIGATOR CLIP TEST LEADS 

~ 
Heavy-duly leads, color coded, Insulated alligator clip on each end. 15" 
long. Two each black, red. blue, white end yellow. 

#ALCP (10 per pack) . ....... $2.95/pkg. 

• 
JE215 Adjustable 

Dual Power Supply 
General Description: The JE215 is a Dual Power 

Supply with independent ad justable positive and nega

tive output voltages. A separate adjustment for each 

of the supplies provides the user unlimited applications 

for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

supply. FEATURES: 
• Adjustable regulated power supplies, 

pas. end neg. 1.2VOC to 15VOC. 
•Power Output leech supply) : 

SVDC@ 500mA. 10VOC@750mA, 
12VOC@500mA, end 
15VDC@ 175mA. 

•Two, 3-termlnel adj. IC regulators 
with thermal overload protection. 

• Heat sink regulator coo ling 
• LEO " on" Indicator 
• Printed Board Construction 
• 120VAC Input 
•Size: 3 · 1/2"w x 5 -1/16"L x 2"H 

JE215 Adj. Dual Power Supply Kit (asshownl •• $24.95 
(Picture not shown but similar in construction to above) 
JE200 Reg. Power Supply Kit (5VOC.1 amp) •• $14.95 

J E 2 05Ada p ter Brd. (toJE200 ) !.5, ±9 & !.: 12V. $ 12.9 5 
JE 2 10 Var. P w r . Sply.Kit, 5 -15V:O C, to 1.5a m p. $ 19.95 

Circle 196 on inquiry card. 

MICROPROCESSOR COMPONENTS 
-8080A/8080A SUPPORT DEVICES DATA ACQUISITION (CONTIN UED)--
INS9080A· us AOCat09CCN a-Bit A/0 conv1rter (l·Ch. Mutll .) ..,. 
DP1212 8·01t lnpul/0Utput J.O AOCCl817CCN 8·81tA/0Convertlr 116-Ch, Mulll,J 10.9$ 
OP12L4 Priority lnleriuPt Control S.'5 OACIOOOLCN IO·Sll Of A Conv. Micro. comp, (0.05%) ll.<)5 
OP1216 Bl·Olrectlonal BusOrlver '"' OACICDSLCN 10-BitO/AConv. Micro. Como. (0.20%) 1.95 
OPS224 Clock Generator/Driver '" OACl(L'OLCN 10-Blt O/A Convartar (0~% Lin-) 1.49 
OPSZ26 81nO.lv1• "' OAClOZ2LCN 10-BltO/A converter (0.10"'> Lln.J ..,, 
o"'"' S\',tem Controller/Bus Ouve• .... OAC12221 .CN 12·81t0/AConv .. rter (0,ZCJ'.( Lin.) '·" OP82J8 System Controller '·" COW..IN 8·Channal Mum0Je 1< er 1.19 
INSl20 lfO E11P•noer forUSer las '·" AV·S·IO\J lOK. BAUD UART 

"" lNS825Q Asynchronous Comm. Elemant 16.9$ RAM"$ 
O""'I Pro9. Comm. 1/0 !USART) "" UDL ~. 1 s1. u1; 1 ... OP82SJ P109. lnt11rv1I Timer "" 1103 ICRblOV"1mlc .~ 0""'' Prog. P•rlph.,•a11/0 (PPIJ '·" 2101(1101) ~x4S111lc '·" OP12!t7 PIO'i. OMACont1 ol '·" '"" 1.0 o""" Prog. 1nteuupt Control 9.95 

""" lal'ol.11 LSla.1 1c l.'5 OP12.15 Pr09. CRT conuoller n.'5 21111a1111 256-4SU!lc .,, 
OJ>i279 :>ro9.KeyDOUd/OlsPl1y lntarllca 9.95 2112 ~IC4$U!ICM0$ .... OP!Jlll Syst•m Timing Element '·" 211• lm.&x4Statlc4SOns ,_,, 
o"'"' S-811 01·011acl!ona1 Racelver '·" 2114L IOlh4SU11C4SOnsL.owPowar ... o"''" &·Bil Bl·Olrec11on11 Racet~er '·" 2114·2 JllM1<4St 111c200ns U > OPUll 1-011 Bt-Olrectlonal Racelvar '·" 2114L·2 llXNx4St1Uc 200ns Low Powe• .... 
OPaJIO Octal Latched Perlpherll Orlver S.lS 71S200 25'5aJStatlc ... 
Ollllll Octal Letched Pe1lpne1a1 Orlvar '2S 4116N.I !UPt:Ml6) 16K Oynamlc 2SOns (MM5:90N-4) 1.U 

--6800/ 6800 SUPPOR T DEVIC ES --
4L6'1N·l 6'1K0ynamlc 200ns It. .. 
MM2141J 40'llil<i FaU70n1 '·" MCUOO 1.95 5101 '51.d511UC '·" MC6102CP MPU with Clock and RAM 14.95 MMS261 102o4xl QynamlcFully Oecooed ·" MC6110API l281<I SllllC RAM "" MMS262 2Klll O\'n1mlc ... MCUll Perloh1ral 1n11r. Adaot(MC6l20J 1.49 MMS<"lll/2101 4Ql;l51<JOyn1mlc .... 

MC612' P1lor1ty Interrupt Controller 11.95 ~290N-2 (11!6) 16K 011namlc ISOns (UP0416C·ll U> 
MCUJOLI 10?4xl·Bll ROM (MC68AJQ-I] 14.95 MM52!18J·lA SK Oyn, 200n1 !lowe11hof MMSm.,I) "' MC611$0 A111nct>ronous Comm. Ad1Pter 6.95 HM61l6·4 16K(2Kd) Ste11c200ns 14.'lS 
MC~ S11nch1onou\ Serlal 0111 Ad101ar ... ,,.,, 64 Bit RAM (l6xlOCJ J.49 
MC6"' 0'6001:101 Olgltll MODEM 10.95 UP0414/MKQ7 4K Oynamk 16·pln 4.95 

""'"' 2000o11sModul1tor IU• TM~SNL O(St1tlc 9.95 
MCWlCl-5\ Or.1 10J-Sit1,•li111.T•1<u.llo11CITl'lll TMS'Cl'S t:IO'l"l!i11llc .... 
--MICROP ROCESSOR CHIPS--- PROMSIEPROMS 
zao (7BOCl CPU (MKlla'.lN) (2MHz) l!.95 l"'A 2K UV Eruatll• PROM .... 
ZSOA (110-1) CPU (MKJ6101'H) (4MH1J ll.95 um aK EPROM us 
COP1802 C>'U TMS2116 16K EPROM (.sv, +SV. +l2V) 9.95 

"" MPU 16.95 27161ntel[2516)TI 16K EPROM (Slngl• •SVJ 1.95 
IOM2901AOC CPU-4-Blt Sllca (Com. Temp.Grede) l'J.95 2JJ:llntel Tl l2K EPROM 17.95 
MCS6li02 MPU W/Clock [65K Bytas Memo1y1 11.95 "" IK EPROM (150ns) (Single +5V) 7.t9 
INSI035N-6 MPU-l·Blt (6MH.f) 7.95 276'Q 64K EPROM (Hitachi HN4621UJ ~.,, 

INSIO.wN-6 CPU-SgL,Chlpl-Blljlzto11tuRAM) 9,95 "" roclPROM tt.'}5 
LNS9CMON-6 CPU 12S6 a11tes RAM) 21.95 12S2ll14SlAl Jl'xl PROM (Coen Cotleclot) J.9S 
LNSI010N CPU-M evtiu RAM 24.95 12sm 40'Jl5 SIPOIU PROM 14.H 
INSSOllN CPU w/Bulc Micro lnte1Preler 2' .95 USl2l(71S28SJ l2xt T•1-!•t1le Bl1>ol1r PROM l.95 

""" C>'U '·" 1251115 8KPROM 16.~ 

TMS'900JL NPU-16·Blt 39.95 -·Over lO Mori PROMS Llsteo In OUr C1t11o9 -

----SHIFT REGISTERS ROM'S, 
MMSOOH Dual 25-&ll Oyn1mlc -'A lt.UCllol;)l Cft.1rKt1, 0• ll•f'efO rj l.lll C1 lr 0 1•1 .... 
MMSOlH Ouel50·81t 011n1mlc .so 25ll(Xl21J Ch1racl1r<hner1tor(Low1rCas11J us 
MM!i06H ou11100.en static ·" --NMOS READO NL Y MEM ORI ES--
MMSIOH ou11u-e1tAccumulato1 ·" MCM66710P 12b9x7ASCll Sl'lllted wfGr111< ll.$0 
MMICCllN S ·Blt 011n1mlc rn MCM667lOP IZl•flllMatl'I SVrnDol.I. i>ICIU••• ll.SO 
MM50LlN lt1:1t-e1t OynamlC/Accumul1tor l.'5 MCM61i150P Ul•9x7Alon1. Con!IDI Cn1t.G1n. IUO 
MMS016H 500/Sll·elt Oyn1mle l.95 M IC ROP RO CE SSOR MANUA LS--
MMSGJ4N Octa110-a11 9.9~ M· Zlll) 7.SO 
MM!.Ql5N OctallO·BI\ 9.95 M·COPll02 '·" 2SOIV(l404A) l~·Bll Oyn•mlc 1.95 M•.., UKrt1h"u • I , ... 
?;;ltN Hu:J2·01! St'11C '·" SPECIAL FUNCTION - ---
l>22V Oual ll2·011Statlc '·" o-.:• ou,1 MOS Clock Driver ISMZ) '·" ~"v SU-Bit Oyn1 mlt ·" oY.Q.-..c:N Ou11 MOS CIOclt Driver !5MZ) I." l>l>V 11)(<1.Blt Qyn1mlc '·" jN:Silm~ ..... FIOPDll OllC Controt1e1 "·" 252lV ouaL256-elt Static '·" INSMIN Communlt11loncn1p 19.95 
»av Oual 2SO-Blt St111c "'" MMSUUN Mlcrop1oc1110r Reil Tim• Clock .... 
""v Ouel240-BLI Static ""' MMS1114N MIC•OP•or.ellor comp1t1DI• Oock II.~ 
l>UN QuaOIO·&ll Static '·" COP«RN M1c1ocont1olle1 wltl'I M.01<:111 RAM .... 
l341PC F11o (0ual80) "" an11 Direct LEO 01Jv1 

---DATA A C Q UIS IT ION 
COP402MN Mlc1ocontroll•r with 6'-Dl!lll RAM 1.~ 

.I. OH1ct LEO O•lv• w/N BuU 1nt. 
AFIOO-ICN UnlvarHIACllv•Flll•r2.5% '·" COP4JON 12'51~.VAC F luot. Driver (lG-Pln Dlt9 .) ).25 
AFlli·ICJ Toucl'I Tone Low Bind Fiiter 19.9$ TELEPHONE/KEYBOA R D C H IPS - -AFUMCJ Touch Tone Hl9h &ind Fllte1 H.95 AV·5·9l00 Pvth Bullon T•laphon• Ot1 ler 14.95 LMJO!CH Su11erG1lnOPAmo l.15 
LMUIZ Conu1nt cu11ant sourc• I.~ 

A. 'l·Hi'OC R ICIU4 111Y 01•.lef 14.t:I 

LMlUZ Temou1ture Transductr l.<O 
AV-5~ CMOS ClOck Otn111101 .... 

LF~N JFET lnpul Co Amp 1.10 
AV-5·2316 Ke yoo.oro EncOotr f&a k•\1 1) .... 

LFl'M.N SamlJle .I. Hold Am11ntler1 .,, HOOU6-5 Keybo1td Encod•r (16 1te111) '·" LM399H Temp.Comp. Pree. R•I. l.5PD"1fC"'J '·"' 
14C92'2 K•Yb011d Encoder (16k•lll) s.~ 

AOCCl804LCN a-Bit A/0 Convener U LSB) 4.9S 
14C92l K•yt101rd Encoaer (2'0keyd s.• 

OAC060l5LCN 1·811 0/A Converter (0.71"' Un.J '·" 
MM'-ll'ION P1111'o eutton Pul1• Oltl•r .... 
MM511t'JN 'ill5/144·Kty S•l1I KeyDottd Encoder '·" 

2t00-2 2 12 Spin 79-1016.95 2t00-6 6 123t56 itp!n 1.09-1019.95 

BOOKS 
N1tlon1I Samiconductor - fnt1rtll - Intel 

30001 Netlonel CMOS Oet1 Book ......••••••••. , ••• , , • • , , .. $6.95 
!640 pages) 74C, CD4000, and AID Converters 

3000:2. Netlonal Interlace Oeta Book •. . .• 
004 pagesl OP. DSBXXJ, 053600, OS7SOCQ, etc. 

. •... '6.96 

llXl03 Nalional Uneat Data Book .......•..•.. . ..• • • , •• . .•..• . $8.96 

JOOOt ~~~6o:f~ir~~WL~ ;~;d~:Je1~~!:~ert124pages 1 • • . M.!16 
30005 Netlon•I TTL Logic 011te Book ..... , • • . •. • . . ,. . . . '8.!16 

1624 !)!0!!17400.LS L H S end OMBOOO Sorl11s 
XOO& B'l'tebO"'e~JI xo:n.J.51111111 HI ........... . ... ... . . . t11-w.J lo• 
3QXlt l11ot•l'9ll Dllllll B~k 11D7.t p.aoiHI . .. . ... •.• "'411 .... 
010400 lnte!Ccmponent Data Cata log ..................•.• •.. U0.00 

FuUiiitashee13lor l:-.tal't ~oducts incl. momDfV dovlcos, 
microproc., poripher1ts & ildust.l m H. products (1328 pages) 

206610 Intel Peripheral Dnlgn Hendbook ........... .. . ........ •7.60 
Full d•ta sheets. eppl no101 for Intel ptripher1I device 
CDmpOl\lotl (644 ()lgnl 

Par1 No. 1neu1 Oul~u1 Price 
AC 250 1UVJ60Hz 12VAt 2SOmA sJ.9!i 
AC O<IO 117Vl60HZ 12VAC500mA $4.95 
AC1000 117V.le0Hz 12VAC 1 amp $5.95 
AC1700 111Vl60Hz 9VAC 1.7 amp $3.95 
OC6!H2 1"2QVl50H& 6,9, 12VOC JOOmA S9.95 

""''°° 117VMHz 9VDC 200mA $3.25 
ocooo 120VJ'50Hz 9VOC SOOmA .,_., 

CONNECTORS 

•,..'"'···~.,:.·~.'. · .. ~~ ... ·.~~-
DB25P 
DB25S 
020418·2 
DB51226 
22/44SE 
UGBB/U 
UG89/U 
UG175/U 
50239 
PL258 
PL259 
UG260/U 
UG1094/U 

0-Subminiature Plug . • ••• $2.95 
D· S ubminlature §pFke t •• • •• $3.50 
ScrewLockHdwr.(2) 08255/P 2/$.99 
Cover for 0B25P/S ••••• , , • $1. 75 
P.C. Edge (22/44 Pini .... . . $2.95 
BNC Plu g •••• • ••••.••• $1. 7 9 
B N C Jac k ••••••• ••• • • • $3. 79 
UHF Adapter ••••••••••. $ .49 
UHF Panel Reep, .•• •• •••• $1 .29 
UH F A d apter ••.•... ••• • $1. 6 0 
UH F Plug ••••••••••••• $ 1.60 
BN C P lug •.... . •.• . •• • $ 1.79 
SNC Bulkh91d R•cp. • ••••• $1.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. 
Kit comes complete with: * 8 ea. MM5290 (UP04 16/4 1161 16K Oyn. Rams (°NS) 
*Documentation for Conversion 

TRS·16K2 "150NS .•• . ••. . . ..••. . $29.95 
TRS-16K3 •2QONS • . ••••• , ...•••• $24.95 
TRS·16K4 '250NS •••••••• • •••• •• $19.95" 

JE610 ASCII 
Encoded Keyboard Kit 

l~ 
~ 

2t00-3 3 123 8 pln .89 • 101 7.95 Zt00·7 7 123t567 1t pin 1.19 - 10110.95 The JE610 ASCII Keyboard Kit can be interfaced Into 

~~i~::eco : l~~i : ::: :;; : ~~~ ::~~ ~:~~:: : ~~5:~:J:9 ~: ::: u~: rn~lU~ most any computer system. The kit comes complete 
2tOO -SC 6 csu21 1t pin 1.09 • 101 9.95 2tDD·10 10 0123, 56789 20 pin L•I _ i,ana.H with an Industrial grade keyboard switch assembly 1-----------------------------•I ~~~~~e~~d 1;·~0~~~:.~~~e~o~~l~~~~r, :::~1~t~o~i~er~~mf~~ 

JE608 PROGRAMMER 
2704/2708 EPROM PROGRAMMER 

GENERAL APPLICA TIONS: 
• To program EPROMS 2704 end 2708. 

: f!\'C:~f::~n~~:~~:':,':r p~!;;:r':~~~ cJ;~~ 
: ~::. '!:f.'iZ' 8E:~:~1~:d c;;:;~ dlll1r1ncH 
• To elore program In RAMS for aluuallont 

~ih;~:=~~·~=J?~·~·~l-1~:~~~~~~.: ~=~:,!~~~d·~ 
~.~!t~~l~~::,.M1~~~n:~1~l~~e1~.:.J>::o~~t:'.0~PROM Chlp.,Chl"f9lopin1nt' ol mlcroprocaaaor •y1!1ma by 
meant of 1 ribbon cabl1 from tl'll progr1mm1t pan1I IHI aocket to the EPRO,. tocklt on the mlcroproc1tt0f 
boa rd. R1pld checklnfi nr1llc111D n ol prOfi.UTU'INd d•I• erit"'V••· UH' rt11r mO'l'e d•~• lrvm • l'l\Hl1r la MM'• 

r~~ :l~1n'.nJt0a::.~:,~ ~hp~~:rr:;=~~~r"d!~r.ttn1 "~r:1.:':~"'1"::;~e~a,;.1:r~~:t!~~~::-:J:t~y~~,:~~ 
::~ e,~:Cr-: ~~!:::~~ ~~~ ~:::~a;::1\~:n~~~.~ ~~U:l t ~~·' l-A'."'~::i~cr•;;:,~~P T:~o9:~:C1!~:. 

keyboard assembly requi res +5V@ 150mA end -12V 
@ 10 mA for operation. Features : 60 keys generete the 
126 characters, upper end lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps lock for upper·cese·only alpha cherec· 
ters. Utillzes a 2376 (40·pln) encoder reed -only memory 
chip. Outputs. directly compatible with TTL/DTL or 
MOS logic arreys. Eny interfacing with a 16· pln dip or 
18-pin edge connector . S ize: 3%"H x 14%"W x B:W."O 

JE610/DTE-AK .~"!i1'.:t'u~;:,''.;'b0~e~) ... $124.95 

JE610 Kit l2-~:~:::,"/e~~ rc"n'o~:;\~~~· •. $ 79.95 
K62 62·Key Keyboard (Keyboatd on ly) , •. $ 34.95 
DTE-AK (case only - J¥,"Hx ll"Wx8"•"D)$ 49.95 

NEWI lo• JE6 10 A SCII K EY BOA RD KIT coordln1tld dulgnat'I caae with Ugh! I anp1nal1 1nd mold!Ni end pl1ce1 In mocht brown. Slzt:3Y• "H x 11 .. W 
K8 1ti " C.Walght:S lbt. e J E 2 12 - Negative 12VD C Adap ter Board Kit 

Provldes-12VDCfromlncomlng5VDC .. $9.95 
ThoJE608 EPROM Programmar Ila complllfely aelt-conlelned unit which It Independent of computer contro111nd requlr11 no 
additional ·~ems !or its operat;ons. The EPROM can be prognmm!ld from the HHtdK!mal Keyboard or from II pre· 
prog1emmad EPROM. The JE60B Programmu can emulet0 II progremmed EPROM by the UM of itll lnt11met RAM d1cult1. 
Thl1will attavwthl uMrto10ttorpre1est e program tor• syst&m, prior to programming a chip. An11ch1ngu In 1heprog11m can 
be entued directly Into tile memory circulta with tha Huedoclrn1I Keyboard a.a that rewrtting the entire programwillnot bl 
nece11t11y. The JE60B P1og1ammer contelnl a Prog11mmerfeoud wf25 1C's & lncl11de1 power 1uPPll•• of: ·6V, 
+6V, + 12V and +25V. The Heudacjmal K1yboerd Ind LEO/Teat Socket Panel board era teparele euomblles wlthln the 

JE600 
Hexadecimal Encoder Kit 

-'JESOBK Kit .. .. .. ... .. ..... . .... .... . . .. . ...... . . .. . $399.95 (!""'" ~ 
JESOBA Assembled and Tested . .. . ........ . . . ... . .. ... $499.95 

FULL 8·BIT 
JE608·18K ADAPTER BOARD LATCHED OUTPUT 

GEN~RAL OESCRIPTION' FOR 2718/2758 EPROMS 19·KEY KEYBOARD 
The JE808-16K Ad1p1er Bo.rd allows thl JE&O!I Pro'il'enmer to be modified lorth111dditlonal P•av>emmlng of tt11 2716e11d 
2758 EPROMS. The edapte1p1011idesfor eddlng en addreaa 1wllchforth1 2" bit 1ndel1olor .. 11ctlng tha proper power Ind 

:r!~~~'!: ~~ ~::~~~Q' ~0 i::c8!'.e ~f~h:1,°l~1~11m8~11 ~~ ~~~:~i~~h!1}~~~11:,~~~.don1111111ere1e1v 10 m n 

JE608 ·18 K Adapter Board Kit · · • · • · · · · · · · · · · • • · · • · • · · · · · · · · · · • · · · . $29.95 The JE600 Encoder Keyboard Kit provides two separate 
J E 808·Upgra d a (Send assembled J E608 to factory for adapter inst allation ••.... $99.95 hexadeclmel digits produced from sequentlel key entries 

of the JE608·16K A dapter Board Kit) to allow direct programming for B-bit microprocessor 

1--J_E_eo_e_A_.,_e_K_M_o_d_. _A_._ .. _m_b_l•_d_JE_608_ w_f,_A_d_•o,_•_••_IJ_E_608_· ,_6_K_11_n•-·•-ll-•d_._._. ·- ·-· ·- ·-· ._s_se_e_. e_s-1 ~rd:db 1:a~:~e~'Ya~~r~~~ I~ T::i: a:~!t l~:=/ n~e~ s ~~~t~~f ~ 
$10.00 Min. Order - U.S. Funds Only Spec Sheets- 25C' output evelleble. The outputs ere latched and monitored 
Cali f , R esidents Add 6% Sales Tax Send 86¢ Postage for your with 9 LEO readouts. Also Included Isa key entry strobe. 
Postage-Add 5% p lusSl.50 Insura n ce FR E E 198 2 JAMECO CATALOG Feat u res: Full B-blt latched o u tput for microprocessor 

Jameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592·8097 

MAIL ORDER ELECTRONICS - ll'ORLDll'IDE 
1355 SHOREWAY ROAD. BELMONT, CA 94002 

11e2 PRICES SUBJECT TO CHANGE 

use, Three user -define keys wlth one being bistable 
operation. Oebounce circuit provided for ell 19 keys. 
9 LED readouts to verify entries. Easy Interfacing with 
standard 16-pln IC connector. Only +5VDC required 
for operation. Size: 3J.'2"H x 8%"W x 8%"0 

JE600/DTE·HK }t~·1~1'u:!~fl~bb~::1 ..• • $99.95 
JE600 Kit ~ctee~a~e~d~~·n~s~~~~a;~Se > • • $59.95 
K19 19·Key Keyboard (Keyboard o n ly) •.•. $14.95 
DTE-HK (me only -3b" Hx8,."Wx8¥•"'DJ $44.95 
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SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN74 14N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN745 1N 
SN7453N 
SN7454N 
SN7459N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
SN7490N 

·sN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74107N 
SN74109N 
SN74116N 
SN74121N 
SN74122N 

CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
C04014 
CD4015 
CD4016 
C04017 
C04018 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
CD4027 
CD4028 
C04029 
CD4030 
CD4031 
CD4032 
C04034 
CD4035 
CD4037 
CD4040 
C04041 
C04042 
CD4043 
C04044 
CD4046 
CD4047 
CD4048 
C04049 
CD4050 
CD4051 
CD4052 
CD4053 
C04055 
CD4056 
CD4059 
CD4060 
C04066 
CD4069 
CD4070 
CD4071 
C04072 
CD4073 
CD4075 
CD4076 
CD4077 
CD4078 
CD4081 
CD4082 
CD4085 

.CD4089 
CD4093 
C04094 

7400 
.19 SN74123N .59 
.22 SN74125N .39 
.22 SN74126N .44 
.22 SN741281l .59 
.22 SN74 132N .69 
.23 SN74136N .75 
.23 SN74139N .95 
.23 SN74141N .79 
.26 SN74142N 2.95 
.23 SN74143N 2.95 
.22 SN74144N 2.95 
.29 SN74145N .62 
.29 SN741 47N 1.95 
.39 SN74148N 1.20 
.59 SN74150N 1.09 
.29 SN74151N .67 
.29 SN74152N .67 
.22 SN74153N .67 
.35 SN74154N 1.19 
.29 SN74155N .7B 
.29 SN74156N .7B 
.29 SN74157N .69 
.29 SN74158N 1.65 
.25 SN74160N .BB 
.45 SN74161N .BB 
.23 SN74162N .B9 
.29 SN74163N .B7 
.25 SN74164N .B7 
.29 SN74165N .B7 
.29 SN74166N 1.20 
.19 SN74167N 1.95 
.79 SN74170N 1.69 
.57 SN74172N 4.75 
.95 SN74 173N .79 
.95 SN74174N .B9 
.79 SN74175N .B5 
.79 SN74176N .75 
.65 SN74177N .75 
.79 SN74179N 1.34 
.19 SN74180N .75 
.19 SN74181N 1.75 
.19 SN74182N .75 
.19 SN74184N 2.25 
.25 SN74185N 2.25 
.23 SN74186N 9.95 
.29 SN74188N 3.90 
.29 SN74190N 1.15 
.3 4 SN74191N 1.15 
.34 SN74192N .B5 
.3B SN74193N .B5 
.34 SN74194N .B5 

4.60 SN74195N .6B 
.49 SN74196N .B5 
.95 SN74197N B5 
.55 SN74198N 1.39 
.65 SN74199N 1.39 
.35 SN74221 N 1.19 

1.75 SN74251N .95 
.39 SN74273N 1.05 
.57 SN74279N .75 
.45 SN74283N 1.40 
.45 SN74284N 3.90 
.69 SN74285N 3.90 
.65 SN74290N l.25 
.69 SN74298N .95 

2.90 SN74365N .6B 
1.20 SN74366N .6B 
.32 SN74367N .6B 
.37 SN74368N .6B 

1.95 SN74390N 1.45 
. 29 SN74393N 1.90 
.39 SN74490N 1.90 

CMOS 
.35 
.35 
.35 

1.05 
.25 

1.39 
.45 
.45 
.35 
.25 
.45 

1.39 
1.15 
.59 

1.19 
B9 
.45 

1.10 
1.19 
1.15 
.29 
.75 
25 

.65 

.B5 
1.29 

.45 
3.25 
2.15 
3.25 
.95 

1 .9~ 
1.29 
1.25 
.95 
.B5 
.B5 

1.75 
1.25 

.99 

.45 

.69 
1.10 
1.10 
1.10 
3.95 
2.95 
9.25 
1.39 
.75 
35 

.49 

.35 

.35 
35 
.35 

1.29 
.35 
.35 
.35 
.35 

1.95 
2.95 

.99 
2.95 

C04098 2.29 
CD4099 2.25 
MC14408 12.95 
MC14409 12.95 
MC1441 0 12.95 
MC14412 12.95 
MC14415 8.95 
MC14419 4.95 
C04501 .39 
CD4502 1.65 
CD4503 .69 
CD4505 8.95 
CD4506 .75 
CD4507 95 
CD4508 3.75 
CD4510 1.19 
C04511 1.19 
CD4512 1.39 
C04515 2.75 
CD4516 1.45 
CD4518 1.39 
CD4520 1.25 
CD4555 4.95 
CD4556 .99 
CD4566 2.25 
74COO .35 
74C02 .35 
74C04 35 
74COB .35 
74C10 .35 
74C14 .72 
74C20 .35 
74C30 .35 
74C32 .99 
74C42 1.35 
74C48 1.89 
74C73 .75 
74C74 .75 
74C85 1.79 
74C89 5.95 
74C90 1.19 
74C93 1.19 
74C95 1.49 
74C107 1.19 
74C151 2.49 
74C154 3.50 
74C157 2.10 
74C160 1.65 
74C161 1.55 
74C163 1.65 
74C164 1.55 
74C173 1.35 
74C174 1.35 
74C175 1.35 
74C192 1.65 
74Ct93 1.65 
74C195 1.55 
74C240 2.19 
74C244 2.19 
74C373 2.39 
74C374 2.39 
74C922 5.39 
74C923 5.65 
MM80C95 1.50 
MM80C97 1.25 

74LSOO 
7 4LSOON .26 74LS164N 1. 19 
74LS01N .28 74 LS165N .89 
74LS02N .28 74LS166N 2.48 
74LS03N .28 74LS168N 1.15 
74LS04N .35 74LS169N 1.15 
74LS05N .28 74LS170N 1.99 
74LS08N .28 74LS173N .89 
74LS09N .35 74LS174N .89 
74LS10N .28 74LS175N .89 
74LS11N .39 74LS181N 2.20 
74LS12N .33 74LS190N 1.15 
74LS1'.3N .47 74LS191N 1.15 
74LS14N .95 74LS192N .98 
74LS15N .33 74LS193N .98 
74LS20N .26 74LS194N 1.15 
74LS21N .33 74LS195N .95 
74LS22N .33 74LS196N .89 
74LS26N .33 74LS197N .89 
74LS27N .33 74LS221N 1.15 
74LS28N .33 74LS240N 1.69 
74LS30N .26 74LS241N 1.69 
74LS32N .33 74LS242N 1.69 
74LS33N .55 74LS243N 1.69 
74LS37N .45 74LS244N 1.49 
74LS38N .39 74LS245N 2.20 
74LS40N .26 74LS247N 1.10 
74LS42N .79 74LS248N 1.10 
74LS47N .79 74LS249N 1.19 
74LS48N .95 74LS251N 1.40 
74LS51N .26 74LS253N .98 
74LS54N .29 74LS257N .85 
74LS55N .29 74LS258N .98 
74LS73N .45 74LS259N 2.95 
74LS74N .42 74LS260N .65 
74LS75N .59 74LS261N 2.49 
74LS76N .45 74LS266N .59 
74LS78N .45 74LS273N 1.75 
74LS63AN .79 74LS275N 4.40 
74LS65N 1.19 74LS279N .59 
74LS66N .45 74LS263N .99 
74LS90N .57 74LS290N .99 
74LS92N .75 74LS293N .99 
74LS93N .75 74LS295N 1.10 
74LS95N .88 74LS296N 1.19 
74LS96N .96 74LS324N 1.75 
74LS107N .45 74LS347N 1.95 
74LS109N .45 74LS346N 1.95 
74LS112N .43 74LS352N 1.19 
74LS113N .43 74LS353N 1.19 
74LS114N .43 74LS363N 1.49 
74LS122N .55 74LS365N .69 
74LS123N 1.1 9 74LS366N .69 
74LS124N 1.35 74LS367N .69 
74LS125N .69 74LS368N .69 
74LS126N .52 74LS373N 1.69 
74LS132N .79 74LS374N 1.89 
74LS136N .49 74LS375N .69 
74LS138N .85 74LS377N 1.95 
74LS139N .as 74LS365N 1.95 
74LS145N 1.25 74LS366N .65 
74LS148N 1.49 74LS390N 1.95 
74LS151N .79 74LS393N 1.95 
74LS153N .79 74LS395N 1.70 
74LS154N 1.70 74LS399N 2.35 
74LS155N 1.19 74LS424N 2.95 
74LS156N .99 74LS668N 1.75 
74LS157N .85 74LS670N 2.29 
74LS156N .75 81LS95N 1.69 
74LS160N 1.05 81LS96N 1.69 
74LS t 61N 1.15 61 LS97N 1.69 
74LS162N 1.05 81LS98N 1.69 
74LS163N 1.05 

LINEAR 
78H05 5.95 
78M06 1.49 
78M.G. 1.49 
LM105H .99 
LM 108AH 2.95 
LM300H .79 
lM301CNIH .35 
LM304H .98 
LM305H .89 
LM306H 3.25 
LM307CNIH .29 
LM308CNIH .98 
LM309K 1.49 
LM310CN 1.25 
LM311DICNJH .89 
LM312H 1.75 
LM317T 1.70 
LM318CNIH 1.49 
LM319N/H 1.25 
LM320K·XX' 1.35 
LM320T· XX' 1.39 
LM320H·XX' 1.25 
LM323K 4.95 
LM324N .95 
LM337K 5.95 
LM338K 6.95 
LM339N .95 
LM340K-xx· 1. 75 
LM340T·XX' 1.25 
LM340H· XX ' 1.25 
LM344H 1.95 
LM348N 1.20 
LM350K 5.60 
LM358CN .98 
LM360N 1.49 
LM372N 1.95 
LM376N 3.75 
LM377N 2.75 
LM380CNIN 1.25 
LM381N 1.79 
LMJ83T 1.95 
LM386N 1.25 
LM387N 1.40 
LM390N 1.95 
NE531V/T 3.75 
NE555V .39 
NE556N .98 
NE$1T 19.95 
NE565N/H 1.25 
NE566HIV 1.75 
NE567VIH 1.50 
NPi92N 2.75 
LM702H .99 
LM709N/H .29 
LM710N/H .75 
LM711N/H .39 
LM715N 1.95 
LM723N/H .65 
LM733N/H .98 
LM739N 1.15 
LM741CN/H .33 
LM741CN·14 .19 
LM747N/H .75 
LM748N/H .39 
LM760CN 2.95 
LM1310N 1. 90 
MC t330 1.95 
MC1350 1.95 

MC1358 1.75 
LM1414N 1.90 
LM1458CNIN .49 
MC1488N .99 
MC1489N .99 
LM1496N .89 
LM1556N 1.50 
LM1820N .95 
LM1850N .95 
LM1889N 3.10 
LM2111N 1.75 
LM2900N .99 
LM29 01N 2.50 
LM2917N 2.95 
CA3013T 2.19 
CA3018T 1.99 
CA3021 T 3.49 
CA3023T 2.99 
CA3035T 2.75 
CA3039T 1.29 
CA3046N 1.29 
LM3053N 1.49 
CA3059N 3.19 
CA3060N 3.19 
CA3062N 4.95 
LM3065N 1.49 
CA3080T 1.29 
CA3081 N 1.69 
CA3082N 1.69 
CA3083N 1.55 
CA3086N .80 
CA3089N 2.99 
CA3096N 3.49 
CA3097N t.99 
CA3130T 1.30 
CA3140T 1.19 
Cf..3146N 2.49 
CA3160T 1.19 
CA3190N 1.95 
CA3410N .59 
MC3423N 1.49 
MC3460N 3.95 
SG3524N 3.95 
CA3600N 3.39 
LM3900N .59 
LM3905N 1.19 
LM3909N .98 
LM391 4N 3.75 
LM3915N 3.95 
LM3916N 3.75 
RC4131N 2.95 
RC4 136N 1.10 
RC4151N 3.70 
RC4194TK 4.95 
RC4195TK 5.40 
ULN2001 1.25 
ULN2003 1.50 
SN75450N .59 
SN75451N .35 
SN75452N 49 
SN75453N .49 
SN75454N .49 
SN75491 N .89 
SN75492N .89 
SN75493N 89 
SN75494N .89 
TL494CN 4.20 
TL496CP 1 65 

Double Density Disk Controller 

Interface to Vista V-1000 Chassis 

~~~C~~~~~~~:~~;T~~E 1899.00 
with (2) Shugart Double Density 
Floppys mounted. add 1495. 00 

II 
Proto Boards 

PO· I 6,95 PB·IQ<I 5.1 00 
PB 100 1800 P8·;.>0:l 9700 
PU· l0 1 2100 l'IHo:JA 1·1900 
Pll• 101 25 00 PB·20JA-K 11 129 00 
PO·IOl 4300 

AU 0-CAT™ 
Automatic Answer 
Direct Conn..,,,,ct 
0-300Band 

List 27995 

ACP 24595 

CAT™ 
Answer Originate 

List t98°' 

ACP 169°0 

D-CAT™ 
di rect Connect~ 
0-300 Band.~ 
List 24900 ACP 189°0 

I.I' Rockwell Single Board 
A: Computers 

-

AIM 65w11K 435.00 
~ AIM65w14K 475.00 

BK BASIC ROM 99.00 
4K ASSEMBLER ROM 84.00 

· POWER SUPPLY 64.95 
ENCLOSURE 49.95 

TOTAL SYSTEM w/4K 669.00 
SYNEATEK SYM-1 239.00 
SD z.ao STARTER KIT 367.00 
SO Z·BO STARTER KIT A& T 450.00 
SD sac 100 Z·80 A& T 367.00 
SO SBC 200 Z·BO A& T 399.00 
RCA COS MAC VIP 199.00 
CROMEMCO Z-80 SBC 449.00 

Circle 10 on inquiry card. 

- ~ ., 

-

- - appla·compum~~~ 
Sales and Service ~ - : 

Apple II® 64K ~-
• z-so sottcard Maxi-System 
• 16K Ram Card 

Disk 11 w/controller 
Apple 11 w/4BK Call for more pricing! 
Total Value $2719°0 your price $2229° 0 

sa"e' For Pascal System add $425°0 

~ ][ hardware clearance up to 25% off 

17~ 9S 
11995 
1 59 95 

. 2o9S 
59995 

2195 
.559.!15 

... ,5995 
,2595 
15995 
1E900 

. 15995 
16995 
4995 Ne"' 
2995 

369!1.00 Ne* 

Buy a 
System 

and 
Save 

New ~ software 
We only offer Apple 
CPM software which 
has been evaluated 
by our so ftw are staff . 

Visicalc-Now Beller Than Ever 169.00 
Visip!ot-Graph your 

Vis1c alc Worksheets 149.00 
Visi trend/Visiplo! - Visiplot 

w/Trend Analysis 239.00 
Vi$ idex-The Ultimate 

DBMS Visicalc Compatible 219.00 

WORDSTAR-The Benchmark al 
Wordprocessing sol!ware reQuires Z·80 
& 80x24 349.00 
VTS·BO CPIM·Wordprocessor has no 
screen menus uses new keycaps 
(supplied) to display Key lunclion s 

V1siterrn-Cornmunica1e 
w/other Systems 209.00 

BPI General Ledger 299.00 
BPI Accounts Receivable 299.00 
BPI Inventory 299.00 

Stock file Inventory System 349.00 

319.00 New 
MAIL·MERGE·A Wordstar Enhance· 
men\ Pkg. allows form-letter genera · 
lion & cr1ained printing 169.00 
SPELLGUAAD·Will proofread Wordstar 
& VTS-80 Text files against an 
expandable 20.000 wonl dictionary 

tn!otory Inventory System 289.00 169.00 
Mic rocom Micmcourier 229.00 SUPER SORT ·Will son. merge. & 
Microcom Microtelegraph 229.00 perform record selection on vow 
Accounting Plus II Biz Pkg. 1250 00 CP/M Data Files 169.00 
Stoneware DB Master 189.00 FOATRA 80·By Microsoft 195.00 
S1oneware Uti l ity Pkg (For above) 89.00 COBOLBO Bv Microsoft 749.00 

ACS BASIC ACCOUNTING SYSTEM. Tolal 
accounting syslem includes GIL, AIR, AIP, 
PA YAOLL 699.00 New 

your price$2495°0 

Personal Computer System 
ATARI 800 $19900 
ATARI 400 $37500 

ATARI 800 Includes: Computer Console. BASIC Lang. Cartridge. BASIC 
Language Programming Manual. 800 Operator's Manual w/Nolebook. 
16K RAM Module, Power Supply, TV Switch Box. 
,,,1,~m11 C~l e• ci .. u S~OO S~ "i 
S100isc 0rove <199 00 ~"'""'U 5SOO BlHf""l"\1 1 
B10 p,,~ · ~ · ~ P CJI Z'?5 00 lh1.11•0 s111100C11u~ :1,.,1,.""' !liS< .1.'i!W'• 
B1~ '"rn:b SCCru 795.00 US lflS1T, J~OO t1~1i:i.1to•P'r"lr1•Cm1~11 
s~ ;,; ,.,1 !?95 us c;.;.'"'""'0!!~1 35 00 w::-e 10 s.:.o;1c ~"JT~"TI>f'Cl 
1~~ p;,•,\ 9~ 95 S-.::>eNis.Y'r S1,,~ 1 JS 00 !I.I.SIC G•<ne l'<::Q i<'f'S 
850 1 11!~ 1 !.tC• 189.95 l~ Qli(l tfis1oni • Wn!!' ~ JSQ() 111°01 lill•l'l 
Ptogrimll~;,Qft €!00 Base Socioow, 3~00 6~ i\:."' Mf"'Cr/ !.~:.>,,~ 
s.rl'l•rt ·H•t1tt1•i11 c~111tra ~ir1. Jsoo i61lRA1J""'''-.:"""~t 
Eouc:a? O'ISnttm MWtr C.!'1~ 2800 ll< Tt.ff'l : I & ~ JSOO l)j111ft11 
~1, s:.sic ~~ oo ~~m:~ noc &.r...1o D 1 • oC:t~ 
'-~~-~ · Dt:oo..; ~500 1,. t•I c1os1~s ·i '<J' si>• )500 o,si. ~ It \~ • .,..~, 
Sas•et:i.i ~•oo &sJ'lf ~s C(.fm'O."'t•I- 3soo -.:uw'l c .. 1"''" 
L·'t :2~ a..t.i; .. ~~. 1500 O.r.~C!Y!'O' r~• • 
S~oe- 5:tO•Qwl ''" ~ 2 00 ~"'Cl .~ ll' 'l·"l<j JS OO ~-eCO'•tfQ''f'P'' 
M~S;C CO'T-OOW' 5500 .i.~to ... tml1'(5 lSOO PIS!<• CO"ltO"'t• p,. 
s • 

""' l'>OO 
J~OO 

''" ''" 
!1 000 
n~oo 

,., 
""' ''" ''" 



V·1 000 

-.e· 1'>''. ,. TllE WT WORD IN 8" 
~~ FLOPPY·DISK ENCLOSURES 
THe. VISTA Y..1000 FLOPPY DISK DRIVE SUBSYSTEM 
• O...~._,re.Mfl0:..,amtrct94~n~ •M 
.. ~ .. ~a::ar.:omtli'Qll,.~hll'Clli"""' • ..,.~...,9\o:iri ....... °"41.Jl'll&-rctl9lW!W11~ll'Cl · SOJ(ll 
Cill:i0t' ... ..,.'°~ · ~·-Qbrll!1dllsallti:rtcaal • 
..... . IA ...,OSHAUOWI e .tmQJw~,....ft-~r:a.llN.llll 
.,..._,.,.lllt1~(19•W'Kil._ . Cll:lhcrt0~ • r.tnt 
~~-~~,.__,_,.ain1.~w 

l!O.t.O'O • cn. ........ ...,.._ ... lflll'hlWQ 

DISCOUNT PRICES 
CAlllll!T . ....................... .. ...... . . S 395 
tAIUln •at JllfQlellCllO~ft'O.*o .... auitt'~ s1495 
CAIMET .o CD CWM5CW~CPDdrOP9~&adll $1995 

d FOR TR S 80® MODEL I, 
~-:._ PMC BC» ZENITH H89, 
~ ~ S·100, etc. 
~ ,o~ ONLY 310°0 ea. 

.,._. MODEL V·801, 
80 TRACKS, SS 

ONLY 425°0 ea. 
. 29.95 4 DRIVE CABLE. . 39.95 

,. MOSTEK MK401 5 
4ff\ ' 4K Dynamic RAM 

, 1
1 
Refresh while supply lasts only .49< 

Pin equivalent to MK4027 except has 1 ms. 

5·100 WW 
$2.99 each 

FIRST QUALITY AT SURPLUS PRICE 

2708EPROM ... 
PRIME-450 Ns. 

1
\,1 

I "(lo 

8 tor $29.95 .I·· 

4K STATIC RAM SELL·OFF -TTTTTTTTT Zilog 6104·4 
San1e as TMS 4044 but designed specifically 
for Z-80 based systems . This is full -spec 
4K x 1 RAM, 450 Ns. 

While supply lasts $1 .49 each. 

SPECIAL PURCHASE 
$59.95 Limited Supply $59.95 
16K Allal r RAM Boards. Fully Populated as is. 

11800 MICROMODULE' " PRICE LIST 
MODEi.NO DESCRIPTION PRICE 
9600A Single Board Mtcrocompure1 S495.00 
9609 Ad~anced S1n91e Bel. Comp. (68091 595.00 
9601 16 Slol Mo1her Boaid 1 75.00 
9602 Card Cage 75.00 
9603 B Slol Mother Board 100.00 
9604 Power Supply 275.00 
9605 DC lnpul Power Supply 325 00 
9610 Utility Proto Board 39.00 
9611 Arith. Proc/Memo1y Module 495.00 
9612 Buffered Utility Proto Board 49.00 
9616 32K EPROM/RAM Module 250.00 
9617 EPROM P1ogramm1ng Head 250.00 
9620 16 Channel Parallel 1/0 Module 295 00 
9622 SenaL-Pa1allel 1/ 0 Module 325.00 
9627 16K Stallc RAM Module 470m~ 395.00 
9629 J2K Static RAM 450ns 695.00 
9629A 32K Stafic RAM 200ns 895.00 
9630 Card fatender 68.00 
9640 Multtple Programmable Timer 395.00 
9650 8 Channel Duple• Serial VO Mod. 395.00 
9655 1ntell<gen1 Tape Controller 550.00 
96103 32132110 Module 275.00 
96702 ConlactClosureModule 350.00 

UNPOPULATED BOARDS {Also A>1aJ/ableJ 

S24 .95 TRS·80/APPLE S24.95 
MEMORY EXPANSION KITS 

4 11 s·s, I SK (200/ 250 ns.) 

16K 8ocs lo• S2495 RAM 
Specify Compu1er 

Call Fat VOiume PrtCJng 

NEW! from Zilo~.--
z.a CPU comes wi th _. • . 
Tiny Basie & debug 1 , $69.95 
program on the l.C. ' 1 w/da la 

BIPOLAR CPU SALE 
Signetics 8 x 300 8 bit CPU 
While stock lasts 14.95 ea. 

UV 11 Eprom" Eraser 
Model UVs·11 E $69.95 
Hold .. • Eo•;.r .v.n ' •O)(> 

Sar" l\t• \\~ : ~) ~, .... , . 
[• ~ fl•"'• 1•1'11 ,. 
Model S·52T ... 5325.00 

Piotr- o;~.or,;,· lf"ltJ 1~111.-.1 <A1X11•I 

~SY;;S. INC.~ 

DIGITAL -MULTIMETER $31995 • 

,i- BECKMAN 
,, ... ~.,'t! DIGITAL MULTIMETERS 
~ "'"~ +~g~ ~~& g:~:~ ~~m~:::~ : : : : : :~ug 

TECH 330 Digital Multimc!ler, ••• , ,$189 
VC ·201 Vinyl Carry ing Cas.e . ..•. •. SlO 
OC·202 O!!lu• I Cerrylng CQse . . .... $24 
HV-211 High Voltage Probe . . ..•.. S35 

t1>' ' ~r.~l11 :l ~~C:::ni C13ffitl : : : : : : : : ;~~ 
OL·241 Oel•ue Test Lead Klt ...... $10 
TL-242 Souare Test Leads .. •...... SG 

INTERSYSTEMS 
The Pr elerred S-100 Box 

Tho new Serles II CPU Board features a 4 
MHz Z-BOA CPU and fu ll -fea ture fron t 
panel. 20·slot actively terminated mother · 
board, with 25 amp power supply (50160 Hz 
operation, incl. 68 cfm fan). 

OPS-1. List $1795 
. - ~ --· ... . 

ACP Pr ice 

$1499 

SYSTEM 2A 
,,, .. ,.~ ... ~-I' ..... ~"1. • - ' 

wit!> Z·BOA CPU 4 
MHz, 64K RAM, 110 Board, 20 s lot's, front 
panel, double density disk controller 
board. Full 1·year warranty. 

List $3795 ACP Price $2995 

NEC 
PC-8000 Serles 

.· 
' 

• Microcompute r System. 

NEW 
INTRO 

: ~!'S:, ~~!i~Mtl• lvnchon keys PRI CIN G 
= ~~~:~~=lc \eypad $1099.00 
• llO C./'lal&Clet KtHn 
Pea01A Mlcr°'ompu1t!f wJ32KRAM . St 295.00 
PC8012A l/O unit 111fl2K J\AM, 
E•~nUon 1tota • . . . • . • . • . . . .... 795.00 

PC80llA Du•l Min~DllkOf1••Uftll ... 1295.00 
PC-8032" Add·On Dl,..J MJ.nl-O!Sk 

Ori-ft Unit . • • . • • .. • • • . .. 1095.00 
PCt02)A lmp~I M • 1tl1 PJU\let, 

Tr.c1or1F•fc.l k>ll Feed . • • . . • . . . . . . 860.00 
PC809•A C.b!e lot PC«l'llA Pr In I tr . . 49.95 
JS.1201M(AI HIOh Rt:M>klllon 

G1ffn MonllOf . • • • . ...... 265.00 
..IC 12020H(,A) HJoh Resolwnon 

Color Mofltlor • IAGB tnoul • . .... .. 11 95.00 
Pc.8091A AGB Ctbtt 101 

JC·1202DH(NC:O.Or MonllOf ••. ........ 19.95 

~~:roc.~~,~~~!~nce ·Ma~u.·1 · :: : : 
PC«)1V.1f0Unll Ufff's Manual ••• 
PC«>:llA Outl OIP Uaer's Manual 

1099.00 

69000 
1099.00 

949.00 

769.00 
44.95 

239.00 

1049.00 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 
1. Proven Quality Factory l esled products only. SAL 
2. Guaranteed Satisfaction 416 E 
Call For Special School Discounts S19.9~ 

MICROPROCESSORS 
Z8001 16Ci1108MD 
ZB002 16b111c 64K 
ZBO .. 
Z80A . 
F·8!3850) 
2650 .. . .. 
C01802. 
8080A .. , , .. 
808QA.4MHz 
$ALE 8065 . • 
6006·1 
2901 
2901A .. 
29034·bll 5upershce 
TMS9900JL 
CP1600 
6502 
6502A 
IM6100 
6800 .. .••. ••... 
68000 20 MHz 
6802P 
8035 . 
8039 . 
IN58073N . 
8755 •. 
8748 
6809 
8086 

$16900 
14900 

. . . . 9.95 
. 1195 
1695 

. ... 16.95 
.. 9.75 

. .... 4.75 
1995 

. .... 1495 
14.95 
. 990 
1495 
2995 
4995 
3995 

...• 9.95 
16.95 
2995 

.. 11.75 
1995 
1795 
~~ 
19.95 

. 24.95 
4995 
6995 
37.95 
6995 

ADVANCED SUPPORT 
AM9511 Ar1Th. Procenor 17500 
9512 An!h Prccessci 175.00 
9513 Univ T1m1rog 7995 
AM95•70MAContrOller 1895 
AM95•9Un 11·ersa11n1e1ruOI 1895 

Z·80 SUPPORT CHIPS 
Z8Q·Pl0 25MHt .. 875 
Z80A·P10 ..\ 0 MHz 12.95 
Z80·CTC 2 5 MH: 8 75 
Z60A·CTC 40 MHZ 1 2 95 
Z60·0MA 2 5 MHZ 29 95 
Z60A·0MA 4.0 MHz . 36.95 
ZBO·SIO/O 2 5 MHz .. 35 95 
Z80A·510/0 4 0 MHZ 39.40 
Z60·510 11 2 5 MHz 35 95 
Z80A·~i1011 4.0 MH: 39 40 
ZBO·SI012 25MHt 3595 
Z80·51012 4.0 MHz .. 39 40 

8080/8085 SUPPORT 
8155181581/0 ....... . 
8755 110 ...,l th Ecrom 
8202 Oyri Ram Cent •. 
8205'145 138 Decoder 
82128bill /C. 
82f4 Priori ty Int 
82 16Bus 011ver . 
6224 Ooeio.Gen •. 
8224·4 !4MHzl , 
8226Bus0•1v1r 
6T26Bus011ve1 
8228Sy,. Con11ol 
8238 5y,,Con1 
6243 llOE~o . .... . 
6:i50Asyn Comm 
82 51 Pro;i 110 
6253 1111 T1me1 
8255PrOQ 1/0 
6257 Proa OMA 

:~n ~~i~g~1.1on8r . 
8279 Pro;i KeyC>oard 

.... 24.95 
. 84.95 

.... 3495 
. 395 
2.75 

.. 525 
..... 275 

• .•• 295 . 
.. 975 

.. 295 
295 

.4.50 
. 5.50 

•.... 9.50 
15.95 
695 

12.95 
650 

16.95 
••. 15.95 

. ~5 .95 
15.95 

eeoo SUPPORT CHIPS 
6610 126 •8 Ram . 
6820 . 
6821 . 
6828Pr1or11y 1111 ..••• 
6634 ·1 512 •8 Eorom . 
68451H046505 CRT Cont 
684 7Coro1 CRT . 
6850ACIA 
6652 5er1il!Adaole• 
6660Modem •... 
6662 Modulato1. 

..... 475 
. 6.50 
650 

10.75 
1695 

. 29.95 

. 29.95 
595 

. 5.95 
1095 
11 .95 
25.95 
695 

6871A 1.0MHz 05C 
6875 . . .•. 
6680Bus0nver . 
MC66488 
66047 . . 

. .....• 2. t9 
. 1995 
24.95 

11502 SUPPORT CHIPS 
6520PIA ... 750 
6522Mun. . . .. 1195 
6530-002.003.004.005.. 21 .95 
6532 .• . ....... 1995 
6551 19.95 

BIPOLAR PROMS 
Wedo 

Custom P ro~;~~~~~p25 
... .. 12.95 

TS . 4.25 
c 4.25 

62512915623n4528T (256•4)TS . 4.25 
625130/5604'7455T0(512x4JOC 6 .50 
8251311745571 (512~4\T5 .•.. 6.95 

:~~~~~:i:ii~~o;44S~~:eiiS :~ :~ 
825147n4$472(512x~\TS •. 12.95 
745471/6309 \256x8JTS . . •• 7.95 

MOS PROMS 
2784(8Kx8)TS •. . . ••.• •.... 69.95 
27J2 (• Kx8JTS ..... , . ...... 18.95 
271612518;5\I (2K~8lTS .. , .. . B.95 
TMS2718,:5V .12V . . .. 17.95 
2758.5V. IQSON SI ... 7.50 
2706 l~SONSI . . , ......•... 5.75 
2708 (650N:il .• • •• .5.25 
17~A ................. 5.7S 
MM5203A0 • . • . 14.50 
MM52040 . .9.95 

CHARACTER GEN. 
2513-001 l5V)Upper . . . .950 
2513-005(5VI Lower..... 10.95 
2513·AOM3 15Vl Lower, ..... 14.95 
MCM667 10 ASCII Shifted 12 .95 
MCM66740 Math $ymtlol 13.45 
MCM66750 Alpha Control 13.45 

UARTS/8AUD RATE 
tAl602Bl!l\I 12\1'1 :l!b 
AV~10tJ l!\I IO"Jt '15 
AV~ 1010,!16121!• 1.I 6~ 
AV~101~186J t5 ' &I! 
IM6401 1.tS 
IM540J llS 
1J!IO\JSIU 995 
1&7 18A .. 11Qt 1"9! 
ULlllfU41'28 .... ....... .. 9 .95 
MCIU1' 11 .95 
" 102 "'JS 
WDl941 ts~ 
C0M5()16 I 1&.H 
INS8Z50 ................ .. . t.5.U 

KEYBOARD ENCODERS 
AY~2118 13 76 
AV5"3600 13 76 

S'fA TIC RAMS 

S"'~~ 
t.;j>4 25-99 '" l1L0l4S0•1) '" "' " ;j' 1LOllS0115 '2'0'2 '" "' "' z111 ,69 "' JS!- ,,, 

2 .. 2.1 .:>9!1 "' "' :?101-1 ,,. '" 
,,, 

2114N[450NS.) 3.75 3.50 3.25 
21 14L ·250n~ 140451 '" "' '50 
21 14L·4SOn ... !4045) 475 4.25 ~~ .l0(4250 .. s "' "" 4044 4501'1~. 595 "' " ' EMM4200A "' "' "' EMM4402 '" "' "' AM091,\Q/41 1095 1025 "' AM091JQ131 1295 1195 1025 
1101 ~:; "' "' P1115/93415145nil "' '" 6518 uc. . 1 CMOS "' 7% '" l1 47Lo...Po ... l"•41<5i;me995 895 695 
93415 '" '" '"' 

DYNAMIC RAMS 
4IE l411e° 16Kl16f'm) 2 49 
Selol6416"s 20'l Ns 24.95 
41158K{HiPm) 249 
40504K . 111 a P.n1 49!1 
4060 4K .< \ 122 p,,.I 4 95 
40964K' 1 n6Pon) J95 
21044K• 1 11flP• t>! .1 ;5 
402 74K K 1 (16 Pin)IUP0414 ... 4.95 

;~~~ :~; 64K ~~~L .i:; 
5210 495 RA MS st.o!i 795 

5280 •95 $19.95 = ~;~ 
SOCKETS 

'"-Jl!•$alc!•.,.... .,., , 
" " " " " " JS 62 

~~ " " .. 
" " 1 ~~ " ,. " ,. " 65 "o 

" " ... "' " 58 "' ... .. .. ... "' 
ZERO INSERTION FORCE 

tf!PA l" "° 14~ \1M< 4.3A"l l 10"" 

LEO READOUTS 
"~u Um c.r O.IC'ftlt • 
OLT(I: )Oil~ Cc:m">C1tr1111Jr 
D1.101 100 ~ c~ M:u 
fNOl~I J~1 f;e;I C!JTI"!', C1tr1111Jr 
FND501 500!it0 [()"'>"!> Cl~ ! -+ 11 
fND50l iS001 5001'.e<l CtM'llCllMlt 
fHDSOTl5101500Re<l C'""'""N~ 
... MOB !>OD llod (,,,... Ai'«JrU·U 
'"05l0 !dlOGttoM c-cu·w• 
J":>5SO ~OO•a"J!C(fm'>Ca~ 
fNll80J •U Ol li0DlllC (IJ"'f>CI~ 
fNO!OrHUOl lOllRft: CCWlr.'AA::llf 
•IPS082-7).l(l600111C l•11'f•<ll't"'W 
l~S?-IJOOf!OORrl! 4, 7S<j!0,911At1!l 
H~Oa2.nJI JOOllec [(>Wl>l\rW: 
11l305 • F...i -"•HS • I 
uuoe· 2101'"6~t~ 
l1l)(l9 2101\fe N"""'1"<JIO~·, 
l lL) ll l101'"6 4tll+t o( «Ol'lf1 

~~~~:A ~~~ :: ~~ rl~"C 
IAIUl)61 300~ C<:n•nAnorltRqnlOP 
U.NJ('lj2 300Rtll CcrnrnM"lllrl ( ~QP 

UN3063 JOORt.<I 0...ert~(A\.fliOP 
t,\NlOrS~ 30~ l'.toJ. Cou1r,, C ~ ~Ro;"ICP 

~~~~ :t: ~::=~~r 
U!f}(O] ](),}(;,tt'ft Q°'rr'°"'C.l.Lr"OP 
u11Je5, JOOC.= Co<1"'1 Clll'll:OeM1'1!0 P 
U NJOB! JOO V~ll .. (()'Ml AM1c R9 11 I P 
XAlll082 JQOVrfOio(IJl'rtl.l"OJr, L(llOP 
.W008l lOOY!'"Olo 0-o't<llcwCJLef'IOP 
UNJ:le• JOO f!'!ao [....., Cllf'Olr !lof'tO~ 

.... 
~ 

" :: 
" " :n 
"' "' l~H 
1~9~ 

" '" 109~ 

"' 109~ 

'" "' "' '" "' "' '" "' "' '" '" "" "" "" 
IC SPECIAL PURCHASE 

FLOPPY DISK 110 
1771 ·01 B' & M1ri1Uoppy 2495 
1781 Dual Floppy 2995 
179 !·01 Dual FIQpoy 36.95 
1791·02 Oual Floppy ••.•• 44.95 
1793 00. OS Floppy .•. . .. . 44.95 
1797 DO. DSl=loopy ... 54.95 
169 1 DataSeparat<Jr ..••.. 18.95 
2143ClockGen.. • . . 16.95 

FLOPPY CHIP SET 
Double Density 
Double Sided Includes: 1797 

S79.95/sel 1691 
21.SJ 

AID CONVERTERS 
8700 8 bil 81riary 13.50 . 
8701 10 bit S.nary 2200 
87036b1tTS 1350 
9400 Vo11 lo Frea. Con~ 7 25 
0150 3'> o.9.1 eco 1395 
1·108L66 b•1 3>15 
1408L66 bit 595 
OACOI 0 10 A • 5.95 
DAC08 . 995 
p.s.c 100 9'J!o 

TV CHIPS/SOUND 
AY35500·16 ~f5\'V -·49!1 
A Y385 1 5 Color Converle• 2 95 
A Y38603· 1 Road1ace Game 8 95 
AY38606·1 w ,i;ieou1 Ganie 9 50 
AY38607· 1 Snoo11<ig G.:i 11e1"Y. B 95 
AY38910 5~t>d Gene<al or 12 95 
5N764 77 Tl5ound Gene< a tor 3.95 
f.•M 532012t TIJSynchGeri 995 
MM5369P•esca~r 3 95 
LM 1889 RF Mpdulalor 395 
MM57100NSCColoo rv 695 
MM57104 Cmck Get> 3 75 
M&i:t Moa1.1 1a:o1 29 95 

WAVEFORM GEN. 
8038 Funchon Gen. 4.50 
t.IC4024VC0 2 95 
LM566VCO 195 
KR2206 F1.1rict•onGene•ato1 525 

SHIFT REGISTERS 
2504V . 1.49 MMSOOH 50 
2507V 1 49 MM5056N 2.95 
2517V 1.49 MM5060N 2 95 
2524V . 1.119 2510A 1 95 
<?525 .... 149 2847 4.95 
2527 .. 1.49 3341 495 
2528 1.49 3351 1795 
2529 1.49 3357 695 
2533 . 1.49 9403 2495 
3347 595 9408 995 

CTS DIPS WITCHES 
CTS206·2 1 75 CT5206·7 1 75 
CTS206·4 1 75 CT5206·6 1.95 
CT5206·5 1.75 CTS206·9 1 95 
CT5206·6 I 75 CT5206 ·10 195 

CONNECTORS (GOLDI 
0825P !AS2J2 ~ 3 25 
D8255 Fema1e 3 75 
Hood .. 1 25 
Se! w1Hood. Sa!e s 7 50 
22/ 4-l WfW , SIT. KIM 2.95 
43/ 86 WfW. SfT, MOT . • . 6 SO 
50f1GO 5 ·100 Connecto1 w/w 4 95 
50/100 S·100 Connector !Al'! 3.95 

NAKED PC 

Circle 10 on inquiry card. 



CAlifoRNiA DiGiTAl 
Post Office Box 3097 B • Torrance, California 90503 

FREE 1'1-AS l'IC LIBHMlY CASE l ~CLU DE I llTl" JI TH E 
PwH C lb\SE OF EVERY BOX OF DISKE TTES 

T en boxc:o; $22. 75 Q e hundr<.:d boxes $:n.;,o 

.\UNU>L")h.i. n 1 .~ nox to t.o1t.:i• Hox LC I.loxes 

$ 27. 00 ') '.2'1 . 00 Sco1c l1 i.: .:(O)(I OHlfi ) S3 i. OO 32!.J.OO 
29 .00 Z7.00 D:<s :ul 45.00 i :l.00 

EW HT L"\C l l ScOlch boll. 10 bx. Oys.""111 box 10 bx. :\UtX l>ox 10 0 .'1: • 
Sin(le slde/1 in~ h.- den . ':'i0- 0 ~35 . 333. J 7.1Qfl SU . 3 .+;, 3060 s. ,;, s .J. 
:tfli i;: le 111 d,./ckt.ibh: c!en. 1 4 1- 0 ~ 5 . •lJ. 37-IO/ld ; 5, OJ. JOVO 37. 35 . 
sin , lc sldt>/ 3:.? s ecto r i ; 0 - 32 JS , 33. na . n;r. . 
Dou io l e s ld e / do ble D. i -iJ- 0 65. 59. na. 311 5 ·19 . ·U 

SCOTCH bund ~ .• :ad clunlnlil kh.. U·Ull .\t:\1.~ -Cl\0 )(8 1 p!ra u spL•cl!y 5 1 f~ 8' 
P ri ces l v 111labh: on r equ e st fo r : t;ipc . ca.r: rid(lcs, c!lskp:1.1;:ks. volunin dllkC\lc&. 

MEMORY ~ - - t 
~ ' ~ r:- . 

64KDYNAMIC 
$11.95 

16KSTATIC 
$13.95 ~~~\~. ,,r '.\ A{, . ) 

1--41_6_4_1_0_0._•9_.7_s-+ __ 2_1s_1_2_oo_n_s._~ Y- .- ),, 
16K DYNAMIC 2716 EPRDM ~ 

$2.10 $4.95 .:9 ____ . r)' 
100. •1 .as 100.•4.so 1K-'4.00 _. --0 

:2132 £PROMI 
lSAt.E $8.95 

STATIC 
ca . J2+ 100+ n :• 

:HL02 -1:10ns. l. l 9 1. 0 5 . nu 
2 1 L02 ~ 50n s I. 49 l. 4;; l. 39 
2 11-1 L·I -l:)Ons :.L 95 2. ll5 2. 7;) 2. 50 
2 1 l ·IL3 JOOns 4. 25 3. 75 :J. 00 2. 75 
40-1-1 - 4 -150ns -I . 0 :1 -1. so -1. 25 4. 00 
-10-1-1-~ 1:10ns 5. 50 -t. !J5 -1. ~ o -l. 35 
5 257 - 3 300ns 4.n ·L 25 -1. 05 :! . 75 

EPROM 
2706 450ns ..J. 95 -L 50 3. 75 :L 2:1 
27 1.i ;)\', 4- 9.'l 4. ;,a 4. 00 
:n1 .; t ri-volt 9 . ~ 5 !.J. OU 8. 25 7. 50 
27 32 l.Jil c l !L OO s. 50 8 . DO 
25:J2 Tl 21. 50 19 . 00 
27..>-I 

direct connect Your Choice 

MODEM $169 
l•1r..~"1 •••••1t•I , .. 1. h1 1•1·" h.,. vtl11f•r ,.,. ... ai..,1u11~ ~ ,1.,,.11 , 11, , ,,.,,. •·•• 

1·1 "•'U • 1 1 , , 1·1 t' 1 •I • •• ,.. I roll • 

11,.·i>:l\•L"• II••:. '~:1!• l 11 lll '1ss·.i>..:h"-d<•ct:•hl •·l.o l • .. 11n:f "-• f 1ndnrtr· 
m .. " • .. lulL H··ll Ju, . .,.·]•''••!<-. 1111·,··ll\ ,-,,:u1,·c1,, '"'h" """ r .... 1111. .. 
hi• ;•I,.,,,. , ... 1 .• l!llJ f' • '.\• r•·ol lr11• ll1<-lo·]q>l•.>11• h•rc , ''' llt• J '" lo-1·:.\o· h u1l<·ll ul 
l'n '\ i •'·'· '" \ .t · l""'' r ,.,.,.,l•l l • l • \l l l l •-lll : I I ' : 111·t1n•I:,, 

\. <\ •ll"n I I t I •"lll«··I • '" •• ,,,..1 , ,t \ho '"'" l !• ll .,.,,,ul ... Ii •ll •l .o•t>I, i<h t ( ("'' 
•d wl .. .. , .. 111> h· lo ·pl .. •1h • !k,1uh···~ ·· '.1;11 ,.. , ol \ .t . . 1,,,,.., .. . \ U ll>- I U ' \ r .. 1.1 .. 

26Megabyte 
Hard Disk Drive 

from 

GEORGE MORROW'S 
Thinker Toys 

53495 
l- lo·· r· 11 •• n· u·.•· 1•,-,,,1,w1s. 

\1!0:!11o1111lho1·1ttli,.1. 
111,.cmoll· 1111·1\.... • >II 
l> 1'<C'<l.i :•U ~ ,,,.,. • ._,~ 1 •• ~; 

I >1 •C , 1 1..-]·~, lit <-<•ll l 'l•ll •- • 
l >i~k . 1 .~·I.·-~ I C·.•11• 1•.,11 .. , 
\l •r; 11 ,,.,,.Ji..~. l:un.r••ll• r 
S,·,11..J"'"·''·1Ji,.kr1 . .t· 

I 11"'"' .. '! • I •~n ·.-..- ,..... •( .... 
111 scu~ :·! ! 011·n•·s • II I• 

POWER$99 
STATION 

Two Stage Noise Fiiter 

Surge Suppressor 
Line VoltageMeter 

l'h .: l-' u\\0 C'1 U1 n1 ,;, · ·· 1111 .rn .lks 111 1< r f.- n llt• c;rn ~ · .1 
tw 1\ 111,.; tl1 11. r .1l m C tr· ' •t m ·<, .1 11 <11 ol f 11 ,· 11;,t"h 11u•s . 

l'llLS IWU chH.: l IS;, U'U ~I for :u wtlllt' uh u h .. ~ 'l<P< " 

r 1,· 1H:<··.J a puw,· r fau h \\ fHh •1•n« 1tml.! .> cun 1~ 1 H r. 
lluuh l<• f 1l :e rlr1 £ .:u·cu1t1'\' d 1!1 1H,Jln, l1t>; l 1 )U(;h 
:i1HI 1;, ... rr.-'l11<:n c·v !me nm s ., , Supprcs~wn ch~

~ · , ,. ,., <: Ill>'"""'!!~· Sl'lk •; S ,1txw<.· l :I U \' : \ (.;, \ '"II 
•• d<l" l ll\ll l \ Ori; H.\15 '"''' vo11 .11 ;..,. SN llOW« r 
1 1 Ct!lll•rlfl 1hn:•' l i1~ 1: rni. Cuns 1ru 1:1,·o 111 w.l 1 ~· r 
r.,.1,l.illl ~.~,\ - -I 1n<!Uil r 1a l , ,.c tosur ... . 

C.-\L -1'116 L~ lhs 

.. ... 
II~ 
II~ 

;2·~11:~~-~~:~;l~E'~~Z.~i~~~~.~~~~~ll~~~, ~~~ .. ~~~~~~1;:0::;~.p~~: :..\1~~~~:: ~~ 
13SH Tin;e r o:t1:1:t chilltnel S6 :i .OO ,\ppllanc ... ;\!odule 500 \\ . ::U.95 
~l ast e r c:: ontrol console ~ 4 . !.) 5 l. .lmp ;\ lo tlu l e 300 \\':i tts 13.9:i 
Uit 1·a-'lonlc:: Cu11 trollc r H1.U ~ NE W full ct>n \rol wnll a ·.\'l tch 14. 50 

S-100 Mother Board $35 

Quiel 
Busi 
IMSAI 
18 Slot 

CAL-M18 

t;OU ; E IJC I·. CU:\:.;1-.C t U l\S 

s- 100 , I ~' 1-"•t1l11r1ii •·.>ch JOO 
lm s :ii suhh·r . :l:;o " 

~·· 
S ~ .iiO 

h nsa i ...-1 ... • wrap !l'I) ! ,!) :; :!.:,u 
Sulhn:i 111 - lh· I. . : ~.; o· 1 . • 11 -1 .ou 
S ull in -'l lh - lt t'I . ',\ /\\ .... ~ .'11.1 

~ ll ins/,\11 ... 11·. LiO '· '' ;, .;o 

.l 'tfi. l :,·nu cr sl-•<n"lr·I• 
'.!1/ +l Kim l .,·clc•\ .. ,, t. L.'> 
:J(i/7 '.' l llJ! ll •L l ·1·uup SI r ;, . ,;o 
JG/11 l li 1w~ 1 1;,,_.up \\'/ \\' uJ.11 
-ii/MG \h• .. r u l ,l 61lUOS/r •i.h•I r,. 1-. 
IJ/86 ). l uu •• ;,¥ 00 \\{\\ 7.00 It. In 

!:. 11 .l,I( \I I.I i L'tHl:UI l :-t 'lt 1.1 1:-
4_.,.., l',· . ,1, tc \\in \\1·.p 
, .. ,. •l o !Ollt " I 111111 

~ . I 11 ~ .O'. t -- 11, ~. 11 
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IOU· 
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! . l !J 
L 1:1 

!•" 
I i l~ Jl' to., J• ~ 1 .; ;o ::-1 .. rn ~ ]. J i) 

II ~:,,5 t'~·u.nlc ! .:n '.! ,UO 1.9\l 
UI·: IM"d I . ,o L J.i 1 .:.'U 

" IL ... "'' :l . I• :> .1 .; :! . OU 
IJ.\ l '•!> Co:m .. Lc t.'.'1 J,10 
IJ,\ h ..... J ,. 1.uo l . J.'> 
lilt.! .! ,,,.u, '.'.;I.I :! . !; 1 .1;, 
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111: 1 .. , .... 1 :!•I• :!. 00 1.1 
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l•I• •II~ J, . Ill ff _,;o 8 . 0tt 
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7Nl'N 

GREEN 
PHOSPHOR MONITOR 

TIJc ncwZenil lL 7 V~ l-1 2l fo;o - s1 9 
tu r es a P 31 ur c c n phosphor tube 1 
a long with l;'> Mll :t.. bandwidth. 
Switch sdectable fo r 40 / 80 char-
act e r screen . VuU:~ compat a ble 
with 80 column Apple cards. 

VD i\l- 71 3 t 20 lbs. -· 

SHUGART 801R 
5395 

Shucart 851R Double Sided ... '525 
QumeDT8 Double Sided ... '495 

NEW 
from 

Shuyart 
Technoloyy 

s 
Megabyte 
Hard Disk Drive 

l' ;1cka ge LI in the s am e ph\'Sic:al s i z e as the ind ust r y stan 
da r d 5 1/4 " mlnifloppy disk drive. The micro-Winche s
ter sto r e s thir ty times as much data (6.38 111 e~abytes 
unform atted >. a c cesses data twice as fas t (170 milli 
s c· co nds ) and transfer s data twenty limes faste r (5.0 
megabits per seco nd. l · 

nu . .: ST506 is fa ctnr.v s c: :tl e tl to prou.:c t the mr.:di a fro m 
envit·onment;tl contamina tes. B.equ ir r.:s on ly lJC voltage. 

Dual California Dig ital !1 l /4" enclosure. 
ST5 06 dri ve and power supply. 

Sl111gar t Ass o ciate s !;J\ mo 1·c nlCJ\•able 
rn r.:dia di s k _d r ive for a hov C' packa ge. aLld; 

Regulated 
Power Supply 
Svou 5AMP 

nsoo 
$300 



CAlifoRNiA DiGiTAl 
Post Office Box 3097 B • Torrance, California 90503 

i:'.pson f.l'{SOfT friction/tr .HllS.00 
Ep5011 :1.2.'\JOO 13:? column S:?S.00 
(.;rar.r:ui: 80 op:ien i0.00 
,lppl" I/Ok catile (8131) 129.00 
Seri.Uln1crface(Bl 0 U) 79.00 
Serlal lnH!r .. 2.K buL(Bl?.l) 145.00 
Cable for TR S- BO 35.00 
ll-. ~.L: ·lBB i..!1•.(.'rfacc (8161) 6j .oo 
R~ ·placcmcnt hoad 15,00 
Hcj.Jlac1:nwnt R ibbon lol.00 
Pap"r 3500 sh1:cts !'.I 11~· 3~ . 0U 

Those or us whu remember back to 

~:~ \:1~~,;~1;i~~~ur;~~~ ~~l 1 \~o.'.~f·~:\;· 
"\ lt<1i r C:omputcr will rec:.i lJ th;it the 

~~~\~~~1;~;:•; h~~~-doz111\:::::~:~~~r~~f~,v 
Se:. ls El,,r"11·onics out of i-;11oxvilh: 
li:•rw 1iu1•·ri,. 
Ed P.ol1crts amt William Gates arc 
c:rctlit.,d fo1· the de:>i>.'ll of the Altair 
c:ompuwr. but Ifrucc Seas h.1d the 
onl.\' working memory bo;i rd. 

~f:~~~-~i~11~1 ~~79~c;;~·,:~!~1c~~~n~~= 
had >:!old over fi .000 of their l!K 
memorybo;i r d . 
Since tJ1c li•1 uufa tion of &•als Elcc-

~f,~'~'.~~~n~~~~'.~ll11:::;~~,~~~~1~11~:~~nf~;~~11e 
in th<! hills uf T1·nnesscc. :1f\e r cx 
tensi\·e nciio1:ations Califo r ni;i Di~

luJha s convinc~d ~.Ir. Seo.ls to come 
ou t of hidin i: (ll\d dcsi1.;n th.,nc:'(t i:::cn 
crn!lco of s\. 1tic: 111cmur.Y ho:-ords 
The protlm:l th:.1 he has en;:ineeret! 
is dcstin•1tl to 1.l1;comc 1he nex1 mifo
stone in :)-100 memory protlucts, 

1n di..,ncX\!!L•\'<'ralmonths we l:"Xpcct 
to release a full line of computer 
products tln&i!it1ed by B1'l.l cc S<:>als. 

001-matr ix, bi - tli1·cc tlonal. loi;:ic
seeking . fric 1l on or 1ractor fel'd. 
Impact prmlcr. C omplete )ii: r aphLcs: . 
upper and lower c:i.se ASCII. Gr<.' ck. 
:::athcn:atics ;tlonl! with the abiliw 
toprnt dot graplnc screen imag.is 
tl1rcctly onto paper. 
Prc>portion:i.l sp:i.cing :vi.dl~'2co 1umn 
coinpre;l!ed prlnu m :ik e this. lo w 
l'OSt 11 1achinc the Ucs 1 v;ituc ir1 to
d;iys pr ·m~r ma1·ket. 

56150 

' ( I 
I 

' i 

AMPEX 

s995 

PRINTERS VIDEO TERMINALS 
c\DIJS \'iC\\T'J · nt 

t\DDS Hci.tt'nl ~.-~ numeric c lusl c r 
ADDS Hegcnt :10 25th status line 
/\DDS Hcgcn l -IO li11dll.:tl graphics 
ADDS Ht!gcnt 30 Bh wk nw d e 
Au•pox I lialnug:e HO l.wo pa ge.dt!talch 
IJ igital 1·:q11 lp11.cn L VT-100 

\.'iJT-flVP 

t:;p~un :'LLX~O P!1 J·;l\L,80 .$·17ii ~"<ill :C/Scl lum l 1'1t N:15IOps 

1:-:p1011 i\LXi! OI· l" PH.EilL'<llOF !':i U:i NEC /S m lriK PHN !"1:J l 6ps 

t:p1a 1 MX lOO f11\~M.x101.i a2;, l"l;;C /Sl<irwrit. l'H V300 

An:1d~x !1~00 l'lt ·\!Jl tO l 2U.'"1 ()k [dat a 80 l'!t tJUO 

An:iduic U."iO\ Pll :\D:i OI 12\J;", (Jki<lata 82 PH081 

Amu::om ! '10 PHAl :"iO 107!':i OldUata i3 PROB3 

IDS p.,Jl 'Ll" r T J:: r . 1'1t .:;.160G 1095 T C'l l:l_,,pe 43K PTl' ·l 320K 

lUS Thlil!' r 56(1 PHG5UOG 1 350 l\~.'t:a5 In s . 8 !O Pl\ rUIOfJ 

Ul.:iltl o G:lO l'IUHi:IO 21!">0 Tex. Ins 810C i'RT810C 

Uiahlo 1 u~.o PH lll G:·,o 28:10 C l•n l rnn[1.::i: 7:!0 l'HC7:10P 

Ul11bJo 1610 PRUHi40 z.rnG Ccnlronics 737 l ' lt C737P 

JJ:mu1outh 180 PRUHlO 13!':iU Ccntrenics i:i!J l'IH:73!JP 

Pri ntronix 300 PRPJOO -l."100 Ct.·ntrnx 70.1- :J l'Hl.:70-l-U 

l'ri111ro11 ir. 600 PRPGOO 6l:i0 C.:m rnx. 70·! - l l PH C704 -l l 

SYSTEMS 

ll••w/ J' :1ck 11.1 SYS ll l 'W1 ·1r ·o I 
lkw/1 1.1C'k l.!3 :) \• "l.t1i• 11 t j'!l,~!i 
Altos 1\C:Jl!OOO SYS:\CSHOlJO .J7 t1.'i 
(Jshunii: 1 SYSUlll 17!!5 
Commuclore SYSC80J:.! l ·IU5 
C.:umrinicto r C' .SY~L:l.IO!Jfi 17~15 

Sup.:1· l; 1 ·ai n~·l{ ~ SY SS J lli ·! l~ 
.Supl~l·ln·a i n !i· IJ 1 SY . ..;S l \(i-llJ 
Northsta r <l-1 ll .SY~Nli-llJ 
No1·ihstar 6·10 l'L \ )(t-.fl4 1) 
.'.\EC/ PCaooo S\"Sl'CBOOO 
:\pple ll Plus SYS:\P 

W!J :; 
27!1 5 
lJLl :i 

·IE! 
(jHJ 

i8!':i 
10!!5 
1·150 
17!J5 

:'i'.W 
6!J!") 
7U5 

VDT-ll :F1 
VJJT-lCiO 
VUT-H4U 
VD'l'-HUO 
VIJT-IJHO !J !:l E'"i 
VIJT -\11 01) LiU5 

l l!J5 
14L\5 

IJi_gital J-:quip 111 e11t \ ' T-l:i2 U'l ' -\' l:i:: UW:l 
\ l 1JT-PUUU call 
VDT- 111 110 750 
VJJT-111420 
VIJT-lll:iOO 
V DT- 111 510 
VU'l' ·lll ~~m 
\'U'l'·l l l'~H 
VIJT-!IPllJ' 
VUT-.'HOl 11U5 
VIJT-31011 l :rnfi 
VDT - 1..JJ\ B50 
\'IJT-L5 
n n - L:H 
VIJT -1 ..1~ 

IJit·ccl \ll' · dUOA ennllaltH' 
l!a..:;clti11 c 1410 
ll a?.e lt .ine 1420 
I l 1ze ll i11e LiOO 
ll a ..:;cltinc 1 :1 10 
Jiazcl t inc 1520 
ll c wlt:l1 l'ackn rd 10~1 i\ 
ll ew h.•tL Packard ;tO:,! U 1 

705 

IBJ\il :H Ol - 10 c lrn1·3dl'r 111m.lc .t: n.!1'11 

LH I\'! :HUl - 20 block n 1ode 
Lear SL'Lglcr :i A uppL'r t:asc only 
Lear Sl'ig lcr AIJ;\[;, 
Lear Svlgler AD!\l:ll 
Lear Sl'i,l!l (• r J'lJi\l ·li 
v:su;il :~no 
l' ;.• l evidc.«1 :HOC (new) 

Televitl1.:o U l~C 
Tel.c viden !J:WC 

,. DT - V~~u o 

VIJT-T\JIU 

!J-15 
l:i85 
lU!J:i 
U05 
SU5 

'f' t!'k\11tl ·o !J:ioc detalch;1bh! 1~ 1.·Y h d . 

V l 1T-T~t l2 

v 1 rr- .,·~1~!) 

\ l ff -TH:1r1 
v 1rr - 1 - 1u. 7.C:."niL)1 Z-l Ll . 

VIDEO MONITORS 
Bi\JC 1-\GUC 11.H\ llr 'I" 

l' ~ :J l J! l' t1 pho:;phui· -'$'..!:,o 
Lcedcx/ A1 m lek 12" 100 1 ·~!:l 
Le •<l•.!X I 0 0 ;,: t· ' l ' U l GU 
I .1a:dex 11') :>- HO 1D7 
lllta<"lli t;olor I :f ' :.rnSl 
f•t•1ith rolor t :i'' :i?il 
NEC..: .: r ··<'It ph••s 11hnr 218 
Panasonic c11lnr I O" 
S<.Ul}'O ~·· B\\' 149 
Sanyo l 2" t:1·c1;1'1 plm~. 
Sanyo 15'' HW 
San •o I :f· cnlur 

ACCESSORIES FOR THE 

APPLE 
COMPUTER 

C,\U f'ORXl:\ COMPUTER SYSTE:"llS ~IOU:\T Al;\: co:-.rPUTER· PRODt.iCTS 
,\rlthmetlc Proce111wr 7611 B / C .}Jl9 In•.ro X-lO system for BSR S2J9 
As.vnchronws serial lmerface 7710 129 Intro X-llJ cart! only 155 
Centronlcs Interface card 7i28 95 16 channel Anl•A 8 bit 319 
l2K PHOil! i\lodule 71J.1 69 Apple Clock bauery !;J ;ick-up 2H 

~~Jr~~eci'"{~~~~~~eu7:;z~~ck·u? 742.1 ~~ ~~6:(~~~~e~,·~t~'.!~?~cr ~~~ 
Progr:i.mablc TLmcr 77-lOA 99 RO:\! Writer/Programme r 11~ 
:\nalog/Dlgital converter 7470:\ 99 APPLE BR:\:'D PRODCCTS 
:\llCHOSOFT PRODUCTS Apple Languae:e car d 
Apple 10 Z - BO CPU card 379 FloPP." di9k 11·i1h controller 
u. c . 11 i\Y ES PHODUCTS Flopp}' disk without controll er 

2~~~;~U~t~~11 i~C:PP\~o•ucrs ~ 19 ~~.~1t~.ii~~~~~~L~~;~;~~~ 
Doubl e Vislon / 60 Co!umn V itl (!O 2ao Dual serial panllcl intcrCpce AIO 

·~· t t.:f\ ,\C1''1"'1i:: ~1' 11\!..C fl.'}t.!:.S SORRE~;TO VALLF.\' ~u.socl: J tlii 
16 Channel . .\/D car d ,\\e / 2 275 B'' Oopp~· controller (Pas,:: ·J !l 360 

5-100 BOARDS 
Assembled •Tested • Burned-in 

Cl'! 1-;Ll\HIJS 
C 11if. Cun puh r '.'HlO.\ "'- - BU 

11\1 \. ~ .\Ill.· l\llC· C'.' EI CJ ~~"•0 
t."'llwul Z·BI) ;!.! lo11. 1:1111:'. 

1H1t>(il'.'!1n 
("HllJ\Jl1\IJOU"1/HUBl!tl11 .1 l l (i hi 1 

p1·m:c.~so r JUlC - l:HB 
\lc•,\Slln:l\•l:r\! Snac11 •;,, Z·Ll l 

l .w 1·iJ 2 p.<r.,1:c1 N.d th:ie 
., i.,d . ti v~ c,., r 1111.,;.- ,J] 1\0 

M_• S'.'~\crn"' SllL• :!t.10 Z-liO 
11ilh::<•:l'i:i.l"f'""· 'll'· I 
[/U par;s BllC-SUC2 :Jb, 

Td c h-J. l"ll t: -1 :li n i; l c ho;ord 
CPL " fluppv <11sk cm11 !'"Oller' 
plu~ 1/u l!llt:-l Ot:l 

l \11\I II\ \U.!t 

l::ili f. 1.:11n11Hncr :~:~uu. \ 12 ,;101 r. 

rL1r' ~ :_;~.,J~Fr.ii;!,· :.:~,~~ = 7-~~ull 
1 l,I ~:" ~ . lo l I ilJ lc J:N:\1- 1"2~ 

1:<> llot••t ll"• i11 t 1·11 1.:·,;:\1 - L; \lt 

:..11.:11tll!Y 110_\llll!'i 

C:tld. l;<"•vu1 •.·r :·o ..... \ .; :..._ 
~ Oll•I<" I Cl •r\· l~lo.\l - (~"'.0~;·, ~~2•• 

t:·h f. Cun J•Ul<"r :~o\ii hi1' 
.-;•.>\«· 11 .. ·n•W>' ltll\1-L::!U!•; :!:1:• 

l: 011•_ i.;,,,,,,,,,,.,,. '.!0 .1'2 .1:h 
'> l •ti<" !l·•·tlU •J'\' t :IJ,\/ • \..''.!\J.i! 

1,, .. 11 ,,.,: H.<1• 17 1;:1, .,, ,t ic 
l•·Cll ~· 1 ·•, Iii l1it !;I I ~.l-L\ -; 

~ II :-;,·~l•.'""~ I :•:,.uulr·f'.•1' II 
l •il, dvn:111 l1• l!H.\ l·I·.'.' l u '2~ • , 
G ; 1, • ! "n., ,,,fr l ; o ~.1 - 1. :.;: a : ·;-; , 

,\I . , .. 1,.., " •:111 Svsi.·1." U :\lr:...-:..:10 
,, , ,. \ 1)111;1 \li1· :·0 ~ ill \1 • . \1!; llJ• 

ll' l!ll \l .!ll.\lll•S 

111 .. 1•..lll!.·s .. ·.":'h ;\:!h '!: 1·; 
.,. ... , .; (•\o'.11'. Jd>\i - 1 l' J'.' 

::-11 S-.·~1""'"' l' •••111 . !1 1 ~• 
p r o1; r· . 1m1~ier lllJ:\1- /' IUO 

l LC>J>PY IJJSK co~. t HOLi.LB 
t,;,1lif. Con.pulc r 2 1:!:!:\ 1"1 ith 

2. 2 Cl' :"l l ll! J l · - t.:2!~:! 
( io1 lhou1 '' lJ ish {'1c'· !o::.\ur~li 1!"· 

Nl::C j (j) t:OUtl"ulh~I'. JJj\I,\ 
<1rl>i11·a1ion !llll -l: t!l 

.'.k :~!~,~·.~'1~c· l~;u~~;~~ c :I~~,; l ;,~. ~. ; ~~'.: 1,',', • 
r ccuvcn· Hlll - \ 11 

:·~~~0.,~t~'.;;;~~~;l: ~-'n:'.UF':~~: ~ 
.ll•rro1' lh·s11:n l>isk Jvck•·1· 1 

si111!k <lc11sh,· l\UI ·l>Jl 
\lorrow 11 ... s11 '.n IJ1sk Jock1.:·•· II 

tk!Uhlc d<:nsl\·, UlJI -11.1.! 

J"\11. Bl:\Cl. ]1(1\JID.S 

t,;,,l~f~..,~~.:; r~\~:·,:. ~j//:1 :-~~!7 Ill 
\l<.>rn.i " 1 J.,,; 1 p1~ .S1<i\chholl'd 

:• s t:• n .df ! p .. 1· ! li lll'·.\lSI! 
\1<11T(>11· !Jc,.h!11., ,\l.,Ltiboanl 

Jsc r1aJ l .sl' . ••• lHJ l"-.\ l)l f l 
\ « tlb•<.lT lnt~·rl '"' r (ti t:· 

:! .s1.: r1 .U/:• I' r I l!IJ S- (,J·l 
,,,,.:•c~· li;:.·,· f .. c1· r L·\o 

I ,.,.n,t':l 1••r I 1;11::.- l,JI! 

.'il• l · CI \L!l"'I l :ll \HllS 

l )1' C• 0111,u1,,· n.•tl \11, ,.j,,J., 
,·.11· nd.1r !W~ · (IL.,_ 

\ !'l C•'. ~. l • ·•~ . \I 11-. '" • ,, , j1 l'"I" -
'\f1t:lH·.o l' <I [II)'-•\\\\\ 

\1·1ec· J.t ,t. . 1,.1hr1l J• u1v,.s1 
J•l'O\ul:c,. 1· ol ILll .. 4\t .14 

1..,d+.<1t!t'>P• "ll''" ,.,, ],,1· 
(,.>o,r<I l ~ l l~ · l·:"tt.: 

11 .1_:. ll w•-,!:' -IUU \Lkl'" " 
"oil""' Bli:-<-11 .\11 

\lull· 11 l ' r t•·hh·•~ , ( 1uu1 .. r hu u·•I 
" lu::1c 11!'"<•h" k" Ill •~ - \l 1111 

1J111l,·11 l'r"'h•"' 
,,,, .rd ~•l 

Rotron Muffin Fan 
$1477 ,,12.0oJ "' 100 

10.50 ~I 1000 

t 15 VAC. 7 Watts WH~.'\.l 



Each 8 pcs 
3.95 January Specials 1702 256 x B (1 ns) 4.95 4.50 

32.76B KHZ 6502 
1.0 MHZ 4.95 

270B 1024 x B (450ns) 2.99 2.75 1.B432 4.95 Z-80A-CPU 6.00 6502·A 

2758 1024 x B (5V) (450ns) 9.95 B.95 6504 

TMS2516 204B x B (5V) (450ns) 6.95 5.95 
2.0 3.95 Z-80A-PIO 6.00 6505 
2.097152 3.95 

2716 204B x B (5V) (450ns) 5.50 4.95 2.4576 3.95 8214 2.95 6507 

2716·1 204B x B (5V) (350ns) 9.00 8.50 6520 

TMS2716 204B x 8 (450ns) 9.95 8.95 
3.2768 3.95 8216 1.50 6522 
3.579545 3.95 

TMS2532 4096 x 8 (5V) (450ns) 12.95 11 .95 4.0 3.95 6800 4.95 
6532 

2732 4096 x 8 (5V) (450ns) (200ns) CALL 6551 

2764 B192 x B (5V) (450ns) CALL 
5.0 3.95 681 0 3.95 5.06B8 3.95 

DYNAMIC RAMS 100 pcs 5.1B5 3.95 
TMS 40L44-20 Z80 5.714 3 3.95 

4027 4096 x 1 (250ns) 2.50 2.00 6.5536 3.95 4096 x 1 low power 200ns RAMS 
411 6·120 16,3B4 x 1 (120ns) B/29.95 CALL 8.0 3.95 ZBO·CPU 

411 6·150 16,3B4 x 1 (150ns) B/l B.95 1.95 10.0 395 By Texas In str uments - not equi va lent part Z80A-CPU 

411 6·200 16,3B4 x 1 (200ns) B/15.95 1.BO 14.31B1B 3.95 number made by anol her manufac tur er as ZBO·P10 

4 11 6-300 16,3B4 x 1 (300ns) B/1 4.95 1.75 1B.O 3.95 sold by o ther s: ZBOA-P10 

4164 64,536 x 1 (200ns) CALL 1B.432 3.95 ZBO·CTC 

STATIC RAMS 
20.0 3.95 4.49 each 125.00/32 pcs. 

ZBOA-CTC 
100 pcs 22.1 1B4 3.95 ZBO-DART 

2101 256 x 4 (450ns) 1.95 1.B5 32.0 3.95 Specials end January 31, 1982 ZBOA-DART 
ZBO-DMA 

2102·1 1024 x 1 (450ns) .89 .B5 ZBOA-DMA 
21 L02·4 1024 x 1 (LP) (450ns) 1.29 1.15 ZBO·S10/0 
21 L02·2 1024 x 1 (LP) (250ns) 1.69 1.55 MISC. Z80A-S10/0 
2111 256 x 4 (450ns) 2.99 2.49 

AY5·2376 12.50 ZB0-$10/1 
2112 256 x 4 (450ns) 2.99 2.79 

11 C90 13.95 ZBOA-$10/1 
2114 1024 x 4 (450ns) 8/16 .95 1.95 
2 11 4L·2 1024 x 4 (LP) (200ns) B/19.95 2.35 XR2206 4.95 ZB0-$10/2 

2114L-3 1024 x 4 (LP) (300ns) 8/1B.95 2.25 3242 7.95 ZBOA-$10/2 

2114L-4 1024 x 4 (LP) (450ns) B/17 .95 2.10 34BO 9.00 ZB0-$10/09 

2147 4096 x 1 (55ns) 9.95 CALL MC4024 3.95 ZBOA·S10/9 

TM S4044-4 4096 x 1 (450ns) 3.49 3. 25 
MC4044 4.50 

TMS4044·3 4096 x 1 (300ns) 3.99 3.75 7103 9.50 Z80B-CPU 

TM$ 40L44·2 4096 x 1 (LP) (200ns) 4.49 4.25 7106 9.95 Z80B-CTC 

TMM 2016 204B x B (200ns) (150ns) CALL 7107 12.95 Z80B-P10 

HM6116 204B x B (200ns) (150ns) (120ns) CALL 76477 3.95 
B03B 3.95 

LP = LOW POWER 95H90 7.99 
9602 1.50 

74LSOO SERIES DISC CON- 74COO .35 74C374 2.75 4019 .45 409B 2.49 
74LS166 2.40 74L$293 1.85 TROLLERS 74C02 .35 74C901 .80 4020 .95 4099 1.95 

74L$00 .25 74LS85 1.15 74L$168 1.75 74LS295 1.05 74C04 .35 74C902 .B5 4021 .95 14409 12.95 
74LS01 .25 74LSB6 .40 74LS169 1.75 74LS29B 1.20 1771 24.95 74COB .35 74C903 .B5 4022 1.15 144 10 12.95 
74LS02 .25 74LS90 .65 74LS170 1.75 74L$324 1.75 1791 36.95 74C10 .35 74C905 10.95 4023 .35 14411 11 .95 
74LS03 .25 74LS91 .B9 74LS173 .BO 74LS352 1.55 1793 44 .95 74C14 1.50 74C906 .95 4024 .75 144 12 12.95 
74LS04 .25 74LS92 .70 74L$174 .95 74LS353 1.55 1797 54 .95 74C20 .35 74C907 1.00 4025 .35 14419 4.95 
74LS05 .25 74LS93 .65 74LS175 .95 74LS363 1.35 

UARTS 
74C30 .35 74C90B 2.00 4026 1.65 4502 .95 

74LSOB .35 74LS95 .B5 74LS1B1 2.15 74L$364 1.95 74C32 .50 74C909 2.75 4027 .65 4503 .65 
74LS10 .25 74LS96 .95 74LS1B9 9.95 74LS365 .95 74C42 1.75 74C910 9.95 402B .BO 450B 1.95 
74LS11 35 74L S107 .40 74L $190 1.00 74LS366 .95 AY3- 1014 6.95 74C4B 2.10 74C9 11 10.00 4029 .95 45 10 .95 
74LS12 .35 74LS 109 .40 74L S191 1.00 74LS367 .70 AY5-10 13 3.95 74C73 .65 74C9 12 1000 4030 .45 4511 .95 
74LS13 .45 74LS 112 .45 74L$192 .B5 74 LS36B .70 TR 1602 4.95 74C74 .B5 74C9 14 1.95 4034 2.95 4512 .95 
74LS14 1.00 74LS1D .45 74L$193 .95 74LS373 .99 IM6402 7.95 74C76 .BO 74C91 5 2.00 4035 .B5 45 14 1.25 
74LS15 .35 74LS1 14 .50 74L$ 194 1.00 74LS374 1.75 74CB3 1.95 74C91B 2.75 4040 .95 4515 2.25 
74LS20 .25 74LS122 .45 74LS195 .95 74LS377 1.45 INTERFACE 74CB5 1.95 74C920 17.95 4041 1.25 4516 1.55 
74LS21 .35 74L$ 123 .95 74LS196 .B5 74LS37B 1.18 74CB6 .95 74C921 15.95 4042 .75 4518 1.25 
74L$22 .25 74LS124 2.99 74L$197 .85 74LS379 1.35 BT26 1.69 74C89 4.50 74C922 5.95 4043 .85 45 19 1.25 
74LS26 .35 74LS125 .95 74LS221 1.20 74LS3B5 1.90 BT2B 2.49 74C90 1.75 74C923 5.95 4044 .85 4520 1.25 
74LS27 .35 74LS126 .B5 74LS240 .99 74LS3B6 .65 BT95 .99 74C93 1.75 74C925 6.75 4046 .95 4522 1.25 
74LS2B .35 74LS132 .75 74LS241 .99 74LS390 1.90 BT96 .99 74C95 1.75 74C926 7.95 4047 .95 4526 1.25 
74LS30 .25 74LS136 .55 74L$242 1.B5 74LS393 1.90 BT97 .99 74C107 1.00 74C927 7.95 4049 .55 4527 1.95 
74LS32 .35 74LS137 .99 74LS243 1.85 74LS395 1.65 BT9B .99 74C150 5.75 74C92B 7.95 4050 .55 452B 1.25 
74LS33 .55 74LS13B .75 74L$244 .99 74L$399 1.70 DM8131 2.95 74C151 2.25 74C929 19.95 4051 .95 4531 .95 
74LS37 .55 74LS139 .75 74LS245 1.90 74LS424 2.95 DSBB36 1.29 74C154 3.25 74C930 19.95 4053 .95 4532 1.95 
74L$3B .35 74LS145 1.20 74L$247 .76 74L$447 .37 CLOCK 

74C157 1.75 4000 35 4060 1.45 453B 1.95 
74LS40 .35 74LS14 7 2.49 74L$24B 1.25 74LS490 1.95 74C160 2.00 4001 .35 4066 .75 4539 1.95 
74LS42 55 74LS1 4B 1.35 74LS249 .99 74LS66B 1.69 CIRCUITS 74C 161 2.00 4002 .25 406B .40 4543 2.70 
74LS47 .7~ 74LS1 51 .75 74L $251 1.30 74LS669 1.B9 74C162 2.00 4006 .95 4069 .35 4555 .95 
74LS4B .75 74LS1 53 .75 74LS253 .85 74 LS670 2.20 MM5369 3.95 76C163 2.00 4007 .29 4070 .35 4556 .95 
74LS49 .75 74LS154 2.35 74LS257 .85 74LS674 9.65 MM5375 3.95 74C164 2.00 400B .95 4071 .30 45B1 1.95 
74L$51 .25 74LS155 1.1 5 74L$25B .B5 74 LS6B2 3.20 MSM5B32 7.45 74C165 2.00 4009 .45 4072 .30 45B2 1.95 
74LS54 .35 74L S156 .95 74L$259 2.B5 74 L$6B3 2.30 7207 7.50 74C173 2.00 4010 .45 4073 .30 45B4 .95 
74LS55 .35 74LS157 .75 74LS260 .65 74LS6B4 2.40 720B 15.95 74C174 2.25 4011 .35 4075 .30 45B5 .95 
74LS63 1.25 74LS15B .75 74LS266 .55 74LS6B5 2.40 74C175 2.25 4012 .25 4076 .95 4702 12.95 
74L$73 .40 74LS160 .90 74LS273 1.65 74LS688 2.40 CONVERTERS 

74C192 2.25 4013 .45 4078 .30 4724 1.50 
74LS74 .45 74LS161 .95 74L$275 3.35 74LS6B9 2.40 74C193 2.25 4014 .95 40B1 .30 80C07 .95 
74LS75 .50 74LS162 .95 74LS279 .55 81LS95 1.69 74C195 2.25 4015 .95 4082 .30 BOC95 .B5 
74LS76 .40 74LS163 .95 74LS2BO 1.98 B1LS96 1.69 74C200 5.75 4016 .45 40B5 .95 BOC96 .95 
74LS7B .50 74L$164 .95 74LS2B3 1.00 B1LS97 1.69 74C221 2.25 4017 1.15 40B6 .95 BOC97 .95 
74LSB3 .75 74LS165 .95 74LS290 1.25 B1LS9B 1.69 74C373 2.75 401B .95 4093 .95 BOC9B 1.20 



• EXTRA PLUG-IN CARDS CAN 1-99 100 

CAUSE YOUR APPLE TO 8 pin ST .13 .11 
OVERHEAT 14 pin ST .15 .12 
ULTRA-QUIET APPLE FAN 16 pin ST .17 .13 
DRAWS COOL AIR THROUGH 18 pin ST .20 .18 
YOUR COMPUTER 20 pin ST .29 .27 

22 pin ST .30 .27 
• ELIMINATES DOWN TIME 24 pin ST .30 .27 
• SAVES REPAIR CHARGES 28 pin ST .40 .32 

.._/ • INCREASES RELIABILITY 40 pin ST .49 .39 

• CLIPS ON - NO HOLES OR ST = SOLDERT AIL 

SCREWS 8 pin WW .59 .49 
COLOR MATCHES APPLE 14 pin WW .69 .52 

LIFE , LOW NOIS E 16 pin WW .69 .58 
EPROM ERASERS • LONG 18 pin WW .99 .90 

MOTOR _,/ • 20 pin WW 1.09 .98 
PE-14 ~, · ~-. 22 pin WW 1.39 1 28 

PE-14T (wi th ti mer) 24 pin WW 1.49 1.35 -· '----~' 
28 pin WW 1.69 1.49 

PE-24T (with timer) 40 pin WW 1.99 1.80 

•APPLE IS A TRADEMARK 
WW = WIREWRAP 

OF APPLE COMPUTER I C. CONNECTORS 

RS232 MALE 3.25 
RS232 FEMALE 3.75 

TRANSISTORS RS232 HOOD 1.25 
S-100 ST 3.95 

1011 .00 
S-100 WW 4.95 

.25 DIP SWITCHES 

.25 

.79 
1011.00 

2N3906 101 1.00 
1 N4148 (1 N9 14) 
1 N4004 

LM301V .34 
.79 7905T .89 LM308V .98 
.99 7912T .89 LM309K 1.49 
.79 7915T 1.19 LM311 .64 
.99 7924T 1.19 LM317T 1.95 7400 .19 7451 .23 74136 .50 74186 18.50 
.99 LM317K 3.95 7401 .19 7453 .23 74141 .65 74190 1.15 

LM318 1.49 7402 .19 7454 .23 74142 2.95 74191 1.1 5 
1.39 7905K 1.49 LM323K 4.95 7403 .19 7460 .23 74143 2.95 74192 .79 
1.39 7912K 1.49 LM324 .59 7404 .19 7470 .35 74144 2.95 74193 .79 
1.39 79L05 .79 LM337K 3.95 7405 .22 7472 .29 74145 .60 74194 .85 
.69 79L12 .79 LM339 .99 7406 .22 7473 .34 74147 1.75 74195 .85 
.69 79L 15 .79 LM377 2.29 7407 .22 7474 .35 74148 1.20 74196 .79 
.69 LM380 1.29 7408 .24 7475 .49 74150 1.35 74197 .75 

LM317K 3.95 LM386V 1.50 7409 .19 7476 .35 74151 .65 74198 1.35 
1.49 LM323K 4.95 LM555V .39 7410 .19 7480 .59 74152 .65 74199 1.35 
1.95 LM337K 3.95 LM556 .69 7411 .25 7481 1.10 74153 .55 74221 1.35 

LM565 .99 7412 .30 7482 .95 74154 1.40 74246 1.35 
LM566V 1.49 7413 .35 7483 .50 74155 .75 74247 1.25 
LM567V 1.29 7414 .55 7485 .65 74156 .65 74248 1.85 
LM723 .49 7416 .25 7486 .35 74157 .55 74249 1.95 
LM133 .98 7417 .25 7489 4.95 74159 1.65 74251 .75 
LM741V .29 7420 .19 7490 .35 74160 .85 74259 2.25 
LM747 .79 7421 .35 7491 .40 74161 .70 74265 1.35 74SOO .44 74S74 .69 74S163 3.75 74S257 1.39 LM748V .59 7422 .29 7492 .50 74162 .85 74273 1.95 74S02 .48 74S85 2.39 74S168 4.65 74S258 1.49 LM1310 2.90 7423 .29 7493 .49 74163 .85 74276 1.25 74S03 .48 74S86 1.44 74S169 5.44 74S260 1.83 MC1330V 1.89 7425 .29 7494 .65 74164 .85 74279 .75 74S04 .79 74S112 1.59 74S174 1.09 74S274 19.95 MC1350V 1.29 7426 .29 7495 .55 74165 .85 74283 2.00 74S05 .79 74S113 1.98 74S175 1.09 74S275 19.95 MC1358 1.79 7427 .29 7496 .70 74166 1.00 74284 3.75 74S08 .48 74S114 1.50 74S181 4.47 74S280 2.90 LM1414 1.59 7<28 .45 7497 2.75 74167 2.95 74285 3.75 74S09 .98 74S124 2.77 74S182 2.95 74S287 4.75 LM1458V .69 7430 .19 74100 1.00 74170 1.65 74290 .95 74S10 .69 74S132 1.24 74S188 3.95 74S288 4.45 LM 1488 .99 7432 .29 74107 .30 74172 5.95 74293 .75 74S11 .88 74S133 .98 74S189 14.95 74S289 6.98 LM 1489 .99 7433 .45 74109 .45 74173 .75 74298 .85 74S15 .70 74S134 .69 74S 194 2.95 74S301 6.95 LM1800 2.99 7437 .29 74110 .45 74174 .89 74351 2.25 74S20 .68 74S135 1.48 74S195 1.89 74S373 3.45 LM1889 2.49 7438 .29 74111 .55 74175 .89 74365 .65 74S22 .98 74S138 1.08 74S196 4.90 74S374 3.45 LM3900 .59 7440 .19 74116 1.55 74176 .89 74366 .65 74S30 .48 74S139 1.25 74S 197 4.25 74S381 7.95 LM3909V .98 7442 .49 74120 1.20 74177 .75 74367 .65 74S32 .98 74S140 1.45 74S201 14.95 74S387 5.75 LM3914 3.95 7443 65 74121 .29 74178 1.15 74368 .65 74S37 1.87 74S151 1.19 74S225 8.95 74S412 2.98 
LM3915 3.95 7444 .69 74122 .45 74179 1.75 74376 2.20 74S38 1.68 74S153 1.19 74S240 3.98 74S471 9.95 
LM3916 3.95 7445 .69 74123 .55 74180 .75 74390 1.75 74S40 .44 74S157 1.19 74S241 3.75 74S472 16.85 75451V .39 7446 .59 74125 .45 74181 2.25 74393 1.35 74S51 .78 74S158 1.45 74S244 3.98 74S474 17.85 75452V .39 7447 .69 74126 .45 74182 .75 74425 3.15 74S64 .79 74S161 2.85 74S251 1.90 74S482 15.60 
75453V .39 7448 .69 74128 .55 74184 2.00 74426 .85 74S65 1.25 74S162 3.70 74S253 7.45 74S570 7.80 

7450 .19 74132 .45 74185 2.00 74490 2.55 74S571 7.80 

Circle 197 on inquiry card. 



CPU·Z • GODBOUT 
214 MHZ ZBO CPU 24 Bit Addressing 

GBT 160A A& T . . . . . . . . . . . . . . . .. . . $199.00 
GBT 160C . CSC 3-6 MHZ . . $375.00 

DUAL PROCESSOR 8085-8088 • GODBOUT 
6 or B MHz Provides true 76 Bit Power with a standard 

B bit S-100 bus. 

GBT 1612A A&T .. . 6 MH Z $399.00 
GBT 1612C CSC ... B MHZ. $498.00 
SOLID STATE DISK DRIVE, 3500% FASTER! 

Not Really, But the Next Best Thing For Godbout 
BOBS/BB Users. Call For Details on M·Dr ive. See Page 
340 of November BYTE 
GBT MO 128K . . . • . . • . • . . . • •. . $1550.00 
Gl!T MO 256K .. . · .•••• .. · · · • · · • • • · · SJ.ODD.DO 

2810 Z80 CPU·CA. COMP. SYST. 
214 MHz ZBOA CPU with RS232C Ser ial 110 Port 
complete with Monito r PROM fo r 2422 Disk Controller 

CCS 281DA A& T . . . $280.00 
CB2 Z80 CPU • S.S.M. 

2/4 MHZ wi ll accept 2716, or 2732, or RAM 
RUN/STOP and single step switches 

SSMCB2K Kit . . ... . 
SSMCB2A A& T ...... . ........ . 
SSMZBOM SSMZ80 Monitor . . . 

CBIA 8080 CPU • S.S.M. 
BOBO CPU, 7 KRAM, Holds 7 2 70B, 

SSMCBlK 
SSMCBIA 
SSM8080M 

7 B Bit pa rallel input port. 
Kit .. . . 
A&T ..... ... .. ... ... .. . 
SM BOB O Monitor . . . • . 

S·lOO I/0 BOARDS 
SYSTEM SUPPORT I • GODBOUT 

$260.00 
$310.00 
$89.00 

$183.00 
$225.00 

$59.00 

Ser ial por t (softwa re p rog baud), 4K EPROM OR 
RAM provision, 15 levels of inte rrupt, real time clock, 

optional math processor 
PART NO. OESCRIPl lDN LIST PRICE DUR PRICE 
GBT162A Assembled & Tested $39.00 $360.00 
6BT162C CSC.. $495.00 $460.00 
6BTB231 Math Chip $195.00 
GBT8232 Math Chip $195.00 
6BT162AM1 A&T with 8231 Math Chip $555.00 
6BT162CM1 CSC with 8231 Math Chip $655.00 
68Tl62AM2 A& T with 8232 Math Chip $555.00 
6BT162CM2 CSC wi th 8232 Math Chip $655.00 

MPXCHANNELBOARD·GODBOUT 
1/ 0 Mult i plexer, using 8085a·2 cpu on board 
GBT186A Assembled& TestedS495.00 $450.00 
GBT166C CSC. . .. $595.00 $550.00 

GBT133A 
GBT133C 

INTERFACER I· GODBOUT 
Two Serial 1/ 0 

A& T. ............. $249.00 
CSC.. . .... 5324.00 

$219.00 
$298.00 

INTERFACER II· GODBOUT 
Three parallel, one serial 110 board 

GBT15DA A& T.. . ... . $249.00 $219.00 
GBT150C CSC.. . $324.00 $289.00 

INTERFACER Ill • GODBOUT 
Eig ht channe l multi-use serial 1/0 board 

GBT1748A Assembled & Tested .. $699.00 $629.00 
GBT1748C CSC 200 hr . Burn tn 

Test.. . ..... $849 .00 $629.00 

INTERFACER 3 WITH 5 SERIAL PORTS 
GBT1745A Assembled & Tested $599.00 $5o3.DD 
GBT1745C CSC 20 0 hr . Burn In $699.00 Test $629.00 

MUL Tl 1/0 • MORROW DESIGNS 
Three Serial, Two parallel 

MOSMB3200 A& T. .. . .. $329.00 $309.00 
SWITCHBOARD-MORROW DESIGNS 

Two serial 110, fou r parallel 1/0, 
one status port, one strobe port 

MOSSB2411 $259.00 $239.00 
1/04 • SSM 

Two serial 1/0, two parallel 1/0 
SSMI04K Kii 
SSMID4A AtlT $290 .00 

2710 4 PORT SERIAL • CCS 

$210 .00 
$260.00 

4 Full handshaking RS232 por ts and optional 2K ROM 
CCS271001 A & T . . . $340.00 $310 .00 

2718 2 SERIAL & 2 PARALLEL· CCS 
2 RS232 C ports, 2 8 bit parallel ports, & optional 2K ROM 

CCS271801 A & T. $360.00 $325.00 
2720 4 PORT PARALLEL • CCS 

4 B bi t parallel port s and optional 2K ROM 
CCS272001 A & T . . . ....... . .. $250.00 $225.00 

32K STATIC RAM· GODBOUT 
RAM 20 10 MHZ, 4Kbyte block disable, bank 
or24b i taddressingsavailable8, 16, 24 or 32K 
PART NO , DESCRIPTION LIST PRICE OUR PRICE 
GBT164AAB BK A& T $210.00 $190.00 
GBT164AC8 BK CSC S2BO .OO $260.00 
GBT164AA16 16 KA& T $2B5.00 $260.00 
GBT164AC16 16K CSC $355.00 $325.00 
GBT164AA24 24K A& T $355.00 $325.00 
GBT164AC24 24K CSC $425.00 $385.00 
GBT164AA32 32K A& T $425.00 $385.00 
GBT164AC32 32K CSC $495.00 $450.00 

64K STATIC RAM· GODBOUT 
RAM 17, 10 MHZ, 2 Watt, OMA Compatable 

24 Bit Addressing 
GBT175A48 4BK A& T $650.00 S619.00 
GBT17 5C4B 48KCSC200hr. $750.00 $71 0.00 
GBT175A64 64K A& T $795.00 $755 .00 
GBT17 5C64 64K CSC 200hr. $895.00 $850.DD 
NEW! 32K x 16 BIT STATIC RAM· GODBOU&" 

RAM 16 10 MHZ, 32K x 16 or 64K x 8 
IEEE/696 16 BIT 2 Watt, 24 Bit Addressing 

GBTIBOA 64K A& T SB95.00 $850.00 
GBT180C 64K CSC $995.00 $945.00 

NEW! 128K STATIC RAM· GODBOUT 
RAM 21 10MHZ 128K x 8 or 64K x 16 

IEEE.16 96 B or 16 Bit 1.2 Amps 24 Bit Addressing 
GBT167A 12BK A&T $1695.00 $1610.00 
GBT167C 12B K CSC S1B95.00 $1795.00 

S·lOO ROM 
PBI PROM PROGRAMMER • SSM 

Programs 2708 or 2 716 's, operates as 
a 41(!8K EPROM BOARD AS WELL. 

SSMPB1 K Kit $179 .00 
SSMPB1 A Assembled & Tested $265.00 $220.DD 

ECONOROM 2708 • GODBOUT 
16K x 8eprom Board using 2708, Power on 

jump to any 256 byte 
GBT125A Assembled & Tested $135.00 
GBT125C CSC $ 195.00 

S-100 VIDEO BOARDS 
SPECTRUM· GODBOUT 

$120.00 
$175.00 

Color Graphics board with Parallel 1/ 0 

GBT144A 
GBT144C 
GBT20 

Assembled & Tested $399.00 
csc 5449.00 
Sublogic Universal 
Graphics Interpreter Software 

VB· 3 S.S.M. 

$349.00 
$399.00 

$35.00 

80 x 25 or 50 character video display Memory 
Mapped, Parallel Keyboard port 

SSMVBJK24 BOx24 Ki t $425.00 
SSMVBJA24 BOx24 A& T $499 .00 $440.00 
SSMVBJUP BOx50 Line Upgrade $ 39.00 

VB2·S.S.M. 
110 Mapped Video Board, with Parallel Keyboard port 

64 x 16 
SSMVB2K Kit 
SSMVB2A Assembled & Tested 5269.00 

VBIC • S.S.M. 

$199.00 
$229.00 

Memory Mapped Video Board 64x16 cha racter 
d isplay or 64xt6 graphics display 

SSMVBlK Kit 
SSMVBIA Assembled & Tested $242.00 

$179.00 
$220.00 

THE EXPANDABLE I 
PRIORITY I ELECTRONICS 

THE EXPANDABLE 1'" 64 K Dynamic Ram board 
provides your S -100 system with 64K of reliable, high· 
speed dynamic RAM. Compatable with most of the 
maior S-100svstems on the market, including those 
with front panels, it supports OMA operations and 
requires no Wait states with cur rent microprocessors. 
• User expandaletrom 16to64K • Supports OMA 
• Designed to IEEE proposedS-100 bus standards • 2 or 
4 MHz op-er at ion • Operates with either an 8080 or Z-80 
based S-100 system, providing processor-transparent 
refreshes with both • Supports IMSAl-type front panels 
• Jumper-selectable Phantom input • Uses Popula r 
4116 RAMS • A// /Cs in sockets • Any 16K block can be 
made .bank-independent • Fully buffered address and 
data ltnes • Fail-safe refresh circuitry for extended Warl 
states • Board configuration with reliable, easy-to-con
figure Berg jumper s 
PRIEXPll 6 16K Assembled & Tesled 
PRIEXPl32 32K Assembled & Tesled 
PRIEXP148 46K Assembled & Tested 
PR1EXP164 64K Assembled & Tesled 

$299.00 
$339.00 
$379.00 
$409.00 

S· 100 DISK CONTROLLERS 

DISK 1 : ·c; OUT 
FAST OMA. Soft Sectoi: Controls B .. or SW ' 

single or double density OUR BEST' ' 

GBT171A 
GBT171 C 
GBTCPM80* 

GBTOASBS 

LIST PRICE OUR PR ICE 
Assembled& Tested549 5.00 $450.00 
csc. . .. $595.00 $555.00 
CP/M 2.2 lor Z80/8085 $175.00 
with manuals & BIOS 
ff. SID disk 
Oasis 8 bit single user 8" SID 
disk 

S500.DO 

GBTOASBM Oasis 8 bit multi-user. a-· S!O S850.00 
disk 

2422A • CA COMP. SYST. 
110 Mapped. controls B .. or 5'1• " sing/I? 

or double density A& T with CPM 2.2 B .. S.D. 
CCS2422A 54 7500 $375.DD 

DISK JOCKEY 2D · MORROW 
110 Mapped, controls B", single or 

double rl<W~//y; serial 110 
MOSOJ220B .4~ T with CP/M 2.2 5399.00 $375.00 

S· l 00 DISK SUBSYSTEMS 
DISCUS SINGLE SIDED MORROW 

B" DBL Densit y drives with c;;bine t. power supply 
controller. with CP!M 2.2 and Microsoft Basic 

MOSF1 21B Single Drive System. 1095 .00 $950.00 
MOSF1226 Dual Dm•e System 518 75.00 $1598.00 

DISCUS DOUBLE SIDED • MORROW 
a·· DBL Density/sided drives with cabinet Power 

supply controller. with CP,tM 2.2 and Microsott Basic 
MDSF2218 Sinql<O Driv;o System 1395.00 $1250.00 
MD SF2228 Dual Drive System 52495 .00 $2050.00 

S· 100 HARD DISK • MORROW 
B" 10 & 20MB .14" · 26MB lormatted hard 

d isk comp/e t;, with cainet. P.S .. Controller. CPM 2.2 

MOSMlOS 
MDSM20S 
MOSM26S 

and Mic rosoft Basic 

10 MB 
20 MB 
26 MB 

LIST PRICE 
$3695.00 
$4795.00 
54495.00 

SALE PRiCE 
$2950.00 
$3825.00 
$3495.00 



"LITrLE 8" ZSO SYSTEM STARTER SET 
GODBOUT 

CPU Z:A 4MHz Z80 A-based 8-bit workhorse CPU board that 
includes all the standard features plus many ot the conven
ience options. Meets all IEEE 696/S· I 00 specifications, in
cluding timing. 
DISK I OMA High Ptrtonnance Obk Contruller. disk controtters don't 
have to be your system's bottleneck! The DISK 1 is lightning 
last thanks to properly implemented OMA (with arbitration) 
and transfer that is independent of CPU speed. 
RAM 20 32K High Speed S!Jtlc RAM. This board has it att Operates at 
speeds up to 10MHz. ultra·fow power consumption, IEEE 
696/S·IOO extended addressing protocol, bani'. select and 
ftawtess OMA 
CPIM 2.2; The de facto standard of 8-bit operating systems 
ready. to load a11d go! 

ANOTHER PRIORITY 1 EXCLUSIVE! 
We went to GODBOUT and made a special buy on the 
nucleous of the best S-100 ZBOA systems ever. 

LOOK AT WHAT YOU GET: 
I 68Tl8DA 214 MHz Z80 CPU .. . . ... . ..... .. . . . . .... , $295.00 
I 6BT164A32 32K IOM Hz 
Static Ram ...... . ....... . ..... .. . .. .... . .... .. ..... S425.DO 
I 6BTl71A OMA Disk Controtters . . .......... . ........ S495.DD 
I 6BTCPM80 GP /M 2. 2 . . .. .. . . . . • .. • • • • • .. . . . .. .. .. . .. S 175.00 

IT ALL ADDS UP TO . . . $1039.00 

TOTAL PACKAGE PRICE ONLY $1095.00 
ORDER NO. PDBGBTSG 

SUPERSIXTEEN - GODBOUT 
LOOK WHAT $3495.00 WILL BUY! 

WHY WAIT ANY LONGER? 
HERE IS WHAT EACH PACKAGE INCLUDES: 

6BTl812A 6 MHz 8085/8088 Dual Processor Board 
6BT171A High Speed OMA Disk Controller 
6BT182A System Support 1 Multi Function Board 
68Tl33A Interfacer 1 Dual Ser ial t/O 
12BK IDMHz Low Power Static Ram 
CP/M BB 16 Bit Operating System Ready to Load & Go 
Cables and Documentation Three interfacer cables one disk 110 
cable, complete documentator for all hardware, and manuals 
for both CP/M operating systems. 
Compu Pro's famous 1 Year limited warranty. 

Now to the best pa1t of all. If purchased separately, these 
quality components would list for $4,344.00. BUT SuperSlxteen's 
~·package pMce ls an amulng s3,4g5,oo. Yo me S649.DDl(For boards 
qualified under the Certified System Component high-reliabil· 
ity program - with extended 2 year warranty, 200 hour burn-in 
and 8MHz processors· add S600 to the package price. 

Sh. Wt. 15 tbs. 
P086BTSJ 
PD86BTSK 

Super Sixteen A& T 
SuperSixteen CSC 

S·lOO SOF"IWARE 

s34g5_00 
S4095.0D 

PRIORITY 1 is pleased to offer the finest in industry standard 
software. All software is supplied on 8" Single Density IBM 
3740 CP/M compatible disketts. All software is sold "AS IS" 
and is non-returnable. If you have questions about the soft· 
ware for your application, order the manual first. 

CCS803 CP!M Version 2.2 Microcompouter 
Control Program . . . . . . . . . . . . . . . . . . 
CCS23DI MA C·CPIM Macro Assembler. . .. 
CCS24D1 SIO·CP!M Symbolic Instruction 

Sl 50.00 

$90.00 
$75.00 

Debugger . ... ... .. .. ... .. .. .. .. 
CCS2501 T5X·CPIM Text Formatter . $75.01> 
CCS2601 DE SPOOL ·CP!M Background ~So .OD 
Print Ulilily .... .. ................. . . . 
CP/M. MAC. SID. TEX. and DES POOL are mgistered 

PART ND. 
CCS4DI 
CCS401M 
CCS1101 
CCS11DIM 

tr ademarks ol Digital R•Jsear ch 
DESCRIPTION LIST PRICE 

C·BAStC-2 lnterp St 50.00 
Manual 
FMS·BO by Syst,,ms Plus 5995.00 
Manual 

DUR PRICE 
sm.oo s 32,00 
S895.00 s 70.DO 

Gl!AHAM·DORIAN ACCOUNTING 
CCS13D1 General Ledger 5820.00 $750.DD 
SCCS13DI M Manual $ 5D.DD 
CCS1501 Accounts Receivable 5820.00 Sl50.~D 
CCSl51 M Manual S5D.DD 
CCS14DI Accounts Payable 5820.00 $75D OD 
CCS14DI M Manual S 5D.DD 
CCS1701 Inventory II 5820.00 S75D.OD 
CCSllDIM Manual i 5D.DD 
CCS1801 Payroll II 5555.00 495.0D 
CCSl8DI M Manual 50.0D 
CCS2DDDI Job Costing 5820.00 l5D.OO 
CCS2DOIM Manual S 50.DD 
CCS27D1 Order Entry/Invoice 5820.00 ~I S O . DO 
CCS2701M Manual S 50.DD 

MEDICAL PRACTIC PATIENT BILLING 
CCS1801 15 Programs 5820.00 
CCSl8DI M Manual 

CCS1go1 
CCSl9DIM 

DENTAL PRACTICE PATIENT BILLING 
lJa~~~?rams $820 00 

$750.00 s 5D.DD 

$750.00 
$ 5D.OD 

1TOV60HZ CVT Mainframes, the best money c an buy! 
12 Slol ±BV 17A ±16V @l 2A 

22 Slol ± Bv @l 30A ±16V @l 4A 

TEI has announced a 5-8% 
Price Increase Feb 1 - Hurry! 

DUR PRICE 
LIST PR ICE 1·9 10·24 

TEIMCS 112 12 SIDI Desk 5685.00 $615.00 $570.00 
TE1MCS 122 22 Slot Desk 5825.00 $760.00 $705.DD 
TElRM 12 12Stot Rackmnt 5725.00 Sl20.00 S8Jg,DD 
TEIRrn 22 22 Slot Rackmnt SB 75.00 S85D.DO Sl50.0D 
Shipping Weight : On 12 Slot Mainframes 45 lbs. 

On 22 Stat MaJnlramos 55 lbs 

S-100 FRAMES 2 • 5" 
DISK CUTOUTS • TEI 

±BV i!'' 17±16V @ 2A +12V c@ 1.2A. lnlernal Cables 
I ·9 10·24 

TEITF12 12 Slot desk 5675.00 S825.00 S5BO.DO 
TEIRDl2 72 Stet Rackmnt 5795.00 Sll5.DO S885.DD 
Shipping Weight : On 12 SlotOesk 40 lbs. 

On t 2 Stat Rack mount 45 lbs. 

DUAL 8" DISK DRIVE CHASSIS· TEI 
For Shugarl 800 /801 R or 850/851 R w1thmternal power cciblcs p<0v1dcd 
+ 24V @l 1 5A + 5V @: 1 0A · .5V @l 25A 

TEIDFDD 
TEIRFDD 
PDBDFDDSI 
P08DFDDS2 
PDBRFDDSI 
PD8RFDDS2 
PR15DP6CE2 

Desk Top S535 
Rack Mount 5720 

1·9 
$485 
S87D 

DFDO with t Shugart 801 R 
OFDO with 2 Shugart 801 Rs 
RFDO with 7 Shugart 80 t R 
RFDO with 2 Shugart 801 Rs 
Internal Data Cable. 50pin plug 
connector to 2 Card Edge. 

10 ·24 
$455 
S830 

S97D.OD 
S13l5.DD 
SJDg5,DD 
Sl495.0D 
S34,g5 

Due to UPS sh1pp1ng regulallons. disk drives will be shipped 
sepa1ate ly from lhe cabinet 00n·t lo1ge1 lo include shipping 101 each 
drove ISh1pp1ng Wt. 16 lbs .. each) 

CALL FOR NEW TEI PRICES FEBRUARY Isl. 

S· 100 MAINFRAME • GODBOUT 
11 OV 60HZ CVT Mainframe uses famous 20 slot 
GODBOUT Motherboard. 55 lbs. 
GBTENC2CRM 20 Slot Rack Mount 5895.00 S825.DO 
GBTENC2DDK 20 Slot Desk Top 5825.00 Sl8D.OO 

GODBOUT Mainframe, Less Motherboard 
& Power Supply • Kit. 23 lbs 

GBTBOX DESK Desk Top Main Frame S28g,OD 
6BTBDX RACK Rack Mount Main Frame : S329.DO 

S· 100 MAINFRAME · CCS 
12·slot motherboard with removable termination card. 

CCS22DO·DI Ott ice Cream 35 tbs 55 75.00 S535.DD 
CCS22DD·D2 Btue 35 lbs 55 75.00 S535.DD 

GBT153A 
GBT153C 
6BT154A 
GBT154C 
68T155A 
68T155C 

S·lOO MOTHERBOARDS 

MOTHERBOARD · GODBOUT 
Active termination. 6·12·20 slot 

A& T 6 slot. 2 lbs 
CSC 6 slot, 2 lbs 
A& T 12 slot, 2 lbs. 
CSC 12 slot. 2 lbs. 
A& T 20 slot, 4 lbs. 
CSC 20 stot. 4 lbs. 

$140.00 
5190.00 
5175.00 
5240.00 
$265.00 
5340.00 

$128.00 
Sll5.DD 
Sl55.DD 
S22D.OD 
S235.00 
S31D.OO 

Exactly one-half the height of any other model. 
Propietary, high-resolution, read-write heads patented by 

Tandon 
D.C. only operation - no A.C. required 
Industry $tandard inter face. 
Three millisecond track-to-track access time 9 lbs. 

TNOTMB4BI ... SingleSided$495.DD 2 or more . . . $470.00 
TNOTM8482. Double Sided$625.DD 2 or more ... $600.00 
TNDTMBM. . . Manual not included with drive . .. $10.DD 

80IR • SHUGART 
Single sided doubledensity most popular 8" drive 

SHU8DIR .. $42 5.00 ea. or 2 or more (16 tbs.) S3g5,0D 
SHUSABDIRM . Manual tor 80/R drives . . .. SID.DD 

DT-8· QUME 
Data track 8 double sided, double density 8" 

OMEDT8 .. . .. $575.00 ea or 2 or more (16 lbs.) ..... S540.00 
QMEDT8M . Manual for DT·B ., ........ . SI 0.DD 

5 1/•" DRIVES· TANDON 
TNDTMIDDI Single Sided, 250KB (5 tbs) . . S310.DD 
TNOTMIOD2 . .. . Double Sided, 500KB. . . S370.DD 
TNDTMIDD3 . ..•. ,, •. . Single Sided, 500KB.. . . S3l5.DD 
TNDTMIDD4 . ...... .. Double Sided. 1000KB.. . . . S4g5.DO 
TNOTM5M . . Manual. not included with drive . .. .. SID.OD 

DISK CABINETS 

~ =-----
V·lOO ·VISTA 

• Desk or rack mountable • Internal power and data cables 
• Drives pull out for easy service and maintenance 

VISVIDO Disk Drive Cabinet (35 lbs) S495.0D S44g,DD 

SINGLE 8" ·Q.T. 
Single 8 .. cabinet with power supply 

QTCDDCB . . (2 lbs) ............. .. " . S195.00 
DUAL 8" ·Q.T. 

Dual 8" cabinet with power suppl~: 
QTCDDCB8 .. (25 lbs) ... $349.00 

5" CABINETS· VISTA 
VIS-g8DI . . . . • Single 5" wiih P.S. . ... Sl5.DD 
VIS·9BD2 . .... .... .... Dual 5" with P.S. . Sg5,DD 

51/4" MINIFLOPPY ·VISTA 
Totally compatible with several microcomputers including 
TRS·BONorthstar. Exidy, Texas Instruments, 1-feath/Zenith 
and others. ND. LIST DUR 
PART ND. CAPACITY DRIV TRAC SIDE PRICE IRlCE 
VlSVBD 10SK 1 40 1 395.00 .180.0D 
V1S V8DD 204 K 1 40 2 595.00 540.00 
VlSVBOI 204 K 1 80 7 595.00 54Jr. OD 
V1SV8DOO 408K 1 80 2 775.00 B95.0D 
VISV8D2 204K/408K 2 40 775.00 8g5.DD 
V1SV8002 408K/816K 2 40 1095.00 gg5,oo 
VISV8D12 408K/816K 2 80 1095.00 g95.DO 
V1SVBDD2 816K/16M 2 80 2 7495 .00 135D.DD 

S· 100 MOTHERBOARDS • QT 
QTCMB8BB 6 Slot Bare Board 
QTCMB8K 6 Slot Kit 
QTCMB8A 6 Slot A& T 
QTCMBBBB 8 Slot Bare Board 
QTCMB8K 8 Slot Kit 
QTCMB8A 8 Slot A& T 
QTCMB128B 72 Slot Bare Board 
QTCMBl2K 12 SlotKit 
QTCM812A 12 Stat A&T 
QTCMB1BBB 18 Slot Bare Board 
QTCMB18K 18 Slot Kit 
QTCMBIBA 18 Slot A& T 

$ 25.00 
s 40.00 
$ 50.00 
$ 27.DD 
$ 55.0D 
$ 70.00 
$ 30.00 
S JD.OD 
s 9D .DD 

$ 50.00 
S1DD.DD 
S14C.oo 

i tw i'• PRIORITY.__ ___ ELECTRONICS 
~-· 9161-B DEERING AVE e CHATSWORTH. CA 91311 
ORDER TOLL FREE (800) 423·5922 CA, AK, ID CALL (213) 709·5464 
Terms U.S. VISA. MC. BAC.CheckMoneyOrder.U.S. Funds Only. CAresidenls add6% Sales Tax. MINIMUM PREPAID ORD ER S 15.00. 
Include MINIMU!lll SHIPPING & HANDLING of 52.50 !or the lil>t 3 lbs. plus 25C tor each additional pound Orders over 50 lbs.sent 
treight collect. Just in case. please include your phone no. Prices subject to change without notice. Wewil do our best to maintain 
prices lhrough JanuOiy. 1982. Credit Cord orders will be chargedapproprtale !retghl. See November BY'l1? for W page Calalog 
or send S J.00 lor your copy today. Sale prices me !or prep:Jid orders only. 

Circle 306 on inquiry card. 

II NEDA 



Wini FRICTION AND TRACTOR FEED 
• Bl-DIRECTIONAL- 120 CPS • Parallel and Serial 1/0 
• 9:tfl Mabix (Alphanumeric) • I 10 Through 1200 Baud 
• 619or l2MabixforGraphics• Sell Test 
• 5. 8.3. 10. 16 Characters • OJI o! Paper Switch 

Per Inch • Friction or Tractor Feed 
• 6 or 8 Lines Per Inch • 3 .. to 14" Top of Form 
• 80 CPL @ 10 CPI !or 82A (Swilch Selectable) 
• 132 CPL @ 10 CPI !or 83A • 10 DiHerenl Character Sets 

Sale Price 
Part No Description 

OKIDAT82AT 80CPL@I OCPI 
OKIDA183AT 132CPL@I OCPI 

List Price 
s 799.00 
s 1195.00 

$539.00 
$750.00 

EPSON 
MX·BO 
The EPSON MX-80 Dot Matrix Printer is a highly versatile. 
general-purpose and computer-grade printer featuring 80 CPS 
bi-directional printing with logical seeldng cap:Jbility and 9Y9 
dot·mabix character formation. The MX-80accep1s the ASCH 96 
codes and codes !or special charadeis/symbols.11 also accepts 
codes for 64 graphic p::iltems. Characters can be printed in any 
desired size - enlarged. condensed. emphasized normal etc. 
1he one-chip microprocessor is engaged in ~itorming oil 
functions ol lhe Printer and the two built-in stepper motors of the 
N1X-80 control the caniage and JXJ.perfeeding tundions respec
tively. 1herefore. versatile software controls. such as horizontal 
and vertical labs. and !arm feed are al your disposal. 
In addition. various inle11oce options are available to permit 
handshaking with most personal computers. Centionics type 8 
bit p:rrallel interlace standard 

EPN MXBO Tractor Feed . List 5645.00 Sale $450.00 

PRINTER INTERFACES 
RS232 Setial Inlertace Conversion !or EPSON MX-80 

MBSSEll Assembled & Tested. . . . ... . .. .. $55.00 
Apple 8 bit Cenlronics Parallel Interface tor 

OKIDATA EP20N. and CENTRONICS printers 
MBSAEl1 Assembled & Tesled. . . . . . . . . . . . .. . . $55.00 
MBSAECl Cable !or above . . . . . .. . .... •• , . •... .. . $14.95 

j\\ 

THE STAR 
MODEM 
from 
PRENTICE 
FEATURE 
FITS GTE HANDSETS! 
l YEAR WARRANTY 
EXCLUSIVE ACOUSTIC CHAMBERS: 
1he exclusive triple seal of Prentice's new tlot mounted cups 
locks the handset into the acoustic chamber yielding superior 
acoustic isolation and mechanical cushioning. Designed to 
adapt to most common handsets used throughout the world 
SELF TEST: 
1he self test !eature on the Sf AR allows the user to verity total op
eration of the acoustic modem by using the terminal in lhe full 
duplex mode. No need for remote assistance in diagnosing 
terminal or modem problems. 
SPEClFICA '110NS: 
• Data Rate: 0 lo 300 baud 
• compotabWty:Bell 103 and I '3: ccm 
: ~.!',°l.,~~~:±J6~§:'i:\'~l -~~~~~~oiled 
: ~~~~'ii1.;'1';,~7f'.i'::~;~';'1 m:Kfu sec OFF 
• ElA Terminal lntertace:Compatable with RS232 specs 
•Teletype lnterface:20 milliampere current loop 
• lnlemallonal (CCITr) lrequendes available. 

: =~~¥rc~~~(i~~2R~~i~1~~ec~~~~-~~~rg,~¥~s~ 
PART NO. DESCRIP'nON LIST PRICE OUR PRICE 

PRNSTAR ~~;;;rci1,~ MaSl 9900 $129.00 
PRNSTAR-V21 CCffr European S229.00 $209.00 

PART NO. 
CNDRS2328F 
IDCCABu:l2 

Standard 
CABl.ES 

DllliCRIPlJON 
RS232 8 Cond 8 Ft 
RS232 25 Cond 3 Ft. 

PRICE 
$19.95 
$14.95 

MICROPOLIS™ 

• Dua!51/o" 5-JCXJ Floppy Disk Subsystem 
• 3 15K Per Drive. 630K Tolal - Single Sided 

• 630K Per Drive. 1.2 MB Total - Double Sided 
• 5- lCXJ Controller (8080. 8085. 280 Comr:otable) 
• Handles Up to 4 Heads 
• Comes Complele With MDOS. Basic and Text Editor 

• Buill-in LED Indicates Drive Select. Drive Address and 

File Protect. OUR PRICE 

MCP1053M2 
Single Sided. 630K 
LJSrPRICE Sl534.00 $995.00 . 

MCP1053M4 ~1~~~~1~~~8\i~~~ $1395.00 
See page I 0 o!ourENGINEERING SELECTION GUIDE in the 
November. 1981 BYTE !or more details · 

~·~NCHOR MODEM ~ f.4uTOMATION 

PRICE 
BREAK~ROUGH!! 

..;.;\.' 

·Wt:S~Wi-<tQJ:;~· 
, ~~~~i .~ 

$129.00 

THE SIGNALMAN MK I 
Meet the direct-connect SIGNALMAN MK! , .. thesmallest. Hght
esl. most compact modem available today. Its long life 9 volt 
sell-contained battery and exclusive audible Carrier Detect 
Signal allows you to install the SIGNALMAN anywhere _ out of 
he way. and out of sight Now. there is no need for messy 
cables. and no need to look al an LED to verily canier. 

Ancho(s SlGNALMAN has been designed for transmitting 
b:Jth voice and data signals overall common telephone lines. 
And when you're in the data position. your SIGNALMAN 
automatically changes from ORIGINATE to ANSWER and 
back again as the need arises - ending all that contusion. 

Your SIGNALMAN is lulycompatiblewithall BELL 103 modems 
- pulling your computer in instant communications with 
thousands ot other computers:. 

Anchor Automation hos token the FUSS out of commun
ications. For business or lun. SIGNAI.lv1AN is the ideal modem. 
PRODUCT FEATllRES 
• Direct Connect Modem 
• &Jilt-in RS232C Cable and Connector 
• Sell·contained 9V Battery- lft.111 ptug transforJOOr available 
• tudible carrier detect signal. 
• Aulomatic mode selection. 
• Talk/ Data switch. 
• CONNECTS JN SERIES WITH MODULAR HANDSET JACK ON TELEPHONE 
• Complete with AS232Cand Modular Mand.set Cables, eliminates need to buy 

cables - save $20.00 ·$30.00, assures correct fit. 
•Uses lowcos l 9Vbattery. Biminates unsightly cords and need lor "another'' 
•PC outlet Optional plug-in transformer available. 
•Audio Transducer eliminates need to view lfD to confirm connection - can 

be placed an'fNhere (velcro tape provided). 
•Advanced IC Circuitry eliminates confusion of who is originator - ends 

need to manually switch lrom Origin.ate to A1swer and \.1ce/ Versa. 
• PermitS)(]U 10 listen/ talk on phone or switch to dala communications mode. 
•Permits you to communicate with most other computer networks. 
•Small size. light weight permits )'OlJ to inslall the SIGNALMAN an'IWhere. 
• Lowest priced roodem available. 

RS232C SPECIFICATIONS 
Data Format: Serial. binary. asynchronous. Operate Mode: 
Manual dial. Automatic ANSW I ORIG selection Data Rate: 0 to 
300 bps. full duplex. Modulation: Frequency shill keyed (FSK). 
L1ne Interface: Direct Conect. Data Interface: RS232C. Cable 
to Computer Built-In. 
Transmit Frequency: 

MARK 
SPACE 

ORIG 
1270 Hz 
1070 Hz 

ANSW 
2225 Hz 
2025 Hz 

TransmllFrequency Accwacy: 0.1 %. TransmttLevel: - l 2dbm. 
Receive Frequency ORIG ANSW 

MARK 2225 Hz 1270 Hz 
SPACE 2025 Hz 1070 Hz 

Canter Detect Threshold: -44 dbm. plus or minus 2 dbm 
(ORIG)./ -46dbm.ptusorminus2dbm(ANSW). Canter Detect 
Indlcator: Audible Tone. Power Requirement Seu-Contained 
- 9VTrans~tor BaMery• I I IOVACThroughAdapter· . Mech· 
anlcal: 8" x 4" x l" "Not Included 

ANCMKI $129.00 

IJ>-1 LOGIC PROBE - Hand-held logic probe provides inslanl 
reading of logic levels for 111.. DTL. H"Il.. or CMOS. INPUT IM
PEDANCE: I 00.00'.l Ohm& Min. Delectable Pulse: 50 ns. Max 
lnpul SllJllal (nequency): I 0 MHz. Pulse Deleclor (LED): High 
speed train or single event. Pulse Memory: Pulse or level 
1ransilion detected and stores, 
GSCLPI . .. . . . ...... .. . .. ...... . L~I S50.00 Our Price $45.00 

IJJ-2 LOGIC PROBE- Economy version ol Model LP-I . Sciterlhan 
a voltmeter. ore accurate lhan a scope. Input Impedance: 
300.CXJO Ohms. Mln Detectable Pulse: 300 ns. Max. Input Signal 
(Frequency): 1.5 MHz. Pulse Detector(LED): High speed train 
or single e vent . PUlse Memory: none 
GSCLP2 . . . . . .. . . . . . . . . . . . L~t S32.00 Our rtce $30.00 
LP·l LOGIC PROBE. High speed logic probe. Captures pulses 
as short as 10 ns. lnpul Impedance: 500.000 Ohms. Mlnimwn 
Deteclable Pulse: 6 ns. Mme Input Signal (Frequency): 60 MHz. 
PUlse Detector (LED): High speed train or single event Pulse 
Memory. Pulse or level transition detected and stored. 
GSCLP3 .... . .. . ..... . L~t 577.00 Our Price $69.00 

DIGfrAL 1-ULSER 
GSCDPI . . . .. .. . . ............. . List S83.00 $76.00 

GSCLTC·J Logical Analysis Kit· Complete with LP-I logic 
Probe. DP- I Logic Pulser. LM-J Logic Monitor wiring acces
sories. manuals and molded case. . Out PrSce $220.00 

GSCLTC·2 Logical Analysis Kii • For high·speed and memory 
analysis. Same as Model LTC-1. except substitutes LP-3 Hig h· 
Speed Logic Probe . .. . . . . . . . . . . . Our Price $245.00 

Dip 
Part No. Capacity 
GSCPB6 Kil 10(14's) 
GSCPBIOO Kil 10(14°5) 
GSCPBIOI ASM 10(14°5) 
GSCPBI02 AS M 12(14°5) 
GSCPBI03 ASM 24(14°5) 
GSCPBI04 ASM 32(14°5) 

PROTO-BOARD 
PB-203 - HOLDS 24 
14-PIN IC's 

Fully assembled breadbo:ird 
contains buill-in. short-proot 
!used 5VDC at 1 amp. regul
ated power supply, in addi
tion lo three QT-59S sockets. 
four QT-598 bus strips. oneQT-
478 bus strip and!our binding 
JXY.ils. Capacity tor most digital 
and many analog projects. 
SIZE: 9.75" Lg. 6.6 .. w. 3.2~ .. h 
WEIGHT: 5 lbs. 

GSCPB203 . .... . 

PROTO-BOARD UNITS 
All the speed and convenience 
of QT sockets and Bus Slrips plus 
OOckplanes and binding pasts 
in both klls and pre-assembled 
units. Assemble. test and modify 
circuits as lost as you can lhink 

Board Size 
Inches Price 

6 x 4 x lj4 $19.95 
41h x 6 x l/4 $21.95 

6x41hx l/11 $28.95 
7114 x 4112 x 1A $34.95 
9x 6x 1/4 $59.95 
91/ax8xV4 $77.00 

OUR PRICE $125.00 
GSCPB203A .. All lectures plus ±15VDC@ 500mA . . Sl74.00 

OU: Price $160.00 
GSCPB203AK .. ...... . Kil ve1sion of the 203A . ... St49.95 

OU: Price $138.00 

~ALL-CIRCUIT 
.. EVALUATORS 

-~ 
Ace tor lost. solderless. plug ln circuit building and testing. Plug 
in any components with leads up to 0.032" diameter. lntercon
nect with solid wire up to 20 gauge. Gold·anodized aluminum 
rose/ ground Non corrosive nickel silver tenninals. 4 rubber 
feel. 

PART ACE DIP TIE NO. NO. PRICE 
ND. MODEL ND. CAPACITY POINTS BUSES POSTS EACH 

923333 200·K tk11) B 728 2 2 $22.75 
923332 208 1;1::;se111) B 872 B 2 $30.70 
923334 201 · K (kit) 12 1032 2 2 $29.95 
923331 212 (;isse111) 12 1224 6 2 $37.05 
923326 218 (ilSSCrll) 18 1760 10 2 $49.80 
923325 227 t:isse111 I n 27t2 28 $63.55 
923324 23G (asscr11) 36 3648 36 $84.75 



BUY WITH CONFIDENCE 
From the NaHon's Largest 

@!;;tlc!e~tt~ Distributor 

Single and dual trace. 15 lhru 100 MH1 All hrgh se11s11rvrly Hrtachi 
DSCllloscopes are burl! to de111a11drr1g Hrtacl11 qualrty siandards and are 
backed by a 2·year warrc1111y Tl1r.y·re JIJle to measure signals as low as 
1 mVfd1vts1on (witll XS vcrt1cc11111c1g1 11 tierl It's J specification you won' t 
find on any other 15 or 30 MHz scopes. Plus Z·axis modulation. lrace 
rotation. !rant panel X · Yope~at1on lor all scopemodels. and X10 sweep 
magnifica11on And. 30 tt1ru 100 MHz oscillioscopes oiler internal signal 
delay lines For ease at operatron. lunctronally related controls are 
grouped rnto three blocks on the color coded Irani panel Now here's the 
clincher : For what yau·d expect IO pay more. you aclually pay less. 
Check our scopes belore you decide. All scopes complete wilh probes 

IDTV302B 
30 MHz 

DUAL TRACE 
OSCIU.OSCOPE 

List $995.00 

Our Prlce:$859.00 

1V sync-separator circuit 
High-sensitivity ImV/ tll\1-
(SMHz) 
Sweep·l ime magni!ier 
( 10 limes) 
Z-axis input (intensity 
modulation) 
Signal delay line 
Complete with 2 probes 
CHI. CH2. DUAL. ADD 
DlFF. Vertical 
Dellection Modes 
X-Y Oi:JE!ration 
Trace Rotation 

Hitachi . . . The measure of quality. 
HITV152B DUAL TRACE 15MHZ (no delay) 

LIST $735.00 OUR PRICE $650.00 

HIT·V352 
35MHz DUAL TRACE 

WITH DELAY 
LIST PRICE S 1150.00 
OUR PRICE: $998.00 

Economically priced 
dual trace oscilloscope 
Square CRT with 
inlernal grallcu!eo 
(1l iuminated scale) 
High-accuracy voltage 
axis & time axis set at 
::,3}5~c~ti!ied al 10' 

High-sensitivity 
lmV/dlv. 
Lowdrltl 
2 Year Warranty 

IDT·V202 
20MHz DUAL TRACE 

LIST PRICE: 5850 
OUR PRICE: $765 

Dynamic range 8 div. 
TV sync separator circuit 
Built-in signal delay 
line (V-352) 
X·Y operalion 
Sweep-lime magnifier 
(IO limes) 
Trace rolalion system 
Fine adjusling. 
click-posilioning 
t .. mclion 

50 MHz 8r l 00 MHz 
DUAL TRACE WITH 

CAIJBRA UD TIME DELAY 
HIT V550B HIT Vl050 

50MHz with lOOMHz with 
3rd TRACE 3rd Br 4th TRACE 

TRIGGER VIEW TRIGGER VIEW 
LIST $ 1745.00 LIST $2390.00 

SALE SALE 
$1495.00 $1995.00 

'-.;e GOLD ~ I "" l SPECIAL PURCY..ASE B ~E 
16 PIN LOW PROnLE IC. E 

C95 SOOKETS [;;;; 
TIG·l6LP pkg ol 100 ........................ ... $16.00 
TIG·l6LP pkg. ol 1000 ... ... . . ... .. ......... . .. $120.00 

OEMS Stock up at this LOW PRICE 

ZIP·l6DIP 
ZIP·24DIP 
ZIP·40DIP · 

1-9 
s 5.lol 
s 7.51 
St US 

1~24 

SS.35 
SUS 
SUS 

zs.99 
SUS 
SU$ 
S9.51 

MICROCOMPUTER PRODUCTS 
MEMORY 8080 SERIES 

PART NO. PRICE PART NO. PRICE 

4116AC20 8/$20.00 INS 8080A $5.50 
2016P3 8/$100.00 INS 8085A $19.95 
2114N3L 8/$28.00 DP8212N $2.95 
5257N3L 8/$50.00 DP8214N $5.25 
2732 8/$120.00 DP8216N $2.95 
2716 8/$50.00 DP8224N $3.25 
2708 8/$20.00 DP8224-4N $9.95 

zao SERIES DP8226N $3.50 
DP8228N $5.55 

ZBOA $14.95 DP8238N $5.55 
ZBOAPIO $14.95 INS8250N $15.00 
ZBOACTC $13.95 INS8251N $7.50 
ZBOADMA $45.00 INS8253N $17.95 
ZBOASIOO $59.95 INS8255N $6.80 
ZBOASIOI $59.95 
Z80ASI02 $59.95 

INS8257N $16.45 
INS8259N $18.00 

UARTS INS8275N $59.95 

AY51013A $5.95 INS8279N $49.95 
TRl602B $5.95 n.oPPYDISC 
TRl863 $6.95 CONTROUER 
IM6402 $7.95 FDl771B·OI $24.95 

FDl791B·Ol $44.95 

l<EITHLEY 
Handheld DMMs For Every 

Application and Budget 
Easy-te>use Rotary Sw1lches 
Large06" LCDd1si:;lays 'c]"S 
de Voltage / 1. 

ac Voltage 
de Current 
ac Current 

Resistance 
Diod e Test 

3'11or4 1h Digil Accuracy 
01erload Proteclion 
Ex1ernally .l\ ccessible Ballery & Fuse 

Rugged 0 I" ABS Plasl1c Case 
Shock-Mounted PC Board 

KTHl30 ± 05% DC\/ accuracy. !OM n input 
impedence au lo polarity and currer:'. 
measuremenl through I DA 

KTHl31 Same as KTHl30 except 0 25% ace· 
uracy and enhanced band w ilh on !op 
ACV ranges 

KTHl28 See/ hear display includes both ove r/ 
under lhreshold rndicalor arrows. 
audible lone that operates on all ran· 
ges & !unctions. and ad justable thresh· 
hold 

KTHl35 41/2 dig1l. 0.05% accuracy 
KTH870 Tliermocouple (TC) based lhemomeler 
KTHl304 SoM Carrying Case & Sland (handhelds) 
KTHl306 Deluxe .Carrying Case (handhelds) 

LCD Br LED Bench DMMs 

$139.00 

$139.00 

$235.00 
$199.00 
$ ID.OD 
$ 25.00 

KTHl69 31h Digit. LCD Display $189.00 
KTHl76 41;, Digit. LCD Display $269.00 
KTH179·20A 41h Digit. LED Display. TRMS $439.00 
KTHl793 IEEE-488 lnlerlace (Model l 79·20A) $325.00 
See pp. 42-43 ot our Engineering Selection Guide in !he 
November BYTE !or a complete list ol spec ilicalions and 
accessories 

LEDU 
IM·IOA Ust RI04.95 

SP&ClAL 
$69.95 wllh tube 

Perlectly balanced fluorescent 
lighting with predsfon 
magnllier lens Tough 
thermoplastic shade, 
Easy lens removal 
Neww1re clip 
design permits 
easy installation 
and removal of fluorescent 
tube. Comes with plastic shield 
to protect hlbe from soiling 

I. ~· 

cmd damage. Colors: Gray. Black. 
and Chocolate Brown Comes with 
one 22 watt T-9 Cirdine fluor
escent tube. 3 diopter lens. 
IOlbs.. 

$69.95 

With Built-In Noise FUters and 
Surge Suppressors 

~\\ 
l\~ 

ISOLATES SENSITIVE AND VALUABl.E EQIJIPMENT FROM: 
Equipment interaction - Damaging High Voltage Spikes - PC 
line noise and hash 
PROTEC1S AGAINST: Vollage transienls caused by lightning, 
contact switching. tum-ott al inductive componen5, noise due to 
electromagnetic coupling. 
USE THE GSC ISOBAR TO ISOLA TE: Mic1oprocessor born 
peripherals - Lab instruments trom noisy equipment - Senst!:ive 
pre-amp or tape deck from power amplifier. 
THE GSC ISOBAR ELIMINATES: Equipment interaction-Equip
ment damage .tJom pcwer line spikes and surges- Errors-False 
printouts - Disk Skips · Audio or video hash 
n:ATU'R£S: Jnuclive isolated ground- Sockets individually tilter 
isolated - Ci1cuit breaker protected al 15A 
VOLTAGE t11ANSIENT SPIKE Pll01ECTION: 2IXXl Apeaklorup 
106 Secdu1alionspikes. IOOOA8/20 Secprotecliontrom~ 
pealed spikes. 
LOAD HANDIJNG, 1875 W max Iola! load; !SA per socket 
INPUT: 125 VAC. 15 amps; slanoord 3-prong plug. 

Three common outlets bui!Hn ciicuit breaker. pilci light hang
up bracket and a 6 loot cord 

UST PRICE OUR PRICE 
GOnBAR3 SH. wr. 3 lbs. S59.95 $39.95 

IBAR 46 • Four independently isolaled oullels. Built-in ISA circuit 
breaker. pilot light switch. and 6 foot cord 
GOnBAll46 SH. wr. 4 lbs. 579.95 $49.95 

IBAR 86· Boutlets.grouped to form4 independenllyisolatedsets 
al two. Built in 15A circuit breaker, on/ott switch. pilot light. 
GOFIBAR86 SH. Wf. 5 lbs. S84.95 $S4.95 

IBAR 9RM - Eight rear-mounted outlets grouped to 1orm lour 
independently isolated sets of two. plus one non-isolated con
venience outlet on tront lace. 19" rackmounl cabinet Built in 15A 
circUit breaker. pilot light. on/ott switch. and 6 loot cord · 
GOF111AR9RM SH. wr. 6 lbs. 599.95 $74.95 

LINE ST ABDJZERS 
FUU.Y AUTOMATIC LINE REGULATION OVER AN 85V AC 
TO 125V AC INPl11'.RANGE, 15 ,\ MP LOAD CAPACrrY 

TRA SERIES SPECIFICATIONS 
• Constant I 15V AC oulpul 
• 4% output regulalion tor all combinedefiecls ot line and 

load 
• 4 or 6 ground 3 prong outlets 
• 6 n. 14 gauge • 3 conductor power cord 
• Fully protected against overload 
• Rugged anodized aluminwn case. 
• Designed tor dired wall or floor mounting. or 

bench top use. 
TRA650 500 WATTS, 4 RECEPTICLES 

UST PRICE OUR PRICE 
GOFTRA650 SH. wr. JO lbs. 579.95 $69.95 

TRAllSO 1000 WAYTS 4 RECEPTICLES 
GOFTRAllSO SH wr. 20 lbs. 5159.95 $139.95 

TRAJ650 1500 WATTS, 6 RECEPilCLES 
GOFTRAl650 SH. wr. 20 lbs. 5239.95 $210.00 

. , 

IDUIMIOGY Gray 
IDUIM IOBK Black 
lDUIM IOCB Brown 

PRIORITY ELECTRONICS 
91 6 1-B DEERING AVE e CHATSWORTH. CA 91311 

~ MM' I 
I 

• ORDER TOLL FREE (800) 423-5922 CA, AK, ID CALL (213) 709-5464 

Iii 
II NED A 

Terms U.S. VISA. MC. BAC. CheckMoneyOn::ler.U.S. f\Jncls Only. CAresidenls add6% Sales Tax MINIMUM PREPAID ORD ER S 15.00. 
Include MINIMUM SHIPPING & HANDLING al 52 .JO lorlhe !irsl 3 lbs. p lus25c !oreachaddilional pound Orders over 5() lbs. senl 
treight collect. Just in case. please include yourphone no. Pricessubject to change without notice. Wewil do our best to maintain 
prices through Janu01y. 1982. Credit Card orders w!ll be charged appropriate freight. See November BY1'1: tor60 page Catalog 
or send S 1.00 lor your copy today. Sale prices are tor prep:::Iid orders only. 

Circle 307 on innr1 lrv r.;irrl 



"HOBBY" WIRE WRAPPING 
TOOL BATERV POWERED 

For .025" (0.63mm) sq post "'MODIF IED'" 
wrap. positive inde xing anll-overwr;ippmg 
device. 
OKMBW2630 Tool 
OKMBCl Baneries 

$21.95 

~KMBT30 
OKMBT2628 

and Charger $14 .95 
Bit !orAWG30 $ 4.19 
Bi t !or 
AWG 26-28 $ B.49 

$8.49 

BW928 INDUSTRIAL WRAPPING TOOL 
GREAT FOR 
PRODUCTION! 
• Accepts Industrial Bits & Sleeves 

(Gardner Denver or equ1valenl) 
• Auto-Indexing 
• Modif ied Wrap 
• Back-Force available (Recommended for :;30) 
PART NO. DESCRIPTION PRICE: 
OKMBW928 Tool $64.95 
OKMBW9288F Tool (wi th Backforce) $69.95 
OKMBT301 #30 Bil and Sleeve $34.95 
OKMBCI Balteries & Charger $14.95 

TRI-COLOR DISPENSER 
• 3 Rolls or Wi re in one dispenser 
• 3 Colors Blue. Whi te. Red 50 ft. al each 

color 
• AWG 30 (0.25mm) KYNAR Insulated Wire 
• Bui lt -in Plunger cuts wire to desired length 
• Built-in Stripper strrps 1" of insula11on 
• Refillab le (for ref ills. see below) 
DKMWD3DTRI Tri-Color Dispenser $B.49 
DKMR3DTRI Replacemenl Rolls SB.49 

WK-7 IC INSERTION 
DKMWK 7 Complele tC Inserter/Extractor Kit $34.95 

INDIVIDUAL COMPONENTS 
DKMMDS141B 14.-16 Pin MOS CMOS Sa le Inserter s B.95 
DKMMDS242B 24-28 Pin MOS CMOS Sale Inserter $ B.95 
DK MMDS40 36-40 Pin MOS CMOS Sale Inserter s 9.95 
DKMEKl 14-16 Pin Extractor Tool s 1.95 
DKMEX2 24-40 Pin CMOS SAie Extractor Tool $ 9.95 
DKMINSl416 14-16 Pin Dip/IC Inserter s 3.95 

TERMINALS 
• 025" 10 63 mm) Square Post 
• 3 Level Wire-Wrapping 
• GoldPlated 25 per Pkge. 

l="".""!r~=:t:l==.t DKMWWTI Slotted Terminal $6.29 
DKMWWT2 Single Sided Term1, 31 $3.79 
DKMWWT3 IC Socket Terminal $6.29 

t::!ii:::!i:S~~~DKMWWT4 OBL Sided Terminal $2.19 
TERMINAL INSERTING TOOL F 0 R ABOVE: DKMINSl $2.9B 

~ 
~ l I . 

. . 

• • 

P.C.B. TERMINAL STRIPS 
The TS strips provide oositive screw activated 
clamping acdtion. accomodate wire sizes 14· 
30 AWG (1 .B-0.24mmJ Pins are solder plated 
copper .. 042 inch (1 mm) diameter on 200 inch 
(5mm) centers. 
DKMTS4 4-Pole $1.9B 
DKMTSB 8-Pole $2.9B 
DKMTS12 12·Pole $3.9B 
MODULAR TERMINAL STRIPS 
The space-saving termina ls take conductors 
from 26 through 16 AWG conforming to 20 
mi;h 15 08mm) hole spacing on board up to 
125 inch 13 20mmJ thick. 
DXMTS6MD 2-Pole $2 .19 
PC BOARD 
rtir: 4 x 4, x 1/ 16 inch board is made of glass 
rn;J! r:rJ EPI XY Laminated and features solder 
r.r1:it1:d 1 01 conner pads The board has 
(lfr1VtWlfl lorn n/44 !wOStdededg eCOnneCl· 
111wirt11;w11:1r.1s rm 5tandard 156 spacing. 
OKMHPGBI HolilJy Ooard $5.49 
VACUUM VISE 
Un111111: v:1r;umr1 IJ;1sed IJijhl duly vise lor 
pu:r ;1~; u111 ti;u1flhm1 of small components and 
n~~rnnl1h1!~ HWJfJf!(J ABS c11nstruction 111-i·· 
f18rr1111/ w1rJr! p1ws 1 v ... Cl?.mrn) travel for 
mnxnm1111 v1:1sahilly Also foatures crew lugs 
l1ir pr:rmarn!nl 111stallar1<m (mounting screws 

included) 
OKMVV1 Vacuum V1sr: $3.79 

WHY CUT? 
WHY STRIP? 
WHY SLIT? 

WHY NOT 
• AWG 30 Wut! 
• 025·· Sq11cue Posts 

J11st Wrap lool Wi~ 
One 50 Fl Roll or ~;~e ~ 

• D.11sy Cl1a111 or Po1111 to Pupi111 
• No Sln1111m!1 or Shtlmg lkrirn1ed 

. JUST WHAP 
• Built 111 Clll Oft COLOR PART ND. UST 
• Easy Lo~1du10 o1 Wire 81ue DKMJW8 S15.95 
• Avallal.Jle Wue Colors 

Blue. Whlle. Red & Yellow 
While OKMJWW S 15.95 
Yellow DKMJWY $15.95 

DKMJWR $15.95 I Ren 

l! 
JUST WRAP KIT 
CONTAINS 
• JUST WRAP Tm 
• Roll ol Blue Wire. 50 Ii 
• Roll o1 Wn11e Wire. 50 ft 
• Roll al Yellow Wire. 50 ft 
• Roll al Red Wrc 50 ~ - • Unwrapping Ted 

DKMJWK6 JUST WRAP Kii $26.95 

~ JUST WRAP REPL.ACEM ENT ROLLS 
OKMRJW d Blue Wire 50 11 •Oft 3.49 
OKMR JWW Wl111e Wife so II rail 3.49 

~ 
OKMRJWY Velk>• W<e 50 IL roll 3.49 
OKMRJW R R00 W.e 50 llrOIJ 3.49 

UNWRAP TOOL FOR JUST WRAP 

OKMJUWI UnvnaP1J1119 Tool 3.79 

i------~ WI RE DISPENSER 
!•--~~-• Wllh 50 IL Roll ol AWG 30 KYNAR' w•e

wrapgmg wue 
• Bw11-1n l'Uw;)er cuts 1·.• e 10 deSled lengtn 
• B~li"n Sir~ stnPS 1· of llSlllation 
• RehllalU !fer rel~~ see Delo•~ 
OKMWD30B $5.49 

DKMWD3DY Yellow Wire 5.49 

DKMWD30W WhTteWire 5.49 

Red Wire 5.49 

DISPENSER REPLACEMEN T ROLLS 
W•. e lor "re-wrappill9AWG-3010 25rnm) KYNAR' 
\WC 50 It rel SJlloei !:lated. SOllO COl'O.clor. easy 
stripping. 

PGS050U 30·AWG Blue 50 It roll $3.49 
PGSD5DY 30-AWG Yellow 50. It roll 3.49 
PGS050W 30-AWG While 50 It roll 3.49 
PGS050R 30-AWG Red 50 II roll 3.49 

••••••••••• IJ I( 15 i6 ti tB 19 20 21 22 2J 2( 

Uup- ID 
i't t. Pt11-

121t10 9 8765(J2 1 •••••••••••• 

PART ND. 
DKM141D 
DKM161D 
DKMlBIO 
OKM20ID 
DKM241D 
DKM2BID 
DKM4010 

SOCKET WRAP - ID 
Shpped onto socket beto1e wrapping t a 1dent1fy oms 

PKG. QTY. PRiC E PART ND. PKG: QTY. PRICE 
10 Sl .89 DKM141D1DD 100 $8.95 
10 1.69 DKMl61D1DD 100 8.95 
10 1.B9 DKM181D5D 50 8.95 
5 1.69 OKM20I050 50 8.95 
5 1.69 DKM241D5D 50 9.95 
5 1.69 DK1~2B5D 50 9.95 
5 1.69 DKM4D25 25 8.95 

PRB-1 DIGITAL LOGIC PROBE 
Compatible with all logic fa ~ilies µsi.ng a 4 to 15V power supply. Threshhotds 
automatically programmed. Visual indication of logic levels to show high, low. bad 
level or wen circuit looic oulses. 

• 10 nsec. p.ilse responses 
• 120K input impedance 
• Automatic resetting me1rory. 
• Includes tip with protective cap & coiled cord 

PSL-1 LOGIC PULSAR 
Superim~ses a pulse train (20pps) or a single 
pulse onto the circuit node under testwilhout un· 
soldering \C's 
•Automatic polariity sensing 
• 2 us pulse width 
• Finger tip push button acluated 
• Includes tip with protective cap & coiled cord 
DKMPRBl Digital Log ic Probe '3U5 
DKMPLSl Logic Pulser $54.~5 

Pl DESOLDERING PUMP 
Easy one hand operal1on Rugged all metal con· 
strucl1on. Replaceable TEFLON TIP Sell Cleamng 
on each stroke. Suction precisely regulated lor 
reliable desoldering withoul damage to delicate 
ClraJllry. 
PART NO. DESCRIPTION PRICE 
DKMPI Desoldering Pump Stl.95 

TESTED CABLES PageASSEMBLED AND 

.,. 
• Fu ll y Assembled & Tested 
• Robinson-Nugent IDC Connectors 
• Many Standard Configurations 
• Custom lengths and combinations available 

DIP JUMPERS 
Available with 14, 16, 24 and 40 contacts. Mates with 

PGC 14P36 
PGC 14P06P 
PGC 14P12P 
PGC 14PIBP 
PGC 14P24P 
PGC 14P36P 

PGC 16P36 
PGC 16P06P 
PGC 16Pl2P 
PGC 16PIBP 
PGC 16P24P 
PGC 16P36P 

PGC 24P36 
PGC 24P06P 
PGC 24P12P 
PGC 24P1BP 
PGC 24P24P 
PGC 24P36P 

PGC 4DP36 
PGC 4DP06P 
PGC 40P12P 
PGC 4DP1 BP 
PGC 4DP24P 
PGC 4DP36P 

PGC 20E36 
PGC 2DE36E 
PGC 2BE36 
PGC 2BE3BE 
PGC 34E36 

PGC 34E36E 
PGC 40E36 
PGC 40E36E 
PGC 50E3B 
PGC 5DE36E 

standard IC socket. 
14 PIN DIP JUMPER 36"SGL 
14 PIN DIP JUMPER 06"DBL 
t4 PIN DIP JUMPER 12"DBL 
14 PIN DIP JUMPER 18"DBL 
14 PIN DIP JUMPER 24"DBL 
14 PIN DIP JUMPER 36"DBL 

16 PIN OIP JUMPER 36"SGL 
16 PIN DIP JUMPER 06"DBL 
16PIN DIP JUMPER 12"DBL 
16 PIN DIP JUMPER 18"DBL 
16 PIN DIP JUMPER 24"DBL 
16 PIN DIP JUMPER 36"DBL 

24 PIN DIP JUMPER 36"SGL 
24 PIN DIP JUMPER 06"DBL 
24 PIN DIP JUMPER 12"DBL 
24 PIN DIP JUMPER 18"DBL. 
24 PIN DIP JUMPER 24"DBL 
24 PIN DIP JUMPER 36"DBL 

40 PIN DIP JUMPER 36"SGL. 
40 PIN DIP JUMPER 06"DBL. 
40 PIN DIP JUMPER 12"DBL. 
40 PIN DIP JUMPER 18"DBL 
40 PIN DIP JUMPER 24"DBL 
40 PIN OIP JUMPER 36"DBL 

CARD EDGE JUMPERS 
Mate with sta ndard 0.62" PC boards 

20 PIN CARD EDGE 36"SGL. 
20 PIN CARD EDGE 36"DBL. 
26 PIN CARD EDGE 36"SGL. 
26 PIN CARD ED GE 36"DBL. 
34 PIN CARD EDGE 36"SGL. 

34 PIN CARD EDGE 36"DBL. 
40 PIN CARD EDGE 36'SGL. 
40 PIN CARD EDGE 36 ""DBL 
50 PIN CARD EDGE 36"SGL. 
50 PIN CARD EDGE 36"DBL. 
SOCKET JUMPERS 

$ 4.00 
$ 4.60 
$ 4.75 
$ 4.95 
$ 5.10 
$ 5.5D 

$ 4.50 
$ 4.90 
$ 5.20 
$ 5.40 
$ 5.65 
$ B.05 

$ B.50 
$ 7.50 
$ 7.75 
$ B.05 
$ B.35 
$ B.95 

$10.50 
$11.35 
$11.B5 
$12.35 
$12.BD 
$13.75 

$ 7.25 
$10.95 
$ B.50 
$12.40 
$10 .50 

$15.15 
$12.25 
$17 .50 
$15 .00 
$21.65 

Mates with two rows of posts on .100" centers 
PGC 2DS36 20 PIN SOCKET 36"SGL. $ 5.50 
PGC 2DS36S 20 PIN SOCKET 36"DBL $ 7.50 
PGC 26S36 26 PIN SOCKET 36"SGL $ 6.95 
PGC 26S36S 26 PIN SOCKET 36"DBL $ 9.40 
PGC 34$36 34 PIN SOCKET 36"SGL. $ B.B5 

PGC 34S3BS 
PGC 4DS36 
PGC 4DS36S 
PGC 5DS36 
PGC 5DS36S 

34 PIN SOCKET 36"DBL 
40 PIN SOCKET 36"SGL. 
40 PIN SOCKET 36"DBL 
50 PIN SOCKET 36"SGL. 
50 PIN SOCKET 36"DBL 

"D" CONNECTORS 
Mates with any standard female 0825 " D" 

Subminiature Connector 

$11 .90 
$10 .35 
$13 .4D 
$12.75 
$17 .05 

PGC 25DP3B 25 PIN IDB25P 36"SGL. $12.00 
PGC 25DPD6DP 25 PIN IDB25P 06"DBL $17.95 
PGC 25DPl2DP 25 PIN IDBl!5P 12"DBL SIB.25 
PGC 25DP1BDP 25 PIN IDB25P 18"DBL $tB.55 

PGC 25DP24DP 25 PIN IDB25P 24"DBL $1B.B5 
PGC 25DP360P 25 PIN IDB25P 36"DBL $19.45 
PGC 25DPBOOP 25 PIN IDB25P 60"DBL $20.B5 

SPECIAL COMBINATIONS 
Designed to meet the needs of computer 110 and Floppy 

PGC 26S060S 
PGC 2BSl20S 
PGC 26SIBOS 
PGC 26S240S 
PGC 2BS3BOS 
PGC 25SBDDS 

Disk interfacing. 
26 PIN SDCKET/25 PIN IOB25S 06" 
26 PIN SOCKET/25 PIN IDB25S 12" 
26 PIN SDCKET/25 PIN IDB25S 18" 
26 PIN SOCKET/25 PIN IOB25S 24" 
26 PIN SOCKET/25 PIN IDB25S 36" 
26 PIN SOCKET/25 PIN IDB25S 60" 

$13.70 
$14.05 
$14.35 
$14 .65 
$15.30 
$16 .55 

PGC 25DPDBDS 25 PIN IDB25P/IDB25S 06" $1B .BD 
PGC 25DP12DS 25 PIN IDB25P/IDB25S 12" $19 .10 
PGC 250P1BOS 25 PIN IDB25P/IDB25S 18" $19.40 
PGC 25DP24DS 25 PIN IDB25P/IDB25S 24" $19.75 
PGC 25DP36DS 25 PIN IDB25P/IDB25S 36" $20.35 

PGC 25DP6DOS 25 PIN IDB25P/IDB25S 60" $21.BD 
PGC 5DED6S 50 PIN CARD EOG E/SDCKET 06" $1B.35 
PGC 5DEl2S 50 PIN CARD EDGE/SOCKET 12" $1B .95 
PGC 5DEIB S 50 PIN CARD EOGE/SOCKET 18" $17.55 
PGC 5DE24S 50 PIN CARD EDGE/SOCKET 24" $18 .15 

PGC 50E3BS 50 PIN CARO EOGE/SOCKET 35·· $19 .35 
PGC 50E6DS 50 PIN CARD EDG E/SOCKET 60" $21.75 
PGC 34S4BE3DE 34 PIN SOCKET/CARD EDGE 48" /30" $22.95 
PGC 34S60E3DE 34 PIN SOCKET /CARD EDGE 60"/30" $23.95 
PGC 5DS4BE3DE 50 PIN SOCKET /CARD EDGE 48"/30" $31.95 

PGC 5DS6DE3DE 50 PIN SOCKET/CA RD EDGE 60"/30" $32.95 
PGC 34S4BEX4 34 PIN SOCKET/EDGE CARO X 4 $34.95 
PGC 34S60EX4 34 PIN SOCKET /ED GE CARD X 4 $35.95 
PGC 5DS48EX4 50 PIN SDCKE11EDGE CARD X 4 $51.95 
PGC 5DS6DEX4 50 PIN SOCKET/EDGE CARD X 4 $52.95 



~IJIRDBllll.SDlll 
~lllUGElllT,llllC. Connectors1 Plugs1 and Sockets 

EDGECARD CONNECTOR D·SUBMINIATURE CONNECTORS ICN SERIES GOLD 

.1" Spacing. Crimps onto cable with mdina1y vise & mates with standard 

.062" Card Edge. 

PART ND. 
RNIDE2D 
RNIDE26 
RNIDE34 
RNIDE4D 
RNIDE50 

NO. OF PRICE 
PINS 1'9 10·24 25·99 

10/20 4.35 4.00 3.30 
13/26 5.00 4.50 5.75 
17/34 6.00 5.40 4.50 
20/40 6.90 6.20 5.30 
25/50 7.25 6.80 5.90 

SOCKET CONNECTOR 
. ., 

;rrtm1mm•11111•1_,~.,"'~• 

, - . . ~ . . 

100·249 
3.00 
3.25 
4.00 
4.80 
5.30 

. l" Spacing. Crimps onto cable with ordina1y vise & mounts to header sold 

PART NO. 
RNIDS20 
RNIOS26 
RNIDS34 
RNIOS40 
RNIDS50 

ND. OF PRICE 
PINS 1·9 10·24 

10/20 2.75 2.50 
13/26 3.50 3.20 
17134 4.50 4.20 
20/40 5.40 5.00 
25150 6.50 6.00 

25·99 
1.85 
2.40 
3.10 
3.65 
4.60 

HEADER CONNECTOR 

100·249 
1.70 
2.20 
2.90 
3.30 
4.20 

.1" Spacing. Mounts on PC Board & Males with IDS Socket above. 

RIGHT ANGLE SOLOERTAIL GOLD HEADER 
PART NO. 1·9 10·24 25·99 100·249 

RNSIDH20SR 1.90 1.60 1.20 1.00 
RNSIOH26SR 2.25 2.00 1.55 1.30 
RNSIDH34SR 2.95 2.60 2.05 1.70 
RNSIDH40SR 3.60 3.00 2.40 2.10 
RNSIDH50SR 4.30 3.60 3.00 2.55 

RIGHT ANGLE WIRE WRAP GOLD HEADER 
PART NO. 1-9 10·24 25·99 100·249 
RNIOH20WR 4.15 3.60 2.75 2.40 
RNIDH26WR 5.30 4.30 3.60 3.10 
RNIDH34WR 5.95 5.00 4.15 3.70 
RNIDH40WR 7.00 6.00 4.90 4.30 
RNIDH5DWR 7.95 6.80 6.15 5.20 
Straight headers are also available at the above prices. 
Drop the R from the end of the part number to specify St raight 
RNIEJ24 Header Eiec!or Bars !Package ol 4) SI.OD 

COLOR COOED LAMINATED CABLE FOR INSULATION 
DISPLACEMENT 2B GUAGE, 1 STRAND 

NO. OF PRICE PER SPDOL /C 
PART ND. CONDUCTORS 10 Ft. 100 Ft. 
IDC09CC' 9 3.80 30.00 
IOC14CC' 14 4.75 40.00 
IOC16CC' 16 5.50 45.00 
1oc2occ• 20 7.00 60.00 
IOC25CC' 25 8.50 72.00 
IDC26CC' 26 8.50 72.00 
IDC34CC' 34 11.00 100.00 
IDC40CC' 40 13.00 115.00 
IDC50CC' 50 16.00 145.00 

GRAY LAMINATED CABLE FOR INSULATION DISPLACEMENT 
2B Gauge 1 Strand 

NO. OF PRICE PER SPOOL IC 

PART NO. CONDUCTORS ID Fl . 100 Ft. 
IDC09GY• 9 2.50 18.05 
IOC14Gf• 14 3.50 28.00 
IDC16GY' 16 4.00 32.00 
IDC20GT' 20 4.80 40.00 
IOC25GT' 25 6.00 50.00 
IOC26GT' 26 6.00 50.00 
IDC34Gf• 34 8.30 66.00 
IDC40GT' 40 10.00 11.00 
IOC50GT' 50 12.00 95.00 

'Add "/C" to Part No. for 100 Fl. Spool 

Solde1 Slyle solders onto cale, IOC. Style crimps onlo cable with vise. 

INSULATION DISPLACEMENT TYPE 
P = Plug, Male Type · S = Socket. Female Type · C =Cover Hood 

NO. OF 
PART NO. 
IDCDE9P 
IOCDE9S 
IDCOE9C 
IOCOAl5P 
IOCOAl5S 
IDCDAl5C 
IDC08 25P 
IOCOB 25S 
IOCOB 25C 
IOCDC37P 
IDCOC37S 
10CDC37C 

PINS 1·9 
9 4.20 
9 4.50 
9 1.25 

15 4.35 
15 5.00 
15 1.40 
25 6.25 
25 6.60 
25 1.60 
37 8.80 
37 11 .00 
37 2.25 

10·24 
4.00 
4.20 
1.10 
4.20 
4.85 
1.25 
6.00 
6.35 
1.50 
8.00 

10.25 
2.20 

SOLDER TYPE 

25·99 
3.60 
3.80 
1.00 
3.75 
4.35 
1.10 
5.20 
5.60 
1.35 
7.20 
9.20 
1.80 

100·249 
3.20 
3.40 
.95 

3.40 
3.90" 

.95 
4.70 
5.00 
1.20 
6.40 
8.20 
1.60 

PART NO. DESCRIPTION PRICE 
1·9 10·24 25·99 

CNODE9P 9 Pin Male $2.10 $1.90 $1.70 
CNOOE9S 9 Pin Female $2.70 $2.40 $2.10 
CNOOE9C 9 Pin Cover $1.50 $1.25 $1.10 
CNDOA15P 15 Pin Male $2.75 $2.45 $2.15 
CNOOA15S 15 Pin Female $3.95 $3.60 $3.20 
CNODA15C 15 Pin Cover $1.50 $1.30 $1.10 
CN00825P 25 Pin Male $3.00 $2.75 $2.25 * CNDDB25P 100 pcs at $1 .95 ea. * 
CNDD825S 25 Pin Female $4.DD $3.75 $3.DD * CNDDB25S 100 pcs at $2.95 ea. * 
CND0851226 2 Pc. Biack Hood $1.90 $1.65 $1.45 

*CNDDB51226100pcsat$1.00ea* 
CN00851212 1 Pc. Grey Hood $1.60 $1.45 $1.30 
CNDP25H 2 Pc. Grey Hood $1.50 $1.25 $1.10 
CNDOC37P 37 Pin Male $5.80 $5.10 $4.45 
CNODC37S 37 Pin Female $8.70 $7 .70 $6.70 
CNOOC37C 37 Pin Cover $1.80 $1.55 $1.30 
CNOOD50P 50 Pin Male $8.75 $7.75 $6.70 
CN00050S 50 Pin Female $11.65 $10.25 $8.90 
CNOOD50S 50 Pin Cover $2.00 $1.80 $1.60 
CN0020418 Hardware Set 2 Pr. $1.00 $ .80 $ .70 

AS232, DB25P, EIA 
CNORS2328F Class 1 Cable 8 Con. 8 Ft$19.95 $17 .95 $15.95 
CN05730360 Cent. 700 Series/Epson $9.00 $7.50 $6.00 

Prinler Conn. 
IDC5730360 IDC Version ol Above $9.95 $9.00 $8.00 

DIP PLUGS ~ -.1 ·· Spacing. Crimps onto cable with ordinary vise & plugs into standard IC 
Socket. ND. OF 
PART NO. PINS 1·9 10·24 25·99 100·249 
RNIOP14 14 1.50 1.40 1.25 1.10 
RNIOP16 16 1.70 1.60 1.45 1.30 
RNIDP24 24 2.50 2.20 2.00 1.80 
RNIDP40 40 4.15 3.65 3.30 3.00 

RN ICU Series Solder Tail Sockets 
End side stackable. Low prolie Closed Ent1y. Lead Enl1y has 

; I I ! i \ r' ~~i;;,~ ~~:dl~~~n~~~g~e~i"l~~~~:~.~~t!::i:~ :: 
place while solderiing. Cootact's long nx:ivement arm provides 

= low inse1tion force. Normal force of contacl cO'Tlbined wilh 
uncoiling force p-ovide high retention (making socket vibralim 
resistant). Gas tight. Tin Plated. 

10·49 100·499 1.000+ 
-PART NO. PINS HI ti0·99 500·999 
RNS08LP 08 N/A .15 .ld .08 .07 .06 
RNS14LP 14 N/A .18 .15 .14 .12 .11 
RNS16LP !6 N/A .20 .18 .16 .13 .12 
RNS18LP 18 .30 .25 22 .18 .15 .13 
RNS20LP 20 .30 .25 .23 .20 .17 .145 
RNS221P 22 .35 .30 .25 .22 .19 .17 
RNS24LP 24 .40 .35 .30 .24 .20 .18 
RNS28LP 28 .45 .40 .35 .28 .24 .21 
RNS40LP 40 .50 .45 .42 .40 .35 .31 
·MINIMUM ORDER SI.OD Per Line Item 

Call trx AN figh Reliability Solder Sockets 

• ~ J PRIORITY ONE ELECTRONICS M•MB•o 

I~ 9161-B DEERING AVE.• CHATSWORTH. CA 91311 Ciiil 
~~~Vl~A1:9.~~~~o!.~&9)!~~2J£~ts~ll!fes9~1~~~?mOotgfi~ 
""' ' '' J,, Mii Jllv!IJM SHIPPING & HANDLING d S2.50 lor !he first 3 lbs .. plus 25c fcr each additional pound Orders over 50 lbs sent 
lr•:i• Jt.1 • ;1 ,JJr:• j Just in rose. please include your phone no. Prices subject to change without notice. We\.\rilldoourbestto maintain 
f ,n • :1 ~ : . 11.r' ~ r Jh .J•unVHY~ 1982. SCX:KET and CONI\JECTOR prices based on GOLD, not exceeding 5700.00 per oz. Credit Card 
1,r•J<:r:. ·111JJ t_,, d1rJrqed app1op1iate freight. 

Circle 308 on inquiry card. 

II NEDA 

3 LEVEL WIRE WRAP 
SOCKETS 

• 10 r< ir. GOLD Platl-d Pins 
• Deep Chamlered Clused En!ry 

Contacls 
• RN Side Wipe Coniacl Design 
• Phosphor Bronze Contac1 Maierial 
• Terminal Barbs Allow Self·lock 1n10 

PC Board 
• Rugged Socket Body Design 
• Deep Chamlered Closed Entry Contacts 

PRICE 
PART NO. PINS 1·9 10·24 25 ·99 

RNSOBWWG 8 .6Q .55 .49 
RNS14WWG 14 .75 .70 .65 
RNS16WWG 16 · .85 .75 .70 
RNSlBWWG 18 1.00 .90 .80 
RNS20WWG 20 1.20 1.05 .96 
RNS22WWG 22 1.35 1.25 1.15 
RNS24WWG 24 1.35 1.25 1.15 
RNS2BWWG 28 1.70 1.55 1.40 
RNS40WWG 40 2.20 2.05 1.85 
GOLDPLATEDCONTACTS NEW! 

100·249 

.45 

.55 

.60 

.75 

.91 
1.05 
1.05 
1.34 
1.60 

SELECTIVE PLATED 

PART NO. PINS 

RNSOBTWW 
RNS14TWW 14 
RNS16TWW 16 
RNSlBTWW 18 
RNS20TWW 20 

. RNS22TWW 22 
RNS24TWW 24 
RNS28TWW 2H 
RNS40TWW •ID 

TIN 
PLATED 
TAILS -

PINS THAT WILL SAVE 
YOU MONEY BY 
HAVING GOLD ONLY 
WHERE IT COUNTS! 
Same as above except pins 
are se lectively pla t ed. 

PRICE 
1·9 10·24 25·99 100·24 250·99 

.55 .50 .45 .41 .37 
.65 .55 .50 .47 .44 
.75 .65 .52 .51 .46 
.90 .79 .75 .70 .65 

1.10 .95 .91 .87 .82 
1.25 1.15 1.05 .94 .89 
1.25 1.15 1.05 .96 .89 
1.50 1.45 1.35 1.25 1.15 
2.00 1.80 1.60 1.40 1.30 

Ca ll for RN High Reliabili ty Wire Wrap Sockets 

page 
PRECUT WIRE WRAP WIRE 
Precut Wire Save Time and 

Costs Less Than Wire on Spools 

Kyn, 11 pi1en11 wue All lengths are overall including 1 ·· strip on each end Colors 
and lengths cannot tie nm:.edfor Quantity pnct11g Choose from colors Red !RI 
Blue tU• Black 181 and Yellow IYI 

/C /0 /M 
PART NO. LENGTH 100/lybo 500.{!ubo 1000.l!!!!!.L 

PGP025t' 2 S" $1.38 $3.94 S6 .19 
PGP030t' 30' 1.43 4.25 6.7B 
PGP035t' 35 " 1.51 4.57 7.37 
PGP040t' 4 a·· 1.56 4.88 7.94 
PGP045t' 4 5· 1.63 5.21 8.54 
PGP050t' 5 o· 1.69 5.54 9.13 
PGP055t' 55" 1.74 5.92 9.72 
PGP060t' 6 0" 1.82 6.23 10.31 
PGP07Dt• 7 a·· 2.19 7.44 12.44 
PGPOliOt• 8 0 ' 2.35 B.12 13.79 
PGP090t' 9 0" 2.46 8.92 15.01 
PGP100t' 10 0" 2.63 9.58 16.28 
t Specify package size when ordering: 100 (C). 500 ID). 1 ODO IM). 
• Speclly color when ordering. RED IR). BLUE IU). BLACK (81. & 

YELLOW (YJ. E :.. i1111~e ll vou w1sll U, order 12) p~g 100 0 ~ Red· 

PGP040MA 579 4 51588 

BUY PRECUT WIRE IN KITS AND SAVE 

PGPWKI' ~9.95 PGPWK3' S34.95 
C~NTAINS CONTAINS 

200 3 100 4' 1"" 2:,0 2' i" 500 41a·· 
200 3'i' 100 s· 500 3 500 s· 
100 4 · 100 6" 500 31i .. '" 500 51/i ' 

PGPWK2' S24.95 SQQ 4" 500 6" 
CONTAINS PGPWK4' $59 95 

250 21 _;· 250 5·· CONTAINS 
500 3 100 51., 500 21;o"" 1000 41 2"" 

500 3' .. 100 6" 1000 3·· 1000 5 · 
500 4" 100 61 1"" 1000 312"" 1000 s· 
250 4'.· 10U 7· :ooo 4" 1000 6" 

·wire kit assortments are available in the 4 colors mentioned above 
along with a rainbow assortment Use color code IAI lor the rainbow 
assorlmenl Exam le .. II oo wish to ordt:1 2 wire kit 3 m blue-

PGPWK3U $34.95 S69.90 



Unclassified Ads 
FOR SALE: AIM·65 wl!h 4 K. assembler. BASIC. and new 
enclosure. In excellenr working cond111on; $450. Assembled 
and working Video· I with 4 K. DIA. and AID (AID module 
needs work/; S300. Brnh tor s 700. Also. video rerm1nal; 
negouable . Dave Troutt. 3261 M1ch1gan Ave .. Cosra Mesa. CA 
92626. (714J 546·74BI 

FOR SALE: Amateur radio transceiver: 5BD-Delta. 9-band. 
TENTEC. sohd state; 5690. Power supply; 590. Will consider 
trade tor computer equipment. H.0. Chapin. POB 1918. Fort 
Colltns. CO BD522. (303J 4B4·4 I 2 I 

FOR SALE OR SWAP: H·P microprocessor training 
course. Complete 1n brand-new cond1c1on. Conra1ns 5036A 
lab. 5DD4A signature analy2er. and 5024A logtC probe kl! . 
52270 or swap tor Tektronix 565B osCtlloscope. Walter Lindell. 
757 Columbus Ave .. San Francisco. CA 94 I 33. 

FOR SALE: OSI Challenger IP. Series I (metal caseJ. upgrad· 
ed to 8 K. sw1rch·selecrable 1 or 2 MHz clock. rape read/wnre. 
print at 3DD. 600 and 1200 bps. and CEGMON PROM ex· 
panded mon11or; 5350. Variety of rape software. 1nc!ud1ng OSt 
assembler/edttor and extended monitor: SSO . Mike FJChtelman. 
72·6 I I 13 St.. Forest Hills. NY I 1375. (2121 263-1221 evenings. 

WANTED: TRS·BD Level II programs to swap: games. home. 
and business programs. Send rape. disk. or l1sc1ng with your 
name and address. George Vandervort. POB 199. San Marcos. 
TX 78666. 

FOR SALE: IBM Selectnc 110 printer. correspondence code. 
WJ(h parallel interface (8 brcs out. I brc rn/ and dnver sofcware 
tor a 6502 . Also. manuals and spare parts. 5450 plus sh1pp1ng. 
Al Thomason. 2544 Union #27. Klamath Falls, OR 9760 I. (503/ 
883·327B . 

FOR SALE: Sinclair ZXBO personal compucer in pe1fect cond1-
uon. 16 K programmable memrny. B K tloat1ng·po1nt BASIC. 
and ZBOA processor. Manual rncluded. plus subsrnpuon to 
'>Y"'. and all back 11sues. Clock speed 11 3.25 MH2. 5240 or 
bescoffer. Cose s 350 new. Brad Koma. Spring Hill Farm. Easton. 
PA 18042. (2 I 5J 252-7134 . 

FOR SALE: CI P 1n good cond1Mn. With 8 K. case. power 
supply. manuals. BASIC 1nscrurnon book. R/F modulator. 
cables. and demonsrr at1on capes. Bes1 offer cakes all. Mike Kirk. 
1205 Washington. Friona. TX 79035. (806J 247-3767 
week.ends. 

FOR SALE: ADDS Regent I DD video terminal. like new: 
S600. US Roboucs auco·answer/or1g1nate modem Model USR 
320: s I 00. lncerTec lmerTube 3 vrdeo rerm1na1. one-momh old: 
56DD. Jack Hardman. 6DD Cortlandt St.. Belleville. NJ 0 7109. 
(20 I ( 75 I ·3DD5. 

WANTED: Nonprofit microcomputer club in France requests 
concaccs w ith similar organrzatrons 1n the Unaed Scares and 
Great Brtta1n. wrth specral regard to software. We also seek 
reprint nghrs of magazines and benchmarks .. and sofrware For 
our organizanon's rwo radio srauons. AMJF. 6 rue des Ormes. 
94 I 20 Fomenay·Sous·801s. France. 

FOR SALE: LSI· I 112 complete system WH·I I A with 64 K. 
three WH· I 1 ·5 serial cards. WH-27 dual 8-1nch floppies. 
WH- 14 printer. Hazelune 1 5 10 rerm1naL and AJ acousr ic 
coupler. Runs UCSD Pascal or DEC PDP·l 1103 soltware. Best 
oltet F. Monaco. 570 C. Connor Rd .. West Point. NY 10996. 
(9 14J 446-4217 

WANTED: Hewlen-Packard HP· 19 calculator 1n good cond1· 
[Ion. John Dilday. 621 VtCkers Ave .. Durham. NC 27701. (919J 
682-1121 

FOR SALE: Commodore PET computer. B K upgraded to 
32 K. wuh rape dnve. keyboard. and screen: S950. Dellnn 
Shields. 903 Enterprise Dr .. Suite I. Sacramento. CA 95B25. 
(916J 929-7670 

FOR SALE: H·B 64 K Trionyx board. H-8·5 inter lace. H·l 7 
disk controller only. and H·P rerm1na/ (unmodified): s l 200. Joe 
C1oss. BDI D East Zimmerly. W1ch1ta. KS 67207. (316J 6B5·B673 . 
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FOR SALE: Heath H-8 computer. B K programmable 
mem01y. 110 interface board. H-9 video terminal. BASIC. Ex· 
rended BASIC. editor. games. and documenrar1on. s 500. Al 
Meyer. 28 Skipper Dr .. West Islip. NY I 1795. (516J 422·DB91 . 

FOR SALE: HP-2621 A v1deo·d11play terminal 1n ong1nal box 
wl!h aH manuals. Thrs 1s a professional um: w1ch two pages of 
memrny. scroll up/down. previous/next page. addressing. 
editing. N·key rollover. aura repeal any key. and detached 
keyboard. Ir 1s capable of d1splay1ng control characters as a 
selecrable mode. In mine cond1cion. I pay shipping. s 1095 rakes 
1t . Three H~ath 8 K programmable·memrny boards with DIP 
sw1tc~1es for address and one Heach WH·8· 16 16 K 
progr ammable·memrny board. All manuals. ere.. included. 
Seven TMS 4044·4 4 K programmable·memrny chips. I pay 
sh1pp1ng. 5419 takes 1t all. Bnan Branson. 2255 Cahuilla Rd. 
# 108. Colton. CA 92324. (7 I 4J 824·0144. 

FOR SALE: Commodore PET Model 2001 with 8 K pro
grammable memory. a self·conra1ned cassette recorder. or1g1nal 
documencauon. Hayden's Basic BASIC book. and a cassecre 
with many programs. 5450. you pay sh1pp1ng . Expand thtS PET 
wrth BETSf PET to S·lOO 1ncerface with an Expando·Ram with 
24 K of addirronal programmable memory. Also contains four 
2 K PROM sockets. Includes power supply and documenta· 
t1on. An add1uonal 5 3DD. John Lemkelde. 59BD Bull Rd .. Dover. 
PA 17315. (7171 292-4933 . 

FOR SALE: ADDS Regent 200 ed1t1ng terminal w ith pro· 
tected fields. haU·inrens1ty. bl1nk1ng. and reverse video. Like 
new: S 7SO. Nor ch Star s1ngle·dens11y disk controller and SA-400 
m1nrfloppy dnve; S3SO. IMSAI PlC-8 pnorny interrupt controller 
and programmable clock. New; 5 75. IMSAI MPU·A 2.0 MH2 
processor card: s SO. D. Sellar. 616 Nonh Delaware Ave .. 
Lindenhurst. NY 11757 . 

WANTED: Nontunrnonal Ha2elt1ne I 500 CRT. wl!h or 
without tube. to be used as spare parts for my own flaky 
Hazeltine 1500. James Vliet. 32 Wesley Sr .. Monmouch Beach. 
NJ 07750, (201( 222-4313 evenings. 

FOR SALE: Compucolor Model 4. 16 K microcomputer with 
ID I ·key keyboard. eight-color d11p1ay. D11k BASIC language. 
software. and manuals. Hardly used; SJ 000/offer. Kathy Silva. 
2954 K1lkare Rd .. Sunol. CA 945B6. (415J B62·2 I 46. 792·98DD. 

FOR SALE: Lear-Siegler ADM3A terminal wl!h uppercase/ 
lowercase read·only memones. 80 columns. 24 rows. abso/uce 
and 1nd1recr cursor addressing. Includes operaror's manual. Ex
cellent cond1uon: 5650. ShugaH SA·BDI 8·1nch tloppy·disk drive 
w ith power supply and cab1ner wtt:h fan. Includes manuals. 
Good cond1uon: 5550. Dave Gew1rtz. (2DIJ 796-3140. 

FOR SALE: Drum memo1y. m11ttary atrborne type. Over I DD 
RfV./ heads fno dnve eJectrorncsJ. includes I 10 V AC dnve 
motor: s 100 plus sh1pp1ng. Also. Processor Technology pro· 
grams on cassene fCUTS tormatJ. never used: T1ek·BD (Startrek 
wtth soundJ. Software #I (BOBO assemblerJ. and FOCAL Ian· 
guage: 5 ID each. George Bonicano. 5 Southv1ew Dr .. Apt. #D. 
H1bb1ng. MN 55746. (218J 263-5306 alter 4 p.m 

FOR SALE: D1gttal Group ZBD computer (26 K( with dual 
Ph1·Deck.s /exrraconrrollerboardJ. pnnrer B. fulHunrnon ASCII 
keyboard. video modulator. 32 K stauc (TMS-4044. etc.J bare 
board. and lots of software (including Sargon. Business BASIC. 
Max1BASIC. Mini and Tiny BASIC. and gamesJ. Complete wl!h 
full documenrat1on. but no covers. Includes rhe Audio ROM 
and Pl 11 ROM 5 I 500. D.M. Lawk. I 161 NMh Cheriywood 
Dr .. East Layton. UT 84041. (801/ 766·DB85 

WANTED: S·IDD adapter board. any type. Also. schema"c 
and paHs fist for Processor Technology CUTS. I have some PT 
boards and warn to 1nrerrace with a srngle·board computer. 
Larty Bates. 39 Hanover St.. Asheville. NC 28806. 

FOR SALE: Complete S·IDD video subsystem. Includes 
Polymorphic vrdeo terminal 1me1face card. Sanyo 9·1nch video 
monrror. Mrcroage keyboard with I O·k.ey pad. all cables and 
connectors. and complere documencar1on . Upgraded my 
system to VDT after IB months ot no-problem use. 5350 takes 
"all. Joe Rothstein. 3529 Kaau St.. Honolulu. HI 96816. 

FOR SALE: TRS-80 Model I with expansion interlace. 48 K. 
RS·232C. LNW double density. BD·Graph1x. and Archbold 
speedup. Running over 6 months. Includes DOS plus 3.3D 
operaf1ng system. s I SOO orbesr offer. lchaca lnrersystems S·I 00 
270812716 EPROM board. Facto1y sealed with 16 Kot 2708 
EPROMs. Must sell. 5 I 50 or best otter. Mike Okrent. I I Pnnce 
Dr .. Bethany. CT 06525. (203( 393-2662 . 

FOR SALE: PET and Apple software by Soft Sector. Includes: 
I. eleccncal eng1neenng-ladder nerwork. analysis. acr ive filter 
design (lowpass. h1ghpass. bandpass. allpass). attenuacor 
design. and Buccerworth and Cheb ychev fllter design; 2. audio 
engineering-passive crossover and inductor design. acouscic 
speak.er design. and exponential horn design . For PET and Ap· 
pie on disk and rape. Must sell. Send for complete program 
descriptions and sample printouts. R. MaJef. S34 Apollo. 
Richardson. TX 75DB I 

FOR SALE: Back issues ot BYTE tram September 1975 
through June I 9BO. Highest reasonable bid. Ga1y Dawkins. 
3523 Bunyan. San Antonio. TX 7B247. (5121494-5995 . 

FOR SALE: Ftrst 60 issues ot BYTE (tssue # I through vol. 5. 
no. 8( 1n excellent cond1t1on. 5 I 20 plus sh1pp1ng. Shipped only 
to areas served by UPS (sh1pp1ng charges COD/ . Send name. 
address (no POB numbersj. cemf1ed check or pascal money 
order. and SASE for return of check. Sony, will nm sell partial set 
or return checks w11hou1 SASE. David B. Lamkins. 56 Lakeshore 
Dr .. Marlboro. MA 01752. (617J 481·6192 6 to 9 p.m. ET. 

FOR SALE: H· 17 floppy bare board (Heathk1tJ with all com· 
ponencs. 1nclud1ng read-only memory. hardware. and insrruc· 
non manuals. No cable. disks. or cabinet. S9S . Anthony J. 
Gasbarte. (603( B47·9797 . 

FOR SALE: H · l I 32 K·byte memrny board; 5320. Two 
DLVJI senal inte1face; SSS each. H-11 complere wrch 40 K-byre 
memrny. DL VII. boot and memory test board. and LTC opuon; 
s 14 SO. Mike Kennedy. 3630 South Kenwood Lane. Phoenrx. 
AZ B5282. (602( 978·074B . 

FOR SALE: Computer ideal for personal finances. beginners. 
and bright youngsrers. Complete w 1ch video monitor. 
keyboard. mulrrpurpose casserre recorder. blank casserres. 
prerecorded game casseues. comprehensNe how-to manuals. 
creanve gr aph1cs book. e1ght·lesson cassetce instruwon course. 
and all necessary connection cables. Assembles 1n 1 S minutes. 
Lars of software available . Complere pack.age for S400 or besc 
otter. Mike Sutherland. 4 19 East Pershing St.. Appleton. WI 
54911 

FOR SALE: Scantron optical mark reader Model 5098·2. 
Good for reading resr answer sheets. ocher dara records. ere. 
Three years old; facrory recondmoned. Excellentoperat1ngcon· 
d1t1on . s 1200 or besr offer. Municipal Personnel Service. I 67S 
Green Rd .. Ann Arbor. Ml 4BID5. (313/ 662·3246. 

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 will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in ro 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. 
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Inquiry No. Page No. 

1 47th STREET PHOTO 325 
2 A.S.T. RESEARCH 238 
3 AB COMPUTERS 457 
4 ABM PRODUCTS 194 
5 ACCESS 460 
6 ACE COMP. PROD. 474 
7 ACTEK 359 
8 ACTION COMPUTER 89 
9 ACTS AUDIO INC 288 

10 ADV.COMP.PROD. 482, 483 
11 ADV. DIGITAL PROD. 464 
12 ADV. DIGIT AL PROD. 470 
13 ADV.MICRO DIGITAL CORP. 167 
15 ADVENT PRODUCTS 232 
17 ALL ELECTRONICS CORP 387 
19 ALPHA BYTE STORAGE 124, 125 
20 ALPHA BYTE STORAGE 139 
21 ALPHA BYTE STORAGE 155 
22 ALSPA COMP.SYS. 73 

AL TERNA TE WORLD SIMU. 288 
23 ALTOS COMP.SYS. 168, 169 
24 AM DEK CORP. 85 
25 AMER.SQUARE COMP. 180, 181 
27 ANCRONA 276, 277 
28 ANDERSON JACOBSON 357 
29 ANDERSON JACOBSON 369 
30 APPARAT INC 213 
32 APPLICATIONS GROUP 460 
33 APPLIED ANALYTICS 222 
34 APPLIED MICRO TECHN. 18 
35 ARCHIVES, I NC. 468 
36 ARRIX LOGIC SYS.INC. 472 
37 ARTIFICIAL INT'L.RESRCH 466 
38 ASAP COMP.PROD.INC 236, 237 
39 ASAP COMP.PROO.INC. 307 
40 ASHTON-TATE 293 
41 A TON I NT'L. 352 
42 AUDEC CORP. 328 
43 AUTOCONTROL INC 464 
44 AUTOMATED EQUIP. 284 
45 AUTOMATED EQUIP. 359 

AVOCET 385 
46 AXIOM CORP 267 
48 B&B ELECTR. 462 
47 B&B ELECTR. 468 
49 BARRETO & ASSOC. 17 
5 0 BASF SYSTEMS 265 
51 BAY TECHNICAL ASSOC. 345 

BEECH AIRCRAFT CORP. 217 
BELL,JOHN ENGR . 463 
BETA COMP.DEVICES 289 

53 BISON PRODUCTS 340 
54 BIT BUCKET, THE 468 
55 BLAT RESRCH & DEVELP. 345 
56 BLUE LAKES COMPUTING 340 
57 BOWER-STEWART 466 

BRADY, PAUL T. 470 
58 BULLSEYE SOFTWARE 470 
59 BYTE BOOKS 199 
60 BYTE BOOKS 231 
61 BYTE BOOKS 333 
62 BYTE BOOKS 337 
63 BYTE BOOKS 341 

414 BYTE BOOKS 375 
BYTE SUBSCRIBER 373 
BYTE BACK ISSUE 396 

64 BYTEK COMP.SYS. 402 
65 BYTEWRITER 466 

421 C. I TOH 287 
66 CALICO SYSTEMS 146 
67 CALIF DATA CORP 460 
68 CALIF. DIGITAL 484, 485 

CALIF .MICRO COMP. 300 
70 CDR SYSTEMS 464 
71 CHECK-MATE 462 
72 CHECKS-TO-GO 34 
74 CHIPS & DALE 464 
75 CHRISLIN INDUSTRIES 311 
76 CLEV.CONS.COMP. 459 
77 CMC,INT'L. 149 
78 CMC,INT'L. 158 
80 CMC,INT'L. 342 
79 CMC,INT'L. 368 
81 COOEWORKS, THE 406 

401 COLONIAL DATA 405 
407 COLUMBIA DATA PROD. 241 
408 COMMODORE BUSN.MACH. 75 
82 COMMUNICATIONS ELECTR. 449 
83 COMPONENTS EXPRESS 262 
84 COMPUDIAL,INC. 196 

COMPUMART 70, 71 
COMPUPRO/GODBOUT 104, 105 

85 COMPUPRO/GODBOUT 106 
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86 COMPUSERVE 376 
87 COMPUSYSTEMS INC. 460 
88 COMPUTER AGE 334 
89 COMPUTER DISC.OF AM. 224 
90 COMPUTER EXCHANGE 283 
91 COMPUTER FURN.& ACCSS. 240 
92 COMPUTER MAIL ORDER 211 
93 COMPUTER PLUS 476 

COMPUTER PROFESSNAL 256, 257 
94 COMPUTER SHOPPER 400 
95 COMPUTER SPCL TIES. 200, 201 
97 COMPUTER TOOLBOX, INC. 466 

COMPUTER WRHSE. 247 
98 COMPUTERIZED MNGMNT.SYS 474 
99 COMPUTERWARE 391 

403 COMPUTERWORLD INT'L. 367 
101 COMPUTEX CORP 78 
102 COMPUVIEW PROD.INC. 66, 67 
103 CONCOMP IND. 271 
104 CONCORD COMP.PROD. 345 
106 CONSUMER COMP. 165 
107 CONSUMER COMP. 469 
108 CONTEXT MANGMNT.SYS. 23 

COTTON ASSOC. 466 
GP AIDS 373 

110 CPlj SHOP, THE 473 
CROMEMCO Gii 

112 CROMEMCO 1 
113 CROMEMCO 2 

CYBERNETICS INC 157 
DATA DISCOUNT CTR 254 

115 DATA STANDARD 292 
116 DATAFACE 184 
404 DAT AMAC 435 
117 DATASOUTH COMP.CORP. 145 
118 OATASOUTH COMP.CORP. 392 
119 DEALIN ELECTRONICS 460 
121 DESIGNER SOFTWARE 129 

DIGITAL EQUIPMENT 390 
122 DIGITAL GRAPHIC SYS 226 
123 DIG ITAL MARKETING 6 
124 DIGITAL MARKETING 297 
125 DIGITAL RESEARCH 50, 51 

DIGITAL RESEARCH COMP. 471 
DISCOUNT SOFTWARE 218 

127 DISCOUNT SOFTWARE 219 
128 DISCOUNT SOFTWARE 364 
129 DIVERSIFIED COMPUTING 468 
130 OMA 275 
131 DUAL SYS.CONTROL CORP. 60, 

62, 64 
134 DUPRE ENTERPR. 347 
135 DYMARC IND. 360 
136 DYNACOMP 302, 303 
137 DYSAN CORP. 94, 95 
138 ECLECTIC SYSTEMS 114 
139 ECOSOFT 361 
140 ELECTROL ABS 456 
141 ELECTRONIC CONTROL 365 
142 ELECTRONIC SPCLISTS 357 
143 ELECTRONIC SYS.FURN 411 
144 ELLIS COMPUTING 357 
145 EMPIR ICAL RESRCH GRP. 347 
146 EMPIRICAL RESRCH GRP. 462 
147 ENERCOMP 476 
149 EPIC COMPUTER CORP. 214 
148 EPIC COMPUTER CORP. 249 
150 EPSON AMERICA 313 
151 ESSEX PUBLISHING 351 
152 EXPOTEK 156 
363 EYRING RESEARCH 91 
153 F.S.I. 472 

• FAIRCOM 108 
154 FORETHOUGHT PRODUCTS 369 
155 FOX & GELLER ASSOC 470 
157 FSS328 
156 FSS 355 
158 FUTRA CO. 399 

GAME-TECH 472 
159 GEORGIA EXEC.MICRO 409 
160 GILTRONIX,INC. 464 
161 GNT AUTOMATIC INC 402 
162 G RAFFCOM SYS. 282 
163 GREAT PLAINS COMP.CO. 468 
164 H&E COMPUTRONICS 259 
165 H&E COMPUTRONICS 261 
166 H.E.I., INC. 58 
167 HANLEY ENGNRING 451 
168 HAYES MICROCOMP.PROD. 111 
169 HAYES MICROCOMP.PROD. 351 

HEATH COMPANY 65 
HEMENWAY ASSOC. 269 
HERTZ.THE CORP. 101 
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402 
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240 
241 
243 
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250 
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HEWLETT-PACKARD 151 
HEWLETT-PACKARD 225 
HOUSTONINSTRUMENTS135 
HOUSTON INSTRUMENTS 135 
HUNTINGTON COMPUTING 447 
IBM 61 
IBM 321 
ILLNOIS COMPUTER PROD. 476 
IMS INTERNATIONAL 185 
INDNPT BUS.SYS.INC 152, 153 
INFOSOFT 476 
INMAC 338 
INNOVATIVE SFTW.APPL. 126 
INTEC 371 
INTEGRAL DATA SYS. 82, 83 
INTEGRAND 349 
INTELLIGENT SYS. CORP. 93 
INTERACTIVE MICROWRE 96 
INTERACTIVE STRUCT. 150 
INTERTEC DATA SYS. 137 
INT'L.MICRO SYS. 285 
INTROL CORP 474 
IPEX INT'L. 464 
ITHACA INTERSYSTEMS 8 
ITHACA INTERSYSTEMS 9 
JADE COMP.PROD. 477 
JADE COMP.PROD. 478, 479 
JAMECO ELECTR. 480, 481 
JOR MICRODEVICES 486, 487 
JIM-PAK 461 
JOE COMPUTER 288 
KADAK PRODUCTS 316 
KERN PUBLISHING 347 
KIT-80 INC. 474 
KIT -80 I NC. 476 
KLEINOFEN COMPUTERS 474 
KNE RESOURCES 472 
KONAN CORP. 77 
KV 33 371 
LABORATORY MICROSYS. 462 
LEADING EDGE PROD Giii 
LEO ELECTRONICS 377 
LIFEBOAT ASSOC. 279 
LIFEBOAT ASSOC. 365 
LJK ENTERPRISES INC . 187 
LOGICAL DEVICES 4 76 
LOGIGA TE 396 
LOMAS DATA PRODUCTS 281 
L YBEN COMP.SYS. 292 
L YBEN COMP.SYS. 460 
L YBEN COMP.SYS. 462 
MACROTRONICS 460 
MAGNOLIA MICROSYS. 462 
MARTIN DATA SYSTEMS 387 
MARTIN MARIETTA 374 
MARYMAC INDUSTRIES 371 
MCGRAW-HILL MAGAZINES 179 
MCMILLAN BOOK CLUBS 353 
MCS 16 
MEADE'S DATA SYS. 464 
MEDIA DISTRIBUTING 343 
MEDIAMIX 32 
MEMORY MERCHANT 143 
META COMPANIES,THE 27 
METAMORPHIC SYS.INC. 223 
MFJ ENTERPRISES INC 268 
MICON 328 
MICRO AGE COMP.STORE 127 
MICRO APPL.GROUP 354 
MICRO BUSINESS WORLD 173 
MICRO CRAFT SYS. 66 
MICRO DATA BASE SYS 208 
MICRO DATA BASE SYS 209 
MICRO OATA-TEK 323 
MICRO HOUSE 19 
MICRO MAGAZINE 154 
MICRO MANAGEMENT SYS. 343 
MICRO MINT 475 
MICRO MINT 454 
MICRO PRO INT'L. 109 
MICRO WORKS, THE 361 
MICROCOMP.TECH .INC . 195 
MICROCOMPUTER APP. 299 
MICROMAIL 370 
MICRO NET SYSTEMS 474 
MIC ROSETTE I NC. 476 
MICROSOFT (CPD) 59 
MICROSOFT (CPD) 273 
MICROTAX 198 
MICROTECH EXPORTS 373 
MICROTEK INC . 301 
MIO AMER.MICRO MART 227 
MIKOS 466 
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MILLER MICROCOMP.SERV. 372 
MINI COMP.SUPPLIERS 355 
MODULAR INTEGRATION 472 
MORGAN PRODUCTS 351 
MORROW DESIGNS 24, 25 
MORROW DESIGNS 175 
MOUNTAIN VIEW PRESS 327 
MSD 214 
MT MICROSYSTEMS 12, 13 
MTl,INC. 350 
MULTI BUSN.COMP.INC. 192 
NATIONAL DATA PROD. 148 
NAVTEL,L TD. 20 
NCCIAFIPS 205 
NCL DATA INC. 367 
NEBS 144 
NEC HOME ELECTR.USA 55 
NEECO 133 
NET PROFIT COMP. 102 
N ETRONICS 228, 229 
NEW GENERATION SYS. 210 
NORPAK LTD. 79 
NORTH STAR COMPUTERS 97 
NORTHEAST COMP.SALES 338 
NRI SCHOOLS ELECTR.DIV. 305 
OASIS SYS°TEMS 242 
OFFICE AUTOMATION CONF. 331 
OHIO SCIENTIFIC INSTR. CIV 
OLYMPIC SALES 355 
OM EGA SALES 294, 295 
OMIKRON 235 
OMNI RESOURCES 315 
OPTIMAL TECHNOLOGY 359 
ORACLE ELECTR. 458 
ORANGE MICRO 244, 245 
ORANGE MICRO 309 
OREGON SOFTWARE 130 
OREGON SOFTWARE 131 
ORION INSTRUMENTS 460 
OSBORNE COMPUTERS 33 
OSBORNE/MCGRAW-HILL 159 
OSM COMPUTER 161 
OWENS ASSOC. 388, 389 
PACE ELECTRONCS 363 
PACIFIC COMP BRK. 98 
PAC.EXCHNGS. 357, 470, 472. 474, 476 
PACIFIC SOFTWARE 319 
PALOMAR COMP.EQUIP. 465 
PAN AMERICAN ELEC INC. 456 
PEACHTREE SOFTWARE 140 
PEN DRAGON SFTW. 472 
PERCOM DATA 7 
PERCOM DATA 7 
PERCOM DATA 7 
PERCOM DATA 87 
PHASE ONE SYS.INC. 317 
PHONE 1 INC. 107 
PICKLES & TROUT 361 
POLY PAKS 466 
POPULAR COMPUTING 193 
POTOMAC MICRO-MAGIC 136 
POWER ONE INC. 110 
PRACTICAL PERIPHERALS 15 
PRIORITY ONE 488, 489 
PRIORITY ONE 490, 491 
PRIORITY ONE 492, 493 
PROGRAMMERS SFTW 466 
PURCHASING AGENT.THE 362 
PURCHASING AGENT, THE 468 
QANTEX DIV. 329 
QUALITY COMP.PARTS 462 
QUALITY SOFTWARE 203 
QUASAR DATA PROD.INC. 117 
QUEST ELECTR. 467 
R.C .INDUSTRIES 468 
RADIO SHACK 49 
RCA 68 
RCE 363 
ROBOTICS AGE 116 
ROCKWELL INT'L. 221 
SC DIGITAL 474 
S&M SYSTEMS 360 
S-100 INC 369 
S.P.C.TECH.INC. 365 
SANDHU MACHINE DESN . 470 
SANT A CRUZ SFTW.SERV. 230 
SCAN-TRON CORP. 335 
SCION CORP 5 
SCITRONICS 349 
SCOTTSDALE SYSTEMS 128 
SCR ELECTR. 292 
SEATTLE COMP PRODS 115 
SIGMA INT'L.TRADIN G 291 
SIGNUM SYSTEMS 470 
SLUDER 468 
SOFSYS 407 
SOFTWARE CONSL TG.SERV. 470 
SOLID STATE SALES 373 
SORCIM 141 . 
SORRENTO VALLEY ASSOC 134 
SOUTHERN COMP.SYS. 412 
SOUTHWEST COMP. 470 
SSM MICRO COMP PROD 11 
STANDARD MICROSYS .INC. 122 
STATCOM CORP. 35 
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344 STATIC MEMORY SYS 251 356 TARCO DEVELPMT. CORP 349 371 UNITED CONTROLS 460 WESTICO INC. 472 
345 STRAWBERRY TREE COMP. 363 TECHNICAL SYS CONS 69 UNITED SFTW.OF AMER. 188, 189 412 WESTWARE 233 
346 SUBLOGIC 274 357 TECMAR INC 63 USERS PASCAL PROCDRS.EX. 476 WHITESMITHS LTD 99 
347 SUNNY INT'L. 458 358 TECMAR INC 243 372 VAN HORN OFFICE SUPP. 390 WHITESMITHS LTD 394 
348 SUPERSOFT 119 359 TELERAM COMMUNIC. 142 373 VECTOR GRAPHICS 183 WHITESMITHS LTD 395 
349 SUPERSOFT 197 360 TELEVIDEO INC 112, 113 374 VERBATIM CORP 177 385 WIGGLESWORTH, C.J. 375 
350 SUPERSOFT 255 361 TELEVIDEO INC 215 375 VIDEX 21 386 WILD HARE COMP.SYS. 171 
202 SYBEX 191 362 TEXAS COMP.SYS. 138 376 VISTA COMPUTER CO 207 387 WINCHENDON GAP, THE 462 
351 SYSTEMS GROUP, THE 29 TINNEY.ABT.GRAPHICS 339 377 VITAL INFORMATION 336 388 WINTEK CORP. 464 
352 SYSTEMS GROUP, THE 29 364 TRACE SYSTEMS 53 VOICETEK 386 389 XPS INC 466 
409 SYSTEMS GROUP, THE 31 365 TRANSN ET CORP. 343 VA DATA 263 390 ZIGGURAT SOFTWARE 464 
410 SYSTEMS GROUP, THE 31 366 TRANSWAVE CORP 103 379 WARN ELECTRONICS 472 ZOBEX 81 
418 SYSTEMS KONTAKT 439 TRAXX COMPUTER CORP. 57 380 WASHINGTON COMP.SERV. 453 
353 SYSTEMS PLUS INC. 253 367 TRIANGLE COMPUTER 474 381 WESPER MICRO SYSTEMS 120 

SYSTEMS SUPPORT INC. 204 368 U.S. MICRO SALES 454 382 WESPER MICRO SYSTEMS 121 
354 TAB BOOKS 401 369 U.S. MICRO SALES 455 383 WESTBROOK SEARCH INC. 462 
355 TARBELL ELECTR. 147 370 U.S. ROBOTICS 10 WESTICO INC. 163 
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BOMB Readers Vote IBM 
Number One BYTE's Ongoing Monitor Box 

Article # Page Article Author(sJ 

I 26 The Atari Tutorial. Part 5: Scrolling Crawford 
2 36 A Closer Look at the IBM Personal Computer Williams 
3 72 Analog Interfacing in the Real World Ciarcia 
4 JOO MIKBUG and the TRS-80. Part 2 A File 

Transfer and Debugging Package Labenski 
5 122 The RCA VP-3301 Data Terminal Daneliuk 
6 132 Operating Systems. Languages. Statistics. 

Pirates. and the Lone Wolf Pournelle 
7 160 Build a Joystick A-to-D Converter for the 

TRS-80 Model I or Ill Barden 
8 .190 Troubleshooting with Electronic Signatures Piggott 
9 216 Memory Expansion for the ZX-80 Emde 
10 239 An 8080-Based Remote Appliance Controller Staehlin 
11 304 Clocked Interrupts for the COSMAC Elf Price 
12 332 SD Systems' Z80 Starter Kit Angevine 
13 344 COSMAC EPROM Programmer Ru bis 
14 366 An Apple Talks with the Deaf Rhodes 
15 397 An Effective Text-Compression Algorithm Cortesi 
16 410 Structured Programming in BASIC Sobel I 
17 420 The GEOSA T Program Emmett 
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Simon Smith 
34 Dover Street 
London W 1 X 3RA. England 

Andrew Karnig 
Andrew Karnig & Associates 
Kungsholmsgatan 10 
1 12 2 7 Stockholm. Sweden 

It looks like our article on the IBM 
Personal Computer really hit the 
spot Philip Lemmons' report. "The 
IBM Personal Computer: First Im
pressions." was voted number one 
by our readers. Phil will receive the 
s 100 kitty. Steve Ciarcia placed 
second with his article. "Build an 
Intelligent EPROM Programmer." 
He'll receive S 50. As Steve put it. 
it's not so bad taking second place 
to IBM. A close third place goes to 
Ken Clements and Dave Daugher
ty for "Ultra-Low-Cost Network for 
Personal Computers ." Evidently 
our readers found the authors' 
low-cost approach to networking 
intriguing in its simplicity. 

Mrs. Gurit Gepner 
115 Yosephtal Street 
Bat Yam. Israel 

Mr. Hans Csokor 
Publimedia 
Veithgasse 6/3 
A-1037 Vienna. Austria 
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City ____________ Slate ____ Zip _____ _ _ 

1 21 41 61 81 101 121 141 161 181 201 221 241 26 1 281 301 321 341 361 381 
2 22 42 62 82 102 122 142 162 182 202 222 242 262 282 302 322 342 362 382 
3 23 43 63 83 103 123 143 163 183 203 223 243 263 283 303 323 343 363 383 

401 421 441 461 481 
402 422 442 462 482 
403 423 443 463 483 

4 24 44 64 84 104 124 144 164 184 
5 25 45 65 85 105 125 145 165 185 

204 224 244 264 284 304 324 344 364 384 404 424 444 464 484 
205 225 245 265 285 305 325 345 365 385 405 425 445 465 485 

6 26 46 66 86 106 126 146 166 186 206 226 246 266 286 306 326 346 366 386 406 426 446 466 486 
207 227 247 267 287 

501 521 541 561 581 
502 522 542 562 582 
503 523 543 563 583 
504 524 544 564 584 
505 525 545 565 585 
506 526 546 566 586 
507 527 547 567 587 

601 621 641 66 1 681 
602 622 642 662 682 
603 623 643 663 6 6 3 
604 624 644 664 684 
605 625 645 665 685 
60q 626 646 666 686 
607 627 647 667 687 7 27 47 67 87 

8 28 48 68 88 
107 127 147 167 187 
108 128 148 168 188 208 228 248 268 288 

307 327 347 367 387 407 427 447 467 487 
308 328 348 368 388 408 428 448 468 488 
309 329 349 369 389 409 429 449 469 489 

508 528 548 568 588 608 628 648 668 688 
9 29 49 69 89 

10 30 50 70 90 
11 31 51 71 91 
12 32 52 7 2 92 
13 33 53 73 93 
14 34 54 74 94 
15 35 55 75 95 
16 36 56 76 96 
17 37 5 7 77 97 
18 38 58 78 98 
19 39 59 79 99 
20 40 60 80 100 

109 129 149 169 189 
110 130 150 1 70 190 
111 131 151 171 191 
112 132 152 172 192 
113 133 153 173 193 
114 134 154 174 194 
115 135 155 1 75 195 
116 136 156 1 76 196 
117 137 157 177 197 
118 138 158 178 198 
119 139 159 179 199 
120 140 160 180 200 

209 229 249 269 289 509 529 549 569 589 
210 230 250 270 290 310 330 350 370 390 410 430 450 470 490 510 530 550 570 590 
211 231 251 271 291 
212 232 252 272 292 
213 233 253 273 293 

311 331 35 1 371 391 
312 332 352 372 392 

411 431 451 471 491 
412 432 452 472 492 

313 333 353 373 393 413 433 453 473 493 
214 234 254 274 294 314 334 354 374 394 414 434 454 474 494 
215 235 255 275 295 315 335 355 375 395 415 435 455 475 495 

511 531 551 571 591 
512 532 552 572 592 
513 533 553 573 593 
514 534 554 574 594 
515 535 555 575 595 

609 629 649 669 689 
610 630 650 670 690 
611 631 651 671 691 
612 632 652 672 692 
613 633 653 673 693 
614 634 654 674 694 
615 635 655 675 695 

216 236 256 276 296 316 336 356 376 396 416 436 456 476 496 516 536 556 576 596 616 636 656 676 696 
217 237 257 277 297 317 337 357 377 397 417 437 457 477 497 517 537 557 577 597 
218 238 258 278 298 318 338 358 378 398 418 438 458 478 498 518 538 558 578 598 
219 239 259 279 299 319 339 359 379 399 419 439 459 479 499 
220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 

519 539 559 579 599 
520 540 560 5 8 0 600 

617 637 657 677 697 
618 638 658 678 698 
619 639 659 679 699 
620 640 660 680 700 

BYTE'S BOMB is your direct line to the editor's des~. 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 seaion on the page preced ing the 
Reader Service list), then rate each article as Excellent. Good, F•lr, or Poor by circling the appropriate number in each column below. Your feedback helps 
to produce the best possib le magazine each month . 

Article No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Excellent 801 805 809 813 817 82 1 825 829 833 837 841 845 849 853 857 86 1 865 869 873 877 881 885 889 893 897 

Good 802 806 810 814 818 822 826 830 834 838 842 846 850 854 858 862 866 870 874 878 882 886 890 894 898 

Fair 803 807 811 815 819 823 827 831 835 839 843 847 851 855 859 863 867 871 875 879 883 887 891 895 899 

Poor 804 808 812 816 820 824 828 832 836 840 844 848 852 856 860 864 868 872 876 880 884 888 892 896 900 
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1 21 41 61 81 
2 22 42 62 82 
3 23 43 63 83 
4 24 44 64 84 
5 25 45 65 85 
6 26 46 66 86 
7 27 47 67 87 
8 28 48 68 88 
9 29 49 69 89 

10 30 50 70 90 
11 3.1 51 71 91 
12325272 92 
13 33 53 73 93 
14 34 54 74 94 
15 35 55 75 95 

101 121 141 161 181 201 221 241 261 281 301 321 341 361 381 40 1 421 441 461 481 501 521 541 561 581 601 621 641 661 681 
102 122 142 162 182 202 222 242 262 282 302 322 342 362 382 402 422 442 462 482 502 522 542 562 582 602 622 642 662 682 
103 123 143 163 183 203 223 243 263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 583 603 623 643 663 683 
104 124 144 164 184 204 224 244 264 284 304 324 344 364 384 404 424 444 464 484 504 524 544 564 584 604 624 644 664 684 
105 125 145 165 185 205 225 245 265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 585 605 625 645 665 685 
106 126 146 166 186 206 226 246 266 286 306 326 346 366 386 406 426 446 466 486 506 526 546 566 586 606 626 646 666 686 
107 127 147 167 187 207 227 247 267 287 307 327 347 367 387 407 427 447 467 487 507 527 547 567 587 607 627 647 667 687 
10 8 128 148 1 68 188 
1 09 129 149 169 189 
110 130 150 170 190 
111 13 1 151 171 191 
112 132 152 172 192 
113 133 153 1 73 193 
114 1 34 1 54 1 7 4 1 94 
115 135 155 175 195 

208 228 248 268 288 308 328 348 368 388 
209 229 249 269 289 309 329 349 369 389 

408 428 448 468 488 
409 429 449 469 489 
410 430 450 470 490 
411 431 451 471 491 
412 432 452 472 492 

210 230 250 270 290 
211 231 251 271 291 
212 232 252 272 292 
213 233 253 273 293 
214 234 254 274 294 
215 235 255 275 295 

310 330 350 370 390 
311 331 351 371 391 
312 332 352 372 392 
313 333 353 373 393 413 433 453 473 493 

16 36 56 76 96 116 136 156 176 196 216 236 256 276 296 

314 334 354 374 394 
315 335 355 375 395 
316 336 356 376 396 

414 434 454 474 494 
415 435 455 475 495 
416 436 456 476 496 

508 528 548 568 588 
509 529 549 569 589 
510 530 550 570 590 
511 531 551 571 591 
512 532 552 572 592 
513 533 553 573 593 
514 534 554 574 594 
515 535 555 575 595 
516 536 556 576 596 
517 537 557 577 597 

608 628 648 668 688 
609 629 649 669 689 
610 630 650 670 690 
611 631 651 671 691 
612 632 652 672 692 
613 633 653 673 693 
614 634 654 674 694 
615 635 655 675 695 
616 636 656 676 696 
617 637 657 677 697 17 37 57 77 97 117 137 157 177 197 217 237 257 277 297 

18 38 58 78 98 118 138 158 178 198 218 238 258 278 298 518 538 558 578 598 618 638 658 678 698 

L
19 39 59 79 99 119 139 159 179 199 
20 40 60 eo 100 120 140 160 100 200 ----

219 239 259 279 299 
220 240 260 280 300 

317 337 357 377 397 417 437 457 477 497 
318 338 358 378 398 418 438 458 478 498 
319 339 359 379 399 419 439 459 479 499 
320 340 360 380 400 420 440 460 480 500 

519 539 559 579 599 619 639 659 679 699 
520 540 560 580 600 620 640 660 680 700 ----------· To get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the ap

propriate numbers for the advertisers you select from the list. Add a 12-cent stamp to the card, then drop it in the mail. Not only do you gain infor
mation, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro
vided as an additional service by the publisher. who assumes no liability for errors or omissions . *Correspond directly with company. 
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I 
I E'1TI I SUBSCRIPTIONS 

I For a subscription to BYTE. please complete this card . 

1. Name _ _________ ________ ~ 

Address ______ ____________ _ 

I City 

I 
State ____ Zip ___ Country ___ _ ___ _ 

Card No.------------------1 Expiration date _ _ _ _ _ _________ _ 

I 
Four digits above name-Master Charge only 

Signature Date _ _ _ _ I Please allow eight weeks for processing. Th• nk you. 

USA Canada 
Mexico 

D I y ear D $19 D S21 
D 2 years D $34 D S3B 
D 3 years D 549 D SSS 

D 543 Europe fair delivery) payment enclosed 
D 535 Elsewhere (surface mail) payment 
enclosed 

(Air mail rates available upon request) 

Pl••• remit In US funds drewn on• 
US benk. Thenk you. 

D Check enclosed (Bonus: (North America 
only} one EXTRA issue-receive I 3 issues for 

the price of I 2) 

D ~ oi - · .1 

D Bill me (North America only) 

4112 

r--------------
USA 

D 519 
D 534 
D 549 

Canada 
Mexico 

D 521 
D S3B 
D SSS 

1 
For a subscr iption to BYTE. please complete this card . 

Name __________________ _ 

D I year 
D 2 years 
D 3 years 

D 543 Europe fair delivery) payment enclosed 
D 535 Elsewhere (surface mail) payment 
enclosed I Address ______ ______ _ _____ _ 

I 
City 

State ____ Zip ___ Country --------

1 Card No. 

Expiration date - ---------------1 Four digits above name-Master Charge only _ ____ _ 

I 
Signature Date 

Ple ase allow eight weeks for ,:.rocess lng. Thank you. 

(Air mail rates available upon request) 

Pleese remit In US funds drewn on • 
US benk. Thenk you. 

D Check enclosed (Bonu11 [North America 
only] one EXTRA issue-receive I 3 issues for 

the price of I 2) 

D Bill me (North America only) 

41I2 

L-------------------
Don't Miss 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
t ion presented in the pages of BYTE. 

With BYTE you'll always be among 
the first to know about the important 
breakthroughs, wort hwh ile 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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Elephant'" floppies. 
They 're guaranteed to meet or beat every indus
try standard for quality. They come standard w ith 
reinforced hub rings at no extra cost. They come 
in every popu lar 5\4"model, in both hard and 

soft sector. And they sel I at some of the lowest 
prices in the business. 
Elephi;mt Flexible Disks. 
They're heavy duty. They work for peanuts. 
They never forget. Get yourself a trunkful. 

II 

HEAVY DUTY DISKS. 
Distributed Exclusively by Leading Edge Products, Inc. , 225 Turnpike Street, Canton, Massachusetts 02021 

Call: toll -free 1-800-343-6833; or in Massachusetts cal l coll ect (617) 828-8150. Telex 951 -624. 

Circle 207 on inquiry card. 



" 
... SEEMS THE ONLY 
THING EXPANDABLE 

ABOUT MY COMPUTER 
IS THE LINE OF 

EMPLOYEES WAITING .. 
TO USE IT." 

often, a small business will make a 
major investment in a computer system only to 
find out, a year or so later, that they have out
grown it. The computer can't keep up with the 
need for more work stations, for more job func
tions, for more multi-user operations, and your 
initial investment is jeopardized. 

If you're a first time computer buyer, you 
should know that system expandability is a big 
advantage of Ohio Scientific computer systems. 

A business can start with a modestly priced 
floppy disk based computer to handle many 
office functions. Later, as your business needs 
grow, you can easily and economically expand 
upward to our series of hard disk based com
puters, adding more users for accounts receiv
able, general ledger, payroll, inventory, word 
processing and much more. 

Don't catch yourself second guessing the 
computer you buy. We're convinced that the 
more you compare, the better we look. 

Ohio Scientific computer systems are sold by 
more than 400 dealers nationwide. For the one 
near you, call 1-800-321-6850 toll free. 

1111 lllEllTIFll 
a~Company 

1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • (216] 831-5600 

The expandable small business computer 

Circle 277 on inquiry card. 

.. ~ 
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