


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

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

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

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

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

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

• Para I lel printer 1/0 port 

• 50 to 38,400 baud operation - programmable 

• Cursor type, cursor position, print control characters, protected fields, 

shift inversion, dual intensity and many other features 


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

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 

Circle 382 on inquiry card. 



--

• 
CPU 

,------------, 

' 

.. .....
' 
,• 9 

S-100 BUS 

..... .....
. . . , 
• • : 

~ - -- ---------------------- - -----------------------~---~ 110 INTERFACES 

INTI:LLIOENT UO 

r-----------------~-----·---·iI I 
I I 
I I 
1 EXPANDABLE 110 BUS 1 
I I 
I I 
I C·IUS I 
I I 
I I 
I I 
I I 
I I 
I t 
I t 
I I 
I I 
I I 
I I 
I I 

·~ - ----------------~ 

11.MBYTE EXTENSIVE 
COLOR FlOPPV DISK HARD DISK JOYSTICK SOFTWARE 

TERMINAL PAIN TER S MON ll"ORS DRIVES DRIVE CONSOLE SUPPORT 

What Cromemco computer card 

capability can do for you 


The above diagram shows in a func­
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
5-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI-PROCESSING AND 
INTELLIGENT 1/0 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new 1/0 Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent 1/0. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high­
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 

C3 ~':'!~~~~e~ TM 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • 

Tomorrow's computers today 
Circle 105 on inquiry card. 

You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 

LOTS OF STORAGE 
These days you often want lots of disk 

storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there'san 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PSB 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 

with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter­
minals, printers, color monitors and disk 
drives. 

CONTACT YOURCROMEMCO REP 
There is even more capability than 

we're able to describe here. 
Contact your Cromemco rep now and 

get this capability working for you. 

CROMEMCO COMPUTER CARDS 
• 	 PROCESSORS - 4 MHz Z-80 A CPU, single 

card computer, 110 processor • MEMORY ­
up to 64K including special 48K and 16K two­
port RAMS and our very well known 
BYTESAVERS"' with PROM programming 
capability • HIGH RESOLUTION COLOR 
GRAPHICS - our SDI offers up to 754 x 482 
pixel resolution . •GENERAL PURPOSE 
INTERFACES-QUADART four-channel serial 
communications, TU-ART two-channel 
parallel and two-channel serial, 8PIO 8-port 
parallel, 4PIO 4-port isolated parallel, D+ 7A 
7-channel DIA and ND converter, printer inter­
face, floppy disk controller with RS-232 inter­
face and S'yStem. diagnostics, wire-wrap and 
extender cards for your development work. 

(415) 964-7400 



Ultrasonic heart sector scan High-resolution display with alphanumerics Management Information Display 

Get the professional color 

display that has 


BASIC/FORTRAN simplicity 


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

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

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

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

When we say the SDI results in a high­ Model SDI High-Resolution Color DISPLAY MEMORY 
Graphics Interface quality professional display, we mean you Along with the SDI we also offer an 

can't get higher resolution than this optional fast and novel two-port memory 
system offers in an NTSC-conforming that gives independent high-speed access 
display. HIGH RESOLUTION to the computer memory. The two-port 

The resolution surpasses that of a color The SOi 's high resolution gives a memory stores one full display, permit­
TV picture. professional-quality display that strictly ting fast computer operation even during 

meets NTSC requirements. You get 756 display. 
BASIC/FORTRAN programming pixels on every visible line of the NTSC 

Besides its high resolution and low standard display of 482 image lines. Ver­ CONTACT YOUR REP NOW 


price, the new SDI lets you control with tical line spacing is 1 pixel. The Model SDI has been used in scien ­

optional Cromemco software packages To achieve the high-quality display, a tific work, engineering, business, TV, 

that use simple BASIC- and FORTRAN­ separate output signal is produced for color graphics, and other areas. It's a 

like commands. each of the three component colors (red, good example of how Cromemco keeps 


Pick any of 16 colors (from a green, blue). This yields a sharper image computers in the field up to date, since it 
4096-color palette) with instructions like than is possible using an NTSC-composite turns any Cromemco computer into an 
DEFCLR (c, R, G, Bl. Or obtain a circle of video signal and color TV set. Full image up-to-date color display computer. 
specified size, location, and color with quality is readily realized with our high­ The SDI has still more features that 
XCIRC (x, y, r, c) . quality RGB Monitor or any conventional you should be informed about. So contact 

red/green/blue monitor common in TV your Cromemco representative now and 
•u.s. Pat. No. 4121283 work. see all that the SDI will do for you . 

Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 

computer 

Cronaenaeo 
incorporated 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 • (415) 964-7400 
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In The Queue 
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Features 	 408 A Fiie Catalog System for UCSD Pascal by Edward 
Heyman I Keep track of all those scattered files with this organization 
system.3 6 Extended Color BASIC for the TRS-80 Color Com­

puter by Stan Miastkowski I Fast. easy. and inexpensive graphics are final ­ 4 3 6 Numerlcal Methods In Data Analysls by Toan cly available for personal computers with this new system from Radio Shack. 
Nguyen I Gauss-Jordon elimination and the Newton-Raphson method can 
be used to find the function curve that best fits a set of empirically deter­46 The Commodore VIC 20 Microcomputer: A Low­ mined data. 

Cost, High-Performance Consumer Computer by Gregg 
Williams I The VIC 20 has color. sound. graphics. and expandability. and 
sells for 5299.95 . 

66 DC Motor Controls: Bulld a Motorized Platform by Reviews 
Steve Ciarcia I Appropriate circuits can very precisely control permanent­
magnet DC motors. 22 The Epson MX-80 and MX-70 Printers by Kevin Cohan 

106 BYTE's Arcade: Star Raiders by Gregg Williams: Super128 Washington Tackles the Software Problem by Nova by Bob Liddil; Tranquility Base by Robin Moore; Asteroids in 
Christopher Kern I Recent court decisions pave the way for more software Space and Planetoids by Oliver Holt 
protection against piracy. 

148 Dancing Demon from Radio Shack by Elizabeth Cooper 140 Legal Protection for Computer Hardware and and Yvon Kolya 
Software by Stephen A Becker I An overview of patents. copyrights. and 248 Super STEP by Stanley D Robbins trade secrets. and how they relate to computer software and hardw are pro­
tection. 2 54 Wordsmith by Mark Dahmke 

1 5 2 Wire-Wrapping and Proto-System Techniques by 
Adolph Mangieri I Construction of homebrew designs is greatly aided by 
the complete wire-wrapping systems from Vector Electronics. 

Nucleus1 7 1 Speeding Up TRS-80 Graphics by Ronald Bobo and 
John Knoderer / Improve the response time of BASIC graphics displays on 6 Editoriaf: How Can We Stop Software Piracy? 
your TRS-80. 12 Letters 

102, 236 System Notes: Improve TRS·BO Disk Operation: Add an Extern al Data204 An Integer Math Package for the 8080 by Bruce D Separator: Faster BASIC for the Ohio Scientific 

Carbrey I These routines are useful when you need arithmetic operations on 122, 430 Programming Quickies: Using Page Two with Apple Pascal Turtle 

signed I 6-bit numbers. Graphics: Printf for the C Function Library 
126 Cartoon 
186 Education Forum: Getting Problem-Solvrng Advice From a Computer280 Using Interrupts on the Apple II System by George 
198 Desk· Top Wonders: A Chessboard Journey on the Tl·59 Programmable M White I The use of interrupts in the 6502 microprocessor is demonstrated Calculator 

using an Apple II. 228, 378, 452, 458 Technical Forum: Print Your Own Bar Codes: UPC Bar 
Codes With the Centronics 7 3 7: PAPERBYTE" Bar Codes with lntegral Data296 Dlgltal Plottlng with the Apple II Computer by Systems Primers: Favorite Benchmarks and Other Programs; Build a Noise­

Richard C Hallgren/ Interface an x.y plotter directly to an Apple II with a Based Random·Number Generator: Fast Fourier Comes Back 
232, 252 BYTE's Bugs 
244, 380 Book Reviews: Principles of Interactive Computer Graphics. 2nd 

Edition; Travels in Computerland. or Incompatibilities & lme1faces 

minimum of hardware. 

3 1 6 Recursion and Side Effects In Pascal by Robert 262 BYTELINES 
Morris I The use of global and local variables can change how a program 278, 428 BYTE's Bits
works. 384 Ask BYTE 

394 Software Received 3 2 6 DEMONS: A Symbollc Debugging Monitor by A I 398 Books Received 
Halsema I Debug your machine-language programs for 6800-based systems 404 Clubs and Newsletters 
using instruction mnemonics. 447 Event Queue 

463 What's New?360 Bulld a Super Slmple Floppy-Disk Interface, Part 1 510 Unclassrf1ed Ads 
by James Nicholson and Roger Camp I Ten integrated circuits can provide 511 BOMB. BOMB Results 
all the features of a commercial disk controller at a fraction of the cost. 512 Reader Service 
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In This Issue 

Did you know that the Vikings were notorious pirates? In Robert Tinney's 

striking cover painting, executed from an original design by Jonathan Graves, 
the floppy disk is the " sail" that powers the underhanded business of soft­
ware piracy. Included are several articles on the legal aspects of protecting 
software from unscrupulous pirates: Chris Morgan's editorial, " How Can We 
Stop Software Piracy?" jpage 6J; Christopher Kern's "Washington Tackles the 
Software Problem" (page I 28), and Stephen A Becker's "Legal Protection for 
Computer Hardware and Software" jpage I 40). 

Other noteworthy articles in this issue include in-depth examinations of the 
Extended Color BASIC for the TRS-80 Color Computer. the new Commodore 
VIC microcomputer, and the Epson MX-70 and MX-80 printers. And this issue 
begins a new occasional feature on microcomputer video games called 
" BYTE'S Arcade. " 
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" ... stands well above 
other S-100 graphics dis­ " ... better monochromatic 
plays in its price and per­ . display .... " 
formance range." ELECI'RONIC DFSIGN, 

BYTE, Product Review 1981 Technology Forecast 

MICR.OANCELO 

IDGH RESOLUTION GRAPIDCS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 

RS-170 com­ Light pen 
posite or direct interface 
drive output Time multi­

plexed refresh 
Local or external 
sync generation 4K resident 

Screen ware™ 
Pak I operating 4 Mhz ZBO 

systemmicroprocessor 

32KMM
60 hertz real­ isolated from 
time clock host address 

space
8 level interrupt 
tie-in High speed 

communications 
IEEE SlOO bus over parallel 
compatible bus ports 

Screenware™ Pak I And now . .. COLOR!! 
A 4K byte operating system resident in PROM on The new MicroAngelo™ Palette board treats from 
MicroAngelo™. Pak I emulates an 85 character 2 to 8 MicroAngelos as "bit planes" at a full 
by 40 line graphics terminal and provides over 512 x 480 resolution. Up to 256 colors may be 
40 graphics commands. Provisions exist for user chosen from 16.8 million through the program­
defined character sets and directly callable user mable color lookup table. Overlays, bit plane 
extensions to Screenware™ Pak I. precedence, fade-in, fade-out, gray levels, blink­

ing bit plane, and a highly visual color editor areScreenware™ Pak II 
standard.

An optional software superset of Pak I which 
adds circle generation, polygon flood, program­
mable split screen for separate graphics and ter­
minal 110, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD SC/c:JN
Pascal compatibility, and more. 

8455-D Tyco Road •Vienna, Virginia 22180 • TWX: 710-831-9087 • (703) 827-0888 
Circle 358 on inquiry card. 
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When you don't have ten 
thousand people and a few 
thousand years in your budget, 
you need MILESTONE™. 

With today's concerns about increasing 
costs and declining productivity it's true 
more than ever that any project worth do· 
ing deserves careful planning. Whether 
you're planning a construction project or 
the opening of a new retail store. you 
must carefully schedule your manpower. 
dollars and time in order to maximize pro­
ductivity. 

MILESTONE is a critical-path-network· 
analysis program. It runs on a desktop 
microcomputer. is inexpensive and simple 
enough for anyone to use. 

For MILESTONE a project is simply any 
task made up of steps that must be per­
formed in sequence. After dividing a pro­
ject into it's composite steps. MILESTONE 
can help you plan. schedule and control 
the project. 

MILESTONE treats your project as a series 
of activities. Each activity has a name. 
duration. capitol cost. mix of manpower. 
and an associated list of other activities 
that must be completed first. The list of 
associated activities provides a thread 
that MILESTONE uses to link all the jobs 
together into an overall project schedule. 
Everytime you add a new activity or make 
change to an existing one. the entire 
schedule is recomputed and the results 
are immediately redisplayed on the 
screen. 

MILESTONE requires 48K RAM &CP/M. 
Also available for Apple Pascal or UCSD 
Pascal Operating System. Formats: 8" 
single density IBM soft-sectored. Northstar 
DD. Micropolis Mod IL Superbrain 3.0. Ap· 
pie II. Price is S295. Manual alone-S30. 
Add 57.00 for shipping. 

SOFTWARE 
SOFTWARE 
DIGITAL MARKETING 
DIGITAL MARKETING 

2670 CHERRY LANE 
WALNUT CREEK • CA 94596 

(415) 938-2880 

Mteslcre 1ro:::Ecn;Jk Og::nc ~:t.\~ecP~ Jrcn:<rok Dg!ol 
r.ie-.;eacn ~ tro:Je'rurk. Regents ~sit,· CA f\c{'le Posco 
!re..Jen'Qk A(f:ie Co-ro..iters 

Editorial 


How Can We Stop 

Software Piracy? 


Chris Morgan, Editor in Chief 

Software piracy is rapidly becoming a major problem in the personal com­
puter field. The casual copying of programs by computer hobbyists, although 
not at the epidemic stage, is frighteningly commonplace. Many people fail to 
see (or prefer not to see) that the practice is not just illegal-it's unethical. 

But what about making backup copies of important software? What hap­
pens if your small business' direct-mail program "dies"? Without a backup, a 
businessman's only recourse is to return the disk to the manufacturer and hope 
it won't take longer than a few weeks to get a replacement. Manufacturers 
understand the problem, and have designed some floppy-disk-based programs 
that allow the user to make one backup copy. After this, software "jamming" 
information is automatically added to the original floppy disk to theoretically 
prevent additional illegal copies. In practice, though, enterprising software ex­
perts can crack the protection mechanisms and make copies at will. 

The industry is faced with a dilemma: how does the manufacturer serve the 
customer's legitimate need to make backup copies, while protecting his expen­
sive software investment? There are two possibilities: put the would-be soft­
ware pirate at a disadvantage if he makes an illegal copy, or, better still, make 
it virtually impossible for the pirate to make a copy. 

The Persuasion Route 
Let me make a not-too-perfect analogy between the software industry and 

the record industry. When tape recorder sales began to increase during the ear­
ly 1970s, record industry executives predicted that record sales would plum­
met because of private off-the-air taping. But, in fact, record sales climbed 
steadily throughout the decade. Why7 My opinion is that when people think 
of a recording, they think of the entire package: the album artwork, the liner 
notes-in short, there is more to a recording than the sound coming from a 
pair of loudspeakers. In much the same vein, there is more to a piece of soft­
ware than the object code: there is the documentation, for instance. 

The need to make a copy of the documentation is an additional nuisance for 
the software pirate. It costs money to make photocopies. Then there's the 
registration card: legitimate owners of software are often put on mailing lists 
to receive updates to their programs as well as information about new pro­
grams from the manufacturer. A cheap and effective way for manufacturers to 
fight the pirate is to creatively exploit the latter idea. At the risk of overgener­
alization, computer-science people tend to be obsessive-compulsive in their 
psychological makeup, ie: they hate to miss out on any details about a product 
they buy-especially a piece of software! 

I mentioned earlier that this was a less-than-perfect analogy. The problem is 
that a $9.95 recording is one thing-a $600 program is quite another. The 
above-mentioned tactics might help the manufacturer of a $30 or $50 piece of 
software, but temptation becomes powerful indeed when the price tag reaches 
three or four figures. 

Editorial continued on page 10 
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Introducing the COLOR CONNECTION™ 

Plug A TRS-80* Color 
Computer into the World of 
System-50™Computing. 

Now you can expand Tandy's exciting new TRS­
80* Color Computer using proven System-50 

products. Expansion possibilities are limitless. 

And expansion is easy. Plug one end of the 

COLOR CONNECTION into the Program 

Pak* connector of the Color Computer. 

Plug the other end into a System-50 bus 


@) motherboard. Now add the functions you Get serious! 
want, selecting from an inventory of 

® 
standard modules manufactured by For serious computing like 
competent, long-established firms word processing add the Per­
- from the inventory of solid per­ com ELECTRIC WINDOW™. 
formers , like P.ercom Data This memory-mapped video 
Company. display card features instant 

display updating, software­
Mini-disk storage - today! defined full display formatting 
Available off-the-shelf for your ex ­ - up to 80 characters by 24 
tended system is Percom's field ­ lines, an extendable character 
proven LFD mini -disk system. The generator that generates fully­
first choice of knowledgeable 680X formed upper and lower case 
computerists since 1977, Percom characters, and more. The 
LFD mini -disk systems come com­ ELECTRIC WINDOW pro­
plete, ready to plug in and run. File vides either composite or sepa­
storage capacities range from 102 rate sync-video output, and 
Kbytes for a one-drive LFD-400™ interfaces a standard black-&­

system to almost 0.6 white video display monitor. 
Mbyte for a three-drive 
LFD- 800™ system. Beyond 16K 

Another option is incremental 
memory expansion. Add 8-, 16- or 

24-Kbytes of static RAM with our 
M24SS card; 16-, 32- or 48-Kbytes of 

dynamic RAM with our M48DSS card. 
The COLOR CONNECTION prevents 

contention between internal computer mem­
ory and external memory. 

System Requirements 

The COLOR CONNEC­
TION interfaces a TRS-80 * 

Color Computer .to a System­
SO bus motherboard. Power for 

the COLOR CONNECTION is 
obtained from the computer. Power 

for the extended bus cards must be pro­
vided by an external source, such as Percom's System-SO 
Power Supply. The COLOR CONNECTION provides for 
disabling the computer internal memory at 8-Kbyte 
boundaries to prevent contention with external memory. 

The COLOR CONNECTION.............. $99.95 


The right motherboard 
Fast mini-disk storage, full-format alphanumerics and 
memory add-on are obvious expansion possibilities. The 
optional Percom System-SO Motherboard allows you to 
consider the less obvious. This seven-slot motherboard 
not only can be self-extended. but also can be extended 
with our 30-pin 1/0 motherboard. The richness of readily 
available peripheral interface cards provides an uncom­
mon degree of expansion flexibility. 

The System-SO (SS -SO) bus community. With a TRS-80 '~ 
Color Computer and the COLOR CONNECTION. it's 
your world. Enjoy! 

Quality Percom products are available at Percom dealers nation­
wide. Call toll-free. 1-800-527-1592. for the address of your 
nearest dealer, or to order direct from Percom. ('1EJUlllM ] 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WllliOUT NOTICE. PERCDM DATA COMPANY. INC . 
PRICES DO NOT INCLUDE SHIPPING AND HANCUNG. 211 N. KIRBY GARLAND. TE XAS 75042 

TM trademark of Percom Data Company. he. C214J 272-3421 
• uacEmark of Tandy Radio Shack Corporation which has no r~tationship m P~rcom Daia Company Circle 321 on Inquiry card. 



A simple algorithm 
We work with the serious systems integrator ... on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 

We manufacture the most complete family of high quality 

IErn/6% S-1 QO mainframes on the market. Cl'ioices i111­
cl ude three mainframes in rack-mount or table-top pack­

ages with rnmplete board sets, fa serve as the building 

blocks for your 8 or 16 bit system. We also provide other 

options ranging from complete floppy disk systems right 

up to our proven Pascal development system. 


The f factor: one source. 
No matter which option you choose, you get the benefit 

of working with completely integrated products .. . fully 

assembled and tested .. . under one warranty and one 

price structure ... leaving you free to concentrate on 

value-added application development and sales. 


*In Calculus, a fundamental statement in the definition of limit; interpreted 

Choose from mainframe options ... 
Select from three packaging options : Rack-mount, table­
top or front panel models. All three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series II™ 
board sets. Any board configuration you choose works 
with any DPS-1 version , allowing you to vary your pack­
age offering, or develop on one version and marke\ 
another. 

• Front Panel model - a powerful development and 
diagnostic tool for Z-80tsystems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break­
points, trigger scopes, single step, slow step and more. 

• Front Panelless desk top model-a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

• Rack Mount version - features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard. 

here to imply: "For your integration problem, lntersystems has a solution." t Registered trademark of Zilog, Inc. 



Board level options ... 
lntersystems mainframe packages , 
equipped with Series 11 boards, are opera­
tional in both 8 and 16 bit settings and 
support extended addressing in both 1/0 
and memory space, recognizing 16 bit 

1/0 addresses and 24 bit memory 
addresses. Just look at 

these individual 
features; 

• MPU-80-uses a Z-80, 8 vectored in­
terru:Jt lines and two 4K windows to ad­
dress up to 1 Megabyte of RAM without 
bank select. 

· • 64KDR-sophisticated refresh circuitry 
allowsunlimited DMA and absolutely re­
liable operation without wait states. 

#Registered trademark of Digital Research 

• 6 Sl/O - six individually software­ The system is versatile, too. SET program 
controllable serial 1/0 ports with op­ allows you to change many BIOS 
tional interrupts. Each can run .RS 232 at parameters and specify control 'charac­
up to 19,200 BAUD, as can our Vl/O ters to enable special features such as. 
board . diagnostic output to trace program execu­

tion. It can also .provide remote 1/0 to• 	 Vl/0-has two serial ports; two 8-bit 
link your system ··to almost an,yparallel output and two 8-bit Rarallel 

input ports plus 8 individually controlla­ other computer, 
ble command lines and 16 levels of vec-· ..----=-~- large or small. 
to~ed interrupts. 

• FDC II-can DMA up to a full track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles· .up to 
four 8"' floppies. 

• MPU-8000 - available with the non­
segmented Z-8002t, which directly ad­
dresses· 64K, or the segmented Z-8001 t, 
which can directly address 8 Megabytes. 

And it's reliable. The Cache BIOS System 
runs continuous memory tests when idle, ..,.Extended systems options ..• 

. and verifies with a Read ·after Write and \. 
Read after Read. 

And the system also includes our 
Pascal/Z, a true native compiler pro­
ducing ROMable and Re-entrant code. It 
features a minimum of extensions chosen 
for the development of your scientific and 
business applications. And it's compati­
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now is right later. 

One choice you won't have to make ... 

We don' t believe you should ever have to 
Interfacing disk drives is not a trivial mat­ sacrifi ce good technical support to find a 
ter, so when your objectives and re­ good product. We'll back you to the hilt 
sources dictate you spend your energy with services like free technical consulta ­
elsewhere, use our resources to perform tion, board-swapping, diagnostic . pack­
the service for you. We can add our disk ages, and documentation that gives you 
drive package to any Z-80 or Z-8000 con­ all you need to integrate, operate and 
figuration we provide . .. again, fully as­ maintain your system .. . right down to 
sembled and tested and covered under schematics of the boards. 
one warranty. 

Your solution should be clear. 
Or our complete 

Whether you' re integrating for scientific, Pascal Development System. 
governmental or commercial applica­


We use it for our own hardware and 
 tions, lntersystems can provide a Delta for 

software development. It includes 'either 
 your Epsilon . 
table-top mainframe, two 8" floppy disks, 

Talk to us today.128K RAM, CP/M 11 , and lntersystems 

Pascal/Z™ compiler. and Cache BIOS™. Ithaca lntersystems Inc., 


Dept. B 
our ultra-fast Cache BIOS automatically 1650 Hanshaw Road; 
THIS SYSTEM IS FAST! Why? Because 

P.O. Box 91buffers whole tracks, eliminating most 

disk accesses. This delivers up to three 
 Ithaca, NY 14850 

times. the throughput of any other 
floppy-based system we know and is Phone 
equal to many small hard disk systems. (607) 257-0190 

·­

Dofl1t090~~~~~91~1!!!~™ 
Micros for bigger ideas. 

Circle 206 on Inquiry card. 
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Editorial--------------------------------------------------------------­
Technological Measures 

The ultimate answer is to make it so difficult and costly 
for the pirate to make copies that the problem goes away. 
A good first step is to put teeth into software protection 
laws. The revised copyright act of 1976 had a major im­
pact on phonograph record pirates because of the much 
more stringent penalties for convicted offenders. You 
may have noticed the®sign on commercial records and 
tapes: it's an indication that they're protected by the new 
law. (For further legal background, including informa­
tion on the latest Supreme Court decisions, see 
'Washington Tackles the Software Problem," page 128, 
and "Legal Protection for Computer Hardware and Soft­
ware," page 140.) 

We come next to the most intriguing weapon in our 
arsenal: hardware "locks" on the software. The concept 
of the I.D. ROM is a recent development now being used, 
among other places, in conjunction with a program called 
RCS/Micro Modeller, developed in England by In­
telligence (UK) Limited. The program allows a person to 
use an Apple II computer to create financial planning 
models and high-resolution color displays featuring pie 
charts, histograms, and so on. A novel feature of the pro­
gram is its "electronic slide show" capability: a hand-held 
control, similar to a slide projector control, plugs into 
one of the paddle ports of the Apple and allows the user 
to cycle through an electronic "slide show" on the video 
screen. Built into the control is a special ROM containing 
an identification number that is duplicated on the pro­
gram floppy disk. The program periodically checks for 
the presence of the I.D. ROM. If it's not found, the pro­
gram crashes. 

This technique puts one more stumbling block in the 
way of the pirate, and it does not add appreciably to the 
total cost of the software (the I. D. ROM costs about $20). 
Alas, there are some experts in Europe who have cracked 
the code of another I.D. ROM used in conjunction with a 
program called Wordcraft, which is being distributed by 
Commodore in England. So the technique, while making 
it much more difficult to copy software, is not the 
ultimate answer. Still, I welcome this type of innovative 
approach to a mind-boggling problem. Readers interested 
in further information about the RCS/Micro Modeller 
program (not yet available in the United States) should 
contact David Low, ACT (Microsoft) Ltd, 5/6 Vicarage 
Rd, Edgbaston, Birmingham BIS 3ES England. 

Two of the most promising solutions to the software 
protection problem come from West Coast inventor 
Marc Kaufman. He has filed a patent for an "execute­
only ROM," a new type of read-only memory which pro­
duces a sequence of executable code in the normal man­
ner, but prohibits the user from randomly accessing 
memory addresses. As Kaufman explains, the user begins 
execution of the program at a known address. A "secret" 
executive routine, built into the ROM, contains a table of 
the legal next steps for every given step in the program. 
Only those steps listed in the table can be accessed by the 
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user. For example, if the program contains a branch to 
one of two places, only those two places can be examined 
by the programmer at that time. If a program contains 
enough branches, it would take an inordinate amount of 
time for the user to run through every permutation of the 
program to get a complete listing of the code, even if a 
computer did the searching. Kaufman is presently work­
ing with both hardware vendors and users to develop the 
idea. An unreadable EPROM is also in the works, en­
abling the do-it-yourselfer to create secure programs. 

Kaufman's second idea is to add a "black box" to a per­
sonal computer. Every piece of software would come 
with a magnetic key (or other type of hard-to-duplicate 
key) that plugs into the black box and contains a coded 
I.D. number that matches the I.D. number on the floppy 
disk. The program resides on the disk in encrypted form. 
In order to decode the program, the key must be plugged 
into the box. With this scheme, the user can make as 
many backup copies as desired, but only one of them can 
be used at a time. The drawback to such a system is the 
need for the black box. But if the idea catches on, the 
price would probably come down. Interested readers can 
contact Marc Kaufman at Kaufman Research, 14100 
Donelson Pl, Los Altos Hills CA 94022. 

Stopping the pirate is vital. Piracy has reached near 
epidemic levels in Europe, where it is not uncommon for 
an entire computer club numbering in the hundreds to 
line up their computers and make hundreds of copies of 
programs from United States manufacturers for the use of 
the entire club! Then there is the phenomenon of the 
"software library." Some of them are legitimate, but all 
too many cavalierly offer copies of programs to their 
members at a fraction of the retail cost. 

Illegitimate copies of programs threaten the fabric of 
personal computing. The software innovators in our field 
must be compensated fairly for their work, or we will no 
longer see the high-quality programs that currently grace 
the marketplace. 

I welcome comments from readers about this all­
important issue, and would like to begin a dialog featur­
ing your comments. Please send your thoughts to: Soft­
ware Protection, c/o BYTE Publications Inc, POB 372, 
Hancock NH 03449. • 

ru LH.IC.> ru11Ly 

BYTE is continually seeking quality manuscripts written by indi­
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by I 2 inch, 
30.5 by 22.8 cm). self-addressed envelope, with 28 cents US 
postage affixed. to BYTE Author·s Guide, 70 Main St, Peter­
borough NH 03458. 

Articles which are accepted are purchased with a rate of up to 
SSO per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of SI 00 and SSO. 
Unsolicited materials should be accompanied by full name and 
address. as well as return postage. 
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Apple 1/0 Interfaces. 

SSM Spells Success Three Ways. 


SSM helps you get the most from your 
Apple II* computer. Choose from three 
general purpose interface boards. With flex­
ibility and prices that translate to big savings. 
Now, and when you upgrade. 

Serial (ASIO™). Our ASIO gives you a 
full-duplex RS-232 interface. Plus jumper­
selectable rates from 110 to 9600 baud. You 
also get software control, three handshaking 
lines and two output plugs-so you can con­
nect your Apple to a modem or to a 
terminal/ printer without 
modifying the cable. 

Parallel (APIO™). For 
parallel interfaces, our 
APIO offers two 8-bit 
bidirectional ports. We also 
include additional interrupt 
and handshaking lines, plus 

need a sometimes-serial or a sometimes­
parallel operation. This single-board solution 
packs a lot of performance for the price. 
Thousands are now being used. It even lets 
you operate both ways-simultaneously­
under Pascal, or with special drivers. 

All three boards feature powerful firmware 
so you don't have to write software to use 
them. The ASIO and AIO include cables. 

Whether you're an OEM or end-user, we 
can supply virtually any quantity you need. 

Quickly. Even in kit form. 
For the latest word on these, 
see your local computer 
dealer. Or call hs today. 
You may also want to look 
into our cost-effective 
A488™ board which con­
verts your Apple II into an 

software control of the in- IEEE-488 controller. 
terface configuration and data SSM Microcomputer Products, Inc., 
direction. Cables for Centronics 2190 Paragon Drive, San Jose, CA 

95131. (408) 946-7400. (TWXand other printers are optional. 
91~338-2077. Telex 171171.) Or Both (AIOTM). Choose our 

*Apple and Apple 11 arc trademarks of Apple Compurers Inc . tried and proven AIO when you SSM Microcomputer 
ASIO. APIO, AIO and A4B8 are trademarks of SSM Micro· 

Products, Inc. computer Products, Inc . 



Educational Dlalog 

As a junior-high-school teacher with 
several years of experience, I want to call 
into question some of the underlying as­
sumptions in Seymour Papert's "New 
Cultures from New Technologies." (See 
the September 1980 BYTE, page 230.) 

Mr Papert seems to believe that chil­
dren and child-initiated explorations are 
inherently good and, conversely, that 
parents, teachers, schools, and their limits 
and expectations are inherently bad. Also, 
he seems to believe that all learning can 
and should be as swift, natural, accurate, 
and frustration-free as the learning of 
spoken language, and that learning by 
rote or rite is without meaning and is 
harmful to the child. 

To the first supposition, I can only re­
ply that there is a time and place to be 
child-centered, and a time and place to be 
goal-directed. To the second supposition, 
language acquisition has little to do with 
other types of learning-it is a highly 
specific capability that is "hard-wired" in-

Letters 


to the brain from birth. Finally, rote and 
rite learning are common elements in 
spontaneous children's play, to say 
nothing of adult culture. 

Piagetian learning is at best an unfor­
tunate choice of words on Mr Papert's 
part, because Piaget did not focus on 
learning at all. He studied the cognitive 
processes in children that depended on 
maturation, not learning, and were indeed 
highly resistant to any learning ex­
periences he was able to devise. His great 
contribution to education was to point 
out that there are thresholds and there are 
ceilings to what an immature mind can 
learn. The insight-oriented "new math" 
failed in public education for this reason: 
its proponents were asking grade-school 
children to perform abstract reasoning, 
which Piaget terms formal operations, 
before they were ready to do so. 

Anyone wishing to teach young chil­
dren to program computers, regardless of 
formal language instruction, had better 
remember a few things: Piagetian formal 
operations begin in adolescence. It is not 

FINALLY,A COMPREHENSIVE 

SOFTWARE CATALOGUE THAT 

ISN'T HARD ON YOUR WALLET. 


Like you, we were appalled 
that some software catalogues 
cost twenty bucks or more. So 
we decided to do something 
about it. We've put together 
our own software catalogue. 
And we're selling it for a lot 
less. Less than the price of this 
magazine, in fact. 

It's the new Micro Dimen­
sion's Software Catalogue and 
it contains a full complement 
of computer programs. Busi­

ness, educational, games-entertainment and utility. All 
brands. With descriptions that include systems require­

ments. ,
So pick up a copy at your local computer store. 
After all, a software catalogue shouldn't have I 

to cost as much as the software. 

safe to assume that a preadolescent is do­
ing what you think he is doing, in the way 
you think he is doing it, or for the reason 
you think he is doing it. You ignore Piaget 
at your own peril. 

In summation, no single development is 
going to revolutionize education, because 
it is a "soft" field-too many factors are 
operating already. The computer prob­
ably will be the biggest thing ever to hit 
the field, but not for the reasons Papert 
thinks. 

Charles Heckel 
1624 Hillcrest 
Glendale CA 91202 

Seymour Papert Replies: 
I agree with Mr Heckel that one ignores 

Piaget at one's peril. I have tried not to ig­
nore him. I spent about 5 years working in 
his center for Genetic Epistemology in 
Geneva, Switzerland. In my book Mind­
storms: Children, Computers and Power­
ful Ideas, I argue that our work on Logo is 
in the spirit of Piaget's theory even if it 
seems to contradict some of his empirical 
findings. 

I grant that children in many countries 
have been found to fallow a fixed pattern 
of intellectual development. I grant that 
psychologists have failed when they tried 
to change this pattern of development by 
exposing children to a few hours of special 
treatment under laboratory conditions. 
But, I argue in Mindstorms that the 
penetration of computers into the lives of 
children (indeed into the whole culture) 
will exert a much more massive influence 
on intellectual development than any ex­
periments in the past. I suggest that it is 
possible that these more massive in­
fluences will have correspondingly mas­
sive effects. I don 't see how any of Piaget's 
experiments could conceivably be held to 
exclude this possibility. 

In addition to these general issues, there 
is one specific point of Piagetian inter­
pretation on which I must express dis­
agreement with Mr Heckel. Piaget certain­
ly did not believe, as Mr Heckel asserts, 
that the acquisition of language "has little 
to do with" other types of learning or that 
it is "hard-wired." This sounds more like 
Noam Chomsky's position against which 
Piaget argued with increasing vigor in the 
last years of his life . 
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Edison had over 
1,800 patents in· 
lils name, but 

you can be just as inventive 

;- with an Apple. 

Apple is the company with the brightest ideas in computer world. Want to write your own programs? 
hardware and software and the best support - so you can Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
be as creative with a personal computer system as Edison 6502 assembly language. 
was with the incandescent bulb. There's even a series of utility programs called the 

DOS Tool Kit that not only lets you design high-resolutionHowApple grows with you. graphic displays, but lets you work wonders with 
With Apple's reliable product family, the possibilities of creative animation. 

creating your own system are endless. Have expansion capa­

bilities of 4or 8 accessory slots with your choice of system. More illuminating experiences in store. 


Expand memory to 64K bytes or 128K bytes. Add an You won't want to miss all the Apple products being 
Ato Dconversion board. Plug into time sharing, news and introduced at your computer store all the time. Don't let 
electronic mail services. Use an IEEE 488 bus to monitor history pass you by. Visit your nearest 
lab instruments. Add 4 or 6 disk drives - the 51'4': 143K Apple dealer or call 800-538-9696. 
bytes, high-speed, low-cost drive that's the most popular In California, 800-662-9238. Or write: 
on the market. Apple Computer, 10260 Bandley Drive, 

Cupertino, CA 95014.Apple speaks many languages. 
Since more than 100 companies create software for appk!"computc!r inc. 


Apple, you'll have the most extensive library in the personal See us at NCC-Booth 626 


"'!' 
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TOUGHEST 

BOARDS 

IN TOWN 


FOR S·100's 

Monitor and control 
in wicked environments. 

Want to put your S-100 sysiem to 
work in the world of computerized monitor­
ing and process control? 

Dual Systems has all the boards it 
takes to do the job in the toughest factory 
environments. All are designed to function 
dependably in the real world of industrial 
control. All operate with Cromemco. North 
Star and other S-100 systems. 
A/D board. 12-bit precision. 32 single­
ended inputs. Or 16 differential inputs. 25 
µ.s conversion time. Vectored interrupt. 
$635. Or $725 with 1 to 1000 gain trans­
ducer amplifier. Works with our thermo­
couple compensation board and our 4-20 
mA input boards as well. 
D/A board. Four independent channels. 
12-bit precision. Input is binary or 2's com­
plement. Compat ible with all existing 110 
mapped software. $495. Drives our ampli­
fier board which outputs 4-20 mA. 
CMOS RAM board. On-board battery 
back-up preserves data a year. 200 ns 
read/write time. Runs at 4 MHz. 8K bytes 
$590. 16K bytes $990. 
CMOS clock board. On-board battery 
back-up keeps clock running a year. New 
LSI chip carries date. hours. minutes and 
seconds. Read or write directly from 110 
port. Vectored interrupt. $250. 

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

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

The reference manual for the Ada pro­
gramming language, July 1980 version, is 
now available from the Government Print­
ing Office. The supply in the Defense 
Department's DARPA office (referred to 
in "BYTELINES," January 1981 BYTE, 
page 200) is now exhausted. Requests 
should be sent to: 

Superintendent of Documents 

US Government Printing Office 

Washington DC 20402 


Order number: 008-000-00354-8 


Cost: $5.50 per copy. 


I learned this when I requested informa­
tion from DARPA about the manual. 

Mike Robinson 
Rt 4, Box 70 
Ringgold GA 30736 

Hard Disk to Buy 

was quite amused to read that 
manufacturers are unable to understand 
why small hard disks aren't selling as ex­
pected. (See 'Winchester 8-inch Drives 
Off to Slow Start," December 1980 "BYTE­
LINES," page 214.) Perhaps the reason 
could be the typical $5000 to $8000 price 
tag-more than a little difficult to justify 
to your wife, mother, girlfriend .... 

Besides the normal budgetary prob­
lems, I have no way to interface a hard 
disk to my Heath H-8 computer, either in 
hardware or software. Another problem 
is that most hard disks are not removable. 
Imagine the added utility of a drive using 
an 8- or 14-inch cartridge, holding about 
20 megabytes, costing $2000, and 
removable (so you can take it to your 
friend's house). Come to think of it, that's 
a good description of a DEC (Digital 
Equipment Corporation) RK05 cartridge 
disk-pack drive. 

John F Priebe 
4804 Mt Airy Rd 
Sylvania OH 43560 

Plot: North by Northwest 

I found John Beetem's article "Vector 
Graphics for Raster Displays" enjoyable. 
(See the October 1980 BYTE, page 286.) 
But, when I read RH Rae's letter, I had to 
respond. (See "Intercepting Raster," 
January 1981 BYTE, page 14.) Beetem's 
vector-generator routine works beautiful­

ly for its intended purpose. But Rae's 
alternative suggests that there are those 
who could profit from a little "compuser­
vation" (running faster on fewer bytes). 

The routine I use to drive my Houston 
Instrument Hiplot plotter is a modifica­
tion of the one that appears in Hiplot 
brochures (it is actually Algorithm 162 by 
Fred G Stockton; Collected Algorithms 
from ACM, 1963). I offer it in a minimal 
BASIC as Houston Instrument did. It 
assumes that the PRINT statement goes to 
the Hiplot, which ignores all characters 
except "p" thru "w," and "y" and "z." "p" 
means move the pen one increment (0.005 
inch) north, "q" northeast, "r" east, and 
so on to "w" meaning northwest. 

10 A$= "rqvwpsvupqpwtstu" 

20 INPUT X,Y 

30 PRINT"z'' :REM PEN DOWN 


COMMAND 

40 GOSUB 100 

50 PRINT"y":REM PEN UP 


COMMAND 

60 GOTO 20 

70 REM * * * VECTOR GENERA TOR 


SUBROUTINE ** * 
80 REM THIS SUBROUTINE ORA WS 

THE BEST STRAIGHT 
90 REM LINE FOR A COORDINATE 

CHANGE OF (X) AND (Y) 
100 l=l: IF X<O THEN X= -X: 1=3 
110 IF Y<O THEN Y= -Y : I=l+4 
120 IF X<Y THEN T=X : X=Y: Y=T: 

1=1+8 
130 E= -X/2: C=O 
140 IF C>X-.5 THEN RETURN 
150 E=E+Y: IF E>O THEN E=E-X: 

PRINT MID$(A$,I+l,l): 
GOTO 170 

160 PRINT MID$(A$,I, 1) 
170 C=C+l: GOTO 140 

This routine is marvelous; no 
multiplications and only an avoidable 
right shift in line 130 (the entire routine, 
including the array and double-precision 
variable storage, requires less than 130 
bytes of 8080 code). 

The byte miser in me demanded that I 
understand this routine. When I found its 
logic as simple as the routine, I couldn't 
resist configuring it for screen graphics 
and animation, turning a printer into a 
plotter, and tackling the awesome task of 
massaging my plotter into a super printer. 

If it is not too late, Mr Rae, you might 
consider using Stockton's algorithm for 
your commercial graphics product. 

William A McWorter Jr 
Mathematics Department 
Ohio State University 
Columbus OH 43210 
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SUPERBRAIN QD" 

VS. 

SUPERBRAIN™ 
the two top tnicroco01puter contenders 

When you decide to buy amicrocomputer system, 
it usually gets down to one model versus another. 
Will it be the SuperBrain from lntertec ... or one of 
those other models from lntertec's competitors? 
Well, there's really not much of a choice in the 
price/performance competition. The SuperBrain 
wins hands down! And it's apretty tough contender 
·if reliability, factory support and nationwide service 
are important to you. So what do you do? Choose 
our SuperBrain just because you know it's best? 
Or keep waiting for someone to announce some­
thing better? 

WAIT NO LONGER ... 
It wasn't enough that our SuperBrain had such 

standard features as twin double density disk drives 
with nearly 350,000 bytes of disk storage. A full 
64K of dynamic RAM. A CP/M* Disk Operating 
System which assures compatibility to literally 
hundreds of application packages. Acrisp, 12" non­
glare screen with afull 24 line by 80 column display. 
A full-featured ASCII keyboard with a separate 
keypad and individual cursor control keys. Twin 
RS232serial ports forfastand easy connection to 
amodem or aprinter. Plus, dual Z80 processors 
which operate at 4 megahertz to insure lightning­
fast program execution. No, it wasn't enough. So 
we changed it. We made it even better! 

ANNOUNCING SUPERBRAIN OD ... 
Our new OD model boasts all the features of our 

phenomenally popular SuperBrain with the addition 
of double-sided disk drives. So, for only amodest 
increase in price, you can order your next SuperBrain 
with more than twice the disk storage. But, best of 
all,you can field upgrade the disk capacity of either 
model to a whopping 10 megabytes! Now how's 
that for achoice? 

HOW DID WE DO IT? 
The secret of SuperBrain OD's incredible disk 

storage lies within our new double-density,double­
sided disk drives. Nearly 750,000 bytes of data 
can be formatted on two specially designed 5%" 
drives. More than enough to tackle almost any 
serious small business application. Plus, SuperBrain 
OD's 64K of dynamic RAM will handle even your 
most complicated programming tasks. 

Of course, if you really need megabytes instead 
of kilobytes, just add our 10 megabyte Compu­
Star™ Disk Storage System. It comects in seconds 
and gives you the capability to expand your system 
into apowerful multi-user network with up to 255 
CompuStar terminals.You can add users one at a 
time as you need them. So no matter how much 
your needs expand, your original investment in 
computer hardware is always protected. 

BUT IS IT RELIABLE? 
Our best salesmen are our present customers. 

Not only have SuperBrain and OD users been 
impressed with the inherent reliability of the sys­
tems, they tell us that no other microcomputers 
available offer such aunique modular design con­
cept. Just about the only service tool required is a 
common screwdriver. But of course if you'd rather 
let us do the service,our total commitment to product 
and customer support, with service outlets in most 
major cities, will guarantee your satisfaction for 
many years to come. 

I 

The CompuStar™ Disk Storage System 
.. . Connects in seconds to either roodel. 

THE DECISION IS YOURS ... 

Whether your next microcomputer is the Super­
Brain or our OD model, you'll be purchasing what 
is becoming one of the world's most popular micro­
computer systems. And regardless of which model 
you choose, you'll probably never outgrow it because 
you can keep expanding it. 

Call or write us today for more information on 
our full line of microcomputer systems. Ask for our 
"SuperBrain Buyer's Guide" and read why so many 
customers like yourself have made the SuperBrain 
and the SuperBrain OD their top two choices for 
performance, value and reliability. 

2300 Broad RiverRd. ,Columbia. S.C .. 29210 
(803) 798-9100 TWX 810-666-2115 
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Using one of 
these systems? 
• MULTI -BUS, 
• Motorola 

Exorciser, 
• Rockwell A IM 

65 Expansion, 
• STD-BUS, 
• S-100 & IEEE 

696. 
New packaging 
available. . 

Vector exclusives; 
Your choice of 

Vector CCK100, 
$49.80 (1·9) 

plastic or metal card for S-100, IEEE696, Motorola Exorciser . 

positioning. Mount connectors or motherboards without special 
guides, fixed or adjustable 

fiardware or hole 
drilling. Vector 

ships more 
card cages 
and packag­
ing off-the­
shelf, than 
any other 
company. 

NEW 	 For expert 
assistance, 
call the 
packaging 
professionals 
in California. 

(213)365-9661, 
outside 

·california, 
use our toll­
free number: 

(800)423-5659. 

Complete as shown, Vector 
CMA3A-20 with modules, 152.00 11-91 

@'J/eetrll&tee1fbnieCompan

INCORPORATED 

~.dstone Avenue, Sylmar, Califoroia 91342; TWX (91 

BYTE's BOMBworks 

My December 1980 BYTE did not in­
clude the usual Reader's Service and 
BOMB cards, so here are my December 
BOMB votes. 

My vote for the best article of the year 
is Grady Booch's Micrograph series. (See 
"Micrograph, Part 1: Developing an In­
struction Set for a Raster-Scan Display," 
November 1980 BYTE, page 64; "Part 2: 
Video-Display Processor," December 
1980 BYTE, page 120; and "Part 3: Soft­
ware and Operation," January 1981 
BYTE, page 238.) I eagerly awaited my 
January BYTE for the concluding part. 

Mr Booch's design was good, but the 
hardware could have been upgraded for 
better performance. According to my cal­
culations for the color chip, the Z80 
microprocessor is active only 12% of the 
time with the hardware configuration 
shown. The Motorola spec sheets give a 
better hardware implementation: isolate 
the display memory from the processor 
memory when the display circuitry is ac­
cessing display memory. Such an ap­
proach would allow fuller utilization of 
the Z80, as well as remove response-time 
problems from the interface to the host 
computer (ie: lost time when the Z80 is 
locked out by the display). All in all, Mr 
Booch's articles were excellent! 

I had a different opinion of the com­
peting serials on graphics. Alan Grogono's 
"Graphic Color Slides" articles gave no in­
sight into the more general problem of 
graphics. (See the November and 
December 1980 BYTEs, pages 126 and 96, 
respectively.) Allen Watson's "A 
Simplified Theory of Video Graphics" 
presented little if any new information on 
either hardware or software. (See the 
November and December 1980 BYTEs, 
pages 180 and 142, respectively.) He 
might as well have referred to some of the 
many articles and books on the television 
signals (eg: the TV Typewriter Cookbook 
or some such). I rate both of these articles 
poor. 

On a more positive note, I enjoyed all 
of the game reviews and would like to see 
more for other software packages. These, 
however, would rate only a good, with 
the exceptions of "On the Road to Adven­
ture"; "Odyssey: The Compleat Apven­
ture"; and "Zork and the Future of Com­
puterized Fantasy Simulations." I rate all 
of these excellent. (See the December 1980 
BYTE, pages 158, 90, and 172, respective­
ly .) I'd also place Steve Ciarcia's "Com­
puterized Testing" in that category. (See 
December 1980 BYTE, page 44.) 
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fiWINNER * 
~DOLPHIN 

d(i) 
Data-Ed 
Suboldlary of UDO Corp. 

18 Bridge Street 
Salem, NH 03079 

603-893-2047 
TWX 710-366-0502 

Data-Ed D Please send me ONE TM-12G MONITOR at the low introductory 
18 Bridge Street price of $129.00 plus $2.75 shipping. 
.Salem, NH 03079 (OFFER LIMITED TO ONE MONITOR PER CUSTOMER) 
603-893-2047 (collect) D Please send more information about your low cost custom fit 
TWX 710-366-0502 (UDOENG SEML) smart printers. 

D Check or Money Order enclosed Name______________________ D C.0.0. Orders Accepted. 

D Bill my-D VISA-D Mastercharge 
Address ____________________ 
Card No. -------- ­

City, State, Zip _______ _ _ iiiiijiiijiiii"~ib~ Exp. Date___Bank No. ___ 

Signature _________VIS4 •
(Sale Price good only in Continental USA) (Offer good through 711181 J 



I l \ Well, to begin with, color graphics. 
,!/ RCA's VP-3301 has unique color-locking circuitry that gives 

you sharp, jitter-free color graphics and rain bow-free characters. 
Plus much more: Microprocessor control. Resident and 

programmable character set. Reverse video. State-of-the-art 
LSI video control. 20 and 40 character formats. RS232C and 

20 mA current loop. Six baud rates. Eight data formats. ASCII 
encoding. Light-touch flexible-membrane key switches for 

reliability and long life. CMOS circuitry and a spill-proof, dust­
proof keyboard for hostile environments. 

The VP-3301 can be used with a 525-line color or monochrome 
monitor or a standard TV set through an RF modulator.•• It 

serves a wide variety of industrial, educational, business and 
individual applications including communication with time 

sharing and data base networks such as those provided by 
Dow Jones News/Retrieval Service, CompuServe and Source. 

All this-for the low price of $369. And it's made by RCA. So 
get the whole story about the surprising VP-3301 today. Write 

RCA Microcomputer Marketing, New Holland Avenue, 
Lancaster, PA 17604. Order toll-free: 800-233-0094. 

••Model VP-3303 with bu/II-In RF modulator-$389. 
•suggested user pr ice. Monitor and modem not included. ROii 

Circle 350 on inquiry card. 

I want to compliment BYTE's Produc­
tion Director, Nancy Estle, on the layout 
of BYTE. BYTE articles generally manage 
to stay in one piece, rather than starting in 
the front and continuing piecemeal 
throughout the remainder of the maga­
zine. I would like to see even more 
segregation between articles and adver­
tising, however. I do not object to the ads, 
in fact I conscientiously read through 
them, hoping that I won't miss any new 
developments. But having to wade 
through the ads to find article continua­
tions is annoying. 

Arthur Throckmorton 
5657 S Oak St 
Littleton CO 80127 

The CBT Is Dead: 

Long Live the CBT 


In regard to Mr James R Boatright's let­
ter in the December 1980 BYTE, the 
reported demise of the CBT is somewhat 
exaggerated. (See 'The End of the CBT," 
page 300.) The CBT-lOOlD DAA (data­
access arrangement), though no longer 
available from Bell, is currently manufac­
tured by Precision Components, Elgin, and 
Terminal Systems, etc. It is available from 
many distributors who are typically listed 
in the yellow pages under 'Telephone 
Equipment & Systems." The CBT is used 
extensively by manufacturers in the 
medical-data field. 

Please be advised, Mr Boatright, you 
need not discard your equipment requir­
ing use of CBT, CBS, or other types of 
DAA. 

Carl E Osborne Jr 
President 

0 & J Electronics Inc 
4027 Knight Arnold Rd, Suite 105 
Memphis TN 38118 

More on HP-41C 

Congratulations to BYTE and to Bruce 
D Carbrey for the excellent article on the 
HP-41C "calcuputer." (See "A Pocket 
Computer? Sizing up the HP-41C," 
December 1980 BYTE, page 244.) With a 
few enhancements, I used the "CODE­
BREAKER" demonstration-game program 
over the holidays with my grandchildren. 
It is a fine example of the capability of the 
HP-41C. 
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Mountain.Com~terF 
· ;P'.Y~ i- ~II :tq:getl)er. 

~-r----+-------.-~· ~f.,.......+--t­o__,r [YO~. Ii l 

: 1 

~~~GPS~MU'iF1i~etipn~m4­~ 

f hree cards in one! The Mountain Computer CPS Multifunction Card pfiovides all the capabilities of a serial interface, parallel 
output interface and real-time clock/calendar- all on bne card-occupying only one slot in your Apple II ®. Serial and Parallel 
putput may be used sim~ltaneously ~rom CPS. CPS is bonfigured from a set-up program ori diskette which sets the parameters 
1such as baud ra e, etc. l for all functions contained on, the card and is stored in CMOS !RAM on the card. Once you have 

--ponfigured you card, you.....oeed_never:__seULup aga1n.~'t'o..u may_alsoJ:barlge~parameters from the keyboard · h co_ntu~--­
commands. All function set-ups sto' ed on-board are pattery powered f<Dr up to two years. "Phantom slot" capability permits 
kssigning each o~ the functions of CPS to different slots in your Apple without the card actually being in those slots! For 
hample, insert CPS in slot #4 and set it up so that is siP,ulates a parallel interface in slot #1 and a clock in slot #7 and leave the 
serial port assigne'd to slot #4. CPS's on-board intellig7,nce lets it functio? in a wide variety of configurations, thereby providing 
software compatibility with most existing programs. ]We've put it all together for you"-for these reasons and many more! 
prop by your Apple dealer and see tor yourself how ou CPS MultiFuncti n Card can expand the capabilities of your Apple and 
save you a great deal of money as well! 

balendar/Clock V Parallel Output I 
f One second to 99 years ' • Features auto-line feed, Apple ' 
• Battery backed-~p (2 years) ' tabbing!, line length, delay after 

Two AA standartl alkaline batteries carriagr return , lower to upper 
for back-up (provided I case COJ1version I 

• Compatible wit MCI Apple • Centro~ics standard­
_.:J Clock'" time access RrQgrnms reconfi urable to other standards 

1 •Status bit handshaking -i­

~j • _ ' 

• Mountain Computer . 

1 
Serial Interface 
• Features auto-line feed, trans­

parent terminal mode, App le 
tabbing , line length, delay after 
carriage return, local echo of 
output characters, simultaneous 
serial/parallel output, lower IQ._ 
upper case conversion, discarding 
of extraneous LFs from serial input 

• Uses the powerful 2651 serial 
PCI chip 

· ~g ~~1~~-~~~~~~erna1 baud rates-I •Half/ Full duplex terminal operation l l N. C OR P O RATE D 
--- -- I - _ ______...____ - • 1/ 0 interface confbrms to RS-232C 

300 El Pueblo Scotts yalley, CA 95066 • Asynchronous/ Synchronous 
(4081 r 38-6650 TWX: 910 598-4504 operation 

! '"Apple Clock was the tra demark of Mountain Combuter Inc •Apple and Apple II are registered trademarks of Apple c l mputer Inc . 
1 . - I . II 

I 



Letter•-------------------------------------------------------------­
But just as any program or product can 

be improved, so can any article. It is most 
unfortunate that Mr Carbrey failed to 
mention two important aspects of the HP­
41C: 

1. The HP-41C continues the use of RPN 
(reverse Polish notation) logic. Since my 
first experience with RPN in the 1960s on 
a Friden CRT desk-top calculator (it used 
RPN well before Hewlett-Packard), there 
has been no question that RPN is the only 
way to go. Not just because it may use less 
keystrokes, but because its logic is unam­
biguous, straightforward, and simple to 
remember. This is a most important at­
tribute of the HP-41CI 

2. Even more important, Mr Carbrey 
failed to mention that all Hewlett-Packard 
programmable calculators, including the 
HP-41C, are supported by an active, in­
dependent user's organization known as 
the PPC-Personal Programmers Club. 
(Formerly known as the HP-65 User's 
Group.) The PPC has no connection with 
Hewlett-Packard or its Users Library. A 
periodic publication, the PPC Calculator 
Journal, is available to members only. 
Club members have discovered that many 
things can be done with the HP-41C and 

its predecessors. Although some of these 
capabilities are not "supported" by 
Hewlett-Packard, their use can greatly im­
prove almost any program. The club is 
currently designing a custom ROM (read­
only memory) to make these features 
available to its members. 

Anyone seriously using the HP-41C 
should join the PPC. To get further infor­
mation, send a 9- by 12-inch stamped, 
self-addressed envelope with 2 ounces 
postage to Richard J Nelson, Editor/Pub­
lisher PPC Calculator Journal, 2541 W 
Camden Pl, Santa Ana CA 92704. You 
will receive a sample issue of the Journal 
and further membership information. 

BF Wheeler 
22 Wilkins Ave 
Haddonfield NJ 08033 

Chessmate 
In the - December 1980 BYTE, John 

Martellaro presented a review of the 
Sargon II chess-playing program. (See 
"Sargon II, An Improved Chess-Playing 
Program for the Apple II," page 114.) He 

states that it is the first chess program he 
has seen that sets a trap. He also says that 
it is the strongest chess program money 
can buy-dedicated chess-playing devices 
included. Does this include the Chess 
Challenger 7 by Fidelity Electronics? 

My Chess Challenger 7 on level 7 
(tournament level) played exactly the 
same game as Sargon II, including the 
trap, through step 12. At step 12, Sargon 
played Nc3-d5 (N/B3-Q5); Chess 
Challenger 7 played Qd2-dl (Q-Ql). My 
response was Qf6-g6 (Q-KN3), at which 
point Chess Challenger 7 conceded the 
game. 

I would like to see an entire issue of 
BYTE devoted to this kind of competition 
between computers. Does BYTE have 
such an issue planned? 

Tom Disque 
Rt 7, Waldrap Dr 
Mayfield KY 42066 

No such issue is planned, but we will 
continue to publish reviews of chess pro­
grams and playing machines as they come 
in to us (hint). (See "The Newest Sargon: 
2.5" in the January 1981 BYTE, page208.) 

Letters continued on page 268 

VIP's Call A.E.I. 
\'IP's customarily need top quality and scn·lcc within stringent 

buc41etury limit-;. Naturally, they cull A.E.I. 
.. :For software, flm1wurc, or hardware; For custom systems 

usststuncc, connectors, Interface boards and scn·lcc; For 
peripherals, Including printers, CRT's,dlscdrl\'Cs,or modems; For 
as little us one part such us a cubic or connector, or us much a-; an 
entire national computer complex for a multi-branch company. 

Item: A.E.I . test-; \irtuully C\'cry• Item sold, before shipping. 
Item: A.E.l. tntttulizcs C\'cry piece of software, and makes a 

copy. Ifyou ha\'C a problem, A.E.l. cun check to locate the problem 
by using the In-house dupltcutc, saving you time. 

Item: A.E.l. has In-house expertise on every Item offered. 
Item: A.E.I. prices arc compctltlvc with the lowest, no-scnicc, 

no In-house i::xpertt,;c dealer. 
4-0% OF ALL A.E.I. SALES ARE TO PUBLIC AND SEMI­

PUBLIC INSTITIITIONS. 

A purtJul list .. ofA.E.l.customcrswhopurchnscd durlng the lust 
~tarter of 1980 includes: Unt\'crsltY of Nebras ka, UnJ\'crsltY of 
\ trgl nln, ll.S. Dept. oflntcrlor, Vn1n:rs1ty of Kentucky, t :nh·crstty 
of Callfom la. Mussuchusctls Instltutc of Technology, V.S. Alr 
Force, Naval AJr Dc\'clopmcnt Center, Brown Vnt\'crslty, llnl\'cr­
slty ofOregon, Un!Ycrslty of Utah, Ohio Stntc Vnl\'Crslty, l!nh·cr­
stty of Southern Cultfomlu, Cultfomlu State Dept. of \\'utcr 
Resources, Unh·crstty of 1\ltchlgun, and Princeton Unln:rsl t;•. 

In the prlYatc sector, an equal number of major nutlonul 
orgnnt1.at1 011 s purchased during the same period. 

You ean call A.E.1. too: 

•\\'Ith our nonnul fust shipping, we hun.· lime to test; cxpcclllccl s hipment muy 
preclude tcsUn~ . 

··~;~!·1t~~ln:\~EVs~ ~n':.Ji1~) tf;:\~cutli~~~~ ~~c~~~~17~1~?~~nl7.uli<in~ cndcnsc A.E.1., 

Automated Equipment, Inc. 
18430 Ward Street, Fountain Valley, California 92708 (714) 964-7514 (Outside ofCalifornia ( 800) 854-7635) 
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MAKING MINIS OUT OF MICROS. 

Here's the system builder's 

solution for successful computers 
and applications. Push in the CCS 
component. Push in the operating 
software. And push on with your ap­
plication. CCS systems and compo­
nents are designed to go together 
quickly, and to keep running reli­
ably, with a proven return rate of 
less than 1%. 

And you get performance. The 
systems deliver hardware vectored 
interrupts and the capability to inter­
leave OMA data transfers with rates 
as high as two megabytes per sec­
ond, plus bank select memory of up 
to 512K bytes. This 8-bit system pro­
vides single user, multiuser, and 
multitasking capability with ample 
speed to prevent operator waiting or 
loss of incoming real-time data. 

The systems are available with 
CP/M or MP/M operating systems. 

Please have a sales representative I 
call me. 
Please send more information on I 
CCS Systems and ExpansionI IModules. 

Name-----------­

I Company----------- 1 
1 Address I 

facilities for task-to-task communi­
cation, file protection, time-of-day 
bookkeeping, spooling, task overlay, 
dynamic memory management, 
ISAM file structures and device­
independent 1/0. CCS OASIS in­
cludes debug, text editing, linkage, 
and file sort utilities; the system 
supports a host of existing lan­
guages, applications, and utilities 
from a range of vendors. 

Powerful computer systems you 
can configure to your demanding 
requirements quickly, and with con­
fidence. Choose from a variety of 
systems. Expand with CCS board­
level modules for memory, disk con­
trol, high-speed arithmetic, and 1/0, 
plus subsystems for floppy and hard 
disk storage. 

If you sell, install, or use com­
puter systems, you should know 
more about the CCS product line. 

City/State/ZipFor real-time or multiuser applica­ We've got a lot more to tell. Tear I Phone: ( tions, the CCS OASIS real-time 1 out and return the coupon for more 
multitasking operating system sup­ IECalifornia Computer Systems I information. Or call. 
ports re-entrant programs and 250 Caribbean Drive I 

CPIM and MPIM are trademarks of DigitalSunnyvale, CA 94086 relocatable code modules, with Research. OASIS is a trademark of Phase One Iii- ---~408)734-~~ Systems. 
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Hardware Revieww 

The Epson MX-80 and 

MX-70 Printers 


Kevin Cohan, Technical Editor 

Small system users soon realize that effective program­
ming is difficult without hard copy upon which to make 
notes, corrections, and general scribblings. However, 
realization often turns to dismay when the "professional" 
quality printer carries a price tag larger than that of an 
otherwise complete popular disk-based microcomputer 
system. In the past, inexpensive printers (when available) 
have been slow, unreliable, inconvenient (eg: many re­
quire expensive thermal or electrostatic paper), and 
generally lacking in desirable features. Those users with 
less than $1000 to spend have been faced with a choice of 
such a printer or a refurbished IBM Selectric or Teletype 
ASR33. 

Epson Inc has aimed its two new low-priced dot-matrix 
printers, the MX-80 and the MX-70, squarely at this 
under-$1000 market (see photo 1). Both have features 
normally found only in professional printers that are 
priced accordingly. (Active in the computer printer 
business in Japan for over fifteen years, Epson has also 
supplied print heads and mechanisms for such well­
known printer manufacturers as Anadex.) 

Photo 1: The Epson MX-70 and MX-80 printers. The MX-70 
(left) is a prototype of the final version which has a tan rather 
than a cream body. 

22 May 1981 © BYTE Publications Inc 

The MX-80 
The more expensive MX-80 printer has so many 

features that a complete learner's manual accompanies 
the instruction manual. This manual (written by David A 
Lien and published for Epson by Compusoft) guides the 
user through basic setup procedures and also describes 
the less obvious capabilities of the MX-80: it can do much 
more than provide hard-copy listings! 

Measuring 37.4 cm wide by 30.5 cm deep by 10. 7 cm 
high (14%0 by 12 by 41/s inches), the MX-80 is not much 
larger in size than a stack of five or six issues of BYTE. It 
has a 9-wire print head that prints 96 ASCII (American 
Standard Code for Information Interchange) characters 
with lowercase descenders and 64 graphics characters on 
a 9 by 9 dot matrix, as shown in listing 1. The print head 
has an estimated life of over 50,000,000 characters, and it 
can be easily replaced. Print speed is 80 cps (characters 
per second) bidirectionally, and a long-life print ribbon is 
contained in an easily removable cartridge. 

External features (shown in photo 2) include a metal 
paper-guide rack, manual paper-advance knob, power 
switch, Centronics-type 36-pin cable connector, three 
control pushbuttons, and four green indicator LEDs 
(light-emitting diodes). In addition, the MX-80 has a 
tractor-feed paper mechanism and can use three-ply 
paper (original and two carbon copies). The On-Line 
pushbutton toggles the printer between on- and off-line 
modes. The FF (form feed) and LF (line feed) pushbut­
tons, functional only when the printer is off-line, advance 
the paper by one form (ie: page length) and one line, 
respectively. The distance that the paper advances may 
be changed under software control. 

The four LEDs indicate Power, Printer Ready, No 
Paper, and On-Line. A software-controllable buzzer is 
located inside the printer case and is activated by a reed 
switch on the paper guide when the printer runs out of 
paper. A self-test mode may be activated by turning the 
printer on while depressing the LF pushbutton; in this 
mode, all characters provided by internal software are 

Circle 260 on inquiry card. ­





Photo 2: Control panels for the Epson MX-70 and MX-80 printers. Photo 2a shows the FEED (paper feed) button and the green Power 
LED (light-emitting diode) on the MX-70. Photo 2b shows the control panel of the MX-80, which has Power, Ready, No Paper, and 
On-Line LEDs, and On-Line, FF (fomz feed), and LF (line feed) buttons. 

_At a Glance 

Name 
Epson MX-80 

Use 
Dot-matrix impact 
printer 

Manufacturer 
Epson America Inc 
23844 Hawthorne Blvd 
Torrence CA 90505 
(213) 378-2200 

Dimensions 
37.4 cm wide by 30.5 
cm deep by 10. 7 cm 
high (143.o by 12 by 
47'5 inches) 

Price 
$645 

Features 
Prints 96 ASCII and 
64 graphics characters 
in a 9 by 9 dot matrix 
(lowercase letters have 
descenders); 80 cps 
bidirectional print 
speed with end-of-line 
seeking function (in­
creases average print 
speed); tractor-feed 
paper mechanism; 
prints TRS-80 

graphics, Japanese 
Katakana set, special 
characters for the US, 
England, France, and 
Germany; prints an 
original and up to two 
carbon copies; pro­
grammable tabs; 
replaceable print head; 
and a long-life ribbon 
cartridge 

Additional Hardware 
Interface card needed 
for Apple II 

Documentation 
MX-80 User's Manual 
by David A Lien, 22 
by 28 cm (81/2 by 11 
inches), about 100 
pages 

Options 
TRS-80 cable (about 
$25); Apple II interface 
card with cable (about 
$110); IEEE-488 or 
serial interface (about 
$65 each); serial inter­
face with 2 K-byte 
buffer (about $150); 
960 dot-per-line 
graphics option (about 
$100) 

repeatedly printed out to test the operation of the print 
head, ribbon guide, and motor mechanisms. 

Internally, the MX-80 is a truly intelligent printer that 
incorporates its own microprocessor: an Intel 8049 single­
chip 8-bit processor with 2 K bytes of masked ROM 
(read-only memory), 128 bytes of programmable 
memory, and twenty-seven l/O (input/output) lines. 
This microprocessor coordinates the internal logic and 
controls the two precision stepper motors. One motor 
moves the print head, while the other advances the 
paper. The microprocessor is aware of the position of the 
print head at any given moment and actively seeks the 
shortest means of travel to the next print position. This 
feature, in combination with the bidirectional printing 
capability, constitutes the logical-seeking function, which 
increases the effective printing speed and minimizes head­
travel time to reduce head wear. 

Several options may be selected via two internal DIP 
(dual in-line pin) switches; these include auto line-feed, a 
full TRS-80 graphics set or a Japanese Katakana character 
set, and special characters for the US, England, Ger­
many, and France (see listing 2). This last feature allows 
the printing of umlauts, accented letters, and other 
characters that are generally unavailable on personal 
computer printers. 

Under software control, the user may select one of 
three print densities: 2, 4, or 6.5 characters per centimeter 
(5, 10, or 16.5 characters per inch), which results in 40, 
80, or 132 characters on a line. Line spacing (ie: the 
distance the paper advances when a line-feed code is 
transmitted) has a default value of 0.423 cm(% inch), but 
it may be set from 0.035 cm (Y,2 inch) to 3.00 cm (1 13/.12 
inch) in increments of 0 .035 cm (l/12 inch)-the distance 
between two wires on the print head. This presents some 
interesting possibilities. 

The number of lines per form defaults to sixty-six but 
may be set at any whole number less than that. The user 
may specify up to sixty-four vertical tabs per form and up 
to 112 horizontal tabs per line. An emphasized character 
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Listing 1: ASCII character set as printed on the Epson MX-80 (figure la) and the MX-70 (figure lb) low-cost printers. Note the lack of 
descenders on lowercase letters in the MX-70 example. 
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Listing 2: The MX-80 has several user-selectable font options, including graphics characters that are TRS-80 compatible (2a), Japanese 
Katakana (2b), and special characters for the US, England, France, and Gennany (2c). 

2a 
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mode (where each character is overprinted a second time) 
and a boldface mode (where the paper is advanced 
0.0118 cm (1/216 inch) before overprinting) are also 
available (see listing 3). The printer slows to 40 cps in 
these special modes. 

For a cost of about $650, this is more printer for the 
money than any other available. 

The MX-70 
Similar in appearance to the MX-80, but with fewer 

features, the MX-70 is available for about $200 less (sug­
gested retail price, $449). A 7-wire print head produces 
characters on a 7 by 5 dot matrix at a rate of 80 cps, but 
the unit does not offer the bidirectional logical-seeking . 
capabilities of the MX-80. The MX-70 has only one green 
LED for power indication and only one general paper­
advance (line feed that repeats if held down) pushbutton. 
The MX-70 uses the same self-test mode as the MX-80. 

Internal jumpers select one of two character sets and 
auto-line-feed on or off. The MX-70 may be ordered with 

either the Japan/USA or the England/Germany special 
character set in ROM. The user may software-select 40 or 
80 characters per line, or a high-resolution graphics mode 
where binary bit images are directly printed on a 480 by 7 
dot per line matrix (ie: the user can print any combina­
tion of dots within this graphics density). Line spacing 
may be from 0.035 cm to 3.00 cm (Y12 inch to l1%2 inch). 
The ability to advance the paper by the distance between 
two wires on the print head, combined with the high­
resolution graphics mode, gives the user an effective 
resolution of 480 by 792 dots per standard form. The ac­
tual form length may be set from 0.424 cm to 51.2 cm (% 
inch to 20% inch). 

If it seems strange that the MX-70 offers bit-map 
graphics and the MX-80 doesn't, it will be no surprise for 
you to learn that by the time this article is printed, Epson 
will be offering a retrofit option on the MX-80. For about 
$100, this option will give the MX-80 bit-mapped 
graphics at either 480 or 960 dots per line: the latter den­
sity is twice that of the MX-70. 
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In this age of runaway inflation... 


Look what $795*will buy 


The ideal input device for the small 
system user. 

..~.-·... 
M•O 

~· · 

_,,-·-· 

... ..... . 
~ N •IO I ..• ....... 

·- ..,IJ , 

-­ 0 "' •... 
· -~ 

..... .,
•M• •ltt • " ·-· ••t'I • ·.. 

....... 
~· ·oo .. . 
-~ · 

-~·...... 
· ~-

..• 
Available with stylus or optional cursor. 

Available with optional display. 

·u.s. Suggested retail price 

The HIPAD™ digitizer 
Inexpensive Input to your computer 

The HI PAD™ 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-232C and parallel interfaces 
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 posltlonal Information , free form sketches. 
even keyboard slmulatlon 

All can be entered using the multi-faceted HIPAD™ digitizer. Its capabilities and 
low price make the UL listed HIPAD™ 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 II™ , TRS·80 Level II TM , PET TM or other 
popular computers 

The HIPAD's™ built-in RS-232C and parallel 8 bit interfaces make it all 

possible. (For Apple II order DT· 11 A, for TRS·BO or PET order DT·11). 

Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII), 

selectable baud rates, and resolution of either .005" or .01 ". 


For complete information contact Houston Instrument. One Houston Square, Austin, Texas 78753. 
(512)837-2820. For rush literature requests, outside Texas call toll free 1-800-531-5205. For technical 
information ask for operator 115. In Europe contact Houston Instrument, Rochesterlaan 6, 8240 Gistel, 
Belgium. Telephone 059127-74-45. 

houston instrumentTM 	HIPAD is a trademark of Houston Instrument 

TRS·SO is a trademark of Tandy Corporation 
 GRAPHICS DIVISION OF
APPLE is a trademark of Apple Computer Inc. 

PET is a trademark of Commodore Business Machines, Inc. 
 BAUSCH & LOMB ~ 

Circle 186 for literature 
Circle 187 to have representative call Visit us at NCC-Booth 911 



The System 2800 is the next logical step in the 
continuing line of innovative products from the 
Systems Group. 

Unbeatable S-100 Memory Boards 
First was the development of the DMB6400 
series of S-100 Memory boards featuring the 

innovative Bank 
Select switching 
technique. This 
enables users to 
software select 
up to four totally 
independent 
memory banks 
per board. 

The 2nd Generation 
Then came the 2nd Generation of IEEE S-100 
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL 1/0 BOARDS. Each 
has been designed for single user, multi-user or 

network operating systems 
such as CP/M®, 
MP/M™, CP/Net™ 
and OASIS™. 

The Next 
Logical Step ... 
We challenged our design team to create an 
innovative yet competitive system utilizing our 
existing line of field proven , dependable S-100 
boards. The result: a highly reliable , quality built , 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field . 

The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for single user systems and either MP/M 
or OASIS for multi-user, multi-tasking systems . 
MP/M is available with either a standard or 

CPIM MP/Mand GP/Net are trademarks of Digital Research 

OASIS is a trademark of Phase One Systems 




enhanced XIOS. The CP/M based System 2800 
provides improved diagnostic reporting capability 
and increased sector sizes of 1024 bytes yielding 
disk performance throughput increases up to 
400% over standard unblocked systems. 

The enhanced multi-user, multi-tasking MP/M 
based System 2800 provides the same advanced 
features as CP/M. In addition, this interrupt 
driven implementation can offer performance 
throughput increases up to 2000% thru 
extensive disk buffering for applications 
requiring a large number of disk accesses. 

Also available is the OASIS operating system 
with ISAM files, automatic record locking and 
multiple-user print spooling. 

All operating systems are available in either 
floppy or hard disk configurations. The disk 
drive selection includes single or double sided, 
double density 8-inch floppies with up to 2.52 
megabytes of formatted storage per system, 
expandable to 5.04 megabytes, and an 8-inch 1 O 
megabyte winchester hard disk. 

Cost Effective Reliability 
Dealers, OEM's and System Integrators share 
many common needs. Not the least of these is 
dependable products. That's why we back our 
System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 

Take the next logical step. See your nearest 
computer dealer, or contact us for the complete 
story on our S-100 family of board products and 
enhanced systems. 

A Division of MEASUREMENT systems &. controls 
incorporated 

1601 Orangewood Ave. 
Orange, Calif. USA 92668 
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 

For International Sales Inquiries contact: SIGMA INTERNATIONAL. INC .. P.O. 
Box 1118, Scottsdale, AZB5252 USA(602)994-3435 /Telex 165 745Sigma 

See us at booth 5001, NCC show, Chicago, May 4-7, 1981. 



_At a Glance _____________--t 

Name 
Epson MX-70 

Use 
Dot-matrix impact 
printer 

Manufacturer 
See "At a Glance" box 
for Epson MX-80 

Dimensions 
Same as MX-80 

Price 
$449 

Features 
Prints 96 ASCII 
characters in a 5 by 7 
dot matrix; 80 cps 
print speed; tractor­
feed paper mechanism; 
prints an original and 
up to two carbon 
copies; includes a 

high-resolution 
graphics mode, 
replaceable print head, 
and long-life ribbon 
cartridge 

Additional Hardware 
lnterf ace card needed 
for Apple II 

Documentation 
MX-70 User's Manual 
by David A Lien, 22 
by 28 cm (81/2 by 11 
inches), about 80 
pages 

Options 
Choice of either 
USA/Japan or 
England/Germany 
special character sets 
in ROM; TRS-80 cable 
(about $25); Apple II 
interface with cable 
(about $110) 

Listing 3: The MX-80 features five various character modes 
(figure 3a), several of which may be combined to produce dif­
ferent effects. The MX-70 has only two character modes (figure 
3b), but has a high-resolution graphics mode (not shown) as a 
standard feature. 

3a 

STANDARD CHARACTERS 

BOLDFACE CHARACTERS 

DOUBLE STRIKE CHARACTERS 

COMPRESSED CHARACTERS 

DOUBLE WIDTH 

3b 

REGULAR CHARACTERS 

CHARACTERS 

EXPANDED CHARACTERS 

[Editor's note: I was very pleased with the quality and 
reliability of both printers, but would like to mention two 
very small complaints. First, the MX-80 has a piercing 
alarm tone that sounds for three seconds whenever it 

liny-c is a structured programming language designed to 
allow you to focus attention on the problems you want to 
solve - rather than the language you're using to solve it. With 
liny-c you can expand your horizons far beyond the limits of 
BASIC. liny-c ONE (interpreter), $100- includes Owner's Manual 
plus wide choice of media, source code. It's still the best struc­
tured programming trainer. Tlny-,c TWO (compiler), $250 ­
includes Owner's Manual, CP/M® disk, source code. This 
version puts UNIX® pleasure into your CP/M. 
tiny c associates, P.O. Box 269, Holmdel, NJ 07733 
(201) 671-2296• 
t 

You'll quickly discover llny-c is 
naturally right for your language 
needs. 

New Jersey residents include 5% sales tax. Visa or Master 
Charge accepted. Include charge plate number with order. 

(/ ~ CP/M is a trademark ot Digital Research. Inc. 
_. UNIX is a trademark of Bell labs. Inc. 
~ Uny-c is a trademark ol tiny c associates. 

receives a "bell" character. This causes some annoyance 
when the printer is used with an Apple II, which beeps 
during printing errors and causes the Epson printer to 
beep. Second, both printers are so quiet when not work­
ing (hardly a criticism) and the power-on LED is so small, 
that it is easy to overlook these indications and leave the 
printers on ovemight....GW] 

Interfacing 
Both the MX-80 and MX-70 printers communicate 

through an 8-bit parallel port that is available on a 36-pin 
Centronics-type cable connector. Some computers re­
quire a special interface in order to use the Epson 
printers, but all necessary interface components are 
available from Epson Inc. TRS-80 owners may use the 
standard Radio Shack printer cable, but due to a slight 
difference in connections, only the official Epson cable 
allows the separation of the carriage return and line feed 
characters. This permits the user to underline and 
overstrike characters, a capability that is not possible 
with the Radio Shack cable. Apple users will be glad to 
know that Epson is marketing a special interface card 
with cable that will plug directly into a peripheral slot in 
their computer. However, due to a peculiarity of the Ap­
ple's video memory, the Apple interface card will not 
transmit ASCII codes greater than decimal 127, thus 
preventing use of the MX-80 graphics set. [Computer 
Comer of New Jersey, 439 Route 23, Pompton Plains NJ 
07444, telephone (201) 835-7080, modifies either the Ep­

30 May 1981 ©BYTE Publications Inc Circle 411 on inquiry card. 



Titne & Money. C.Onunodore®, Atari® & Apple® 

users get tnore with VisiCalc™ software. 


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

A California company is replacing most of its time-share 
computer service with a persbnal c0mputer and VisiCalc, 
saving at least $30,000 the first year. 

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

"VisiCalc has become an integral part of my business~' 

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

"I am extremely impressed with Visi­
Calc's capability,. flexibility and orderly 
presentation of instructions~' 

So writes the director of a New York cor­
poration. He appreciates VisiCalc's powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask "What if . . . ?',' analyzing 
Commodore is a registered tradem.irk of Commodore 
Business Machines Inc., Atari is a registered trademark of 
Atari Inc., Apple is a registered trademark of Apple 
Computer Inc. 

Circle 325 on inquiry card. 

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

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

"I like VisiCalc's ease of use~' 

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

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

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

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

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

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

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

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

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

piS~~f\~iS
sor-
See us In Chicago at NCC, booth 881 



son or the Apple parallel interface cards to allow access 
to the graphics characters on the MX-80 printer. The 
modification is simple-the data-bit-7 line to the printer 
(the line that controls the highest bit of the 8-bit interface) 
is isolated from the interface board and connected via a 
wire to one of the annunciator output bits coming from 
the Apple II game socket. A POKE statement can then 
toggle this line, causing the MX-80 to print either normal 
ASCII characters or Epson graphics... .GW] 

In addition to the standard TRS-80 cable and Apple II 
board/cable interfaces, which are available for both 
printers, the MX-80 will also have the following inter­
faces: IEEE-488, serial, and buffered serial (which in­
cludes a 2 K-byte character buffer). Approximate prices 
are given in the MX-80 "At a Glance" text box. 

Conclusions 
•The Epson MX-80, at $645, and the MX-70, at $449, 

both represent an unprecedented level of performance for 
the price. Although the low price of the MX-70 is par­
ticularly attractive, the added features of the MX-80 
make it worth the extra $200. The most important 
features are the intelligent bidirectional printing (which 
significantly increases the printing speed) and the 9 by 9 
dot matrix for letters (which allows true descenders on 
lowercase letters like "y" and "g" and results in a more 
readable text). 

•Both printers require tractor-feed paper, which limits 
the user's choices (eg: standard letterhead stationery can't 
be used), but also assures precise placement of text on a 
page. And what other low-cost printer prints on ordinary 

EPSON MX-80 
Price Dreakrhraugh · Call! 

Okidara M·80 $41 7 
Okidara M·82 $617 
Okidata M·83 $919 

PAPER TIGER 

445G 
460G 

$749 
$1119 

Durned and rested· bocked by fosr worronly 
service. Find ouf why our prices, ovolloblllty 
and service make us the N1 source for the 111 
5-100 sy!lem. Free games disc. 
HRZ·ll 64K DD $2595 
HRZ·ll 64K Quad 52995 
HRZ-11 32K DD .. $2339 
HP.Z·ll 32K Quad $2689 

·• 

NOW MORE FOR LE55 
ACS-8000-15 hos208K RAM. 1 Mg. on floppys. 
6 serial and 2 parallel ports. Upgrade w / Wln· 
ches1er hord·disk d1·ives and tape bock-up. 
Multi-user or single user prices. 

$4795 

ATARI 

800 W/16K 

ZENITH 
The oll·in-one computer rhor's bocked by 
your locoLZenlth/Heorh service center. 

Z89 w/48K 2 SIO"s $2149 S729 
$759 
$949 

We porrlclpore In orblrrorlon
A for business and customers , I I 

'~-
TERMINAL 

Anadex 9500/9501 
Dara Saurh DS·180 

·Tl 810 Dasie 

$1295 
$1395 
$1495 

I' ~~~uag:o;t;:or~c~~~ c 8:u~nr;;u ,,,"""'71t' ...... 
I \ 

Scottsdale Systems · -­. -­.­- -,.. 
. . . _. .. 

6 730 E. McDowell Road #103. Scottsdale. Arizona 85257 ---
Diabla 630 
NEC 5510 
NEC 5520 

Open 8·5 Man.·Fr1. 

(602) 941-5856 
TWX 910-950-0082 (IMEC SCOT) 

$2289 
$2689 
$2945 

Mail·Order Only 

('Prices include Traaars) 

2% cash dlscounr Included/ charge cords odd 2%. Prices subject to 
change, product subject to ovollobllity. Arizona residents odd 5%. 
F.O.D. Scorrsdole. 0-20% restocking fee for returned merchandise. 
Warranties included on oil products. 
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Computer Generated Graphics 
Made Simple 

Zgrass is an exciting user-oriented language 
developed for real time interactive graphics. 
Zgrass software includes a full screen text editor; 
point, line, box, ellipse, pattern display and fill 
graphics routines; full math capabilities; full string 
manipulation and array capabilities; both interpre­
tive and compiled modes of execution. 

•The Datamax''' UV-1 is the only advanced graphics 
system featuring the Zgrass language. 

• Using much of Baily's® commercial video game 
electronics, the UV-1 shares the same reputation 
for ruggedness and reliability. 

• 64K bytes of memory (16K EPROM, 16K screen 
RAM, 32K user RAM). 

• ZSO microprocessor; floating point math pro­
cessor; custom video graphics processor; custom 
input/output processor with 4 AID converters and 
3 channel sound synthesizer. 

• 320x202 2 bit/pixel screen; 256 display colors. 
• Outputs for 	RGB and legal, recordable NTSC 

video. 
• Interfaces for graphics tablet, disc drive, joystick 

controllers, audio tape, RS-232 ports. 
• Complete CAI self teaching lesson package. Ideal 

for education. 

EXPLORE THE WORLD OF ZGRASS®GRAPHICS. 
UV-1 by Datamax.''" For more information, contact 

El cJatamaX1nc. 
350 NORTH ERIC DRIVE 
PALATINE . ILLINOIS 60067 

(312) 991·7410 

paper (as opposed to thermal or electrostatic) and pro­
duces an original as well as up to two carbon copies by 
using multiple-ply paper? This ability, due to the fact that 
both are impact printers, is of particular interest to small 
business users. 

In addition, the print head can be changed (recom­
mended after 50,000,000 characters) by the owner, at a 
cost of about $30. A quieter print head (S dB quieter than 
the standard head during printing) is available for about 
$40. Like the standard replaceable print head; it can be 
installed by the user. 

•Although the MX-70 and the MX-80 share many 
features, each has its own graphics option. The MX-70 
has bit-mapped graphics that permit control over any dot 
in a 480 by 7 dot array, one 7-dot column at a time. The 
MX-80, on the other hand, has the same graphics set as 
the TRS-80, and an option for bit-map graphics. 

•Epson America is beginning to enter the US market 
and has already begun to train many of its distributors 
and dealers to act as authorized service centers. The three 
Epson factory centers, located in Dallas, San Francisco, 
and Great Neck, New York, also provide service-a ma­
jor consideration when investing in a unit that is 
mechanical as well as electronic in nature. (The unusual 
potential of these machines to do more than simple print­
ing has also led to the founding of an independent Epson 
Users' Group. For more information, contact Frank 
Barden, Epson Users' Group, c/o 1017 Trollingwood Ln, 
Raleigh NC 27604.) 

•Both the Epson MX-80 and MX-70 offer a variety of 
features at a price well below that of any comparable 
printer on the market. These features, the reputation of 
Epson, and the thorough engineering that is apparent in 
the two units, allow me to recommend these printers to 
any personal computer owner.• 

Circle 115 on inquiry card. 



TFD-401
M Drives 

TFD-40 Drives store 180 Kbytes {double-density) or 
102 Kbytes {single-density) of formatted data on one 
side of a 40-track minidiskette. Although economical­
ly priced, TFD-40 drives receive the same full Percom 

TRS-80* Model I Computer Owners . 


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

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

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

quality control measures as TFD-100 and TFD-200 
drives. 

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

f:;;::'!::C/I page document on one minidiskette. 

TFD-2001
M Drives 

lTFD-200 drives store 350 Kbytes {double-density) or 
197 Kbytes {single-density) on one side of a minidis ­
kette. By comparison, 3740-formatted eight-inch 
disks store only 256 Kbytes. Enormous on-line stor­

o age capacity in a 5" drive. plus proven PercomI reliability. That's what ~ou get in a TFD-200. 
"'liii;:::...:W"' 

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

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

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

Depending on the type of drive, you 
can store up to four times as much 
data - 350 Kbytes-ononesideofa 

__ _ minidiskette as you can store using a 
Tandy standard Model I computer drive. 

Easy to install, the DOUBLER merely plugs into the disk 
controller chip socket of your Expansion Interface. No rewir­
ing. No trace cutting. 

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

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

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

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

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

free software patch with drive purchase. This software 
patch, called PATCH PAK,'" upgrades TRSDOS* for single­
density operation with improved 40- and 77-track drives. 

Quality Percom products are available at authorized dealers. Call toll free 

1-800-527-1592 for the address of your nearest dealer or to order directly from 
 I'1EfHlllM]Percom. In Canada call 519-824-7041. 

Prices af.ld specifications sut!ljeet re cha119e .~vi1 hout r101 c~ .™ trademark of Percom Data Company. Inc. PE RC OM DATA COMPANY. INC. 
211 N KIRBY • GARLAND TX • 75042 

.nark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 1214) 272-3421 

Circle 322 on inquiry card. 
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Extended Color BASIC for the 

TRS-80 Color Computer 


Inexpensive and easy-to-use color 
graphics have been the goal of per­
sonal computer makers for a number 
of years. Although graphics have 
been available, they've been neither 
inexpensive nor easy to use. Many of 
the systems currently on the market 
require the skills of an experienced 
machine-language programmer in 
order to generate high-resolution 
graphics. Some manufacturers have 
simplified the process; but, for the 
most part, generating a full-color 
graphics display is still a tedious exer­
cise. 

Radio Shack has released the first 
truly easy-to-use and inexpensive sys­
tem that generates full-color graphics. 
Extended Color BASIC is available 
for the TRS-80 Color Computer and 
was developed by Microsoft. In fact, 
the message: 

EXTENDED COLOR BASIC 1.0 
COPYRIGHT (C) 1980BYTANDY 
UNDER LICENSE FROM MICRO­
SOFT 

appears when you tum the Color 
Computer on. Extended Color BASIC 
is fast, memory-efficient, and so well 
designed that anyone (even children) 
can create graphics ·shapes in a few 
minutes. Best of all, it's fun to use and 
has features that advanced program­
mers will appreciate. 

Stan Miastkowski, Technical Editor 

Getting Into Graphics 
If you have a TRS-80 Color Com­

puter, you can add Extended Color 
BASIC for $99. The computer must 
be returned to Radio Shack for the 
modification. Extended Color BASIC 
also requires 16 K bytes of program­
mable memory, which, if you don't 
already have it, adds $119 to the price 
of modification. The complete Ex­
tended Color Computer sells for 
$599. You'll still need a color moni­
tor-although the family television is 
still the most popular alternative. 

Radio Shack has 
released the first easy­
to-use and inexpensive 
system that generates 

full-color high­
resolution graphics. 

Graphics Modes 
Extended Color BASIC has five 

distinct graphics modes avail ­
able-two low-resolution, two 
medium-resolution, and one high­
resolution (see table 2). The low- and 
medium-resolution modes each offer 
a choice of two-color or four-color 
modes. When memory space is at a 
premium, the two-color modes are 

handy for space conservation. The 
high-resolution mode has only a two­
color mode available. Entering any of 
the five graphics modes is simple-a 
PMODE command is the first line of 
any graphics program. The command 
is followed by the number (0 thru 4) 
of the graphics mode you wish to use. 

Even though the size of the graph­
ics blocks (or pixels) differ widely in 
the three main graphics modes, all 
points are plotted on a 256-by-192 
grid (49,152 points). This greatly 
simplifies matters if you decide to 
modify any program that uses the 
graphics modes-if you change the 
resolution, you don't have to change 
the parameters of the graphics com­
mands. 

Color Combinations 
The TRS-80 Color Computer has 

available a set of nine colors (see table 
3). It's interesting to note that the 
powerful Motorola 6847 Video 
Display Generator, a key component 
in the Color Computer, has the 
capability of displaying a very large 
number of distinct shades. It's possi­
ble to take a look at them by turning 
on the computer, waiting for the Ex­
tended Color BASIC message to ap­
pear, and then rapidly turning the 
computer off and on. 

Attempting to figure out the color 
combinations available in each of the 
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CIRCLE (x,y), r, c, hw, start, end 
Draws a circle, partial circle, or 
ell ipse. 

x is the x-coordinate of the 
circle's centerpoint. 

y is they-coordinate of the 
circle's centerpoint. 

r 	is the radius of the circ le. 
Each un it is equal to one 
graphics point on the 
screen. 

c 	 is a number (0 to 8) which 
specifies the color of the 
circle. The number must 
be one of those specified 
for the mode/color set 
combination. If this value 
is omitted, the fore­
ground color defaults to 
the previously specified 
color. 

hw 	is the height/width ratio 
of the circle (from 1 to 
255) If it's omitted, 1 (a 
perfect c ircle) is used. 

start 	is the starting point of the 
circle (from Oto 1 ). This is 
optional and if omitted, O 
is used. 

end 	is the endpoint of the cir· 
cle (from 0 to 1). If it's 
omitted, 1 is used. 

COLOR foreground.background 
Sets the foreground and back­
ground screen colors within limits 
specified by the mode/color set 
combination. 

foreground is a color code (O to 
8). 

background is the background 
color (0 to 8). 

DRAW line 
Draws a line (or series of lines) by 
specifying the direction, angle, 
and color. 
line is a string expression and 

may include: 
Motion Commands 
M = Move the draw position 
U = Up 
D =Down 
L = Left 
R = Right 
E = 45-degree angle 
F = 135-degree angle 
G = 225-degree angle 
H = 315-degree angle 
X = Execute a substring 

and return 
Modes 
C =Color 
A= Angle 
S =Scale 
Options 
N = No update o f draw 

position 
B = Blank (no draw, just 

move) 

EDIT 
Allows editing of program lines. 

nC Changes n characters. 
nD Deletes n characters 

I Allows insertion of new 
characters. 

H 	Deletes remainder of 
line and allows insertion 
of new characters. 
Lists current line and 
continues edit. 

nSc Searches for nth occur­
rence of character c. 

X Extends line. 
SHIFT Escape from subcom­

mand. 
n SPACE Moves cursor n spaces 

to the right. 
n Moves cursor n spaces 

to the left. 

GET startpoint-endpoint. destination. G 
Places the graphics contents of a 
specified rectangle within a specified 
array. 

startpoint 	Is the coordinate of the 
upper-left corner of a 
rectangle on the 
screen. 

endpoint 	is the coordinate of the 
lower-right corner of 
the same rectangle. 

destination 	 Is the name of a pre­
defined array that will 
store the contents of 
the rectangle. G tells 
the computer to store 
the rectangle's con­
tents with full graphic 
detail. 

LINE 	 (xl,yl)-(x2,y2), a,b 
Draws (or erases) a line between 
two specified points. Also draws a 
box using the coordinates as the 
opposing corners. 
x1,y1 is the starting position of the 

line. 
x2,y2 is the endpoint of the line. 

a is either PSET or PRESET. 
b is either B (for box) or BF (for 

filled box). 

PAINT (x,y) ,c,b 
Fills a specified area with a 
specified color. (The color is 
limited by the mode/color set 
combination.) 
x is an x-coordinate. 

y is a y-coordinate. 

c is the color code (from Oto 8). 


The color selected must 
match one of the colors avail­
able In the particular mode/ 
color set combination in use. 

b 	 is the border color (0 to 8) at 
which pa inting will stop. 

PCLEAR n 
Clears a specified number of 
memory pages (1536 bytes 
each) for graphics use. 
n is the number of graphics 
pages (1 to 8). 

PCLS color 
Clears the video display. 
color is the number (0 to 8) of one of 
the colors available for the mode/ 
color set combination in use. 
If color is omitted, the existing back ­
ground color is used. 

PCOPY source TO destination 
Copies the contents of one 
memory page to another memory 
page. 
source and desfination are mem­
ory page numbers (1 to 8). 

PLAY 
Plays music of a specified 
note (A thru G or 1 thru 12), octave 

(1 thru 5), volume, note durat ion. 
tempo, and pause. It also allows 
the execution of substrings and 
wi ll handle the specification of 
sharps and flats . 

PMODE mode, start-page 
Selects the graphics mode and 
the memory page on which a 
program starts. 
Mode is the graphics mode (O to 
4). The default value is 2. 
Start-page is the number of the 
graphics page (1 to 8) on which 
the program will start. 

PSET (x,y,c) 
Turns on selected graphics points. 
x is the position on the x-axis. 
y is the position on the y-axis. 
c is the color of the dot (0 to 8). 

PRESET 	(x,y) 
TUrns off graphics points which 
were turned on by the PSET 
command. 
xis the coordinate on the x-axis. 
y is the coordinate on the y-axis. 

PUT startpoint-endpoint, source, action 
Places the graphics contents of a 
rectangle stored in an array by the 
GET command at a specified posi­
tion. 
startpoint is the coordinate of the 

upper-left corner of the 
rectangle. 

endpoint is the coordinate of the 
lower-right corner of the 
rectangle. 

source is the name of a pre­
defined array that con­
tains the data to be writ­
ten into the rectangle. 

action determines how the data 
is to be written into the 
rectangle and can be the 
fol lowing: 
PSET-Sets the points 
that were set in the origi­
nal rectangle. 
PRESET-Resets the 
points that were set in the 
original rectangle . 
AND-Compares the 
points stored in the origi ­
nal rectangle with the 
destination rectangle. If 
both are set, then the 
screen point will beset : if 
not, the screen point is 
reset. 
OR-Compares the 
points as above. If either 
is set, the screen point 
wi ll remain set. 
NOT-Reverses the state 
of each point in the desti­
nation rectangle. 

SCREEN type, color set 
Tells the computer whether you 
want to use a text screen or a 
graphics screen and selects the 
color set. 

type is either O (text 
screen) or 1 (graphics 
screen). 

color set is either O or 1 (see 
table 4). 

Table 1: Graphics, editing, and music commands available in Extended Color BASIC. 
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(a) (b) (c) 
5 PMODE 4,1 5 PMODE 1,1 5 PMODE 1,1 
10 PCLS 10 PCLS 10 PCLS 
20 SCREEN 1,1 20 SCREEN 1,1 20 SCREEN 1,1 
30 LINE (0,0)- (255,191).PSET 25 LINE (0,0)- (255, 191),PSET,B 25 LINE (0,Q)- (255, 191),PSET,BF 
40 LINE (0,191)- (255,0),PSET 30 LINE (0, 191 )- (255,0),PSET 30 LINE (0,191)-(255,0),PSET 
50 GOTO 50 40 GOTO 40 40 GOTO 40 

Photo 1: Three examples of the UNE statement in Extended Color BASIC. Photo la shows the high-resolution mode (PMODE 
4,1). Photo lb is the low-resolution mode (PMODE 1,1) and shows that when the suffix "B" is added to the UNE command in line 
25, a box is created which uses the endpoint coordinates as opposing comers. Photo le shows what happens when the suffix "BF" 
is added to line 25. A box is created and filled with the foreground color. (Note that the line created by line 30 was drawn, but it's 
invisible because it's the same color as the filled box.) 

graphics modes is, at first glance, 
probably the most complicated aspect 
of using Extended Color BASIC. 
Choosing what's called the color set is 
done by the SCREEN command. This 
command has two parameters: The 
first tells the computer whether you 
want the graphics mode or text mode. 
The second parameter selects the 
color set. This is where things get a 
bit tricky. The three two-color modes 
(low-, medium-, and high-resolution) 
each offer a choice of either black and 
green or black and buff. The two 
four-color modes (low- and medium­
resolution) offer color sets of either 
green/yellow/blue/red or buff/cyan/ 
magenta/ orange. None of the graph­
ics modes allow you to use all nine 
colors at one time. 

A further "complication" is the 
COLOR command, which instructs 
the computer to use specified fore­
ground/background colors. The 

PMODE Number Grid Size 
4 .256 by 192 
3 128 by 192 
2 128 by 192 
1 128 by 96 
0 128 by 96 

specified color codes must be in the 
allowable color set for the graphics 
mode you're using (see table 4)­
otherwise you'll be greeted with an 
error message when you attempt to 
run the program. 

Extended Color BASIC 
divides the avallable 

graphics memory Into 
eight pages of 1536 

bytes each. 

Although all this seems extremely 
complicated, I found that within a 
few hours of using Extended Color 
BASIC, the graphics modes and 
available color sets became second 
nature. Besides, the system sets 
default values for you if you don't 
want to bother remembering all the 
combinations at first. 

Color Mode Memory Pages Used 
Two-color 4 
Four-color 4 
Two-color 2 
Four-color 2 
Two-color 

Graphics Pages 
Extended Color BASIC divides the 

available graphics memory into eight 
pages of 1536 bytes each. An optional 
PCLEAR command can be used in the 
program to specify the number of 
pages you want to use. (The default is 
4.) A PCOPY command is also avail­
able which can copy the contents of 
one page into another page (as long as 
the new page was allocated by 
PCLEAR). In addition, the PMODE 
command has a second parameter 
that specifies which page to start the 
program on. 

It doesn't take long to realize that 
the memory pages offer a number of 
interesting and creative possibilities. 
Switching between pages offers the 
opportunity for limited animation­
especially since it's possible to update 

Code Color 
0 Black 
1 Green 
2 Yellow 
3 Blue 
4 Red 
5 Buff 
6 Cyan 
7 Magenta 

Table 2: The five graphics modes of Extended Color BASIC (two low-resolution, 
8 Orange 

two medium-resolution, and one high-resolution). All modes are selected by the Table 3: Colors available on the 
[_ PMODE command and are mapped onto a 256 by 192 grid. TRS-80 Color Computer. 
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one page while another is on the 
screen. 

Creating Graphics 
Once you get used to the graphics 

and color modes, using Extended 
Color BASIC to actually create 
graphics displays is easy. Although it 
is possible to use the PSET and 
PRESET commands (the equivalent 
of the familiar SET and RESET com­
mands found in other TRS-80s), the 
50,000 or so _graphics points available 
in the high-resolution mode make the 
setting of individual points a very 
time-consuming exercise (although 
this might be necessary in a few 
cases). 

The people who designed Extended 
Color BASIC have made it simple­
such commands as LINE, CIRCLE, 
ORAW, and PAINT (see photos) 
make the creation of very sophis­
ticated shapes an easy job. The most­
used commands include: 

•LINE-Draws a line between two 
specified sets of coordinates. It will 
also draw a box and, if desired, fill 
the box with the foreground color. 
•CIRCLE-Draws a circle with a 
specified radius at a specified coor­
dinate. You also have the option of 
changing the height/width ratio and 
drawing only parts of the circle. 
•DRAW-Draws a line or series of 
lines. You specify the direction, 
angle, and color. 
•PAINT-Fills a specified area with 
a color you pick. 
•GET-Places the graphics content 
of a specified rectangular area of the 
display within an array. 
•PUT-Takes the array used to store 
the GET information and redraws the 
graphics within an area that you 
specify. 

(For a complete list of Extended Color 
BASIC graphics commands, see table 
1). 

Music 
Although fast and easy color 

graphics is the bread and butter fea­
ture of Extended Color BASIC, the 
system has a number of other strong 
points, including the ability to per­
form some pretty fancy music. The 
non-modified version of the TRS-80 
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(a) 
5 PMODE 4,1 
10 PCLS 
20 SCREEN 1, 1 
30 CIRCLE (1 28,96),95 
40 GOTO 40 

5 PMODE 4,1 
10 PCLS 
20 SCREEN l.l 
30 CIRCLE (128,96),30, l.l,.25,.75 
40 GOTO 40 

\ 
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(b) 
5 PMODE 4,1 
10 PCLS 
20 SCREEN l.l 
30 CIRCLE ( 128,96) ,30, ,3 
40 GOTO 40 

10 PMODE 4, 1 
20 PCLS 
30 SCREEN 1,0 
40 FOR RADIUS = l TO 100 STEP 10 
50 C IRCLE (128,96),RADIUS 
60 NEXT RADIUS 
70 GOTO 70 

(d) 

Photo 2: Four variations of Extended Color BAS/C's CIRCLE statement, all in the 
high-resolution graphics mode. Photo 2a is a simple circle with coordinates (128, 96) 
as the centerpoint and 95 graphics blocks as the radius. In photo 2b, the height! 
width ratio has been specified as 3, creating an oval. The ratio can be specified from 
0 to 255. If> 1, the circle is "higher" than it is wide; if < 1, it is wider than it is high. 
If the ratio is 0, the circle is infinitely higher than it is wide and becomes a straight 
line. Photo le uses the start and f inish parameters to specify which part of the circle 
to draw. Photo ld uses a single CIRCLE statement and a FOR-NEXT loop to create a 
bullseye. 

Color Computer (without Extended 
Color BASIC) allows you to create 
music by the SOUND command, 
which gives a range of notes from F3 

to E7 with a duration of 6/100 to 6/10 
seconds. Obviously, there are limita­
tions to this; there is a limited range, 
each note requires a separate program 
line, and you have no control over 
the tempo or volume. Playing all but 
the most simple tune is a tedious job. 

All of those problems have been 
eliminated in Extended Color BASIC 
through the use of one powerful 
command-PLAY. The PLAY com­

mand allows you to control the note, 
octave, duration of notes and pauses, 
and volume through the use of a 
single string. You can also execute 
substrings, making the playing of cer­
tain kinds of music a much easier pro­
position (see listing 1). Notes (over a 
five-octave range) can be specified by 
using either the numerals 1 thru 12 or 
the notes themselves from C to B (in­
cluding sharps and flats). Duration of 
notes can be varied from a whole note 
to a 1/25Sth note! Thirty-one volume 
levels can be specified, and tempo 
and pause-length have a range of 

http:l.l,.25,.75


5 PMODE 3,1 
10 PCLS 
20 SCREEN l, l 
30 LINE (0,0)-(255,191),PSET 
40 LINE (0, 191) - (255,0),PSET 
50 CIRCLE (128,96),90 
60 PAINT (135,125),8,8 
70 GOTO 70 

Photo 3: An example of the PAINT 
statement. The lines and circles shown 
are in the medium-resolution two­
color mode (PMODE 3,1). The PAINT 
statement in line 60 specifies the begin­
ning point of the painting (135,125), 
the color choice, and the color number 
at which the painting will stop. 

from 1 to 255. If you're musically 
inclined, you'll find the PLAY com­
mand an interesting one, despite the 
inability to play chords. Even for one 
not schooled in musical theory., these 
capabilities are useful for adding 
sound to program displays, graphics, 
and animation. 

The Added Extras 
Extended Color BASIC adds to the 

TRS-80 Color Computer commands 
and functions. This makes it substan- . 
tially the same as the well-known 
Radio Shack Level II BASIC. After 
using the non-extended BASIC for a 
while, it was good to have back such 
familiar commands as TRON and 
TROFF (trace on and off), and ON 
ERROR GOTO. Functions added in­
clude PEEK (strangely enough, non­
extended color BASIC does have 
POKE but not PEEK), SQR, EXP, 
COS, LOG, TAN, and USR. 

There are a number of differences. 
Since both extended and non-ex­
tended color BASIC use device num­
bers for 1/0 (input/output) oper­
ations (O for the keyboard and video 

\ 

PM ODE Color Set Two-Color Four-Color 
Number Combination Combination 

4 0 Black/Green 
1 Black/Buff 

3 0 Green/Yellow /Blue/Red 
1 Buff/Cyan/Magenta/Orange 

2 0 Black/Green 
1 Black/Buff 

1 0 Green/Yellow/Blue/Red 
1 Buff/Cyan/Magenta/Orange 

0 0 Black/Green 
Black/Buff 

Table 4: Color combinations (sets) that can be used within Extended Color BASIC. 
(Color set is the second parameter of the PMODE command.) The two low- and 
medium-resolution modes each have a two-color and a four-color set available. The 
single high-resolution mode is two-color and only allows combinations of black! 
green or black/buff. 

Listing 1: A demonstration of Extended Color BASIC's music capabilities. Lines 55 thru 
80 create six string variables (A$ thru F$) and assign to them note, duration, octave, 
tempo, and volume-level information. Line 85 assigns string variable X$, a string of 
commands to execute (X) substrings A$ thru F$. The music is played by the PLAY com­
mand in line 90, which calls the nested substrings. 

'*** BACK TO BACH *** 

2 I 

5 CLS 
H:'l PRINT@ 96, STRING$!32,"*") 
20 PRINT@ 320, STRING$!32,"* " ) 
25 PRINT @ 201, "BACK TO BACH" 
40 FOR X 1 TO 1000: NEXT X 
55 A$ = "TG; 02; L2; G; La; c ;·o; E; F; L2; G; c; P 1 G; c; " 
60 B$="L2iAiL4iFiGiAiBi03iL2iCi02iCiP1GiCiFiL4iGi 

F iE; O" 

65 C$="L2iEiL4iFiEi0iCiL2i01 iBi02iL4iCiDiEiC" 
70 o $ = "L 2 ; E ; L 1 ; o ; L 2 ; G ; La ; c ; o ; E ; F ; L 2 ; G ; c ; P 1 G ; c " 
75 E$="L2iAiL4iFiGiAiBi03iL2iCi02iCiP1GiCiFiL4iGi 

F; E iD" 
80 F$="L2iEiL4iFiEiDiCiDiEiL2iFi01 iBill i02iC" 
85 X$="XA$iXB$iXC$iXD$iXE$iXF$i" 
90 PLAY ){$ 

screen, -1 for the cassette, and - 2 grams." From this statement, you 
for the printer), OPEN, CLOSE, IN­ might think that a long list of ROM 
PUT, and EOF (end-of-file) state­ subroutines would be included. Un­
ments are available. Therefore, fortunately, such is not the case. A 
dumping a program to a line printer is total of seven follows, all dealing 
done by the PRINT#- 2 command in­ with cassette, joystick, and keyboard 
stead of LPRINT. 1/0. To be fair, the lack of ROM sub­

Also, because Extended Color routine information is not Radio 
BASIC includes a USR function, it is Shack's fault-its license with Micro­
possible to call machine-language soft prevents publication of such in­
subroutines from BASIC programs formation. 
(unlike the non-extended version). Despite the lack of specific sub­
The technical information appendix routine information, there are three 
of the Extended Color BASIC manual new statements within Extended 
says, 'The ROM (read-only memory) Color BASIC which are designed to 
contains many subroutines that can help out the machine-language pro­
be called from machine-language pro- grammer: 
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(a) 

5 PMODE 4,1 
10 PCLS 
20 SCREEN 1, 1 
25 DRAW "BM40,80;U40;R40;D40;L40" 
30 DRAW "BM+20,20;U40;R40;D40;L40" 
40 LINE (60, 100)- (40,80),PSET 
50 LINE (60,60)- (40,40),PSET 
60 LINE (100,60)- (80,40),PSET 
70 LINE (100,100)-(80,80),PSET 
80 GOTO 80 

(b) 

5 PMODE 4,1 
10 PCLS 
20 	 SCREEN 1,0 
30 	 DRAW "BM98,96;NU80;NE56; 

NR80;NF56;ND80;NG56;NL80;NH56" 
40 	 CIRCLE (98,96),80, 1, 1, .125, 1 
50 	 CIRCLE (135, 110),80, 1,1, I, .125 
60 	 LINE (135, 110)- (190,167),PSET 
70 	 LINE (135,110)-(235,110),PSET 
80 	 GOTO 80 

5 PMODE 4,1 (c) 
10 PCLS 
15 SCREEN 1,0 
20 DRAW "BM50,50R60DlONL20D20L20NU20L20NU20 

L20U20NR20Ul0" 'TOP VIEW 
25 DRA W"BM50, 100R20ND20R20ND20R20D20 

NL20DlOL60UlONR20U20" 'FRONT VIEW 
30 DRAW "BM150,lOOR30D30L30UlONE20U20" 

'SIDE VIEW 
35 ' OBLIQUE VIEW-LINES 40-60 

40 DRAW "BM150,50U5El5RlOBF20BD30NR5L20H25U10 
45 DRAW "BM150,50U5F8U 15Rl5H8F8Ll5F8NRl5Dl5F8 

ND10El5NR10H8 
50 LINE (175,30) - (200,55),PSET 
55 LINE - (200,80),PSET 
60 LINE (167,60)- (183,46),PSET 
65 GOTO 65 

Photo 4: Three examples of the DRAW statement, which allows you to specify the starting point, direction, angle, and color of a 
figure. The cube in photo 4a was created by DRAWing two squares (lines 25 and 30) and connecting them with four UNE state­
ments (lines 40 thru 70). Photo 4b is an example of the DRAW statement's "no update" option . Each of the lines radiating from the 
center of the "pie" is drawn individually, with the computer returning each time to the centerpoint of the circle (98,96). The 
detached "slice" was created using the CIRCLE statement's start/end parameters and two LINE commands. Photo 4c uses all of the 
parameters of the DRAW statement to create the four projection studies of a figure. 
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(a) 	 5 PCLEAR 8 
10 PMODE 4,1 
11 PCLS 
12 SCREEN 1,0 
13 PI = 3.14159 
15 Al = 0: A2 = 2*PI 
20 N = 360:A = 50 
25 X = (A2-Al)/N 
30 FOR I = Al to A2 STEP X 
35 R = A • COS (4*!) 
40 X = R *SIN(!) 
45 Y = R • COS (!) 
50 PSET(l28 + X,96 + Y,5) 
55 NEXT I 
60 GOTO 13 

(b) 	 10 PMODE 4,1 
20 PCLS 
30 SCREEN 1,0 
40 LINE (127,5)-(127,185),PSET 
50 LINE (7,95) - (247 ,95),PSET 
60 FOR XSCALE = 7 TO 247 STEP 20 

70 PRESET (XSCALE,95) 
80 NEXT XSCALE 
90 FOR YSCALE = 5 TO 185 STEP 10 
100 PRESET (127,YSCALE) 
110 NEXT YSCALE 
130 FOR X = -180 TO 180 STEP 1.5 
140 AX = X/57.29578 
145 XP = :>U'l .5 + 127 
150 Fl = - (SIN(AX)*90) + 95 
160 F2 = - (COS(AX)*90) + 95 
170 PSET(XP,Fl,l): PSET(XP,F2,l) 
180 NEXT X 
190 GOTO 190 

Photo 5: Three high-resolution examples of the use of PSET, SIN, and COS. The eight-leaf clover in photo Sa is changed to a 
four-leaf clover (photo Sb) by changing the cosine value in line 3S to 2. In photo Sc, the computer uses PSET, SIN, and COS to 
draw the sine! cosine waves and LINE to draw the x-y axis. Notice that each wave travels 360 degrees (from +180 to -180) and 
that the x-axis increments 30 degrees at each gradation. This is a good exercise in mapping (scaling down) a program to fit the 
video display. 
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•CLOADM-Loads a machine-lan­
guage program from cassette. You 
can also specify a memory offset. 
•CSAYEM-Writes a machine-lan­
guage program to cassette. 
• DLOADM-Loads a machine-lan­
guage program at the speed you 
specify (300 or 1500 bps [bits per 
second]). 

Advanced programmers 

should be able to use 

its speed and efficient 


use of memory space to 

avoid the tedium of 


machine-language pro­

gramming. 


Although a lack of machine-lan­
guage information might be con­
sidered a handicap by some, it is not. 
One of the most striking features of 
Extended Color BASIC is that it is 
fast-despite the fact that the micro­
processor runs at the relatively slow 
speed (for computers) of .894 MHz 
(million cycles per second). It's evi­
dent that the 6809E is an extremely 
powerful microprocessor. Creating 
graphics by the PSET (point-by­
point) method is slow, but the LINE, 
CIRCLE, DRAW, and PAINT state­
ments are surprisingly fast­
obviously calling machine-language 
subroutines in the Extended Cclor 
BASIC ROM. 

The Editor 
The color graphics and musical 

ability of Extended Color BASIC are 
the most interesting features; how­
ever, the addition of a full-feature 
editor (once again similar to the Level 
II BASIC editor) will surely be ap­
preciated. It only takes a couple of 
times of retyping long program lines 
to correct a single error to convince 
any programmer that editing 
capability is not a luxury. 

5 PCLEAR 8 
50 GOTO 600 
60 LINE ((255 - X),(191 - Y)) 

61 J = J + l :IF J > A THEN J 
63 RETURN 
600 REM ROTATING FAN 
601 FOR I = l TO 5 STEP 4 
602 PMODE 3,1 
603 PCLS 
604 SCREEN 1,0 

- (X,Yl.PSET 

= O:A = RND(50) 

605 A = 25:X = 0: Y = 0: J = 0 
610 FOR X = 0 TO 254 
612 COLOR X/32 + 1,5 
615 GOSUB 60: NEXT X 
620 FOR Y = 0 TO 190 
623 COLOR Y/24 + 1,5 
625 GOSUB 60: NEXT Y 
630 FOR X = 255 TO l STEP - 1 
633 COLOR X/32 + 1,5 
635 GOSUB GO: NEXT X 
640 FOR Y = 191 TO 1 STEP -1 
643 COLOR Y/24 + 1,5 
645 GOSUB 60: NEXT Y 
650 NEXT I 
660 FOR I = 1 TO 5 STEP 4 
670 PMODE 3, l 
680 SCREEN 1, 0 
690 FORT = 1TO30: NEXT T 
700 NEXT I 
710 GOTO 660 

Documentation 
Photo 6: Advanced programming in Extended Color BASIC. The program uses the As usual, the Radio Shack people 
available parameters of LINE, SCREEN, and COLOR to create a multicolor rotating have done an outstanding job of pro­
display. viding a manual aimed squarely at 

the "average" user of Extended Color 
BASIC (ie: the non-programmer). 
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Hexadecimal Address 
0-3FF 
OFF 
3FF 
400-5FF 

600-BFF 

C00-11 FF 

1200-17FF 

1800-1DFF 

1E00-23FF 

2400-9FF 

2A00-2FFF 

3000-35FF 


3600-3FFF 

8000-9FFF 

AOOO-BFFF 

COOO-FEFF 

FfOO-FFFF 


Decimal Address 
0-1023 
255 
1023 
1024-1535 

1536-3071 

3072-4607 

4608-6143 

6144-7679 

7680-9215 

9216-2559 

2560-12287 

12288-13823 


13824-16383 

37768-40959 

40960-4 9151 

49152-65279 

65280-65535 


Contents 
System Use 

Direct Page Memory 
Extended Page Memory 

Text Screen Memory 
Graphic Screen Memory 

Page 1 
Page 2 
Page 3 
Page 4 
Page 5 
Page 6 
Page 7 
Page 8 

Program and Variable 
Storage 

Extended Color BASIC 
Color BASIC 
Cartridge Memory 
Input/Output 

Table 5: TRS-80 Color Computer memory map. (Map as shown is with Extended 
Color BASIC and 16 K bytes of programmable memory installed.) 

Technical Writer Jonathan Erickson 
has written a manual ("documenta­
tion" is a dirty word in the halls of 
Radio Shack, since they feel it con­
notes non-readability) in Radio 
Shack's informal, chatty, and very 
readable style. He's also managed to 
do this without talking down to the 
reader. Best of all, the material is well 
organized so that finding specific in­
formation is quick and easy. 

Summary 
Radio Shack's Extended Color 

BASIC is a breakthrough in color 
graphics for personal computers. It's 
fast, easy-to-use, and capable of pro­
ducing striking graphics. In addition, 
advanced programmers should be 
able to use its speed and efficient use 
of memory space to avoid the tedium 
of machine-language programming. 
It lends itself well to the development 
of games and is also a great way for 
children to get involved with pro­
gramming. For experienced program­
mers, "getting into" the system in 

order to broaden its features will pre­
sent a challenge and eventually result 
in even more exciting graphics. 

Extended Color BASIC (in its pre­
sent form) and the TRS-80 Color 
Computer system do not readily lend 
themselves to a professional or busi­
ness environment. The inability to 
mix graphics and text on the screen 
makes it difficult to set up charts and 
graphs. But better things are com­
ing-Radio Shack will introduce a 
floppy-disk drive for the Color Com­
puter within a few months and also 
plans to market a low-cost plotter/ 
printer for the system. 

Finally, Extended Color BASIC is 
the first incarnation of Microsoft's 
continual development of software 
dedicated to computer graphics, one 
of the fastest growing fields of the 
future. If Extended Color BASIC is an 
indication of the beginning for per­
sonal computers, we can expect 
amazing products in the years to 
come.• 

_At a Glance ____.....-i 

Name 

Extended Color BASIC 


Type of package 

Color graphics, music, and 

BASIC extension 


Manufacturer 

Radio Shack 

1300 One Tandy Ctr 

Fort Worth TX 76102 


Price 

$99 to add to existing TRS-80 

Color Computer; 

$599 for complete system (less 

video display) 


Format 

ROM (read-only memory) 


Language used 

BASIC 


Computer needed 

Radio Shack TRS-80 Color Com­

puter with 16 K bytes of pro­

grammable memory. 


Documentation 

"Going Ahead With Extended 

Color BASIC" 

215 pages, 22 by 28 cm (81/z by 

11 inches) 


Of interest to 

Everyone 


Additional comments 
If Extended Color BASIC is to be 
added to an existing TRS-80 
Color Computer, the unit must 
be returned to Radio Shack for 
modification. 
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The Commodore VIC 20 

Microcomputer: 


A Low-Cost, 

High-Performance Consumer Computer 


"Why haven't you bought a per­
sonal computer yet?" This question 
will elicit varying responses from 
people interested in buying one. 
However, most of them fit into two 
categories: 'They're still too expen­
sive," or 'The ones I can afford are 
not a good long-range investment." 
There are some good general-purpose 
microcomputers around, but they're 
in the $1000 price range. And some 
computers cost as little as $200; that's 
certainly the right price, but you 
know you're sacrificing something 
(quality of materials, expandability, 
etc) to get such a low price . 

The Commodore VIC 20 micro­
computer may change all this. It is 
well constructed, has color, sound, 
and graphics, and is easy to use. It 
comes with everything needed to use 
it (except an ordinary color television 
set), includes a well-written instruc­
tion manual, and is supported by a 
line of optional extensions, 
peripherals, and documentation (see 
figure 1). Looking at a picture of the 

Acknowledgment 
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version selling in Japan (photo 1) 
might cause you to think $600 would 
be a fair price. It is, compared to the 
cost of other units. But it does not 
cost $600-the VIC 20 retails for 
$299.95. 

The Commodore VIC 20 
is well constructed, has 

color, sound, and 
graphics, and is easy to 

use. 

Physical Characteristics 
The VIC (which stands for Video 

Interface Computer) is a. small unit, 
about the size of the main (keyboard) 
component of the Radio Shack 
TRS-80 Model I. It measures 40.3 by 
20.4 by 7.2 cm (15.9 by 8 by 2.8 
inches) and is small enough to easily 
fit on a work desk or a shelf. In fact, 
it is small enough to fit into a suitcase 
(along with its external power supply 
and RF (radio-frequency) modula­
tor), making it usable as a portable 
personal computer. 

The first thing I noticed about the 
VIC was its keyboard. It is the equal 
of any personal-computer keyboard 

in both appearance and performance. 
This is a remarkable accomplishment, 
almost unbelievable considering the 
price of the entire unit. Three of its 
closest competitors, the Atari 400, the 
Radio Shack TRS-80 Color Com­
puter, and the Sinclair ZX80, have 
keyboards that are less than perfect as 
a result of cost cutting. In this respect, 
the Commodore VIC 20 stands clear­
ly ahead of its competition. 

Photo 2a shows the rear panel of 
the VIC 20. The long slot on the left is 
used to. plug in memory cartridges, 
program cartridges, or a VIC Master 
Control Panel, which allows up to 
four cartridges to be plugged in. Im­
mediately to the right of the cartrid~e 
slot is the TV output socket. The 
signal from this plug goes directly to a 
video monitor or through the RF 
modulator and a TV switch box to a 
standard television set. (The 
necessary cable, RF modulator, and 
switch box are supplied with the 
VIC.) 

The middle (round) connector on 
the rear panel is a serial interface that 
drives a single 5-inch floppy disk and 
a printer. Up to five peripheral 
devices can be daisy-chained through 
each other to this connector. The next 
slot to the right (the short rectangular 



UP TO FOUR 
PROGRAM OR MEMORY 
CARTRIDGES 

~ 
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Figure 1: A block diagram of the Commodore VIC 20 system (shaded components are available at extra cost). 

slot) goes to the VIC cassette recorder 
(which is available separately). The 
rightmost slot contains a "user port" 
that can be connected to a printer, a 
modem, or one of several other 
peripheral devices. With an optional 
RS-232C adapter card, this port can 

also be used with RS-232C devices. 
The left-side panel (see photo 2b) 

contains (from left to right) a game 
port, a rocker-type on/off switch, 
and a socket to receive power from 
the VIC power supply. The game 
port, according to Commodore, can 

Photo 1: The Commodore VIC 20 microcomputer. This unit, a final prototype based 
on the Japanese version of the VIC microcomputer, differs from the American model 
only in the model number. 

accept a joystick, a light pen, a game 
paddle, or a VIC Multiple Game Con­
troller (which allows several game 
devices to be connected to the VIC). 

When the VIC 20 is turned on, the 
video display (a color television 
tuned to channel 3 or 4) stays dark for 
about three seconds, then shows the 
display given in photo 3. The VIC 
display has 23 lines of 22 characters 
or graphics symbols per line, with 
cyan (greenish blue) letters on a white 
background. The active display area 
in the VIC is delineated by a border of 
a different color (in photo 3, a cyan 
border). The border crisply marks the 
working area of the VIC. For me, it 
has the psychological effect of mak­
ing the screen area seem bigger; this is 
important, since the VIC displays 
fewer characters per line than any of 
its competitors. 

VIC Graphics 
The VIC 20 graphics character set 

is virtually identical to that of its 
predecessors, the Commodore PET 
and CBM (Commodore Business 
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Machine). The standard VIC can 
display over sixty graphics symbols, 
shown on the front faces of most of 
the keys (see photo 1). Since these 
symbols are directly available from 
the keyboard and can be stored in 
string variables and displayed by 
PRINT statements, it is easy for even 
the inexperienced BASIC user to com­
bine these symbols into larger pic­
tures. This character-size building­
block approach is used by Atari, 
Commodore, Ohio Scientific, and 
Sinclair. It is a good way to generate 
graphics that are easy to understand 
and use without having to design a 
separate graphics mode. Such 
graphics are better than simply being 
able to turn on and off coarse 
graphics blocks (as in the TRS-80 
Models I and III and the Color Com­
puter) because character-oriented 
graphics allow more detailed images 
(although, unlike the graphics-blocks 
system, character graphics do not 
allow full control of the image). 

All the graphics characters in the 
VIC are accessible directly from the 
keyboard. For characters shown on 
the fronts of key caps, pressing either 

(2a) 

shift key or the Commodore key (the 
key in the lower left corner of the 
keyboard) causes one of these charac­
ters to be displayed. Pressing the 
Commodore key with a given key 
causes the character on the left half of 
the front face to be displayed; press­
ing either shift key with a given key 
causes the character on the right half 
to be displayed. 

All the graphics 
characters in the VIC 
are accessible directly 

from the keyboard. 

Both uppercase and lowercase 
characters can be displayed, but you 
lose access to all the characters on the 
right half of the key front faces. Tog­
gling between this uppercase/lower­
case/graphics mode and the default 
uppercase/graphics mode is done by 
pressing the shift key, holding it 
down, pressing the Commodore key, 
and releasing both keys. The graphics 
characters on the left half of the key 
front faces are still available with 

= 

(2b) 

Photo 2: Connections to the VIC 20 microcomputer. Photo 2a shows the rear µanel of 
the VIC; from left to right are a slot for program cartridges and connections to a televi­
sion or video monitor, a floµµy disk, a Commodore cassette recorder, and a printer or 
other µeriµherals . Photo 2b shows a game device µart, an ON/OFF rocker switch, and a 
connector for an external µower suµµly. 

48 May 1981 ©BYTE Publications Inc 

lowercase letters. Commodore 
grouped what it believes are the most 
useful graphics characters (ones that 
might be used with lowercase letters 
in business applications) on the left 
half of the key front faces. 

Finally, the number of graphics 
characters that can be displayed is 
doubled because any character can be 
displayed as is or in reverse (see 
photo 3). This can be done im­
mediately or during program execu­
tion. Pressing the RVS ON key (the 
CTRL key plus the 9 key simulta­
neously) causes all displayed 
characters to appear in reverse on the 
screen. (If you are programming and 
hit the RVS ON key while defining a 
character string, a reverse R will ap­
pear and subsequent keystrokes will 
not be reversed. However, when you 
print that string, the reverse R will 
not appear but will cause all subse­
quent characters to be displayed in 
reverse.) Pressing the RVS OFF key 
(CTRL plus the 0 key) causes all 
displayed characters to appear 
unreversed on the screen. (When in­
cluded in a character string, the RVS 
OFF key causes all subsequent 
characters to be displayed normally; 
its symbol appears in the character 
string as a reverse underline.) 

VIC Color 
To quote an adage from 

photography, "If you can't make it 
good, make it red." There is an ele­
ment of truth in that-color does 
make things more exciting, and it's 
always one of the most striking 
features of a microcomputer video 
display. The VIC has an impressive 
color display due largely to the com­
plete control you have over the place­
ment and combination of colors. 

The VIC allows you to display nor­
mal and reversed characters (in­
cluding all graphics symbols) in eight 
colors: black, white, red, cyan, pur­
ple, green, dark blue, and yellow. 
The color of the flashing cursor and 
all subsequent characters displayed 
on the video screen is set by 
simultaneously pressing the CTRL 
key and the appropriate color key 
(one of the keys numbered 1 through 
8). As described for the RVS ON and 

Circle 292 on inquiry card. --+ 





Photo 3: The VIC 20 video display im­
mediately after being turned on . 

RVS OFF keys, pressing a color key 
within a character string causes a 
reverse character to be placed in the 
string. This tells the VIC not to im­
mediately change the display color, 
but to change it when that string is 
printed. Photo 5 shows the eight col­
ors available, each of which is dis­
played by printing the corresponding 
color control character followed by a 
line of reverse spaces (which appear 
as solid squares of the current color). 
The computer displays all ouput in 
the current color. In photo 5, since 
the last color used was yellow, the 
VIC responds with its end-of-pro­
gram message in yellow. 

The VIC also allows you to change 
the background color of the working 
area in the center and the border that 
surrounds it. Choose from sixteen 
background colors and eight border 
colors (ie: 128 background/border 
combinations). The two are changed 
by executing (either directly or from a 
program) the statement: 

Background 
Black White Red 

Black 8 9 10 
White 24 25 26 
Red 40 41 42 
Cyan 56 57 58 
Purple 72 73 74 
Green 88 89 90 
Blue 104 105 106 
Yellow 120 121 122 

Orange 136 137 138 
Light orange 152 153 154 
Pink 168 169 170 
Light cyan 184 185 186 
Light purple 200 201 202 
Light green 216 217 218 
Light blue 232 233 234 
Light yellow 248 249 250 

Photo 4: The character set of the VIC 20. 
Any character can be displayed in reverse. 

POKE 36879,X 

where X is a value as given in table 1. 
The background colors can be any of 
the eight character colors or orange, 
light orange, pink, light cyan, light 
purple, light green, light blue, or light 
yellow. The border colors can be any 
of the eight character colors. 

An unusual thing about the VIC is 
that the background color can change 
independently of the character color 
(other color microcomputers can't do 
this). Combined with the color and 
reverse keys, this allows a tremen­
dous amount of control over the 
video display. Photos 6a and 6b show 
a run of a program differing only in 
the value poked to memory location 
36,879 . Photo 6a shows a light green 
background and a cyan border; this 
was accomplished by poking the 
value 219 to that location. Photo 6b 
shows a light cyan background and a 
red border; this was accomplished by 
poking the value 186 to that location. 

Border 
Cyan 

11 
Purple 

12 
Green 

13 
Blue 

14 
Yellow 

15 
27 28 29 30 31 
43 44 45 46 47 
59 60 61 62 63 
75 76 77 78 79 
91 92 93 94 95 

107 108 109 110 111 
123 124 125 126 127 

139 140 141 142 143 
155 156 157 158 159 
171 172 173 174 175 
187 188 189 190 191 
203 204 205 206 207 
219 220 221 222 223 
235 236 237 238 239 
251 252 253 254 255 

Table 1: Background and border color combinations in the VIC 20 microcomputer. 
Poking decimal location 36,879 with the values given in this table gives a video 
display with the colors shown. 
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Photo 5: The eight character colors 
available on the VIC 20. All characters 
can be displayed in any of these colors . 

In addition, notice the two sets of 
angle brackets on each line. The first 
set contains an X symbol, a space, 
and a small square. The second set 
contains the reverse of each of these 
characters. Notice the role of the 
background and character colors in 
these reversed and nonreversed 
characters. If the background color 
were changed with those characters 
on the screen, the characters would 
assume the new background color but 
retain the old character color. 

Photo 7 contains a listing of the 
program that produced photo 6b. 
Several control characters appear in 
this listing as seemingly arbitrary 
reverse characters. These are screen­
manipulation characters stored for 
later use because they appear within a 
character string; if a quote mark had 
not been previously typed on the 
same line, the character would have 
been executed immediately and 
would not have appeared on the 
screen. The reverse heart in line 100 is 
the VIC symbol to clear the screen 
and put the cursor in the upper left 
corner. The reverse R and reverse 
underline in line 110 correspond to 
the RVS ON and RVS OFF keys, 
respectively. They cause the three 
characters between them to be 
displayed in reverse. The reverse 
characters in lines 120 through 180 
are the result of pressing the cor­
responding color keys (CTRL plus the 
keys 1 through 8, respectively). They 
cause all printed characters to be 
displayed in the given color, as 
shown in photo 6b. 

The VIC video display is memory­
mapped (ie: the contents of the screen 
are determined by the contents of a 
given range of memory locations in­
side the VIC). Because of this, the 



For years many small business system buyers 
thought that in order to get "real" performance 
and enough storage to be a "real" business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people's 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi­
ciency around. 

At your fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den­
sity controller. For larger concerns. there's a 20 M 
byte hard disk available. 

At a time when other small computer manu­
facturers tell you "you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control. 

accounts receivable. invoice entry, payroll. word 
processing and much. much more. There's BASIC, 
COBOL and FORTRAN - even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per­
formance on par with sys­
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho­
rized Smoke Signal dealer - he'll be glad to 
demonstrate the Chieftain's high reliability and 
ease of operation. For dealers only, circle 371 

All other Inquiries, circle 372 

SIDIE SIDNIL ·• BRDIDCISTIND 
31336 Via Colinas. Westlake Village. California 91361. (213) 889-9340 

,,..~ 



screen can be directly manipulated by 
poking values into certain memory 
locations. Memory locations 7680 
through 8185 (decimal) contain the 
code for a given character; memory 
locations 38,400 through 38, 905 con­
tain the code for the color of the 
respective character. Locations 7600 
and 38,400 determine the character in 

(6a) 

(6b) 

Photo 6: Variations in character, back­
ground, and border colors on the VIC 20. 
Photos 6a and 6b differ only in the value 
stored in location 32,879, which deter­
mines the background color (from sixteen 
choices) and the border color (from eight 
choices). 

Photo 7: A VIC BASIC program utilizing 
color, graphics, and reverse video. This 
program produces the video display 
shown in photo 6b . The reverse character 
before each color word in the PRINT 
statements is a control character deter­
mining the color of everything displayed 
after it. See the text for details. 
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the upper left corner. Locations 7601 
and 38,401 determine the character to 
its right, and so on down to the 
character in the lower right corner. 

VIC Sound and BASIC 
The VIC 20 can produce three in­

dependent "voices" of music and one 
voice of noise through the speaker of 
the attached television set. Each 
voice, covering a three-octave range, 
covers a different part of the audio 
spectrum . The voices are labeled 
"tenor," "alto," and "soprano"; they 
are activated by poking a number 
between 128 and 254 into locations 
36,874 through 36,876. The noise 
genera_tor is similarly activated at 
location 36,877, and an overall 
volume control (which takes values 
between 0 and 15) is located at 

Memory Location 
(in Decimal) 
7680 to 8185 

36,874 

36,875 
36,876 
36,877 

36,878 

36,879 

36,878. Table 2 lists important 
memory locations in the VIC 20. 
Table 3 lists the values to be poked in­
to the music-voice locations to give a 
certain musical pitch within the three­
octave range of that voice . 

VIC BASIC is a version of 
Microsoft BASIC modified by Com­
modore. It is a full-blown BASIC 
with the features found on most 
microcomputers, allowing the VIC to 
accept other BASIC programs with 
little or no modification. A list of 
BASIC keywords accepted by the 
VIC is given in table 4. The keywords 
listed have the standard definitions 
given by Microsoft BASIC. 

The VIC Product Line 
Although prices and availability of 

VIC peripheral devices were not 

Use 

contains character contents of VIC video display; characters are 
mapped by row, with location 7680 corresponding to the upper left cor­
ner of the display 
corresponds to tenor music "voice"; should contain either O (for 
silence) or 128 through 254 (for note; see table 3) 
corresponds to alto music "voice" 
corresponds• to soprano music "voice" 
corresponds to a noise-producing "voice"; accepts values of O and 
128 through 254; higher values give higher-pitched white-noise sounds 
volume control for all music and noise "voices"; effective values are O 
through 15 
control byte for background and border colors; see table 1 

38,400 to 38,905 	 contains character color contents of VIC video display; mapped to 
video display in the same way as the character contents (see above) 

Table 2: Some important memory locations in the VIC 20 microcomputer. 

Note 
c 
C# 
D 
D# 
E 
F 
F# 
G 
G# 
A 
A# 
B 
c 
C# 
D 
D# 
E 
F 
F# 

Value 
135 
143 
147 
151 
159 
163 
167 
175 
179 
183 
187 
191 
195 
199 
201 
203 
207 
209 
212 

Note Value 

G 215 

G# 217 

A 219 

A# 221 

B 223 

c 225 

C# 227 

D 228 

D# 229 

E 231 

F 232 

F# 233 

G 235 

G# 236 

A 237 

A# 238 

B 239 

c 240 

C# 241 


Table 3: Values used in the generation of music on the VIC 20 microcomputer. On 
the VIC, these values are stored in memory locations 36,874 through 36,876 to 
generate the appropriate note within the three-octave range of a given music voice. 
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ITWASINEVITABLE 

Sooner or later, someone had to take all this proven 
microcomputer hardware and software technology and wrap 
it up in aportable package at a price that shocks the industry. 
Adam Osborne decided to do it sooner. 

The OSBORNE 1®, from Osborne Computer Corpora­
tion . You get full CP/M®disk computer capabilities­
Z80A®CPU, 64K bytes of RAM memory, a full business 
keyboard, abuilt-in monitor, and two floppy drives with 
1OOK bytes each of storage. You get two interfaces, 
the IEEE 488 and the RS-232C. Just connect a 
printer, via either interface. 

Software? You get 
CP/M®, CBASIC-2®, 
Microsoft BASIC®, the 
WORD STAR®word 
processing system with 
the MAILMERGE® 
mailing list feature, 
and the SUPERCALC® 
electronic spread­
sheet package. 
All standard. 
All for $1795. 

And it's portable. When the keyboard is 
clipped over the display panel , only the 
weatherproof brushed aluminum case 
is exposed . (There are even optional 
modem electronics, couplers, battery 
packs, and external monitor connections, 

providing practically unlimited system portability.) 
It's all business. The OSBORNE 1delivers significant 

productivity at an irresistable price. At $1795, its immediat.J 
and lasting success as apersonal business computer is, 

quite simply, inevitable. 

~ssSBORNE 

Orders for the Osborne 1 Computer can be placed 
over the telephone at (415) 887-8080. Your order 

COMPUTER CORPORATION will be forwarded by the factory for delivery by 
26500 Corporate Avenue Hayward , California 94545 (415) 887-8080 your nearest authorized Osborne 1 dealer. 



definite at press time, Commodore 
has announced an extensive line of 
products to be "introduced during 
and throughout 1981." (By the time 
you read this, Commodore expects to 
have the VIC computer itself 
available through Commodore 
dealers.) This list of peripheral 
devices and accessories includes: 
•Memory-expansion products-

Commodore will sell a line of car­
tridges that add programmable 
memory to the VIC, increasing the 
size and complexity of programs that 
can be run . A 3 K-byte cartridge can 
be plugged directly into the VIC, and 
8 and 16 K-byte cartridges can be 
plugged in through a Master Control 
Panel that plugs into the VIC car­
tridge slot and accepts up to four car-

Arithmetic Operators: 
ABS, ATN, LET, SGN, INT, SOR, AND, LOG (to base e), EXP (to base e), COS, SIN, 
TAN , + , - , *, I, !(exponentiation), <.>,= 

Character Operators: 
CHA$, ASC, SPC, TAB, LEN, STA$, VAL, LEFT$, RIGHT$, MID$, + (to concatenate 
strings) 

Control Words: 
FOR, TO, STEP, NEXT, GOTO, IF , THEN , GOSUB, RETURN, ON (used with GOTO and 
GOSUB). WAIT, END, USA 

File and 1/0 Words: 
OPEN, CLOSE, INPUT, INPUT#n, PRINT, PRINT#n, GET, READ, DATA, DIM, RESTORE 

Command Words: 
RUN, STOP, LOAD, SAVE, VERIFY, CONT, LIST, NEW, CLR 

Miscellaneous Words: 
AND, OR, REM , DEF FNx, FNx, POKE, NOT, FAE, PEEK 

Table 4: A list of VIC BASIC keywords. 

Spoken to your Apple® What's more, speech rec-l'"LK TO YOUR 

lately? K ognition is also available for 

With the Heuristics™ 2000 S-100 computers, with ourAPPLE FOR 

speech recognition board, you can Heuristics 20S and 50 boards. 

train your Apple computer to The 2000 also makes a
ON'~y $
recognize 64 words or phrases L very practical sta1ter system259ofyour choice (or multiples • forthe Heuristics 5000 
thereof). Any command for any application. and 7000 industrial/commercial speech 

The advanced Heuristics 2000, with micro- recognition units.These commercial units 
phone included,brings a whole new hands- start at $2500. 
off approach to data entry and program So the next time you have data to enter, 
control - for asurprisingly low $259. An words to process ormenus to select,don't work 
optional head-set yourfingerstothebone. 
microp~one(shown HEURISTICS 2000 .TalktoyourApple
above) 1s also available. instead. 

The talk of the computer industry.™ 
Heuristi~s. Inc., 1285 Hammerwood Avenue. Sunnyvale,CA 94086 • 4081734-8532 
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tridges. The maximum amount of 
programmable memory is 32 K bytes. 
•Storage peripherals-Commodore 
will sell both a low-cost cassette 
recorder (although existing Com­
modore recorders work with the VIC) 
and a low-cost single 5-inch floppy­
disk drive. The disk drive will hold 
up to 170 K bytes of data. 
•Other peripherals-These include a 
dot-matrix printer, joysticks, light 
pens, game paddles, and a Multiple 
Game Controller (discussed earlier). 
•Interfaces-Commodore plans two 
interfaces for the VIC, a modem and 
an IEEE-488 bus interface . The 
modem allows communication with 
other computers over telephone lines. 
The IEEE-488 interface allows the 
VIC (like the PET and CBM 
machines) to interface with PET 
peripherals and a wide variety of test 
instruments and devices that use this 
standard bus. 
•Firmware-A wide range of soft­
ware will be distributed in cartridge 
form; three firmware cartridges have 
already been announced. The first, 
the RS-232C Interface Cartridge, 
allows you to use the VIC and a 
modem to communicate with other 
computers and access information 
utilities like MicroNet and The 
Source. The second, the VIC Pro­
gramming Cartridge, will include a 
machine-language monitor and a 
number of utility functions useful 
during programming; it will also use 
the four function keys (on the right­
hand side of the keyboard) to execute 
predetermined functions. The third, 
the VIC Super Expander Cartridge, 
will add 3 K bytes of programmable 
memory, a new level of high­
resolution graphics, and additional 
music-related capabilities. The high­
resolution graphics (which I have not 
seen) are said to be excellent (176 
rows by 176 columns of graphics 
dots, also called pixels). 
•Documentation-In addition to the 
VIC User's Manual , supplied with the 
VIC, Commodore plans a series of 
book-plus-cartridge packages ex­
plaining several aspects of using and 
programming the VIC. (Documenta­
tion is discussed in greater detail later 
in this article.) 
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AllYTHlll LESS IS CHEITill 


Penny wise and software foolish. One of the 
best ways to cheat your business is to waste awhole 
lot of time on solutions that don't work, or that can't 
grow with your business. And frankly, we get phone 
calls every day from computer users who've tried to 
get by on "bargain" software, and found that "bar­
gain" software is the most expensive kind abusiness 
can own. 

Here's afact: if you have a real need for a 
computer in any of these areas: 

General Ledger 
Accounts Receivable 
Accounts Payable 
Order Entry 
Inventory Control 
Payroll, 

any business software less than Structured Systems 
Financial Software is cheating your business. You'll 
cheat yourself out of lots of time. Time spent with 

Circle 388 on Inquiry card. 

Ylllllll 
llSllESS. 
systems which aren't designed for high volume use. 

You'll cheat yourself out of reliable audit controls 

and reliable error prevention features. Out of the 

training you invest in asystem you outgrow when 

you need to add more disk storage, more customers, 

more data. You' II be cheating yourself out of asoft­

ware bargain in the truest sense of the word-the 

greatest value for your dollar. 


CP/M® microcomputer systems can do the 

job of minicomputers. Structured 

Systems software makes that po­

tential areality. Right now, 

hundreds of businesses 

are profiting from the 

financial controls and ......--~ 

operating efficiency of . 

SSG financial software. 

So can yours.
,----­

Take it easy on yourself. 
~ .. ____,.

I 	But sentence your computer 

to hard labor. s G«>"\> 


6 "11"'11!«' 

I 	Please send more s:::;:---­
information on your


I D General Ledger 0 Accounts Receivable O Order Entry 


I 	o Accounts Payable O Payroll D Inventory Control 

Name ___________ ____ 

Company ______________ 

Addre ss ______________ 

I 	City State Zip ------- ----- ­

Telephone ( ) ----------- ­L ___ _ 
CP/M is a registered trademark of Digital Research. 
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Human Engineering on the VIC 
When the microcomputer industry 

was smaller, hobbyists put up with ­
about anything in a computer as long 
as it worked. But now that major cor­
porations are marketing microcom­
puters for the general public, human 
engineering-the design of systems to 
make them easy and efficient to 
use-has become the most important 
factor in the usability of computer 

systems. The VIC deserves high 
marks in human engineering because 
it is easy to understand and use. 

The VIC keyboard is one of the 
best I've seen. It is well constructed 
and has a good feel during typing. 
The key names on the top and front 
faces of the keys are highly visible 
and easy to read. In most cases, key 
functions have been wisely chosen 
and named. For example, the key 

used to stop a program from ex­
ecuting is labeled as the RUN /STOP 
key. Pressing it (instead of the ar­
bitrary control-C combination used 
by many computers) causes the VIC 
to stop executing the program and 
print out the line number where the 
program was stopped. Use of the 
CLR/HOME (clear-screen-and-home­
cursor-to-u pper-lef t-corner /home­
cursor) and INST/DEL (insert/delete 

Atari Commodore Ohio Scientific Radio Shack Sinclair 
Name of Computer 400 VIC 20 Challenger 1 P TRS·BO Color ZXBO 

Microprocessor used 6502 6502A 6502 6809E ZBOA 

System clock frequency 1.8 MHz slightly more than 1 MHz slightly less than 3.25 MHz 
1 MHz 1 MHz 

List price $499/$630 $399.95 $479 $399 $199.95 
(two models. 8 K 
or 16 K) 

Type of keyboard touch-sensitive Ila t 
panel: slightly 

full-size normal 
keyboard: very 

full-size normal 
keyboard 

full-size normal 
keyboard: keys 

touch-sensitive 
flat panel: much 

smaller than good feel have feel smaller than 
normal keyboard of calculator normal keyboard 

buttons (not good) 

Amount of programmable 8 K or 16 K bytes 5 K bytes 8 K bytes 4 K bytes 1 K bytes 
memory supplied (see above) 

Maximum programmable 16 K bytes 32 K bytes 32 K bytes 16 K bytes 16 K bytes 
memory possible 

Type of BASIC full BASIC full BASIC full BASIC limited BASIC 
(extended BASIC 

limited BASIC 
(extended BASIC 

for more available at extra 
sophisticated cost) 
music and graphics 
at extra cost) 

Video screen size (in 
characters) 

16 rows by 32 
columns 

23 rows by 22 
columns 

24 rows by 24 
columns or 12 
rows by 4 8 columns 

16 rows by 32 
columns 

24 rows by 32 
co lumns 

Lowercase letters 
available? 

yes yes yes accepts lowercase 
letters but displays 

no 

uppercase as 
inverse capitals 

Color available? yes yes yes. at extra cost 
($229 extra) 

yes no 

Graphics characters 
available? 

yes: characters 
available from 

yes: characters 
available from 

yes: graphics 
available only 

no, but unit color 
block is v, normal 

yes: characters 
available from 

keyboard keyboard through POKE and character size keyboard 
CHR$ statements 

High-resolution graphics 
available? 

yes. included 
(320 by 192 pixels) 

yes. at extra cost 
( 176 by 176 pixels) 

no yes. at extra cost 
(256 by 192 pixels) 

no 

Music available? yes. three voices 
of music: can mix 

yes. three voices 
of music, one of 

yes. one voice 
of music (needs 

yes. one voice 
of music 

no 

noise with each noise external speaker 
voice and amplifier) 

Extensions to BASIC for 
color. low-resolution 

yes. uses BASIC 
commands to 

no, uses control 
characters and 

no, uses pokes to 
manipulate all 

yes. uses BASIC 
commands to 

low-resolution 
graphics available 

graphics. and music? manipulate all 
three 

pokes to manipu­
late all three 

three manipulate all 
three 

from keyboard 

Uses program cartridges? yes yes no yes no 

Machine-language monitor no no yes yes no 
included? 

Assembly-language yes yes yes no no 
assembler available 
(at extra cost)? 

Table 5: A comparison of five low-cost microcomputers, including the Commodore VIC20. 

56 May 1981 © BYTE Publications Inc 



Meet the HP Series 80: 
Hewlett-Packard's newone-on-one 
computing systems for professionals. 


/,..... :,, 
~~:· 
i ' 

HP Series 80 Personal Computers for Professionals: HP-85 I$3250'1 and HP-8_, ( $2250•) specificatio ns: 
16K RAM expa nds to _,2K , 32K ROM expands to SOK: CRT wit h integrated graphics; (HP-85 o nl y: built-in 
ch ermal printer, cassette tape unit); Softwar e includes VisiCalc™ PLUS. Information Management, Graphics 
P resentations, Surveying, Data Communications (Spring '81 ), Stati stics, Regression Analysis, Math, Linear 
Programming, Waveform & Circuit Analys is, BASIC Training. HP peripherals include floppy discs, printers 
and planers. VisiCalc is a trademark of Personal Software, Inc. 
• S uggested retail price excluding applicable sta te and local taxes-Continenta l U .S.A .. Alaska & Hawaii. 

Circle 183 on Inquiry card. 

Together, you can 
analyze technical 
problems and ewuate 
solutions. 
Rapidly and accurately. 

HP Series 80 personal computing 
systems provide the technical solutions 
you require. Quickly! Easily! Inexpen­
sively! Analysis techniques that were 
formerly difficult and often impossible, 
become part of your everyday work 
routine. You can evaluate functional 
behavior, select variable alternatives, 
perform cost analysis ... and more ... all 
with greater accuracy and using more 
variables than you thought possible. 

SERIES 80, VISICALC™ 
PLUS AND YOU 

HP's VisiCalc™ PLUS is a major new 
software tool. It's an electronic worksheet 
that instantly recalculates results as you 
change the variables. You ask the what-if 
questions and immediately see their 
effects on your solution. No program­
ming is necessary ___ you can become 
proficient with VisiCalc™ PLUS in a few 
hours . . . and then watch your horizons 
broaden. VisiCalc™ PLUS features many 
powerful functions including statistical 
analysis tools and the entire HP Series 80 
BASIC math set. Plus graphics! Create 
professional presentations with curve-fitting 
plots, stacked or clustered bar-graphs, 
exploded pie-charts and line graphs, all in 
up to four colors, on paper or transparencies. 

ONLY FROM 
HEWLETT-PACKARD 

HP Series 80 personal computing 
systems are part of a forty-year tradition 
of electronic products built to uncompro­
mising standards of excellence. Addi ­
tionally, HP Series 80 products are serviced 
by HP technicians and on-site service 
contracts are now available. We urge you 
to judge for yourself with a hands-on, 
one-on-one demonstration at your HP 
dealer. For locations, call TOLL-FREE 
800-547-3400, Dept. 283A, except 
Alaska/Hawaii. In Oregon call 758-1010. 
Or write Hewlett-Packard, Corvallis, 
Oregon 97330, Dept. 283A. 

HEWLETT 

PACKARD 

611104 



text) keys is obvious when they have 
been used a few times. 

The RESTORE key performs a 
valuable function in a computer 
where so many changes in character, 
background, and border color are 
possible. It resets the VIC to its state 
when it was turned on, except that it 
leaves the current program in 
memory (unlike some reset keys). 
Finally, the four large keys marked 
"fl/f2" through "f7/f8" have no 
predefined use but can be used by a 
programmer (through use of the GET 
statement) to produce a specific func­
tion within the program. By using the 
shift key, these four keys can trigger 
up to eight user-defined functions . 
These keys are also used in some ap­
plication cartridges to execute 
predefined functions. 

As I mentioned earlier, the VIC 
video display is well designed. The 
large letters are easy to read, even on 
an inexpensive color television, and 

_At a Glance 

Name 

VIC 20 


Manufacturer 

________________---! 

Commodore Business Machines 
950 Rittenhouse Rd 
Norristown PA 19401 
(215) 666-7950 

Price 
$299.95 

Dimensions 
40.3 by 20.4 by 7.2 cm (15.9 by 8 
by 2.8 inches) 

Processor name and type 
6502, 8-bit 

System clock frequency 
slightly over 1 MHz 

Memory 
5 K bytes 

Mass storage 
cassette recorder or floppy disk 
optional 

the border around the active area of 
the display is restful to the eye. The 
narrow screen width (22 characters) 
will be a problem for some users, 
especially people using programs that 
need to display large amounts of 

/ data. Still, the screen width was a 
· design decision reflecting the intended 

market, and I think that Commodore 
made a good decision under the cir­
cumstances. 

Probably the most unexpected 
feature of the VIC is that it will be 
able to exchange both tape and disk 
files with the Commodore PET and 
CBM machines. Whether or not the 
program runs correctly on the other 
machines depends on whether it con­
tains system-dependent code. For ex­
ample, a CBM program using the full 
80 columns of the CBM video display 
will not run correctly on the VIC, nor 
will a program larger than 32 K 
bytes. The ability to exchange data 
and programs among machines from 

Other hardware features 
character-size graphics symbols, 
keyboard, uppercase and lower­
case letters, eight-color 
foreground and sixteen-color 
background video display, three­
part music generator, external RF 
(radio-frequency) modulator and 
power supply, built-in serial port 

Software included 
16 K-byte VIC BASIC in ROM 
(read-only memory) 

Hardware options 
cassette recorder, floppy disk, 
dot-matrix printer, modem, 
IEEE-488 interface, joystick, light 
pen, game paddle, extra memory 
cartridges (up to a total of 32 K 
bytes), RS-232C adapter 

Software options 
VIC Programming Cartridge (in­
cludes programming utilities and 
machine-language monitor), VIC 
Super Expander Cartridge (adds 
3 K bytes more memory, high­
resolution graphics capability) 

the same manufacturer is almost 
unheard of. One good example of its 
usefulness is a situation where some­
one buys several VIC 20s to be used 
for data entry and feeds the results in­
to a Commodore CBM computer. 

I also found the screen-manipula­
tion characters and POKE statements 
for music easy to use. By 
manipulating color, graphics, and 
sound without using any new BASIC 
keywords, Commodore has achieved 
two advantages. First, VIC programs 
are syntactically equivalent to PET 
programs. Programs can be trans­
ferred between machines without 
syntax errors due to unrecognized 
keywords; also, Commodore prob­
ably developed VIC BASIC faster and 
at less cost because of its similarity to 
PET BASIC. Second, VIC BASIC is 
easier to learn for people who know 
PET BASIC or another version of 
Microsoft BASIC. 

An interesting thing about the VIC 
not apparent at first is the lightness of 
the unit. It literally has fewer com­
ponents inside than you would ex­
pect. This is possible because it is 
built around a custom "video inter­
face chip" built by MOS Technology 
for its parent company, Commodore. 
This integrated circuit handles all the 
interaction between the 6502 micro­
processor (also manufactured by 
MOS Technology) and the color 
television (this function is done by a 
handful of integrated circuits in many 
other microcomputers). The low 
component count plus Commodore's 
ability to manufacture and assemble 
almost all of the VIC within its own 
factory account for the lighter weight 
and extremely low cost of the unit. 

One final human-engineering 
feature of the VIC that will be ap­
preciated by machine-language users 
and software developers shows Com­
modore's willingness to learn from 
hard-earned experience. The 
developers of VIC BASIC separated a 
kernel of 1/0 (input/output) 
subroutines from the rest of BASIC. 
They have written these routines as 
true subroutines and have devised a 
method for passing parameters to 
them so they can be used by anyone 
who wants to develop software for 
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Program to Recover 
"Crashed" Discettes AUTOMATICALLY! 

Maybe it wa§ a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette "crashes" and valuable data or programs are 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discette'3. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five "wards", each capable of 
performing a specific discette recovery operation. 
• 	 Ward A: Verifies discettes and locks out bad sectors without touching the 


good files that remain. 


• 	Ward B: Copies whatever can be read from a "crashed" file and places it 

Into a good file under user control. 


• Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 
replaced by spaces. 

• Ward D: "Un-erases" files. That Is, Ward D will recover accidentally erased 

disk files. 


• Ward E: Displays directory of recoverable erased files. 

DISK DOCTOR will pay for itself the first time It is used. 

Best of all, DISK DOCTOR operates almost complete automatically. The 
small amount of user interaction is explained in the manual as well as 
prompted by DISK DOCTOR. 

Requires: 48K CP/M, two drives ~ All Orders and General Information: 
needed for complete operation. -- SUPERSOFT ASSOCIATES 

P.O. BOX 1628 · DISK DOCTOR: $100.00 
CHAMPAIGN, IL 61820Manual Alone: $ 10.00 
(217) 359·2112• 

CP/M Formats: 8" soft sectored, 5" . Technical Hot Line: (217) 359-2691 
Northstar, 5" Mlcropolis Mod 11, (answered only when technician is 
Vector MZ, Superbrain DD/QD, Apple II+ available) 

Super.Soft 
CP/M AEGISTEREO TRADEMARK OIGTAL RESEARCH First in Software Technology 

the VIC. In addition, all I /0 routines 
called by BASIC are called indirectly 
through programmable-memory 
pointers holding the addresses of the 
true l/O routines; in this way, users 
can substitute their own l/O routines 
to be executed in place of those pro­
vided within the VIC. 

These design decisions (which will 
be documented to interested parties 
by Commodore) do two things. First, 
they encourage the potential software 
developer to write software for the 
VIC by eliminating the need to write 
custom l/O routines . Second, they 
help isolate the structure of VIC 
BASIC from some machine-language 
code that may need to be changed; in 
this way, Commodore can prevent 
having several versions of VIC 
BASIC at some time in the future (a 
problem that plagued the PET and 
CBM machines). 

Problems and Limitations 
The VIC 20 is a very good 

machine, but it is not without some 
problems; fortunately, none of them 
are major. 

The juxtaposition of several key 
pairs on the keyboard is unfortunate. 
First, the CLR/HOME key is next to 
the INST /DEL key; while inserting or 
deleting characters in a BASIC line, 
you may inadvertently clear the 
screen or return the cursor to the up­
per left corner of the screen. More an­
noying are the reversals of the colon 
and semicolon keys and the RETURN 
and RESTORE keys (see photo 1). 

Touch typists and keyboard users are 
used to finding these key pairs in dif­
ferent positions (eg: the RETURN key 
in the same row as the top row of let­
ters). Since the VIC keyboard does 
not have the layout of previous Com­
modore machines, it is unfortunate 
that the keyboard was not laid out in 
a slightly different way . 

Another problem has to do with 
the music voices. Once a music voice 
is turned on by the appropriate POKE 
statement, only poking that location 
to zero, turning off the sound on the 
television set, or turning off the com­
puter will shut off the sound. Neither 
stopping the program that turned on 
the sound nor typing the keyword 
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Apparat introduces twenty powerful and ec-onomical 
add-ons for your TRS-80 system. Hardware and 
Software to increase your capabilities: 

Software 
SMART TERMINAL 80-Converts the Model I or Ill 

to an intelligent terminal. 


NEWTRIEVE-Rapid search and retrieval of 

memory/disk for a character string of any length. 


fLt:XTEXT-Provides proportional spacing, 

compressed and extended characters. underlining 

and so on. Operates on the Centronics 737 printer 

in conjunction with SCRIPS IT for the Model I. 

fLEXTEXT II-Provides proportional spacing, 

rightjustification and so forth, on the NEC 

Spinwriter 5500 series printers printing in 

conjunction with SCRIPSIT II®. 

BIONIC BASIC-Add new functions to BASIC. 

Editing and array hand I ing functions available. 


POCKt:T 80 GAMES-For the Pocket Computer. 

C-WRITE-Comprehensive client write-up system 

for the professional accountant. 


NEWDOS/80-For the Model Ill-all the features 

available on the Model I plus double density. 


VOCAL SYNTHESIZER-Provides Morse, Spelled 

and Spoken output of data files through the 

TRS-80® Vocal Synthesizer. 


INTt:GRATt:D SALES AND INVENTORY SYSTEM 
-Provides inventory, sales and receivables 
for manufacturers. 

llardware 
CLOCK/ CALENDAR/ APPOINTMENT 
SCHEDULER- Time, date and up to 100 
time/date appointment interrupts. 
PROM BLASTER-Programs 25XX and 27XX 1 to 
41\ multi and single voltage PROM. 

MUIll-PROCESSOR t:XPERIMENTOR SYSTEM 
-Provides a COPS 402 processor with 1/0 
RAM. and a cross assembler for real time or 
process control requirements. 
ASAP (APPARAT SCIENTlflC ARITHMETIC 
PROCESSOR)-Fast processing of scientific 
functions. 
TRS-80® BUS EXTENDER-Allows up to six 
hardware products to be plugged into Models I or 
Ill bus. Has self-contained power supply. 

DISK SEPARATOR-Improves floppy disk 
performance required because of insufficient data 
separation on the Model I. 
SPEECH 1/0 MODULES-Voice and sound input 
and outputforthe Models I and Ill. 

APPARAT CONNECTION-Adds auto answer and 
auto dial modem capabilities toyourTRS-80® 

MODt:L Ill fLOPPY DISK SYSTEM-Add one to 
four drives plus controller to your Model Ill with up 
to 2.8 megabytes capacity under NEWDOS/80. 

WINCHESTER DISK SYSTEM-Five to forty megabyte 
storage with optional tape or floppy backup. 

If you're going to upgrade your system, call us 
about our twenty new TRS-80 Products, or our 
complete I ine of add-ons for the TRS-80. You'll find 
our products innovative and our prices hard to 
beat. Dealer inquiries welcome. For more 
information on Apparat's new products. send $1.00 
(refundable on your first order) for our 1981 
catalog, or call us at (303) 741 -1778. 

To order any product. call us toll-free (except 
Alaska. Colorado and Hawaii) at 

800-525-7674. 

lllElllal 

4401 So. Tamarac Parkway, Denver. CO 80237 (303) 741-1778 



END will stop it. (The Atari 400 has a 
similar problem, but typing END 
causes it to silence all sound 
generators.) 

Another problem is shielding 
against RFI (radio-frequency in­
terference). Although the Federal 
Communications Commission has 
passed a set of rules to eventually 
keep personal computers and similar 
devices from interfering with televi­
sion and radio reception, most 
manufacturers have received extra 
time to modify their products. In the 
case of Commodore, only units 
manufactured after March 1981 must 
meet the new requirements. I have 
been told by Commodore that un­
shielded units will be marked as such. 
If you live in close proximity to other 
people, I recommend that you wait 
for a shielded unit. If you use an un­
shielded VIC, people nearby may not 
be able to use radios and televisions 
while the computer is on. 

The most serious problem I found 
can be avoided with some fore­
thought. The VIC tape recorder, once 

SciTronics introd.uces ... 

REAL TIME CLOCKS 
with full Clock/Calendar Functions 

The Worry-free Clocks for People 
Who Don't Have Time to Worry!! 

What makes them worry-free? 

• Crystal controlled for high 
(.002070) accuracy 

• Lithium battery backup for contin­
uous clock operation ((i(XX) hrs!!!) 

• Complete software in BASIC­
including programs to Set and 
Read clock 

• Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 

Applications: 

• Logging Computer on time 

• Timing of events 

• Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap­
pliances 

put into play or record mode, can be 
started and stopped by the computer. 
A potential problem occurs when you 
have just done a LOAD and are about 
to do a SA VE (to save, for example, a 
revised version of the program just 
loaded). When you did the LOAD, 
the VIC instructed you to press the 
play button to begin the loading pro­
cess. When it finished loading the 

One of the most impor­
tant components of a 

consumer-oriented 
microcomputer is its 

documentation. 

program, it stopped the tape­
transport motor but left the play but­
ton depressed. If you then give the 
SAVE command, the VIC initiates the 
process, even though the record but­
ton has not been pressed. (If no 
recorder buttons are pressed when the 
SAVE command is given, the VIC in­
structs you to press both the play and 
record button, and the recording pro-

Versions available for: 
• S-100 bus computers RTC-100 $159 
• Apple II computer RTC-A $129 
• SciTronics RC-80 	 RC-BOCK $109 

owners 

Send SciTronics Inc. 
Check or 523 S. Clewell St., P.O. Box 5344 
money 

Bethlehem, PA 18015order to: 
(215) 868-7220 

Plerue list system with which you plan to use 
controller •Master Charge and V!S!l accepted. 
COD's accepted. PA residence add sales tax. 
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cess occurs without error.) The 
RUN/STOP key will not abort the 
loading process, although pressing 
the RUN /STOP and RESTORE keys 
will. Still, there are two chances to 
lose the program: one, not realizing 
that the program is not being record­
ed; two, realizing it but turning the 
VIC off from not knowing that the 
SAVE command can be aborted and 
restarted. 

Documentation 
One of the most important com­

ponents of a consumer-oriented 
microcomputer is its documentation. 
Microcomputer documentation was 
neglected in the past because it was 
seen as being too expensive and time­
consuming to justify the perceived 
benefits. Now, however, good 
documentation . can make the dif­
ference between the average con­
sumer using or ignoring the same 
machine. Microcomputer documen­
tation has a heavy burden to carry 
because of the multiple functions it 
needs to perform. First, it must tell 
the user how to unpack the computer, 
get it running, and use it with 
prepackaged software. Second, it 
must guide the user carefully through 
the first sessions with the computer 
(because many people still have some 
uneasiness or fear of computers). 
Third, it must educate the user about 
microcomputers in general so its 
potential for use can be seen. Fourth, 
it must document the features of the 
microcomputer in a way that is both 
complete and easy to understand. 

Commodore recognized the need 
for good documentation. Avalanche 
Inc (of Palo Alto, California) has 
been commissioned to produce 
several books about the VIC. The 
first, the VIC User's Manual, is sup­
plied with the VIC and is a good in­
troduction to the VIC and its 
features. Its style is informal, friend­
ly, and respectful of the reader's in­
telligence, but it assumes no previous 
knowledge of computers. There are 
illustrated chapters on setting the VIC 
up and on using its graphics, color, 
and music. Each feature of the VIC is 
illustrated with several short pro­
grams (5 to 25 lines each), making it 
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Apparat introduces eleven powerful and 
economical add-ons for your Apple system. 
Hardware and Software to increase your 
capabilities: 

rm:; f:XU:l'fDf:R-Extends Applesoft™ by 
adding these functions: 
• Print Using• Auto Line Numbering 
• Decimal/Hex Conversion• High Resolution 
Screen Color Indication• Single Color Screen 
Fill and much more ... 

HANDY DISK-Utility programs and device 
handlers for the APEX operating system-A 
powerful alternative to Apple DOS. 
XPLO-A Block Structured- Pascal type 
high level language operating under APEX­
Now with floating point arithmetic. 
ASAP-Apparat's Scientific Arithmetic 
Processor Board-Faster execution of 
scientific functions. 
CLOCK/CALf:NDAR/ APPOINTlllf:NT 
SCHf:DULf:R-Provides time and date which 
can be read by the Apple or automatically 
DMA'd to the video screen. Also maintains up 
to one hundred times and dates for use in 
maintaining an appointment calendar. 

PROlll 6LASU:R- Programs all 11\ to 
4K PROMS of 25XX of 27XX single or multi­
voltage types-With all personality modules 
and read/write software. 

APPLf: ADD-ON fLOPPY DISK DRIVf:S­
Using the highly reliable TANDON disk drives 
-Provides greater capacity in 40 and 80 
track single or dual sided versions. Includes 
software to integrate this greater capacity to 
the Apple DOS's. 
WINCHf:SUR MICRO DISK-5 to 10 
megabyte capacity optional tape backup. 
Software to integrate this greater capacity to 
the Apple DOS's. 
PASCAL Gf:Nf:RAL Lr:DGf:R-Menu driven 
general ledger program based on the Osborne 
System. Customized utility for a true turn-key 
general ledger system. (This is the system 
we use!) 

SALf:S AND INVf:NTORY SYSUlll­
lnventory, sales and invoicing package. 
Particularly advantageous in a manufactur­
ing environment. 
APf:X-The operating system for the Apple II 
-Total control ofyour Apple-fast program 
loading and execution-Flexibility­
Efficiency. Once you've tried APEX you can 
never go back to any other Apple DOS. 

If you're going to upgrade your system, call 
us about our eleven new Apple Products, or 
our complete line of add-ons for the Apple. 
You'll find our products innovative and our 
prices hard to beat. Dealer inquiries 
welcome. for more information on Apparat's 
new products, send $1.00 (refundable on your 
first order) for our 1981 catalog, or call us at 
(303) 741-1778. 

To order any product, call us toll-free 
(except Alaska, Colorado and Hawaii) at 

800-525-7674. 

imala l 

4401 So. Tumarac Parkway, Denver, CO 80237 (303) 741-1778 



easy to begin learning about the com­
puter. Most of the chapters do not re­
ly on material from previous 
chapters, meaning that the reader can 
learn about the features in any order. 

Avalanche has produced two more 
books, Introduction to Computing 
. .. On the VIC and Introduction to 
BASIC Programming... On the VIC. 
Both books, part of the Commodore 
Learning Series, are available at extra 
cost. They are written in the same 
friendly style and cover the use of the 
VIC in greater depth. What makes 
these books so innovative is that each 
book is sold with a program cartridge 
containing longer example programs 
that are used in the book. This allows 
the reader to learn from longer pro­
grams without the drudgery of hav­
ing to type them in. 

Comparison to Other Computers 
Table 5 gives a comparison of five 

low-cost, consumer-oriented micro­
computers: the Atari 400, the Com­
modore VIC 20, the Ohio Scientific 
Challenger lP, the Radio Shack 

TRS-80 Color, and the Sinclair ZX80. 
Although the VIC is a very good 
machine, some of the others have 
features that may make them the best 
choice for you. The Atari 400 has the 
most sophisticated design; it allows 
detailed video graphics (although 
they are more difficult to program) 
and is the logical choice of anyone 
wanting access to sophisticated 
arcade-like games. The TRS-80 Color 
Computer might be the best choice if 
you want the convenience of getting 

service and repairs from a Radio 
Shack store. In any case, the best 
computer for you depends on your 
needs and your budget. 

Conclusions 
•The final verdict on the Com­
modore VIC 20 is not in yet because 
of the large amount of hardware and 
software not yet commercially re­
leased. But if the rest of the product 
line is as good as the VIC 20 
microcomputer is, the VIC computer 
system will be one of the strongest on 
the market. 

•The VIC 20 computer unit is unex­
celled as a low-cost, consumer­
oriented computer. Even with some 
of its limitations (eg : screen size of 23 
rows by 22 columns, maximum pro­
grammable memory of 32 K bytes), it 
makes an impressive showing against 
more expensive microcomputers like 
the Apple II, the Radio Shack 
TRS-80, and the Atari 800. 

•The low cost of the VIC ($299.95) is 
made possible by a custom computer­
to-video interface circuit that replaces 
several other integrated circuits and 
by Commodore's manufacturing 
most of the VIC at in-house factories 
in Japan. 

•The VIC is well designed and easy 
for the novice to use. A large part of 
its suitability for first-time users is 
due to its excellent documentation 
and attention to human-engineering 
factors. The unit has some small 
design flaws, but they are minor.• 

Why Do Professionals Prefer 

BECAUSE 
• Unique software • Technical support • Ou1ck 
delivery • Established company • Release 2 

CP/ M ' (some packages under UNIX~ and TRS085' ) 
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Business 

Medical 

Real Estate 

Computer Systems 
 Software from 

BECAUSE 

Unique swift routing cybernetics response system 
gives you no-nonsense technical answers that save 
you time. Call : (714) 848-1922. 

• NEW RM/COBOL' appllcallons: 
• Order Entry/Inventory • Recelvablea • Payable• • 
General Ledger • Financial Modeling • Cllent Account­
ing-and more on the way! 

• NEW CBASIC2' applications: 
• REAP (Real Estate Acquisition Package). 

Cybernetics? 

RM/COBOL-The new standard for microcomputer COBOL!! The only COBOL TRS-80'. Model II CP/M-The fa1tesl Mod II CP/M with the most features. Out­
for CP/M (also on TRSDOS & UNIX) with alternate keys (mulll·key ISAM), CRT standing teaching documentation for newcomers to CP/M, multiple CRT emula­
screen handling, Interactive debug, and the moat useful Level 2 features. Compat­ tion, down loading package. support for CORVUS 10 Mb hard disk. Ma'}Y addl­
ible with RSCOBOL'-bul runs !Hier. llonal user-oriented features. 

Plus existing CBASIC2 packages: And system soflware packages: 
APH (Automated Palienl H1s1ory) MAGIC WAND' EdrlingtWord Processing 
Osborne & Assoc.-Payroll • Payables/Receivables • General Ledger CBASIC2 Compiler BASIC 
NA08 (Name and Address) OSORT• Soft Merge Package 
PMS (Property Managemel'll System) 

Distributed in U.K. b y: 

Microcomputer Apphca11ons Ltd. 


11, A1ve1s1de Court. Caversham. Readlng . England
~ TEL 107341 470425 


Inquire for details 
Trademarks of: 'Ryan-McFarland Corp . ·Compiler Systems. Inc .. ·Q1911a1 Research . 'Bell 8041 Newman Ave.. Suite 208 
Telephone Laboratories. Inc.. ~randy Corp.. ~verbaltm . Inc. Cybernetics. Inc . ~s1ruc· Huntington Beach. CA 92647 
lured Systems Group. Inc .. 9 Small Business Appltcateons. Inc (714) 848-1922 
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"My computer helped me write 

The Final Encyclogedia. Iwouldn't trust 


anything less than Scotch®Brand Diskettes 

to make a long story short:' 


Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 

Gordon Dickson: a small business­
man whose product is his own 
imagination. He's written more than 
40 novels and 150 short stories; 
his newest work is The Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words-his product-
are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
production time. 
Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before it 
leaves our factory, and certified 
error-free. So you can expect it to 
perform exactly right. 
Scotch 8" and 5 %'' diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask for the 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3IVI 




Ciarcia's Circuit Cellar 


DC Motor Controls 

Build a Motorized Platform 

Steve Ciarcia 

POB 582 


Glastonbury CT 06033 


Many of you grew up as I did, tak­ such sophisticated control could be 
ing all your toys apart. In most cases, provided with inexpensive motors. 
the wrapping was scarcely off a gift My previous experience led me to 
before a screwdriver was skillfully believe that only industrial-quality 
applied to pry it apart. DC (direct-current) motors could be 

I haven't changed much over the controlled so well. It seems that many 
years. I still take most of 
my gadgets apart. Five 
months ago, I bought the 
Milton-Bradley Big Trak 
toy tank for use in a pro­
ject. Instantly, I had the 
screwdriver and pliers 
ready to do their job. I un­
packed the Big Trak, in­
stalled the batteries, 
placed it on the floor, and 
pressed the Test button. 
The tank beeped a few 
times and executed a pre­
p r o grammed test se­
quence. Everything 
worked, so I began to dis­
assemble it. The time from 
my unpacking the box to 
unscrewing the case 
wasn't more than a minute 
and a half. 

I took Big Trak apart 
because I was interested in 
the motorized mechanism 
inside the vehicle. I found 
it an impressive engineer­
ing accomplishment that 

66 May 1981 © BYTE Publications Inc 

Photo 1: A PM (permanent-magnet) DC motor can also be used 
as a generator-type tachometer, or tachometer-generator. When 
the shaft is turned, a DC current proportional to the speed is 
produced. In the case shown, a small PM DC motor is secured in 
a vise, and the shaft is slowly turned (by the belt attached to the 
shaft and extending to the lower right). The digital voltmeter 
above the motor indicates the actual generator output voltage. 
In this case, the shaft is turning at about 150 rpm . 

things have changed since I was a kid: 
permanent-magnet DC motors aren't 
what they used to be. 

DC motor controls are not the 
same, either. They are simpler, more 
accurate, and cheaper. Using DC mo­

tors has become relatively 
easy. It's no longer a black 
art. 

I hope this article 
discussing the principles of 
DC motors will dispel 
your reluctance to experi­
ment with them. First the 
basics, then some ex­
amples of motor use. 

What Is a DC Motor? 
The DC motor was in­

vented by Michael Fara­
day early in the nineteenth 
century. He determined 
that when a current­
carrying conductor is 
placed in a magnetic field, 
a force is applied to the 
conductor, causing it to 
move. Shown graphically 
in figure 1, the direction 
and magnitude of this 
force are functions of the 
conductor current and the 
direction of the magnetic 
field. Conversely, moving 



The best newssince CP M ... 

customizable full screen editing 


As a serious computer user you spend much of your 
time editing, whether it be for program development or word 
processing. Make the best use of your time with the help of 
VEDIT, an exceptionally fast and easy to use full screen editor. 
VEDIT is a highly refined and proven editor which is easy 
enough for novices to learn and use. Yet its unequalled set of 
features also makes it the choice of computer professionals. 
And because VEDIT is user customizable, it adapts to your 
keyboard, hardware, applications and preferences. 

In VEDIT, the screen continuously displays the region of 
the file being edited, a status line and cursor. Changes are made 
by first moving the cursor to the text you wish to change. You 
can then overtype, insert any amount of new text or hit a function 
key. These changes are immediately reflected on the screen 
and become the changes to the file. 

VEDIT has the features you need, including searching, 
file handling, text move and macros, plus it has many special 
features. Like an 'UNDO' key which undoes the changes you 
mistakenly made to a screen line. The Indent and Undent Keys 
allow automatic indenting for use with structured programming 
languages such as Pascal and PL/I. The disk write error 
recovery lets you delete files or even insert another disk should 
you run out of disk space during an edit session. And you have 
the ability to insert a specified line range of another file anywhere 
in the text Disk access is very fast and VEDIT uses less than 12K 
of memory. The extensive 70 page, clearly written manual has 
sections for both the beginning and experienced user. 

Totally User Customizable 
Included is a setup program which allows you to easily 

customize many parameters in VEDIT, including the keyboard 

layout for all cursor and function keys, screen size, default tab 
positions, scrolling methods and much more. This setup 
program requires no programming knowledge or 'patches·, but 
simply prompts you to press a key or enter a parameter. 

The CRT version supports all terminals by allowing you 
to select during setup which terminal VEDIT will run on. 
Features such as line insert and delete, reverse scroll, status line 
and reverse video are used on 'smart' terminals. The memory 
mapped version supports bank select and a hardware cursor 
such as on the SSM VB3. Special function keys on terminals 
such as the H19, Televideo 920C and IBM 3101 , and keyboards 
producing 8 bit codes or escape sequences are also supported. 

Ordering 
Specify the CRT version, your video board or 

microcomputer, the 8080/Z80 or Z80 code version, and disk 
format required. (Call for pricing and delivery on the CP/M-86 
version) 

Standard Package: Disk and manual ................................. $130 

Manual: Price refunded with software purchase ............. $15 


VISA and MASTER CARD Welcomed. 

Attractive Dealer Terms. 


New CRT Emulation Package 
Get the details on our CRT emulation package for S-1 00 
computers, which features the PllCEON V-100, 24x80 video 
board and our software to give you an exceptionally compatible 
and high speed alternative to a CRT terminal. 

CP/Mand MP / Mare registered trademarks of Digital Research, 
Inc. Apple II is a registered trademark of Apple Computer. Inc. 
SoftCard is a trademark of Microsoft. TRS·BO is a trademark of 
Tandy Corp.· 

North Star • Cromemco • Heath H8/H89 • SuperBrain • Apple II Softcard • Sorcerer • TRS-80 Model II & Model I 

Most other CP/M Systems with CRT or Memory Mapped Displays• MP/M • CP/M-86 


CompuView Products Inc. 

618 Louise, Ann Arbor, Michigan 48103 • Telephone (313) 996-1299 
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a conductor through a magnetic field 
was found to induce a current in the 
conductor proportional both to the 
intensity of the field and the velocity 
of the conductor as it passes through 
the field. 

Faraday found the best way to ob­
tain useful work from this magnetic 
force. He assembled a rotating disk­
shaped conductor within the 
magnetic field. The resultant force 
vectors caused the disk to spin. To at­
tach current-carrying leads to the 
spinning conductor, he used sliding 
contacts. 

These two discoveries became the 
basis of the DC motor and the DC 
generator. Eventually, the disk was 
replaced with many turns of wire 
placed in deep slots of a laminated 
iron rotor. This part is the armature. 
The externally applied magnetic field, 
the stator field, was produced by an 
electromagnet (or a permanent 
magnet) and the sliding contacts 

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

became carbon brushes and com­
mutators. 

The optimum DC-motor con­
figuration has the most conducto·rs in 
the magnetic field. Maximum force is 
developed at a right angle to the 
stator field. Between these positions, 
the resultant force is a function of the 
sine of the angles between the two 
fields. As the rotor turns, the 
magnetic field rotates with it unless 
some provision has been made to 
switch the direction of current flow in 
individual armature conductors so 
they maintain the maximum force 
vector. 

This switching is done with a com­
mutator, as shown in figure 2 on page 
70. Current flows in through brush A 
and out through brush B. During 
clockwise rotation, the current in 
coils 3 and 6 will have reversed after 
one sixth of a revolution past the 
position shown. In fact, after every 
one sixth of a revolution, the current 
in two opposite armature conductors 
changes directions. As a result, the 
current-flow and field vectors in the 

Can yourALPHA MICRO'Mundentand: 
,, I wanl to see every ' ' Please rank all med1calions except amp1c1 llin lor me. 
contributor whose donation was The diagnosis must nol include fracture and the date of 
more than $1.000 and whose zip visit should be past 1 5 80 but prior lo 14 February 1980. 
code 1s between 06500 and 06575. The hme ol v1s11must be later than noon bul before 
The slalus cannot be defaulled but 4:30 PM I also want lhe pal1enrs age 10 be greater than 

musI be pledged or given. ' ' 2 years B months yel younger than 10 yrs . ' ' 

~ 'ISH'"2.0 UNIVERSAL DATABASE CAN•DER... V MANAGEMENT SYSTEM • 
O powerful, very sophisticated English language inquiry processor 
0 up to 80 fields 
0 up to 70 characters per field; more than 5500 characters per record 
0 multiple databases of hundreds of thousands of dynamically allocated. tightly packed records possible 
O ultra-fast ISAM retrieval of any (or all) selected text fields 
0 user-controlled database design-all files (even ISAM!) created automatically 
O nine self-formatting field types including cash, age (interval). and phone 
O data entry and update facilitated by formatted screens and error checking 
0 optional user-designed entry screens 
O individualized form letters, directories, and documents 
Olabels 
0 user-designed reports with column, row, and grand totals 
0 automatic transfer of data to and from user application programs 
O automatic transfer of records to create subset or superset databases 
O global field and subfield search-and-replace 
O data encryption and decryption 
0 comprehensive documentation-written in Engli sh! ®
0 suitable for business. professional, or scholarly applications 
O no programming or operating skills needed;youngestknown user is 12 years old! 

g~~t?~~~t~ms, clinical Oflal• rt-ics inc. 
DERVISH'"trademark ~..... 1 
ofCllnlcal Anatytlcs. lnc., 77 Everit St. New Haven CT 06511 (203) 787-3952 
NewHaven. CT ' ' 
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armature occupy a fixed position in 
space independent of rotation of the 
coils. This provides steady, unidirec­
tional torque. 

Motor Classification 
DC motors are often classified by 

the type of stator field used. 
Fractional-horsepower DC motors 
using electromagnets to generate the 
stator field are called "wound-field 
motors." There are three basic types: 
series field, shunt field, and com­
pound field. A graphic comparison of 
speed, torque, and current of these 
three motors is given in figure 3 on 
page 72. 

Series-field motors. provide the 
greatest torque at start-up because the 
high initial armature current flows 
through the stator field as well. As 
the speed increases, the current 
decreases. This further increases the 
speed. If not for internal friction and 
coil-winding energy losses, this type 
of motor could theoretically run 
away under no-load conditions. This 
type of motor is best used where large 
starting torques are required, such as 
automotive propulsion. A schematic 
representation and speed/ torque 
graph are shown in figure 3a. 
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Figure 1: Simplified diagram of the basic 
electromagnetic principles behind the DC 
motor. When a current-carrying conduc­
tor is placed in a magnetic field, the con­
ductor feels a mechanical force, F, in the 
indicated direction, perpendicular to the 
current and the magnetic field. The force 
is greatest when the current is flowing 
perpendicular to the lines of flux (0 = 90°), 
as shown here. The force is zero if current 
flows parallel to the lines of flux (0=0°). 
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Figure 2: Internal structure of a typical 
PM (permanent-magnet) DC motor. 
Brushes transfer current to the armature 
coils. As the armature rotates, the brushes 
contact the assembly at different points, 
reversing the direction of current flow in 
the appropriate coils to maintain the elec­
tromagnetic force and provide continuing 
torque. 

Shunt-field motors, shown in 
figure 3b, have the armature and field 
coils connected in parallel. The 
lower-current field winding, used on­
!y for creating a magnetic field and 
not required to carry the heavy ar­
mature current, makes this motor 
popular for fixed-speed applications. 
Except at start-up, the shunt-field 
motor has greater torque than the 
series-field motor for a given speed. 

Compound-field motors have both 
series- and shunt (parallel)- field 
windings. These motors exhibit high 
starting torque and relatively flat 
function curves for speed/torque 
characteristics. While useful in pro­
viding rotation in one direction, this 
motor is difficult to reverse since con­
nections to both windings must be 
reversed in polarity. Complex switch­
ing circuits are required for reversal 
control. 

Permanent-Magnet Motors 
In a PM (permanent-magnet) 

motor, the stator field is produced by 
a permanent magnet, not an elec­
tromagnet. The PM motor has a 
speed/torque curve that is linear over 
an extended range, as shown in figure 
3d. 

The obvious advantage of using a 
permanent magnet is that it requires 
no electrical power to generate the 
stator field. Because the actual 
electrical-to-mechanical energy con­
version takes place in the armature, 
the major part of the power supplied 
to the electromagnetic field coil in a 
wound-field motor is lost as heat. The 
PM motor requires less power and 
less cooling. 

The PM motor is not new. It has 
been around for many years and was 
used in your childhood toys . 
However, high-power PM motors 
were very expensive and rarely found 
in the home. Only recently has the in­
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Get your PC masters 
. in as little as 2 weeks 

At Echo Design your circuit drawings can be con­
verted into finished artwork masters in only 2 to 6 
weeks, depending on complexity. 

We do board layouts for many of the biggest names 
in the business. 

And we have broad capability. Such as computer 
boards having 450 ICs. 

Choose any or all these services: 
• 	 Layout (to digitizing • Assembly drawing 

standards if desired) • Schematic drawing 
• Tape-up (artwork) • Bill of material 
• Fab drawing • Printed board 

Place a call now to John Offenbacker or Al Chew 
and get your new board moving . at competitive prices. 

I r Basic 
Guidelines 

for 
FREE 

Ask for Printed 
a copy Circuit 

Partitioning 

ROTOR 
AND 
ARMATURE 

~9.~P 

DEVELOPMENT 

CORPORATION 


1605 REMUDA LANE SAN JOSE, CA 95112 

408-292-0918 

We also provide contract technical personnel world wide 
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Unretouched CAT-400 display. 242x256x 16 bits per pixel. 128K byte image buffer Partial picture shown here to highlight deta1t quality. Image processing courtesy of Earth Resources Data 
Analysis Systems. Inc .. 999 McMlftan St. . N.W .. Atlanta. Ga . 

And You Thought You Couldn't 

Afford Color Like This? 


Check our pricing. A system price for every­
one 's budget. We manufacture a ful l line of 
color graphic imaging systems, subsystems , 
and boards to fit your needs. Our CAT-100 
FAMILY including the new CBX Series boasts 
high performance at reasonable costs. 

Features available: Real time video frame 
grabber input in monochrome or color, Reso­
lutions to 640 pixels per line, 65,536 Simu lta­
neous colors out of a palette of 16 million 
colors , Standard RS-170 NTSC and RGB 

video output , and Image memory from 32K to 
256K bytes. In addition we carry accessories 
and a steadily growing line of software sup­
port packages. 

For more information call or write DIGITAL 
GRAPHIC SYSTEMS, INC , 407 Cal iforn ia Av­
enue. Palo Alto, Calif . 94306. Te lephone 415/ 
32 1-887 1. 

I DICilTAL 
§§CiRAPHIC

SYSTEMS.INC. 
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Tomorrow's 
Software ... 

TodayI 

UCSD* 

P-SYSTEM 


PORTABLE 
POWERFUL 
PROFESSIONAL 

FOR PROGRAMMERS 
•Operating system with interpreter, 

screen and character editors, filer, 
assemblers, utilities and compilers. 

•PFASITMl-Keyed - ISAM in 6K user 
memory 

FOR ENGINEERS, CONTRACTORS 
• MilestonelTMl- Organic Software's 
answer to PERT. Critical path 
modeling. 

•FORTRAN - ANSI '77 Subset 

FOR DOCTORS, CLINICS 
•MEDOFFICEITM) _The complete 
officesystem for the professional. 

•DATE BOOKITMl -Appointment 
scheduling for your micro. 

FOR SMALL BUSINESS 
•GL, AR, AP, Payroll Packages 
•Word Processing 

FOR EDUCATORS, RESEARCHERS 
•INTELLECT-ULl™l-A full range 

LISP interpreter for A. I. applications 
•mlNDEXITMl - Text database system 
for bibliographies, contracts, 
abstracts, etc. 

And Much More ­
READY TO RUN ON 


DEC LSl-11 t 
TRS-80 Model II§ 

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

iTM DIQltal Equipment 
§TM OfTandvcorp. 
*TM u. of California 
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corporation of new ceramic magnet 
materials made the PM motor prac­
tical for low-cost/high-power ap­
plications. Previously, most PM 
motors used alnico-alloy magnets, 
which are susceptible to demagnetiza­
tion. 

The magnet material in all PM 
motors is magnetized during manu­
facture by placing it into a strong 
electromagnetic field. If, later on, the 
motor is not carefully regulated while 

SERIES-FIELD MOTOR 

SERIES 
STATOR-FIELD 
WINDING 

SHUNT-FIELD MOTOR 

SHUNT 
STATOR-FIELD 
WINDING 

COMPOUND-FIELD MOTOR 

SERIES 
STATOR·FIELD 
WINDING 

SHUNT 
STATOR· FIELD 
WINDING 

( 3b) 

( 3d) 

PERMANENT-MAGNET MOTOR 

in use, high armature currents can 
produce fields exceeding the original 
magnetization flux. Consequently, 
this can demagnetize the stator 
magnet. 

The current at which this 
phenomenon occurs is approximately 
seven or eight times the stated normal 
operating current of the motor. A PM 
motor with a 3 A current rating 
would have problems at currents ex­
ceeding 24 A While such values seem 
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Figure 3: Different types of DC motors are distinguished by the type of stator field. 
Three types use an electromagnet to produce the stator field; the fourth uses a perma­
nent magnet. Different methods of connecting windings in the stator electromagnet pro­
duce different speed/ torque and current/torque function cw1Jes. 
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New Hard Disk Control 

At Your Fingertips. 


Introducing THE DAVID™ 
a giant step forward. 

Konan, known for its innovative, versatile 
selection of high performance controllers, 
now offers THE DAVID. 

THE DAVID is a series of intelligent HARD 
DISK CONTROLLERS for the Apple, S-100, 
Radio Shack, IEEE 488 and others. 

Here are all the mighty things THE 
DAVID does: 
• Error correction. 32 bit poly, ll bit correct. 
• Flaw mapping done by controller. 
• Single high-speed bidirectional port. 
• Fully buffered 256 and 512 byte sectors. 
• 	Write pre-comp/data separation if 

required. 
• Format command. Full or partial disk. 
• Read next command. 
• Power on diagnostics. 
• 	Single/double density 5 1/4" and 8" 

floppy available in 8" hard disk 
products. 

Hard disks currently supported include 
most 5 114's and CDC Finch. To come are 
all 8" hard disks with the SAlOOO interface 
(7-81), and SMD drives (9-81). Other drive im· 
plementations available soon 

These very low cost controllers are all 
host software and hardware compatible. 
That means total flexibility to change 
drive types or manufacturers, without 
rewriting software or designing new hard· 
ware. 

In other words, THE DAVID is a giant in its 
own right.and every bit IN CONTROL. Put 
this powerful equipment to work for you. 
Give us a call on Konan's toll-free order 
line, 

800-528-4563 
Or write to, Konan Corporation 


1448 N. 27th Avenue, Phoenix, Af. 85009 

TWX/TELEX 91095ll552 


Konan offers a selection of other fine tape 
and disk controller products and is active­
ly pursuing license agreements. 

IN CONTROL and TilE DAVID are registered trademarks of Kenan Corporation 



unlikely in normal use, very high cur­
rents are often incurred in low-speed, 
high-torque, pulsed operation. The 
greatest risk occurs during a high­
torque, high-speed, rapid-reverse 
situation. The sum of the applied 
voltage and counter EMF (elec­
tromotive force) of the motor at the 
instant of reversal can create ex­
cessive current due to relatively low 
armature resistances. This article 
primarily covers low-speed PM­
motor applications, so this shouldn't 
be a problem. 

Speed Control in PM Motors 
Controlling the speed of a PM 

motor is much easier than controlling 
a wound-field motor because the 
speed/ torque characteristics are 
linear. If you apply a fixed voltage to 
a PM motor, it rotates at a fixed 
speed. Double the voltage or reduce 
the torque (load) requirement by half, 
and the speed increases by a linearly 
proportional amount. 

Therefore, the least complicated 
speed control is one which adjusts the 
voltage applied to the armature. This 

+12V 

j 
47!2 
2W 

lK 
2W 

Figure 4: A simple open-loop linear 
motor-speed control. Operating the con­
trolling transistor in the linear region of its 
characteristic curve leads to loss of energy 
as heat. 

can be physically accomplished using 
a rheostat, an autotransformer and 
rectifier, or a linear transistor­
amplifier circuit (such as the one 
shown in figure 4). The objective is to 
apply a relatively constant current to 
the armature. 

In the case of the linear amplifier, 
however, considerable power is 
wasted as heat loss when the control 
component (here, a transistor) is not 
fully turned on (saturated). The worst 
case occurs when high torque is re­
quired at low speed. This condition 
can be overcome by pulsing the 
power to the armature through an 
on/ off switch or a switching 
amplifier. The resulting average cur­
rent creates the same effect as the 
linear amplifier without the power­
dissipation problems. 

There are three basic types of 
switching amplifiers used in PM­
motor controls: PWM (pulse-width 
modulation), PFM (pulse-frequency 
modulation), and SCR (silicon­
controlled-rectifier) pulse-width 
modulation. Essential characteristics 
of these three forms are shown in 
figure S on page 76. 

The pulse-width-modulated con­
troller works by switching the full 
voltage of the DC power supply to 
the motor on and off at a fixed fre­
quency with a varying duty cycle. At 
low speeds, the duty cycle is short, 



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 public files • And all of this with full CP/M* and S -100 compatibility. 

Multiprocessing Software 

Our Distributed Processing Oper­
ating System, dpc/ o s@, 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 
protecti[lg your software investment 

Multiprocessing Hardware 

The ACE 64 K Distributed Process­
ing Single Board Computer, the 
dpo-180'" gives the DISCOVERY 
MULTIPROCESSOR its own unique 
architecture. One DPC is dedicated 
to each user providing 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 DPC's , 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! 


The ACE DISCOVERY MULTIPROCESSOR dedi­
cates a complete 64K 2-80 Distributed Processing single 
board Computer. the dpc-180'" to each user. An ex­
panded DPC coordinates all of the system activities. 

Multiuser mainframes with l 92K ram start at 
under $6000. The 64K dpo-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. Visit our Booth at the NCC 
The Multiprocessing Company 

55 West Del Mar Boulevard, Pasadena. California 91105 USA • Cable ACEPAS Pasadena • (213) 793-2440 
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MICROSETTE 

·CASSETTES 
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C-10 C-20 


COMPUTER CASSETIES 


C-90-- e ~~ 
0 0.. ..------- . .. ....______,__;___. 

C-60 C-90 

AUDIO CASSETIES 


Microsette, the undisputed industry 
leader in short cassettes for micro­
computer applications also offers 
equally high grade audio cassettes 
at budget prices. Credit card buyers 
may phone (415) 968-1604. 

LOOK AT OUR PRICES 

Length 10 Pack 50 Pack 

C-10 $ 7.50 $32.50 

C-20 $ 9.00 $39.00 

C-60 $13.50 $57.50 

C-90 $17.50 $77.50 

UPS shipment in Cont. USA incl. 
We can not ship to P.O. Boxes 

Length Qty. Price 

SUBTOTAL 

Calif. Cust. add Sales Tax 

rroTAL 

Total 

Check or money order enclosed D 
Charge to: Visa D Master Card D 
Account No. 

Expiration Date 

. .. _B:_j 

MICROSETIE CO. 

4 7 5 Ellis Street 


Mt. View, CA 94043 
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MODULATION 

SCR PULSE-WIDTH 
MODULATION 

ov-~--

1-a.33 ms-+I 

Figure 5: Comparison of three basic switching-amplifier control-circuit output 
waveforms. The controlling semiconductors are saturated; the average amount of elec­
trical current transferred to the motor is limited by rapidly cutting the current off and 
on. 

and the average voltage applied to the 
armature is low. At high speeds, the 
duty cycle is much longer, and the 
average voltage is increased. 

The pulse-frequency-modulated 
controller, on the other hand, 
switches the DC supply on for a fixed 
period of time at a varying repetition 
rate. At slow speeds, the switching 
frequency is low, and the resulting 
average applied voltage is low. At 
higher speeds, the pulse width of the 
applied power is the same, but the 
switching frequency is increased to 
raise the average voltage level. 

Figures 6 and 7 on page 78 illustrate 
simple circuits allowing you to ex­
periment with PWM and PFM speed 
controls. The components and fre­
quencies in the schematics are 
selected for high-current DC motors 
such as those found in electric drills. 
(For use on high-speed/low-torque 
hobby motors, the frequencies and 
pulse widths may require adjust­
ment.) In figure 6, 10 to 100% PWM 
speed control is accomplished by ad­
justing the duty cycle of a one-shot 
(monostable multivibrator) triggered 
from a fixed 100 Hz frequency 
source. In figure 7, PFM speed con­
trol is obtained by varying the fre­
quency of 1 ms pulses applied to the 
motor. 

The third method, using an SCR as 
the switching element, is a variation 
on PWM. SCR speed control is nearly 

always used at the power-line fre­
quency (SO or 60 Hz). It functions by 
changing the firing angle (ie: the point 
in the waveform where conduction is 
triggered) between 0 and 180 degrees 
and applying a specific fraction of 
each voltage waveform to the motor. 
At low speeds, the firing time is short, 
resulting in a low average voltage ap­
plied to the motor. At high speeds, 
the firing time becomes longer, 
resulting in a higher average voltage. 

The SCR controller does not have 
the precise control resolution of the 
linear amplifier, but its major advan­
tages are high power-conversion effi­
ciency in the switching mode and low 
forward-voltage drop. The predomi­
nant use of SCRs in fractional­
horsepower DC-motor controls is 
primarily due to the simplicity of the 
circuitry. A typical wide-range SCR 
speed-control circuit is shown in 
schematic form in figure 8 on page 80. 
Figure 9 illustrates a speed-control 
circuit which maintains constant 
speed under varying load conditions. 

Closed-Loop Speed Control 
The speed-control designs present­

ed so far have been open-loop con­
trollers. They are adequate for setting 
speeds where torque requirements are 
constant. For applications where 
there is a variation in load demand or 
where constant velocity is required, a 
closed-loop control system must be 
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NEW!!! THE * 
ELECTRIC MOUTH 


for SllKJ, Elf II, Apple, TRS·BO Level II* 

From S99.95 kit 
Now- teach your computer to 
talk, dramatically increasing 
the interaction between you 
and your machine. 

That's right: the ELECTRIC MOl.ITH actually lets 

your computer talk! Installed and on-line in just 

minutes, it's ready for spoken-language use in office. 

business, industrial and commercial applications, 

in games. special projects, R&D, education, secu­

rity devices - there 's no end to the ELECTRIC 

MOLITH's usefulness. Look at these features: 


• 	 Supplied with 143 words/telle rs/ ph onem es/ 
numbers. capable of producing hundreds of words 
and phrases. 

• 	 Expandable on-board up lo thousands of words 
and phrases (just add additional speech ROMs as 
they become available). 

• 	 Four models. which plug direclly into S100. Apple. 
Elf II and TRS-80 Level II computers. 

• 	 Gel ii lo talk by using either Basic or machine 
language (very easy lo use. complete instructions 
with examples included). 

* Uses National Semiconductor's "Digilalker" 
system.

* Includes on-board audio amplifier and speaker. 
with provisions for external spea kers and 
amplifier.

* Adds a new dimension and excitement to pro­
gramming; lets you modify existing programs and 
games lo add spoken announcements of resulls. 
warnings. etc. 

* Installs in just minutes. 
Principle of Operation: The ELECTRIC MOUTH 
stores words in their digital equivalents in ROMs. 
When words, phrases, and phonemes are desired, 
they are simply called for by your program and then 
synthesized into speech. The ELECTRIC MOl.ITH 
system requires none of your valuable memory 
space except for a few addresses if used in memory 
mapped mode. In most cases, outpul ports (user 
seleclable) are used. 
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""Elf II" and 'The Electric Mouth" ore reg. trademarks of 

Netronics R&D Ud. " Apple" is a reg. lrodemork of Apple 

Computer Inc. " 'J'RS.BO Level 11" is a reg. trademark of Tandy 

Corp. 


Conllnental U.S.A. Credll Card Buyers Outside Connecllcut 

• CALL TOLL FREE 800-243-7428 
: To Order From Connecllcut Or ForTechnical Assistance, Etc., 

: Call (203, 354-9375 
:NETRONJCS R&O LTD.Dept BS 
: 333 Litchfield Road, New Milford, CT 116776 
: Please send the items checked below: 
: D SI 00 "Electric Mouth" kll .....•...•.... S99.95 • 
• D Elf 11 "Electrlc Mouth" kll .............. S99.95: 
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Figure 6: A simple PWM (pulse-width-modulated) motor-speed control. The duty cycle 
.	of the monostable multivibrator (74121) is adjusted by the variable resistor to change 
the average integrated (in the mathematical sense) electrical current supplied to the 
motor through the driving transistors. Pin 14 of the 74121 should be connected to 
+S V, while pin 7 should be connected to ground. The 2N3055 transistor must be 
mounted on a heat sink. 

+5V 

22K 

+6V 

21112222 

INPUT FREQUENCY 

f 0 =10Hz-lkHz 


6 
1N4002 

Figure 7: A simple PFM (pulse-frequency-modulated) motor-speed control. The 
number of constant-duration pulses supplied to the driving transistors over a given in­
terval controls the speed. 

employed. 	 The basic difference between the 
Figure lOa on page 84 shows an open- and closed-loop control 

open-loop controller; figure lOb methods is that the latter uses a sen­
shows a closed-loop system. Both sor attached to the motor shaft to 
controllers use an amplification monitor the actual motor speed. The 
device to drive the motor. The sensor provides a feedback signal 
amplifier block can be broadly inter­ proportional to the shaft's speed. This 
preted to represent any of the driving can be compared with the desired 
methods discussed (PWM, linear value of the signal (the set point) to 
amplifier, etc). In the open-loop con­ find out if the motor is running fast or 
troller, any variation in load demand slow. If the speed is too low, the com­
causes the motor to speed up or slow parator applies more voltage to the 
down. amplifier to bring the speed up. When 
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Figure 8: An SCR- (silicon-controlled rectifier) controlled motor-speed circuit. This 
method, a variation of PWM (pulse-width modulation), has a wide speed range, high 
power-conversion efficiency, and low forward-voltage drop across the controlling 
semiconductor, but not the precise control resolution of a linear-amplifier circuit. 
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Figure 9: A second type of SCR-controlled motor-speed control. This design has a 
limited speed range but maintains constant speed under varying load conditions. 

the speed sensor indicates the speed is 
too high, the comparator reduces the 
current to the motor, and the speed 
drops. 

The speed sensor is generally a DC 
generator. This is nothing more than 
another PM motor operated in 
reverse. When the armature is turned, 
its coils cut through the PM stator­
field lines, inducing a current in the 
armature windings. A motor with a 
rating of 500 rpm per volt, when used 
as a generator, produces an output of 
approximately 4 V if the armature is 
rotated at 2000 rpm. Such generator­
type tachometers (or tachometer­
generators) are useful for medium­
and high-speed applications when 
they have a reasonably detectable 
and steady output. Photo 1 shows a 

· PM motor being used as a generator. 
At low speeds, an incremental en­

coder is often used instead of the 
generator-type tachometer. An in­

cremental encoder generates a pulse 
when the shaft has rotated through a 
given angular increment. They are 
most suitable in low-speed and 
position-mode controllers. Photo 2 
on page 81 shows a simple incremen­
tal encoder. More on this later. 

Servo Controls 
So far, we have discussed open­

and closed-loop speed controls. We 
can tum a potentiometer and set a 
speed of 2000 rpm on a PWM­
controlled motor. We can even attach 
a tachometer to regulate the speed at 
this set point. All these controls, 
however, are scalar and unidirec­
tional. When the speed control is ad­
justed, we are setting a fixed number 
of revolutions per minute, rather than 
attempting ·to rotate the motor shaft 
to a particular position or to have it 
make ten revolutions and stop. 

When control systems capable of 
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Operating in Quadrants 
The torque/ current and torque/ 

speed function curves of figures 3a, 
3b, 3c, and 3d on page 72 all lie in 
the first quadrant of a Cartesian 
coordinate system. In these 
graphs, torque and speed are con­
sidered positive when the motor's 
shaft is rotating in the forward 
direction , and current is positive or 
negative according to its direction 
of flow. 

During most modes of opera­
tion, the curves remain in the first 
quadrant; only when sudden stop­
ping and reversing take place do 

providing positive- and negative­
output voltages for four-quadrant 
operation in conjunction with feed­
back control are discussed, we are no 
longer talking about mere speed con­
trols, but about servo systems. Servo 
systems are usually configured to 
provide velocity, position, or torque 
control, or combined velocity /posi­
tion control. The definition encom­
passes all DC-motor applications 
beyond first-quadrant fixed-speed 
operation (see the text box above). 

The simplest type of servo opera-

the curves enter other quadrants. 
For instance, in dynamic brak­

ing, the inputs to the armature 
coils are shorted together. As the 
motor continues to rotate, the ex­
isting magnetic field induces in the 
coils a counter electromotive force 
that attempts to produce a field op­
posing the existing field. The op­
position of the two fields produces 
negative torque and surprisingly 
fast braking action. The current of 
this counter electromotive force is 
negative, and the torque/ current 
function curve momentarily moves 
into the third quadrant. 

tion is a forward/reverse motor con­
trol. Reversing the rotation on a PM 
DC motor is accomplished by revers­
ing the polarity of the applied 
voltage. While this can be done 
manually by using a switch, in 
automatic-control systems it is most 
frequently done with transistors. 
Two typical circuits are illustrated as 
schematic diagrams in figures lla and 
llb on page 86. In figure lla, a 
forward-control signal turns on tran­
sistors Ql and Q4, routing the cur­
rent through the motor as shown. A 

Photo 2: The most frequently used nongenerator speed-feedback device is the in­
cremental encoder. This is a homemade encoder, consisting of a plastic disk attached to 
the motor shaft. Around the perimeter of the disk are slots or holes. A light source is 
placed on one side; a light sensor on the other side. As the shaft turns, the disk inter­
rupts the light seen by the photo sensor and creates a pulsed output with a pulse rate 
proportional to the speed of the rotation. .il:liiJii t;i:I@ i@•i iiiM 

The Key Sequential Access 
Method (KSAM) for the profes­
sional. In many successful ap­
plications since 1977. Used by 
equipment manufacturers like 
Cromemco & Philips. Runs on 
floppy or hard disk systems 
under CP/M®, COOS, IMDOS, 
with a special version for UCSD 
Pascal. Easy interfaces to 
CBASIC 2, Microsoft Basic, For­
tran, Pascal, and assembly lan­
guage. 

Features: 
0 Any number of keys 

0 	Fixed, variable, and data sen­

sitive records 


0 	B-tree file structure with no 

overflow areas insures fast 

access 


o Access by full or partial keys, 

sequential movement in both 

directions, and access by 

record number 


0 	Automatic disk space reclama­
tion 

0 Self-reorganizing files 

0 Files may span up to 4 disks 

0 	Powerful utility package in­

cluded 


0 	Written in machine language 

for speed & efficiency 


0 Requires only Sk of memory 

Single site object licence $ 395 
Demo package on 8" 
SSSD CP/M format $ 50 
California residents add 6% sales tax 

OEM & Dealer inquiries invited 

EMS ~f!i~~~~ment 
Systems, Inc. 

computer applications 

3645 Grand Ave., Ste 304 
Oakland, CA 94610 

CP/M is a registered trademark of Digital Research 
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FRESH IDEAS 

ARE GROWING AT ALTOS 


Silicon Valley, California. At one time 
few places in the world were as 
abundant with orchards. Today, no 
other area is as technologically 
fertile. And nowhere on earth is the 
business climate as prolific with 
computer innovation. 

Yet within this competitive 
environment. one microcomputer 
firm continues to grow above the 
rest. Altos Computer Systems. 
Recognized as a world leader in 
single board microcomputer technol­
ogy. Altos flourishes on its ability to 
produce ideas and deliver them to 
the market while they're still fresh 
and packed with price performance 
value. 

System 
Software 

Floppy 
Disks: 

.5Mb-2Mb 
And Cartridge 
Tape Back-Up 

Winchester Disk: 
14.SMb-SBMb 

Fresh ideas like Altos' new 
ACS8000-6/MTU single board micro­
computer system with a DEi %-inch 
cartridge tape back-up drive. and 
Shugart's 8-inch floppy and 14-inch 
Winchester hard disk drives, with 
total on-line capacities from 14.5 
MBytes to 58 MBytes. 

The ACS8000-6/MTU joins 
Altos' growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM, the business 
sector. and many other end users. 
These systems range from the 
ACS8000-2 with its dual 8-inch 
floppy disk drives. to the powerful 
ACS8000-5, which is upgradable to 
any of Altos' hard disk and multi­
user systems. 

Altos supports three industry 
standard operating systems: single/ 
multi -user CP/M~ OASIS;t and Altos' 
proprietary AMEx:· Seven high level 
programming languages are offered 
which are CP/M or AMEX compatible. 

Ideas aren't the only things 
growing at Altos. In three years over 
4.000 field-proven microcomputer 
systems have been shipped world­
wide to an ever-increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired, expanding Altos' plot to 
over one-and-a-half acres of 
production facilities. 

Weed through the micro­
computer system alternatives. No 
matter what your application. you'll 
pick Altos. 

For specific details about 
pricing or performance. call or write: 
Altos Computer Systems, 
2360 Bering Drive. San Jose. CA. 
95131. (408) 946-6700, Telex 171562 
ALTOS SNJ. 

Packed with 
Fresh Ideas 

(ALOO)) 

COMPUTER SYSTEMS 

*CP1M is a registered trademark of Digital Research. Inc. 
tQASIS is a registered tractemark of Phase One Systems. rnc. 

© 1980 Altos Computer Systems 
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Figure lOa: Block diagram of an open-loop controller. Variations in mechanical load 

SPEED 
SET POINT 

OF 

FEEDBACK VOLTAGE 

AMPLIFIER 
DIRECTI ON 
ROTATION 

Figure lOb: Block diagram of a closed-loop controller. The speed sensor detects too-fast 
or too-slow motion and keeps the motor running without variation in speed over wide 
variations in load. 

cause the motor to speed up or slow down. 

reverse-control signal enables tran­
sistors Q2 and Q3 to route the current 
through the motor in the opposite 
direction. This circuit, frequently 
called a bridge output, uses only a 
single DC supply voltage and is 
generally reserved for use in PWM or 
PFM controllers. Figure llb shows a 
complementary output driver. It is 
more suitable for linear-control 
operation, and it requires two 
opposite-polarity power-supply 
voltages. 

Incremental-Motion Systems 
Usually, we don't think of perform­

ing positional control with DC 
motors. Most of our experience has 
been with 7000 rpm, 3 V PM motors 
salvaged from toys. However, using 
special DC motors, it is possible to 
perform repeatable intermittent or in­
cremental motion. These are the 
motors generally used in computer­
peripheral magnetic-tape transports 
and line-feed mechanisms. In these, it 
is frequently necessary to run the 
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motor at fast speeds to achieve high 
media-slew rates, as well as slow in­
cremental motion. (Stepper motors 
generally cannot attain the high 
speeds required.) 

The incremental drive is basically a 
high-performance velocity-controlled 

Special DC motors are 
used in computer 
peripheral devices 

where widely varying 
speeds are needed. 

DC-servo system. The incremental 
motion is obtained by applying 
variable-amplitude voltage pulses to 
the input and accelerating the ar­
mature for predetermined periods of 
time. Figure 12 on page 88 shows the 
control waveforms. 

With the system initially at rest, a 
high positive step voltage, t1, is ap­
plied to the input. This causes the 

motor to accelerate almost instan­
taneously. Shortly thereafter, the 
voltage is reduced to a level, t 2, main­
taining constant rotational speed. 
Some time later, the shaft rotation is 
stopped by applying a reverse­
polarity input, t3. Attempting to ac­
celerate in the opposite direction 
causes the motor to brake. The exact 
timing of these pulses depends upon 
the specific motor and torque re­
quirements. 

The entire process takes only a few 
milliseconds and may move the ar­
mature a fraction of a revolution. 
This incremental motion is 
repeatable, enabling practical ap­
plication. If, for example, it is applied 
at 100 steps per second while using an 
incremental encoder for speed con­
trol, the motion will appear to be pro­
duced by a high-torque stepper 
motor. 

Build a Motorized Platform 
Experimenting with incremental­

motion controls on permanent­
magnet DC motors is not as difficult 
as you might imagine. Once you 
discover the capabilities, you may 
find yourself experimenting with dif­
ferent mechanisms, as I have. 

The cheapest high-power low­
voltage PM DC motor I found was 
the one in a hand-held battery­
operated drill. The motor I used was 
from a Black & Decker Model 9001 
1 I 4-inch cordless drill. This same 
motor is probably used in a variety of 
other tools and appliances, possibly 
hedge trimmers and the like. 

The basic unit consists of a power 
pack (containing a 4.8 V rechargeable 
nickel-cadmium battery and a 
charger) and the motor I drill-chuck 
assembly. The motor/chuck assem­
bly contains the PM motor, reduction 
gears, and drill chuck. 

A major stumbling block in 
building a transport mechanism that 
might be used in a robot has been the 
expense of the motors and gears. In 
lightweight assemblies, designers 
often incorporate stepper motors 
because they are easily controlled and 
their motion is repeatable. In larger 
and heavier vehicles, use of stepper 
motors becomes prohibitively expen­
sive, and alternative drive 
mechanisms are required. 

Circle 227 on Inquiry card. --+ 
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SUPERBRAIN 
+V 

32K or SflK (Double or Quad Density units 
available). Uses two Z-80 CPU's. Commercial­
type terminal with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial RS232 ports, 1/0 ports standard. 
Expandable with optional S-100 S-100 inter­
face. Comes with CP /M™ 2.2 operating sys­
tem. MiniMicroMart includes BASIC inter­
preter and can supply a wide range of CPI M 
Development and Application software. 

w/32K Double Density, List $2995 . $2685 
w/64K Double Density, List $3345 . . ... $2883 
w/64K Quad Density, List $3995 . .. . .. $3595 
64K Special Quad Version . . .... . . . .. . $3395 

INTERSYSTEMS 
formerly ITHACA AUDIO 

Call fOI' Price! 
The new Series II CPU Board features a 4 MHz 
Z-BOA CPU and a full-feature front panel. 20­
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68cfmfanl. 
COMPLETE SYSTEM with lnterSystem 64K 
RAM, 1/0 Board w /priority interrupt and 
double density disk controller board. Full 1-year 
warranty, List $3595 

HEWLETT-PACKARD 

HP-85A 
.. ­

? /:··p· 

F.0.8. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.0.0. 2% higher. 
C.0 .0. may require deposit. 

- WRITE FOR FREE CATALOG -

MiniMicroMart 

1618 James Street 

Syracuse, NY 13203 (315) 422-4467 

CONTROL FORWARD 

+v----, FORWARD 

O--l.__OFF 

CONTROL REVERSE 

+V~ERSE 

o-- OFF 

Figure lla: One of two basic reversing motor-control circuits. This bridge-type switch 
uses a single DC supply voltage and is used mostly in PWM or PFM controllers. 

+v 

QI 

VcoNTROL 

+ : - - 1~0~WARD 

- V REVERSE Q2 

-v 

Figure llb: A complementary-type reversing circuit. It is more suitable for linear­
amplifier control operation, while requiring two opposite-polarity power-supply 
voltages. 

While I did not intend to build a 
300-pound "Son of Robbie," I wanted 
to experiment with some form of 
remote-controlled transport. Since 
the drills contained gear-reduced, 
low-voltage/high-torque motors and 
a chuck to attach an axle, it was 
natural to consider their use. The on­
ly problem I envisioned was reducing 
the nominal 750 rpm motor speed to 
a fairly constant value around 
60 rpm. An incremental-motion con­
troller was the answer. 

The result of my experimentation is 
the motorized platform shown in 
photos 3, 4, and 5 on pages 90 and 92. 
A sketch of the major parts is shown 
in figure 13 on page 88. The platform 
consists of a T-shaped metal frame 
with a drive motor on each "arm" and 
a swivel wheel on the "leg." I de­
signed it in a T shape so the drive 
motors could provide steering con­

trol, as well as forward/backward 
motion. In a conventional four­
wheeled vehicle, this can be ac­
complished only by turning the axis 
of two wheels in the direction of the 
turn. This could not be accom­
modated in the present mechanism. 

With the T shape, steering is like 
simple rotation. For forward motion, 
both motors rotate clockwise; for 
reverse motion, both motors turn 
counterclockwise. Turns are ac­
complished by driving the motors in 
opposite directions. For a right turn, 
motor A goes clockwise and motor B 
goes counterclockwise. A left turn, or 
left rotation, occurs with the opposite 
settings. The effect is that it rotates in 
place. Usually, reversing the polarity 
to the motors is handled through 
transistor switches, but I found that 
the voltage drop through the switch-

Text continued on page 90 
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CAT 100 FULL COLOR 
GRAPHICS 

Complete S-IOO cnlor imaging system 
with high performance viden FRAME 
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+ digitization of video input in real time 
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HOUSTON INSTRUMENTS 
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Create your own graphics using either 
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architectural drawing, business graphs, 
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8 drives (either 5 11, •• 8" or new Win­
chester fixed disk) in any combination. 
Features include ISAM Accessing Tech­
niques. Keyboard type ahead. graphics 
string packer, dated tiles and many, 
many more. 
Our discounted price ... ...... $ 126. 
Manual only . ............... $ 25. 


OMA-DOS North Star 8" 
FLOPPY SUBSYSTEM 

A new operating system. completely 
CP/M<i' compatible that allows use of 
both 8" (Shugart single sided. double 
density via Tarbell controller! and 5 11," 

drives. 
Complete hardware, software package 
. . . . . . . . . . . . . . .. ....... $1,910. 


TARBELL CPU Z-80 
Features memory management hard­
ware that allows dynamic mapping of 
logical to 1 MB of physical memory in 
4K blocks. Supports an easy to use im­
plementation of MP/M~ . Either 2 or 4 
MHZ. jumper selectable. TWO on 
board RS232 ports will full handshaking 
capability: crystal controlled program­
mable timer. 

SEE OUR ADS ON PAGES 
448 AND 449 

JOHN D. OWENS 
Associates, Inc. 

12 Schubert Street 


Staten Island, New York 10305 

212 448-6283 212 448-2913 212 448-6298 

Overseas Callers: Phone 212 448-6298 
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PLEASE WRITE OR CALL 


(12o) 

t 
ARMATURE Qt------------11-------------....----~ CURRENT 
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Figure 12: Precise control can be achieved using incremental-motion controllers. Dur­
ing predetermined periods of time, variable-amplitude voltage pulses are applied to the 
motor's coils. With the system initially at rest, a high positive step voltage, t1, is applied 
to the motor. After motion has begun, the voltage is reduced to a lower continuing 
value, t,. When the motor is to be stopped, a negative braking voltage, t,, is applied. 

RUBBER-_~ TIRES 

MOTOR A MOTOR B 

~SWIVEL WHEEL 

®I 
J 

DIRECTION OF ROTATION 

FUNCTION MOTOR A MOTOR 8 

FORWARD cw cw 
RIGHT TURN cw ccw 
LEFT TURN CCW CW 

BACKWARD CCW ccw 

Figure 13: Arrangement of components of the motorized platform. Steering is done in 
the simplest case by rotation. Both motors turn in the same direction for straight mo­
tion, whereas for a tum, one motor turns CW (clockwise) and the other turns CCW 
(counterclockwise). 
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MeettheTigerwith 

al>igger bite. 


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

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

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 
presents a breakthrough in matrix printin 
ering the user excellent print quality wit 
ce of a matris printer. Employing a uniq 
red column" head manufactured by Integr 

creates high quality printouts by overla 

Paper Tiger 560 Print Sample 

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

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

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

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

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

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

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

Circle 196 on inquiry card. *Suggested U. S . re ta il price. 



Text continued from page 86: Even though the drills contained 
ing network was too much in this gears, the no-load speed was 
low-voltage system. Instead, I vsed 750 rpm. With a wheel and axle in­
relays to switch polarities and enable serted into the chuck, the platform's 
motion. uncontrolled speed with no load was 

The greatest design obstacle was 10 feet per second. About 9 inches per 
the actual velocity-control system. second, corresponding to 60 rpm, 

- - - - ------------------- --------' 
Photo 3: A simple application of the DC motor controls presented in this article is to 
build a small mobile motorized platform. This one uses two battery-operated drill 
motors and a swiveling furniture caster. The T-shaped structure has complete mobility 
and can turn and pivot , as well as follow a straight line. The large box in the center of 
the platform contains the two motor controllers, relays, and batteries. 

Photo 4: Close-up of a drive motor on the platform. The motor is from a 4.8 V Black & 
Decker battery-operated Y.-inch drill. The drill's case and battery pack have been 
removed. It is secured to the aluminum T-frame with two U bolts. A %,-inch brass rod 
that serves as an axle is inserted into each drill chuck. The tires are air-filled JY.-inch 
diameter rubber tires used on model airplanes. 
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seemed considerably more manage­
able. 

To attain this lower speed, an 
incremental-motion/PWM controller 
was designed. One controller is re­
quired for each motor. The schematic 
diagram is shown in figure 14 on page 
96. Component values were ex­
perimentally determined for use with 
the Black & Decker PM motor 
specified. Other PM motors may not 
operate in exactly the same manner. 

Basically, the circuit is a closed­
loop controller, consisting of a com­
parator, driver amplifier, and speed­
feedback sensor. The desired speed is 
selected through a ten-turn poten­
tiometer. The set-point voltage so 
derived is compared to an integrated 
feedback voltage from an optical in­
cremental encoder. If the speed is too 
slow, the pulses out of the com­
parator are made longer. If the speed 
is too fast, the pulses are cut shorter. 
A negative voltage applied to the 
driver input between pulses assures 
complete turnoff. 

The low pulse-frequency rate re­
quired to keep the speed at or below 
60 rpm results in an incremental­
motion condition. Jhe start pulse is 
at the full DC supply voltage, 
creating a high-velocity start-up. A 
reverse-step pulse is not necessary to 
stop the motor, however, due to the 
high mechanical load presented to the 
motor through the gears. They serve 
to immediately dampen any coasting. 
The result is smooth, low-speed rota­
tion, in rapid discrete increments, at a 
predictable constant velocity. 

Maintaining constant motor speed 
is imperative when the motors must 
run synchronously for forward and 
backward motion. Turns are not as 
critical, but you realize what happens 
when one motor runs faster than 
another. 

The 60 rpm speed is too slow to use 
a tachometer-generator without con­
siderable complication. Instead, an 
incremental encoder (shown in photo 
6) generates pulses as the wheels turn. 
Ordinarily, I would have used a slot­
ted or perforated disk interrupting a 
light beam, but it wouldn't fit in the 
space available. Instead, I wrapped 
reflective aluminized tape with black 
stripes parallel to the axis of rotation 
around the chuck. An LED (light-
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emitting diode) and phototransistor 
sense the light and dark areas of the 
tape as the shaft rotates. The greater 
the number of divisions or stripes per 
inch, the greater the resolution of the 
feedback system. While I was able to 
set the same speed on both motors, 
more encoder divisions would have 
been better. 

Ideas for Computer Control 
This article wouldn't be complete 

unless I described how my motorized 
platform can be remotely controlled 
from the computer. Essentially, it re­
quires three signals controlling one 
power-on/ off relay and two for­
ward/ reverse relays (10 A contacts). 

Text continued on page 98 

Photo 5: The rear of the T-frame is supported on a f umiture caster. This is a simple 
scheme allowing motion in any direction. 

Photo 6: It was nearly impossible to fit the incremental-encoder disk of photo 2 be­
tween the motor and the wheel. Instead, a piece of reflective aluminized tape with black 
stripes was wrapped around the drill chuck. An infrared LED (light-emitting diode) and 
phototransistor are aimed at the tape so the light is reflected to the sensor. As the shaft 
turns, the light is interrupted much the same as the disk version. 
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• 	 BISYNC Drivers 

• 	 IBM 3275 Emulation 

•IBM 	 3270 Remote Cluster 
Emulation 

• 	 IBM 2780/3780 Emulation 

HASP, HASP V4 
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HARDWARE 
•Four 	 Independent RS-232 
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• 	 IEEE 696 S-100 BUS Compatible 

• 	 ALPHA MICRO Compatible 

• 	 Programmable Baud Rates From 
75 to 300K Baud 

• 	 On-Board Real Time Clock 
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high speed throughput 

OTHER CP/M SOFTWARE 
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• 	 Personal Financial Forecasting 
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Figure 14: The motor-control system of the platform, featuring incremental-motion 
control and reversing capability. Two such circuits were used, one for each motor. 
Values of the components were experimentally chosen for use with the motor from a 
Black & Decker Model 9001 portable drill. The 2N3055 transistor must be mounted on a 
heat sink. The LlF4 phototransistor is made by General Electric. 
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CompuStar's 8-inch Winchester lntertec's exclusive 255 User Controller 

If you could think of just one way to \m· 
prove our phenomenally popular Super· 
Brain, what would it be? More disk 
storage? Well, we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning· 
fast storage, it's nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor· 
mance ... lntertec. 

Our New CompuStar™ 10 Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive. compact 
desktop enclosure. Complete with disk. 
controller and power supply. Just plug it 
into the Z80 adaptor of your SuperBrain 
and turn it on.• It's so quiet, you'll hardly 
know it's there. But, you'll quickly be as· 
tounded with its awesome power and 
amazing speed. 

·Some model.5 require hardware/software moditica1ion. 

The secret behind our CompuStar DSS 
is its unique controller/multiplexor. It 
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resources of a single disk. So. not only 
can you use the DSS with your Super· 
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stations using our new series of Compu· 
Star™ terminals. called Video Processing 
Units or VPU's™. 

Four CompuStar VPU's are available. 
At prices starting at less than $2.500. 
Some models are designed to operate as 
stand-alone microcomputers. with inter· 
nal disk storage. Just like your Super· 
Brain. Each model features its own 64K of 
RAM and can be "daisy-chained" into a 
powerful multi-user network. Just connect 
one VPU into the next. Using easy-lo· 
install cable assemblies. Connect up to 
255 users in a single system. One at a 
time. As you need them. 

\ 

Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi-user network. the 
CompuStar™ DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus. your investment is 
protected by a nationwide service net· 
work with outlets in most major U.S. 
cities. Providing efficient on-site or depot 
maintenance. 

Get a demonstration of this extraor· 
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar dealer. 

2300 Broad River Rd. Columbia. S.C. 29210 
18031798·9100 TWX, 81D·o66·2115 



Text continued from page 92: 

The forward/reverse relays set the in­
tended motor directions, and the 
power-on/ off relay starts both 
motors. As long as the power is on, 
the platform goes in the direction set 
by the two forward/reverse relays. 

Computer direction of the relays is 
accomplished with 3 control-signal 
bits from a parallel output port. For 
wireless remote-control operation, 
the communication control link 
presented in my article "A Computer­
Controlled Tank" (BYTE, February 
1981, page 44) can easily be adapted 
to this task. 

In Conclusion 
You may never see my contraption 

again. I don't consider this the start of 
a serious robot-building project. The 
total expense for the platform was 
under $50. It was just an experiment. 
I had always wanted to try using in­
expensive electric-drill motors as ser­
vos. While I had mixed success, it did 
serve as a vehicle for a general article 
on DC-motor control. 

Building the platform was the only 
way to truly test the theory. I was 
surprised that the final unit, weighing 
10 pounds, had no problems with in­
sufficient driving torque (unfor-

At last! 
an application that interests everyone ........................ . . . 
.. . ... . . . .. . ...... .... .. . .. . .... with a manual everyone will love 

Money. Where does it come from? 
Where does it go? How much do you 
have and how much can you afford to 
spend ... You're interested ... Your 
spouse is interested . .. Your accoun· 
tant is interested ... The taxman is 
interested ... MONEY MAESTRO pro· 
vides lhe answers. Quickly. Accurately. 

Our Application: 

• 


That's it. No long dry manuals to read. 
Our Manual: 
No jargon. If it isn't obvious what you 
need to do next, just press "?" (fol· 
lowed by RETURN) and MONEY 
MAESTRO will lead the way. Of course 
we give you a manual to page through 
if you choose, but if you have a com ­
puter and can fill out a check ... you 
can run MONEY MAESTRO without 
opening the book. 

Home Banking System 

~-----------------------~ in~o~~sNl~~ .•~~;g1~~tt~~;:'~~.".n~~rie~~~.t'i;~· g".;~~;.0!415) 843·8122 


Name ____________________ 


Address ___________________ 

City__________ State _ _ _ ZIP ___ _ 


"today's idea . .. 
I'm Interested! I'm sold! . . . tomorrow's utility" 
D descript ive brochure (free) D MONEY MAESTRO ($200.00) 
D User's Manual ($20.00) D 8" CPIM D 5'/•" Mlcropolis 
D dealer info D 5114" Northstar CP/M SD 

Payment: D COD D check enclosed amount$_______ 

D Visa/Maslercharge # _______exp. date_/_ 

Signature I s 
A11ow sJ.oo s .hipping & Handling (overseas: s10.oo).llllQ~~T~ 

Calllornla residents add sales tax. -::-1:..s::!...
.._______________________... _ IS C t1 RI' (1 RATE() 

tunately, the small batteries lasted 
only about 5 minutes in constant 
use). Even with an additional 5 
pounds of payload (a bottle of Hen­
nessy cognac and two heavy BYTEs), 
it worked well. 

I don't expect many of you will try 
to build a motorized platform. I do, 
however, anticipate that more of you 
will consider using permanent­
magnet DC motors for future designs 
where you thought only stepper 
motors could be used. If you already 
own a battery-operated drill, connect 
it to the control circuit of figure 6 or 
figure 9. You will be surprised at the 
capabilities it demonstrates. 

Next Month: 
Add a speech-synthesizer circuit­

board assembly to your computer.• 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
the articles he presents each month. These ar­
ticles are available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 03458. 
Ciarcia' s Circuit Cellar covers articles appear­
ing in BYTE from September 1977 thru Novem­
ber 1978. Ciarcia's Circuit Cellar, Volume II 
presents articles from December 1978 thru June 
1980. 

Many Circuit Cellar projeas are avail­
able as kits. To receive a complete list, 
orcle I 00 on the Reader Service card. 
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98 May 1981 ©BYTE Publications Inc Circle 194 on inquiry card. Circle 156 on inquiry card. --+ 



I 

Pump Up Your· TRS-80 with the ES/F Mass Storage System 


MEET 
THE WAFER 

A Actual Slt.e Actual Thickness T 

- ---;; .r.:'' -- _..,._ ­

THESE FACTS SPEAK FOR THEMSELVES! 

CASSETTE ES/F MINI-DISK 

SPEED 56 6 61-'.! 
(Seconds to (5' wafer)

load ·· s1ackjack" ) 

CAPACITY 38 64 59 
(thousands 

of bytes) 
(C-20) (75' wafer) (TRSDOS) 

RELIABILITY NO YES YES 
(Designed for 

digital data?) 

SYSTEM COST 
(First unit 

plus interface) 

$60 $250 $800 

MEDIA COST $3.10 $3.00 $3.20 
(in ~uantities cassette wafer disk 

o t en) 

Let's fat::e! it. Cassette players were not 
designed to store digital data and pro­
grams. That's why we designed a digital 
storage system using a continuous tape 
loop: the- Exatron Stringy I Floppy 
(ES/F) and the Wafer. There's no ex­
pensive interface to buy-the ES / F 
comes ready to pump up your TRS-80. * 

Once your TRS-80* is pumped up by 
our ES/F .. . you won't want to deflate 
it. We're so sure, that we offer an 
unconditional 30-day money-back 
guarantee and a one-year limited war­
ranty. Over 2,000 TRS-80 * owners have 
met the wafer ... why don't you, 



Pl\IMTEl\S 
ANADEX DP-9500 W/2K OUFFEfl. ... .. .. . . . . 1J75 

ANADEX DP-9501 W/2K OUFFrn . 1450 

OASE 2 800-0. . . . ... . .. _ . . . . . . 599 

C. 	 ITOH STAf1.Wf1.ITEf1. 25 CPS . . . . . . . . . . .. .. ... 1750 

C. 	 ITOH STAf1.Wf1.ITEf1. 45 CPS . . ....... .. . .... 2450 

A. 	CENTf1.0NICS 7J7 . . . .. .. .. . . 825 


EPSON MX-70 W/Gfl.APHICS . 449 

B. 	 EPSON MX-80 1J2 col. ... ........ ........ .. . . . 620 


PAPEfl. TIGEfl. IDS-445 W/DOT PLOT .. 749 

c. 	PAPrn TIGm IDS-460 W/DOT PLOT 1195 


PAPrn TIGrn IDS-560 W/DOT PLOT . . 1495 

D. 	QUME SPRINT 5/45 . . 2550 


SILENTYPE W/INTEfl.FACE . . . 549 


A. 	APPLE II PLUS 16K . 
APPLE II PLUS 48K (APPLE Memory). .. 
APPLE II STANDARD MODELS .. .. 
These ore the newest models with FCC type 
approval to prevent RF interference. 

B. 	 DISK II DRIVE G CONmOLLm .. 
This model includes DOS J .J 16 sector 
DISK II DRIVE ONLY (ADD-ON) . . . 

·1049 

.. 1189 

.. CALL 


. .. 529 


. 445 

C. 	CHALLENGm 4P by OHIO SCIENTIFIC . .. .. • . .. . .. 699 


C4PMF (MINI FLOPPY SYSTEM) 1599 

CIP MODEL II .... . ... . . . . . . . ..... . .... . . . .. . . 449 

SARGON II <DISK OR CASSETTE) . . .... JS 

FIG FORTH <DISK ONLY) ......... .. ... . . . .... .... 69 


D. 	 PMC-80 THE ·ms-80 WORKALIKE'. . .. 629 

16K LEVEL II W/Pf1.0Gf1.AM f1.ECOf1.DEf1. 

CALL OR WRITE FOR MORE INFORMATION 


E. 	 EXIDY sor.cmm II . . . . . . . . . . . . . . . . . . CALL 

AVAILAOLE IN 16K. J2K G 48K MODELS 

S-100 EXPANSION UNIT . . . . . . .. .. . .. . . .. J 7 5 


WORD PROCESSING PAC. ... .............. . .. .. .. . 179 

DEVELOPMENT PAC . ....... .. ............ . . . . . .. . .. 89 

F. ATARI 800 16K.. .............. . . . .. . . . . .. . 799 


ATARI 400 16K .. .. . . . .. . . .. . 499 

810 DISK DRIVE . .. . . . .... .. . ...... 499 

410 PROGRAM f1.ECOf1.DEf1. . . . ..... .. .... . 69 

850 INTEfl.FACE MODULE .. .... . . . ........ . .... . .. 175 


VIDEO MOHITOl\S 
A. 	AMDEX/LEEDEX VIDE0-100 12" OGW . . ....... . . . 1 J9 

HITACHI 1J" COLOR . . . . . .. . J89 
B. 	NEC 1r PJ1 GREEN PHOSPHm . . .... - ....... . . CALL 


PANACOLOR 1 O" COLOR . . .. . .... .... . . . J75 

SANYO 9" OGW ............. . . _ .. .... 179 


C. 	 SANYO 12" OGW .. .. . . . . .. . . . 255 

SANYO 1 r PJ1 GREEN PHOSPHm . . . 295 

SANYO 1 J " COLOR . . . . . . . . . . . . . . . . . 445 


SHOPPING MAIL ORDER? CALL US TODAY! 
W e probably hove whm your're lool<ing for in steel~ m an incredible price. Our company is an authorized dealer for !!Oles a nd service for Apple Computer. 
Atari and Ohio Scientific. If you receive a defective product from us we will repair or replace (ot our option) any product in warranty. Our Se1vice Center 
w ill repair oil Apple Computer products. in or out of w arranty, w hether it was purchm ed from us or another de aler. (coll for more de tails ) 

PHONE or.oms IN CALIFORNIA. ALASKA. HAWAII G FOREIGN (714)698·80&8 
SHIPPING INFORMATION or. OACKORDms PLEASE CALL (714)698-0260 
5Ef1.VICE CENTrn AND FOR TECHNICAL INFORMATION (714)460-6502
TELEX 695-000 ANS:BETA ATTN :CCMO 
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Order Dept. TOLL FREE ORDER LINE w~ honor the~e cord~ 

Open Every Doy 
9 o.m . - 6 p.m . 

P.5.T. 800·854·6654 
APPLE HARDWARE 

TOP FIVE SELLERS 
LANGUAGE SYSTEM W/PASCAL .... 425 
SILENTYPE PRINTER W/INTERFACE. 549 
HAYES MICROMODEM II . .. . ..... J 19 
VIDEX VIDEOTERM 80 w/graphics . JJ5 
Z-80 MICROSOFT CARD . . . . 299 

APPLE COMPUTER IMC. 
DISK II Dfl.IVE ONLY . . . . . . . . . . .. . ... . ....... . . ... 44S 
INTEGrn Of\ APPLESOFT II Flfl.MWAfl.E CAfl.D . . .. 1SS 
Gfl.APH ICS TAOLET . . . . 649 
PAfl.ALLEL Pfl.INTrn INTrnFACE CAfl.D . ' .... .... .... 1SS 
HI-SPEED srnlAL INTEf1.FACE CAfl.D . . '.' . ' . ..... . . 1SS 
COMMUNICATIONS INTEf1.FACE CAfl.D . .......... . 18S 
SMAf1.TEf1.M 80 COLUMN VIDEO CAfl.D . . . . JJS 

MOUMT AIM COMPUTER IMC. 
MUSIC SYSTEM (16 Voices) ... ...... . . 479 
AID + DIA INTEf1.FACE . . . . . . . . J19 
EXPANSION CHASSIS . . . . .. SSS 
INTf1.0L/X -10 SYSTEM...... . ... . ... . ... . . . .. 249 
CLOCKICALENDAfl. CAfl.D . . . . . . , ..... . . . . . ... 2J9 
SUPrnTALKrn SD-200 . ' .. . . . ' .. . '.' . . ... . .... 249 
fl.OMPLUS + CAfl.D . ...... . ..... . . . . . .. . . .. .. . . . .. . 1 JS 
fl.OMWfl.ITrn CAfl.D . . . . . . . . . . . . . . . . . . . . . . . . . . . 1SS 

CALIFOP.MIA COMPUTER SYSTEMS 
CLOCKICALENDAfl. MODULE . 
GPIO IEEE-488 CAfl.D . . .. . ... . . . . . 
ASYNCHfl.ONOUS SEf1.IAL INTEf1.FACE CAfl.D . 
CENmONICS PAfl.ALLEL INTrnFACE CAfl.D . 
We carry oll CCS hordw ore. 

MISC. APPLE HAP.OW AP.E 

. 109 
. . ' 2S9 

129 
. . 99 

Please coll 

16K fl.AM UPGfl.ADE (Apple . mS-80 . Exidy) . . . . 189 
1 6K fl.AM CAfl.D MICfl.OSOFT . . . . . 189 
AOT NUMEf1.IC KEYPAD (old or new l1ybrd). . 11 S 
A[lT [)Afl. CODE fl.EADrn WAND . . . . . . . . . 179 
ALF J VOICE MUSIC CAfl.D . . . . . . . . . . . 229 
ALF 9 VOICE MUSIC CAfl.D . . . . . . . . . . . . . . . . 169 
ALPHA SYNTAUfl.I KEYOOAfl.D SYSTEM . . . ... , . ... 1J99 
OIT J FULL VIEW 80 CAfl.D . . . . . . . . . . . . . . . . . J49 
CAT NOVATION ACOUSTIC MODEM . . ... . ....... ... 169 
cori.vus 1OM[) HAfl.D DISK . . ... ' . ' ... . ' . . . . CALL 
LAZrn LOWrn (A)~ PLUS ... . ' ' ' . ' ' ... . ' ' ' .. . . ' . . ' . so 
MICfl.0-SCI DISK Dfl.IVES. . ... . ... . ... . . . . .. CALL 
PAYMAfl. LOWrn CASE (old or new l1ybrd) . . .. . . . SS 
fl.ADCOM AMATEUfl. fl.ADIO INTEf1.FACE CAfl.D ........ 189 
SPEECHLINK 2000 HEUfl.ISTICS . . 229 
SSM AIO SEf1.IAL/PAf1.ALLEL CAfl.D AGT. 189 
SUP-f1. -TEf1.MINAL 80 COL. CAfl.D . . .. .. . JJ9 
SVA 8 INCH FLOPPY DISK CONTf1.0LLrn . . . . . J4S 
vmsAWfl.ITrn DIGITIZrn PAD . '.. . . . 229 
VIDEX KEYOOAfl.D ENHANCrn. . . . . 11 S 
We srocl1 much more than listed. Pl ease co ll . 

APPLE SOFTWARE 
APPLE COMPUTER IMC. 

DOS TOOLKIT . . . . . . . . . . . . . . 6S 
APPLEPLOT . . 60 
TAX PLANNrn . .. . . . . . . . . . . . . . 99 
APPLE Wfl.ITrn . . . 6S 
APPLE POST. . . . . . . . . . . . 4S 
DOW JONES POfl.TFOLIO EVALUATOfl. . . .. 4S 
DOW JONES NEWS G QUOTES fl.EPOfl.Trn .. 8S 
APPLE FOf1.Tf1.AN . . . . . . . . . . . . . . ... . ...... . 16S 
APPLE PILOT . . .. 129 
DOS J .J UPGfl.ADE . ... . . . .. 49 
MUSIC THEOfl.Y . ... . . .... . .. . .. . . .. 4S 
THE CASHlrn fl.ecoil Mngmnc G Inv. . . .. 199 
THE CONmOLLrn Gen. Ous. Sys . . . . S 19 

MISC APPLICATIONS PACKAGES 
VISICALC . . . . . . . . . 12S 
DESKTOP PLAN 11 . . ... . . . . . . . . . . . 169 
CCA DATA MANAGMENT DMS . . 8S 
EASYWfl.ITrn WOfl.D Pfl.OCESSOfl. . . . . .. ... .. . . 22S 
EASYMOVm MAIL SYSTEM . . . 22S 
EASYMAILrn LETirn Wfl.ITrn ' ' ... ' .. . ' ... 22S 
ASCII EXPfl.ESS . . ... 6S 
MICfl.OSOFT FOfl.Tf1.AN . . . 1 8 S 
MICfl.OSOFT COOOL . . . 69S 
MICfl.OSOFT [)ASIC COMPILrn. . . . . . . . . . . . . .. J7S 
SUPrn TEXT II . . . . . . . . . . . . . . . . . . . ... 1J9 
Pf1.0Gf1.AMMA APPLE PIE . . 119 
THE LANDLOfl.D Apt Mngmnt pocl1oge . ..... . .. ... 649 
PEACHTf1.EE OUSINESS SOFTWAfl.E .. . . . . ... . CALL 
TAX Pfl.EPAfl.rn by How ordSoft. . ...... .. .... ... .. 89 
APPLEOUG ASSEMIDISASSMIEDITOfl. . 7S 
J -D Gfl.APHICS [ly Oill Oudge . . . . . . . . . . . . SJ 
SUPm FOfl.TH . . . 49 

TOP TEM GAMES 
APPLE GALAX I AN . . . . . . . . . . . . . . . . . . . . 2J 
FLIGHT SIMULATOfl. . . . . . . . . . . . . . J4 
THE WIZAfl.D AND THE Pfl.INCESS. . . . J2 
COSMOS MISSION (SPACE INVADEf1.S) .. ..... .. ..... .. 24 
SAfl.GON II CHESS . ... .. . . . J2 
HI-fl.ES FOOT[)ALL. ... . . . . ....... . . .. , ... .•. . .. . .. . . J9 
COMPUTrn QUAfl.TrnOACK ' . ' . ' . ' . ' .. ' .. . J9 
ADVENTUfl.E [lY MICfl.OSOFT . . . . . . . . . . . . . . . . . . . . . 27 
PHANTOMS FIVE. . .. ...... .. .. . . . J9 
fl.EVrnSAL COT HELLO) . . . . . . . . . . . . . . . . .. . . .. ... J4 

CALL OR WRITE 
FOR A COMPLETE 
SOFTWARE LIST 

O~DmlNG INFOl\MAT ION Phone Orders ,nvHed u" ng VISA MASTmCA~D AMrnlCAN £XP~£55 DINml CLUO CA~TE OLANCHE 01 bonf, W'le t1on5fer . C1edH 
cords sub ject co se1v1ce charge · 2% for VISA & MC 5% for AE DC G CO Mail Orders may send cred11 cord account number (include exp1ror1on date) 
cashiers or cert1 f1ed checl ~ . money o rder or personal chech {allow 10 days w clear) Pleme include a telephone number with all o rders Foreign orders {excluding 
Milicory PO s) odd 1 0% for sh 1pp1ng a ll funds muse be 1n U 5 dollars Sh1pp1n g . handling and insurance 1n U S odd J% {m1n 1mum b4 .00) . Cohforn10 
re51dent5 odd 6% 5o!e5 tax . We occept COD 5 under b.SOO OEM 5 Jn5c1tut1on5 & Corporot1on5 pleme 5end for wntten qumauon A ll equipment 15 5ubJect to 

price chon~e an d ovo1lob1hcy wi thout notice All equipment 15 new and complete w 1t1·1 m onufoccurer warranty (u5u a lty QO doy5) . We cannot guarantee 
merchom1b1lit y o f ony produc t5 . We 5h1p m o 5t or d er 5 w 1t h1n 2 dOY5 . 

WE AP.E A MEMDEP. OF THE DETTER DUSIMESS DUii.EAU AMO THE CHAMDEP. OF COMMERCE 
SHOWROOM PP.ICES MAY DIFFER FP.OM MAIL OP.DER PP.ICES. 

PLEASE SEMO OP.DEP.S TO: 
COMSUMEP. COMPUTERS MAIL OP.DER 8:314 PAP.KWA Y DRIVE. GP.OSSMOMT SHOPPING CEMTEP. MOP. TH LA MESA CALIF. 92041 
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System Notes · 


Improve TRS-80 Disk Operation 

Add an External Data Separator 

Photo 1: External data separator circuitry as installed in the Radio Shack TRS-80 
Expansion Interface. Most of the integrated circuits can occupy the space intended for 
the RS-232 interface (photo la). Irreversible changes can be avoided by bending a few 
pins on the FD1771 to obtain the necessary signals (see the wires leading from the 
FD1771, under the red cable, in photo lb) . 
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Ken Kline 

3821 Penitencia Creek Rd 


San Jose CA 95132 


When I first added a floppy-disk 
drive to my Radio Shack TRS-80 
Model I computer, I was very disap­
pointed in its operation. My records 
indicated that, on the average, I was 
getting an error for every four disk 
accesses. These errors were indepen­
dent of the type of access (ie: they oc­
curred while accessing programs, 
data files, utilities, and even the 
bootstrap loading routine). In 
desperation, I called the Tandy Cor­
poration in Fort Worth, Texas, and 
was told to use a better grade of disk. 
I tried this and noticed an improve­
ment (to one error in eight accesses), 
but the lack of reliability was in­
tolerable. 

Discussing my problem with 
owners of other home computer sys­
tems, I came to the conclusion that 
the FD1771-01 floppy-disk controller 
part was the culprit. Don't mis­
understand, I am not downgrading 
the FD1771. If you have studied the 
specifications and application notes 
of the FD1771 as much as I have you 
will realize that it is quite a marvelous 
piece of silicon. However, quoting 
from Western Digital Corporation's 
FD1771-01 Application Notes (docu­
ment Number A0104, page 2) "In 
order to maintain an error rate better 
than 1 in 108 

, an external data 
separator is recommended." 

The data separator that I finally 
ended up with is shown schematically 
in figure 1. It is a modification of one 
of the external data separators recom­
mended by Western Digital (as 

Circle 48 on inquiry card. ­
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2 l 
OICl 

Q s 4 0 Q 2 so Q 7 12 0 
Q I74LS74 IC2a IC2b IC 2cRAW 3 CLK 74LS175 74LS175 74LS175 

- 3 - 6 

DATA 

Q a 

r -------, 
74LS04 I l I 

2 I t-=3'---7:--------~":> FOCLK 
.>o--:-i-=-t I 

IC4 I 
74LSOB I 

11 r
Oo 

I 5 b r 6"--7
1----------1 FOOATA

IC6 +5V I IL _______JlK 
CLEAR l 

7
EN P l47iiF 

POWER CONNECTIONS10
ENT 

NUMBER TYPE ·+5V GNO 

lK 
74LS74 14 7 

2 74LS175 16 B 

2MHz CLOCK 

l CLR - 6 
4 

PR 
Q 

CLK 
9 

74LS04 74LSl61 

9 
LOAD 

4 

6 0 

sc 

lliiF 3 74LSOO 14 7 

4 74LSOB 14 7 

5 74LS04 14 7 

6 74LS161 16 6 

Figure 1: External data separator circuitry. This design was developed from one recommended by Western Digital in an applications 
note for its FD1771. This circuit adds a power-on reset feature. 

shown on page 5 of the same docu­
ment). After adding the external data 
separator to my TRS-80, access errors 
virtually disappeared. 

The data separator was constructed 
on an old printed-circuit board. It 
already had the voltage and ground 
connections run to all integrated­
circuit-socket positions, and it had 
edge-card connections. The circuit 
board now resides in the compart­
ment of the TRS-80 Expansion Inter­
face reserved for the RS-232C inter­
face or other extra circuitry (see 
photo 1). 

This circuit varies from the one in 
the Western Digital application notes 
in the use of + 5 V on some in­
tegrated circuit pins (through a 
1 k-ohm pull-up resistor) and a 
resistor/capacitor network that pro­
vides a lag of about 45 ms on the 
74LS161 counter's CLEAR input (IC6, 
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pin 1) to insure that it is cleared on 
power-up . 

In order not to make any irrevers­
ible changes in the printed-circuit 
board of the TRS-80 Expansion Inter­
face, the three connections to the 
FD1771 floppy-disk controller can be 
made through a 3-pin length of a dip 
strip, a type of socket. Remove the 
1771 from its socket and carefully 
bend pins 25, 26, and 27 out from 
their normal position. Then reinsert 
the 1771 into its socket and push the 
3-pin dip strip onto the three pins 
sticking out. 

Pin 25 must be connected to 
ground when using an external data 
separator (pin 25 is normally pulled 
up to +5 V for internal data separa­
tion). Pins 26 and 27 are the separated 
clock and data inputs to the 1771. 
The raw data from the disk drive to 
the external data separator is avail­

able at pin 8 of integrated circuit Z32 
in the Expansion Interface, and the 2 
MHz clock signal is picked up at pin 3 
of Z25. 

All signals are sent to Expansion In­
terface connector Jl and are available 
on the internal expansion connector 
inside the additional circuitry com­
partment. Ground is available on 
pins 41 and 42 of that connector, and 
+5 V is available on pins 39 and 40 
(see the right edge of the second page 
of the Expansion Interface schematic, 
page 41, in the Radio Shack Expan­
sion Interface manual). 

I measured the current required to 
operate the external data separator 
(using LS-type integrated circuits) 
and believe that the 40 mA it draws is 
certainly less burden on the Expan­
sion Interface power supply than the 
RS-232C interface that might use this 
position.• 





Star Raiders 

Gregg Williams, Senior Editor 

Photo 1: The view f ram the bridge of the Star Raiders ship 
during a hyperspace jump. A static photo cannot do justice to 
the excitement you feel as stars streak by prior to the jump. 

W hat can you say 
about a game 

that takes your breath 
away? There are not 
enough superlatives to 
describe Star Raiders. 
Just as the VisiCalc 
software package from 
Personal Software has 
enticed many people in­
to buying Apple II 
computers, I'm sure 
that the Star Raiders 
software cartridge from 
Atari Inc has sold its 
share of Atari 400 and 
800 computers. 

What is Star Raiders? 
It's a video arcade game 
that isn't hungry for quarters. I first saw Star Raiders 
at the West Coast Computer Faire in May 1979, and in 
the two years that have passed since the first public 
viewing of the game, no one-I repeat, no one-has 
created either a home-computer game or a coin-oper­
ated video game that is better than Star Raiders. (This 
fact is even more surprising when you consider the 
speed with which new standards are set in this in­
dustry.) 

For the people who haven't seen Star Raiders in ac­
tion, I'll attempt a brief description. Star Raiders is 

Why spend all those quarters on arcade games? With a 
microcomputer and a few weeks' worth of arcade money, 
you can enjoy at home microcomputer games that are just as 
good as (and sometimes identical to) the popular coin-oper­
ated video arcade games. BYTE's Arcade is an occasional fea­
ture that reviews the best of these fast-action games. If you 
would like to review or give an opinion of a favorite micro­
computer game of this type, please write to: BYTE's Arcade 
Editor, POB 372, Hancock NH 03449. 

loosely modeled on the 
"Star Trek"-type game 
that has been running 
on micro- and larger 
computers for the past 
eight years. You, as 
commander of a star­
ship, must search out 
and destroy all enemy 
spaceships in the galaxy 
(which is subdivided in­
to a rectangular array 
of units called "sec­
tors"). Of course you 
have only a certain 
amount of energy, and 
when you fight an 
enemy ship that is in 
the sector you occupy, 

it can fight back and damage your ship. 
Star Raiders is a descendant of this kind of game in 

the same way that the new pocket computers are 
descendants of a four-function mechanical adding 
machine. The many innovations in Star Raiders make 
you feel that you are actually piloting the spaceship in­
stead of just typing in commands (and endlessly press­
ing the ubiquitous RETURN key). 

Star Raiders has color, sound, and joystick input to 
make the game more realistic, but the feature that 
gives it life is its real-time animation . When you patrol 
a sector, you see a field of stars passing you in all 
direct.ions, as if you were actually moving through a 
three-dimensional field of stars. When you steer the 
ship using your joystick, the stars outside your ship 
veer realistically in the opposite direction. Enemy 
ships (called Zylons) appear from above or below, 
receding in size as they speed past. A battle claxon 
sounds when you enter a sector containing enemy 
ships. Attacking Zylons shoot balls of energy at your 
ship; if they hit, your shields flicker and you hear a 
destructive crash. And the hyperspace effect (used to 

106 May 1981 © BYn: Publications Inc 



"Rlscal-1 

helps ourcustomers 


meet complex, real-time 

needS~' 
Don Cutler, Chief Systems Engineer, 

Electro Scientific Industries, Inc. (ESI), Portland, Oregon 


More than 125,000 
microcircuit 
resistors per hour 
can be adjusted by 
ESI's PDP-11/04 
controlled laser 
trimming systems. 
The Pascal-1 
compiler has given 
ESI fast, precise 
control since 1976. 
ESI's Don Cutler 
says, uPascal-1 
offers two big 
advantages­
real-time perform­
ance and real 
problem-solving 
power." 

Precise control in 
milliseconds. 
Controlling a laser beam 4 
to 8 microns in diameter, 
the ESI system moves the 
laser beam positioner at 
accelerations up to 3.5 
G's, directs a trim cut, 
and decides where to go 
next, fast enough to trim 
35 resistors per second. 
The Pascal-1 programs di­
rectly control all aspects 
of the trimming system. 
Some ESI customers use 
the laser trimmer to ad­
just the circuits of such 
devices as air flow trans­
ducers, audio filters, 

and heart pacers, with 
the microcircuit activated 
to simulate operation. 
Pascal-1 handles these 
processes with speed and 
precision. 
Easy-to-follow 
programming. 
Writing correct code is 
easy because of the logi­
cal structure and clarity of 

gineers 
save de­
sign and de­
bugging time by 
writing control software 
in Pascal-1. ESI's custom­
ers also apply Pascal-1 to 
their own specialized 
production processes. 

Oregon

SoftWare 


2340 Southwest Canyon Road 

Portland, Oregon 97201 


(503) 226-7760 •TWX 910-454-4779 


Left: Pascal-1 controls 
ESI's laser trimming 
system. The laser re­
pairs semiconductor 
memory chips, replac­
ing faulty cells with 
alternates. 

Below: ESI dominates 
the industry in the 
computer-controlled 
laser adjustment of 
microcircuits. Pascal-1 
programming flexibility 
gives ESI access to 
many different 

markets. 

Free case study. 
Read why ESI, one of 
Oregon Software's 1700 
customers, chose 
Pascal-1. Order vour free 
copy of this eight-page 
case study by calling 
Oregon Software collect 
at (503) 226-7760 or by 
using the reader service 
card. 

DISTRIBUTORS: Australia: Network Computer Services, Sydney/Tel: 290-3677 England: Real 1ime Products, London/Tel: 
01-588-0667 Holland: N .H .C.S., B.V, Haar!em/Tel: 023-234951 Japan: Rikei Corporation, Tokyo/Tel : 345-1411 West Germany: 

AC Copy, Aachen/Tel: 0241-506096 West Germany: Periphere Computer Systems GmbH, Munchen/Tel: 089-681021 
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_At a Glance-------------1 

Photo 2: The Star Raiders Galactic Chart. Each square 
represents a sector of space. The star symbols represent sectors 
containing starbases; all other squares marked with symbols 
represent sectors containing Zylon enemy ships. Your ship is 
located in the square near the center, marked by a small dot . 

Name 
Star Raiders 

Type 
Arcade-style game 

Manufacturer 
Atari Inc 
Consumer Division 
1195 Borregas Ave 
Sunnyvale CA 94086 
(408) 745-2000 

Price 
$59 .95 

Author 
Doug Neubauer 

Format 
Game cartridge 

Language 
6502 machine language 

Computer 
Atari 400 or 800 

Documentation 
10 pages, 22 by 28 cm 
(8 1/i by 11 inches) 

Photo 3: The view from the bridge during combat. "Star Trek" 
games were never like this! When you occupy the same sector as 
enemy ships (here, top and bottom center) their size will 
increase and decrease as you move toward or away from them. 

move you from one sector to another) must be seen to be 
believed! 

I could continue to describe the intricacies of Star 
Raiders, but words cannot evoke the sensation of actual­
ly playing the game. To Doug Neubauer of Atari, who 
wrote Star Raiders, my unbounded thanks . To all soft­
ware vendors, this is the game you have to surpass to get 
our attention. And to Atari, I can only say that if you of­
fer us games like this, we can't refuse.• 

Super Nova 

Bob Liddil, POB 66, Peterborough NH 03458 

Arcade video games are extremely popular throughout early versions of Space Invaders. Super Nova, however, 
the world. It would seem natural, therefore, that these is an example of how well a program can be created if its 
games would take hold in the TRS-80 marketplace, where designer takes enough time and care with it. 
good graphics programs are in short supply . There is, to The instant the program (a standard machine-language 
be sure, a good deal of mediocrity on the market, such as system tape) is loaded, Super Nova spins into a stunning 
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The Uni-Hammer Replaces Seven ... or More. 
Revolutionary? We don't know what else to call it. 

An impact printer with a single rugged hammer, rather 
than the seven or more individual solenoids and print . 

...., 
...... ,...... 

,..'il/!\9Y 

wires found in conventional dot matrix printers. 
At an incredible unit price of $399! 
Because of the unique Uni-Hammer design, the 

GP-SOM is smaller and simpler than other dot matrix 
printers yet costs considerably less. Which makes it a 
natural for OEMs needing compact, reliable, low cost 
printers for system use, and also for the personal or small 
business user who wants a quality impact printer at the 
lowest possible price. 

PRINT 
SOLENOID 
PLUNGER 

AProduct of the Seiko Group 
The GP-SOM is manufactured by Seikosha and 

exclusively distributed in the USA by Axiom. It took a 
company such as the Seiko group, world's largest watch 
manufacturer, with vast experience in the design of small, 
intricate, precision products, to come up with a totally 
new concept in dot matrix printing. 

How the Uni-Hammer Works 
The GP-SOM, which prints both graphics and 

alphanumerics, uses a rotating platen with protruding 
splines positioned behind the paper (see diagram). 
The character or graphics image is created by multiple 
hammer strikes in rapid succession as the print head 
advances across the paper. The precision gear train 
assures exact positioning of the print hammer relative 
to the splines on the platen, to provide excellent 
print quality 

AComplete Printer 
The GP-SOM has features comparable to printers 

selling for thousands of dollars. These include upper/ 
lower ASCII character sets, ribbon cartridge, SO columns 
at 12 characters per inch, adjustable tractor feed, original 
and 2copies, 30 characters per second, and full graphics 
with a resolution of better than 60 dots per inch in both 
horizontal and vertical axes. 

Plenty of Interfaces 
Interfaces include Centronics parallel, RS232C, 

serial TIL, 20mA current loop, IEEE-4SS, Apple, TRS-SO, 
PET, HP-SS ... and more. 

See the GP-SOM in action at your local 
computer store, or write for the distributor in 
your area. 

AXIOM CORPORATION 

1014 Griswold Avenue • San Fernando, CA 91340 
Telephone: (213) 365-9521 ·TWX: 910-496-1746 



~At a Glance 

Name 
Super Nova 

Type 
Arcade-style game 

Manufacturer 
Big Five Software 
POB 9078-185 
Van Nuys CA 91409 

Price 
$14.95 

Photo 1: The Super Nova game in play. 

three-dimensional starburst display that looks so real it 
makes you dizzy. The depth of field is absolutely star­
tling. This is the most striking high-speed animation I 
have ever seen (with the possible exception of the hyper­
drive display of Atari's Star Raiders. The graphics work 
in Super Nova is fast, stunning, and very uncharacteristic 
of TRS-80 games. 

As with its coin-operated counterpart, Atari's 
Asteroids game, the object of Super Nova is to destroy 
objects that appear on the screen while avoiding your 
own destruction. Meteors, of all shapes and sizes, make 
up the bulk of these targets. When you hit the larger 
asteroids, they shatter into smaller and smaller chunks, 
and, if you're lucky or skillful, they finally disintegrate. It 
should be noted that the supply of meteors is unlimited. 

Not content to menace the player with mere rocks hur­
tling through the void, Super Nova thoughtfully provides 
missile-firing alien spaceships. Three less-dangerous craft 
appear when there are six or less meteors on the screen. 
Two larger ships, worth more as targets, appear when 
you reach a score of 10,000 points. 

Some of the aliens have special shields that allow them 
to pass harmlessly through meteors. Not so for your 
fighter-touch something, anything, and you're des­
troyed. The game ends when you have lost three ships. 

Super Nova has a well-thought-out keyboard setup 
that enhances the playability of the game. Five keys con­
trol your ship's action in a fashion similar to the buttons 
supplied in coin-operated video games. The R and T keys 
turn the ship counterclockwise and clockwise, respective­
ly. The 0 key applies engine thrust in whatever direction 
the ship is pointing, and the P key fires your missiles. 
Finally, the space bar launches the ship into hyperspace. 
The keys are located so that you play the game with the 
first two fingers of each hand touching the keys and 
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Format 
Cassette 
Language 
Z80 machine code 

Computer 
TRS-80 Model I with 
16 K bytes of memory 
and Level I or Level II 
BASIC 

Documentation 
1-page insert sheet 

either thumb working the space bar. 
Super Nova would be an enjoyable game if it had only 

the features I've described so far, but it offers even more. 
This game has refinements that distinguish a truly great 
computer game from a good one. The propulsion for­
mula used to control the behavior of your ship, for exam­
ple, is Newtonian in nature, closely simulating the actual 
response you would expect from a real spaceship. Going 
too fast or too far? Turn your ship in the opposite direc­
tion and increase thrust just enough-remember, op­
posite thrusts cancel each other out-and your ship 
stops. 

The rotation controls (the R and T keys) turn the ship 
in 45 ° increments, which is the best you can do with the 
limited TRS-80 graphics. As a last resort, hitting the 
space bar throws your ship into hyperspace. So if three 
large meteors and an enemy ship are converging on you 
from different directions, this action might save you. I 
say might because a hyperspace jump ends with your ship 
popping up anywhere on the screen. Since there are 
obstacles everywhere, you may find yourself in a worse 
position than when you started. 

Game programs that cross my desk receive many a 
trial, but none is so grave or deadly as 12-year-old 
Richard's, my young neighbor and resident computer­
game buff. With his attention span of less than 5 minutes, 
he rips through normal TRS-80 games with uncanny 
speed. His response to Super Nova, however, was an en­
thusiastic "Excellent!" He stayed with it for 3 hours, until 
his mother appeared to drag him away for homework. 
There is no higher recommendation available. 

In summation, Super Nova is fast, entertaining, and 
professional. It is well worth its $14. 95 price tag. I fully 
agree with Richard-Super Nova is excellent!• 
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Tranquility Base 

Robin Moore, Warner Hill Rd, RFD S, Derry NH 03038 

Photo 1: The Tranquility Base game in progress. 
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Bill Budge has written a lunar-lander-style arcade game 
for the Apple II. Called Tranquility Base, the game uses 
Apple high-resolution graphics to portray the lunar­
lander module and the moonscape below. The player at­
tempts to bring the lunar module out of orbit and land it 
safely on one of several flat areas on the lunar surface. A 
fixed amount of fuel is provided, and the score is based 
on the number and quality of successful landings. 

Playing the Game 
The game is simple, although not necessarily easy to 

play. A key is pressed to start the action, and the lunar­
lander module appears, orbiting from left to right over a 
detailed moonscape. The rockets are controlled with the 
Apple II's game paddle 0, while the "1" and "2" keys on 
the keyboard adjust the rotational attitude of the lander. 
Each keypress rotates the ship slightly in one direction or 
the other. There are no steering rockets, so the lander's 
horizontal motion must be controlled by rotating the ship 
and using the main rockets. 

It is difficult to make a successful landing. The landing 
areas are never much larger than the width of the ship, 
and the rocket control is quite sensitive, so you might 
cause the ship to take off just as you are gently touching 
down. If the lunar module touches anything except a flat 
landing area, it crashes and explodes. Landing too quick­
ly can also cause a crash and an explosion. The score for 
each successful landing is derived from the horizontal and 
vertical velocities. of the ship when it touches down. 

Graphics and Sound 
Consistently excellent graphics are a hallmark of Bill 

Budge's games, and the Tranquility Base graphics are no 
exception. From the title display that shows the lunar 
module, moonscape, and starfield (with little apples as 
planets) to the final module explosion, the graphics are 
great. The lunar module is nicely detailed, and when it 
explodes, pieces fly off and tumble in various directions. 
Even the rocket flame is detailed: it flickers realistically 
and provides visual feedback by smoothly changing size 
as the rocket thrust is varied. 

When the lunar module orbits off the right edge of the 
screen, a new section of scenery snaps into view below, 
and the lander orbits in from the left. Tranquility Base 
also provides a close-up view of the lander and the moon­
scape when the lander is a certain distance from the 
ground: this will help you make a smooth landing. Fuel 
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Now you get more extras when you 
pick the new dot matrix printers by 
C. Itoh. Choose the Comet 80-column 
printer and get the extra benefits of 
four character sizes and paper-saving 
print compression. Choose the Comet 
II 136-column printer and receive the 
added extra of a full-width computer 
size printer that accommodates paper 
widths to 381 mm (15"). 

Both the Comet and Comet II also 
offer the rare combination oflow cost 
and high performance. Both models 
operate at an efficient 125 cps bidirec­
tional print speed and in a 9 x 7 
dot matrix. 

C. Itoh's Comet series has the 
extra advantage of a unique mul­
tilingual capability with a selec­
tion offour.different alphabets: 
English, German, Japanese and 
Swedish. Other special charact~r­
istics include a programmable 
VFU (Vertical Format Unit) plus 

self-test diagnostics. For your opera­
tor's convenience, there's easy bottom 
or back paper loading, and both 
Comets use a standard low-cost nylon 
ribbon. Plus our printers already meet 
1981 Class A FCC, UL, and fire safety 
requirements.

Ifall that wasn't enough, Comet 
and Comet II are plug-compatible 
with all major printers in the industry, 
meeting standard parallel serial inter­
face specifications. Our printers are 
backed by C. Itoh's warranty and a 
nationwide field serYice organization. 

And as a final. all important extra, when 
you choose either printer from C. Itoh 
you get immediate off-the-shelf delivery. 

So if you want the highest quality at 
the best price, look into the extras the 
C. Itoh Comet and Comet II printers 
offer. You"ll get a lot more than you bar­
gained for. For more information, con­
tact C. Itoh Electronics, Inc., 5301 
Beethoven Street, Los Angeles, CJl.. 
90066; Tel. (213) 306-6700. Chicago 
Oflice: 240 E. Lake Street, Suite 301-A. 
Addison, IL 60101; Tel. (312) 941-1310. 
New York Office: 666 Third Ave., NY, NY 

10017; Tel. (212) 682-0420. Dallas 
Office: 17060 Dallas Pkwy., No. 108, 
TX 75248; Tel. (214) 931-0177 
C. Itoh represented in Canada by 
Canadian General Electric. 

~C. ITOH 
ELECTRONICS, INC. 

One World ofQuality 

See us at NCC-BOOTH 645 



level, horizontal and vertical velocities, and altitude are 
displayed in text form below the graphics display. This 
aspect might have been improved by using analog dis-

At a Glance--------------i 

Name 
Tranquility Base 

Type 
Arcade-style game 

Manufacturer 
Stoneware 
SO Belvedere 
San Rafael CA 94901 

Price 
$24.95 

Author 
Bill Budge 

Format 
5%-inch floppy disk 

Language 
6502 machine language 

Computer 
Apple II or Apple II 
Plus with one disk and 
32 K bytes of memory 

Documentation 
Instructions in game 

plays simulated with graphics. 
Most arcade-type games make extensive use of sound 

effects to enhance the realism of the simulation. Unfor­
tunately, Tranquility Base takes little advantage of the 
Apple II's sound capabilities. Sound is used when the 
lander crashes and explodes, but it is not very realistic. I 
would have preferred some rocket-motor sounds varying 
with the thrust level, and perhaps a warning tone to in­
dicate unsafe landing parametern. 

Conclusions 
•Tranquility Base is a medium-speed lunar-lander­

style arcade game with excellent graphics. Like most of 
Bill Budge's games, it is well done and functions flawless­
ly. 

•The game is fairly difficult to play, enough so that it 
tends to discourage some new µsers. After a little prac­
tice, however, it becomes more enjoyable and exciting. 

•Whether or not Tranquility Base is worth $25 
depends on how much you enjoy the game and how often 
you play. I suggest that you try it out at a local computer 
store before you make a decision. • 

..------MARYMAC INDUSTRIES, INC. 

To Place An Order Questions & Answers 
From Outside Texas & Orders 

1-800-231-3680 Texas 1-713-392-0747 @ad1e /hae'9 

Store #G-189 

AUTHORIZED SALES CENTER 
BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack® dealership in Katy, Texas. Warran­
ties will be honored by all company owned Radio Shack® stores, & participating franchisees and dealer authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only SOJo Sales Tax. Open Mon.-Sat. 9-6 . We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 
21969 Katy Fwy, Katy (Houston), Texas 77450. 

WE ALWAYS 
REQUEST 

WE OFFER ON 
OFFER 

la NO extra charge for Master Charge 
or Visa 

Federal Express 

0 We always pay the freight and 
Delivery 

Houston Intercontinental Airport 
insurance 

U.P.S. BLUE 0 Toll free order number 

Na T11 an Out o I T 1111 Shipments! 


0 Our capability to go to the giant TandyReferences from people who have 
bought computers from us probably Save Computer warehouse 5 hours away, 
in your city in Ft. Worth, Texas, to keep you in10°10 15°10 
 stock. 

EDMcMANUS OR MORE JOEMcMANUS 

VIS..Model Ill Th;~ In Stock• 

In stock TRS-80 Model 
II end Ill 
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APPLE • ARMCO • ATARI • BANK OF LOUISVILLE 

· BAYLOR UNIVERSl1Y · BECHTEL · BELL TELEPHONE 

•BOEING •BORDEN •BYTE MAGNINE · CALIFORNIA 

D.O.E. •CENTRONICS · CHASE MANHATTAN BANK' 

•COMPUSHOP · CONSUMER COMPUTER MARKET 
ING · COX CABLE N/SPOKANE · DUKE UNIVERSITY 
MEDICAL CENTER • EASTMAN KODAK · GEN RAD 
· HARRIS SEMICONDUCTOR · HARVARD UNIVERSIN 
· IBM · !TI SEMICONDUCTOR · JONES & IAUGHLIN 
STEEL · LOYOIA UNIVERSITY · MATADOR PIPELINE 
· MICHIGAN STATE UNIVERSITY · MOUNTAIN HARD 
WARE · NATIONAL EYE RESEARCH FOUNDATION 
• NCR • ORTHO PHARMACEUTICAL • PACIFIC 
BANCORPORATION · PEABODY MUSEUM/HARVARD 
· SAVIN · SENTRY INSURANCE · SOUTHWEST FILM 
LAB · SWEETHEART PLASTICS · TEAM · THRIFT-WAY 
FOOD SERVICE · TOSHIBA INTERNATIONAL · U.S. 
COAST GUARD · U.S. FOREST SERVICE · UNIVERSITY 
OF MIAMI · WALTER REED ARMY MEDICAL CEN 
TER · WASHINGTON UNIVERSITY · WESTINGHOUSE 
· WILSON GAS PROCESSING · WORLD WILDLIFE 
FUND · XEROX CORPORATION · YALE UNIVERSITY 

Hardheaded Software. 

The folks on this list are not exactly impulse buyers. In fact, before they buy 
anything it's usually subjected to painstaking research and evaluation. Each 
one chose software from High Technology. 

In less than thirty minutes your dealer can show you why our software would 
be just right for you, too. To see the infinite variety of applications for your 
Apple II*, from inventory control to education, ask for a demonstration today. gh High Technology Software Products, Inc., P.O. Box 

B-14665, 8001 Classen Boulevard, Oklahoma City,H1
.

Oklahoma 7 311 3 ( 405) 840-9900 Teeh n 0 Iogy ""'"'"'"'"m" "'Aoo•Como"'" '"' 
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Asteroids in 

Space and Planetoids 


Oliver Holt 

Old Nashua Rd 


Amherst NH 03031 


Photo 1: Asteroids in Space is the title of the Asteroids game for 
the Apple from Quality Software. It is similar to the actual ar­
cade game; the spaceship is controlled via the game paddles. 

Photo 2: Planetoids is Adventure Internationa/'s offering. The 
use of machine-language programming combined with high­
resolution graphics results in smooth action without a jittery 
picture. 
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Asteroids by Atari Inc is certainly one of the most 
popular arcade games in this country, inspiring people of 
all ages to deposit their quarters with devotion. Due to 
this popularity, it was only a matter of time before a 
home-computer version was developed. Asterqids in 
Space (by Quality Software, referred to as QS) and 
Planetoids (by Adventure International, or AI) both 
closely simulate the Atari game, in which a player must 
destroy asteroids and alien ships by accurately firing a 
laser. An off-target laser shot or slow response is fatal. 
The Apple's high-resolution graphics capabilities allowed 
the authors to reproduce almost exactly the display 
features of the original game. Both games skillfully 
employ realistic sound effects. The two versions use game 
paddles to control the motion of a spaceship and to 
fire lasers, but because of differences in the method of 
control used each game has a unique feel. 

Planetoids 
On start-up, Planetoids (from AI) displays a menu that 

includes several levels of play. This menu is part of a 
HELLO disk program written in both Integer and Apple­
soft BASIC, allowing use in either an Apple II or an 
Apple II Plus. The options in this menu give a choice of 
easy, regular, or hard modes of play, as well as a demo 
mode to display how the game works. 

In the easy mode everything on the screen is very 
explosive. Every planetoid particle has the potential to 
destroy your spaceship unless your laser beam gets to the 
particle first. (Points are based on the number of 
planetoids you destroy.) The regular mode is supposed to 
be an emulation of the actual arcade game, but it does not 
appear to be significantly different from the easy mode. 
In the hard mode, the planetoids behave differently; they 
migrate toward your ship as if pulled by gravity. This 
characteristic becomes particularly annoying when one 
of your ships is destroyed and you still have other ships 
left to play. At this point, the planetoids gather around 
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Arm Yourself With Pascal/MT+® 

NOW! THE PACKAGE INCLUDES OUR EXCLUSIVE PASCAL ORIENTED SCREEN EDITOR. I 

I 
You know what a monster a deadline Pascal/MT+ Features: Totally Portable: 

can be if you have to face it without the Pascal/MT+ has been designed from the 

proper tools . Arm yourself with an An International Standard: beginning to generate code for many dif­

integrated set of programs, designed Pascal/MT+ conforms to the ISO Standard ferent microprocessors. Pascal/MT+ pro­
from the beginning for production use. for Pascal, our competition doesn't even grams you create today can be re-compiled 
all tuned to the single goal of producing come close' A report on the performance to run on a more powerful machine 

tomorrow.reliable software. Pascal/MT+ is a fully of Pascal/MT+ on the Pascal validation All of the extended language 
suite is included with each compiler. features are present in every version of theintegrated program production system compiler. This means you won't have toincluding our compiler, debugger. dis- start over when the customer demandsassembler and linker. _ more. more and more.Modular Program Compilation: Used by many companies, large and 

small, Pascal/MT+ produces high quality The Pascal/MT+ modular compilation Extensions: 
reliable products in an amazingly short mechanism allows construction of fully Pascal/MT+ has many extensions to thecoupled modules and programs allowingamount of time . Our run-time library 	 Pascal language too numerous to describethe modularization of large programscontains all the tools needed to begin 	 in detail here. Our 160 page user's guidewithout any sacrifice in either space or program construction immediately. 	 describes the features and gives examplestime efficiency.
Pascal/MT+ produces efficient, small 	 of how to use them . A short summary of 

features is listed below: dynamic strings,native machine code demanded by 
BCD and Floating point reals. AMD9511today's product developers. All of our Efficient Native Code: 	 support, bit, byte and unsigned wordlibrary routines and features work manipulation, 1/0 port access, afull imple­All versions of Pascal/MT+ produce effi­exactly the same on 16-bit systems as mentation of the NEW and DISPOSE heapcient. compact NATIVE OBJECT CODE. In anthey do on 8-bit systems so you can and many others.independent benchmark Pascal/MT+ out­increase your capability without re­ performed all other Pascal compilers on

writing any of your software. Your 	 Target Machines: our target machines. In addition it pro ­
production quality products demand duced the smallest final programs by Available now ... 8080, 8085 and Z80 
production quality tools. Order including only the minimum run-time Available soon . 8086, 8088 
Pascal/MT+ now, call us today! overhead necessary. Requires CP/M or CP/M86 

Pricing:
I ' Payment Terms: 8080/Z80-$475.00

I Cash, Check, UPS, C.0.0., / MT Micro SYSTEMS\ 
Others Call

Mastercard, VISA, 	 1562 Kings Cross Drive 
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_At a Glance------- ------1 
the spot where your next ship will appear, making it dif­
ficult to escape without being destroyed. Sometimes your 
spaceship will reappear directly under a planetoid and 
explode before you even realize that your ship has 
(momentarily) returned. When this happens you have no 
choice but to sit there and watch your spaceships dwindle 
away with no hope of retaliation. 

Planetoids uses one paddle and the keyboard to control 
the ship . You rotate the paddle to turn the spaceship and 
press the paddle button to apply thrust. The spaceship 
will continue to move in the direction it is pointed as long 
as the button is depressed, but it stops as soon as the 
button is released. Pressing any key on the keyboard fires 
a laser in the direction the ship is pointing. However, 
there is no provision for putting the ship into hyperspace, 
as in the original coin-operated version. 

Asteroids in Space 
Quality Software's Asteroids in Space has two choices 

on start-up, offering either a normal or demo game. 
When in demo mode, the spaceship randomly moves 
around in space shooting the laser beam in all directions 
until the ship itself is destroyed. Watching this can be 
useful if you have never played this kind of game before, 
but most users will want to go directly to the normal 
mode. This mode of play offers separate choices for 
either normal or fast lasers and asteroids. According to 
the documentation, higher scores may be obtained with 
either fast lasers or fast asteroids, or both. The game's 
difficulty increases, however. 

Both game paddles are used to control the action in this 
version. One paddle controls the movement of the space­
ship, rotating it by turning the paddle, and thrusting it by 
pushing the button. However, this game incorporates 
momentum into the action of the spaceship, requiring 
you to use the thrust to slow the ship or to change its 
direction of movement. [J have trouble playing this v er­
sion because I spend all my time trying to stop my ship 
from moving. ... GW] Unlike the Al game, your ship can 
move in one direction while it fires in another. Lasers are 
fired using the game button on the other paddle. This 
method of control is harder to mentally and physically 
coordinate, making the game more challenging and frus­
trating. This game, like Planetoids, does not have the 
hyperspace feature of the original Atari version. 

Scoring for both games is determined by the number of 
alien spaceships and asteroids (or planetoids) you can 
destroy. The QS version awards from twenty to thirty 
points for larger asteroids, more for smaller ones. Alien 
spaceships are worth up to 300 points. The Al game 
allows only ten points for the planetoids and up to fifty 
for the alien ships. 

The graphics in both games are very good, very similar 
to the original arcade game. All the objects move 
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Name 
Planetoids 

Type of package 
Arcade-style game 

Manufacturer 
Adventure 
International 
POB 3435 
Longwood FL 32750 

Price 
$19.95 

Format 
51/4-inch floppy disk 

Language 

6502 machine language 

(has inenu programs in 

both Integer and 

Applesoft BASIC) 


Computer needed 

Apple II or Apple II 

Plus with 48 K bytes 

of memory and one 

floppy-disk 


Documentation 

One page with descrip­

tion of the game; addi­

tional instructions in 

the actual program. 


* 

OWNERSHEATH 

UPG R A D E your H9' for a fr a cl i on o f t he 
cost of a new terminal with these features. 

FLICKER FREE $69.95 KIT $79 .95 ASSEMBLED 
If Columbus wou l d have had to wail !or his H9 operating at 600 baud, he might not hav e 

d lscouwered America . At last your comp u ter can commun icate with your H9 eight t imes 
f aster 14800 baud] wit h out t hat annoyitig refresh lnlerrupl t h at c auses the screen to flash 
at rates greater than 600 baud . Faster llslings. Faster program exec u tion. Eight times 
las t er. 

S29 .95 K I T $34.95 ASS EM BLED 

Why ltmlt you r output to consecutlwe lines al your terminal? CURSOR CONTROL al · 
lows your computer to mov e the cursor anywhere on the screen. Add that professional 
touch l o you r displays by u l Jllzf n g m aski n g lechrdQ u es . Fu n cllo n s Included are; left , 
r i ghl, up, down , lelt and r i ght 20 spaces , home a nd erase page . 

CURSOR CONTROL 

$59.95 K IT $69.95 ASSE M BLE D 

Ope n a whole new world to you r outpu t . The graphlcal display capabilllles o l GRA F IX 
a ll ow you l o create displays ne11er be f ore possib l e on the HO . 

GR A FIX 

LOWER CASE ENTRY S 28.88 ASSEMBLED 
Now yo u can enter lower case charac l e r s f r om the key b oar d . A Shif t L ock key allows 

th e keyboa r d to opera t e as the standa r d H9 keyboar d or t o genera t e upper and l ower 
case d epen d ing up on l he Sh l !t key as per a nor m al ty p ewriter. 

$ 3 4 . 77 ASSEMBL ED 
Lowe r ca s e capabilities g r eatly impr o11e readability on terminals mo<fllled lo r 24 lines. 

LOWER CASE DISPLAY 

S 12 .50 SE T 4 AR ROWS $ 1.00 
These qua l ity conto11r key c aps ha 11e m o ld ed-In a l ph a nu m erics . For th at p tofess i onal f ee l. 

KEY CAPS 

Full Six Month Warranty - 24 Line Compatible 

NORTHWEST COMPUTER SERVICES, INC. 

8503 N.E.30th Ave. 


Vancouver, WA 98665 

(206) 573-8381 


•H9 ts a r egiste r ed trade m a r k of Heath Co. MASTE R CARO and VISA welcome . 
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Plug Into 
yourApple II or Apple II-plus 

REUABIUTY: 
Micro-Sci disk 

with a Micro-Sci disk system, and you 
get Apple software compatibility, PLUS: 
Increased capacity, Improved performance 
and higher reliablllty. And you save 
money.too! 

COMPmBIUlY: 
With thousands ofprograms currently 

available in Apple format-and many 
more being released e:very day-the 
ability to read and write diskettes inter­
changeable with the Apple disk II system 
is a MUS! The Micro-Sci disk subsystems 
offer this compatibility and more. Our disk 
system has a jumper-selectable boot PROM 
to move from DOS 3.2 to DOS 3.3, or to the 
language system at your fingertips. 

CAPACITY: 
The Micro-Sci A-40 syst~m provides 40 

tracks ofstorage (versus the Apple disk II 
system which offers only 35 tracks). The 
A-40' s 5 extra tracks give you an additional 
20,000 bytes ofstorage.And for e:ven 
greater capacity, check out our A-70 
system which offers a full 70 tracks of 
storage -exactly DOUBLE the storage 
capacity ofthe Apple disk II system! 

PERFO:RMANCE: 
Micro-Sci's disk systems' abbreviated 

track-to-track access time of 5msec (versus 
15msec for the Apple disk II) means 
improved random disk access performance. 

systems incorporate band-actuated head 
positioners for faster access and more 
accurate head positioning. Each disk sys­
tem features Micro-Sci's improved media 
centering system which provides uncom­
monly accurate diskette registration, and 
virtually eliminates damage to the media 
centering hole. 

PRICE: 
The Micro-Sci A-40 drive, with controller, 

is priced at only $549; the second A-40 
drive is only $449. The large-capacity A-70 
disk drive with controler is only $699, with 
the second drive priced at only $599. 

Call or write us today to order your new 
Micro-Sci disk system. 

17742 Irvine Boulevard, Suite 205, Tustin, California 92680 I Phone: 714/731-9461 I Telex: 910-346-6739 
Apple and Apple II are registered trademarks of APPLE COMPUTERS INC., SAN JOSE, CALIFORNIA 
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Name Language 
Asteroids in Space 6502 machine language 

Type of package Computer needed 
Arcade-style game Apple II or Apple II 

Plus with 48 K bytes 
Manufacturer of memory and one 
Quality Software floppy-disk drive 
6660 Reseda Blvd 
Suite 105 Documentation 
Reseda CA 91335 One page with descrip­

tion of the game; addi­
Price tional instructions in 
$19.95 the actual program. 

Format 
51/,-inch floppy disk 

smoothly without the annoying "jumping" or jitter effect 
predominant in lower-resolution video games and some 
of the poorer high-resolution graphics games. Sound 
effects were also similar to the arcade game, but I felt the 
QS version to be more realistic and of higher quality. The 
AI sounds were barely audible over the pounding of the 
keyboard while I was firing at objects on the screen. 

Conclusions 
Having played both games, I feel it's difficult to choose 

between them. The QS version offers different speed 
variations, while the AI version offers three levels of 
play. I like the AI version better because it can be slightly 
easier to play and there are three distinct variations to the 
game. The more astute game player might prefer the 
greater physical dexterity and mind/eye coordination re­
quired by the QS version. However, the games are dif­
ferent enough to entice most people to own both. • 

A Public Service of This Magazine & The Advertising Council 

Need help? 
Callus...~ 
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Captain Schirra, one of the first Astronauts, 
flewaM three missions-Mercu Gemini 
and Apollo-during his 295 hours in space. 
His contribution to he application of 
microcomputer technology plus his expert 
knowledge and experience re valuable 
assets in his role ~adviser to The Denver 
Software Company. 

he Denver Soflv.•are Company is a 
manufacturer of microcomputer application 
software for business and home use; 
emphasiZtng ease-of-use, quality, and 
economy of time and investment. DSC's 
business applications are developed 
with 1he advice of theBig Eight 
accounting firm, Peat 
Marwici< Mltchell & Co. 

Products of 
The Denver Software Company include: 
The RNANC/AL PARTNER™, an accounting 

system for small business and home use that 

features a seH-teaching bookkeeping manual. 

The PASCAL TUTORr"' and The PASCAL 

PROGRAMMER'". 

See details on facing page. 
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Programming Quickies 

Using Page Two with 

Apple Pascal Turtle Graphics 


Bruce Wallace, 333 Escuela 

Ave #316, Mountain View CA 94040 


So, you have Pascal up on your Apple and you're 
ready to use the built-in turtle graphics. One of the first 
things you probably notice is that the Pascal manuals 
never mention which high-resolution graphics page you 
are working with. In fact, the manuals don't even men­
tion that a second page exists. Well, it does. And, it turns 
out to be fairly simple to use the unit TURTLEGRAPH­
ICS on either page. There are three things to be con­
sidered: 

1. reserving the page two memory space 
2. getting TURTLEGRAPHICS to plot on page two 
3. getting the Apple to display page two 

Before we get into graphics, we'll need a technique for 
PEEKing and POKEing. This can be done with the help of 
the following declarations: 

TYPE byte = 0 .. 255; 
pab = PACKED ARRAY[O .. 1] OF byte; 
multitype = RECORD 

CASE integer OF 
1 : (int:integer); 
2 : (ptr:fpab); 
3 : (dptr:linteger) 

END; 

A variable declared to be of type "multitype" can be 
referred to as either an integer or a pointer variable. This 
leads to the following definitions: 

PROCEDURE poke(addr:integer; value:byte); 
VAR local:multitype; 
BEGIN 

local.int : = addr: 
local.ptrl[O]: = value 

END; 

FUNCTION peek(addr:integer):byte: 
VAR local:multitype; 
BEGIN 

local.int : = addr; 
peek:= local.ptrl[O] 

END: 

Now that we can access memory directly, we need to 
reserve the memory space for high-resolution page two; 

otherwise, Pascal might try and use it for stack or heap 
space. The UCSD extension routine RELEASE will do the 
trick for us. Assume that "save" is declared to be of type 
"multitype." The code segment: 

save.int : = 24576; 
release(save.dptr): 

will reserve all of low memory up to address hexadecimal 
6000 (24 K). This is done once at the beginning of your 
program. 

Next, inform TURTLEGRAPHICS which page it is to 
use. Do this by placing a 2 or a non-2 value into a par­
ticular memory location for page-two or page-one plot­
ting, respectively. A pointer to this location resides as the 
eighth entry in a pointer table. The table itself is pointed 
to by the contents of absolute locations 254 and 255 
decimal. This leads to the following routine, which sets 
the page to be plotted on: 

PROCEDURE setdraw(page1 :boolean); 
VAR local:multitype; 
BEGIN 

local.int : = 254; 
local.int:= local.dptrl + 14; 
IF page1 THEN local.dptrf : = 1 ELSE 

local.dptrf : = 2 
END: 

Finally, we must be able to switch the page that Apple 
is displaying. After we are in the high-resolution mode 
via a call to GRAFMODE, we simply PEEK or POKE as 
we would in BASIC. Using the above PEEK or POKE 
routines, access -16299 or -16300 for page two or page 
one, respectively. 

In general, INITTURTLE only works with page one, 
and, in fact, it even resets the display mode to page one. 
Use FILLSCREEN to clear page two. Also, the turtle posi­
tion is not moved when changing the high-resolution 
page via "setdraw" above. For example, if you left off 
plotting at x,y position 50,50 with an angle of 45°, that's 
where you will start plotting on the other page. 

Armed with these handy code segments, you can now 
get smooth animation by flipping from page to page. This 
should open up new possibilities for Apple Pascal graph­
ics users.• 
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Lifelines. 

The serious publication 


for the serious 

software user. 


• 	 April 1981 Vol. 1 Issue #11----- .... --..-..
-~~- ----===-~-
lmii• • l..ii---- ­

• 	 From the Software 
Evaluation Group: A 
thorough assessment of 
Condor*, A Database 
Manager. 

• 	 BASIC Comparisons: Part II 
of the SBASIC* Review. 

•A careful look at PMATE*, 
A New Text Editor. 

·condor is a trademark of Condor Computer Corporation. 

"SBASIC is a trademarkol Topaz Programming. 

"PMATE is a trademark of Phoenix Software Associates, Lid. 

"CPIM is a trademark of Digital Research, Inc. 


Lifelines is the publication 
dedicated to keeping you 
up-to-date on happenings 
in the explosive micro­
computer world. 
Lifelines specializes in news about software for CP/M* 
and similar operating systems. 

Lifelines does it with a guarantee of high 
level, in-depth analysis of software uses and 
capabilities. 

Lifelines does it with valuable information 
necessary to make intelligent software buying 
decisions. 

Lifelines does it with the latest 
information on The CP/M Users Group. 

Lifelines does it with thought provoking 
discussions on many of the more controversial issues 
facing computer users. 

How can you live without Lifelines? 

Subscribe Now! 
$18.00 for twelve issues : U.S., Canada, and Mexico. 
$40.00 for twelve issues: all other countries. 
$2.50 for each back issue: U.S., Canada, and Mexico. 
$3.60 for each back issue : all other countries. 

All orders must be pre-paid by check to: LIFELINES, 
1651 Third Avenue, New York, N.Y. 10028-Checks 
must be in U.S. $, drawn on a U.S. bank. Or use your 
VISA or MASTERCARD. Call (212) 722-1700 
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SuperSelling Terminals HP-41C Calculators .. . . $199.00 
We have the following Lear Memory Modules. For storing 
Siegler Terminals in stock at programs of up to 2000 lines of 
prices too low to print-Call for program memory $29.95 
quotes. 
ADM-3A lndus­
IIies favorite "Exira Smarr Card Reader. 
dumb terminal Records programs and data 
tor some very back onto blank magcards. 

$199.00smar1 reasons. 
ADM-3A + - The Printer. Upper and LowerNEW from Lear . 
~-, case. High resolution plot·Siegler. CAil! ~~ ting. Portable ThermalIT IS HERE!-ll m operation . . . . . . . . $355.00is the new Application ModulesIntermediate Terminal $29.95 trom Lear Siegler. Call tor details. 

Dysan Diskettes-Single side. 
Single density. Hard or Soft Sector 
$5. ea. 
Memorex 340l's-5 1;. discs 
$3.25 with hub ring for Apple 
$3.50. 

Memory IntegratedCircuits­
Call for qty. discounts when 

HP 41CV Plus Cardordering over 50 units. 
Reader &Printer $799.00Motorola 4116 (200 

Nanosecond Plastic) ""' Quad RAMS tor the 4l·C$4.50ea. 
(Equivalent to four Fairchild 2114 • 
Memory Modules all(Standard Power. 
packed into one.)Plastic) $4.50 ea. 
$95.00 

IMPORTANT ORDERING INFORMATION All orders must include 4% 
shipping and handling. Mass. residents add 5% sates tax. Michigan 
residents 4 % !or sales tax.Phones open !rom 8.30 a.m to 700 p .m . 
Mon.-Fli 11.00 a .m to 4.00 p .m Sal P.O.'s accepted !ram Dun & 
Bradstreet rated companies-shipment contingent upon receipt ol 

signed purchase order. Sale prices valid tor month ol magazine 
date only - all prices subject to change without notice. Our Ann 
Arbor retail store is open 11.00 a .m to 7.00 p.m Tues..Fri. 10.00 am 
to 5.00 p .m Saturdays. 

Gel crisp. letter quality output & Enclosure $799.00and ease of operation that's 4K AIM·65 $499.00unsurpassed. This system PL65 High Level Languageincludes a Commodore 8032 32K $125.00CPU. a 4040 Dua l Disk. a C. lloh Paper tor the Aim (roll) $2.50printer and X/face. and Word Rockwell's 4-slotPro 4 Plus (all cables included). Motherboard (sale) $175.00Call tor details and low prices. Fourth for Rockwell AIM·65 $175.0 Lisi $5685. COMPUMART $4995. 850 Interface w/Cable $249.95 
A complete system including a 
Dual Disk Drive. Tractor Printer. 
and an 80 column 32K CPU for NEW SUPER SPEClAl>-­
under $4.000. No interfaces 

needed. Cables included. 


HP83 Basic System- Includes HP-List $3.985. CompuMart $3635 
83. ROM Drawer. MassStorage 

New accessories from ROM. 51/•" Single Master Flexible 
Commodore for Commodore Disc Drive. HP·IB Interface Mod· 

Visicalc $199 ule. 2 meter HP-IB cable. $4249. 
Word Pro 4 $299 HP-85 System- Save $400 on HP· Ozz the Information Wizard $395 85 A ccessories with purchase ofWordcraft 80 $395 an HP-85. Order accessories with Tax Preparation Planner $495 your HP·85 and w e will save youDow Jones Portfolio $400 off the purchase pnce ofMgmt System $149 those accessories. SAVE $400!Personal Tax Calculator $69 
Assembler Development HP-85ACCE:;SORIES-We carry
Package $99 HP Peripherals (Disk Drives to 

Graphics Plotters) Enhancements, 
SA VE $200 on Commodore (BASIC Training. General Stalis· 
Accessories with purchase of a tics. Financial Decision Math. Lin· 
32K PET. When you buy a 16K PET. ear Programming $95 ea.); HP-85 
apply SlOO toward PET Accessories; (Enhancement 

accessories SA VE $200! 
 ROMs. ROM drawer. Overhead 

Transparency Kit); Supplies. (Plot· Educators Take Note!! Comma· ler Pens. Tape Cartridges); Inter· dore has extended its 3 for 2 deal face Modules (HP·IB Interface.until 6·30·8L HP·IB Interconnect Cables. Serial L--------------1 (RS-232C) Interface Module).
Visit our giant We can get your every HP 

peripheral made tor the HP-85.ANN ARBOR STORE 
VISICALC PLUS FOR HP-85 Every­

1250 North Main Street thing you ever wanted from Visi· 
Ann Arbor. Michigan calc plus plotting. $200. 

Disk. DOS33. & Controller. and a 
Sup R. Mod RF Modulator 
List $2209.00 
COMPUMART Sale Price, 

$1895.00 
SOITWARE FROM APPLE 
Apple Plot. The perfect graphic 
complement for Visicalc $70.00 
Dow Jones News & Quotes 

$95.00 
Adventure (Uses 48K) $35.00 
DOS Tool Kit $75.00 
Apple Fortran $200.00 
Tax Planner $120.00 
FROM PERSONAL software 
Visicalc $149.00 
Desk Top Plan $99.00 
NEW FROM MUSE 
The Voice $39.95 
Super Text $150.00 
Address Book $49.95 
Miscellaneous Apple II 
Accessories. 
Easy Writer (80 col. need a 
Videx) $249.00 
NEW from Apple for the Apple 
n, 
DOS 3.3 Convert disks lo 16 sector 
format for 23% more storage and 
taster access $60.00 
NEW for the Apple II 
From MicroSoft 
16K RAM Board $195.00 
FORTRAN $175.00 
COBOL $750.00 
Card Reader from Mountain 
Hardware $1,195.00 
HI-Res Dump for 460 Printer from 
the Computer Station $49.95 
Trend Spotter-Statistical 
graphics program. Works with 
Visicalc $275.00 
Exclusive-Magic Wand for the 
Apple-Required Videx. Z-80 soft· 
card complete system $925.00 
(Requires 48K Ap le and disk) 

HARDWAREACC~RIESFOR 
APPLE 
Silentype Printer w/x face $635 
Super Sound Generator 
(mono) $159 (stereo) $259 
Light Pen $249 
X-10 Controller (plugs into pad­
dle por1) $49 

Mountain Computer-Expan· 
sion accessories for your Apple 
Introl-10 System $289 
Super Talker $299 
The Music System $545 
ROM plus board w/Keyboard 
filter $199 
Clock Calendar $280 
Apple Expansion Chassis $650 
ROM Writer $175 
16 Channel A to D Converter 
$350 

From VIDEX!-Video Term. 
80 Col x 24 line. 7 x 9 Matrix plug 
in compatible board tor the 
Apple IL Price $325 without 
graphicsEPROM With graphics 
EPROM $350. 
S.SM Serial & Parallel Apple 
Interface $225 
ABTs Numeric Key Pad SllO 
CaWornia Microcomputer 
Keyboard $195 

Save S200 on Apple Accessories 
with purchase of an Apple II. 
Order accessories for your Apple. 
and we will give you S200 off 
the purchase price of those 
accessories. SA VE $200 
APPLE ID IS IN STOCK-CALL! 
APPLE lll Information Analyst 
Package-128K Apple Ill. Black 
and White Monitor 12 ". and infor­
mation analyst software. 

Price $4740. 

SEND FOR OUR 

FREE CATALOG 


COMPUMART stocks the com­
plete line of MATROX PRODUCTS. 
Call for specs. 
COMPUMART now otters the 
ENTIRE DEC LSl-11 PRODUCT LINE. 
Call tor prices & delivery. 

NOVATION CATtm 
ACOUSTIC MODEM 
Answer Originate. 
300 Baud Bell 103 
$169.00 
NEWlD-CAT 
Direct Connect 
Modem from Nov· 
ation $199. 

COMPUMART exclusive ATARI 
SPE~Alari 800 Personal 
Computer System-Includes 800 
operators Manual 16K RAM 

Box ­
$899. 

PERIPHERALS 
Atari 410 Program Recorder 
$89.95 
Atari 810 Disk Drive 
(SlOO off with purchase) $699.95 
NEW Dua!Disk double density 

$1499.95 
825 Printer (Centronics 737) 

$995.00 
RS232 lnter1ace w/Cable $249.95 
NEWl Light Pens $74.95 
NEWl Visicalc tor Atari $199.00 
Educators Take Note. A tari has 
extended its 3 for 2 deal until 6· 
30 81 Any educational institution 
that buys two Atari 800's will 
receive an Atari 400 computer 
absolutely FREE. Call our sales 
dept tor complete d etails. 

Memory Module. IOK ROM 
Operating System. Power 
Supply. TV 
Switch ~ ,,; 

APPLE II ....~ PM65 Expansion Accessories forCompuMart carries the entireWe carry the most complete theAim-65Commodore line of computers. inventory of Apple computers. Call for specs and prices.
peripherals. and accessories­peripherals. and software. CALL! Forth tor Rockwell AJM-65$195.00call our sales force today torOUr Best Selling Apple System, 
complete prices and specs. ROCKWELL AIM 65Save over $250 on our most 

Our AIM system includes 4K AIMpopular Apple System. System The CompuMart / Commodore with BASIC interpretor assembler.includes a 48K Apple IL Apple Word Processing System Power Supply Cassette recorder 

http:AJM-65$195.00
http:1,195.00


EXCLUSIVE from COMPUMART! 
Special 011er. Zenith Color 
Video Monitor for $379! 

NEW FROM SANYO-Four Great 
Monitors at Low COMPUMART 
Prices. Sonya's new line of CRT 
data display monitors are 
designed tor the display of 
alphanumeric or graphic data. 
9" Sanyo Monitor B/W $179. 

12" Sanyo Monitor B/W $289. 
12" Sanyo Monitor with green 
screen $299. 

THE NEC MONITOR-Composite 
video using BNC connectors. 8· 
pin connector tor VCR/VTR 
video loop. In/Out and television 
reception. $599. 

~, ~_,fir..,:--: · ~ · 
-.flf - · -- . i I() n r.: !, '!.,: 

C-ITOHSTARWRITER LE'ITER 
QUAIJTY PRINTING FOR UNDER 
$2,000! 
This daisywheel printer gives 
high quality at a low pnce. 25 
cps.Parallel and serial interfaces 
available. Price $1895. 
For this month only COMPUMART 
w ill give 10% oU on any word 
processing package when you 
buy one of the above letter qua!· 

ity printers trom us. 

NEC THE FIRST NAME IN llTI'ER 
QUAIJTY PRINTERS 
COMPUMART offers beautiful 
print·quality with NEC Spinwriter 
terminals. Both KSR and RO ver· 
sions g ive unsurpassed hard 
copy output. CAIL 

NEC Spinwrtters include these 
special features. 
- One o! the highest reliability 

!actors in the industry. Less 
downtime 

-Spinwriters utilize the unique 
NEC design thimble as 
opposed to the daisywheel 
Capable of 30 million 
impressions. 

- National Service. 
- Both thimbles and ribbons are 

quickly and easily changed. 
Ribbons come in a cartridge 
for stain free removal. 

~ 
Options Available tor NEC 
Spin writers. 
- Field installable tractor teed 
- Can be ordered with cut sheet 

feeder installed at factory. 

COMPUMART PRICE 
5510 $2749. 
5515 $2849. 
5520 $3149. 
5525 $3249. 
5530 $2749. 

SPECS 

List Price 
$30 55 

$3135. 
$3415. 
$3455 
S3055 

5510 Receive- Only (RO). Friction 
feed platen copy control 
impression control bidirec· 
tional 10·!2 p1tch. 6·8 lines 
per inch. autoteed. ribbon· 
out. cover open switch. and 
self·test. 

5515 RO unit. specs. same as 
5510s. Diablo compatible. 

5520 KSR with numeric keypad. 
Specs same as 5510. 

5525 KSR w ith numeric keypad 
Diablo compatible. specs 
same as 5510. 

5530 RO unit. same specs as 5510 
1 Centronics para llel inter 

face. 

NEW FROM INTEGRAL DATA 
The incredible Model 737. The 
CENTRONICS PRINTERS 

11-lE IDS 560 PRINTER. All the 
closest thing to letter quality print exciting teatures·or the 400 
tor under Sl.000. 737·1 (Parallel series plus 14'h" paper capacity, Omni Prtnters 
Interface) 132 col graphics printer~ from TeJCas 
List Price $899. SPECIAL $795. Prtce $1695. ~ Instruments 
730·1 Sale Price $695. IDS 445 p . d l i / The 810-Ust $1895. SALE! $1795. 

. nee ower :---.._ / The 820 (Ro) Package-
than the 440 and equippea~ Includes machirie·mounted 
with a better pnnt head IDS paper tray and cable. A com 
445 w I graphics $894. IDS 445 pressed pr n t option and device 
w/o graphics $795. forms contrnl are standard lea· 
IDS 460 $1,295 lures. $2,155. 
The 460's features include. Corre· The 820 (KSR) Package­
spondence quality printing. high Includes lull ASCH Keyboard plus 
resolution graphics capability. all of the features o! the RO 

r ammable rint ustilication $2395. 

COMPUMART FEATURES 
TYPEWRITER QUALITY 
PRINTERS: 

.., f I• lo> • • ­
• 9 • .. • - ~ ' • . . . . . . ~ - . . . .~ NEC AND C-ITOH! 

Our expert technicians will service any product we 
sell that cannot be better. or faster. serviced by the 

COI\1PU ART has been serving the manutacture(s local service center. 
computer needs of industry since 197l~A C f ·ru t· d t d ta 11 us or more 1 orma ion on pro uc s. pro uc 

We stock. for immediate shipment. ~ configuration and service. Our phones are open 
only those products from the finest .f~Monday thru Friday, 8,30 am. to 7:00 pm. and Sat­
m1cro-computer manufacturers. _~- urday 11:00 a.m. to 4:00 p.m. 

And any produc::t. ~xcept sotfware. · We have a staff of highly knowledgeable 
can be returned w1thm 10 days for a · sales people waiting to hear from you and to 
full refund-even if you just change your help.
mmd 

Because service is what we're all about.
We also honor all manufacturers' warranties. 

800·343·5504 
_ SYS'I:t:'MS In Mass. Call 617-491-2700 

(j,~~~ COMPUMART 

~ 65 BENT STREET, DEPT. 1105 , P.O. BOX 568 
:::,, CAivIBRIDGE. MA 02139 
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COMPUTER STORE 


HARDWARE 
 SOFTWARE 

0 0 


e({f- POWER MODE~ 

• 	 RS 232 Communications over existing 

AC power lines. 

• 	 Easy installation - plug into AC 
receptacle. 

• 	 110 or 300 BAUD rate - switch 
selectable. 

• 	 Full duplex operation. 

• 	 Multi.point network capability. 

• 	 Standard DB 25 1/0 connector. 

Order one per each communication point• 
$139.00 each including shipping• C.O.D., check 
or money order. 

BAY TECHNICAL ASSOCIATES, inc. 

Highway 603 • Boy St. Louis. MS. 39520 
P.O. Box 367 (601) 467-6231 
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With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need ... until now. 
The DS180 matrix printer provides the total package of perfor­
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the DS180 is a real work­
horse designed to handle your most demanding printer require­
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 
High Speed Printing-Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 1pm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a9x7 matrix with true lower case descenders and underlining. 
Non-volatile F.or.mat Retention - a unique Qto.Qramming keypad 
featuring a non-volatile memory allows the user IQ configure the 
DS180 for virtually any applic_ation. Top of form, horizontal and 
vertical tabs, perforation skioover, communications parameters 

and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins. baud 
rate, etc.... it's all stored in the memory. If you need to recon­
figure for another application, simply load a new format into the 
memory. 
Communications Versatility- The DS180 offers three inierfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1 K buffer and X-on, X-off hand­
shaking ensure optimum throughput. 
Forms Handling Flexibility-Adjustable tractors accommodate 
forms from 3"-15". The adjustable head can print 6-part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 
If you woulci like more informatiora on how the DS180's low.-c0st 
toMI printer paekage can fill your application, '.give us a call at 
Datasouth. T.he IJS180 is available for 30-day delivery from our 
sales/service distributor.s throughout the U.S. 

data@@M~Gu 
computer corporation 

4740 Dwight Evans Road• Charlotte, North Carolina 28210 • 704/523-8500 



Washington Tackles the 

Software Problem 


There was a time when a personal 
computer was nothing more than a 
microprocessor, some support cir­
cuits, a couple of thousand bytes of 
memory, and a few light-emitting 
diodes. In those bygone days, "soft­
ware" consisted of a painstakingly 
crafted 1280-byte nano-BASIC inter­
preter, which was stored as perfora­
tions in a long, thin strand of paper 
and loaded into the machine by a 
device known, quaintly, as a paper­
tape reader. 

Today, all you have to do to get 
your new 16-bit, 8 MHz, 12 M byte, 
512-by-512 pixel, hand-held color 
widget going is to break the 
cellophane. And as long as you 
haven't managed to clobber the 
widget's sophisticated mega-tasking, 
ultra-user operating system, or the 
various editors, high-level language 
compilers and interpreters, and 
powerful application programs that 
come as standard equipment, you are 
up and running. 

All that fancy software is as much a 
part of the widget as the hardware 
that it runs on, and the attempt by the 
Widgetizer Corporation and others 
like it to protect their investment in 

About the Author 
Christopher Kem is a lawyer by training, a 

journalist by trade, and a computer program­
mer just for the fun of it. 
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software development is the reason 
why the courts and Congress now 
find themselves confronted with the 
"software problem." 

The Software Problem 
The software problem actually 

existed before the advent of the 
microcomputer, but spectacular im­
provements in microcomputer hard­
ware have increased the demand for 
sophisticated software. At the same 
time, reduced production costs for 
hardware have radically enlarged the 
computer market, making it increas­
ingly difficult to control software 
piracy. 

Most microcomputer products are 
based on one of a relatively small set 
of microprocessors, so it is technical­
ly as well as economically practical to 
copy software, moving it from one 
hardware environment to another. 
Within the hobby market, this 
typically takes the form of one hob­
byist copying commercial programs 
for a few friends. At the least, this is 
probably a violation of the pur­
chaser's contractual obligation to the 
software vendor; it is certainly the 
moral equivalent of larceny. But 
although this practice is obviously a 
serious matter for those who sell soft­
ware to the home market, its relative 
economic significance is fairly small. 
The real problem is the commerical 
duplication-often entirely legal-of 

software and software-based pro­
ducts for commercial purposes. 

The Copyright Problem 
When Congress overhauled the na­

tion's copyright laws in 1976, it 
sidestepped the software problem by 
failing to specify the extent to which 
computer programs were eligible for 
copyright protection. A source listing 
clearly could be protected by copy­
right; a listing of a program is, after 
all, just a text. But what about the 
program as it appears in other forms? 
It was not clear whether object code, 
stored as a series of binary electronic 
impulses in memory or as magnetic 
fields on a mass storage device, was 
also subject to the creator's copy­
right. 

One notorious illustration of the 
problem involved a microcomputer 
chess game sold by a Florida com­
pany called Data Cash Systems. The 
Data Cash game appeared on the 
market in 1977 and sold for $169. A 
year later, JS & A Group Inc of 
Chicago introduced a competitive 
chess game for $99. The program it 
used was identical to the one used in 
the Data Cash machine. 

Although the two programs were 
unquestionably the same, Data Cash 
lost its copyright infringement suit on 
the grounds that the law, as it then 
existed, did not protect software in 
object-code form. The trial court rul­



"And in conclusion,

I'll only use 


my exceptional powers 

for the good ofmankind:' 


"That's a vow all we Vector 3005s make. And it's not one 
we make I ightly. 

"After all, being the only product on the market with 
a Vector 3 terminal, a 5)-:1'' floppy, and a 51.I" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code-the first time 
sophisticated IBM-style technology has been available 
on a small business system. This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMO RITE Ill and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili­
ties as well as financial planning, forecasting and 
basic accounting. 
"And we're reliable. Our powers won't diminish, our abili­

ties won't fade, and dedication to mankind won't weaken . 
"For more information and your nearest dealer, call 

Vector at 800-423-5857. In California, call 800-382-3367. 
Or write to them at 31364 Via Colinas, Westlake Village, 
CA 91362. 

"Thank you all for coming today. And I hope we'll have 
the chance to do business together in the future '.' 

Y-cero:I 

VECTOR GRAPHIC INC. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 
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Supreme Court Takes a 

Softer Look at Software 


"A claim drawn to subject matter otherwise statutory does 

not become nonstatutory simply because it uses a mathemat­


ical formula, computer program, or digital computer." 

Justice William Rehnquist, Majority Decision, Diamond v. Diehr, March 1981 


With this somewhat cryptic 
remark, the Supreme Court has, in 
the words of software and patent 
expert Morton C Jacobs, "removed 
the shackles from the software in­
novator." The Diamond v. Diehr 
decision (described in the accom­
panying article) was the culmina­
tion of years of court cases involv­
ing the patentability of software. 

The key word in the above 
quote is "statutory." According to 
patent law, an invention is 
statutory if it is a "process," 
"machine," "article of manufac­
ture," or "composition of matter." 
All other inventions.are said to be 
nonstatutory. For example, com­
puter programs or mathematical 
algorithms' are currently consid­
ered to be nonstatutory by the 
court. In the Diehr case, the 
Supreme Court decided for the 
first time that an invention does 
not become ineligible for a patent 
simply because of the presence of a 

computer program in the inven­
tion. However, an invention must 
still fall in a statutory category and 
must pass the traditional tests for 
merit: it must be "novel," "useful," 
and "unobvious." 

The court has yet to take the 
final step and say that software is 
patentable, but this important 
decision points in that direction, 

Jacobs feels that now small 
businesses can afford to once again 
become innovators in the software 
field. Small-business entrepreneurs 
need patent protection to raise 
venture capital to bring their ideas 
to fruition. 

Ruth M Davis, former director 
of the Center for Computer Ser­
vices and Technology of the Na­
tional Bureau of Standards, agrees 
that "there is a small-business 
potential to innovate in the soft­
ware field ... the patent system is 
important in stimulating [this] 
technological innovation." 

The closeness of the 5 to 4 deci­
sion in the Diehr case has led some 
observers to conclude that the 
court is evenly divided on the soft­
ware issue, but Jacobs is quick to 
point out that the court is becom­
ing progressively more and more 
"pro-software" in its recent deci­
sions. Further, the Supreme Court 
has had the benefit of advice and 
testimony from computer experts 
over the years, and the growing 
sophistication of its decisions 
reflects this. 

Of course, the answers aren't all 
in yet. For example, what if an 
enterprising inventor puts a new 
program in a computer so that he 
can claim the novelty of the entire 
machine7 This effectively preempts 
the algorithmic content of the pro­
gram. The courts have balked at 
this approach in the past. Even so, 
the day may soon come when a 
program residing on a floppy disk 
will be granted a patent. .. CM 

ing was affirmed by the US Court of 
Appeals for the Seventh Circuit, and 
precipitated considerable concern 
within the data-processing industry. 
It appeared that in the future, the on­
ly realistic defense against software 
piracy would be strict enforcement of 
licensing agreements. But a licensing 
agreement binds only those who are 
party to it. It has no legal effect on a 
pirate who obtains the software 
without signing an agreement. 

The copyright problem was re­
solved by the Computer Software 
Copyright Act of 1980, which was 
passed in the waning days of the 96th 
Congress and signed by President 
Carter just before he left office. The 
Act amends the 1976 copyright stat­

ute by defining a computer program 
as "a set of statements or instructions 
to be used directly or indirectly in a 
computer to bring about a certain 
result." The word "directly" refers, of 
course, to the object code. But while 
the new copyright law protects both 
the source statements and the se­
quence of machine instructions in the 
program, it does not protect the 
underlying logic of the program-the 
operations that the software is de­
signed to perform. 

The Patent Problem 
The most effective way to prevent 

unauthorized use of computer pro­
grams would be to patent them. A 
patent would protect the process that 

a program carries out, regardless of 
its specific form. True, the duration 
of a patent is short (17 years), but in a 
rapidly changing industry that disad­
vantage is only theoretical; for prac­
tical purposes, the protection af­
forded by a patent borders on the ab­
solute. 

Several attempts have been made 
to get the Supreme Court to recognize 
the patentability of computer soft­
ware. In Gottschalk v. Benson (1972), 
the Court unanimously rejected a pat­
ent claim for an algorithm that con­
verted numerical data in binary­
coded-decimal form to pure binary. 
In his opinion for the Court, Justice 
William 0 Douglas started with the 
long-established proposition that "an 
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SPEND $62.40 TO 

READ THIS ADVERTISEMENT.* 


A
salesman generating 1.5 million dol­
lars in sales annually for his company 
does so at the rate of $12.48 per 

minute. That's expensive time-should it 
really be used in rummaging, through filing 
cabinets, writing long reports or talking to 
dozens of people looking for one small, 
crucial piece of information? 

Of course not, so you hire an accounting 
staff, customer support personnel, and mar­
keting people to support the business and let 
your salespeople sell. But the overhead takes 
a large slice of that $12.48. 

A Delta system can do the work of a 
swarm of secretaries, a fleet of filers, a ton of 
telephones-simultaneously. It's a highly 
developed work processing system that can 
maintain files, generate reports, process 
orders and do all routine office work with 
speed and accuracy. It lets your people get on 
with the business of making money. 

We at Delta Products have spent five years 
designing the most reliable, efficient Z80 
based microcomputer available on the mar­
ketplace. It's fast-some models use multi 
processors to eliminate the delays associated 
with other multi user systems. It's expand­

*(and save thousands later) 

able, allowing your Delta system to grow with 
your company's growth and change with 
your company's needs. And it's rugged; 
requiring a minimum of service or 
maintenance. 

But the soul of any computer system is the 
software; therefore, having perfected the 
hardware techonology, Delta is now dedi­
cated to the development of application 
packages designed to warm the cockles of a 
corporate executive's heart. Our "Uni-form", 
for example, will keep purchase orders, ac­
count statements, sales and shipping orders 
indexed, cross-indexed and filed in any man­
ner required. 

And when your Delta system has helped 
your business grow, it's ready to grow right 
along with you-every Delta System is com­
pletely expandable and configurable. 

You have spent five minutes reading this 
advertisement, at a cost of $62.40 in potential 
sales. Have you calculated what a Delta 
system can save your company? (Hint: a 
Delta system can pay for itself in less than 24 
hours of time saved.) 

Call us today for the name of your nearest 
Delta distributor. 
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"BEST PRINTER VALUE IN THE WORLD" 
Check our prices on THE ULTIMATE IN QUALITY 

I 
 Epson Printers 
I APPLE & MOST OTHER COMPUTERS 

NEWI MX80 

40, 80, 132 columns 


LIST !645" 
TX 80 w/Graphics 

LIST jJ.eg 
Apple Controller & Card 

& Cable 


LIST~ 

• Most reliable small printers ever sold! 
• Uses standard printed paper. 
• Graphics 	 option transfers screen image 


directly to paper. 


• S798 
IF 

JI\. 

ATARr 
MAKES 

IT, WE 


SELL IT 


Assembler/Editor .......... . ........ 45 

Atari 400 Computer . .... ... ... ..... 439 

Atari 820 Printer ... ....... . ........ 429 

Atari 810 Disk Drive .. ............. . 499 

Atari 410 Program Recorder .. . . ..... 69 

Atari 16K RAM Module ............. 149 

Atari Basic ROM ... . ..... .. .... . .... 45 

Atari Visicalc . . ......... . ... . • ..... 180 

Basketball . .. . .. .. ... ..... . . .. .... .. 30 

Video Easel .. . ...... .. ...... .. ..... . 30 

Super Breakout ....... •. . ..... ...... 30 

Music Composer . . ... . ........ . ..... 45 

Computer Chess ... . . . . . .. . . . . . .. .. . 30 

Star Raiders ............ . .... . . . .... 39 

3D Tic-Tac- Toe .. . ...... . . . ......... 30 

850 Interface .......... .. . .. . . .. ... 169 

825 Printer ......... . ... . • . .. ..... . 795 


PRINTERS, MONITORS, DISCS 
Anadex DP8000 . .... . .... .. .. .... . . 850 Paper Tiger 445G w/Graphics ... . . . 725 Dysan disks (pkg. 10) ............. .. 50 

Anadex DP8000AP ... ...... ... .... . 850 Paper Tiger 460 w/Graphics ... . . . . 1195 Memorex disks (pkg. 10) . . .... ... ... 40 

Color Monitor ... .... .... . . . .. ... . . 375 Silentype w/interface Cd . . . . . . .. .... 540 Opus disks (pkg. 10) ................ 35 

Daisy Wheel Printer ............... 1795 Sanyo 9" B&W .. ...... ............. 169 Televideo 912C . .... .. ..... .. ...... 699 

MPI 88T ................... . ....... 595 Sat1yo 15" B&W ............. . .. ... 259 Televideo 920C ... . .............. . . 749 

NEC Spinwriter #5510 . . ....... ... . 2595 NEC Green Screen 12" ...... . . . . ... 239 Verbatim disks (pkg. 10) ... . ........ 30 


LEEDEX VIDEO 100 *MONTHLY* CENTRONICS 737 

cable exlra12;' Black &White $119 SPECIALS 	 $737 

32K Double Density 299 
64K Double Dens ity 3 5 
64K Quad . Dens ity 95 

OUR PRICE CALL 

LARGE STOCK OF SOFTWARE & ACCESSORIES 

TO ORDER: Phone orders invited using Visa. Mastercard. 
or bank wire transfers, Visa & MC credit card service charge 
of <'%. Mail orders may send charge card number (include 
expiration date). cashiers check, money order. or personal 
check (allow 10 business days for checks to clear). Please 
include phone number. Include 3% (SS.DO minimum) 
shipping. handling, and insurance in USA. Shipments 

with in Calif add 6% sales Tax Foreign orders include 1% 
handling - shipped fre ight collect . Foreign orders over 
S1 ODO allow 6 weeks extra and include S25 l icense fee. 
All equipment is in factory cartons with the manufactures 
warranty. Equ ipment is sub1ect to price change and 
availability. We ship the same day on most orders. No 
C.0.D.s or P.O.s accepted. Retail store prices differ 
from mail order prices. • 

(714) 579-0330 • MAIL TO: 1251 BROADWAY, EL CAJON, CA. 92021 
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DISK with CONTROLLER 
NEW DOS 3.3 $535 
without ... $446 
Nearly Everything 
for Apple 1099 

ppla® ][ 
computczr 

APPLE 1148K 

WE WILL BEAT 
ANY ADVERTISED PRICES 

ON MOST ITEMS IF MERCHANDISE 
IN STOCK 

APPLE SOFTWARE 
ALS Smarterm ...... . ......... . ... . 324 DOS 3.3 Upgrade . ... ... .. .. . .. . .... 49 

Adventure by Microsoft . ...... . ..... 29 
Apple Bowl ......................... · 19 

Dow Jones Portfol io Evaluator ... . ... 45 
Fastgammon .. ... .. . . .. . .. .. . . ..... 23 

Apple Stellar Invaders .. ... .. . .. . . .. . 19 Forth 11 by Softape . . . . . . . . . . . . . . . . . 45 
Assembler/Disassembler . . ... • ...... 69 Fortran for Language Sys.. . . ... .. .. 159 
Applebug Debugger .. ... ... ...... .. 29 Head-on .. . . . ... . ................... 25 
AppleGraph & Plot Sys.............. 59 Integer Basic Cassette Demos ...... . 29 
Applepost Mailing List Sys . .. . .. . .... 44 Lazer Systems Lower Case + Plus . . 59 
Applesoft Cassette Demos . . . ... .... 29 Microsoft 16K Ram card ... ...... . . . 179 
Applesoft Util. Prog. - Hayden ...... 29 PASCAL Language Sys.. ........... 459 
Applewriter Word Processor ... . .. . .. 65 Sargon II Chess Game disk ... . .. .. . 34 
Asteroids in Space ...... . .... . ..... . 19 Shell Games . . .... . .... .. .. ... . . . . . . 29 
Autostart ROM Pkg ....... . ......... . 59 Single Disk Copy Routines .. .. . .. ... 35 
Battleship Commander . . .... ... ..... 19 Space Invader .. . ... ....... .. .. ..... 25 
Bill Budges Space Game Album .. . . . 39 Star Cruiser ....... . .... . ..... . _ 24 
Bill Budges 3-D Graphics/Tool .... .. 39 Stellar Trek ......... .... .. .......... 23 
Bill Budges Trilogy of Games . ..... . 29 Sub-Logic FS-1 Flt. S im./disk .... .. .. 34 
Cashier Retail Mgmt. Sys... . .. ..... 199 Tax Planner .. .. . ... . ... . ..... . .. .. . 99 
Checkbook Cassette ................ 19 The Correspondent .. .. ..... ....... . 35 
Contrib. Vols. 1-5 w/man ............ 29 Tranquility Base . . ..... . ............ 24 
Controller Bus. Pkg ................ 514 Visicalc by Personal Sftwe. ... . .. . .. 119 
Cosmos Mission/Disk ..... . . ........ 25 Complete Peachtree Business 
CCA Data Mgmt. Sftwe. .... . ... . .... 84 Package for Apple 
3-D Animation Pack .. . . ..... . . . . . ... 55 
Desktop Plan Sftwe. . ... . ....... . ... 79 
DOS Tool Kit . ......... . . . .... . .. ... 65 AND MUCH MORE 

~ CALL 1-800-854-2833 
~PHONE ORDERS 

MON. - SAT. 8 to 6 P.S.T. 

AUTHORIZED 
APPLE 

SALES & 
SERVICE 

Circle 88 on inquiry card. 

$1199 

APPLE COMPUTER 
INTERFACE CARDS 

HiSpeed Serial Int. Cd. .... . .... . ... 155 
Applesoft II Firmware Cd .. . . . . .. . .. 149 
Centronics Interface Cd . ........ _.. 179 
Apple Clock/Calendar Cd. 

by Mtn. Comp................ . .. . 225 
Comm. Cd . & DB25 Cable .... .. . . .. 179 
Integer Basic Firmware Cd ... . ..... . 149 
Parallel Printer Cd . ... . ....... .. .. . . 139 
CCS Parallel Print Cd . 7720A ...... . 155 
ROM PLUS w/keyboard filter ... .. ... 165 
ROMPLUS (keyboard filter extra) ... 159 
SSM AIO Serial/Parallel 1/0 

Assemb led & Tested ......... . . .. 189 
Seriai Interface Cd . ... . .... . . . . .... 139 
CCS Asynchronous 771 OA .. . . ..... 139 

ACCESSORIES 

Apple Joystick. . . . . . . . . . . . . . . . . . . .. 47 
ABT Numer. Input Keyboard A or B 114 
AID DIA Board by Mtn. Comp..... . 319 
Arith . Processor 7811 A or B ... . . .. 339 
Clear Cover for Apple Computer ... .. 25 
COPYROM by Mtn . Comp.... . . . . ... 51 
Corvus 1OM Byte Disk w/pwr. supp. 4395 
Dan Paymar L.C. Kit 1 or 2 . ....... . . 59 
Extender Board . .. .. . ........ . .... . . 27 
GPIB by CCS model 7490A .. .... .. 259 
Graphics Input Tablet . . . . . . .. .. ... 649 
Hayes Micromodem' ...... . ...... . . 319 
Intro! X-10 Remote Control Sys..... 239 
lntrol X-10 Controller Only .... .. ... 169 
M&R Sup-A-Term 80 column board . 329 
Microsoft Z-80 Soft Card . ... . ...... 295 
Novation Cat Modem ..... .. ... .... 159 
Programmable Timer CCS 7440A . . . 159 
Prototyping Hobby Card .. . .. . . ..... 22 
ROM.WRITER by Mtn. Comp.. .... . . 149 
Speechlink 2000/64 Word Vocab.. .. 215 
SuperTalker Speech Synthesizer .. .. 239 
Symtec L ight Pen . ... .. . .... . ...... 214 
Versa-Writer Digitizer 

Drawing System . . ..... . . .. . .... . 209 
Videx Videoterm .. . .... . .. . ... . .... 319 
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idea of itself is not patentable," and 
concluded that granting a patent for 
the BCD-to-binary algorithm would 
amount to giving the applicant ex­
clusive ownership of a mathematical 
abstraction. 

At the same time, Douglas 
disclaimed any intention of foreclos­
ing patent protection for computer 
programs altogether. He hinted that it 
would be best if Congress would 
resolve the issue of patentability of 
computer software. But his opinion 
suggested that until Congress acted, 
the Court would avoid any sweeping 

The protection 
afforded by a patent 

borders on the ab­
solute. 

ruling on the patent law and allow its 
interpretation to evolve on a case-by­
case basis. 

The Flook Decision 
A few years later, in Parker v. 

Flook (1978), the Supreme Court ad-

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

• TM 

The MAG1( WANO Word Processing 
System offers you the best features of any system 
in the miCrO market 

FEATURES INCLUDE: 

Full-screen text editor 
Simple, control key operation 

Edit programs as well as text 
Assemble, compile or run programs 
without modification 

Files larger than memory 
Files up to 256K 

Library files 
Merge part or all of one file with 
another 

Spool printing 
Print a file while editing another 

Easy page formatting 
Simple commands set margins, page 
length, etc. 

Override commands at run-time 
Give any command from the key­
board as well as in file 

Variable pitch control 
Change pilch in mid-line, even 
mid-word 

Up to 128 user-defined variables 
String, numeric or dollar format 

Form letter generation from external 
data files 

Compatib le with both sequential and 
fixed-record files 

Conditional commands 
Any command may be conditional 

Print to disk and/or printer 
Save all or part of output on disk 

Switch from specialty printer to CP /M 
list device 

Print the same fi le on either specialty 
or standard printer 

Version 1. 1 is now available 

EASE OF OPERATION 

With all its power, the MAGIC WAND is 
remarkably easy to use. This is no acci­
dent. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 

We have included in the manual a step­
by-step instructional program, for the per­
son who has never used a word-proces­
sor before. The trainee uses sample fi les 
from the system disk and compares his 
work to simulated screens and pr intouts. 

In addition to the lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro­
grammers. an introduction to CP/M for 
non-programmers and a glossary. The 
manual is typeset, rather than typewritten, 
for greater legibility. 

We have written the manual in non­
technical English, because we want you 
to read it. We don't overload you with a 
bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WANO can learn special 
appl icat ions of the pr int commands. For 
example, we might show you how to cre­
ate a mailing list or set up an index for 
a file. 

In short, we've done everything we can 
to make things easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use it. · 

For more information, call or write: 

sm.o.\\ 'ous\ue.ss o.\l\)\\m\\ous, \uc.. 
3220 Louisiana • Suite 205 • Houston, Texas 77006 • 713-528-5158 

dressed an attempt to circumvent its 
ruling that an algorithm could not be 
patented. The case involved an ap­
plication for a method of determining 
when a catalytic conversion process 
had exceeded certain predefined 
parameters. A computer program cal­
culated alarm limits, which indicated 
when an inefficient or dangerous con­
dition existed. While the applicant 
admitted that an algorithm was 
crucial to the patent application, he 
argued that he had tied its use to a · 
specific industrial process-the cat­
alytic ~hemical conversion of 
hydrocarbons. 

The Supreme Court rejected 
Flook's contention by a vote of 6 to 3, 
holding that the only novel part of 
the process was the algorithm em­
bedded in the computer program. 
The algorithm itself, under Benson, 
was of course not patentable. In his 
opinion for the Court, Justice John 
Paul Stevens said that both the 
chemical and mechanical processes 
involved were well known, and con­
cluded that the patent application 
"simply provides a new and pre­
sumably better method for cal­
culating alarm limit values." For pat­
ent purposes, mathematical algo­
rithms, like laws of nature, were to be 
treated as though they had previously 
been known, even though in fact they 
were newly discovered by the appli­
cant. "Respondent's process is un­
patentable," Justice Stevens wrote, 
"not because it contains a math­
ematical algorithm, but because once 
that algorithm is assumed to be 
within the prior art, the application, 
considered as a whole, contains no 
patentable invention." 

A Recent Interpretation 
Was the Flook decision a fluke? Re­

cent cases suggest it may have been. 
In the case of Diamond v. Chakrabar­
ty (1980), the Court considered a pat­
ent claim for a laboratory-created 
bacterium. Superficially, computer 
programs and man-made bacteria 
have little in common (program bugs 
belong to a different species). Yet 
computer software and genetic 
engineering are alike in two respects: 
(1) Congress was unaware of either 
one when it wrote the basic patent 
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Use It with TRS-80 ~ 

Computer Models 


I, II, and Ill 

Designed for the Decision Maker, Visi­
Calc is so effective that if no other com­
puter program existed, VisiCalc alone 
would justify your owning a TRS-80. It's 
an all-purpose planning and modeling 
program that dramatically changes the 
way you make calculations. Ideal for 
scientists, chemists, engineers, even 
businessmen - anyone wanting to 
solve, examine and revise complex, for­
mula-oriented computations with just a 
few simple keystrokes! 

The "Electronic Worksheet'.' Think of 
VisiCalc as a giant columnar pad divided 
into as many as 63 columns and 254 
rows (there are some restrictions 
depending on amount of available 
memory). This huge worksheet with its 
built-in calculator easily adapts to your 
special numerical problems - big or 
small. Simply insert the numbers and 
the formulas needed to perform the 
desired calculations. Then VisiCalc auto­
matically performs all computations and 
instantly displays the results! 

Here's Where the Magic Begins. Sup­
pose you have a set of complex design 
equations. VisiCalc lets you define and 
store them, then see the effect of chang­

ing any variable. With every change, 
VisiCalc instantly recalculates all affected 
parameters updating the entire work­
sheet. This makes "What If . . :· forecast­
ing a snap. You can predict and analyze 
the result of changing circumstances 
more quickly and accurately than ever 
before possible! Built-in transcendental, 
statistical and special functions, plus 11­
digit accuracy and scientific notation 
make VisiCalc perfect for a wide range 
of engineering and scientific applica­
tions. Special screen formats allow you 
to specify your requirements for accu­
racy, and its graphing capabilities are 
ideal for easy analysis ofvariables. 

Amazing Versatility. VisiCalc is a pow­
erful and versatile tool for everything 
from engineering analysis to inter­
pretation of statistical results to cost 
projections - and hundreds of other 
time-consuming chores. The possible 
applications are almost limitless. In fact, 
"special" studies can be developed since 

the computations can be saved to disk 
for access by your computer programs. 
What's more, you can easily print speci­
fied portions of your worksheet with an 
optional printer. You get the speed, stor­
age, and printout capabilities of the 
computer - without the programming 
work! 

And It's So Affordable. VisiCalc pro­
grams are priced from just $99.95 to 
$299, and are available for all TRS-80 
computer systems (starting as low as 
$2495) . Available at over 6100-plus 
Radio Shack stores, dealers, and Com­
puter Centers nationwide. Leasing and 
credit plans available. Come see what 
VisiCalc can do for you today! 

llad1e lhaeK 

The biggest name in little computers® 
Retail prices may vary at individual stores and deal· 
ers. Special order may be required initially. 

"' VisiCalc is a Trademark of Personal Software, Inc. 

,---------------~
I Send For More Information on I 
I VisiCalc or TRS-80 Computers I 
I Radio Shack 81-A-300 I 
I 1300 One Tandy Center I 
( Fort Worth, Texas 76102 I 
I I 
1 ~E I 
I I 
I STREE T I 
I II CITY STATE I 
I ~ ~~ I 
L---------------~ 

RADIO SHACK DIVISION OF TANDY CORPORATION· 6100 STORES AND DEALERS, 123 COMPUTER CENTERS AND 135 SERVICE CENTERS NATIONWIDE 
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law, which is only slightly changed 
from the language drafted by Thomas 
Jefferson in 1793, and (2) both pro­
gramming and genetic engineering in­
volve the manipulation of coded in­
formation which is stored (in one in­
stance, in the electronic or magnetic 
memory of a computer and, in the 
other, in the molecular memory of a 
cell). But a 5 to 4 majority of the 
Supreme Court ruled in Chakrabarty 
that man-made microorganisms are 
indeed eligible for patents. 

In March of this year, the Court 
cited its reasoning in Chakrabarty as 

MM-103 MODEMS 

With our unbeatable quality, 
low cost, one·year warranty 

and 24 hour a day Test Center, 
you won't find a better S·100 
bus modem than the MM·103! 

Call or write for brochure 
and price information: 

POTOMAC MICRO·MAGIC,INC. 
5201 Leesburg Pike. Suite 604 


Falls Church, VA 22041 


17031379-9660 !VOICE) 
17031379-0303 !MODEM: 300 BAUD) 

MEETS IEEE S-100 STANDARDS 
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justifying patent eligibility for a pro­
cess involving a computer program. 
The case, Diamond v. Diehr, was 
also decided by a 5 to 4 vote. The 
Court ruled that a patent could be 
granted for a new method of curing 
synthetic rubber that was designed 
around a computer program. The 
program calculated the time required 
for the curing process by monitoring 
the temperature inside the curing fur­
nace and continuously updating the 
time remaining. This allowed the pro­
gram to stop the process the instant 
the rubber had been properly cured. 

Circle 330 on inquiry card. 

The Justice Department, which op­
posed the patent application, said 
that the facts of the Diehr case were 
indistinguishable from those of the 
Flook case. Both patent applications 
were for industrial processes that 
were new because of the way they 
used computer programs. But Justice 
William Rehnquist, speaking for the 
Court, said there was a vital dif­
ference between Diehr and Flook. In 
Flook, the algorithm used to calculate 
alarm limits for the catalytic conver­
sion process was new, but the idea of 
calculating alarm limits was not. In 
Diehr, the entire process was new; the 
essence of the patent application was 
that no one had ever successfully 
monitored the temperature inside the 
furnace and then used a computer 
program to continuously calculate 
when to stop the curing process. 

Prospects 
At this point it is difficult to tell 

whether or not the Supreme Court is 
in the process of reversing direction 
on the issue of software patentability. 
The most that can be said with any 
assurance is that the narrow ma­
jorities that have decided the recent 
cases indicate a deep division in the 
Court. A stinging dissent in the Diehr 
case by Justice Stevens, who was the 
author of the Flook opinion and who 
opposes any extension of patent pro­
tection for software, makes it clear 
that the debate is a long way from be­
ing resolved. 

The Court was expected to take the 
case law one step further in its current 
term. It had agreed to rule in the case 
of Diamond v. Bradley, which in­
volved a patent application for read­
only memory routines used in the 
central processor of a computer for 
machine control. The Court of 
Customs and Patent Appeals, which 
has tended to be well ahead of the 
Supreme Court in authorizing patent 
protection for computer programs, 
held that the application should be 
granted. The Patent Court ruling was 
affirmed, but only because Chief 
Justice Warren Burger removed him­
self from the case (as is customary, he 
gave no explanation for his decision 
not to participate), leaving the other 
members of the Court evenly divided. 
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Learnhowtouse acomputer

for $249. And keepthe computer. 


Introducing the Computer Learning Lab, with the Sinclair ZXBO personal computer. 

The Sinclair ZX80 is a powerful, 
personal computer already in use in 
tens of thousands of homes and busi­
nesses. 

Now, for just $249*, the Computer 
Learning Lab will teach you and your 
children how to use this complete, ex­
pandable computer right in your own 
home. And when you're done, you get 
to keep the computer! 

The Computer Learning Lab is a 
self-paced course that teaches the ins 
and outs of computers. It cuts away 
jargon and myst ique, taking you 
straight into BASIC-the most com­
mon, easy-to-use computer language. 
And the computer itself does _the 
teaching. 

100 LESSONS MAKE 
LEARNING EASY. 

You just take the ZX80 out of the 
box, connect it to your TV and an or­
dinary cassette recorder (connectors 
are provided), and slip in the pre-pro­
grammed Learning Lab cassettes. 
There's nothing extra to purchase. 

You'll be workinq with the computer 
your very first day! 

The cassettes take you through 100 

To order call toll free: 
800-543-3000. In Ohio call: 
800-582-1364. Ask for 
operator #508. Phones 
open 24 hours a day, LA 
7 days a week. • }' 

experiments that teach you how to make mistakes. And program editing 
solve problems with the ZX80. helps you correct them. Yet the com­

You learn by doing. By actually plete Computer Learning Lab, includ­
working with the computer. ing computer, is still several hundred 

And the lessons are designed to be 
fun and involving. You create your own 
programs for games, code breaking, 
interest calculation, and other topics. 
Then you can apply the principles 
you've learned to more complex 
problems. 

In fact, you'll be a master of the 
ZX80. To use in your business, for 
home budgeting, or just for fun. 

We'll also send you a catalog full 
of ready-to-use programs-from Loan 
Amortization to Lunar Lander-avail­
able for as little as $6.95. The Computer Leaming Lab is a family 

learning aid. Children 10 and above willTHE ADVANCED DESIGN 
quiclily understand the principles ofOFTHEZX80. computing-and have jun learning.

The ZX80 is the world's first truly 
portable computer. It features a touch- dollars less expensive than any com-
sensitive keyboard and a 32-character parable computer alone. 
by 24-line display. The ZX80 is backed by a 10-day 

And it performs like a much larger money-back guarantee and a 90-day 
and more expensive computer. Single limited warranty with a national ser­
keystroke entries make typing pro- vice-by-mail facility. Extended service 
grams fast and easy. An automatic contracts for the ZX80 are available for 
error detection feature tells you if you a minimal charge. 

The complete p ackage 
includes the ZXBO. a ~ 128page guide to 

computing. a work­
book. six program 

cassettes. and two 
blank cassettes 
for storing your 

own programs. 

sinc:lair 
To: SINCLAIR RESEARCH LTD.. ONE SINCLAIR PLAZA, NASHUA, NH 03061. 

Please send me Computer Learning Please send me ZXBO computer(s) 
Lab(s) with the ZX80 personal computer at $249 only, without the Learning Lab, at $199.95" each. 

each (U.S. dollars). 

I enclose check/money order payable to Sinclair Research Ltd. for S--- (Add $5.00 for shipping.) 


Name----------------------------~ 
Address ________ _ _ _ _ ___ _____________ 

City ____________ State ____ __ Zip _ ________ 

Occupation Age ______ _ 
Intended use of ZX80: ________ ___ ___ _ ___ ______ 

Have you ever used a computer? 0 Yes 0 No Do you own another personal computer? 0 Yes 0 No 05BY 



While such a split leaves the lower 
court ruling intact, it has no value as 
legal precedent. 

What Does This Mean to Us? 
For those of us with a recreational 

interest in the computer industry, 
there is little to lose and potentially 
something to gain from the change 
Congress has made in the copyright 
law and the possibility that the 
Supreme Court will increase the pat­
ent protection afforded computer 
software. True, now that object code 
is clearly subject to copyright, you 
will be breaking the law if you copy 
your commerical BASIC interpreter 

Object code Is now 

clearly subject to 

copyright laws. 


for a friend. But the added protection 
provided by the new copyright 
amendments may encourage more 
software development, giving ex­
perimenters a wider selection of soft­
ware products. It is even possible that 
vendors will begin to sell source code 
for microcomputer system programs 
(some even withhold information 
about useful program entry points) 

because the code will be protected by 
copyright. 

It is not clear to what extent the 
personal-computer market, a rel­
atively small part of the overall 
microcomputer market, would be af­
fected by a Supreme Court ruling that 
would enlarge the patent protection 
already granted to software-based in­
dustrial processes. But I suspect that 
any change in the patent laws that en­
courages innovation will increase the 
industry's interest in sources of in­
novation-that includes the tinkerers 
who develop potentially marketable 
software purely for their own amuse­
ment.• 

New Technology Clashes With Old Laws 

Over the decades, different laws 
have been developed to protect dif­
ferent kinds of creative works. But 
computer software is not quite like 
anything tliat has preceded it. On 
the one hand, a software package 
may be thought of as a work of 
authorship. On the other hand, it 
is functionally mechanistic. Things 
are further complicated by the fact 
that it has become remarkably 
easy to copy large amounts of in­
formation quickly. Of course, the 
easier it is to reproduce a protected 
work, the hard.er it is to protect it. 

The United States Constitution, 
in listing the powers of Congress, 
specifies that Congress shall have 
the power "to promote the prog­
ress of science and useful arts, by 
securing for limited times to 
authors and inventors the ex­
clusive rights to their respective 
writings and discoveries" /Article 
I, Section 8/. Congress has exer­
cised this power by enacting patent 
and copyright laws. 

Patent law is set forth in Title 35 
of the United States Code. It 
affords strong protection, for a 
period of 17 years, to demon­
strably useful, novel, and non­
o bvious inventionJ. Whereas 
copyright is designed to protect the 
"expression" of an idea or process, 
a patent is designed ta protect in­
ventions, which are products or 
processes in themselv"'6. 

Although patents have been 
awarded to software, the rigid 
standards of novelty and nonob­
viousness have made application 
difficult. 

Similar confusion has existed 
with regard to the applicability of 
copyright laws. The disagreement 
among those caught up in the 
necessity of applying old laws to 
new phenomena was brought into 
focus during the 1970s as Congress 
attempted to overhaul the 1909 
copyright laws. 

Concurrent w 'th the activity in 
Congress, a r;:ommission was 
formed in J.975 to addf"ess the 
copyright problems of data pro­
cessing. CONTU (the National 
Commi:ssion on New Tech­
nological Uses of Copyrighted 
Works) e~mined various existing 
laws that could, presumably, be 
modified lo protect 'data bases and 
software. In 1978, CONTU issued 
its Final Report, 61 study that 
recommended appropr ate changes 
to the copyright law, b11.sed on the 
results of its research. (Final 
Report, stock number 030-020­
00143-81 is available from the US 
Government Printing Office.) 

Although a new Copyright Act 
was passed in the fall of 1976 (ef­
fective January 1, 1978), Congress 
decided that the implications of 
data processing and reproduction 
technology had to be further 

clarified before they could be pro­
perly reflected in the new law. Ac­
cordingly, a stop-gap paragraph 
was inserted which indicated that 
the old laws, though ambiguous, 
still perttfined. Subsequent remsion 
(most particularly the Computer 
Software Copyright Act of 1980) 
continues to provide inadequate 
protection. 

An interesting historical parallel 
to the debate over software protec­
tion occurred in 19()8, when the 
Supreme Cour.t held that 11 piano 
roll TOIU not a "copy" of music 
beamse it was nbt, for most 11ur­
posss, h m11nly retJdable (White­
Smith Music Publishing Co v. 
Apollo Co, .209 US 1). For similar 
reasons, i:t &as bee.11. tugued U,9t a 
program in object code lacks com­
municative potenf:i'al and might 
therefore be constitutionally un­
copyrightable. But; al CONTU 
points out, capyr.ight protection 
has 'been extended by the ceiurts to 
such diveJSe TSOJ'ks of authorship 
"5 freight tables, int.erest tables, 
and lists of similarly meaningless 
five-letter code 1-lIDOrds. 

11 These 
werks of authorship, like com­
pUter programs, 12re valued. for 
their utility, rather than their 
artistic merit. 

Ross Olmsted 
58 Grand Ave, #20 
Oroville CA 95965 
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WRITE FOR OUR LANGUAGES 
CATALOG WITH FULL ALGOL-60 NEVADA COBOLPROGRAM DESCRIPTIONS APL/VBO PASCAL/M
AND SPECIFICATIONS. BASIC-BO PASCAL/MT 


(COMPILER) PASCAL/MT+ 
 PMATE: 
BASIC-BO PASCAL/Z 


(INTERPRETER) PL/I-BO
P.toduct BOS CCOMPILER SMAL/BO 

CBASIC-2 S-BASIC 
 EDITOR·IN· CHIEF 
CIS COBOL TINY Ci!STNO.20 COBOL-BO TINY-C TWO 	 "This new-generation text editor is bristling with features 

The largest selection 	 FORTRAN-BO W'SMITHS C previously unavailable on microcomputers, makingit idealof software from the 	 KBASIC COMPILER 
world's largest software 	 muLISP XYBASIC for virtually any program or data file editing. PMATE'S 

mu SI MPpublisher. command set includt:s expression evaluation, cond.tional 
LANGUAGE AND APPLICATIONDISK OPERATING SYSTEMS 	 branching, I/O with prompting, and other programmingTOOLS 

CP/M CONFIGURED FOR: 	 language constructs. PMATE makes use of 11 buffers forBASIC UTILITY MOBS.DRSAPPLE II 
DIGITAL MICROSYSTEMS FDC3 	 DISK MOBS.RTL storage, and includes commands permitting work on more

DATASTAR M/SORT FORDURANGO F-B5 FABS COBOL-BO 	 than one text at a time. Unique to PMATE is the facility forHEATH HB AND HB9 FORMS 1 FOR PEARLICOM MICRO DISK 	 customizing. Keystroke functions can be redefined, and se­CIS COBOL QSORTICOM 3712 
ICOM 3B12 	 FORMS 2 FOR STRING BIT quences can be programmed to directly execute macros. 

CIS COBOL STRING/BOICOM 4511 /PERTEC 03000 MAGSAM Ill SUPER-SORT Video commands can be changed, and macro functions can
INTEL MOS MAGSAM IV ULTRASORT IIMICROPOLIS FLOPPY DISK be written to emulate another editor, such as WORD­
MITS/ALTAIR WORD PROCESSING SYSTEMS 	 STAR TM or ELECTRIC PENCIL TM . PMATE provides full side­MOSTEK MDX AND AIDS
NORTH STAR scrolling, and can be used 	with virtually ANY videoMAGIC WAND TEX 
PRO-TECH HELIOS LETTERIGHT TEXTWRITER Ill terminal on the market. PMATE is an extraordinary editor, 
TRS-BO MODEL I 

OSI C3 

MICROSPELL WORD-STAR 
SPELLGUARD WORDINDEX 	 combining the power of TECO™ with the convenience ofTRS-BO MODEL II 


TRS-BO MODEL Ill WORDMASTER TM . IF you use an editor, you need PMATE!" 
DATA MANAGEMENT PACKAGESZENITH ZB9 
MP/M FOR INTEL MOS 	 CONDOR MOBS.ORS PMATE $195 

HOBS WHATSIT? 
HARD DISK INTEGRATION MODULES MOBS 
CORVUS WITH APPLE II SOFTCARD MICROSPELL SPELLING CORRECTION PROGRAM AVAILABLE FOR $295 .

GENERAL PURPOSECORVUS WITH S100 AND TRS-BO APPLICATIONSMODEL II 	 LIFELINESNUMERICAL PROBLEM -SOLVINGICOM 4511 / PERTEC 03000 	 CBS PASCAL USER MANUAL AND REPORT
TOOLSKONAN PLUS CDC PHOENIX SELECTOR lll-C2 PAYROLL WITH COST 


XCOMP SM /S PLUS CDC PHOENIX SELECTOR IV ANALYST STAT PAK ACCOUNTING-CBASIC 

XCOMP DFC10 FOR PERTEC 03000 FPL T/MAKER STRUCTURED MICROPROCESSOR


MAIL LIST APPLICATIONS mu MATH PROGRAMMING

SYSTEMS TOOLS MAILING ADDRESS (PTREE) USING CP/M-A SELF-TEACHING


OTHER SPECIALIZEDBUG AND uBUG TRS-BO MODEL II MAIL-MERGE FOR WORD STAR GUIDE 
DESPOOL CP/M NAO APPLICATIONS 

ACCESSORIESDIS ILOG CUSTOMIZATION POSTMASTER DATEBOOK 

DISTEL DISK ES0-1 DC 300 DATA CARTRIDGE


BUSINESS APPLICATIONSEDIT UNLOCK MASTER TAX HEAD CLEANING DISKETTE 
EDIT-BO WORD-MASTER ACCOUNTS PAYABLE (PTREE) PAS-3 DENTAL FLIPPY DISK KIT 
Fl LETRAN XASM-1B ACCOUNTS PAYABLE (SSG) PAS-3 MEDICAL FLOPPY SAVER 
IBM/CPM XASM-4B ACCOUNTS RECEIVABLE1PTREE) PROPERTY MANAGEMENT (PTREE) Program names and computer names are generally
MAC XASM-65 ACCOUNTS RECEIVABLE SSG) STANDARD TAX 	 trademarks or service marks of the author or manutac· 

luring company.MACRO-BO XASM-6B 	 GENERAL LEDGER II (CP IDS) 
All software products have specific requirements forPASM XMACRO-B6 GENERAL LEDGER (PTREE) BOOKS AND PERIODICALS hardware and addWonal associated software (e.g. op· 

PLINK ZDT 	 GENERAL LEDGER (SSG) era/ing system or language) .APL-AN INTERACTIVE APPROACH 
All Lifeboat so/lware requires CPIM unless otherwise PMATE ZBO 	 GLECTOR FOR SELECTOR lll-C2 ACCOUNTS PAYABLE & ACCOUNTS stated.RAID DEVELOPMENT INVENTORYJPTREE) RECEIVABLE-CBASIC All products are subject to terms and conditions of 

RECLAIM PACKAGE 	 INVENTORY SSG) BOBO/ZBOASSEMBLY LANGUAGE sale. 

Copyright • 1981 Lifeboat Associates. No porlion of
SID ZSID 	 PAYROLL (P REE) THE CP/M HANDBOOK this advertisement may be reproduced without priorPAYROLL (SSG) THE CPROGRAMMING LANGUAGE permission.TELECOMMUNICATIONS The list of available formals is subject to change with· 
out notice. In case of uncertainty, call to confirm the

FIFTY BASIC EXERCISES 
BSTAM BSTMS 	 GENERAL LEDGER-CBASIC format code tor any particular equipment. 


Prices and specifications are subject to change with­

out notice. 


Ordering Information coMPUTERs suPPoRTED wlTH MEDIA FORMAT ORDERING coDes. 

ADOS Mul\iv1S1on RT D1g1lal Microsystems Al IMS 5000 RA Micropolis Mod II 02 Research Machines 8 m Al TRS-80 Model I ~ Om1kron ' 

AVLEag/e ... ... ... ... .. AB DurangoF·85 ... ..... ....RL IMS8000 ..... . . . .. . . Al M01rowD1Scus .. . ... .. . . . Al Rex ... ........... . ... 03 81n.. . . .. . ....Al 

Allair8800 . . . . .. 81 Oynabyle 088/2 .. . .. . . Rl IMSAI VOP·40 .. . .. . ...R4 Moslek ...... . .........Al SO Systems 5.25 i1 . . .R3 TRS-80 Model I + 

Allos . .. . .... .. ......Al Dynabyte 088/4.. .A1 IMSAIVDP-42. . ... .R4 NorthSlar SingleOenSlty ... P1 SOSyslems8in .........A1 Shuffleboard ..... . ....Al 

Apple CP/M 13 Sector . .RG Exidy Sorcerer + Lifeboat IMSAI VOP-44. . . . . . ...RS Norlh Star Double Density . • P2 Sanyo 700'.J 5.25 in . . . .. .RO TRS·80 Model 11 .. . . .. ..Al 

Apple CP/M 16 Sector .. ..RR CP/M .. .. .. . . .02 IMSAI VOP·80 . . A1 North Siar Quad Density ..P3 Spacebyte . . .. .A1 TRS-80 Model Il l .. .. ... ..RU 

BASF System 7100 . . ...RD Heath HS+ H17/H27 disk . . . P4 ISC lntecolor Nylac Micropolis r.'00 II. . .. 02 TEI 5.25 in.. . .R3 Vector MZ . . ....02 

Blackhawk Micropolis Heath H89 +Lifeboat CPIM P4 806318360/8963 . . .. . . . Al Nylac Single Density . .. .. .03 TEI 8 in A1 Vector System B . • .. • ....02 


Mod II . . .02 Hea th H89 + Magnolia ln tertec Superbrain DDS 0.1 R7 DIJo Scientific C3 ... . .. . . PJ TRS·80 Model I \~sta V-80 5.25 in. Single 

Blackhawk Single OenSlty .. 03 CPIM • . . . ...P7 lntertec Superbrain DOS 0.5 RJ Onyx C8001 .............T2 STANDARD . . . .. . .R2 Dens .. .... ........ ..RB 

CDS lllrsatile 38 ........01 Helios n . . . . . . B2 lntertec Superbrain DOS 3.xRK Pertee PCC 2000 . . . ....A1 TRS·80 Model I - FEC Vista V200 5.25 in. Double 

COS\llrsatile 4. . .. . ..02 ICOM2411 Micro floppy . . R3 Inter tee Superbrain OD ...RS Processor Technology freedom ............RN Dens __ .. __ _. ___ .P6 

COMPAL·80 02 \COM 37\2 ...... . .....Al Kontron PSl-80 . .. ... . . ..RF Helios II . . . . . B2 TRS·SO Model I + Zeni th Z89 + Hea th CP/M. P7 
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Cromemco Z2D .. ... .. . . . R6 CP/M 1.4 .. . ...... .. ..D1 Meca Oelta-1 5.25 in .. .. .P6 RAIA Single Density . .....R9 5.25 in . . . .. .RM Zenith Z89 + Magnolia 

Delta Systems . . ....A1 ICQM45115440 Cartridge Miciomation . . .Al RAIA Double Density . . . .RE 	 CP/M . .... . .. _..... . Pl 
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Legal Protection for Computer 

Hardware and Software 


Picture the following: 
Tinkering at your home, you de­

velop a program or hardware innova­
tion that, you believe, can be sold for 
a handsome sum. When you consider 
marketing your development, justifi­
able paranoia strikes, as it becomes 
painfully apparent that an unscrupu­
lous competitor could easily copy 
your program (by exact reproduc­
tion) or hardware (by duplicating the 
schematic diagram or by employing 
reverse engineering). 

Question: How can a hobbyist or 
small businessman, with limited re­
sources, guarantee that the law will 
provide protection against such un­
fair competition? 

Answer: There are no guarantees. 
Patents, copyrights, and trade se­

crets are the three basic forms of legal 
protection that are primarily applic­
able to computer-related innovations. 
Unfortunately, there is no single form 
of protection for all the different 
varieties of hardware and software 
that is entirely satisfactory to the 
small businessman. In fact, this also 
applies to large businesses with vir­
tually unlimited resources. 

About the Author 
Stephen A Becker has a master of science 

degree in electrical engineering. He has been 
granted two patents for his work in electronic 
control systems while w orking as a research 
engineer. After obtaining a law degree in 1975, 
he entered the field of patent law. Attorney 
Becker specializes in the protection of intellec­
tual property innovat ions, with particular em­
phasis on computers, and is a partner in the 
patent law firm of Lowe, King, Price & Becker. 
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2001 Jefferson Davis Hwy 
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The following discussion provides 
some general legal background on a 
very complex and growing subject. 
However, I encourage you to confer 
with a patent attorney (registered 
with the United States Patent and 
Trademark Office) who specializes in 
all forms of intellectual property pro­
tection, prior to entering the market­
place. Also remember that this dis­
cussion concerns US law only. If you 
have an international market, profes­
sional advice is even more essential. 

Patents 
Patents provide a formidable pro­

tection for innovations that meet the 
rather stringent legal requirements of 
patentability. The right to a patent is 
fragile and can be lost by certain 
avoidable acts, such as public disclos­
ure or an offer for sale more than one 
year before the patent is applied for. 
A patent, once granted, gives the pat­
ent owner the exclusive right to make, 
use, or sell the patented innovation in 
this country for 17 years. The patent 
owner has the right to stop others 
from infringement and collect dam­
ages even if the infringer later devel­
oped the same invention indepen­
dently. After the 17-year period has 
expired, the innovation is considered 
to be in the public domain and avail­
able to all without limitation. 

In order to qualify for a patent, the 
invention must be new, useful, and 
unobvious in view of existing tech­
nology. In fact, before a patent is 
granted by the United States Patent 
and Trademark Office, a patent ex­
aminer conducts technological re­

search to determine whether the in­
vention is adequately different from 
the existing technology to merit an 
award of "Letters Patent." About one 
dozen patent examiners, who special­
ize in computer technology, work for 
The Patent and Trademark Office. 

Unfortunately, the procedure of 
applying for a patent is very expen­
sive. In most cases, a patent attorney 
or agent must be retained to prepare a 
patent application and to submit ar­
guments in favor of patentability be­
fore the Patent and Trademark Office 
during the approximately 18-month 
period of examination. During this 
time no patent protection exists. Pat­
ent rights are created only when a 
patent is actually issued. Further­
more, there is no guarantee that you 
will receive a patent. The Patent and 
Trademark Office may rule that the 
invention does not qualify for patent 
protection. They may do this for one 
of two reasons: because the invention 
is not the type that patents are de­
signed to protect (eg: mathematical 
algorithms) or because the invention 
is simply too close to existing tech­
nology to be considered "unobvious ." 

It is definitely possible to obtain a 
patent on hardware innovations, such 
as peripherals, interface circuitry, or 
construction techniques. There is con­
siderable uncertainty, however, con­
cerning what types of computer soft­
ware, if any, can be protected by a 
patent. In 1972 and 1978, Supreme 
Court litigation between patent ap­
p Ii cants and the Patent and 
Trademark Office resulted in denials 
of patent protection on programs that 
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ATARI 
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400 .••.•.•••.........•••• Call 
810 Disk Drive . . •.•..•••.••• Call 
825 Printer • . • . . . • . • • • . . . • $710 
850 Interface •.•..••..•...• $155 
410 Recorder. . ........... . . . .. $70 
830 Modem . . . . . . . . .. .. .. . . .. . S 140 
Star Raiders . . . . . . . • • • • . . • S 45 
16K Memory . .. . ......... .... . S 90 
32K Memory ................S 150 
Software •.•••• . • • .•.. From S 1 0 
M()OFM$ 
Novation 

CAT .•.••.•.•..•••.•.• $155 
0-CAT •.•.. •• .•. ..•.• .. $155 
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VIDEO TERMINALS 
Adds 
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(New) . . . .. .. $2750 Soroc ......... $500 
Tl 810 Basic ... $1200Hazeltine 1510 .. $650 
Diablo, NEC, Qume 

Hazeltine 1420 . . $600 . . . . .. . . from $2100 
Centronics 730 .. $375 Axiom 801 HS... $250 
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820 KSR Basic ••.•..•.•. $1732 Prices reflect 3% cash discount. Product shipped in factory cartons with manufactures 
820 KSR Package •.••.•. S 1916 warranty Add 2%, a minimum of $5, for shipping and handling. 



are essentially mathematical algo­
rithms, such as numerical conversion. 

But in more recent cases (in 1980 
and 1981) the Supreme Court begged 
the question of whether or not other 
types of software may be patentable. 
The Court of Customs and Patent 
Appeals (CCP A), which reviews Pat­
ent and Trademark Office decisions 
and is highly regarded for its com­
petence in patent matters, has held 
that certain other types of software 
may be patentable. Issuance of pat­
ents has been denied by the CCPA 
only on software that is essentially al­
gorithmic in nature. Thus, it is still 
unclear what types of software will 
ultimately be considered patentable if 
and when that broad issue is con­
sidered by the Supreme Court. 

On the other hand, the courts have 
held that inventions are not unpatent­
able merely because they involve pro­
gramming. For example, consider a 
microprocessor-based system that is 
programmed to operate with an array 
of sensors to monitor a physical pa­
rameter in a unique way and to pro­
cess sensor-generated data in accor­
dance with a stored program, gener­
ating machine-control signals. This 
system is patentable if it satisfies the 
three basic criteria of novelty, useful­
ness, and non-obviousness. Thus, pat­
ent protection is available to comput­
er-related innovations involving pro­
gramming so long as the invention is 
in the overall system and not solely in 
the program. 

Because the costs involved in ob­
taining patent protection are high and 
the law of software protection is still 

uncertain, I do not recommend patents 
as an avenue of protection of pro­
gramming by the personal computer 
experimenter or small businessman. 
However, if the invention involves 
more than just programming (eg: a 
complete system involving program­
ming, or a new piece of hardware) 
and there is a significant commercial 
potential associated with the inven­
tion, then Letters Patent should be 
considered to increase the likelihood 
of success in the commercial environ­
ment. 

Copyrights 
A copyright' is essentially the right 

of an author to control the copying of 
his or her work by others. It is applic­
able to computer software but not 
hardware. A copyright is easy and in­
expensive to obtain. It must include 
the following comment at the start of 
the program: 

© 	 < name of copyright owner> 
<date of first publication>, 

© 	 John Doe 1979 

In order to perfect the copyright, as 
is necessary before a copyright in­
fringer can be sued, the copyright 
must be registered with the Copyright 
Office by filling out a FORM TX. 
(The address is: United States Copy­
right Office, Library of Congress, 
Washington DC 20559.) After you fill 
it out, mail it with two copies of the 
program as originally published (or 
publically disseminated) and a $10 
registration fee. 

If the program is on magnetic tape 

or other non-readable form, a print­
out must also be deposited. Even if 
you do not register the copyright, 
you are required to deposit copies 
with the Copyright Office within 
three months of the date of first 
publication of the program with the 
copyright notice. 

As a practical matter, however, 
there is no penalty for non-deposit in 
the absence of registration, unless the 
Copyright Office specifically de­
mands a deposit. Details on software 
registration can be obtained directly 
from the United States Copyright 
Office or from an attorney specializ­
ing in intellectual property law. 

The term of a copyright extends 
throughout the lifetime of the author 
plus SO years. In the case of a work 
made for hire, the term is the earlier 
of two periods : 75 years from the 
year that the work (ie: program) was 
published, or 100 years from the )Tear 
that the program was written. 

Although the cost and effort of ob­
taining a copyright on software are 
minimal, and although there is vir­
tually no time delay or uncertainty 
(as in patents), a copyright offers sub­
stantially less protection than a pat­
ent. First, the copyright covers the 
"expression" (ie: program listing) of 
software but not the idea, procedure, 
or concept underlying the software. 
A competitor could, for example, use 
the copyright owner's basic pro­
cedure or method of solution without 
infringing the copyright if a different 
but equivalent program is developed. 
Also, the copyright owner is provid­
ed no protection against competitors 

6809 SYSTEMS ~ 6809 SYSTEMS ~ 6809 SYSTEMS ~ 6809 SYSTEMS 
Featuring the GIMIX mainframe with 30 amp C.V. terro-resonant power supply; fifteen 50 pin and eight 30 pin slot Mother Board: 
2 Mhz CPU with time of day clock & battery back-up. 1 K RAM. 6840 programmable timer, provisions for 951 lA or 9512 For further information. pricing and brochures. contact· 


Arithmetic processors , and 4 PROM/ROM/RAM sockets that can hold up to 32KB of monitor or user software. 

VARlm: you can have 32KB, 56KB, 128KB and up of static RAM. You can use 5" and/or 8" disk drives. single or double ~ r-1m1x1nc. 

density, single or double sided, and single or double tracking with GIMIX disk controllers. You have a wide choice of serial or •,_, liiilJ 

parallel 1/0 cards. Tho Company thot dollrors 

EXPANDABILITY: You can add memory, I/Os, Video or Graphics cards. Arithmetic processors. additional drive capacity, and other Quality Etectronic products since 1975. 


hardware now or in the future to this SS50 bus structured system from GIMIX or other SS50 bus compalible manulacturers. 1337 WEST 371h PLACE, CHICAGO, IL 60609 

SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S OS-9 operating systems. A wide (312) 927·5510 • TWX 910·221-4055 

variety ol software and languages is available for these systems. 

QUALITY: All boards are assembled. burned-in. and tested and feature GOLD PLATED BUS CONNECTORS. Only top quality com- GIMIX' and GHOST· are reg15lered trademarks 


01ponents are used and all boards are tully buffered for maximum system expansion. All boards come complete with bus connectors GIMIX Inc. 

and all necessary instructioo and documentation. Flex and Uniflex are trademarks of Technical Syslems 

GIMIX designs. manufactures and tests. in· house. their complete line ol products. Complete systems are available to fit your Consultants Inc . 059 rs a trademark of Mrc roware Inc. See 

needs. Please contact the factory if you have any special requirements. lhe11 ads for other GIMIX compatible soflware. 


For GIMIX compatible software see Technical Systems Consultants ad page 77 and Microware ad page 242. 

See us at NCC booths 971-2. 
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"After having worked with 
PDOS and EXPRES for the past 
three months I have found them to 

t--~~~~~~~~ 

Eyring Research Institute, Inc., 
authors of Tl's POWER BASIC® 
and UNIVERSITY BASIC®, is 
pleased to release development 
software for use on the TM 990 
microcomputer modules. PDOS/ 
EXPRES'® is a powerfu I multi-user, 
multi-tasking operating system 
designed for development, scien­
tific and industrial applications. 

The PDOS/EXPRES'® system in­
cludes: 

• 8k 	 byte PDOS multi-tasking 
operating system 

• 	Advanced EXPRESS BASIC 
language 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 sim ultane­
ously open in sequential, random, 
shared and read only access 
modes. Large or small floppy 
disks, bubble memory, hard disks 

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@l 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/EXPRESi!!!!! 
software from your nearest au­
thorized Texas Instruments dis­
tributor or contact Eyring Research 
Institute, Inc. for further informa­
tion and a free color brochure. 
Write or call Eyri ng Research In­
stitute, Inc., Software Marketing 
Dept., 1455 West 820 North, 
Provo, Utah 84601, phone (801) 
375-2434. 

• U .5. price, subject to 
@ Eyring Research Institute, Inc. change without notice 
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who independently develop the same 
program; a copyright offers protec­
tion only against actual copying. 

This may be enough protection for 
many computer programs. But the 
form of expression of a program is 
often critical and modification of that 
expression often destroys or substan­
tially reduces its utility. I recommend 
that programmers routinely include 
the copyright notice in a comment 
statement at the start of each program 
prior to distribution, and postpone 
registration of the copyright until a 
lawsuit for copyright infringement is 
contemplated. 

A word of caution concerning copy­
rights: there is presently some uncer­
tainty whether, and to what extent, 
computer programming is a proper 
subject for copyright protection. An 
early attitude was that programs 
could not receive copyright protec­
tion because they are part of a ma­
chine rather than a literary work. 
Present sentiments, however, are that 
at least the "expression" of the pro­
gram should be protectable by copy­

right. This issue may soon be settled 
because Congress is expected to con­
sider subcommittee recommendations 
to amend the Copyright Act. 

(Editor's Note: Source listings are 
unequivocably covered by copyright 
laws, but the extent of copyright pro­
tection as it is applied to programs in 
other farms is less clear. For further 
explanation, and a discussion of Su­
preme Court rulings regarding soft­
ware patents, see "Washington Tack­
les the Software Problem," page 128.) 

Trade Secrets 
A trade secret is commonly defined 

as a formula, process, mechanism, 
compound, or compilation of data, 
not patented, but known only to cer­
tain individuals using it in business to 
obtain a commercial advantage. In 
order for there to be a trade secret 
that will be enforced by the courts, a 
secret must exist and there must be a 
duty on the part of all persons who 
learn the secret not to disclose it. 
Confidential relationships are gener­
ally established betwe!!n employers 

and employees or between businesses 
cooperating in a technical develop­
ment by a type of contract known as 
a confidential disclosure agreement. 
For example, if you, a small business­
man, wish to submit your unpatented 
innovation to a corporation for eval­
uation you may request that a corpo­
rate officer sign a confidential dis­
closure agreement. Such an agree­
ment states that the corporation 
agrees to use your disclosure only for 
the purpose of evaluation and to dis­
close it outside the company only 
with your express written approval. 
The agreement will require the com­
pany to bind all its employees to con­
fidentiality. However, the agreement 
must not be too restrictive to prevent 
the company from properly evaluat­
ing your innovation. Some compa­
nies may not be willing to sign a con­
fidential disclosure agreement and, 
in fact, may even require you to agree 
to non-confidentiality before they 
will review an outside innovation. 

A trade secret automatically exists 
between a patent applicant and the 

-------------------------------Patent and Trademark Office during 

ATTENTION GOVERNMENT DP 

USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Appk, Cromemco 

and Computer Corporation o.f America 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

Comguters, 

the dependable store 

257 West Street, Annapolis, MD 21401 - (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204 - (301) 296-0520 


9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 

or Call (301) 268-5801 


Career Opportunities Available *An Equal Opportunity Employer 
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the period of examination of the pat­
ent application. The Patent and 
Trademark Office is required by law 
to maintain the application in secre­
cy. 

The Coca-Cola formula is an exam­
ple of a successful trade secret which 
has never been patented and is known 
only to some internal personnel. For a 
trade secret to exist the subject matter 
must, in fact, be maintained in secre­
cy. But trade secrets are easy to lose. 
Once the secret becomes public, for 
example, legal protection is lost. It 
may become public through your own 
carelessness or through commonplace 
and legal competitive means, such as 
reverse engineering. A trade secret is 
not lost, however, if a competitor ob­
tains the secret by unfair means, such 
as industrial espionage. The courts 
are filled with lawsuits involving 
piracy of trade secrets-including 
cases that involve theft of software 
and data by such means as tapping 
communication lines. 

One advantage of trade secrets, in 
contrast with either patents or copy­
rights, is that the trade secret exists as 



Software Professionals 

At General Electric we're 

using computers inways

no one thought of before. 


If you are looking for exciting technical chal­
lenges coupled with excellent growth oppor­
tunities join General Electric's Space Sys-
terns Division. Help us develop large scale, 
distributed, information processing systems 
requiring innovative design approaches. You 

will be working in the following Data Proces­
sing Environments: 
• 3033 • JES2 
• 3081 • ACF/NCP 
• VAX 11/780 • ADABAS 
• MVS 

Entry level and Sr. positions available for: 

MVS Systems Programmers 
Perform SYSGENs, maintain and tune 
MVS. Select and install program products. 
Develop MVS enhancements, H/W-S/W 
interfaces, and 3705 teleconununications ap­
plications. 

Math Analysts 
Perform modeling for simulation of complex 
command and control systems. Solve opera­
tional research problems and develop algori­
thms in systems and vehicle flight dynamics 
and orbit mechanics. Develop computer pro­
grams to generate study data to aid analysis 
and trade-offs. 

Responsible for requirements analysis in the 
design of large scale Computer Systems to 
support on-line information management ap­
plications. Duties include selection and speci­
fications of: 

• Computer Hardware 
• Operating Systems 
• Data Management Systems 
• Telecommunications Systems 

For your convenience, a postage-paid reply 
card has been provided. One .of our Technical 
Managers will contact you promptly. 
Or, if you prefer, you may respond by sending 

Data Base Designers/ 

Administrators 

Perform data base design-administration and 
implementation tasks for large scale data 
systems using state-of-the-art data base man­
agement tools. Analyze data base require­
ments. Design and select file structures, access 
methods, and data management techniques. 
Install, maintain and tune vendor supplied 
Data Base Management packages. Provide 
Data Base support and technical interface 
for Data Base definition, design, query and 
update utilities. 

Scientific Programmer/Analysts 
Perform start-to-finish, state-of-the-art S/W 
development for large scale, high technology 
programs. Develop geometric and operations 
research related designs that involve chal­
lenging data handling requirements. Growth 
opportunities available include entry level to 
Project Leader positions for those with dem­
onstrated leadership/technical skills. 

a resume or letter to: Mr. William E. Sarno, 
Dept. VF-31-E, General Electric Space Sys­
tems Division, Valley Forge Space Center, 
Goddard Blvd., King of Prussia, PA 19406. 

Applying computers to make our most important product: Progress 

GENERAL. ELECTRIC 
GE takes pride in being an equal opportunity employer, m/f 
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Your Wholesale source for Floppy 
Disks and Computer Software 

VERBATIM & MEMOREX 
Soft Sector for TRS-80, Apple, 
Superbrain 
Memorex 3401 .. . ... .. . $24.95 
Verbatim 525-01 ........ $26.95 
1 0 Sector for NorthStar 
Memorex 3403 ......... $24.95 
Verbatim 525-10 ........ $26.95 
16 Sector for Vector, Micropolis 
Verbatim 525-10 .... . ... $26.95 
Soft Sector, Double Sided for 
Superbrain Quad, 
Cromemco CS-2 Quad 
Memorex 3421 .. . ... .. . $36.95 
Verbatim 550-0 ..... .".. . $38.95 
10 Sector, Double Sided Quad 
Northstar 
Memorex 3423 . ... .. . .. $36.95 
Verbatim 550-1 0 ........ $38. 95 
8" IBM SD 
Memorex 3062 ... . .. . .. $29.95 
Verbatim 34-1000 ... . ... $32.95 
Digital Research * • 
CP/M 2.2 Northstar ... $144/$25 
CP/ M 2.2 Cromemco . . $184/$25 
PL/ 1-80 ............ $449 / $35 
MAC . .. . .. . . . . ..... $ 80/$15 
SID .... . ... . ...... $ 60/$15 
Z-SID .... . .. . . .. ... $ 90/$15 
TEX ... . . . ...... . ... $ 65/$15 
DeSPOOL ........... $ 40 I $1 0 
Microsoft 
Basic-80 . . ... .. ..... $289 / $30 
Basic Compiler ...... $329 / $30 
Fortran-80 .......... $379/ $30 
Cobol-80 ... .. ...... $569 / $30 
Macro-80 . . . . . . . .. . . $139/$20 
Edit-80 ... .... ... .. . $ 80/$20 
Micropro 
WordStar . .. . . . ..... $319 / $40 
Mail/Merge . . ... . ... $109/$25 
WordStar I Mail-Merge . $429 / $65 
DataStar ............ $2741 $35 
Word-Master .. .. .. . . $114 / $25 
Peachtree 
General Ledger .. . . .. $399/$40 
Acct Receivable . . .. . . $399 / $40 
Acct Payable ........ $399 / $40 
Payroll . . . . . . . . . . .. $399 / $40 
Inventory ... ... ..... $399 / $40 
Property Mgt. ........ $849 / $40 

C. P.A. Client Write .... $849 / $40 
Mailinq Address ...... $298/$40 

~-w_ithM~n, ___ _____ ---~-M~n-
Mw;! 11l'r nS 1n s t oc ~ for 1mm P.<1 1ate delrwt'ly factory ~eati~ u1 1ons 
w/ lull lactory Nauanty NYS residents add approp11a1e sales l a~ 
P11ces d!l not include shipping ~· 1 SA an d Masle• Cha1ge i!dd )"~ 
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long as the secret is maintained; it 
does not expire after a predetermined 
finite lifetime. There are no formal 
procedures, applications to fill out, or 
government fees to pay to establish a 
trade secret. Furthermore, there are 
no delays because the trade secret be­
comes enforceable as soon as it exists. 

Unless you are in a position to 
maintain your software in secrecy 
and to bind all parties involved in 
confidentiality by contract, a trade 
secret is · apt to be lost through in­
advertence or by acceptable competi­
tive efforts. For example, in the 
absence of restrictive licensing, there 
are no legal means to prevent a com­
petitor from purchasing your soft­
ware for the purpose of reproducing 
it for sale to his own customers. Of 
course, if the printout carries the 
copyright notice and the program is 
copied by the competitor verbatim, 
you will have a claim for copyright 
infringement following registration of 
your copyright with the Copyright 
Office. 

Trade secret protection is at best 
very risky and can be lost for any 
number of reasons both inside and 
outside your control. In addition, 
there is some conflict between copy­
right law and trade-secret law since 
copyright protection is based upon 
publication, whereas trade-secret pro­
tection prohibits publication. There­
fore, care must be taken to indicate 
that there is no presumption of pub­
lication of programs carrying the 
copyright notice that are distributed 
under restrictive licenses or confiden­
tial disclosure agreements. Even then, 
once the program is deposited with 
the Copyright Office, trade-secret pro­
tection may be lost. 

Protection 
The type or types of protection that 

should be considered for programs 
and computer-related developments 
depend upon several factors. These 
are: 

• the nature of the development, that 
is, whether it is basically a mathe­
matical algorithm of some other type 
of program or computer-based sys­
tem merely involving programming 

• the commercial importance of the 
invention 
• the commercial lifetime of the in­
vention 
•the importance of exclusivity in the 
marketplace 

Patent protection should be con­
sidered for hardware, or for comput­
er-based · systems, when the novelty 
involves more than merely the pro­
gramming, if there is significant com­
mercial potential and there is a com­
mercial lifetime of at least several 
years. 

Software should bear the copyright 
notice, despite uncertainties in the 
law, and I even recommend applying 
the copyright notice to printed-circuit 
boards to protect direct copying of 
circuit layouts. Trade secrets should 
be relied upon only when you are in a 
position to actually maintain your 
software or hardware systems in se­
crecy and bind your employees to se­
crecy and customers by contract; this 
is generally not practical where public 
sales are made. An old practice for 
mair:itaining circuitry in secrecy has 
been to embed the circuitry in epoxy, 
to prevent reverse engineering by in­
spection. It may even be necessary to 
embed small metal particles in the 
epoxy to prevent inspection by X-ray 
photography. Obviously, this ap­
proach is impractical for the small 
businessman working in the public 
market. 

Whenever possible, software should 
be sold under restrictive licenses be­
tween you and your customers. Under 
the license terms, the software re­
mains your property, while the cus­
tomer is permitted to use it but not re­
produce the program for use by others. 
A patent attorney will be able to draft 
a restrictive license to meet your par­
ticular requirements. 

Most patent attorneys are also en­
gineers who specialize in all areas of 
intellectual property, such as patents, 
trademarks, copyrights, and trade se­
crets; they are in a position to devel­
op a portfolio of intellectual property 
protection suitable to your particular 
needs. I strongly recommend that you 
consult one before you attempt to 
market any product.• 
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The talk of the town! 

General Instrument's new 
VSM2032 has made speech 
synthesis the talk of the 
town. In fact it speaks so well 
we named it Orator.™ 

The VSM2032, a complete speech 
system, is immediately available. 
It needs only a power source and 
speaker to start talking ... in less 
than an hour you can hear it 
speak, fluently, with a 32 word 
calculator/ clock vocabulary that 
combines to form over one billion 
phrases. 

You can use the Orator module 
as a stand alone voice system 
or interface it with industrial 
equipment, vending machines, 
instrumentation, arcade games, 
computers or warning devices. 

More than the spoken word. 
With Orator you get a lot more 
than talk. General Instrument's 
state-of-the-art technology utilizes 
Linear Predictive Coding (LPC) for 
speech data compression with 
minimum ROM support. And to 
obtain truly natural speech, a 12 
pole cascade filter is used to 
implement a mathematical model 
of the human vocal tract so that 
Aunt Mary sounds exactly like 
Aunt Mary and not like Uncle 
Walter. 

Now. Talk's cheap. 
Simplified digital interfacing 
immediate availability ... high voice 
quality... low price ... make Orator 
VSM2032 an attractive and 
feasible way to make your product 
speak. At a cost of $99 (signifi­

cantly less in production 
quantities), you can't afford not to 
hear Orator' And you can choose 
from standard vocabularies or 
your own vocabulary for orders of 
250 or more modules. 

The final word is up to you. The 
VSM2032 is available now from 
these distributors, Advent, Anthem, 

Arrow, Diplomat, Future, Hallmark, 
Pioneer and VSI. Or write Module 
Products Dept., Microelectronics 
Division, General Instrument 
Corporation. 600 West John St., 
Hicksville, New York 11802. 

We help you 
compete.® 

GENERAL 
INSfRUMENf 




Software Review 

Dancing Demon 

from Radio Shack 


Radio Shack's latest addition to its 
games line is a fantastic graphics and 
sound game called Dancing Demon. 
The author of this well-designed gem 
is Leo Christopherson-the creator of 
Snake Eggs and Bee Wary, those won­
derfully graphic but nonsensical 
games. 

Dancing Demon is a fairly sophisti­
cated music-generating program 
which uses carefully synchronized 
moving graphics and impressive 
sound. 

Written in BASIC, the game places 
you in the role of agent/ operator of 

At a Glance-------4 
Name of software package 
Dancing Demon 

Type of package 
Game 

Manufacturer 
Radio- Shack 
1600 Tandy Center 
Fort Worth TX 76102 

Price 
$9.95 

Format 
Cassette tape 

Language used 
BASIC 

Computer needed 
TRS-80, Level II BASIC 16 K pro­
grammable memory 

Documentation 

13 pages, 81/2 by 11 inches 


Of interest to 
Children, parents and grown-ups who 
are kids at heart 
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an ex-devil called the Dancing 
Demon. As his agent you must 
choreograph his dance steps to music 
you compose. 

The documentation is careful to ex­
plain that the demon is rather dim­
witted and understands only a special 
code for the music and dance steps. 
This code assigns one note to each 
letter of the alphabet. Covering a full 
two octaves (25 notes total) the "A" 
key equals low C and the "Y" key is 
equal to high C. The "Z" key is 
reserved for rests between notes. 

After selecting the demon's music, 
you are given the opportunity to 
choose his dance steps. (If you wish, 
you can select the dance steps first; 
the order is up to you.) The same 
simplistic approach is also used for 
this procedure. The letter "A" 
represents Step 1, the letter "B" 
represents Step 2, and so forth to the 
letter "Z," a total of 26 different steps. 

The instructions are clear and to 
the point; at times, they are clearly 
geared towards young children. 

The program is as easy to under­
stand and the documentation is clear­
ly written. After CLOADing it and 
typing RUN, you see the main pro­
gram menu. The menu options are: 

1. Compose your own music 
2. Create your own dance routine 
3. Make the demon perform the pro 
gram in memory 
4. Save your show to tape 
5 . Load a show from tape 
6. Make the demon perform the first 
preset show 
7. Make the demon perform the 
second preset show 

The last two options are usually the 
first ones chosen. These two opening 
numbers give a good example of the 
capabilities of the demon and are 
quite entertaining. 

Continuing up the menu in reverse 
order, you have the option to LOAD 
(from tape) a show previously com­
posed, or to save to tape a show you 
have just perfected. Both of these op­
tions are arranged simply so children 
should experience little difficulty. 

Option three lets you play the 
show currently in memory. You are 
asked two questions: The first ques­
tion asks for a speed factor, which 
determines how fast the music plays, 
and how fast the demon executes the 
dance routine. Any number between 
1 (super fa&t) and 255 (very slow) 
may be entered. 

The second question asks how 
many performances of this routine 
you wish to see. Again, you may 
answer with a number between 1 and 
255. 

After you've answered the ques­
tions the screen displays the theater 
stage, the curtain rises, and the 
demon starts his performance. 

Option two lets you program the 
dance steps to be used by the demon. 
The steps have enough variety to be 
entertaining and yet the differences 
are subtle enough so that any com­
bination of steps will result in a credi­
ble dance routine. Since the steps are 
designated by letters of the alphabet, 
you can amuse yourself by typing in 
actual sentences and watching how 
these are translated into movements 
by the demon. You can even type in 
the words to the song you've just 
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' AW>~~ FOR YOUR 
APPLE COMPUTER 

FROM US 
'ii TO YOU ... 

We're the 
APPLE*Specialist. We 

screen a complete line of software, 
hardware and accessories for your APPLE . . . 

Then we offer you only the best from all 
major manufacturers ... Rainbow Computing 

(Write-On, A Stellar Trek, Bowling 
Data System ...) 

Adventureland, Automated Simulations, 
On-Line Systems, Synergistics, Muse, 

................ Mountain Hardware, Broderbund, 
Programma, Hayden, 

Strategic Simulations ... 

COMPUTING INC. 

~........... ~ 
Garden Plaza Shopping Center 
9719 Reseda Boulevard , Dept. 5B 
Northridge, California 91324 

CALL OR WRITE TODAY 

FOR YOURFREECATALOG! 

Phone U.S.A. (except Calif.) (800) 423-544 1 
California and Foreign (213) 349-0300 

Open T uesday to Friday JO AM 10 5 PM 

t
.apple! computczr inc. 
*APPLE IS TUE REGISTERED TRADEMARK OF APPLE COMPUTER INC. 
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entered into the music section of the 
program. 

One very nice feature is the 
"preview." By pressing the space bar 
you · can see the demon dance the 
routine as you have entered it so far. 
If you don't like it, you can easily 
change it. The only restriction is that 
you are limited to a maximum of 248 
dance steps in the routine. 

Once you're satisfied with the 
dance routine performed by the 
demon, you enter it into "permanent" 
memory by pressing the ENTER key. 

This also returns you to the main 
menu. Finally, option number one 
lets you enter the music to which you 
want the demon to dance. . 

While the basic idea of the musical 
accompaniment seems quite simple, 
in actuality, it is considerably more 
difficult to create (or recreate) a 
musical melody than it is to design a 
workable dance routine. As with the 
dance steps, each note is designated 
by a letter of the alphabet. To include 
a rest, the "Z" key is used. What's 
confusing is the fact that there cannot 

D 
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Model HB5·3/0VP 
$24.95 Single Oty. 

5Vat3Awith 
Built-in OVP 
Power One's Case models started 
at $24.95. Over 200,000 models later, 
they 're still only $24.95 ! 

• 115/230 VAC Input 
• OVP Built-in 
• .05% Regulation 
• 2-Vear Warranty 

• 2-Hour Burn-in 
•UL Recognized 
• CSA Certified 

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! 


tlJUl.U~~ff.-Blle a.c. P11111er S11PPUes 
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 

be a direct correspondence between 
the letters of the keyboard and the let­
ters of the musical scale. This is 
because the sharps, flats, and octaves 
(ie: the notes low C, low C#, high C, 
etc) cannot all be matched to the 
keyboard letter "C"; instead, they are 
matched to the keyboard "A," ''B," 
and ''M" keys, respectively. Even for 
someone who already plays music of 
a more conventional sort, it's like 
learning an entirely new instrument. 
For those who read music, a chart 
matching the keyboard letters to their 
appropriate places on the musical 
staff might have been a very welcome 
addition to the documentation. 

Then again, it might be easier to 
take the advice in the instructions and 
simply pick out tunes by ear. When 
you're programming music, each 
press of a key results in the ap­
propriate note being played, and the 
appearance of that key's symbol on 
the sequence list. 

To hear the sequence you've input 
so far, press the space bar. This is an 
excellent feature, since it is always en­
couraging to hear your progress up to 
this point, and it's easier to spot and 
correct mistakes. As in option two, 
when you're satisfied with the music 
sequence, press ENTER to have it 
added to memory, and to return to 
the main menu. You are limited to a 
sequence of 248 notes. There's no 
need to worry about having the same 
number of notes as you have dance 
steps. The music sequence repeats (if 
necessary) until all of the dance steps 
in the sequence have been executed. 

Conclusions 
Dancing Demon, Radio Shack's 

newest graphics and sound game, is 
an admirable addition to its game 
line. It combines an entertaining 
graphics routine with an equally 
amusing sound routine (including the 
clicks from the demon's tap-dance 
shoes). Because of the unusual com­
bination of sophistication and 
simplicity, this game could be an ex­
cellent means of sparking and foster­
ing the creativity of children. 

The game sells for $9.95 and, we 
feel, it should be purchased by 
anyone with children. We heartily 
recommend it.• 
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31 MByte Formatted Capacity 

The ADES S33 MByte Hard Disk Subsystem is the HARD EDGE in System Performance. The S33 
transforms your S100 computer from a slow, floppy-bound machine into a high performance system. The 
S33 is a complete subsystem which includes the ADES PS100 S100 compatible hard disk controller card, 
the Priam DISKOS (TM) 3350 hard disk, an attractive desktop cabinet, power supply, CP/M* BIOS 
software, and ribbon cable. With its 31 MB formatted capacity and a CP/M data transfer rate greater than 
40K bytes/second the S33 can instantly increase the performance of any S100 computer system. 

S33 FEATURES. The PS100 single card control ler, which is 
IEEE-S100 compatible, contains an on-board processor, a 
528-byte host interface RAM, and the hard disk interface. 
It has a fifteen command repertoire, on-board CRC to 
guarantee data integrity, user selectable base address, 
bank select feature, phantom RAM disable. and full S100 
interrupt capability. It controls up to four Priam drives. In 
addition, the S33CBIOS software package allows easy 
integration into most CP/M systems. Application notes 
cover CBIOS integration and system boot directly from the 
hard disk. 

EXPANDABILITY. With the S33 subsystem, you have freedom 
to grow in two different directions. First. the PS100 con­
troller supports all Pr iam 8- and 14-inch hard disk drives, 
including the 68 MByte and 158 MByte models. As your 
database expands, so does your system's capability. 
Second, one PS100 controller handles up to four drives of 
any size and in any combination. providing a full range of 
capacities. 

The S33 is only the first in the expanding line of ADES 
mass storage products. When you need an edge on your 
competition or more power in your personal system, look 
to ADES for the "HARD EDGE in System Performance." 

•CP/M is a registered trademark of Digital Research . 

ADES 

ADAPTIVE DATA & ENERGY SYSTEMS 

Circle 4 on Inquiry card. 2627 Pomona Boulevard • Pomona, CA 91768 

Phone: (714) 694-6868 



Wire-Wrapping and 

Proto-System Techniques 


The cost of microprocessor, 
memory, and peripheral devices has 
plummeted, while the details of com­
puter circuit theory and design have 
become widely available. In com­
bination, these conditions are entic­
ing a greater number of hobbyists to 
build and experiment with computer 
circuits. However, the process of 
translating published circuits and per­
sonal circuit designs into functioning 
hardware can create unusual prob­
lems. 

Whether you build a system from 
the ground up or expand an already­
existing system, your initial choice of 
wiring and prototyping techniques 
will have a substantial impact on 
both the effort required and the 
success of the project. Plugboard 
systems break a computer system into 
manageable and easily documented 
circuit blocks. For rapidity in wiring, 
assembling, and later modification of 
the project, wrapped-wire techniques 
best serve the computer hobbyist. 

Wrapped-Wire Connection 
A wrapped-wire connection is 

made up of six closely spaced turns of 
solid copper wire wrapped, under 
tension, around square, sharp-edged 
metal posts. Both the wire and wrap­
post edges become indented, forming 
a number of gas-tight contacts with a 
total resistance of less than three 
milliohms. An additional turn of the 
insulated wire at the start of the wrap 
process prevents wire breakage under 
conditions of extreme vibration, and 
also reduces the possibility of a short 
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circuit from the lowest turn of ex­
posed wire to a nearby trace or 
ground plane on the circuit board. 

The wrapped connection is made 
with a metal tube that has a central 
hole in one end for a wrap post and a 
smaller hole (alongside the first) that 
accepts a piece of wire. In conven­
tional insulated wire wrapping, a 
piece of wire is cut to length and the 
ends are stripped of insulation. One 
end is inserted into the wire hole in 
the wrapping tool, and the tool is 
then placed over a wrap post. As the 
tool is rotated, wire is pulled from the 
hole at a 90 degree angle and wrapped 
around the post, creating enough 
drag and tension to make a good con­
tact. This method requires a separate 
wire for every connection. It is also 
possible to connect a number of posts 
with a single unbroken strand of 
uninsulated wire- a process known 
as chaining. However, bare-wire 
chaining is suitable only for installa­
tion of ground buses or isolated 
jumper connections. 

Fortunately, insulated wire chains 
can be made with special wrapping 
tools recently introduced by Vector 
Electronics. 

Wire-Wrapping Tools 
The Vector Electronics model P180 

Slit-N-Wrap is a high-speed chain­
wrapping tool that eliminates wire 
cutting and stripping. A top-mounted 
wire spool holds 100 feet of #28 gauge 
nylon-polyurethane insulated wire 
(available in four colors). Wire exits 

the wire hole, and a sharp cutting 
edge slits the insulation to expose a 
portion of bare wire as you form the 
wrapped connection. The tool is sup­
plied with two spools of wire and a 
P183 chisel knife and wire-forming 
tool, for routing wire and nipping off 
the beginning end-tail. 

The nylon-polyurethane insulated 
wire resembles magnet wire, and it 
may be wrapped around an odd-sized 
terminal and soldered directly 
through the insulation. (However, 
you should exercise caution in 
avoiding the dragging or binding of 
wire against sharp wrap-post edges.) 
The thin but tough wire insulation 
barely increases wire diameter or 
stiffness, and as a result, the tool 
maneuvers smoothly on dense wire­
wrap boards. 

A similar high-speed tool, the Vec­
tor model P184 Tefzel Slit-N-Wrap, 
chain-wraps #28 gauge Tefzel in­
sulated wire. This tool is supplied 
with two SO-foot spools of wire in dif­
ferent colors. Tefzel insulation is 
relatively thick, allowing carefree 
wire wrapping and eliminating any 
chance of a short circuit, but the wire 
also handles somewhat more stiffly. 
Both Slit-N-Wrap 'ools must be 
rotated clockwise to slit the wire in­
sulation, and both wrap their wire 
type conventionally. 

The Vector P160-2A Dual-Way 
Wrap-N-Strap is a conventional tool 
that wraps #30, #28, and #26 gauge 
wire. Bare-wire chaining or strap­
ping is possible by feeding wire down 
through the hollow handle . The 
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I6K ... S 149.95 
32K ... SI99.95 
48K ... $249.95 
64K ... $299.95 

New JJ\WS·IB 
The Ultrabyte 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-ID. And 
we are sharing ourcost saving with.YOU. But don't be 
surprised if the next time you see thl~ 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 

1 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-cunenl logic parts 
. . delay lines . .. massive heat sinks .. . unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-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 BK boundaries ... fully socketed . .. 
solder mask on both sides of board . . . phantom line 
. .. designed for 8080, 8085, and ZOO bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed SlOO computers. 

········~·····························~ • Conlinenlal U.S.A. Credit Card Buyers Outside Connecticut: • 
:ro ORDER CALL TOLL FREE 800-243-7428: 
1 From Conneclicul Or For Assistance: • 
: (203) 354-9375 : 

: Please send the items checked below : 

: JAWS-IB kit: •
:o 16K. ........ . ......... . ... .. ....... $149.95·:
:o 32K. . . ....... . . . ..... . . . . . ... . .. . .. $199.95•• 

.o 48K. ... .. . . . .. .. .. . . . .. .. . . . .. . .... $249.95.:
:o 64K. ...... . . . ...... . .. . .... .. ...... $299.95· : 


: JAWS-IB Fully Assembled, Wired & Tested: :
:o 16K. .. . . . . .... . . . . . .. . .. . . .... . . ... $179.95·:
:o 32K. . . .... . . . . . .. .. . .. . . . . . .. ... . . . $239.95. : 

• D 48K. .. . . .... . . .. . .. . .. . . . .. . .. . .. .. $299.95• • :o 64K. .... . . . .. . ... . .. .. . . . ... . . . .. . . 5359,95• : 

:o EXPANSION KIT. 16K RAM Module, to expand: 
• JAWS-IB in 16K blocks up lo 64K. $59.95 • 
:•All prir."s plus $2 pool11ge and insurance ($4.00 Canada). : 
: Conner.tir.ut residents ndcJ snlt?S tax. : 

•Tola! encloeed: S •. . 

•D Personal Check 0 Money Order or Cashier's Check• 
:oVJSA D MaslerCard(BankNo. l:. . 

:Accl. No. Exp. Dale --• 

:signature ---- --- ----- ­

= ~~C---------------•
: Address - - ---- - - ----- ­

:city - --- - ------ --- ­•:state Zip _ ___ 

•:l!!lli.. NETRONICS R&D Ltd.
:·Ill\ 333 Ulchfleld Road, New Milford, CT 06776 • •......•.......•.......•........•......· 
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Photo 1: Available wire-wrapping tools include the Vector P180 Slit-N-Wrap, installed 
in a P160-4R cordless driver unit (left) , the P160-2A-1 Dual-Way Wrap-N-Strap (top 
center), and the P184-Tefzel Slit-N-Wrap (below). The stand (center) displays five dif· 
ferent pin-insertion tools. In the foreground (left to right) are the P160-1A Dual-Way 
unwrapping tool, P178-1 wiring pencil, and the P187 JDC fixture for assembling JDC 
ribbon cables. 

P160-2A-1 wrapping tool is a similar 
instrument, but it has a top-mounted 
spool to hold the bare wire. Both 
tools offer a solution to the problem 
of inserting wire (especially the re­
maining end of a very short wire) into 
the wire hole. Each tool has a recessed 
tip with a cross-slot that allows wire 
insertion without up-ending the tool 
or fumbling about on the board. The 
Vector P160-1A Dual-Way unwrap 
tool has a retractable hood that 
catches the unravelled wire when you 
unwrap a connection. 

Even chaining can become tedious 
if you wrap a large backplane or 
motherboard, but a powered wrap­
ping tool can make this kind of opera­
tion less tiresome. Powered wrappers 
are versatile hand-held units that con­
tain an electric motor and a hollow 
main spindle that accepts the handles 
of various manual Vector tools. 
These electrical tools can make a 
single wrap in seconds; chains can be 
wrapped as quickly as the tool is 
moved to the next wrap post. 
However, the powered wrappers are 
bulkier and less easy to handle when 
routing wire on a densely populated 
circuit board. The Vector model 
P160-4R wrapper (see photo 1) is 

powered by rechargeable nicad 
batteries. The newer model P160-4R3 
has a hand-fitting pistol grip. The 
Pl60-4Tl, supplied with the P180 
wrapping tool installed, is similar in 
design, but it operates off 110 V AC 
lines. The battery-operated P184-4T 
model, and the line-operated 
P184-4Tl Electro-Wrappers are sup­
plied with the P184 Tefzel wire­
wrapping tool installed. 

Another recently developed wiring 
technique uses a wiring pencil. The 
pencil dispenses solder-thru insulated 
wire from a top-mounted wire spool. 
Instead of wrapping a connection, 
you simply loop several turns around 
a terminal and begin to solder. This 
technique permits assembly of low­
profile plugboards with low-profile 
solder-tail sockets. The Vector model 
P178-1 wiring pencil dispenses either 
#36 gauge or #32 gauge solder-thru 
wire and #30 bare tinned wire. The 
tool is supplied with one 400-foot 
bobbin of #36 gauge wire (available 
in three colors). 

Wrap Posts and Accessories 
Vector can supply wrap posts in 

many styles, along with DIP (dual in­
line pin) wrap-post sockets of all 
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• 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders • Over 
150 CPS • bi-directional, logic seeking 
(460) • 8 character sizes; 80-132 columns 
• Adjustable tractors• High-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

Orange micro "THE COMPUTER PRINTER 
SPECIALISTS" 

. UP TO 25% DISCOUNTS! - SAME DAY SHIPMENT! 


Word Processing Print Quality 

• 18 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification •serif 
typeface • 50/80 CPS • 9Y2" Pin 
Feed/Friction feed • Reverse Platen • 
80/132 columns 

CENTRONICS 737-1 (Parallel) ... • .. .. .... .. . .. (List $995) $765 
CENTRONICS 737.3 (Serial) . . .... . .. ... .. .... (List $1045) $815 

EPSON MX80/MX70 

I Low-Priced 
Professional Print Quality 

• 9 x 9 dot rna tr ix • Lower case descenders 
• 80 CPS • Bidirectional, Logic seeking • 
40, 66, 80, 132 columns per line• 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling• Multi-pass printing• Ad­
justable tractors 

EPSON MX80 .. .. ..... . ........... . ......... (List $645) $Call 
EPSON MX 70 Dot graphics, 5 x 7 matrix .. .... (List $450) $Call 

OKI DATA' MICROLINE SERIES 
TRS-80 Graphics Compatibility, 

Friction Feed 

• 9 x 7 dot matrix • 80 CPS • 80, 132 
columns - 64 shapes for charts, graphs & 
diagrams • Double wide characters • 6/8 
lines per inch • Up to 3 part copy• Friction 
& pin feed• 200 M character head warranty 

OKIDATA MICRO LINE 80 . . . . . . . . . . . . . . (List $800) $520 
OKIDATA M82 Bidirectional, Forms handling . ... ... (List $960) $750 
OKIDATA M83 Wide carriage, 9 x 9 dot matrix ... .. (List $1260) $1050 

IDS PAPER TIGERS 
Dot Resolution Graphics, quality print, speed 

VISTA - C. ITOH 

Daisy Wheel Letter Quality 

• 25 CPS (Optional 45 CPS) • Typewriter 
quality • Centronics parallel • RS 232 
Serial (Optional) • Proportional spacing • 
Bidirectional • Programmable VFU • Self 
test • Diablo compatible • Frict ion feed 
(Optional tractors) • 136 printable 
columns. • Manufactured by C. ITOH. 

VISTAV300(C. ITOH) .... . .. . .. . ..... . ...... (List $1895) $Call 

ANACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 
Adjustable tractors to 16" • 150 CPS, Bidirectional, Logic Seeking 

ANACOM150 .... ..... . .......... (List $1350) 


ANADEX 
Dot Graphics, Wide Carriage 

• 11 x 9 dot matrix; lower case descenders• Dot resolution graphics 
• Bi-directional, logic seeking • Up to 200 CPS • RS 232 Serial & 
Parallel• Forms control• X-ON/X-OFF • Up to 6 part copy. 

ANADEX 9501 ..... .. . . .. .. .... . . . . .. .. ... . (List $1650) 


NEC SPINWRITER 
High Speed Letter Quality 

• 55 CPS • Typewriter quality • Bidirectional • Plotting • 
portional spacing. 

5510·5 RO, Serial, w/tractors ..... . . .. ... .. . . . (List $2995) 

5530·5 RO, Parallel , w/tractors .... .... ... .. ... (List $2970) 


Please Call Toll Free 
Prices are too low to 
advertise 

MALIBU 165wide carriage, graphics, letter quality .. {List $2495) $1975 
QUM E 5/45 typewriter quality . . ....... (List $2905) $ 2559 

INTERFACE EQUIPMENT 

CCS APPLE PARALLEL Interface & cable ...... ... . .. .. ... $ 
APPLE II • EPSON MX80 

parallel interface board & cable . . . . . . . . . . . . . . . . . . . . . . . . . $ 
SSM AIO BOARD Apple Serial/parallel interface ... (List $225) $ 
MICROTRONICSAtariparallel interface . ............. . .. . . . .. $ 
ATARI 850 Interface module, serial/parallel . . . . . . . . . . . . . S 199 
TRS-80 CABLES to keyboard or Exp. interface ... .... .. .. ... S Call 
NOVATION D-CAT direct connect modem . . ... .. ... •. .. .. ... $ Call 

TELEPHONE ORDERS: Mon.-Fri. 8:30 · 5:00 

The Orange Micro Printer Store (Retail): 


Mon.-Fri. 10:00- 6:00, Sat. Iii 4:00 


Phone orders WELCOME; same 

day shipment. Free use of VISA & 
 Orange
MASTERCARD. Personal checks 

require 2 weeks to clear. Manu­

fa cturer's warranty included on all 
 ffifCrO, Inc. 
equ ipment. Prices subject to 

revision. 


TELEVIDEO CAT'S 
AT DISCOUNT PRICES! 

PRINTERS 

CALL FOR FREE CATALOG 

(800) 854-8275 

CA, AK, HI (714) 630-3322 

At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 
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PERSONAL 
COMPUTER 

, "' ,_ SYSTEMS 
-q~e~pub:!r 

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

ATARI ® 400™, List $630 
OUR PRICE ONLY $499 

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

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

CALCULATORS BY 

r//O'W HEWLETT 
~~PACKARD 

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


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

HP-97 Desktop w/Built-in Printer .. 579.95 

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

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

ftczrsonal 
r~compotczr 

systems 

609 Butternut Street 
Syracuse, N.Y. 13208 

(315) 478-6800 
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Photo 2: Rapid assembly of circuit boards demands insulated-wire strapping or chain­
ing techniques, as demonstrated with the P184 Tefzel Slit-N-Wrap tool. The wide var­
iety of board pins shown can handle any wiring situation. 

sizes. At least four pin styles and 
several pin insertion tools will be 
needed to assemble a project. Wrap 
posts are 0.025 inches square 
(0.64 mm) and are push-fitted into 
0.042 inch (1.07 mm) holes. The T-49 
Klip Wrap post has a three-way fork 
(see photo 2) at one end for support 
of discrete components that may be 
snapped in place or soldered. You can 
install this pin with the Vector P156 
insertion tool. For soldered installa­
tion of discrete components, the T-44 
Miniwrap pin has a small slot at one 
end and is installed with the A13 
hand tool. The K-32 J-pin passes 
through two holes and the short leg is 
bent to the board. Substitute DIP 
sockets can be made using these pins. 

The Vector T46-5-9 pin is one of 
several pins that has a crossbar on the 
shank. The pins are installed with the 
aid of the P205 insertion tool, and 
crossbars are aligned to accept female 
IDC (insulation displacement connec­
tor) plugs of ribbon cables. The 
T46-4-9 pin is similar in design but 
single-ended, and it passes a card­
finger pad or power plane to the other 
side of the board. Other single-ended 
board-feed-thru pins include the 
T46-4 and T51 pins. Typical of a 
family of pins having no crossbar, the 
T 46-3 double-ended pin is inserted 

with the P133A insertion tool. Use 
these pins when the laterally extend­
ing crossbar pins create a problem. 
To assemble sockets for small tran­
sistors or integrated circuits, you can 
use the R31 and R32 socket pins. Use 
the Vector MB45-20 perforated align­
ment block to back up the board and 
assure perpendicular installation of 
board pins. Photo 2 shows useful pin 
styles and a sample Tefzel-wire 
chained connection. 

Although the use of Slit-N-Wrap 
chaining tools reduces time spent 
forming the wrapped connections, it 
can be tedious to wire-wrap a circuit 
that includes hundreds of connec­
tions. Much of the time is spent refer­
ring to the schematic and plugboard 
diagrams, locating the pins on the cir­
cuit board, forming and routing 
wires, and correcting wiring errors. A 
particular circuit ·board may have 
markings (eg: socket pin numbers) 
that can be helpful in wrapping your 
circuit, but these marks are quickly 
obscured on a crowded board with 
hundreds of closely spaced wrap 
posts. Correcting wiring errors can be 
time consuming, as the wire in ques­
tion is often buried under several 
layers of wires. Make sure that you 
are properly oriented when you make 
the connections: it will reduce the 



c • Pascal 

Efficiency~Portability 


Flexibility~Strong 1)rping 

Now you don't have to cotnprontise! 


Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 

We support complete versions of both C and Pascal, as compilers and cross­
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your VAX 
before burning PROMs for your 68000 or 8080. 

Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail­
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 

Call or write for more information. 

Source Target Machines 
Operating
Systems 8080/Z80 LSl-11 /PDP-11 VAX-11 M68000 

8080/Z80 C: $630 

* * *CP/M Pascal: $880 

LSl-11 I PDP-11: 
Idris, Unix, RTll, C: $1130 C: $630 

* 
C: $1130 

RSX-11/M, Pascal: $1380 Pascal: $880 Pascal: $1380 
RSTS/E, IAS 

VAX-11 C: $1130 C: $630 C: $1130Unix/V32 *VMS Pascal: $1380 Pascal: $880 Pascal: $1380 

M68000 
VERSAdos * * * C: $630 

Pascal: $880 

ldns. is a trademark of \Y.'hircsmirhs, Lrd. • Unix is a trademark of Bell l aboratories • CPI M 1~ a rradl'ma rk of Oigirnl Research Company • VMS, 

RSX-11/M, RSTS/E, LSl-11, VAX, are trademarks of 011.?ha l Equipment Corporatio n • VERSAdos is a rradl'mark of Mo toro la Corporation 


*Special Order 

Protect.your software 

miteSffiiths,Ltd. 
P.O. Box 1132 Ansonia Station NewYork, N.Y. 10023 
(212) 799,1200 
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Photo 3: A DIP (dual in-line package) patchboard or breadboard, such as the Vector 
SIX patchboard, is indispensable to circuit development. This patchboard is top and 
bottom wirable and can be easily linked to a computer with an JDC ribbon cable. 

amount of time devoted to the wiring 
operation. 

To install a chained wire-wrap run 
correctly, push short lengths of in­
sulation over each post as you iden­
tify it, then select the best route for 
the run. You should begin at the end 
that allows easy removal of the first 
wire anchor with a chisel knife. 
Remove the markers as you proceed, 
taking care to insert the tool on the 
marked pin. Check the completed 
wire run for errors before you pro­
ceed. 

A void taut wire runs that can result 
in wire breakage or bent wrap posts. 
When removing the tool from a wrap 
post, use the tip of the wrapping tool 
or the wire-forming tool to mold the 
wire to the board. An excellent wire­
forming tool can be made from the 
wooden handle of an artist's paint 
brush. Sharpen one end in a pencil 
sharpener and fashion a screwdriver 
blade at the other end. Use both the 
wrapping and the wire-forming tools 
as you form and route wire to the 
next wrap post. To reduce crosstalk, 
avoid bundling wire runs, and 
approach or pass the wire between 
socket pins perpendicular to the plane 
of the pin rows. To begin the next 
wrap, use the forming tool to press 
the wire to the board: do this slowly, 
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using no down-pressure on the first 
turn. If you use the P180 wrapping 
tool, start the wrap slightly above an 
etched plane. Wire breakage rarely 
occurs, but it is usually the result of a 
sudden start on a taut wire. 

Pencil Wiring 
When you assemble a board that 

uses solder-tail (low-profile) DIP 
sockets, use the pencil wiring tech­
nique. After you chain-wrap the inter­
connections, solder the looped turns 
with a soldering pencil heated to a 
temperature of 750 degrees F. The 
heat melts the nylon-polyurethane in­
sulation, which allows the solder to 
bond the connection. The Vector 
P178-1 wiring pencil is supplied with 
#36 gauge solder-thru wire, but 
spools of #32 gauge solder-thru wire 
and #30 gauge bare wire can also be 
used. 

Orbit the tip of the wiring pencil 
around the terminal or socket pin, 
placing the loops of wire somewhat 
above the board surface. Due to the 
additional soldering time required to 
melt the wire insulation, you should 
use soldering heatsinks to protect 
delicate components. If this is not 
possible, tin a portion of the wire 
before you form the loops (this pre­
melts the insulation). You can obtain 

a satisfactory connection by solder­
wetting the loops on one side of the 
terminal or component post: this 
reduces soldering time. 

You can use the Vector P179WS 
series of plastic wire spacers to route 
the wire neatly. The wire spacers are 
push-fitted into the board and have a 
number of wire-retaining slots top­
side. Low-impedance ground circuits 
may be obtained by running a second 
or third wire parallel to the first run, 
or you can pencil-wire the ground bus 
with Vector W30-4 #30 gauge tinned 
bare wire. Install discrete components 
on the T42-1 micro-dips or flea clips. 

DIP Patchboard 
The DIP patchboard or breadboard 

is a necessity for developing and ver­
ifying circuit designs. The bread­
board includes strips and banks of tie 
points that accept DIP devices, 
jumper wires, and component leads. 
Photo 3 shows a Vector SlX DIP 
patchboard that, with the addition of 
an IDC 40-conductor ribbon cable, is 
modified to link up with a TRS-80 
computer. Model SlX-GP is similar, 
but the supporting board has a 
ground plane. To make a large patch­
board, you can install four SlX-GP-2 
assemblies in the 43X-4 Multi-Conn 
chassis. A patchboard (including 
plugboards) can be assembled on any 
p-pattern board by inserting the large 
T66-96 Klip-Bloks, the T45-48 Klip­
Bus, and similar components in any 
pattern. These unique systems can be 
wired from either side of the board. 
Wrap posts pass directly through the 
tie points to the other side. 

A good ground system on the 
patchboard is imperative. Push long 
wrap posts through all device ground 
points and chain-wrap the pins on the 
bottom side to form a ground grid. 
Bypass the supply line with a 100 µF 
electrolytic capacitor and a 1.0 µF 
tantalum capacitor, and bypass the 
supply pins of all monostables and 
flip-flops with a 0.1 µF disk capacitor 
to ground. One bypass capacitor for 
every pair of DIP packages should 
suffice for other devices. Use short 
jumper wires and keep the wires 
separated. You can measure the cur­
rent drain of the patchboard with a 
meter, but be sure to short out or 

Circle 393 on inquiry card. --+ 





~STATE-OF-THE-ART 
~ SS16K/IEEE 

16K STATIC RAM BOARD 

ONLY $17995 

irnii't~rrir~· 

New: SS16K/IEEE RAM 
It's everything you need in a 16K static RAM board 
- at the lowst price you've ever seen . The 
SS16K/IEEE comes with all the high performance 
features listed below; And unlike obsolete-design 
RAM's (without bank select) you can add-on our 
universal software bank-selector system anytime, 
nowJ'ust 520.00. This makes the SS16K/IEEE capa­
ble o addressing 2,048 different banks. You can add 
memory beyond the 64K limit. You can expand to a 
multi-terminal system. 
FE/\TURES OF SS16K/IEEE: 
• Low-power 2114's 
• All inputs and outputs meet the proposed IEEE 

standards for the SlOO bus. 
• 4.0 MHz operation. 
• Schmitt trigger bufferon all signals for maximum 

noise reduction. 
• Addressable on 16K boundaries, 0-64K, dip switch 

selectable. 
• 	 Phantom option, dip switch selectable. 
• 	 PWR/MWRITE option, dip switch selectable. 
• Glass epoxy PC board with gold-plated contacts 

and double-sided solder mask. 
• 	 Fully socketed. 
• 	 Four separate regulators, for maximum stability. 
WITH 81\NK SELECT OPTION (now just S20.00I 

YOU /\DD THIS: 

• 	 Software bank selector featuring a universal 

decoder works with Cromenco, Alpha Micro, 
I 	 Netronics, most other systems, or your design. 

On-board dip switches: Bank Select Enable, Reset 
Enable, Reset Disable, Port Address, Port Data. 

• 	 LED Indicator to display status. · 

10-Di\Y MONEY-81\CK TRl/\L: 'Jl"y a fully wired 
and tested board for 10 days -then either keep 
It, return It for kit, or simply return It In working 
condition. 

•······································· • Cont inental U.S.A. Credit Card Buyers Outside Connecticut: : 
:To ORDER CALL TOLL FREE 800-243-7428: 
: From Connecticul or For Assistance: • 
: (203) 354.9375 : 
: Please send the items checked below : • 
: SS16K/IEEE without bank select: •:o Kit . . ........ ... . . .. ... . .. . ....... . $179.95°: 
•D Fully assembled, wire & tested ... . . . . . 5199.95": 
: SS16K/IEEE with bank select: •:o Kit .. . ... . .. . . . . ... . ..... . . . .. . . ... 5199.9s•: :o Fully assembled, wired & tested .. .. . .. 5129.95": 
: D SS16K/IEEE bank select option .. .. . .. . . 520.00": 
• *Plus $2 po.'ilngr. & insurance ($5.00 CanndoJ. Conneclicul resi· • 
: den!s odd sales tox. :. 	 . 

: Total enclosed: S 	 : 
•O Personal Check 0 MoneyOrderorCashier's Check::o VISA D MasterCard (Bank No. )o. 	 . 

: Acct. No. 	 Exp. Date __•. 
•Signature-- - - - - - ----- ­

.=~e--------------
: Addre!ilfil ______ ________ . 
: City ------------- - ­
:Slate Zip ____ 

l'i\\~~!~2~!~~w~~!!.h1~;76 0 
-······································~ 
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Photo 4: Low-cost open-frame 5-100 bus mainframe uses a Vector 8803 motherboard 
and T169 T-struts. 5-100 prototyping boards include the model 8800V in the main­
frame, an 8804 Any-Dip board (right), and the 8802 pad board (left). Shown in the 
foreground (left to right) are the R681-2 plugboard receptacle, KS2-40 female !DC con­
nector, and T169 T-strut. The power supply (rear) bolts to T-struts supporting the 
5-100 motherboard. 

remove the meter when you run ample room to the rear for installa­
operating tests. tion of an S-100 mainframe power 

supply for the stand-alone system. 
Plugboard Proto Systems The 8803 motherboard mounts 

Plugboard systems for the stand­ directly on the T-struts of the Vector 
alone microcomputer or for expan­ Pak VPl and VP2 deluxe table-top 
sion of an existing system are easily microcomputer cabinets. These 
assembled at low cost using Vector cabinets include card guides and a 
card-cage components. You can then mounting plate for the power supply. 
add card receptacles to these open­ For prototyping or the assembly of 
frame systems when needed. system components, select from plug­

An inexpensive S-100-bus system boards optimized for wire-wrapping 
can be built using the components or soldered-wiring techniques. The 
shown in photo 4, based on the Vec­ Vector model 8800V microprocessor 
tor 8803 motherboard. The board board has a number of wide vertical 
accepts eleven Vector RS681-2 card bus bars on both sides that form the 
receptacles that are easily soldered to ground and supply planes. The con­
the hot-tinned solder-masked board. necting zig-zag buses between the 
A portion of the board includes bars accept board feed-thru pins. The 
printed-circuit traces for installation supplied heatsink mounts on either 
of either active or passive bus ter­ end of the board which supports two 
minations. on-card voltage regulators, one of 

Install the S-100 motherboard on a which is prewired to the power plane. 
pair of Vector T169 T-struts (see Device sockets are mounted verti­
photo 4) using the insulating spacers cally, in four rows and twelve 
that are supplied, and secure it with columns, with labeled pin numbers. 
SC4-28 hex-head screws (these slide A connector for IDC ribbon cable 
into the strut). The BR27D card may be installed at either end of the 
guides are mounted on the mother­ board. The Vector 8804 Any-Dip 
board, on a length of 863-240 board (which is similar to the 8800V 
punched mounting plates. There is model in many respects) accepts 
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WHY SETTLE FOR A 68000 BASED microCOMPUTER 
TM 

WHEN YOU CAN HAVE OUR 68K MINICOMPUTER ? 




- -- ----

GUARANTEED RELIABLE 
FOR 2 FULL YEARS. 
Unprecedented product reliability deserves an 
unprecedented warranty . IMS International 
provides its dealers with both. 

Our commitment is real. 
We are so confident that our products are the 
industry standard in reliability, we stand behind 
them for two full years from date-of-sale to the 
end user. All IMS manufactured products are 
covered. 

The success of our dealers will insure our 
continued growth. That's why IMS International 

is committed to providing every IMS dealer with 
these distinct advantages in today's marketplace: 

• 2 year warranty 
• Low retail cost _ 
• Best margins in the industry 
• 	Protected territories 
• 	 Full factory technical support 
• 	Complete system delivery in 30 days 
• 	Comprehensive advertising and promotional 

support 

For more information about IMS International's 
"Reliables" and our unique dealer plan, call 
714/978-6966 or write us: 

ftri\1116 2800 Lockheed Way 
~Carson City , NV 89701 
INTERNATIONAL Telex: 910-395-6051 

lt··-_I ----~J 
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Circle 98 on Inquiry card. 

Photo 5: A system bus with fewer than one hundred lines can also be assembled using 
standard Vector components. The seventy-two-line combination system pictured here is 
a typical example. Primary components include the R636-1 receptacles, a 3677-7 
clearance ground-plane board on the wire-wrapped backplane, and a Vector 8004 Circ­
board in the patchboard area. Plugboards include the model 4066-1 ground-plane board 
(top left) and the 4493 Any-Dip board with opposing power and ground planes. The 
system is powered by a Jameco model JE200 power supply. 

sockets horizontally, in seven rows 
and ten columns, and its IDC cable 
connector resides anywhere along the 
top edge of the card. With sockets 
parallel to the card-finger array, this 
board allows easy wiring of card 
buffers and memory arrays. 

You can choose from four S-100 
plugboards that tend to favor point­
to-point soldered wiring. The Vector 
8801-1 plugboard has no circuit traces 
apart from card fingers. Sockets and 
connectors mount in any position, 
and you can use Vector T107 
punched bus strips to assemble low­
impedance ground and supply buses. 
The double-sided 8801 plugboard has 
one tinned pad per hole that serves as 
a solderable anchor point for sockets, 
component wire leads, etc. The 
double-sided 8802-1 board is similar, 
but has two holes per pad and ver­
tically mounted sockets. The Vector 
8802 board also has two holes per 
pad, but the holes are plated through 
to the opposing pad. This unique 
board favors rapid and reliable an­
choring of components, and with 
minimal risk of pad lifting. 

You may find it advantageous to 

use this prototyping system with a 
smaller user-defined system bus. 
Lines from the TRS-80 forty-line bus , 
can be assigned so that you can place 
ground lines that alternate between 
signal lines, while retaining the same 
assignment for normal S-100 bus 
power-supply lines. Connect the 
ground on the plugboard, leaving the 
backplane unaltered. The resulting 
ground lines shield the signal lines. 
One prototyping sytem may then 
serve both the S-100 bus and the 
foreign bus if you are careful not to 
plug incompatible cards in simul­
taneously. The large S-100 boards 
generally provide more board space 
per dollar than small cards, but pack­
ing a number of smaller system 
modules on one S-100 card tends to 
complicate system documentation. 

Plugboard systems with a user­
defined system bus are easily 
assembled at low cost and in a man­
ner similar to the assembly of the 
S-100 system. The system shown in 
photo 5 uses the R636-1 plugboard 
receptacle with seventy-two (36/72) 
contacts and mating BR27-1 card 
guides. Receptacle wrap posts pass 

MICRO PRICE for MINI POWER 
MICRO-MINI'" matches Serles I by IBM 

DELIVERING CURRENT ORDERS 
You cannot buy a more powerful micro: 
• Power: 1 to 32 independent users 
• Memory: directly addresses to 16 Meg! 
• Mapping: efficient memory management 
• Disk: 2M to more than 250M 
• Speed: throughput 10 times ZBO 
• Files: simultaneous access 
• Communication: inter-user via terminals 
• Security: all files password protected 
• Options: expandable in the field 
• Bus: Intel Multibus•· compatible 
• Languages: Pascal, BASIC. COBOL. FORTRAN 

SYSTEM I .... .......... .. ........................$3509 
ZB001 CPU board with on-board ROM monitor 
32K dynamic RAM 
110 board: Bserial ports 
Back plane: 15-slots, Multibus'" compatible 
Case: switching power, fans, cage, fixtures 
SYSTEM II ........ .. ... ..........................$6659 
ZB001 CPU with memory management circuitry 
64K dynamic RAM 
110 board: B serial ports 
FDC board: for 4 floppies, sgl/dbl density 
ZMOS: multi-userI-tasking operating system 
Back plane: 15-slots, Mult ibus'" compatible 
Case: switching power, fans, cage, fixtures 
Disks: dual floppies (ss: sgl/dbl density) 
CRT: Dialogue BO ' " interactive/edit terminal 
Call for further system specifications. 

AMPEX Dialogue 80'" 
Dialogue BO ' " fully-featured video terminal: 
• Full ASCII with numeric and edit keypads 
• Elegant case with detachable keyboard 
• Display 24 lines with 25th status line 
• 20 user programmable function keys 
• 2 pages display memory (4 optional) 
• 11 graphics and 21 control codes 
• 10 modes including block, protect, program 
• Transparent mode displays control codes 
Dialogue 80'" ..................................$1045 
Dialogue 80'" with phone coupler.........1194 
Applications: word processing, data entry, interac­
tive programming. data base inquiry/ response/ 
update. transaction processing, whether on-site 
or remote. For our system or tor yours, this inter­
active terminal is the perfect match. 

Prices: Prepaid or Purchase Order Net 10. 
Prices subject to change without notice. 
Warranty: 120 day minimum on all systems. 
Interfacing cables free with all systems. 
10% down fixes price, guarantees priority. 
MasterCard and VISA cards accepted. 

(312) 684-3183 

~M ggo~~v!!~
~ 5710 Drexel, Chicago, IL 60637 
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MICROMAIL HAS WHAT 

YOUR SYSTEM NEEDS. 


DIABLO 	 630 
The Dlcrblo Model 630 Is a reliable, high quality, full· 
character sertcrl prtnter !oranyone who Is seeking superior 
print quality at a low cost. ThJs Is the first Dlcrblo pilnter to 
offer complete Interchangeability between metal and 
plastic prtnt wheels.And the sophisticated and dlscemlng 
user does not scrcrlllce print quality toobtainthis versatility. 
Every aspect ollhe Dlcrblo 630 design has been focused on 
mcrlntcrlnlng outstanding print quality. Terminals also 
have self-test, extensive Internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 
With AdJustcrble Forms Tractor add $200.00 

ANAD EX DP.9500/9501 
The Ancrdex Models DP-9500 and DP-9501 Alphanumeric 
Line Printers are designed !or all prtnter applications. 
Includlngthose requiring high density graphics. Standard 
features Include three standard Interfaces (RS 232C. Cen­
tronlcs Parallel. and Current Loop), software selectable 
print sizes Including compressed and expanded print, 
heavy-duty nine-wire prlnthecrd (pennlts true underlining 
and descending lower case letters}, and fast bl-directional 
prtntlng. The model 9501 offers slightly higher graphics 
resolution and a slightly slower prtnt speed than the model 
9500. 

Sl,299.00 

810/2 $1,549.00TEXAS INSTRUMENTS (Includes upper/lower case 
option)Fast. reliable, and widely supported. the T.l . 810 

has proven Itself to be a solid prlnler !orbusiness 810/2 VFC/CP $1,679.00 
or Industry. RICES 	 (Includes u/l case. forms 

control & compressed prtnt)SPECIAL T.I. p 
Prices good through June 15, 1981 

PRINTERS C.R.T.'s TELEPRINTERS 
ANADEX TeleVideo DEC 
DP9000 $1199 912C $ 699 LA34 $ 969 
DP.9001 $1199 
Just like the 9500/950l but 5 

920C 
950 

$ 749 
$ 995 

Dot-matrix, 30 c.p.l AdJustcrble 
character sizes & line spacing. 

Inchesnarrower. Uses paper 
up to 9.5 !nches wide. 

NEW1 Features a detachable 
keyboard & programmable 

LA34AA $1099 
Includes programmable forms 

DIABLO 
1640RO $2469 
Uses plastic dcrlsywheels, 
prints up to 45 c.p.s. 

1650RO $2799 
Uses metal dcrlsywheels. prints 
up to 40 c.p .s. 

!unction keys. 

SOROC 
IQ120 $ 689 
IQ140 $1099 
IQ135 $ 849 
NEW1 Microprocessor 
controlled, programmable 
function keys. 

length control. 

TELETYPE 
43 $ 999 
Very reliable 30 c.p.s. 
teleprinter.Ideal !or use with 
300-bcrud acoustic couplers or 
modems. 

DIABLO 
NEC C.ITOH 1640KSR $2699 
High Quality, 55 c.p.s. 

5510 
Serial Interlace 

$2595 
CITlOO 
DEC 

$1625 Uses plastic dcrlsywheels. 
prints up to 45 c.p.s. 

1650KSR $2799 
5530 
Parallel Interlace 

$2595 VT·lOO $1650 Uses metal dcrlsywheels, prints 
up to 40 c.p .s. 

NEC and DlABLO prices Include forms tractor. 

To Order: Send check to MICROMAIL, P.O. Box 3297. Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa /MasterCard accepted. CO.D. requires a 15% deposit. Handling, Add 3% to 
orders Jess than $750. 2% to orders S751 . S2.0 00. 1 % to orders over S2.000.NOTE. Handling charges are 
w aived on orders pre.paid in advance by check. Shipping, We ship FREIGHT COLLECT via UPS or Motor 
Freight. A ir a nd Express deliverv is availa ble. 

P.O.Box3297 
Santa Ana, CA 92703I: ra~~R[]rafl~l .11 

I• 

~8~1~~::~"!!38 

through a length of 3677-7 clearance 
ground-plane board supporting pin 
rows so that you can plug in an IDC 
ribbon cable. To create a work area 
for a patchboard or other circuit, you 
can add a Vector 8004 Circboard with 
clearance ground plane, as shown. 
Alternatively, you can install the 
8002 Circboard with interleaved 
buses for wire wrapping, the 8801 
Circboard with buses and three-hole 
pads for any wiring method, or the 
8803 pad-per-hole Circboard. A 
Jameco JE200 5 V, 1 A power supply 
fits the system neatly and powers the 
combination proto system. Plug­
boards that mate with this system in­
clude the Vector 4493 Any-Dip series 
and the 4066 series boards. 

A system with a fifty-six-line bus 
can be assembled with the R656 plug­
board receptacle and the Vector 4610 
series plugboards. If you use the 
R644-3 receptacle with forty-four bus 
lines, you can choose from numerous 
plugboards in the Vector 4412, 3662, 
3682, and 4494 board series. The 4609 
plugboard can be adapted to the ex­
ternal bus system of the Apple II, 
PET, or Super-KIM machines, either 
as an open frame set-up or installed in 
a Vector card cage using the standard 
mounting hardware. 

Give early consideration to the in­
stallation of ribbon cable links. IDC 
cables are readily available, and they 
come assembled in assorted lengths 
and a number of lines. You can also 
use Vector KS2-20 or KS2-40 female 
IDC plugs to assemble your own 
cables. The plugs mate with two rows 
of T 49-5-2 wrap posts installed on 
p-pattem board. Use the P187 univer­
sal IDC fixture or its equivalent to 
press-fit the IDC connector to KW2­
20-type twenty-line ribbon cable (use 
two lengths side by side on the 
KS2-40 connector). The IDC cable 
can be used for the links between the 
computer and proto-system, between 
plugboards, and to peripherals. You 
can also use the DIP-plug ribbon 
cable with male headers that fit stan­
dard DIP sockets of most sizes. It is 
best to use pre-assembled DIP cable. 
The Vector DIP interconnects are 
available in lengths of 12 inches 
(304 mm) and 24 inches (608 mm), 
and as single- or double-ended cables 
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Wild Hare Software Systems 
Multiply the Capabilities of 
Data General's 

RDOS 

INFOS® 

ICOS 

DOS 


Wild Hare gives Data General 
users a choice when upgrading 
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 
are necessary: There is no need to install a new 
operating system. And, no expensive hardware upgrade is 
required. 

/// ' 

modifications 

features 
Each user is totally independent of all other users. 

Each 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, Fortran V, 

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! 

P.O.Box 3581.Boulder, Colorado 80307 
NOVA· l CllPSE. · an d INFOS · ,are regisrered trademM ks of O~ca General CorporMion. (3031 494·0221 
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TSE.:l~IDE 

6 South St., Milford, NH 03055 (603) 673-5144 
TOLL FREE OUT·OF.STATE 1-8©258-1790 

TERMS: Prices and apeclflcatlona are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE Paya 
all shipping charges (within the 48 states) on all PREPAID orders OVER $100.00. On all orders under $100 
a $2.50 handling charge muat be added. COD orders accepted (orders over $250 require 25% deposit) 
there la a SS.00 handling charge. UPS Blue Label, and Air Freight available at extra coat. TRS.aD la a 
trademark of Tandy Corp. 

166 May 1981 © BYTE Publications Inc Circle 417 on inquiry card. 

that fit 14-, 16-, or 24-pin DIP 
sockets. 

Bus Terminations 
With the aid of a short backplane 

and short connecting cable to the 
computer, the plugboard system can 
usually operate without bus line ter­
minations. However, line termina­
tions reduce line impedances, thereby 
reducing noise and crosstalk. The line 
termination consists of pull-up 
resistors that are placed at one end of 
the backplane and connected from 
each signal line to a noiseless 
regulated-voltage source of 2.6 V to 
5.0 v. 

The active line termination of the 
8803 motherboard is made up of 
270-ohm resistors connected to the 
2.6 V source. On a pull-down to logic 
level 0 (approximately 0.4 V), the line 
termination current is (2.6 ­
0.4)/270 (approximately 8 mA), 

which can be easily handled by stan­
dard TTL devices. More than likely, 
the line drivers of your computer con­
sist of 74LS devices which can drive 
(sink) 8 mA. This leaves no reserve 
drive for gates sensing the line, and 
for this reason you should push-fit 
the termination resistors on T 49 Klip 
Wrap posts instead of soldering so 
that you can experiment with lower 
line-termination currents. 

You can conserve supply current 
by using active line terminations. To 
obtain line-termination currents of 
approximately 4, 2, and 1 mA, use 
560-ohm, 1100-ohm, and 2200-ohm 
resistors, respectively. For a smaller 
system, you can pull up the lines to 
the 5 V source and compute the ter­
mination current based on 5 V. 

Plugboard Assembly and Test 
Check for errors in the schematic 

diagram of the circuit, especially in 
the labeling of device-pin numbers. A 
pair of diagram sheets are supplied 
with the Vector plugboards so that 
you can determine the component 
and wiring placement for both sides 
of the board before you begin actual 
construction. Both sheets should be 
thoroughly labeled, especially with 
regard to each of the card fingers con­
nected to the system bus. Observe 
how the data and address lines are 

COLOR COMPUTER 
16K $399 

MODEL ;lll;o--;;;;;;;;;;;;;;;;;;;v­
48K $999 

TRS·80 COMPUTERS 
Mod I, 64K RAM !126·4002) .. . ..... $3499.00 
Mod Ill, 16K RAM !126·1062) . .... .. . $919 .00 
Mod Ill, 48K RAM !126·1062 + l . . . . . . $999.00 
Pocket Comp w /Inter 1126-3501 +l . . .. $259.00 

HARDSIDE 40-track Dr !17·401 . ... . . $319.00 
PER COM TFD-40 Dr !17·99J . ... .... . $379.00 
PERCOM TFD-100Dr111-100-1) ... . .. $399.00 
HARDSIDE 80-track Dr !17·80) .. . ... $449.00 
PERCOM Dual TFD-100 Dr 111-100-2) .. $799.00 

Color Comp, 4K RAM !126·3001) . .... $359.00 
Color Comp, 16K RAM 1125.3001 +l ... $399.00 
Color Comp, Ext BASIC !126·3002) . .. . $529.00 

MODEL I DISK DRIVES 


MODEL I PERIPHERALS 

COMM-80 Inter! !14·80) . . . .. . ..... $159.00 
CHATTERBOX Inter! !14·81) ...... . . $239.00 
DISK-80 Inter!, 32K RAM !14·82) .... $339.00 
DISK·BO Jnterf, 32K RAM !14·83) .... $369 .00 
BUSY BOX lntert !14·01) . . . . . . . . . . . $89.95 
LYNX Communications Inter! (119·80) . $229.00 
RS Expan Inter! 32K RAM1126-1140·32) $389.00 
16K Memory Kit TRS-keypad115-1102-1) $49.00 
16K Memory Kit, TRS-lnterf (15-1102) .. $49.00 

Dual Joysticks for Color Comp (126·3008)$24.95 
VISTA Model 118" Disk Dr 1!17·4001J. $939.00 
VISTA Model II 8'' Disk Dr 3 !11-4002) $1795.00 

PERCOM Data Sep (17-03) ......... . . $29.95 
PERCOM Doubler (17-07) . .. .... . ... $199.95 
HARDSIDE Ext Cable 111-02) . . ...... . $15.95 
HARDSIDE 2-Dr Cable !17·04) .... . ... $29.00 
HARDSIDE 4-Dr Cable !17-05) .... . ... $39.00 

ORCHESTRA-801115-03) ......... . . . $79.95 
Upper /Lower Mod Kit (115·02) ... . . . . $24.95 
CPU Speed-up Mod kit1115-04) . ...... $45.00 
Video Reverse Mod kit 1115-05) . .. . . .. $23.95 
2-port TRS-BUS Ext (115·12) .. . ...... $29.95 
3-port TRS-BUS Ext 1115-13) .. . .. . .. . $39.95 
TRS-80 Model I Dust Cover Set 1116-01) .. $7.95 
TRS-80 Model I Carrying Case1111-201J$109.00 
TRS-80 Monitor Carrying Case 1111-202) $84.00 

CTR-BOA Cass Recorder & Cable1126·1206)$59.95 
TRS-80 Model Ill Dust Cove[(l16·05) ... $7 .95 

http:Cable1126�1206)$59.95
http:Case1111-201J$109.00
http:126�3008)$24.95


orn. 


Meet Melanie. She was a data­
handling novice until she met 
DataStar~ Now, she's a star. Her 
revolutionary new system has 
taken her into a new dimension 
- and left all her old file cabinets, 
folders and paper forms behind. 

Melanie's learning fast. She 
lets her DataStar do it all, up 
on the screen, from creating forms 
to fast accurate entry and retrieval. 
And when Melanie uses DataStar 
with MicroPro's other programs, 

WordStar™ and SuperSort,™ 
she's a whiz at a lot more than data. 
Melanie can enter her data . . . 
merge, select and rearrange it ... 
and then produce "personalized" 
mailings. 

Discover what Melanie has. 
DataStar: the microworld's most 
comprehensive data entry, 
updating and retrieval system. 
Send for a free copy of our 
DataStar demonstration booklet 
by calling (415) 457-8990. Or 

'Runs on mos! Z80/8080/8085 microcompulers w11h CP /M (TM of 01g11al Research). 48K: and terminal w1lh 

visit your nearby 
authorized dealer. 
Remember, when 
you're the star, 
we're the star. 

MicroPro lnlernational Corporation 
1299 41h Sireel. San Ralael. CA 94901 
(415) 4 5 7-8990 TELE X 340388 

Sold lhrough aulhonzed dealers and 

d1str1bu1ors only. OEM inQu1nes 1nv11ed 

The Star Maker 
addressable cursor. 
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CPU's & 
SUPPORT 

CHIPS 

8080A - 5.95 
SOBSA - 1295 
AM02901 - 13.95 
8205 - 3.95 
8212 - 2.50 
8216 - 2.90 
8226 - 2.75 
8228 - 4.50 
8251 - 6.95 
8259 - 6.95 
8257!AM9517J - 8.95 
Z80A S lO - 17 .95 

"" - 16.95 
- 34.95F01791 

UART's 
AVS.1013 - 3.75 
TR160213 - 3.95 
AVJ-8500 - 1.95 
PT14828 - 3.25 

INTERFACE 
& DRIVERS 
1488 .90 
1489 - 1.10 
8130 - 2.50 
8131 - 2.50 
""30 - 2.50 
8833 - 2.50 
B&34 2.00 
8837 - 2.()() 

B83B - 2.CXJ 
ST380 - 2.00 

4001 ­
"'" = ­
4009 ­
4010 ­"" 

­

•Oil ­
4012 ­

-:g:~ -
4015 ­
4016 ­
4011 ­
4018 ­
4019 ­
4020 ­
4021 ­
4023 ""' -­-
4025 "°''"' ­

C/MOS 
4027 - 409! ­

25 4029 - 60 - 25 " " " 4029 - ''" 4093" - " ~~ •030 JS 
- 2.25 ­ "' "' "" :~! - " :~ 4040 4Sl1 ­

.25 -4042 
- .. " "' 45\4 - 1.95 

" " 4043 4515 - 1.95f, - "" 4516 - 1.00.,, "'" - ., 4518 - l .20 
4520 ­65 ::: - " 

70 
4060 - " 4553 - 2.75 

70 - BO 74COO ­" " 
•052 - 1.10 74CD2 ­"" ·" 
4053 - 1. 10 74(04 " - " - 70 74C08 ­" " ,,.90 - 74(10 - ·"'" "''' 

1.00 4011 .JS 74Cl4 - 1-20·" 
.25 4072 - .25 74(20 ­""' .., 4076 - .BO 74C32 - ,." 25 4017 - JS 74C13 ­ ·" 

74C74 so 
14C~ - 10,,.1.tCIJI ­
UC!5 ­
74CB6 '"50 
74C90 - 90 
14C93 
74(151 - 1.75 
74Cl57 - 175 

" 
~:~\:~ : :~ 
74C16J - 115 
74C165 - 1.25 
74C11J - 1.JO 
14t:IY4 - l,Jll 
f4'.11!i ­
74(192 - 130 
74(901 .50 
74(926 - 6 95 

"' 

RAM's 
2114l-3 - 3.95 
4 116-3 - J .75 
411&2 -6.75 
21LQ2.J - .99 
2102-4 - .90 
MK402H -3.50 
MK4096· 11 - 2 .95 
TMS404525 - 6.50 
MS4050Nl - J .95 
2101-1 - 2.45 
2107815280 - 1.75 
MM5270 - 3.45 
MK400BP -1.95 
IM7001 -6.95 

ROM's 

SPECIALS 
4116-3 RAM'S - 8/$24.00 

15% ALL 74LS SERIES 

LEADER OSCILLOSCOPES 

WE CARRY A FULL LINE OF HIGH QUALITY, 


LOW PRICED OSCILLOSCOPES WITH 

A TWO YEAR WARRANT Y. 


COMPARE PRICE & FEATURES. 

LB0517 50 MHz 0.T. CAL. DELAY 


$1950.00 

OSCILLOSCOPES 

L80302 10 MHz. 0 .T.. J* Compact $ 790.00 
LBQ.J08S 20 MHz, 0 T., 3'" Portable ACIOC 950 00 
LB0-310A 4 MH~. S.T. Ar.cur . Swer,p . 275.00 
LB0·507A 20MHz. S.T. 5· 610.00 
LB0508A 20MHz.OT.. 5· . 835.00 
LB0·511 lOMHz.S T .5- . 420.00 
LB051J 10 M H1, ST., \mV Sens. .495 00 
LB0·514 "Kl MHz, O.T., ln1VSeos. . 645.00 
LB0-5158 JOMHz. O.T. Cal. Oelaved Sw!lcp 1,530.00 
Le0 .520 30 MHi. 0 T w1Delav Line 1.100 00 

SPECIALS GOOD THRU MAY 1981 

CRYSTALS $3.45 ea. RIBBON CABLE 
2.000 MHz 6. 144 MHz FLAT !COLOR CODED) 
4.000M Hz 8.CIOOMHz #30WIRE
3.000M Hz 10.000MHz 

16 cond. ~ .40/per foot3.57 MHz 18.000MHz 
40 co n•.- .75/ per foot5.000 MHz 18.432 MHz 50 cond. - .90/ per foot6.000MHz 20.000MHz 

MINIA TURE MUL THURN TRIM POTS 
100, SK. 10K. 20K . 250K. $.75 each .. 3/ 2.00 

NO. 30 W IRE W RAP W IRE SINGLE STRAND 
100' - . $1.40 

ALCO MINIATURE TOGGLE SWITCHES 
MT A106 SPOT • . Sl.05 
MTA206 0 PDT . . .. $1.70 
MTA206P-0 POT CENTR0FF .. • . . .. . $1.85 
MSO 206 P·DPOT CENTER OFF LEVER SWITCH. . . $1.85 

TRIAC'sSCR's 
PRV 1A 10A 25A 


100 .-45 .EO 1.40 

1.5A •A 3S.A 110.A 

100 .45 .00 1.55 
200 .70 .00 1.00 9.00 200 .8' 1.30 2.1 0 

400 1.20 2.60 12.00 400 1.30 1.90 l1Q 
600 2.00 2.75 4.30600 ""° 15.001.00 J.60 

FP 100 PH OTO TRANS ............... ...... ..... . $ .50 

RE D, YELLOW, GREEN ORAMBERLARGELED's.r 6/ $1.00 
RED / GREEN BIPOLAR LED's. . . .. $ .55 
MLED92 RLED ... .. .. ........ . ,, . . . . . . .. . . . $ .75 
MR0148 PHOTO OARL. XTOR . • , , • , . • , . • . . .. .. $ .75 
T1L-1l80PTO-ISOLATOR . ....... ,...... . $ .75 

•-----·--·-· .._. _. .. . ..__. -ii ~L~~~~~-~~~~~~~~.4·.1:5: ;, ·5.e: s·.e:a.2·.s-. ;;;o: ·· . s ·00 

Til.RHO AE:LAV - S PST SV 20me $1.00 

CLOCK CHIPS 

MMS381AA .... •5.95 

MM5314 .... ... . . .. . , . , $4.75 

MM5316.. . .......... . . . . .. $4,95 


10UF 10V - $ .40 
.47UF 35 V 5111.00 22UF 1DI/ - S .30 
.68UF 35 V 51$1.00 1SUF 16V J /$1.00 
1UF 35V 5/$1 .00 JOUf SV 5111.00 
2.2UF 20V 5 $1.00 JJU F20V $ .60 
J.JUF ;ov 4/s1.oo 41UF 2DI/ $ .85 
4.7UF 15V 51$1.00 

.22UF 35 V 5/$1.00 

IOOUF 15V s .70
6.8UF 35V 3111.00 lOOUF 15V $ .95 

200 PRV 1A LASCR .95 

RS232 

CONNECTORS 


DB 25P male ..... $3.25 
DB 25S female .. . $4.25 
HOODS . . . . .. . . . $1.50 

12 . 15, 18. or22V . .. .. , , . , . . , • . •. , .. . , , . 61$1 .00 

S FC 3301 - 50 PRV 30A 

FA ST REC OVERY DIODE 135nsl .. $2.25 

20KV 250M A DIODE ..... .. ... . $1.90 


iru .14 .JS .90 3.70 
200 .07 .20 .•o 1.30 4.25 12.00 
400 .09 .25 .65 1.50 6.50 15.00 

600 . 11 .30 .BO 2.00 8. 50 18.00 
aoo .15 .35 1.00 2.50 10. 50 22.00 

1000 .20 .OS 1.25 3.00 12.50 26.00 

IN 41 48 llN914l .... .. . ..... 15/ $1.00 


. 1 or .01 uf 25V ceramic disc. caps. 

16/ $1. 00, 100/$ 5.00 


7 SEGMENT DISPLAYS 

FSC 8024-4 digit c5L·707 C.A ..3" . .. S.75 
C.C.8"display. $5.95 DL747C.A..6" .$1.50 
FND503C.C ..5" .. $ .85 HP3 400 .B"C A . $1.95 
DL-704· .J"C.C .. . $ .85 HP3405.B"CC. $1.95 

TR ANSISTOR SPECIALS 
nilll01fflPGET05 ... 
2N404A PNPGE T0-5 3/$1.00 
HEPG60\4 - PNPGETO-J S .65 
TIP 121 - NPN Si SWITCHING $ 95 
2N6ZJJ NPN SWITCHING POWER. . .. $195 
MRF 800• a CBRF TR AN515TOR'-IPN :: ... $ 75 
2N3772NPNS.TOJ '100 
2N4908PNPSiTO·J ... . .. . .. . $1 .00 
2N!006PNPSiT0-92 .... ... ..... . 41$\00 
2NJ137NPNSiAF.. ...... . . . S .55 
2N3919NPN5iTOJRF ... $150 
2Nl420 NPN Si TO 5 . ... ·· ···l ·si oo 
2NJ767 NPNS1T0·66.. ..... . .... . .. 70 
2N2222r.l'NS1T0-1B . 5iSl.00 
2N2907 NPNSi T0-18 ·:... ."... 41$100 
2NJ055NPNSI T0-3.. . $00 

21113904 NPN Si T0-92 . 61$1.00 
2NJ906PNPSiT092 ....... . 6'Sl Oil 
2N5296 NPN Si T0-220... • •..•• $ 55 
2N6109PNPS T0-220 · • ... $ 55 
2N6308 NPNSiTO·J . . . .. $1.95 
TI PJIBNPNSiT0 -220 ... $.CO 
TI PJZBPNPSiT0-2<'0 . . $ 65 
TIP::JdPNPSI ... ... S .95 
T1PPNPSi U84 ·: s .60 

" 

TTLIC SERIES 
7400 - .11 7472 - .3S 7'.lfi,2:.. 1.20 
7401 - .17 7473 - .JS 74163 - .95 
7402- 17 7474 - .42 74164 - .85 
7403 - .17 7475 - .49 74165 - .85 
7404 - .24 7476- .45 74166 - 1.05' 
7405 - .24 7480- .45 74167 - 1.35 
7406 - .33 7483- .00 74170 - 1.60 
7407 - .35 7485- .7S 74173 - 1.30 
74-08 - .27 7486 - .42 74174 - 85 
7409 - .24 7489 - 1.60 74175 - .75 
7410 - .17 7490 - .50 74176 - .75 
7411 - .22 7491 - .55 74177 - .75 
7412- .22 7492- 50 74180 - .75 
7413 - .•2 7493- .50 74181 - 1 90 
7414 - .00 7494- .00 74190 - 1.20 
7416 - .33 7495 - .00 74191 - 1.20 
7417- .37 7496- .00 74192 - .79 
7420 - .17 74107- .JS 74193 - .79 
7425 - .35 74121- J5 74194 - .85 
7426 - .33 74122 - .39 74195 - .65 
7427 - .JS 74123 - .42 74196- .85 
7430 - .17 7 4125- .45 74197 - .87 
7432- .27 74126 - .45 74279 .95 
7437 - .27 74145- .75 74325 - 225 

7438 - .27 74148 - 1.50 74365 - .80 

7440 - .17 74150 - 1.10 74367 - .80 
74368 65

7441 - 85 74 151 - .65 74390 - 1.50 
7442 - .50 74153 - .55 7'5J25-=T.'50 
7445 - .70 75154 - 1.10 75491 - 1.05 - 7S 74155 - .75 75492 - 1.05"" - 74157 - .65 ­7447 .'5 _8T98 1.10 

74160- .85 .,,, ­ .00'"' - "' 741GI - ... ­74!.0 · ,.,·" ""' FULL WAVE BRI DG E 

l!I PIN .17 2'2PIN .30 
14PlN .JO Z•PIN .3'5 
115PIN .22 28 PIN .40 
111P1M .2S 4QPIN ,6(1 

74LS SERIES 
74LSIS1 - 119 

74LS02 - r.l 
74lSOI 12 74LS1S3 - 1 19 
7•LS03 - :12 7US 155 - 1.\9 
74LS04 - 21 74LSIS6 - 1.19 
HlSOS - .21 74l51S7- BS 
74LS08 - 41 74t5160 - IOO 
7~LS09 - 11 7•tS161-l.OO 
HLS\0 - 25 74LSl62 - 1,00 
74LS1 1 - .J$c 74LS163 - 1 00 

l4tS12 - .3fi 74t516•-1 .00 
74LS1J - 60 HLS16B-1 .2S 
lUS\4 - IO 74tSl69-US 
74LSI S - JS HLSl70 - 170 
74LS20 - -30 74L5173 - 90 
74LS21 - 26 74LS\74 -1 00 
74LS22 - .2U 74LSl1S - \OO 
14LS26 - ,35 74LS 181 - 2.SO 
74LS27 - 45 14LS190 - 1.2S 
74LS 28 - 4B 14tS191 - 1.15 
74t530 - .30 74LS192- 90 
74LS32 - ,40 74l5193- .!IO 
74lSJl - :Ito HLSl94-1.10 
7'LS38 3~ 74LSI~- .90 
74LS40 - tO 14LS1 96 - \00 
l4LS42 - 155 74LS197- .90 
74LS•7 - ?fi 74LS240 - 1.60 
74LSS1 - 25 74LS:141 - 1 60 
74tS5'1 - Z5 74LS242 - 1.60 
74LS73 - Ml 7'LS243 - 160 
14LS7• - .IS 7•LS2U - 1.60 
l4LS7S - U 74LS245 -22S 
74L$7fl - .... 7•LS2Sl - \.29 
ats8J - .9:5 74LS2S3 - 1 CO 
7•LSH - 110 74LS2S7 - .90 
l•tSN - ~ l4LS258- 90 
HL.590 - Ml 74LS2S9 - 1.50 
HLS91 - .90 741.5266- .70 
N11.Sfl3 - .90 l4LS273 - 1.25 

74LS279 - .70 
14lS101 - ,0 
74.!i;!ll!I - .!lO 

74LS2B3- .eo 
14l$1CO - "'~ 7.ctS290- 80 
14lS11:t - •!i 74LS193 - .80 
HLS I U - 4' 74LS365 - .80 
H l.S l 14 - ~S 74lS367 - BO 
7•1.SUJ - ,?S 74LS368 - 80 
7U! IK - .All 74LS313-1 .SO 
74LS!l'ti - JO 7•LSJ1S - .95 
U LS1U - ,6(1 74tSJ77 - 1. !ioO 

74LS3B6- .50 
l tLS\ 31 - .75 
rn1;1l!I - l!ICI 

74l5393- l.~ 

~'LS IB - ,l'G 74LS670 - 250 

,,. - ... 
11(1 - .'5 
111(1-t - .41) 
w1eo1 - un 
LM1 lno - :t.2D 
LM1Sti - 1-'5 
CA-1$1 - 11S 
CA:IGll · I.BS"""' - ..C'-101! - 1!0 
~- .."""" _., 
~- :t-"6 
IQ;MC(. . ;).B!J 

NSM&"' ­ 1"° 
REGULATORS 

LM317T . ..... S2.SO LMJ05G $ .75 
LMJJ7 ...... .. . $2.SO 340K-12,15or24V .S1.50 
323K.-5V3A .... . $5.75 340T5. 6, 8, 12. 15 
79HGKC-5Va t5A $6.95 180124\1 .... , . Sl.10 
723 ....... . $ .50 320M5 ....... S .75 
320T5,12.or15V $\.10 LAS \412·12VJA S3.95 

S£N0 CHECK SEND US WPI Of.JR CAl Al. OG 

TElEP~E. FEA, TURft.IG TRA..USIS TOPIS & 


TEAM S:F08 CAMBRID<'it. MA$S. 
OR MONEY mmrn. Mm1MUM 

POSTAGE ADD 10% FOR ORDERS UNOE.A S-20.00 
RATES ADD 5% FOR ORDERS BETWEEN &20.00 AND $50.00 C.0 .0 . PURC1-tASE ORDrn OPI CHAPIGE i2t).00 A.fCllflEA;S l4!1i HAMP$HIAE 

ADD 3% f OR ORDERS ABOVE 150.00 MINIM UM MAIL O~f A ~~ 00 ST. CAMIJRICOE. M4SS ,021J9 

grouped together in certain areas-it 
can help you determine the optimum 
placement of the associated in­
tegrated circuits. Use the plugboard 
itself for the preliminary layout of 
sockets and other components. Deter­
mine the locations of board feed-thru 
pins and all discrete components: 
don't wait until after you have begun 
to wire the board. It's a good idea to 
include extra ground feed-thru pins 
and to leave one socket position open 
near the card fingers for future addi­
tions. Draw the socket outlines on 
both layout sheets, show the posi­
tions of feed-thru pins and discrete 
components, and label them accord­
ingly. Check any prewired card finger 
or voltage regulator position and 
make any changes by cutting traces. 

Install all board pins, but omit the 
sockets so that you can use the board 
backup block. Insert T46-2-9 double­
ended wrap posts in all card fingers, 
driving them in from the copper side 
of the pad hole. Though pins make 
excellent electrical contact with the 
pads, the connection can become 
erratic if you loosen or rock the pins 
excessively. Check for continuity 
with the ohmmeter, and solder if 
necessary. Many of the wire-wrap­
style plugboards are designed to ac­
cept the disk bypass capacitor by 
direct soldering to the etched planes. 
Install and solder the capacitors 
before you install the sockets. 

Secure the sockets to the board 
using 5-minute epoxy cement. Press 
an index card against the tips of the 
wrap posts associated with the card 
fingers on the wiring side of the 
board. Mark and label the impres­
sions with bus assignments, for 
reference when wiring. Label an un­
marked socket position using MSlOA 
pin-marking strips. Begin by chain­
wrapping the ground circuits to fur­
ther reduce ground-return im­
pedance. Wire the supply lines next 
and, as the last step, install any wir­
ing which may be altered. Record 
your progress on the schematic 
diagram as you install and verify each 
wire run. 

Before you install any integrated 
circuits, use the ohmmeter to verify 
all wiring topside from card fingers 
and from socket to socket. Check for 

- •95 
- 7.95 
- 9.25 
-29.95 
- 3.95 
- 2.95 

- 7.95 
- 6.95 

- 4.95 
- 2.95 
- 3.25 
- 3.45 
- 3.95 
-6.95 

PRINTED CIRCUIT BOARD 
4" x 6" DOUBLE SIDED 

EPOXY BOARD 1116" !hick 

$.60 ea. . .5/$2.60 

EPOXY GLASS VECTOR BOARD 

1116" thick w ith 1110· spacing 

4'/, " x 6'/," .. .. . $1.95 

DATEL'S DAC-08EO 

8 bit DAC - $7 .95 

74500 30 HSH HS158 l.25 
74502 30 HS86 ·"' 145161 1. 10., 
74SCQ 30 74589 7•5169 us,.... 745112 '"' 145174 
14505 ::l 74513.l I.~ 745175 uo 
14506 745135 •.50 HSl!l-1 

"' 
74510 30 14S1JB 1.25 745257 
74511 .75 7•51:\9 1.10 145258 

"' '" ,.,·- "" 
11111 745140 74528'.> •50:: "" 745153 I .ID l4S2ll0 
74S:Jl 745151 1.25 745373 '·2.25"' ,..., " 745157 >.25 745374 2.50·"' 

7 WATT LO 65 LASER 
DIODE IA $8.95 

25 wan ll'\ffa Red PulSl!l ISG 2006 eciuiv.l 
Laser Oiode lS~ thffl lnduda<fi s24_95 

21\13820 PFET ••• ' .. .. . .. $ .45 
:ZN 5457 N FET ., .. , • , , . . • $ .4!; 
2N2646 WT•. , .. •••• ,... . . $ .45 
ER 900 TRIGGER DIODES . • , , 41$i .00 
2N6028 PROG UJT .$ 65 

2708 
27\6 
2516 
2532 
8223 
82523 

825112 

825115 
825123 
82S126 
82S129 
825130 
825131 

AM9216C 

SHIFT 

REGISTERS 


M M1402 -1.75 

MM140J -1.75 

MM1404 - 1.75 

MM5013 -250 

MM5016 - 2.50 

MM5055 - 2.SO 

MM5056 - 2.50 

MM505l - 2.50 

MM5058 - 2.50 

MM5060 - 2.50 
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bus- and supply-line short circuits. 
Insert a milliameter in the power sup­
ply line and energize the board. 
Check voltage-regulator outputs and 
voltage distribution. With the power 
off, insert integrated circuits one by 
one and observe the expected in­
creases in supply current. If all is 
well, connect the ribbon cable to the 
proto system and check the voltages 
at the other end of the cable. Take 
care that the proto system's power 
supplies do not feed directly back to 
your computer! 

inventory information byYou can extend the useful­
merely checking boxes on ness and data entry speed 
printed forms. of your TRS-80 by giving it 

Bit Pad One, completethe graphics and menu ca­
with stylus, specially de­pabilities of the Bit Pad One 
signed plug-in TRS-80 in­digitizer. 
terface and power supply With the Bit Pad and 
cost just slightly overproper software, you can 
$1,000.generate schematic dia­

If you don't have a digi­grams ; describe sales 
curves to your computer; enter alphanu­
meric information by merely touching 
printed letters on a menu, or enter order or 

Now, Bit Pad One™ 

digitizer makes it easy to add 

graphics capability 

to your TRS-80! 


At this point, the wise exper­
imenter will perform static tests on at 
least a portion of the board logic (eg: 
port and memory decoders). ·Use 

' jumper wires to program the input 
logic and verify the output. A patch­
board with the entire system bus laid 
out and labeled on Klip Block linked 
to the system by ribbon cable is a 
handy aid for conducting static tests. 
These tests detect wiring and design 
errors, as well as defective integrated 
circuits. 

Always tum off all power when in­

tizer, you are restricting your TRS-80's 
abilities. We'll gladly send you a list of dis­
tributors who have the Bit Pad One. 

~ (',,__,,,J;,.,,J.,~~"' 

•~,,,,~~~ 

35 Brentwood Avenue. Fairfield, 
CT06430, (203) 364-1344 

serting or removing connectors and 
plugboards. Connect the untested rib­
bon cable and proto system to your 
computer, but do not install the 
plugboards. If your computer fails to 
function, look for line shorts. 
Another possible culprit is the ribbon 
cable capacitance (or the cable may 
be picking up noise). Always use very 
short cables and be prepared to ex­
periment with several lengths. As the 
final and most crucial test, insert the 
plugboard in the proto system for 
dynamic on-line tests. The most fre­
quently encountered problems are the 
result of wiring errors or omissions, 
erratic or defective integrated cir­
cuits, and contaminated and erratic 
connectors. 

An erratic integrated circuit device 
is difficult to pinpoint, but it can be 
forced to reveal itself. Allow the 
system to warm up thoroughly, and 
attempt to reproduce the observed 
erratic behavior. Then, spray each 
suspected device with integrated­
circuit cooler. In many cases, this will 
temporarily restore the system to nor­
mal operation and isolate the 
troublesome component. Another 
approach is to substitute suspect in­
tegrated ciroiits with those that you 
know are reliable. 

Once you resolve the frustrating 
circuit problem, you will gain a far 
greater understanding of the 
microprocessor, logic circuits, and 
test techniques. So start experiment­
ing with computer hardware circuits 
made simply by wire wrapping and a 
plugboard system. It will lead to 
greater enjoyment of your hobby.• 

Notice of Omission 
Due to a processing error 

the Lanier Business Products 
ad which appeared on page 27 
of the April Byte had no 
Reader Service Number. 

For more information re­
garding their "no problem 
trial offer" circle 4 75 on the 
inquiry card in this issue. 
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Speeding Up 

TRS-80 Graphics 


Many TRS-80 owners have prob­
ably, at one time or another, experi­
mented with using DATA statements 
to store graphics information. This 
method can be highly efficient, but 
there's a catch. It is possible to store 
graphics as data in several different 
ways. Which is best? 

In this article, we will examine 
some of the methods of storing a 
screen image as DATA statements, 
and, later, of recreating it on the 
video screen. Listings 1 thru 13 show 
the evolution of successively complex 
techniques. 

In most cases, we will start with a 
picture onsr.reen (as provided by a 
run of listing 1). Many of the simpler 
sketching programs for the TRS-80 
don't provide any way to store the 
images to disk, and the screen-read­
ing programs used as examples in this 
article can be appended to a sketching 
program that will allow you to save 
your work. Let's look at the first 
method of saving screen images. 

POINT Graphics 
Every cell (graphics point) on the 

TRS-80 graphics screen can be turned 
on by a SET statement or turned off 
by a RESET statement. This method 
is used in listing 1 to draw a picture 
on the TRS-80 video screen. Another 

Interested readers can call The Software Center 
at (314) 838-7785. 

Ronald Bobo 

3246 Gravois 


St Louis MO 63118 


John Knoderer 

The Software Center 


51 Florissant Oaks Shopping Ctr 

Florissant MO 63031 


TRS-80 Level II command, POINT, 
returns a 1 or 0 based on the value of 
the cell given by the x (column num­
ber) and y (row number) parameters 
of the POINT statement. 

The easiest way to store the video 
screen would be to examine and write 
an (x, y) number pair for each cell 
that is shown. Unfortunately, this is 
both time consuming and wasteful of 
disk storage. Due to the nature of 
most drawings, they are more easily 
approached as a series of horizontal 

By PEEKing the 
appropriate memory 

locations, we can 
represent the contents 
of the screen as exactly 

1024 numbers. 

lines; this is done in listing 1 where a 
horizontal line of cells is SET to 
screen inside a do-loop that varies the 
x (column) coordinate of the SET 
statement. We can store each line of 
cells as a triad of numbers: y (row) 
number, beginning x (column) num­
ber, and ending x (column) number. 
Then we can later read the triad and 
recreate the line by executing a SET 
statement within a do-loop. 

Listing 2 illustrates this process by 
creating the disk file of triads (lines 
11000 thru 11050), closing it (line 

11060), then opening it again and re­
creating the picture from a cleared 
screen (it does this by reading the disk 
data file in lines 12000 thru 12020, as 
discussed above). The data in this 
data file will be used by listing 3. 

Data Files and POKE Graphics 
To use these data files in other pro­

grams, the disk file of numbers must 
now be converted to DATA state­
ments. However, you won't have to 
type them on the keyboard. Listing 3 
will read the disk file from listing 2, 
convert the numbers to DATA state­
ments complete with line numbers, 
and put them back onto disk in ASCII 
format, ready to be merged with a 
BASIC program. 

Now that the numbers have been 
reconfigured as DATA statements, 
they can be merged with a short pro­
gram that will use the DATA state­
ments to set the graphics. This 
method is a bit faster than reading the 
data from a disk file. Listing 4 in­
cludes the DATA statements (lines 
1905 thru 1960) generated by listing 3 
(which contain the data generated by 
listing 2). Lines 100 to 130 read the 
data and set the graphics. Lines 200 to 
210 generate hardcopy of the infor­
mation on the screen for conversion 
to DATAPOKE statements. Line 300 
creates a file and stores the data on 
disk. 

Listing 4 creates (in line 300) a new 
Text conti1111ed on page 176 
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AND REQUEST TM GIVESUNTIL TODAY THERE WERE MORE THAN ~ATA BASE MANAGERS FOR THE APPLE II. 

iL ~ t---t~ _l- ;_-=-::_.• _i 

THE APPLE DATA BASE MANAGER YOU'VE BEEN WAITING FOR1 

It you want an easy-to-use, flexible, and versatile data base manager, \'OU have a choice of one. DB MAS fER from Stoneware 
Microcomputer Products - soon to become the standard by which all others will be judged. 

But don't just take our word for it . Compare the many advanced features of DB MASTER with the data base manager you·re 
now using. Or for lhat matter, compare it with any data base manager on the market. No one will even corrre close. 

OB RijQiY ES1iEPDRT GENERA TOR: 
_F.::.EATURES MASTER_ ..:._ :..:________c;,.;. DBMS 

Send reports to screen or printer . . . _ 
FILING SYSTEM: Sort on up to 6 fields at a time 

C:o lumn subtotals and totals . 
Maximum search time to find any UNDER under 

record by its primary key '' '' 3 SECS I sec . Subtotal and page breaks . ........ . 
True ISAM file system with multi-field 

primary keys 
Multiple secondary keys for rapid 

access (5-7 seconds) to records 
by any field ....... . .... .... . 

Primary & Secondary keys maintained 
automatically-no need to 
rebuild keys after adding 
records ...... . ... . 

Maximum record size (bytes) 
Maximum number of fields/record . 
Handles files with more than one 

diskette of data . ...... ... . 
Custom disk operating system tDDS) 

for faster data retrieval and 
program chaining 

User-designed screen formats . 

Up to 9 screen "pages" per record. 

Ten field types. including dollaricents, 


phone & social security number, 
date. etc.............. . 

Automatic data compaction for 
increased disk storage capacity. 

Wild card, partial string, range and 
Boolean search capabilities. 

Dynamic prompting ttml - lists all 
available funct ions on screen-
no need for quick reference card. 

Password frle protection . . . . . . . . . . 
Four function calculator mode . . . . . . 
Daily update lists for printout of all 

records added /edited on any day 
or range of dates . . . . . . . . . . . . 

y rJp to 24 computed fields per report . 
YES __JLS ___ _ 

Up to 9 lines Qf column titles . 

YES Ye S _ ) Up to_ 9 lrnes for each record . . . . . . 
lOpproxl sec 

YES ~do 'l-
1020 - ­
100 ::g:g:g:_ 
YES Yes 

Maxrmum number of fields ner report 
Code fields - store short codes, print 

long descrtptions . ... . .... . 
Comm~nt lines and foolnotes .. , .. . 
Comment fields for printing labels or 

l1eaders within each record ... 
Summary only reports 

YES Yes 

YES }lj(f6)

YES 

YES 


YES YllJ6) 


YES llicss) 

YEs Yel:i(!G) 
100 .9 .99. 
YES 
YES ..l..:.t 
YES 
YES Pe~: 

YOU ALL THESE EXTRAS 
•Multiple formats for mailing labels 

• REOUESr" can be used with a modem 

•On the APPLET" REOUESr" is 
compatible with 80 column boards 

•High 	level query language or screens 
used to form query 

•Query library stores executive queries for 
Run-On-Demand 

• REOUESr" will interface with SourceT•, 
VisiCalc™, and word processing packages 

•Disks are readable and copyable by 
normal DOS 

ONLY 
S225 

DEALER 
INQUIRIES 

INVITED 

YES No--While a custom DOS is ni ce for speed , it does place the user in a bind , since 
YES NO:Ji-~ 

YES ~~i~\ l 
YES _Ye s(15) 
YES Ye~_ 

YES Yes~ 
y 

YES ~ 
YES J:-~-YES 

-

YES .Yfi.. 

it makes the data incompat ib le with APPLE'S DOS & other software. 
REOUEsr• is fully compatible! 

REOUESr" utilizes a soph ist icated screen generation algorithm to 
produce screens pleasing to the eye and easy to use, AUTOMATICALLY. 

REOUEST'ST" additional search functions include: 
• 	context search•arithmetic expression evaluation search 
• multi-field relational search REQUEST & TH INKER are trade marks o f 

United Sollware of America 



THINKER'S™ ADDITIONAL 
FEATURES INCLUDE ­
•Compatible with REOUEsr• 

•Customized access to THINKER™ data via 
REQUEsr· 

•Relational analysis of THIN KEW" data via 
REOUEsr· 

•Utilizes a 9digitZIP Code compatible with 
Canada & Europe 

•Password protection for system security 

•Daily audit trails for system integrity 

•Dynamic system configurator will expand 
data to additional drives when needed, 
AUTOMATICA LL Y! 

•Employs industrial psychological 
approach to achieve superior human 
engineering . 

Introductory Price 

s495 
SUPER KRAM IS REQUIRED FOR EITHER 
REQUEST OR THINKER AND IS 
AVAILABLE FOR $175 

Look for the RED-WHITE-BLUE 

United Software Display at your local 

computer dealer, or send check or 

moneyorder, plus $3.00 shipping to: 


= :...;::a .= UNITED 
S :-:....=a SOFTWARE 
~~~OF 
750 THIRD AVE. AMERICA 
NEW YORK NY 10017 

(212) 682-0347 Telex 640055 

SOFTWARE THAT THINKS 
FOR ITSELF 
Before The THINKER™. microcomputer business 
systems have fallen short in two distinct areas: FLEXIBILITY 
and INTEGRATION. Every business is different and requires 
software to be pre-set to fit its own particular needs. A nip here, 
a tuck there, and files are extended to where the business was 
expected to be... But, a single file too short can cause the 
system to fail, or a single file too long wastes costly disk space. 
The THINKER'" takes the guess work out of your business 
data processing by thinking for you. 

EASY TO USE-FULLY INTEGRATED 
ACCOUNTING SYSTEM 
The THINKER'" consists of 6 comprehensive interactive 
modules, with all transactions applied immediately and the 
results are instantaneously accessible. They are; 
•ACCOUNTS RECEIVABLE •ACCOUNTS PAY AS.LE 
•SALES ORDER ENTRY • PUR'tHASE ORDER ENTRY 
• INVENTORY CONTROL• MAILING LIST 

(General Ledger available in June) 

FLEXIBILITY- SOFTWARE THAT 
GROWS WITH YOUR BUSINESS 
The THINKER™ utilizes the DYNAFILE™ Keyed File Allocation 
Scheme which dynamically manages file length and records to 
meet the businessman's needs and will automatically extend itself 
to work on hard disks without any program modification. No disk 
space is wasted because the system automatically recaptures 
space when records are deleted. DYNAFILE™ utilizes a 
sophisticated indexing scheme, allowing direct access to any 
record. Machine language programming insures DYNAFILE™ 
speed, reliability, and integrity. 

The THINKER'" is currently available for 6502 based 

microcomputers. 80 column PETICBM Computers 


80 column Apple Computers 




Circle 2 on inquiry card. Listing 1: TRS-80 graphics program using the traditional SET and RESET graphics. 

BASF "f LE XYDISK"... 
Superio r Quality data 
storage medium. 
Certified and guaranteed 
100 1~. error free. 

SINGLE SI OED-SINGLE DENSITY 

5'A" or 8" Diskettes .......... . .. 10 / $24 
5114'' or 8" Vinyl Storage Pages .....10/$5 

MAXELL - DISKETTE S 
The best qu alit y 
diskette money can buy. 
Approved by Shugart 
and IBM. 
Solt! ool . in boxes of 10 

5", 1 side ........... ...... .. $3.30 

8", 1-side ....... . .. • . . .. .... S4.25 

5", 2-side .... .. .. .. .. . ..... . $3.90 

8", 2-side ......... . ... . .... -$5.60 


ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

LIHRARY CASE .. 

3-ring binder album. 

Pro tec ts your va luab le 

programs on disks 

Fully enc lo sed and 

protected o n all sides. 

Similar ro Kas-sette storage box. 


Libr ary 3-Ring Binder .......... .. .. $6.50 

Sl/4' Mi ni Kas - sette/10 .... . . . . ....$2.49 

8" Kas-sette/10 ..... . ...... . ...... . $2.99 


DISKEHE DRIVE HEAD CLEANING KITS~ • 
Pre vent head crashes and 
insure efficient. error- -~ 

free operation. 


SW' or 8" ... ... .. . . .. . .. .... .... . . $19.50 


SFD CASSETTES 

C-10 Cassettes .. . ..... . .. 10/$~ 
(Al l cassetles include box & labe ls) ·. ';:.: . 
Get 8 casse tt es .C-10 sonic and . "" 
Cossette / 8 library alb um for 
only ... . ..... ...... . . ... . $8.00 
(As illustrated I 	 ~ 

HARDHOLE 
Re inforcin g ring of 
to ugh mylar protects 1111disk fr om damage 
8" Applicator $4 SW' Applicator $3 
S0/8" Hardholes $8 SW' Hardholes $6 

VISA • MAS TERCHARGE • MONEY ORDERS 

CERTIFIED CHECK • FOR PERSO NAL CHECKS 

ALLOW TWO WEEKS • C.0.D. REQUIRES A 10% 


DEPOSIT • CAL. RES . ADD 6'X, SALES TAX 

MIN $2 SHIPPING & HANDLING • MI NIMUM 

ORDER $ 10 • SATISFACTION GUARANTEED 


OR FULL REFU ND 

Write for ou r free cata log 

ABM 

PRODUCTS 

631 B ST. 

SAN DIEGO, CA 92101 


(714).235-6602 
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10 CLS:CLEAR 200 
20 FOR X=50 TO 95:Y=12:SETCXrYl:NEXT:FOR Y=13 TO 32:SETC50rYl:SETC95rYl:NEXT 
30 FOR X=28 TO 50:Y=22:SETCXrYl:NEXT:Y=22:FOR X=37 TO q3:SETCXr ~ l:Y=Y-l:NEX1 

qo FOR x=qq TO q9:SET<XrYl:Y=1q:NEXT:FOR Y=22 TO 29:X=28:SETCX.Y>:NEXT:FOR Y=29 
TO 30:X=27:SET<XrYl:NEXT:FOR Y=27 TO 28:X=29:SETCX~):NEXT:FOR Y=26 TO 27:X=3o:s 
ETCXrYl :NEXT 
50 FOR Y=25 TO 26:X=31:SETCXrYl:NEXT:SETC3lr25l:FOR X=32 TO 38:Y=2q:sETCXrYl:NEX 
T:SETcqo,23l:SET(q1,2q):SET(q6,2q>:Y=25:FOR x=q2 TO 47:SETCXrY>:Y=Y+l:NEXT:FOR y 
=23 TO 3o:x=q8:SETCXrYl:NEXT 
60 Y=25:FOR X=38 TO qq:sETCXrYl:SETCX+lrYl:Y=Y+l:NEXT:FOR X=q5 T076:Y=32:SETCXrY 
l:NEXT:Y=31:FOR X=76 TO 83:SETCXrYl :SET<X+lrYl:Y=Y-l:NEXT 
70 FOR X=83 TO 90:Y=2q:sETCXrYl:NEXT:Y=25:FOR X=90 TO 9q:sETCXrYl:SETCX+lrYl:Y=Y 
+l:NEXT:FOR X=96 TO 97:Y=31:SETCXrYl:NEXT 
80 FOR X=33 TO 36:Y=27:SETCXrYl :NEXT:FOR X=85 TO 88:SETCXrYl:NEXT:Frnt Y=30 TO 32 
:X•30:SETCXrYl:NEXT:Y=30:FOR X=30 TO 32:SETCXrY>:SETCX+lrY>:Y=Y-l:NEXT 
90 Y=28:FOR X=36 TO 38:SETCXrYl:SETCX+lrYl:Y=Y+l:NEXT:Y=32:FOR X=30 TO 33:SElCXr 
Yl:SETCX+lrYl:Y=Y+l:NEXT:FOR X=33 TO 36:Y=35:SET(XrYl:NEXT 
100 Y=3q:FOR X=36 TO 38:SETCXrYl:SETCX+lrYl:Y=Y-l:NEXT:FOR Y=30 TO 32:X=39:SETCX 
rY):NEXT:X=3q:Y=30:SETCXrYl:SETCX+lrYl:SETC33r3ll :SETC36r3ll:X=34:Y=32 : SET CX rYl: 
SETCX+lrYl 
110 FOR Y=30 TO 32:X=82:SETCXrYl :SETCX+9rYl :NEXT:Y=30 :FOH X=82 TO 85:SlTCX,Y> :SE 
TCX+lrYl:Y=Y-l:NEXT:Y=32:FOR X=82 TO 9q:sETCXrYl :SETCX+lrYl:Y=Y+l:NEXT:FOR X=85 
TO 88:Y=35:SETCXrY>:NEXT 
120 Y=3q:FOR X=88 TO 90:SETCXrYl:SETCX+lrYl:Y=Y-l:NEXT:Y=28:FOR X=88 TO 90:SET CX 
rY ) :SETCX+lrYl:Y=Y+l:NEXT:FOR X=86 TO 87:Y=30:SETCXrYl:Y=32:SETCXrYl:NEXl:SE1<85 
r31) :SETC88r31) 
130 X=55:Y=15:SETCXrYl:SETCXrY+ll :SETCX+lrY+2l:SETCX+lrY+3>:SETCX+2rY+q):SET<X+2 
rY+5l:SETCX+3rY+6l:SETCX+q,y+5>:SETCX+q,y+q):SETCX+5,Y+3):SETCX+5rY+2>:SETCX+6rY 
d l: SETCX+6, Yl 
1qo FOR Y=15 TO 21:X=65:SETCXrYl :NEXT:FOR X=69 TO 73:Y=15:SETCXrYl:NEXT:FOR Y=16 

TO 21:X=71:SETCXrYl:NEXT:FOR X=77 TO 81:Y=15:SETCXrYl:Y=21:SET CX rYl:NEXT:SET(78 
rl8l:FOR Y=15 TO 21:X=77:SETCXrYl:NEXT 
150 FOR Y=15 TO 21:X=85:SETCXrYl:NEXT:Y=18:FOR X=86 TO 89:SETCXr~l :Y=Y-l:NEXT:Y= 
18:FOR X=86 TO 89:SETCXrYl:Y=Y+l:NEXT 
160 FOR Y=2q TO 29:X=55:SETCXrYl:SETCX+q,y):SETCX+9rYl:NEXT:Y=25:FOR X=60 TO 62: 
SETCXrYl:SETCX+lrY>:Y=Y+l:NEXT: 
170 FOR Y=25 TO 28:X=68:SETCXrYl:NEXT:FOR X=69 TO 71:Y=2q:sETCXrYl :Y=29:SETCXrYl 
!NEXT!SET<72,25)!SET<72,28)!SET<74,29) 
180 FOR X=l TO 1500:NEXT:PRINT@61rSTRING$(60r' 'l:PRINT@128rSTRING$(60r' 'l:FOR 
X=5 Tu 125:Y=O:SETCXrY>:SETCXrY+l>:Y=q7:SETCXrY>:SETCXrY-1> :NEXT:FOR Y=O TO q7:X 
=5:SETCXrYl:SETCX+lrYl:SETCX+2rYl:NEXT 
185 FOR Y=O TO q7:X=125:SETCX r Y>:SETCX-lrYl:SET<X-2rYl:NEXT:FOR X=l TO lOOO:NLXl 

Listing 2: Program to read data directly from the screen memory and store it to the disk 
as numbers representing a series of horizontal lines of graphic dots. 

11000 OPEN'O'rlr'GRAPHIC/DAT':FORY=OT017:X=-1 
11010 X=X+l:IFX >127THEN11060 
11020 IFPOINTCXrYl=OTHEN11010 
11030 Xl=X 
11oqo X=X+l:IFX)1270RPOINTCXrYl=OTHENPRINTtlrY'r'Xl'r'X:GOT011010 
11050 GOT011040 
11060 NEXTY:CLOSE 
12000 OPEN'I'rlr'GRAPHIC/DAT':CLS 
12010 C=C+l:IFEOFCll=OTHENINPUTtlrYrXlrX2:FORX=XlTOX2:SET CXr Yl :NEXT:GOT012010 
12020 GOT012020 
20000 REM--ORIGINAL GRAPHICS ROUTINE FROM A SKETCH BY 

KARL WILLIAMSON, OVERLAND, MO. SET AND RESET 

GRAPHICS BY RON BOBO. 


20005 	REM--ALL OTHER PROGRAMMING IN THIS SERIES BY 
JOHN KNODERERr COMP-U-TRSr 51 FLORISSANT OAKS 
SHOPPING CENTER, FLORISSANT, MOr 63031 

20010 	 REM--LINES 11000 TO 11060 CONVERT SCREEN TO VALUES 
Yr Xl AND X2 AND SEND TO DISK. FOR USE IN LINE 'FOR 
X=Xl TO X2:SETCXrYl:NEXT' 

20020 REM--LINES 12000-12020 TEST THE NUMBERS CREATED BY 11000 
65000 'TWO 

Listing 3: This routine reads the data file generated by the program in listing 2 (and 
subsequent listings) and creates an ASCII file containing BASIC DATA statements. 

13000 CLEAR9999:0PEN'I'rlr'GRAPHIC/DAT':LN=1900:0PEN"O'r2r'GRAPHIC/ASC 
13010 LN=LN+5:X$=STR$CLNl+' DATA' 
13020 IFEOFCllTHENPRINTt2rLEFT$CX$rLEN CX$l-l>:PRINTX$CHR$C8l:CLOSE:END 
13030 INPUTtlrY:X$=X$+MID$CSTR$CY>r2l+'r':IFLENCX$l ) 237THENPRINTt2rLEFT$CX$rLENC 
X$l-ll:PRINTX$CHR$C8l:GOT013010 
13oqo Goro13020 
13900 REMARK--THIS CONVERTS NUMBERS ON DISK TO BECOME REGULAR BASIC DATA STATEME 
NTS WITH A LIMIT OF 2qo CHARACTERS PER LINE 
65000 'CONVERT 

Circle 192 on inquiry card. ­



The business information 
you need at the turn 
of a key. 
Datadex is a new 
interactive business 
management system 
designed for the Apple 
personal computer. It's from 
!US, the people who brought you 
EasyWriter1

M and who are bringing you 
new products for office automation, 
education; and development systems. 

Datadex is short for data index. It lets you 
put all your business data into your Apple 
the way you like to see it and manipulate it 
any way you want. It adapts to your way 
of doing business. 
Want to generate a sales report? Just press 
four keys and fill in the blanks. That puts 

They all enter Datadex and form your own 
personal data base. 

Want to find a company but don't know 
how to spell its name? Try something that 
sounds close, and our Soundex routine will 
find it. It is very forgiving on typos and 
extra spaces. 

Soundex helped usjind Mr. 

,,. 

Want a specific piece of information, like 
sales for January 14-21? Inquire Datadex 
and the answer comes up on the screen 
right now. And right. 

Want a report of all sales in ZIP code areas 
starting with 9? Sure. Just ask it to print a 
report. 
But seeing is the only way to believe. Get a 
demonstration of Datadex at your local 
Apple dealer. See the personal computing 
power it can bring to your office and home. 
If you've looked at a VisiCalc-type program, 
see Datadex before you buy. 
By the way, about lUS. We're the Apple 
of software. We got there by giving you 
great products and super support. We 
provide customer service over the phone. 
Professionally written documentation. 
And products that are never outdated, 
only updated. Information Unlimited 

Software, Incorporated, 

. ' ~~,. 

your sales data into the computer. Now, 
your report: Datadex designs it for you, 
based on what you've entered. Nothing to 
it. That's power! 

You can do the same with phone lists, 
mailing lists, dealer names or inventories. 

Zukrzawski when we were 
balancing our checkbook. 
We weren't sure how to spell 
Al~ name, so searched/or 
A I Z and found him. 
Instantly. The check register 
and several other applica­
tions are free with Datadex. 

PUT 
DATADEX™ 
INVOUR 
APPL£. 

281 Arlington Ave., Berkeley; 
CA 94707. (415) 525-9452. 

Does your other software have 
auto system configuration and 

auto report generation? 
Datadex doos. You don't 

have to me a computer 
expert to get r-eswuf 



Let 
McGraw-Hill's 
Classified 
Ads Work 
For You 

Employment 

Opportunities 


FOR INFORMATION 

REGARDING THIS 


SECTION 

Call 212-997-2556 

Listing 4: Recreation of a graphics picture. This listing shows how the DATA statements 
generated by listing 3 may be appended to a program that uses them to recreate the 
original graphics display. 

100 ONERRORGOT0120lCLS 
110 REAOYrXlrX2lFORX=X1TOX2lSET<XrYllNEXT:GOT0110 
120 RESUME130 
130 ONERRORGOTOOlGOTO 150 
150 REMARK--THIS SECTION OF PROGRAM FROM LINE lO~TO LINE 130 IS PROGRAM LISTING 
NUMBER ZERO THAT WILL RECREATE THE GRAPHIC PICTURE OF LISTING 1, 
190 'GOT0300 
200 FORI=15360T016383lLPRINTPEEK<I);:NEXTlRETURN 
210 REM--LINE 200 WILL GENERATE HARD COPY OF DATA ~OR THE NEXT PROGRAM 
300 OPEN"O"r2r"DATAPOKE"lFORI=15360T016383lPRINTt2rPEEKCillNEXTlCLOSElSTOPlREMAR 
K THIS LINE WILL OUTPUT TO DISK 
1905 DATAOr5rl26rlr5rl26r2r5r8r2rl23rl26r3r5r8r3rl23rl26rq,5,9,q,1z3,1z6r5r5r8r5 
r123r126r6r5r8r6r123r126r7r5r8r7r123r126r8r5r8r8r123r126r9r5r8r9rl23r126r10r5r8r 
10r123r126rllr5r8rllr123,126r12r5r8r12r50r96r12r123r126r13r5r8r13r50r5lr13r95 
1910 DATA96r13r123rl26r14r5r8r14r45,51r14,95r96r14•123,126rl5r5r8r15r44r45r15,50 
r51,15r55,56r15r61,62,15,65,66r15r69,74r15r77r82rl5r85r86r15,89,90,15•95r96r15,1 
23r126r16r5r8r16r43r44r16r50,51r16r55r56r16r61r62r16r65r66,16r71,72r16r77r78 
1915 DATA16r85r86r16r88r89r16r95r96r16r123r126r17r5r8r17r42r43r17r50r51r17r56r57 
,17,60,61r17,65r66r17r71,72,17r77r78r17,85,86r17r87,88,17r95r96r17r123r126r18,5, 
Br18r41r42r18r50r51r18r56r57r18,60r6lr18r65r66r18r71r72r18r77r79r18r85r87r18 
1920 DATA95r96r18r123rl26r19r5r8r19r40r41r19r50r51rl9r57r58r19r59r60rl9,65r66rl9 
r71r72r19r77r78r19r85r86r19r87r88r19r95r96r19r123r126r20r5r8r20r39r40r20r50r51r2 
o,57,50,20,59,60,20,65,66,20,71,72,20,77,79,20,as,a6,20,aa,a9,20,95,96,20,123 
1925 DATA126r21r5r8r21,38r39,21r50,51r21r58r59r21r65r66r21r71,72r21r77r82r21r85r 
86r21r89r90r21r95r96r21r123r126r22r5r8,22r28r51r22r95r96r22r123r126r23r5r8r23r28 
r29r23,40r41r23r48r49r23r50r51,23r95r96r23r123r126,24r5r8r24,28r29r24r32t39r2~ 

1930 DATA41r42r24r46r47r24r48r49r24r50r51r24r55r56r24r59r60r24r64r65r24r69r72r24 
r83r91r24r95,96r24r123r126,25,5r8,25r28r29,25r31r32r25,38,40r25r42r43,25r48r49,2 
5,50,51,z5,55,56,25,59r62r25,64,65r25,68r69r25r72r73,25,82,84,25,90r92r25r95 
1935 DATA96r25r123r126,26,5r8r26,28r29r26r30r32r26r39r41,26r43r44r26r48r49r26,50 
r5lr26,55,56r26r59,60,26r61,63r26r64,65r26,68r69,26,81,83r26r91r93r26r95,96r26r1 
23r126r27r5r8r27r28r3lr27133r37r27r40r42r27r44r45r27r48r49r27r50r51r27r55r56 
1940 DATA27r59r60r27r62r65r27r68r69r27r80r82r27r85r89r27r92r94r27r95r96r27r123rl 
26.2a,5,a,2a,2a,30,2a,32,34,2a,36,3a,2a,41,43,2a,45,46,2a,4a,49,2a,50,51,2a,55,5 
6r28,59r60,28r64r65r28r68r69r28r72r73,28r79,81,28r84r86r28r88r90r28r93r96r28 
1945 DATA123,126,29,5r8r29r27,29,29r31,33r29,37r39r29,42r44r29r46r47r29r48r49r29 
r50r51,29,55r56r29r59160,29r64,65r29r69r72r29r74r75,29r78r80r29,83,85r29,89r91,2 
9,94,96,29.123,126,30,s,a,30,27,20,30,30,32,30,34,36,30,3B.40,3o,43,45,30,47 
1950 DATA49,30,50r51r30r77r79r30r82r84r30r86,88r30r90r92r30,95r96r30r123r126r31r 
5r8r31r30r31r31r33r3~r31r36r37r31r39r~Or31r~~.~6r31r50r51r31r76r78r31r82r83r31r8 

5r86,31r88,89r31r9lr92r3lr95,98r31rl23r126r32r5r8r32r30r32r32r34r36,32r38r40 
1955 DATA32,45,77,3z,92,94,32,96,88r32•90•92r32r95,96•32r123r126•33r5r8r33,31133 
,33,37,39,33,93,95,33,99,91,33,123,126r3~r5r8r3~r32r3~r3~r36r38r3~r8~r86r3~r88r9 

o.34r123r126r35r5r8r35r33r37.35r85r89r35r123r126r36r5r8r3~·123r126r37r5r8r37 

1960 DATA123r126r38,5r8•38,123,126r39,5r8r39,123,126,40,5,8,40•123,126r41r5•8•41 
rl23,126r42,5r8r42r123rl26r43,5r8•43rl23,126,44,5r8•44r123r126r45r5r8•45,123r126 
r46r5•126r47r5r126 
650 0 0 'FOUR 

Text continued from page 171: return for the large amount of mem­
data file, DATAPOKE, that repre­ ory that is being used, we are only 
sents the screen contents in another gaining a slight speed advantage over 
way. Actually, the contents of the the original program. Let's look for 
screen are stored in the TRS-80 mem­ something that will reduce memory 
ory as 1024 contiguous bytes of mem­ usage. 
ory, each byte representing six graph­
ics cells (two cells wide by three cells Replacing Blanks with Tabs 
high). By PEEKing the appropriate Tab characters are stored in 
memory locations (decimal 15360 to TRS-80 Level II BASIC as the value 
16383), we can represent the contents 192 plus the number of spaces to tab 
of the screen as exactly_ 1024 num­ to the right. With this knowledge, we 
bers, which are written to the DATA­ can combine a string of spaces into 
POKE file, as shown in listing 4. one character of memory by replac­

Now, using the DATAPOKE file ing the spaces with a tab character. 
just generated and the conversion Listing 6 uses this information to 
program in listing 3, we come up with take a different set of numbers off the 
a new set of DATA statements. These screen. The program will generate a 
are merged with another short rou­ new set of numbers that may then be 
tine to produce listing 5, which reads converted to DATA statements using 
data and POKEs the values into video the converison program. To list these 
memory. same values to a printer, merely re­

To get all of these graphics char­ move the END statement from line 
acters on the screen we are now using 660. 
1024 different numbers, with an aver­ Note that in listing 6, the computer 
age of 3 to 4 bytes used per number was not told to store any of the 
for storage (including commas). In figures for regular printable charac-

Systems Engineer: 

40 hours per week at $1,500.00 per 
month salary. Develop, design, codes, 
tests and de-bugs microprocessor 
system, develops software, integrates 
systems and develops documentation for 
various customers according to their in­
dividual needs. 
Requires A B.S. degree in Computer 
Science or Informational Engineering. 
Also requires 6 months experience or 1 
year Post Graduate Studies in Computer 
Science or Informational Engineering. 
Apply at: 

Systems & Software, Inc. 
2801 Finley Road 

Downers Grove, IL 60515 
Attention William Smith 

Notice of Omission 
Due to a processing error 

the Lanier Business Products 
ad which appeared on page 27 
of the April Byte had no 
Reader Service Number. 

For more information re­
garding their "no problem 
trial offer" circle 475 on the 
inquiry card in . this issue. 
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or contact our Employment Department, Mail Station OS, ATARI, INC., 1265 Borregas Ave., 
Sunnyvale, CA 94086. (408) 745·2030. We are an equal opportunity employer. 

Step into our PCS Div 
software In the are 

tainment, professlo 
Your in-depth exper 

software deslg 
active, graphic 

Microproc 

n Data General equipment, with 
an ALGOL, you will enjoy 

t of progammlng for our Data 
ll!.ll_i~~·~qulpment design. Minimum 

SOFTWAR 
MANAGEME 

projects. Bachelors degree 
erred); along wi th 

General equipment 

* 

artistic-tr cat You wil l draw on a I o 
developing business P-1 

communications systems o 
sands of ATARI Personal Com 

users tie Into international netw 
or more years of experience in commu 

ti hardware and software on central·o term 
systems wlll open 0'1r door for you. Softwa ~ de11K111n•..,.... 

contract management of educational pro 

& development skills are essential. Set your path for municate with a variety of departments involved In 
terrific ca r11 er growth. (Refer to Job SCSD) software development. (Refer to Job SPME) 

languages - includin 
chandising plans, manua 
will also have responsibilil 
reporting. Ideally, you have a 
equivalent) plus 6·10 years expe 
more of the following: software pro 
project management In software deve 

bu•lness products, professional development, 
systems software. You must have ability to com· 

ATARI provides you the ultimate·State·of·the·Art environment complemented by exceptional 
salaries & benefits which inclu~e Company-paid Employee Life/Health/Disability/Dental 

Insurance, plus a Sabbatical Leave Policy which offers 7 weeks paid leave of absence after 
7 years continuous service with ATARI. Please send your resume, including salary history, 

* * 
* * 

D A Warner Communications Company 
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Listing 5: This program takes the DATA statements generated by listing 4 and POKEs 
the information directly into the screen memory. 

500 DEFINTI-NlCLS 
520 FORI=15360T016383lREADAlPOKEioAlNEXT 
530 GOTO 530 
550 REM--LINES 500 TO 520 READ DATA STATEMENTS AND POKE THE 
VALUES INTO SCREEN MEMORY 
1905 DATA32o32o170o191o159o143o143o143o143o143o143r143o143r143r143o143o143o143o1 
43o143o143o143o143o143o143o143o143o143o143o143o143o143o143r143r143r143o143o143r1 
43,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143,143 
1910 DATA143,1q3,1q3,175,191,1q9,32,3z,170,191,1q9,3z,32,3z,3z,3z,3z,32,3z,32,3z 
,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,32,32,3z,3z,3z,3z,3z,3z,3z,32,32,32,32,32,32,3 
z,3z,3z,3z,3z,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,170,191,1q9,3z,32 
1915 DATA170r191r149t32r32r32t32r32r32r32r32r32r32r32r32r32r32r32r32r32r32r32r32 
,3z,3z,3z,3z,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,3 
z,3z,3z,3z,3z,3z,32,32,32,3z,170,191,1q9,3z,3z,170,191,1q9,32,32,32,32,32,32 
1920 DATA32r32t32r32r32r32r32r32r32r32r32r32t32r32r32r32132r32132132132132132r32 
,3z,3z,3z,3z,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,1 
70,191,1q9,3z,3z,170,191,1q9,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32 
1925 DATA32r160o176r176r191r131o131o131•131r131•131r131r131•131r131r131r131r131r 
131r13lr131rl3lrl3lrl3lrl31r13lrl71r1q9,32r32r32r32r32r32r32r32r32r32r32r3Zr170r 
191,1q9,3z,3z,170,191,1q9,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,1aq 
1930 DATA135,32r32,191r32r138,181r32r186,133,170r149,130,171o151r129r170r151r131 
rl29rl70rl8lrl58r129r32rl70rlq9,32r32r32r32r32r32r32r32,32r32r32r32r170r191r1q9, 
32r32r170rl9lrlq9,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,160r158r129r32r32 
1935 DATA32rl9lr32r32rl7lrl88rl5lr32r170rlq9,32r170rlq9,32r170r151r32r32r170r159 
,1ao,3z,3z,170,1q9,3z,32,32,32,32,32,32,32,32,32,32,32,170,191,1q9,3z,32,170,191 
,1q9,3z,3z,3z,3z,3z,32,32,32,32,1aa,1qo,1qo,1qo,1qo,1q3,1aa,1qo,1qo,1qo,1aa,191 
19qo DATA32r32r32r131r32r32,130,129r32rl30,129•32rl30r131r131r129r130r129r130r12 
9,3z,170,1q9,3z,32,32,32,32,32,32,32,32,32,32,32,170,191,1q9,3z,32,170,191,1q9,3 
2,3z,3z,3z,3z,3z,3z,3z,3z,191,1aq,151,131,131,175,1a2.173,1qq,131,191.191,32 
1945 DATA170r149r170r189,18Q,191.32o190r131r141r32•32o32r160•190•135o131r131r175 
.1ao.170,1q9,3z,32,32,32,32,32,32,32,32,32,32,32,170,191,1q9,3z,32,170,191,1q9,3 
z,3z,3z,3z,3z,32,32,32,160rl91rl67rl90rl35r175r180r139r189r155r180r191r191r32 
1950 DATA170rlq9,170,1q9,131,191,3z,175,176,156rl76132r18q,159,161,190,135,175,1 
80rl39rl9lrlq9,3z,3z,3z,3z,3z,3z,3z,32,32,32,32,32,170,191,1q9,3z,32,170,191,1q9 
,3z,3z,3z,3z,3z,32,3z,32,130,129,191,153,183r157r187,1q9,130r175r182r179r191 
1955 DATA176r176r176r176r176r176r176r176r176o176o176r176o190r135r32r191r153r183o 
157,197,1q9,170,157,132,32,32,32,32,32,32,32,32,32,32,32,170,191,1q9,3z,32,170,1 
91,1q9,3z,3z,32,3z,3z,32,32,32,32,32,130,175,1so,190,135,3z,32,32,32,32,32,32 
1960 DATAJ2,3z,3z,3z,3z,3z,3z,3z,32,32,32,32,32,32,130,175r180·190rl35.32,32r32, 
3z,3z,3z,3z,3z,3z,32,32,32,32,32,32,170,191,1q9,3z,32,170,191,1q9,3z,32,32,32,32 
,3z,3z,3z,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32 
1965 DATA32r32r32132r32r32r32r32r32r32r32r32r32r32132r32r32132r32r32r32r32r32r32 
r32r170r19lrlq9,3z,3z,170,191,1q9,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,3 
z,3z,3z,3z,3z,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32 
1970 DA1AJ2,3z,3z,3z,3z,32,32,32,32,32,32,32,32,32,32,17o.191,1q9,3z,32,17o.191, 
1q9,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,3z,32,32,32,32,32,32,32,32,32,3 
2,3z,3z,3z,3z,3z,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32 
1975 DATAJ2,3z,3z,3z,3z,170,191,1q9,3z,32,170,191,1a9,1aa,1aa,1aa,1aa,1aa,1aa,1a 
8r188,188r188r188r188r188r188r188r188r188r188r188r188,188r188r188,188r188r188r18 
8r188r188o188o188o188o188r188r188r188r188r188r188r188r188r188r188r188r188r188 
1980 DATA188r188r188o188r188r188r188r188r188o188r190o191r149 
65000 'FIVE 

Listing 6: A routine that compresses a string of spaces into a TAB character that 
represents the number of spaces in the string. 

600 OPEN'D'r2r'PRINTCHR'lL=1lA=PEEKl153601lPOKE16383o32lIFA<129THENA=32 
610 FORI=15361T016383l8=PEEKIIllIFB <129THEN8=32 
620 IFB=AANDA=32THENL=L+1lGOT0660 
630 IF8=32THENL=1lC=AlGOSU8690lA=BlGOTD660 
640 IFA=32THENC=192+LlGOSU8690lGOT0655 
650 C=AlGOSU8690 
655 A=8 
660 NEXTilEND 
690 PRINTt2rClRETURN 
695 REMARK LINES 600-690 OUTPUT TO DISK, LINES 900-960 OUTPUT TO LINEPRINTER 
900 POKE16383,32lL=1lA=PEEKl15360llIFA<129THENA=32 
910 FORI=15361T016383lB=PEEKIIllIF8(129THEN8=32 
920 IFB=AANDA=32THENL=L+1lGOT0960 
930 IFB=32THENL=1lLPRINTAilA=BlGOT0960 
940 IFA=32THENLPRINT192+LilGOT0955 
950 LPRINTAi 
955 A=E: 
960 NEXTilEND 
65000 'SIX 

Listing 7: Program to display data stored in the compressed format. 

BOO DEFINTI-NlONERRORGDT0830lCLS 

820 READJlPRINTCHR$1JlilGOT0820 

830 RESUME840 

840 POKE 16383.149 

850 GOTO 850 


Listing 7 continued on page 180 

ters (such as blanks, letters, or num­
bers) because these can be more effi­
ciently printed using PRINT state­
ments. If you have both graphics and 
alphanumeric characters on the 
screen, the programs shown here will 
treat alphanumerics as a series of 
blanks for DATA purposes. 

The next routine, listing 7, displays 
the data from the DATA statements 
created using listing 3 and the data 
file from listing 6, PRINTCHR. This 
routine requires graphics characters 
on every line. If you go more than 
sixty-three successive blank spaces, 
you will get a function error, so we 
are assuming that graphics will be 
present on every line. 

In the sample data in listing 7, the 
last item in the DATA statements 
would give us a function error, so we 
did not use it in this particular exam­
ple. Instead, a 149 was POKEd into 
the space (16383). 

One problem that must be solved 
concerns the method of ending the 
loop that contains the DATA state­
ments. For example, the three BASIC 
statements in line 820 of listing 7 are 
an endless loop that reads an item 
from the DATA statement and prints 
it. If we plan to use the same routine 
for different sets of DATA state­
ments, we need to get the program 
out of the loop after it has read the 
last item of data; if we do not, the 
program will end immediately with 
an out-of-data error. 

There are several ways this prob­
lem can be approached. Although te­
dious, we could count the number of 
items in the data statements and put 
the READ statement in a do-loop. We 
could also append a certain flag value 
(one that would not otherwise be in a 
valid list of data) to the end of the 
data statements and put the READ 
statement in a loop that stops when it 
reads the flag value. Instead, we 
decided to use the ON ERROR 
GOTO option that is available in 
Level II BASIC. 

In listing 7, the ON ERROR GOTO 
830 (in line 800) is executed when the 
READ tries to read past the last data 
value. (Without this statement, the 
program would end.) The RESUME 
840 statement at line 830 causes the 
program to continue, even after what 
would otherwise be a fatal error. The 
loop to itself at line 850 allows us to 
fill the entire video screen with the 
picture being displayed, without 
ending the program and scrolling the 
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Circle 84 on Inquiry card. 

LOW PRICESI 
Buy Factory Direct 

And Save $$$! 
Factory Warranties 

Computers 
INTERTEC 

Superbrain 64k. 

Superbrain OD. 

Hard Disk lOmb .. s3990 
NORTHSTAR 
HORIZON II 

32k Double $2325
Density Reg . S3095 • • • • • • 

HORIZON II 

. .s2875 
.. .~2699 

64k Double 
Densily Reg. S3830 • • • • 

HORIZON II 

32k auod 
Denslly Reg . S3595 • • 

HORIZON II 

64k auod 
Denslly Reg. S4330. • • • .. ~3250 

HARD DISK 
lOmb lntertec 53990 
PRINTERS 
Comet RS232 .. . . . .. .. . .. ... •555 
Comet II parallel. . . . ... ..... 5895 
Epson MX 80 ............... 5565 
C. ltoh Starwriter ........... 51495 
C. ltoh Starwriter II .......... 51945 
MPI 88G . .. ......... . .... .. 5665 

Northstar Software SAVE 25% 

Terminals 
lntertube. 
Emulator. 

TO ORDER CALL 
(206) 453-8159 

Moslerchorge. VISA odd 3%. No C.O .D." s. All prices FOB origin. 
Prices: cashiers. cer11fled check or M.O. In advance. 

PACIFIC 
COMPUTER 
BROKERS 

Phone (206) 453-8159 
11056 Palatine North 
Seattle, WA 98133 

Listing 7 continued: 
1905 DATA19q,170,191,159,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3 
,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3 
,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3,1q3 
1~10 DATA~q3,1q3,1q3,175,191,1q9,19q,170,191,1q9,2q9,170,191,1q9,19q,170,191,1q9 
·~qs,170,191,1q9,19q,170,191,1q9,2qs,170,191,1q9,19q,170,191,1q9,209,160,176,176 

,191.131.131.131.131.131.131,131,131.131.131.131.131,131.131.131.131.131.131 
1915 DATA131.131,131,171,1q9,2oq,170,191,1q9,19q,170,191.1q9,2os.1sq,135,19q,191 
.193,13s,1s1.193,1s6.133,170,1q9,130,171,151.129,170,151,131,129,170,1s1.15s,129 
.193,170,1q9,2oq.170.191,1q9,19q,1 7 0,191,1q9,206.160.15s,129,195,191,19q,171 
1920 DATAlBB.151.193,170,1 q9 ,193,170.1q9,193,170,151.19q,170,159,1so.19q, 17 0.1q9 
.2oq,170,191,1q9,19q,170,191,1q9,201.1ss .1qo,1qo,1qo,1qo,1q3,1ss,1qo,1qo,1qo,1ss 
,191,195,131.19q,130,129,193,130,129,193,130.131.131.129.130.129.130,129.193 
1925 DATA170.1q9,2oq,170,191,1q9,19q,170,191,1q9,201.191,1sq .151,131,131,175,1s2 
,173,1qq,131,191.191,193,170,1q9,170,1s9,1 s o.191,193,190,131,1q1,195,160.190,135 
.131,131,175,1so.170,1q9,2oq,170.191,1q9,19q,170,191,1q9,200,160.191,167.19o 
1930 DATA135,175.1B0,139,189•155•1B0.191,191.193,170,1q9,170•1q9,131,191,193,175 
.176.156.176.193,1sq,159,161.190.135,175,1so.139,191,1q9,2oq,170,191,1q9,19q,170 
.191,1q9,200.130,129,191.153,1s3.157,1s1 .1q9,130,175,1s2.179,191,176.176.176 
1935 DATA176.176.176.176.176.176.176.176.176,190,135,193,191•153•183,157,187,1q9 
,17Q,157,132r203rl70rl9lr149 r194 r170t191r149r202rl30r175r180tl90r135r213r130,175 
.1so.190,135,2c7,170,191,1~9.19q,170,191,1q9,2qs,170,191,1q9,19q,170,191,1q9 

19qo DATA 2qs,17 0.191.1q9,19q,170.191.1q9,2qs ,17o.191,1q9,19q,170,191,1s9,1BB·lBB 
,1ss.1ss, 1ss.1ss. 1ss.1ss.1ss. 1ss .1ss .1s s .1ss.1ss.1ss.1ss.1ss.1ss.1ss, 1ss.1ss. 1ss 
.1ss,1ss,1ss .1ss .1ss.1ss.1ss .1ss .1ss .1ss .1ss.1ss.1ss . 1ss.1ss.1ss . 1ss.1ss.1ss 
19q5 DATA188,1BB•1BB,1BB·1BB.188.188,188,188,188,1BB,188,1BB·1BB,188.190,191 
65 000 ' SEVE N 

Listing 8: Routine to convert the graphics data to strings of characters. 

1100 POKE16383,32:0PEN'0',2•'PRINTSTR':L=1:A=PEEK!15360l:IFAC129THENA=32 
1110 FORI=15361T016383:8=PEEKCil:IF8<129THEN8=32 
1120 IF8=ATHENL=L+1:GOT01160 
1130 PRINTt2.L'•'A:L=1:A=8 
1160 NEXTI:END 
1170 REMARK--PRINT OUT TO DISK 
65000 'EIGHT 

top two lines off the top of the screen. the screen (position 16,383) will not 
print, so if any SET, RESET, or 

Graphics Using STRING$ POKE had been done into this area in 
From an examination of the DATA the original program, it would be left 

statements in listing 7 it is apparent blank. Your program could remedy 
that we still have a lot of repetition. this by POKEing 16383 with the pro­
This is especially true when we print a per value. 
straight line or a solid area of graph­ Listing 9 restores the graphics 
ics. In order to save even further on image to the video screen by reading 
DATA items and to speed program the data items in the DATA state­
execution, the DATA may be rear­ ments (again created by the PRINT ­
ranged to allow the printing of strings STR file and listing 3). This program 
of identical characters (in much the reads pairs of data items and prints 
same way that we printed a line of them using STRING$ in line 1420 to 
"set" graphics points in listing 2). expand the pair of numbers to a string 

The STRING$(X, Y) command in of proper length. 
Level II BASIC allows us to print X Listing 9 demonstrates that it is 
identical characters, each of which possible to extend the number of lines 
has an ASCII value of Y. When read­ on which graphics are not required. 
ing the video screen with PEEK state­ However, they must still be present 
ments, we will be looking for iden­ on at least every fourth line, because 
tical adjacent values. The data we the length of each string must be less 
print to a disk file (and later translate than or equal to 255, a limitation of 
to DATA statements) will be a pair of Level II BASIC. 
numbers, the first number being the 

Combining Methods repetition factor and the second being 
Listing 10 (to create the data filethe ASCII value of the character to be 

FASTER) and listing 11 (to print therepeated. This method has been used 
image from the DATA statements) re­to create the data file PRINTSTR in 
fine the above method by storing a listing 8, and it displays graphics 
single data item instead of a data pair,faster than previous methods. 
when the character being repeated is aPlease note that in each of these 
space (decimal value 32). Since the programs that use PRINT for output 

purposes, the very last character on Text continued on page 184 
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leachY.our 

littleAppl~big-time


electronic mail 

To the average manager, electronic mail means bells, whistles and fans. It means 

expensive special phone lines. It means a fussy, exotic mainframe that only data process­
ing zealots understand, and only committees of senior corporate vice presidents authorize 
for acquisition. To top it off, the system is useless for communications outside your 
own company. 

But now there's Micro-Courier:MA system that gives you all the electronic maH 
you'll ever need without draining the corporate treasury, or entangling you in corporate 
red tape. 

Alli t takes is a trip to your local Apple™ computer dealer, who can install low-cost 
Micro-Courier software on any Apple II desktop computer. 

The rest of the equipment you already have. Your own phone line. Micro-Courier 
communicates over standard telephone lines, and it's designed to let you take advantage 
oflate-night transmission rates. While you're home in bed, your Micro-Courier system 
will send 1,000 words of text in one minute for less than a quarter. A comparable TWX® 
message costs $4.32. 

But text is only the beginning. Because Micro-Courier will electronically mail much 
more. Charts, graphs, VisiCalc™ reports and complete programs. Built-in error checking 
(the kind found on big computers) ensures accurate transmission. 

What's more, the system is menu-driven, so it asks for your commands in plain 
English. It maintains phone lists and r------------------------, 
sorts messag-es .by individual user. Its I: M1cno1noM 
docwnentat10n is clear and non- l .N ~ :1
technical. And the scope of your net- 1 . . . 1 
work is virtually limitless, because I We.make little computers talk ?1g.. 1 
Micro-Courier will exchange informa- I Even little budgets can now buy b1g-trme I 
tion with time-sharing systems and : electronic mail. Ca!l 800-547~5995,ext. 188, : 
larger computers. 1 toll-free, for the Micro-Courier-Apple 1 

Call our toll-free number today. I dealer nearest you. · Dealeriwµtiries inviwd. I 

L------------------------~ 
Microcom, Inc., 6 Faneuil Hall Marketplace, Boston, MA 02109. (617) 367-6362 

Apple and Apple II are trademarks of Apple Computer, Inc. VisiCalc is a trademark of Personal Sonware, Inc. T\VX is a trademark of Western Union, Inc. 
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Circle 160 on inquiry card. 

WHAT'S 

BETTER 


THAN AN 


ISAM 

. • 1 

MICROSOFT'S 
e,t.SIC 

COBOL 
FORTRAN 
DIGITAL'S 
Pl/1-80 
CBASIC 


PASCAL/MT+ 

S-BASIC 


CROMEMCO 16K BASIC 


into first class applfcatlon 
languag"'? 

MICRO B+™ 

The first and most complete 
implementation of B-TREE 
index structures for micro­
computers. 8-TREES eliminate 
index file reorganization. 

Search 
An index of over 

10,000 Key 
Values In Less 

Than One 
Second 

On A Floppy Disk System 
for only 

$260.001 
System Houses: 

MICROB+'" 
Available in Language C 

~ 2tiOb Johnson OIM1

rA1R LOM ~~6520' 
(•1980 Fair Com 

Shipping $4 USA I S8 Foreign . 
We accept VISA and MASTERCARD 

Pl}l-80 Is o kademi:mc of D!gltOI ~h 
C8AS1C is o trol.:!ernal< a Compoltr 9f$1ems. Inc. 
s.liAslc ts o trQClemOllC of Topaz Programming 
PASCAL/MT• Is o kodemolk d MTMicroSvsferra 

Listing 9: Routine to display graphics data converted to strings of characters. 

1390 CLEAR 3000 
1100 DEF!NTI~N:ONERRORGOT011301CLS 
1120 READI,JIPRINTSTRING$(I,JJ;:GOT01120 
1130 RESUME1110 
1110 POKE 16383,119 
1150 GOTO 1150 
1905 DATA2r32rlrl70rlrl9lrlrl59r56rlq3,lr175rlr191rlrlq9,2r32rlr170rlr19lrlrlq9, 
56r32rlr170rlr19lrlrlq9,2r32rlr170rlr19lr1•149,56,32,1,17D,l,191,l,149r2,32,l•l7 
o,1,191,1,149,56,32,1,170,1,191,1,149,2r32rl,17D,lr191,lrl49rl7r32rlrl6Dr2rl76 
1910 DATAl,191,21•131•1•171•1•119,12•32•1•170•1•191•1•119,2,32•1•170•1•19111•119 
rl6r32,lrl84rlrl35,2,32,1,191,lr32rlrl38rlrl81rl•32rlrl86,lrl33rlrl7D,lrl49,1,13 
Drlrl7lrlrl5lrlrl29,lrl7D,lrl5lrlr13lrlrl29rlr17Drlrl81rlrl58rlrl29rlr32rlrl70 
1915 DATAlrl49rl2r32rlrl70rlrl9lrlrl49r2r32rlrl70rlrl9lrlrl49tl4r32tlrl60tlt158t 
1,129,3,32,1,191,2,32,1,171,1,100,1,151,1,32,1,170,1,1q9,1,32,1,170,1,149,1,32,1 
,170,1,151,2,32,1,170,1,159,1,100,2,32,1,170,1,1q9,12,32,1,170,1.191,1.149,2 
1920 DATA32.1.170,1.191,1.119,9,32,1.1sa.1.110.1.113,1,1ss.3,110.1.1ss,1,191,3,3 
2,1,131,2,32,1,130,1,129,1,32,1,130,1,129,1,32,1,130,2,131,1,129,1,130,1,129,1,1 
30,1,129,1,32,1,170,1.149,12,32,1.170,1,191,1,149,2,32,1,170,1,191,1,149,9,32 
1925 DATAlrl9lrltl84rlrl5lt2•13lrlrl75,1,182•1•173tltl44,lrl31•2•191,1•32rlrl70r 
1.119,1,170,1.1s9,1,1so.1.191,1,32,1.190,1.131,1.111,3,32,1.160.1.190,1.135,2,13 
1,1,175,1,1ao,1,170,1.149,12,32,1,170,1,191,1.149,2,32,1,170,1,191,1,149,s,32 
1930 DATA1.160.1.191,1.167.1.190,1.135,1,175,1,1so.1.139,1,1s9,1,1551l1l80.2.191 
.1,32,1.170,1.119,1,170,1.119,1,131,1.191,1,32,1.175,1,176;1.156.1.17611•32.1.10 
1.1.159,1,161.1.190,1.135,1,175,1,100.1.139,1,191,1.119.12.32,1.170,1.191.1.119 
1935 DATA2r32rlrl70rlrl9lrlrl49r8r32rlrl30rlrl29rlrl9lrlrl53rlrl83rlrl57rlrl87rl 
rl49rlr130rlr175rlt182tlrl79tlrl9lrl2rl76rlrl90rlrl35rlr32rlrl91rlrl53rlrl83rlrl 
57,1,107,1,149,1,170,1,157,1,132,11,32,1,170,1,191,1,149,z,32,1,170,1,191,1,1q9 
1940 DATA10r32rlrl30rlrl75rlrl80rl•l90rl,135,2lr32rlrl30rlrl75,lrl80rl,190rlrl35 
,15,32,1,170,1.191,1,149,2,32,1,170,1,191,1,1q9,56,32,1,170,1,191,1,1q9,2,32,1,1 
70rlrl9lrlrl49r56r32,lt170rlrl9lrlrl49r2r32rl•l70,lrl9lrlrl49,56r32rlrl70tlrl91 
1915 DATA1.119,2,32.1.170,1.191,1.1s9,56,1Ss.1.190,1.191 
65000 'NINE 

Listing 10: Routine to generate a more compact graphics data file. 

1500 POKE16383,32:L=11A=PEEK<15360llIFA<129THENA=32 
1505 OPEN'O'r2r'FASTER' 
1510 FORI=15361T016383lB=PEEK<IllIFB<129THENB=32 
1520 IFB=ATHENL=L+11GOT01560 
1530 IFA=32THENLPRINT192+L;ELSELPRINTL;A; 
1535 IFA=32THENPRINTt2,192+LELSEPRINTt2•L'•'A 
1510 L=l: A=B 
1560 NEXTIIEND 
1570 REMARf:--PROGRAM LISTING NUMBER TEN TO PRINT OUT LISTING FOR NEXT PROGRAM AN 
D SEND IT TO DISK 
1580 REMARK--IF HARD COPY IS NOT DESIRED• ELIMINATE LINE 1530 
65000 'TEN 

Listing 11: Routine to display data as created by listing 10. 

1690 CLEAR 3000 
1700 DEFINTI-N!ONERRORGOT01730:CLS 
1720 READIIIFI<192THENREADJIPRINTSTRING$(I,J>;ELSEPRINTCHR$(Il; 
1725 GOT01720 
1730 RESUME1710 
1710 POKE 16383,119 
1715 GOTO 1715 
1750 REMARK--PROGRAM NUMBER ELEVEN LINES 1600-1710 
1905 DATA191,1,170,1,191,1,159,56,113,1,175•1•191,1•119•191•1•170•1•191•1•119121 
a.1.170,1.191,1.119,191,1.170,1.191,1.119,210.1.170,1.191,1.119,191,1.170,1.191, 
lrl49r248rlrl70rlrl9lrlrl49rl94rl,170rl•l9lrlrl49,209rl•l60r2rl76,lrl9lr2lrl31 
1910 DATA1.171,1.119,201.1.170,1,191,1.119,191,1.170,1.191,1.119,2oa.1.1s1.1.135 
,191,1.191,193,1,13s,1.1s1.193,1,1s6.1.133,1,170,1.119,1,130,1.171,1.151.1.129,1 
.170.1.151,1.131,1.129,1,170,1.101.1.159,1,129,193,1,170.1.119,201.1.170,1.191 
1915 DATA1,119,191,1,170,1,191,1,119,206,1,160,1,159,1,129,195,1,191,191,1,171,1 
.1aa.1.151,193,1,170,1.119,193,1,170,1.119,193,1,170,1.151.191,1.170,1.159.1.1so 
,191,1.170,1.119,201.1.170,1.191,1.119,191,1.170,1.191,1.119,201.1.1sa.1.110 
1920 DATA1.113,1,1ss,3,110.1.1sa.1.191,195,1,131,191,1.130,1.129,193,1,130,1.129 
,193,1,130,2.131,1.129,1,130,1.129,1,130,1.129,193,1,170,1.119,201.1.170,1.191,1 
.119,191,1,170,1.191,1.119,201.1.191,1~1s1,1,151,2.131,1,175,1,1s2,1.173,1,111 

1925 DATA1.131,2.191.193,1,170,1.119.1,170,1.1s9,1,1so.1.191,193,1,190,1.131,1.1 
q1,195,1,160.1.190,1.135,2,131,1.175,1,1so.1.170,1.119,201.1.170,1.191,1.119,191 
.1,170,1.191,1.119,200.1.160.1.191,1.167·1·190.1.135,1,175,1,1so.1.139,1,1s9 
1930 DATA1.155,1.1so.2.191.193,1.170.1.119,1.170.1.119.1.131.1.191.193,1,175,1.1 
76rlrl56rlrl76rl93rlrl84rlrl59rlrl61,1,190rlrl35rlrl75rlrl80rlrl39rlrl9lrl•l49,2 
01.1.110.1.191.1.119,191,1.170,1.191.1.119,200.1.130,1.129,1,191.1.153,1,183 
1935 DATAlrl57rlr187rlrl49rlrl30rlrl75,lrl82,1,179,lrl9lrl2rl76rlrl90rlrl35rl93r 
1,191,1.153,1,1s3,1,157,1,1s1.1.119,1,110.1.157,1,132,203,1,110.1.191,1.119,191, 
lrl70rlr19lrlr149r202rlrl30rlr175rlr180rlrl90rlrl35r213rlr130rl,175,1,180rlrl90 
1910 DATA1,135,207,1,170,1,191,1,119,191,1,170,1,191,1,119,219,1,170,1,191,1,119 
,191,1.110.1.191,1.119,21a.1.170,1.191,1.119,191,1.110.1.191,1.119,21a.1.110.1.1 
91,1.119,191,1.110.1.191,1.199,56.188.1.190,1.191 
65000 'ELEVEN 
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Nestar Is Growing 

aLocal Network forYou. 


Centralized data processing is under pressure. Managers 
compete for computer time and complain about the lengthy 
justification process for new applications. Individual users at 
their terminals are frustrated by unacceptable response times. 
When the system goes down, everybody's DP-dependent 
work grinds to a halt. 

High Productivity 
Nestar's Cluster/One, Model A is a local network of Apple~ 
computers that lets people get on with productive work 
instead of waiting in line. Since every user station is a 
computer in itself, response time is fast, and downtime 
problems are restricted to single 
individuals. The net result: produc­
tivity grows as your network grows. 

More for Less 
Nestar's Cluster/One is a true 
local network, not merely a limited 
function shared disk system. This 
means your company enjoys the 
benefits of shared data, station-to­
station communication (including electronic mail), and the 
reduced costs of shared peripherals . Since Cluster/One is 

1t> Apple is a re gistered trademark of A ppl e Computers, Inc . 

microcomputer-based, its cost-per-station is dramatically 
lower than other systems with similar capabilities, includ­
ing mini-based systems. And the more people on the net­
work, the greater your savings! 

We're Growing Our List of Applications 
Cluster/One is working right now- in banking, manufac­
turing, the travel industry, schools, and many other institu­
tions and businesses. Software for the application you have 
in mind may also exist right now - literally thousands of 
programs have been written for Apple. 

Plant One Now! 
We're ready to ship immediately. So if you're working on 
the problems of DP overload, consider the Cluster/One from 
Nestar. It's a solution that grows on you. For more informa­
tion, contact us at: Nestar Systems, Inc., 2585 East Bayshore 
Road, Palo Alto, CA 94303, 415/493-2223 
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WeMakeTheS-100 

Our BUSiness! 


Northstar and Cromemco I 

I
owners take a look! 

r Chrislin Industries 64K 
' Dynamic RAM: Compatible with 

1
jNorthstar, Cromemco, Teletek, and all1

I 
I other major 8080, 8085, and Z80 based 

SlOO systems. Transparent hidden 
Refresh. No · wait states at 4Mhz. 

1I 
I 

Expandable to 512K ·through Bank 
Selecting. I 
CHl-SlOO .... .. ... . .. .. . . .. . $675.00 

ITeletek: I 
FDC-1; Single Board Computer. ZBOI CPU. Double density disk controller. Two I 
Serial & Two Parallel ports. Up to BK of 
RAM, ROM, & PROM. 2K monitor. Real II time clock. EPROM programer. Just add 
a memory card, (Chrislin ·board works I

• excellent) and you have a completeI system. One year factory direct warranty I 
I 

TEL-FDCl . . .. ... .. .... . .. .. $675.00 

PSIO: Excellent for multi·userl 

I applications. Uses only Z80 support I 
chips, (SIO, PIO, & CTC). Four RS232C 
compatible serial ports with full I 

I 
• handshaking . Two fully buffered, 

bidirectional parallel ports. Supports Z80 I 
& 8080 interrupts. Up to 14 PSIO boards 

lean be daisy-chained in one system. One I 
year factory direct warranty. 

• 	 TEL-PSIO ....... .. .. ... .... $395.00 I 
NEC Spin writer: 65 cps, I 

•	 bidirectional letter quality printer with 
deluxe tractor mechanism. Both parallel I 

• and serial interfaces on board and a 16K 
buffer optional. Includes ribbon, print I 

• thimble, and self test ROM . 
• 	 NEC-5500 .. ... .. ....... .. .. $2795.00 I 


NEC-5500/16K ............ $2895.00 


IDisk Drives: I 
SA801R; Single sided, double density. 

• $425.00ea. . .. .... . . or 2 for $790.00 
1
Qu~e DT8; Double sided, double 

• 	 density. 

1$575.00ea......... or 2 for$1100.00 
1I 

Package #1; 2 SA801R in cabinet with 
power supply & cables, assembled & I 

•	 tested . .. . . . . . . .. . .. . ......... $1195.00 

Package #2; 2 DT8 in cabinet with I 


•	 power supply & cables, assembled & 

·~~i:r~·~i·~«~~~~~i~~ s;~~:~:~ I 

.SYSTEM: Z80 CPU, Disk Controller, I 


64K RAM, Mainframe, CP/M2.2, auto 

boot ROM, & all necessary cables. 
• 1Assembled & Tested ... . ..... $1895.00 
Z80 CPU .... .. .. . .. . ........ $270.00• 1Double Density Disk Controller 
w/CP/M2.2 ..... . .. .. ....... $370.00 I 
Mainframe ....... .. ... . ..... $420.00 I 
SD Systems: 	Call for Pricing. 

14116: $4.00ea or 8 for $30.00 =	 I 

S-100 Card Cages: All hardware I

•	 & card guides included. Fits most S-100 

Motherboards. 
 I 

•	 NPC-6slot ................... $27.50 

NPC-12slot ...... . ........... $42.50 I 


•	 We will try to beat any advertised 

price! 


NOW TING 
P.O. BOX 1621 


HAWTHORNE, CA, 90250 

(213) 644-6231 TLX 181149 
Please enclose 4.00 for shippmg and handling (8.00 
for disk drives, call for arrangements on printers). 
California residents add 6% sales tax. We accept 
Visa and Master Card. Unless stated otherwise all 
items have a 60 warranty against defects in parts 
and labor. 

Listing 12: Routine that converts screen data to the most compact, fastest form dis­
cussed in this article. . · · 

1800 POKE1638311q9:L=llA=PEEK<lS360~lIFA<129THENA•32 
1805 OPEN'0'121'FASTEST' 
1810 FORI=15361T016383lB=PEEK<IllIFB<129THENB=32 
1820 IFB=ATHENL=L+llGOT01860 
1830 IF A=32 THEN PRINTt2,192+LlELSE IF L=l PRINTt2,AELSEPRINTt2•L'•'A 
10qo L=l: A=B 
1860 NEXTilEND 
65000 'TWELVE 

Listing 13: Routine to display the compressed data generated by listing 12. 

1905 DATA19q,170,19111591561lq3,175,191,1q9·,19q,170,191,1q9,2q9,170,191,1q9,19~, 
170,191,1q9,2q0,170,191,1q9,19q,170,191,1q9,2q0,170,191,1q9,19q,170,191,1q9,209, 
160.2.1761191.21.131,171,1q9,2oq,170,191,1q9,19q,170,191,1q9,200,10q,135,19q 
1910 DATA191119311381181,1931l8611331170,lq9,13011711l511l291l701l511131,129,170 
.101.1s0,129,193,170,1q9,2oq,170,191,1q9,19q,170,191,1q9,206.160,150,129,195,191 
,19q,171,100.151,193,170,1q9,193,170,1q9,193,170,151,19q,170,159,100,19q,170 
1915 DATA1q9,2oq,170,191,1q9,19q,170,191,1q9,201.100.q,1qo,1q3,199,3,1qo,100.191 
,195,131,194t130r129,193r130r129r193,130,2r131r129r130r129r130r129r193r170r149r2 
oq,170,191,1q9,19q,170,191,1q9,201.191,10q,151,2,131.175.102.173,1qq,131,2.191 
1920 DATA193,1701lq9,170,199,190,191,193,190,1311lql,l951l60,1901l35121l311l751l 
00.170,1q9,2oq,170,191,1q9,19q,170,191,1q9,200,160.191,167.19o.135,175.100.139,1 
8911551l80.2.191.193,170,1q9,170,1q9,131,191,193,175,176,156.1761l93.18q,159 
1925 DATA1611190113511751l80113911911lq9,2oq,170,191,1q9,19q,170,191,1q9,200.130 
11291191115311831157118711q9,130,175,102.179,191,12.176,1901l351l931l911l531l831 
157118711q9,170,157,132,203,170,191,1q9,19q,170,191,1q9,202.130,175,190,190,135 
1930 DATA213113011751l80119011351207117011911lq9,19q,170,191,1q9,2q9,170,191,1q9 
,19q,170,191,1q9,2q9,170,~91,1q9,19q,170,191,1q9,2q9,170,191,1q9,19q,170,191 .• 199 
156118811901191 
2000 DEFINTI-NlONERRORGOT02030lCLS 
2020 REAOI:IFI <129THENREADJlPRINTSTRING$(I1JliELSEPRINTCHR$(Ili 
2025 GOT02020 
2030 RESUME2oqo 
2oqo POKE 16383.1q9 
2045 GOTO 2045 
2050 REMARfl--PROGRAM NUMBER THIRTEEN TO 
65000 'THIRTEEN 

Text continued from page 180: 

tab characters have a decimal value 
of 193 or greater, listing 11 can distin­
guish between tab values (to be 
printed using CHR$) and number 
pairs (to be printed using STRING$). 
This gives us a slight improvement in 
speed over the previous method. 

A variation of this program comes 
to mind, since the number 1 is really 
not needed when using the STRING$ 
function. If the length of the string is 
1, we can PRINT CHR$(176), instead 
of using STRING$(1,176) as we 
would when using a number pair (see 
line 1910 of listing 11). That being the 
case, it is possible to rewrite the rou­
tine and, by adding one statement, 
tell the computer to go ahead and 
print out only 1 character. 

Features of several of these pro­
grams may be combined. The space 
saver, which prints a series of spaces 
as the value 192 plus the number of 
spaces (as done in listings 6 and 7), 
may be combined with printing of a 
string of graphic characters using 
STRING$ (see listings 8 and 9). By 
combining these with the length-1 
technique discussed above, we have a 
slightly more complicated program. 

EXECUTE PRINTOUT LINES 1900-20qo 

It does, however, run a bit faster than 
its predecessor and uses much less 
memory in the DATA statements . 

The final (and fastest) version of 
this program is given in listings 12 
and 13. Using the three techniques 
just discussed, listing 12 writes data 
values out to the data file FASTEST. 
When this data is converted to DATA 
statements (by running listing 3), the 
program in listing 13 (which includes 
the data statements) uses them to re­
create the original picture on the 
video screen. 

Conclusions 
These programs serve to illustrate 

alternative methods of using graphics 
on the TRS-80 Model I with Level 11 
BASIC. These are not the only tech­
niques that can be used, but are 
merely our suggestions for ideas you 
can try in some of your programs. 

In some cases you will be sacrific­
ing memory space for printout speed. 
The decision as to which of these 
methods is best for your particular 
program rests solely with you. The 
easiest way to find out is to put the 
various routines into programs and 
experiment with them. • 
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http:for$1100.00


The popular Sams series of Computer 
Primers provide a working knowledge 
of computers without being dry and 
complex. The Primer Books guide you 
through the subject at an easy pace. 
Your journey to understanding is short. 
exciting, and fun. The Sams Primers 
offer good graphics ... a good balance 
of data ... an upbeat, positive s1yle ... 
and are organized so that you can 
read them straight through like a novel. 

CP/M@J PRIMER, 
by Mitch Waite and Stephen Murtha. 

Anon-technical discussion of CP/M 

disk operating systems for 8080 

and Z-80-based microcomputers. 

No. 21791. $11.95. 

PASCAL PRIMER 
A complete guide to the hottest new 
language in computers by Mitch 
Waite and David Fox. No. 21793. $16.95. 

COMPUTER GRAPHICS PRIMER -M-;ilTo~H;w-;rdW.Sa~~&Co~n~.- - - -1 
An easy-to-understand guide to 	 4300 West 62nd Street • P.O.Box 7092 : 


Indianapolis, IN 46206
creating drawings, plans. maps, and 1 

schematics on a computer monitor. By SAVE l 0% ON ORDERS OF $20 OR MORE! I 


Ouont1ty I

Mitch \!Vaite. No. 21650. $12.95. 	 CP /M Primer No. 21791 S 11.95 I 


PASCAL Primer No. 21 793 S16.95 
 I 

Computer Graphics Primer No. 21650 Sl2.95 MICROCOMPUTER PRIMER 	 I 

Microcomputer Primer No. 2 1653 Sll.95 I
(Second Edition] 
BASIC Programming Primer No. 21 586 Sl0.95 I 


Up-to-date facts on popular 	 I
Amount ot order S 
I
microcomputers. Don'tbuya computer Deduct 10% 11 order is S20 or more S 
I
without reading this book by Mitch Add local soles tax where applicable S I 


Shipping & handling costs S 2.00 I
Waite and Michael Pardee. 
Toto! omountot order S I
No. 21653. $11.95. 

_PAYMENT ENCLOSED- CHECK_ MONEY ORDER I 

_VISA _ MasterCard Interbank Na. _ _ _ \

BASIC PROGRAMMING PRIMER 
Account No. _____ Expiralion Dale__ I 


A valuable guide to BASIC. today's most 
Name (pnnt) I


widely used microcomputer language. Signature ___________ I 

I
By Mitch Waite and Michael Pardee. Address __________ _ 


No. 21586. $10.95. City _____________ I 
I 


I 

State 	 Zip I 


I CALL TOLL-FREE 1-800 -428·3696 FOR THE NAME Of YOUR I

I LOCAL SAMS BOOK OUTLET OR TO OROER BY PHONE. I
Sams Bool~s® I_ c:'.'.e.'...'.:x~r'.:_ ~3:.!_8~ ~C::o___________ I 


SEE THE COMPLETE SAMS LINE AT NCC. BOOTH #5209. 
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Education Forum 

Getting Problent-Solving 

Advice front a Contputer 


James W Garson 

Department of Information Engineering 

University of Illinois at Chicago Circle 


Box 4348 
Chicago II 60680 

Over the last three years, Paul Mellema and I have 
been at work on EMIL, an interactive computer program 
that we use to help teach our courses in formal logic. 
Since June 1979, we have been devoting our efforts to 
implementing a computerized "copilot" for EMIL that 
students can call on to solve problems. 

The methods used to give our students advice are easily 
implemented and effective. The approach does not easily 
fit into the standard categories of educational computing 
(ie: record keeping, drill and practice, testing, games, 
simulation, etc). It is an approach that has potential for 
widespread application. The goal of this program is to 
help students develop and use skills and strategies needed 
to creatively solve problems that do not necessarily have 
only one solution. The program is Socratic in its style, 
because it asks students leading questions that help them 
analyze and resolve their difficulties. 

In the study of formal logic, students are required to 
construct formal proofs. A proof is a series of statements 
leading to a conclusion. Each step of the proof is assumed 
to be true or derived from previous steps according to the 
rules of logic. The proof is intended to demonstrate that 
the conclusion follows logically from the assumptions. 

Learning this type of thinking is valuable to students 
not only because it can lead to a mastery of logic, but 
because it also gives students experience in the kind of 
creative problem solving characteristic of mathematics, 
theoretical science, and many other disciplines and real­
life pursuits . 

Giving students practice in the creative solution of for­
mal problems is important in education and particularly 

About the Author 
James Garson is a member of the Department of Information 

Engineering, University of Illinois at Chicago Circle. This article is a 
revised version of a paper he delivered to the National Educational 
Computer Conference, June 1980, in Norfolk VA . The work described 
was carried out under the National Science Foundation Grant Number 
SER79-00527. This article does not represent the views of that founda­
tion. Another article by Mr Garson, ''The Case Against Multiple 
Choice," can be found in The Computing Teacher, February-March 
1980, page 29. 
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so in the sciences. Scientific knowledge is too often 
presented as if it descended from heaven or was created 
by some form of superhuman intelligence. Very little ef­
fort is given to help students appreciate the thinking pro­
cesses that go into the analysis and solution of scientific 
problems. There is a tendency to obscure the very human 
process of trial and error, of trying out strategies, of 
assessing failures, and of creating better lines of attack, 
which are all part of scientists' daily life. A course in logic 
gives students the opportunity to refine their problem­
solving skills in an environment where the difficulty of 
the problems can easily be adjusted to their growing 
abilities. 

In a traditional course in logic, where students' abilities 
vary widely, those who do not have an initial knack for 
problem solving are at a serious disadvantage. Even 
when strategies for proof building are carefully discussed 
in class, some students invariably complain that they 
cannot solve a new problem on their own in spite of 
understanding the lectures. Part of this difficulty is that 
some students cannot convert verbal . explanations of 
techniques into strategiesfor dealing with new situations. 
Their problem is somewhat similar to that of a student 
driver who has mastered a lecture on how to operate a 
car, but cannot convert this knowledge into the ap­
propriate series of actions for handling a real car on a real 
road. Driver training classes overcome this problem by 
using the guidance of a copilot who helps correct errors 
while the students practice the task. 

Similar sorts of tutoring are very effective for helping 
students who cannot apply the verbal knowledge about 
logic to the construction of proofs. If students are asked 
to "think out loud" while attempting a proof, a gentle 
nudge here and there often leads to success. If they do not 
understand the rules or simply have not bothered to learn 
them, guiding them through a few proofs tends to 
straighten things out quickly, and it improves confidence 
and motivation. Just as in teaching most skills, effective 
methods involve letting students perform given tasks 
under guidance. Lecturing on the proper procedures and 
telling students to "go home and do likewise" is relatively 
ineffective. 

Circle 106 on inquiry card. ­



THE FINEST IN FANTASY GAME SOFTWARE 

APPLE ATARI PET TRS·BG 


48K - w/disk 48K - w/disk 32K - w/disk 48 - w/disk 

SPACE GAMES - Climb aboard the starship Herman 
GALACTIC OUEST Warp through the 64 solar systems in Hires graphics with Crystalsonics sound. Fire 
lasers and rifter pods as you battle the Vegans in real time simulation. In Gala tic Quest we have attempted to combine the 
best elements of a StarTrek type game with one similar to Space Trader. What is Skishi and where is the Pleasure Planet? 
In some systems, lurking behind swarms of asteroids, are Space Pirates who will gut your ship and leave you a derelict in 
space. To win Galactic Quest you must be shrewd a business man as well as a top notch warrior. $29.95 

LASAR WARS - Attacking aliens in 30. Thousands of approach simulations and 10 levels of difficulty. Three 
kinds of invader craft scored by size and attack mode. An exciting Invaders type game with perspective and sound. For 
fantasy enthusiasts from 8 to 80. $29.95 

SANDS OF MARS - You embark on the Maiden Voyage of the Starship Herman. This game takes up 
almost 200K and uses 2 disks. It includes more than 300 Hires screens animated scenarios, a 3 dimensional maze, and a 
Martian labyrinth drawn entirely with hexagons. The takeoff and landing sequences are paddle or joystick controlled for 
the Apple and Atari and the game has 5 full scenarios. Once you land on Mars, you wander through fields of Sasquati and 
Degwat. Beware of the Vishu and the Lizardmen of Meshim. Seek the wise Mudra and unlock secrets hidden for cen­
turies. Glyphs written on the Martian Sand hold the key to the mystery for which we offer $100 to the first to solve it . To 
answer a question we have been asked many times - yes, Sands of Mars attempts lo fully utilize the sound and graphics 
capabilities of the Apple and Atari to their max! $39.95 · 

ADVENTURES - cross the threshold to new worlds. 

HOUSE OF USHER -Walk the dreaded corridors ofthe deadly House of Usher. Complete with 40 rooms 
and hundreds of aggressive monsters and unique treasures. This is not your typical text adventure game but goes far 
beyond that, with animated monsters and a visual display of each room. We believe this to be the first indoer-outdoor 
game ever written for a microcomputer game which includes graphics. You may choose to wander through Usher's 

_scenic garden paths or brave the perils of the graveyard and descend into the crypt. Beneath the house there are laby­
rinths, shrinking rooms, and torture chambers with no doors or windows. Your character may pick up, drop, or use ob­
jects, fire arrows, or run frantically for the door when pursued by some loathsome creature. As the old grandfather clock 
ticks away, you will have until dawn to solve the Usher Mystery and win a real live $100 prize! $24.95 

IMPERIAL WALKER (ATARI 16K) - For you Atari people out there, here's a fantastic game pack of 4 games with revolutionary ·new 
graphics routine and Crystalsonics. As Luke Skywalker you have taken control of an All Terrain Armored Transport and with your lasers are fending off the 
Imperial attack forces. Written especially for Atari by Mike Potter. The game pack also includes Laser Nim, Auto Race, and Gunfight. Will run on Atari 400 
or 800 with disc and Joysticks. $29.95 

ADVENTURELAND 2041 (Coming June 1) - Step with us through theCrystaldoorintotheworldoftomorrow's fantasy. lnthegreat Outback 
of Australia in the year of 2041, will be built the greatest Adventureland of all time. Through your computer, you can experience six separate worlds offantasy. These 
programs will take up more than 500,000 bytes of memory and fill 6 disks. Many of the options may be played by up to six players and in many cases against the com­
puter itself. $59.95 

WAR GAMES 
WORLD WAR 111 - This is a three scenario war game in Hires graphics with sound. It is not merely the con· 
version of a board game to computer, nor are your pieces represented by lifeless text charcters. It may be played by two 
persons and 'takes about 8 hours to complete. The rules are simple enough that you won't have to spend several days 
reading your manual before you can play. It contains 2 world maps and a fairly detailed map of the Iran-Iraq battle field. 
All scoring, animation, a11d positions are handled by the computer - no separate tablets to fool with. Moves are input by 
both players in series of 3 and when the space bar is pressed the battle becomes animated. A must see to believe . . . . 

$29.95WAT ERL 00 (Coming July 1) - Awargamewith graphics very similar to World War III. We have attempted to 
make this as detailed as possible, down to what each individual is wearing, his line of sight, and the number of bullets he 
has fired. It will occupy two disks and may be saved over a period of weeks. We will be publishing more information on this 
in BYTE MAGAZINE in July. $49.95 

And for you PET Users let us introduce you to ... VIGIL A brand new language for the PET computer: Video Interactive Game Interpretive 
Language. Make your own shape tables in 80 x 50 graphics. Write your own exciting games with sound, using this versatile tool by Roy C. Wainwright. With 
this package are 9 lu\\ \ength graphic games. Space War, Maze, and many more. VIGIL is now in the PET world and because of its possible application even 
by the beginner, it's a fun language. Available only on disk/32K PET $99.95 

I VISA' IWe accept VISA & Mastercharge r·•IOrder line open 24 hrs I day <408> 683·0696 



Westico understands your micro- quality software products for the 
computer software needs. We know serious microcomputer buyer -
you want a good selection of soft- accounting. professional time ac­
ware without the hassle of hunting counting. text processing. planning 
all over for it .. .We know you want it and analysis. telecommunications. 
fast ... Andwealsoknowyouwanta data management. development 
product backed by service. With tools. And the list is growing. 
Westico you get all three. 

We have an extensive list of 

MILESTONE is a powerful new tool 
for managers and planners. which 
organizes complex projects and 
identifies job schedules essential 
to on-time completion. 

MILESTONE finds the critical 
path through hundreds of inter­
related tasks and determines where 
slack time can be eliminated. 

Equally significant, MILESTONE 
computes manpower requirements 
and costs•. allocating them to 
proper schedule periods, and up to 
nine manpower skill/cost levels can 
be allocated to each task. 

With MILESTONE. projects can 

be measured in hours, days, weeks, 
months, quarters or fiscal quarters; 
with provision to specify working 
hours, holidays, vacations and other 
non-productive time periods. 

You can reschedule or com­
plete tasks. revise prerequisites. 
play "What If" games. MILESTONE 
immediately displays the results on 
your screen or printer ­ either as a 
table or graph! It's easy to use and 
requires no programming! 

System with full documentation, 
$295. Documentation alone. $25. 

Versions for CP/M. APPLE PAS­
CAL and CDOS. 

.. .
••••• 
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CP/M"' programs for TRS-80 Model 11, Apple 
with SoftCard,"" Vector Graphic, iCom, Cro­
memco, North Star, Mlcropolls, Ohio Scien­
tific, SuperBraln and more. 

• 
GENERAL.: LEDGER Peachtree' " $550/ $40 A ,D,l,L 
ACCOUNTS PAYABLE Peachtree 550/40 A,D,l,L 
INVENTORY CONTROL Peachtree 650/ 40 A,D,l,L 
PAYROLL Peachtree 550/40 A,D,l,L 
CLIENT WRITE-UP Peachtree 990/ 40 A,D,l,L 
PAS-3 MEDICAL Artif icial 990/40 A,C,I 
PAS-3 DENTAL Artif icial 990/ 40 A ,C,I 
PROPERTY MANAGEMENT Peachtree 990/ 40 A ,D,l,L 

•
PTA Asyst Design 	 595/40 A ,C,I 
PTA Demo Asyst Design 75/40 A,C,I 
ESQ-1 Legal Micro Information 1495/50 A,C,l,L 
ESQ-1 Legal Demo Micro Information 75/50 A,C,I 
DATEBOOK II'" Organic Software 295/25 A.I 

MINCE Unicorn 125/25 A,F,K 
WORDMASTER'" MicroPro 145/40 A,K,L 
WORDSTAR'" MicroPro 450/60 A,F,K,L 
MAIL-MERGE'" MicroPro 125/25 A,F,K,L 
SPELLGUARD'" /SA 295/25 A 
WORDSEARCH' " Keybits 195/40 A,F 
TEXTWRITER Organic Software 125/20 A 

TARGET'" Advanced Management 195/25 A,F,K 
MINIMODEL Financial Planning 495/50 A,C,l,L 
STATPAK N.W. Analytical 500/40 A,D,I 
MILESTONE'" Organic Software 295/ 25 A,I 

175/10 A,T 

CBS OMA 395/40 A ,F,K 
CBS LABEL OPTION OMA 80/10 A,F,K 
MAGSAM Ill MAG 145/25 A,Cor D,F 
MAGSAM IV MAG 295/25 A,C,F,K 
SELECTOR IV Micro--Ap 550/25 A,C,G.K 
PRISM/IMS MAG 495/55 A,C,F,K 
PRISM/ADS MAG 795/55 A,C,F,K 

' Pl/1-80'" Digital Research 500/35 B,F,L,P 
BASIC-BO Microsoft 350/25 A,F,L 
BASIC COMPILER Microsoft 395/25 A,F,L 
S-BASIC'" Topaz 295/25 A,F 
NEVADA COBOL Ellis 150/25 A 
CBASIC-2'" Compiler Systems 120/15 A 
PASCAUM'" Sorcim 175/20 A,G 
GENERAL SUBROUTINE Asyst Design 295/30 A,C,K 
APPLICATION UTILITIES Asyst Design 495/30 A,C,K 
PASCAUMT+'" MT Microsystems 425/30 A,G 

• 
SUPERSORT I MicroPro 225/40 A ,L 
SURVEYOR Peachtree "550/40 A,D,l,L 
STRING BIT'" Keybits 65/15 A 
STRING/ BO'" Keybits 95/15 A 
STRING/BO SOURCE Keyblts 295/n/a A 
ULTRASORT II'" CCS 165/ 15 A 

All software has specific requirements for proper operation such 
as computer type equipment configuration and support software. 
Specify disk format: North Star Single or Double. Mlcropolls Mod I 
or Mod II. 8" single density. Ohio Scientif ic. SuperBraln or Apple. 
Check the following codes for system requirements to be certain 
your system will accept the software offered. 
(A) CP/M version 1.4 or higher. ( I) Business system: 48K memory. 200K 
(B) CP/ M version 2.0 or higher. duol disk drives. cursor oddressaole 
(C) CBASIC-2. terminal. ond 132 column printer. 
(D) MBASIC version 4.51. (K) Cursor addressaOle terminol. 
( E) 	BASIC-80 version 5.0 or ( L) signed license required for shipment. 

higher. ( 0) specify 8080. Z80. or CDOS. 
(F) 48K memory or greater. (P) give CP/M serial numoer. 
(G) 56K memory or greater. (T) serial port and modem. 
(H) 64K memory. (Z) Z80 CPU. 

Prices do not Inc lude shipping or C.O.D. and are subject to 

change. In CT add 7~% sales tax. 

"Manual price will oe credited against later purchase of software. 

Dealer inquiries invited. Copyright ~ 1981 Wes11co. Inc. 


The Software Express Seruice 
25 Van Zant Street • Norwalk, Connecticut 06855 

(203) 853-6880 • Telex 643·788 

Of course there are good reasons why tutoring is not 
widely used in introductory logic courses. These classes 
are usually quite large, so tutoring simply takes too much 
of the teacher's time. Besides that, grading formal proofs 
constructed by students is tedious, so teachers tend to 
give students relatively few exercises that require them to 
create such proofs. Even students who do well in logic 
generally do not get enough practice to develop very 
much skill. Often the teacher relies on exercises that re­
quire a single answer - exercises that ask students to give 
justifications for the steps of a completed proof. This 
does familiarize students with the rules, but it gives them 
no practice in the art of building up a proof. 

Enter the Computer 
Computers make it possible to simulate the tutoring 

situation. Students can enter their proofs at the terminal, 
and the computer can determine whether each line 
follows from previous lines and describe the difficulty if 
one does not. If students get lost, the computer can give 
advice on how to proceed. · 

In 1976 we wrote a program called EMIL that lets 
students enter their proofs at the terminal and monitors 
their progress. The program has been used in a variety of 
courses at Notre Dame and has recently been adopted at 
Rutgers University. EMIL has several advantages over 
other proof-checking programs. First, there are a large 
number of logic textbooks, each with its own version of 
the rules of logic. Our program is the only one that lets a 
teacher supply the program with the set of rules used in 
his or her class, instead of forcing the use of the text with 
the set of rules written into the program. Second, the 
EMIL program is extremely gentle with students' input 
and generally repairs typing mistakes rather than com­
plaining about them. This is important because many 
students are unfamiliar both with the terminal keyboard 
and the notation of logic. Third, the program lets 
students enter statements at the bottom (ie: end) of the 
proof so they can work the proof backwards if they 
desire to do so . 

We allow and, in fact, encourage this because effective 
proof-building requires an analysis not only of the state­
ments already derived, but of the statement to be proved 
as well. Often the proof can be considerably simplified by 
using the goal statement as a guide for determining the 
steps previous to it. Our program allows students to 
employ such strategies right at the terminal, instead of 
submitting a finished product to the computer for check­
ing. The fourth advantage of our program is the main 
topic of this article: since September of 1979 EMIL has 
been giving students good advice on how to solve prob­
lems they find difficult. In this way, it is providing a good 
portion of what can be offered by a human logic tutor. 

Programming Strategies 
There are several distinct approaches to designing a 

computer program that can offer advice on formal proof 
construction. The first is simply to store a completed ver­
sion of each proof and a list of comments that are in­
tended to help students who ask for aid in deriving a 
given line. If the comments prove unhelpful, students can 
ask to see the next line of the stored proof or, indeed, any 
number of lines up to and including the entire proof. 

This hint approach requires that a completed proof 
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The single board 

microcomputer

that's perfect

for CP/Net 
TM 

Everything you need for a network slave is built in: 
Z-80 processor, 64K dynamic RAM. even the console 
serial port. The forthcoming expansion board will add 
additional ports, priority interrupt control, and IEEE 
S-100 bus master capability for the network master 
processor. And MuSYS delivers all the software sup­
port you need to take advantage of CP/NET'M and the 
advanced MP/M™ operating system. For your multi­
user system, it's the ideal way to add stations, share 
common resources (peripherals, programs, data bas­
es). and increase total throughput, while maintain­
ing hardware isolation for each user. 

Just $1,395 ea. Generous dealer and quantity dis­
counts available. Call or write today for more details. 
CP/Net and MP/ Mare trademarks of Digital Research. 

IUIJBQJJB 

Multi-user Microsystems 

1451 Irvine Blvd .. Suite 11, Tustin, CA 92680 
(714) 730-5692. lWX: 910-595-1967 

CABLE: MUSYSTSTN 
Circle 277 on inquiry card. 

must be stored in the computer with appropriate com­
ments for every problem students will work on. It also 
presupposes that there is only one reasonable sequence of 
steps that leads to the conclusion. If students approach a 
problem in an unusual way, there may not be enough 
similarity between their proofs and the stored proof for 
the computer to be of any help. Finally, it presupposes a 
top-to-bottom pattern of proof construction. But very 
often, from a given step in a proof, it is not at all ap­
parent how to get to the conclusion. Such strategies must 
be explained with reference to what happens later in the 
proof. This sort of hint routine fails to help students ap­
preciate global strategies that require knowledge not just 
of where the proof has been, but of where it is going. 
These are generally the most useful strategies. 

Another technique is to write a program that allows 
the computer to generate a solution to students' problems 
and to recognize certain standard situations during the 
course of that solution. This strategy eliminates the need 
for storing a proof with commentary for each problem, 
since the computer generates its own solutions. But this 
strategy runs the risk of generating strange proofs that 
students are unlikely to recapitulate. Also, each formula­
tion of the rules of logic would require its own custom­
tailored program for generating proofs. Furthermore, the 
program to generate comments must be very carefully 
written to avoid misleading advice. Most importantly, 
this approach still does not help students to see global 
strategies; like the stored proof approach, it uses a top-to­
bottom pattern of proof construction. So, this approach 
also confines itself to giving advice only about the next 
line of the proof. 

Another difficulty with both of these approaches to the 
design for an advice giver is that the program does not 
attempt to construct advice on the basis of whatever pro­
gress the student may have already made on the proof. 
This tends to discourage invention of novel, yet promis­
ing, partial solutions. It can devalue students' creative 
abilities and lower their self-confidence. It dampens 
students' engagement in the problem-solving process 
while reinforcing stereotyped solutions. 

Our Approach 
The third approach to the design of an advice giver, the 

one we have adopted, overcomes these problems by pay­
ing more attention to the techniques actually used by 
human logic tutors. One of the main things a human 
tutor should do is to provide students with effective 
problem-solving tools for analyzing situations and for 
breaking problems into simpler subproblems. The same 
tools can then be applied to these simpler problems. An 
effective tutor does not give a solution or even pieces of 
it. Instead, the tutor provides an apprenticeship in the art 
of asking relevant questions, whose answers lead 
students to see how problems can be broken down into 
more manageable parts. Questions like "Can you apply 
this rule to statements you have already derived?" and 
'What rule could be used to derive a statement of this 
type?", when presented in a coherent sequence, are very 
effective for helping students develop strategies to be 
used effectively in a wide variety of proof-building prob­
lems. 

The central function of our advice-giving program is 
simply to ask students leading questions and then branch 
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1. 	 'CAN YOU APPLY MP TO ANY PROVEN LINES' 'Y' 2 'N' 3 
'*ANSWER YES OR NO' 

2. 	 'APPLY MP TO THESE LINES' '*' 
3. 'WHAT IS THE MAIN CONNECTIVE OF YOUR GOAL FOR­
MULA?''&' 4 'V' 5 '- > ' 6 '*PLEASE ANSWER&, V OR - >' 

Table 1: Sample records from the question file of our pro­
gram that is designed to give advice to students concerning 
the construction offormal proofs in logic courses. 

to new questions on the basis of the answers. Eventually, 
the program runs out of questions to ask, and specific ad­
vice is given on the basis of the information provided in 
the previous answers. (The questions can be thought of as 
being structured in a tree, with the path taken along the 
branches being determined by the students' answers and 
the advice for each situation being located at the tip of 
each branch.) 

Programming the question-asking routines for our own 
advice giver was quite simple. Thus the main focus of our 
attention has been the creation of a file of questions with 
real pedagogical merit. Since the questions are not writ­
ten into the structure of our program, modifying the 
question tree in response to what we learn about effective 
advice is a painless process that does not require any pro­
gramming expertise. 

Our question file has a very simple format. (See table 
1.) Each record contains the text of a question followed 
by a list of acceptable answers. Each answer is followed 
by a number indicating which record to jump to in case 
the student responds with that answer. The last item in 
each record begins with a"*" (which indicates that there 
are no more acceptable answers) and contains text that is 
printed in case the student does not respond with one of 
the acceptable answers. Most of the questions we ask are 
answered with yes or no, but we found the use of other 
sorts of answers more convenient for certain questions. 
The text of the advice to be given is simply stored in the 
question file followed by "* " . This indicates that this 
pseudoquestion has no acceptable answers, and the pro­
gram should stop after printing the advice. 

Expansion 
We have built a number of improvements into this sim­

ple program. The first has to do with the fact that the se­
quence of the questions should vary depending on how 
much students have learned and how difficult their prob­
lems are. Our solution to this problem is to assign each 
problem a level number and to use this number to route 
the program to separate question trees for each level we 
have defined. 

The second enhancement is motivated by the fact that 
we want to mention items in our questions that change 
during the execution of the program (for example, the last 
line number finished in the proof or the name of the rule 
to be used). Obviously the text of the questions in the file 
cannot mention specific line numbers or rule names. Our 
solution is to introduce variables that are replaced with 
the corresponding specific information just before the 
question is printed. We have adopted a convention that 
words beginning with "&" are variables, so a line of ad­
vice on our question file might read: 
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Firstcomparequality.

Then compare cost. ., 

Morrow Designs'10 megabyte 
harddisk system: $3,695. 
MORE MEMORY. LESS MONEY. 

Compare Morrow Designs' DISCUS™ 
M26™ hard disk systems 
to any system available 
for S-100 or Cromemco 
machines. First, compare 
features. Then, com­
pare cost per mega­
byte. The M26 works 
out to under $200 a 
megabyte. And the M1 O is 
about half the cost of com­
peting systems. 

COMPLETE SUBSYSTEMS. 
Both the M10 (8"), and the M26 
(14"), are delivered complete with 
disk controller, cables. fan, powersup­
ply, cabinet and CP/M® operating 
system. It's your choice: 10 Mb 8" 
at $3,695 0r 26 Mb 14 '" at $4,995. 
That's sir:igle umit. Quantity prices are 
available. 

Sausalito, CA, (415) 332-4443, BUILD TO FOUR DRIVES. 
offers a CP/M expanded to full

104 Megabytes with the M26. 40+ Cromemco COOS compatibility. 
megabytes with the M10. Formatted. 

Additional drives: M26: $4,495. AND NOW, MULT-1/0.™ 

M10: $3, 195. Quantity discounts 
 Mult-1/0 is an 1/0 controller that allows 
available. multi-terminal and multi-purpose 

use of S-100 and Cromemco computers. S-100, CROMEMCO 
Three serial and two parallel output Morrow Designs' AND NORTH STAR~ 
ports. Real time clock. Fully program­

The M26 and M10 are sealed-media 26megabyte mable interrupt controller. Designed 
hard disk drives. BothS-100 controllers with daisy-wheel printers in mind. 
incorporate intelligence to super- harddisk system: Price: $299 (kit), $349 assembled vise all data transfers through four 1/0 

and tested. ports (command, 2 status and data). $4,995.

Transfers between drives and control­ MAKE HARD COMPARISONS. 

lers are transparent to the CPU. The 
 You'll find that Morrow Designs' hard 
controller can also generate interrupts disk systems offer the best price/
at the completion of each command performance ratios available for S-100, 
.. . materially increasing system through­ Cromemco and North Star compu­
put. Sectors are individually ters. See the M26 and M10 hard disk 
write-protectable for multi­ subsystems at yourcomputer dealer.
use environments. North Or, write Morrow Designs. Need infor­
Star or Cromemco? mation fast? Call us at (415) 524-2101 . 
Call Micro Mike's, 

Amarillo. TX, Look to Morrow 

(806) 372-3633 
for the software " • · ~~MDRR.;\VsceEs1&NSpackage that allows 
the M26and M10to run 5221 Central Avenue 


on North Star DOS. MICAH of __..-~ ·CP/ M is a trademark of Digital Research eo,p. Richmond. CA 94804 

*Gromemco is a trademark of Cromemco. 11:1 0: 

"North Star is a trademarR of r\lor h Star Computers. Inc. 



lilfl ESP dataKEYper is: 
the Information Management System: 

• Designed for the user 
• Completely documented for the user 
• Compatible with 5Vc", a• floppy and CORVUS 10Mb 
• On which our application products are based 
• Thal organizes and makes sense of data 

~ dataKEYper features: 
• Useful to new users and experienced professionals 
• Great for software developers 
• Easy-to-learn and easy-to-use 
• Completely menu-driven 
• Designed by experienced professionals 

~ dataKEYper functions: 

• CREATE - Information Illes Interactively 
• EDIT - easy lo vary record size and contents 
• SEARCH - unique data retrieval and statistical 

features Including ... 
• SORT - very flexible and efficient 
• REPORT - very versatile report generator 
• Malling list and label processing 

• Indexed Sequential (ISAM) ­
Multiple keys allowed 

II 

I! 

Compatible Products announced: 
ESP bookKEYper, ESP Personal budgetKEYper 
Note: ESP dataKEYper Is prerequisite software. 

II 

II 

ESP Computer Resources Is a 15-year old company of 
experienced computer professionals. We welcome 
your Inquiries and have more Information available. 
We have Justifiable pride In our work ­ It's a New 
England tradition. 
Write or call us now! 
Introductory price ­

floppy version $99 
Corvus 10Mb $449 
User manual only $40 

Dealer Inquiries lnvlledl 1 1-~ ll VISA" 
MasterCard and Visa welcome ..._..l' ._......!~I / _ 

~ ES'P COfllPUTER 
~~t:SOURCES In:. 
9 ASH STREET• HCLLIS,N. H . 03049 ·TEL.CB0314BIS •7264 
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"YOU SHOULD APPLY &RULE TO LINE &GNUM" 

This directs the program to fill in the specific information 
about the rule name and line number, for example: 

"YOU SHOULD APPLY MP TO LINE 5" 

Although our advice-giving program was running with 
these two enhancements in September, we were still 
working on a central portion of the program the follow­
ing January. We still had to program the most important 
improvement: the development of subroutines that can 
answer all the questions posed to students by the pro­
gram and that can comment on any errors in students' 
responses. Though students are usually accurate in their 
responses, _they occasionally make mistakes that can 
result in their receiving bad advice. But this is not the 
only reason for giving the computer the ability to 
monitor the correctness of students' responses. 

Once students run the advice giver a number of times, 
they become bored with answering a number of seeming­
ly pointless questions. The questions become pointless 
not because they are not needed in analyzing proof­
construction problems in general, but because a par­
ticular portion of the analysis is not needed for the prob­
lem being dealt with . When the computer is capable of 
answering the questions itself, we can decide which ques­
tions at particular levels of difficulty should be printed at 
the terminal, and those the computer should answer for 
itself by examining the proof being worked on. 

Experienced students may resent being asked any ques­
tions at all and may prefer the advice giver to merely 
print specific pieces of advice. However, we believe that 
for most students who need the advice giver in the first 
place, posing relevant questions is much more valuable to 
learning problem-solving skills than is obtaining advice . 

Does It Work? 
We now have a version of EMIL that answers all the 

questions it poses. We also have a method for indicating 
which questions are to be asked under the particular cir­
cumstances. There is a need to do more research on how 
obtrusive the advice giver ought to be in relation to 
students' progress and cognitive style. However, one of 
the advantages of our program is that we can easily con­
trol the circumstances under which questions are asked. 
In fact, our program allows the students to suppress the 
asking of questions if this bothers them. 

There is a final reason for programming the computer 
so that it can answer all the questions: when this is done 
the program can traverse the question tree on its own and 
come up with relevant advice. Once advice is available, 
the program can follow it to construct proofs on its own. 
Judging from extensive tests of the program, our advice 
tree turns out to be highly, though not totally, effective 
for solving logic problems. It is capable of solving over 
95 % of the problems that we give to our students. This 
provides us with an important tool for improving our 
program. By running a large number of problems 
through our advice giver, we can determine the cir­
cumstances under which it is unable to do a proof. Then 
we use that information to create a more sophisticated 
version of our question file. 

This approach to giving computerized advice has a 
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4 valuable references 

1981 SOFTWARE WRITERS MARKET: 
Where to sell your programs: CDC, Apple, Atari , Digital 
Equipment , Computervision, Arthur D. Little, MCAUTO, 
DataTrain , Osborne/McGraw Hill, Computerland ...These 
firms will market and distribute your programs for you or 
buy rights. Many will provide cash support for program 
development. Deta iled writeups describe what kinds of 
software they want, pa yment rates, contract details, who to 
contact including names, addresses and phone numbers. 
Hundreds of firms listed. latest revision April, 1981 - $45 
(see free offer below) 

FREE-LANCE SOFTWARE MARKETING, 
3rd edition: How to market software: in book form , 
direct to users, mailorder, through service bureaus, 
computer manufacturers. consulting co's, how to set up a 
users group. Includes sample contracts, case studies. 
selling techniques, avoiding liability , negotiat ing 
strategies .. " I liked i ! . .. insightful and concise.. .most 
comprehensive book on the subject available .. . impressive 
in both its scope and detailed treatment of the subject 
matter. The no-nonsense approach of the author is 
refreshing .. . " Chris Brown, 80-Microcomputing - $30 

UPDATE: The software marketing newsletter for 
software entrepreneurs . Updates to the 1981 Software 
Writers Market plus new marketing opportunities, latest 
news on software marketing, laws, contracts, copyrights, 
etc. - $15/yr (12 issues) 

GRAPHICS SOFTWARE FOR MICRO­
COMPUTERS by B.J. Korites, PhD: Program 
listings in BASIC to draw points, lines. 2 and 3 dimensional 
surfaces and solids, translations, rotations, scaling , hidden 
line removal, isometric and perspective transformations, 
templating, use of tablets. Program listings and theory 
explained in detail. Programs executable on the Apple II. 
Conversions to other micro systems and FORTRAN 
presented. A self-teaching guide for students and 
professionals. - $28.50 

FREE OFFER: order the 1981 SOFTWARE WRITERS MARKET and 
receive UPDATE free for 6 months! 

NO-RISK GUARANTEE: if you are not satisfied for any 
reason, you may return your purchase within 10 days for a 
full refund. 

TO ORDER: 

By Phone: Call (617)934-0445 VISA/MASTERCHARGE 

accepted. 

By Mall: Indicate titles and quantity . On credit card orders, 

inc lude card no. and exp. date. 


KERN PUBLICATIONS 
190 Duck Hill Rd , P.O. Box 1029, Duxbury , MA 02332 

wide range of applications. It can be used, for example, 
to help college students with their physics homework, to 
determine the identity of unknowns in qualitative chem­
istry, to help medical students learn diagnosis, and even 
to help people determine what is wrong with their cars or 
whether they should itemize their deductions. All it takes 
is a simple program to run the questions and a question 
file that is carefully constructed to reflect the best 
strategies that people actually use to solve the kind of 
problems at issue. Depending on the context of its use, 
some or all of the enhancements to the basic program we 
have developed could be used. 

It is worth pointing out exactly how our advice-giving 
program differs from the traditional way in which the 
multiple-choice format is used in CAI (computer-aided 
instruction). These differences are not particularly strik­
ing from the programmer's point of view. In both cases, 
programs are designed to ask questions and to select new 
questions on the basis of the answers. The advice-giving 
program requires a more elaborate branching structure 
and may differ in being unable to evaluate responses. But 
the important differences are the ones that are obvious to 
the educator: these have to do with the educational goals 
of the program. 

The standard objective for using multiple-choice tech­
niques is to help students learn certain facts. In the case of 
the advice-giving program, the answers are not part of 
what is being taught. It is the sequence of questions 
representing an effective problem-solving strategy that 
we would like students to master. By repeatedly exposing 
students to questions that have been proven effective in 
problem analysis, they learn to develop efficient strate­
gies that can be used over a wide range of problems. The 
whole process of adopting principles of problem analysis 
is a valuable exercise of problem-solving skills that can be 
applied to any domain where creative thinking is re­
quired. 

We should stress that despite our emphasis on strategy 
learning as an objective to advice-giving programs, the 
programs are also effective in giving factual information. 
From our advice giver, our students learn about the rules 
of logic, their names, their operation, and their functions 
in proofs. Also important is that our program helps ex­
pose students to this information at the exact times when 
it is most useful: this is the context when they are most 
likely to be receptive to learning these facts. 

Although the advice-giving program may not look 
very different from standard multiple-choice "course­
ware" to the programmer, it has radically different 
educational goals - the most important of which is the 
development of problem-solving abilities. Given the 
simplicity of the programming effort as compared to 
games and simulations, the advice-giving program is par­
ticularly attractive for educators interested in developing 
students' creativity.• 

Education Forum is an occasional feature in BYTE intended 
to foster debate about the uses of personal computers in the 
schools and colleges. We encourage reader participation. Con­
tributors should supply their full names and addresses for 
publication, along with their telephone numbers. which will not 
be published. 
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CUSTOM 

PRODUCTS 


0 

DESIGN • LAVOUT 
MANUFACTURING 

R 21/0 
ROM/RAM & 1/0 

RM-10 
CARD CAGE & POWER SUPPLY 

BUILDING BLOCKS 


ECT-100-F 
RACKMOUNT CARD CAGES 

8080 CPU 
CENTRAL PROCESSING UNITS 

FOR 

MICROCOMPUTER SYSTEMS, 

DEDICATED CONTROLLERS 


AND TEST EQUIPMENT 

CARD CAGES, POWER SUPPLIES 
MAINFRAMES, CPU'S, MEMORY 

1/0, OEM VARIATIONS 

ELECTRONIC CONTROL TECHNOLOGY, INC. 
763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 

16K RAM 
FULLY STATIC MEMORY 

CCMB-10-F MIN 
6,10 OR 20 SLOT CARD CAGES 

~~ 

TT-10 
TABLE TOP MAINFRAMES 

PS-30A 
POWER SUPPLIES 

SPECIALIZING IN 

QUALITY 
MICRO COMPUTER 


HARDWARE 
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Desk-Top Wonders 

A Chessboard Journey on the 

Tl-59 Programmable Calculator 


Michael Gilpin 

Michigan Technological University 


Houghton Ml 49931 


KTTOUR-59 (see listing 1) is a program for the Texas 
Instruments Tl-59 that finds Knight tours on an 8 by 8 
board. (A Knight tour is a journey on a chessboard where 
the Knight lands on each square exactly once.) 

To begin, partition the calculator memory locations in­
to 320 program lines and 90 addressable memory loca­
tions by pressing 9, *Op, 17. Then enter the program and 
press B. This initializes values in registers 00 thru 89 as 
shown in figure 1. The actual chessboard is represented 
by registers 11 thru 18, 21 thru 28, ... 81 thru 88. After 
setting up this initial configuration, the program returns 
with the display value 0. Enter the initial square number 
and press C. The program will then move the Knight at 

Listing 1: KTTOUR-59, written for the Texas Instruments TI-59. 

Loe. Keys 

the approximate rate of one move every 33 seconds ac­
cording to the Rule of Wamsdorf. That is, it will always 
move the Knight to a square having, at that point in the 
tour, a minimal number of entrances. 

Execution stops with the display value 0 as soon as no 
additional moves can be found. Pressing D causes the 
program to flash each move in the format "square.move" 
(eg: "13.07" means the seventh move was made on square 
number 13). This allows the user to write down the com­
plete tour on graph paper. If used in conjunction with the 
Texas Instruments PC-lOOA printer, a hard copy of the 
tour is produced using the same format. Then for a dif-

Text continued on page 202 

Co=ents 

Start with 9 exits. 

Prepare to test 8 jul'lps. 

Put KT on test square. 

Test for legal move. 

Prepare to count ex i ts. 

One exit has been found. 

Put KT on potential exit. 

Test for legal exit. 

Increase exit count. 

Next potential exit. 

Listing 1 continued on page 200 
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ENTER, THE INNOVATOR. 


Now You Can Access The World's 
Most Respected Business 
& Financial Database 
On Your Personal CoIDputer 

This database is filled with reliable business 
1 	 and investment information fed directly from 

The Wall Street journal, Barron's, and the 
world-wide Dow Jones News Se1vice. Having 
access to this business/investment database 
is like having a private stock ticker, financial 
consultant, and comprehensive business li­
bra1y right at your fingertips. 

With Dow Jones Information Se1vices you 
can retrieve in-depth articles from The Wall 
Street Journal and Barron's; get stock quo­
tations-just 15 minutes delayed-for over 
6,000 companies; receive 50 key financial in­
dicators on selected companies...even up­
date and evaluate your personal portfolio! 
And, you can do all of this at your conven­
ience, in the privacy of your home or office. 

To make sound business and investment 
decisions, you need instant access to and re­
trieval of vital business information. With 
Dow Jones Infom1ation Se1vices, you get this 
information-as recent as 90 seconds, as far 
back as 90 days-when )'.O U need it, 21 hours 
a day. Plus when you get on-line with Dow 
Jones, there's no minimum access charge or 

~~~::.;;;~--- subscription fee. 

If you're serious about investments and 
would like to have the information-gathering 

ta-~>--~--- resources of Dow Jones at your fingertips, 
visit your computer store for a demonstration 

1~r""'"""' ' or call us today. 

" 	For More Information 
Call Toll Free (800) 257-5114 
(In New Jersey, call (609) 452-15ll) 

DOW JONES INFORMATION SERVICES 

Providing Information Th10U9h lnno~ 
P.O. Box 300 
Princeton, NJ 08540 
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Desk-Top\Vonders----------------------------------------------------­
Listing 1 continued: 

041 08880 Return KT to test square. 

04 6 0 00@0 ~(QG) Test for ~ew r.iininun. 

8 080@0 ;,Je1<' minimum ar.d position. 

060 8 
061 Next test square.8800 
065 0 80~0 Return KT to last square. 

07 0 8 00@00800Stop if no move possible. 

079 §E)0@80@0
8 08880 

0908 

091 §0080880
000880 

1050~0808 
109@0 

800G)000 

8~0808~ 

0~0GVCD80 


130 08080880 
@808008~
8008880
15300 · 

155 @8 
80G)GGJ8~08

165@8@0 
169 080 

Move knight. 


Look for further moves. 


Test for correct range. 


Return 0 for legal move. 


Prepare board for tour. 


Fill border .squares. 


Load jump increments. 


Make first move. 


Begin search. 


Display Routine. 


Prepare row index. 


172 CQ~8BoGJGJGJ@G) Prepare oolumn index. 

175 

0 0GJ0~00
CQ 

STO 

o (DQg888nisp1ay ''square.move''. 

198 Next column .88 08 
1 Next row.203 GVCD 0 

207@@8@ 
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The tool you need to chop ~/ 
your software backlog can~~ 
be yours now f 

TRAM Drastically Cuts Development Time ~ 


and Can Increase Your Productivity by 2000% 

TRAM is an advanced TRansaction Access Method developed in PL/I to run on a variety of CPU's and operating systems. With its screen 
manager, you are completely freed from the burdens of screen communication such as location. length, rendition and even text itself. 
In addition, TRAM takes care of full data validation, default value generation and housekeeping of past values. 

Look at what TRAM 
can do for you: 

-;~1111m will assist 
you in design: 

TRAM forms, kept with your 
specifications. describe in detail the 
layout, along with the information 
and processing required to get and 
validate data. This documentation is of 
tremendous help when modification 
is required. 

As an option, TRAM provides a 
multiple-level up-and-down 
generalized menu and chaining 
system allowing you to create tree­
structured applications along 
with parameter passing. 

~41m will boost 

your productivity: 


TRAM takes care of line-column 
positions and all video attributes. 
TRAM has a unique "no show" 
feature which extends the versatility 
and scope of your software. 
TRAM has a powerful exception 
processing handler. TRAM controls 
protected areas and echoing. 
TRAM formats and redisplays accepted 
data. TRAM retains past values 
for each item. TRAM builds default 
values based on past events. 
TRAM checks input for consistency, 
magnitude, match in a predefined list 
and even provides an interface 
for a search against your own external 
files, or, as an option, against 
a built-in fast direct access code file. 

All those benefits lead to a deep 
reduction in the actual number of lines 
you have to code. 

~Im wm give you 
environment freedom: 

All TRAM features can be used 
on any display video terminal with 
cursor addressing. TRAM will 
also work on a variety of CPU's 
and operating systems from 
micros to minis and even mainframes. 
Any displayable text is program 
independent and can be in any foreign 
language. Even more, the date 
format can be any arrangement of 
day, month and year. with or 
without month spelling. And the decimal 
point is what you want it to be. The 

menu option gives you drive Purchase price includes a 6 month 
independence: programs. parameters maintenance and update period. 
and data files are freely scattered on So act now to see how TRAM
different disk drive, with run-time will solve your problem.
choice. 

Concentrate on your application, 
TRAM concentrates on the CHECK IT BEFORE technical burden. YOU BUY 
TRAM is available now for Z80, 

Ask for the demo kit and you will 8080 CP/M and MP/M systems with 48K 
see how a 2000 line program is minimum and req_uires the PL/1-80 
reduced to 100. Send the coupon below, compiler (or the PL/1-80 run-time library 
along with $50 and here is what if your application is not in PL/I). 

you get: Coming soon are versions for 
8086/8088, Prime Computers, Data 

You will immediately start 
• The screen generator and editor. 

General, Digital Equipment 

creating and editing your own 
 (LSI 11 , PDP 11 and VAX), IBM 

screens. 
 and others. Coming soon also are 

the multi-key multi-user file
• 	 The screen examiner. You will management system, the report writer,

display and examine your the file inquirer and the transaction 
new screens and see TRAM features processor.
at work. 

• 	The utility programs you need 

to adapt TRAM to your environment. 


• The demo program with source 

listing and documentation. 


• 	The full TRAM screen manager 

manual set. 


• A sample of TRAM screen forms. 

The demo kit is for Z80, 8080 CP/M 
based systems with a minimum of 
48K and comes on an 8" single side 
single density soft sectored diskette. REDDOX CORPORATION 

215 CH APEL CREST TER RAC E. PITTSBURGH. PA 152JB 
PHONE (41 2) 963-6532 TELEX 866 555

TRAM's screen manager price is $295 
and can be yours for $245 if bought 
less than 30 days after the demo. 

(CP!M. MPIM and PL/1·80 are registered trademarks of Digital Research) 

It isn't just for small business anymore! 
----- ------- PLEASESENDME: -~-------­

Qty. Price ea. 

D TRAM's screen manager (disk & doc) ...... .. . . .. . .. . • . ...... . .... .. .. . $295 


+ code file option .. . . .. . .. ... .. ...... . ... . . . . . . . .. . . . . . . .. .. . . . .. .. . . 75 


+ menu option (with doc) ....... ·.· ... . . .... •.. . ... ... . . . . .. . . . . .... . 100 

D TRAM's menu system alone ... .. ..... . ...... . ...... . ... . . . .. .. . .. .. . . . .. 150 


D TRAM demo kit ... . ... .. . . . . . .. .... . ... . . . ... . .. . . : . ... . .. . .. . . .. . . . . . . . 50 


D TRAM's screen manager - documentation only . .... . . . . .. . . . ... . .. . ... . .. 30 


D TRAM's menu system - documentation only . ... . ... .. . ... . . .. . .... . • . . .. . 20 


D PL/I compiler & run-time library (disk & doc) . .. . . ... . . . . ... . . . .. . . .. . .. . 500 

D PL/I run - time library (disk & doc) . . . . .. . .. . . . .. . . .... . ......... . .. . . .. . . 100 


PA residents add 6% tax 
shipping and handling 3 

TOTAL 

I understand that if I decide to buy TAAM's screen manager in less than 30 days after the demo. $50 
credit w ill be applied towards the total amount . I understand also that a signed software license 
agreement is required and that purchase price inc ludes a 6 month maintenance and update period . 

Send check or money order lo Reddox Corporation, Dept. 81 - 215 Chapel Cre1t Terrace, Pittsburgh, PA 15238 

NAME _~~~~~~~~~~~~~~~~~~~~~~~~~~­

ADDRESS ~---~-------------------~,_,________________________ ..

CITY 	 STATE ZIP _ ___ _ 
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IBJ~~[ffirnJ[lIJ~1J 
Ad#13 SOFTWARE 


V' out our new items. 
CP/M users: specify disk systems and formats. Most formats available . 

·<' 

CP/M · .f%"v~ 
ARTIFICIAL -<;-~,:;, "'.;.

,.,,."'-',.<r ~<roi<'" 
INTELLIGENCE """ 

.-- Medical . . $449/$40 
•"Dental .. $449/$40 

COMPLETE BUS. SYSTEM 
Creator . . . . . . . . . .. $269/$25 
Reporter . . . . . . . . . $169/$20 
Both . . . .. . . . . . . . . . $399/$45 

COMPUTER CONTROL 
,,. Fabs . . ...... $159/$20 

UllraSort II . . $159/$25 

COMPUTER PATHWAYS 
Pearl (level 1) . . $ 99/$25 
Pearl (level 2). .... . . . . $299/$40 
Pearl (level 3). .. . . .. $549/$65 

DIGITAL RESEARCH 
CP/M 2.2 
NorthStar. . .. . . . $149/$25 
TRS-BO Model II (P& T) $159/$35 
Micropolis . . . . ... .. . .. $169/$25 
Cromemco . .....•. . .. $1 B9/$25 

PL/l·BO . . . . . . . . . . . . $459/$35 
,,. BT-BO. . . . . . . . . . $179/$25 

Mac . . . ........... .... $ B5/$15 
Sid . ................ . . $ 65/$15 
Z-Sid . ... . .......... .. $ 95/$15 
Tex .. .. . .. .. .... .. . $ 70/$15 
DeSpool . . . . . . . . . . . . . $ 50/$1 O 

DYNAMIC MICRO­
PROCESSOR ASSOC. 

,,. Ascom . .... .......... .$109/$15 
CBS .. ... . ........... . $369/$45 

,,. OMA-DOS . ... : ....... . $179/$35 

GRAHAM-DORIAN 
,,. General Ledger . .... . . . $729/$40 
,,. Acct Receivable . .. .... $729/$40 
,,. Acct Payable . ...•.... . $ 729/$40 
,,. Job Costing .. .... .... . $729/$40 

Payroll. ........... .... $493/$40 
Inventory..... . . . ... . . $493/$40 
Cash Register . ... ... . . . $493/$40 
Apartment Mgt . ........ $493/$40 

KEY BITS 
String/BO. . . . . . . . . . . . $ B4/$20 

,,. String/BO (source) . .$279/$na 
WordSearch . .......... $179/$ 25 

MICRO-AP 
S-Basic . . . ......... . . . $269/$25 
Selector 111. . . . . . .... . $269/$25 
Selector IV. . . . . . . $469/$35 

MICRO DATA BASE 
SYSTEMS 
HOBS . .... . .......... $269/$35 
MOBS . .. . ........... .$795/$40 

.-- DRS or ORS or RTL. . . $269/S35 
,,. MOBS PKG . . $1295/$60 

MICROPRO 
WordStar . ............. $324/$60 

.-- ~us/~ization Notes. . • ~ mm
1

W~~cis:;,'/1taii:Me~ge . . $434/$B5 
,,. DataStar. . . . . . . . . $249/$60 

Word Master . .. $119/$40 
SuperSort I. .$199/ $40 

MICROSOFT 
Basic-BO. . . . . . . . . . $294/$30 

.-- Basic Compiler . . .. .. $329/$30 

.,- Fortran-BO .. . $349/$30 
Cobol-BO .. . $574/$30 
Macro-BO . · · . $144/$20 
Edit-BO . . .. . .. ·. · .. · · · $ B4/S20 
MuSimp/MuMath · · · $224/$25 
Mu lisp-BO . .. · $17 4/$20 
ORGANIC SOFTWARE 
TextWriter 111 . .. . . $111 /$20 
DateBook.. $269/$25 
OSBORNE 
General Ledger . . . . . . $ 59/$20 
Acct Rec/Acct Pay. $ 59/$20 
Payroll w/Cost. . .. $ 59/$20 

,,. All 3 . . . . . . . . . . . . . . . $129/$57 
All3+CBASIC-2 .. $199/$71 

. 

PEACHTREE• 
General Ledger . . $399/$40 
Acct Receivable . ...... .$399/$40 
Acct Payable . . . . . . . .$399/$40 
Payroll . . $399/$40 
Inventory . . . . . . . . . $399/$40 
Property Mgt. . . $799/$40 
CPA Client Write-up . . $799/$40 
Mailing Address . . $349/$40 

SOFTWARE WORKS 
Adapt. .... $ 69/$na 
Ratfor . . . . ... $ B6/$na 

SOHO GROUP 
MatchMaker . .. . . . . . .. $ 97 /$20 
WorkSheet . $177 /$20 

STRUCTURED SYSTEMS 
GL or AR or AP or Pay . . $599/$40 
Inventory Control . .. .... $449/$40 

,,. Analyst . . . .. .. . .. . .. $199/$25 
,,. QSort . . .. . .. .s B9/$ 20 

SUPERSOFT 
,,. Forth (BOBO or ZBO) ..... $149/$25 
,,. Diagnostic II . . .. .... s B4/S20 

Other . . . less 10% 

TCS 
GL or AR or AP or Pay . . s 79/$25 
All 4 ... .. .... . . . . . .. . . S269/S99 

WHITESMITHS 
"C" Compiler. . . . . . . . . $600/$30 
Pascal (incl "C") . . . . . . $B50/S45 

" DATA BASE" 
FMS-BO . .. . . . . . . . • . . . $649/$45 
dBASE 11 ............. .$629/$50 
Condor. . $599/ $30 
T.1. M. . . S329/S35 

"PASCAL" 
,,. Pascal/MT+ .... $429/$30 
,,... Pascal/Z . . . . . . .. . $349/$30 

Pascal/UCSD . . . S299/S30 
Pascal/M ...... . ...... . S 149/$20 

"WORD PROCESSING" 
,,. SpellGuard . ......... . $249/$25 

Spell Binder. . . $349/$45 
,,. Magic Wand . . . . . . . . . . S2B9/$45 
,,- VTS/BO .. .. . . . . . . . . . . S4B9/$65 

"OTHER GOODIES" 
Tiny "C" . ............ .. $ B9/S50 
Tiny "C" Compiler . .. .. $229/$50 
CBAS\C-2 . . . . . . . . . . . . $ 89/$15 
Nevada Cobol ... . .... . $129/$25 
MicroStat. . $224/$15 
Vedil............... .. $ 99/$15 

,,... Prof Time Bill (Asysl) .. . $549/$40 
•" ES0-1 ..... . $1349/$50 
•" MiniModel . . . . . . . . . . . $449/$50 
,,. StatPak. . . . . . . . ... $449/$40 
,,. Micro B + . . . . . . . $229/$40 
,,. BSTAM . . . . . . . . . $129/$10 

APPLE 11• 
MICROSOFT 
Softcard. . . ... . $292 

•"Fortran .. .. .. . $179 
Cobol . . .. . . . $574 

PERSONAL SOFTWARE 

Visicalc . . . . . . . . $122 

CCA Data Mgr. . $ B4 

Desktop/Plan . $ B4 

Zork . $ 34 

PEACHTREE· 

General Ledger . . .. .$224/$40 

Acct Receivable .. . $224/$40 

Acct Payable . .$224/$40 

Payroll . . . $224/$40 

Inventory. . . . . . . . . . $224/$40 

"OTHER GOODIES" 

Super-Text 11 •••••••. .. $127 

Data Factory . . . . $129 


,,. DB Master.. .$159 

Ledger Plus . . . $549 


•"Charles Mann . . . less 15% 
,,.STC ..... less15% 

ORDERS ONLY-CALL TOLL FREE VISA• MASTERCHARGE 

1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 
Overseas-add $10 plus additional postage• Add S2.50 postage and handling 
per each item• California residents add 6% sales tax· Allow 2 weeks on checks. 
C.0.D . ok • Prices subject to change without notice . All items subject 
to availability• ®- Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Avenue, #309 •Los Angeles, CA90028 • (213)666-7677 

202 May 1981 © BYTI Publications Inc Circle 132 on inquiry card. 

Desk-Top Wonder•-------­
00 

0 
01 

2 
02 

7 
03 

4 
04 

16 
05 

4 
06 

7 
07 

2 
08 

-21 
09 

-8 

10 
-8 

II 

0 
12 

0 
13 

0 
14 

0 
15 

0 
16 

0 
17 

0 
18 

0 
19 

-8 

20 
-8 

21 
0 

22 
0 

23 
0 

24 
0 

25 
0 

26 
0 

27 
0 

28 
0 

29 
- 8 

30 
-8 

31 
0 

32 
0 

33 
0 

34 
0 

35 
0 

36 
0 

37 
0 

38 
0 

39 
-8 

40 
-8 

41 
0 

42 
0 

43 
0 

44 
0 

45 
0 

46 
0 

47 
0 

48 
0 

49 
-8 

50 
-8 

51 
0 

52 
0 

53 
0 

54 
0 

55 
0 

56 
0 

57 
0 

58 
0 

59 
-8 

60 
-8 

61 

0 
62 

0 
63 

0 
64 

0 
65 

0 
66 

0 
67 

0 
68 

0 
69 

-8 

70 
-8 

71 

0 
72 

0 
73 

0 
74 

0 
75 

0 
76 

0 
77 

0 
78 

0 
79 

-8 

80 
-8 

Bl 
0 

82 
0 

83 
0 

84 

0 
85 

0 
86 

0 
87 

0 
88 

0 
89 

0 

Figure 1: Register initialization assignments. The values are 
assigned as shown for an 8 by 8 playing area. Usable squares are 
identified by a zero value; the board size can be reduced by 
manually assigning nonzero values to eliminate squares. 

II 

I 

12 

20 

13 

9 

14 

14 

15 

3 

21 

10 

22 

15 

23 

2 

24 

19 

25 

24 

31 

21 
32 

8 

33 

23 
34 

4 
35 

13 

41 

16 
42 

11 
43 

6 
44 

25 
45 

18 

51 

7 
52 

22 
53 

17 
54 

12 
55 

5 

Figure 2: Example of a reduced-size board. The Knight tour 
shown here is the result of KTTOUR-59's version of the Rule of 
Wamsdorf applied to a starting position of 11. 

Text continued from page 198: 

ferent tour, press B, enter a new starting position, and 
proceed as before. 

The program execution can be modified to find tours 
on subsets of the 8 by 8 board. Press B as before. Then 
enter a nonzero value (say 1) into any square you wish to 
eliminate before entering the initial square and pressing 
C. This works since the Knight is not allowed to move to 
squares containing a nonzero value. For example, press B 
and then store the value 1 into registers 16, 17, 26, 27, 
36, 37, 46, 47, 56, 57, 61 thru 67, and 71 thru 77. Enter 
the initial position of 11 and press C. The result will be 
the 5 by 5 tour shown in figure 2. • 
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Our MEMORIES Have Made US Famous! 

WHY? 
Reliability! 

That's the secret of our success. 
We are dedicated to producing the 
most reliable memories possible for 
the S-100 bus and the new IEEE 
S-100 bus. 

Flexibility! 

No matter what CPU you use, we 
have the memory for you. 

SUPERAM™ 2-We've delivered 
over 5,000 of these 64K dynamic 
RAM boards to OEMs worldwide. 
This board sets the standard for 
reliable operation. 

SUPERAM™ 4- Now available 
for Z80A and 8085A users, with 
bank select and optional parity bit. 

SUPERAM™ 5 - Our forthcom­
ing IEEE-696 (S-100) compatible 
RAM will provide 64 Kbytes of 
dynamic RAM as either 32Kx 16 or 
64Kx8. 

With ECC, too! 

Announcing the SUPERMEM™ 
ECC! This is the ultimate in memory 

Circle 328 on inquiry card. 

Shown Left to Right: 
SUPERAM 4 
SUPERMEM-ECC 
SUPERAM 2 

data protection: built-in automatic er­
ror correction . The SUPERMEM 
transparently corrects single bit errors 
and detects double bit errors. 

We'll Design One for You! 

If you have a special situation 
that calls for a custom design in­
volving memory, processors, con­
trollers, or even complete systems, 
give PIICEON a call. We might have 
the answer to your product need . 

And That's Not All! 

We also supply the following 
Microcomputer Boards: 

• 	 C-86 - 16-bit 8086 processor 

board with multi-processor arbitra­
tion logic, on-board PROM and 
RS-232 port. 

• 	 V-100 - 80x24 high-speed 
video output board. 

• 	 D-100 - Coming soon, the 
answer to 51/4 and 8-inch Win­
chester control. 

WRITE FOR OUR NEW BROCHURE 

OEM Computer Products 
2350 Bering Drive 
San Jose, CA 95131 
(408) 946-8030 © PllCEON. INC . 1980 
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An Integer Math 

Package for the 8080 


"How can you have a computer 
that doesn't know how to multiply?" 
People unfamiliar with microcom­
puters ask this question incredulously 
whenever I describe the limitations of 
arithmetic on my 8080-based system. 
Of course, if you work in BASIC, 
you may take arithmetic for granted; 
but if you are an assembly-language 
user like myself, you are probably 
painfully aware of the absence of 
16-bit arithmetic on the 8080 
microcomputer. 

It is quite possible that you need 
multiple-byte arithmetic routines for 
your assembly-language programs. If 
program space is a problem (most 
floating-point routines use several K 
bytes of memory), or if 16-bit signed 
integer arithmetic is sufficient for 
your needs, then the arithmetic 
routines given in this article may be 
of interest. These routines run one 
order of magnitude faster than full 
floating-point routines; also, they 
occupy only 215 bytes, all of which 
may be in read-only memory if 
desired. 

Two additional routines provide 
conversion between ASCII (Ameri­
can Standard Code for Information 
Interchange) decimal character 
strings and the signed binary notation 

204 May 1981 © BYIC Publications Inc 

Bruce D Carbrey 
109 Bucknell Tri 

Hopatcong NJ 07843 

used by the arithmetic routines. 
These routines require an additional 
175 bytes, including 2 bytes that must 
be in programmable memory. 

Improve your 
8080-based personal 
computer by adding 

these 16-bit arithmetic 
routines. 

Design of the Arithmetic Routines 
The arithmetic routines (given in 

listing 1) use the HL register pair as 
a 16-bit wide "accumulator." Sub­
routines performing dyadic opera­
tions (ie: those with two operands) 
expect to find one operand in the HL 
register pair and the other in the DE 
register pair. The result is returned 
in the HL pair. The arithmetic sub­
routines also set the sign and zero 
flags to reflect the value of the result 
returned in the HL register pair. (For 
example, if the result of an operation 
is decimal -11034, then the minus 
flag will be set and the zero flag will 
be cleared.) The information in the 
carry flag is invalid and should be ig­

nored. The B, C, D, and E registers 
are restored by all routines except 
EDIVMOD (the division routine), 
which returns the quotient in the HL 
register pair and the remainder in the 
DE register pair, with the B and C 
registers restored. 

Internally, values are represented 
in two's complement form, with the 
most significant bit acting as a sign 
bit. (See text box on page 225.) This 
representation is a simple extension of 
the 8-bit representation used for nor­
mal accumulator operations. 

Unfortunately, this also leads to 
one small anomaly. The smallest 
representable number is -32,768, 
but the largest is only +32,767. (See 
the text box on page 226.) Thus, if 
you negate the value -32, 768, an 
overflow will result. As a conse­
quence of this fact, you may add or 
subtract two values that give a result 
of exactly - 32, 768, but if you try to 
multiply or divide two numbers that 
will yield an answer of exactly 
-32,768, an overflow will result 
because the multiply and divide 
routines work on absolute values 
internally. 

All operations, including the 
string-to-numeric conversions, will 

Text continued on page 226 



NO MEMORY PARITY? 

Good luck! 


BILLINGS BC-12 FD COMPUTER SYSTEM 

The difference between a "hobby" computer memory parity watchdog immediately identifies All Billings Computer Systems have been 
and a "professional" system can mean the the malfunction without losing data integrity. designed for professional applications. Every 
difference between success and failure when In" hobby" computers without the memory machine has full memory parity capabilities. 
accuracy and dependability are at stake. parity feature. a memory error goes undetected These features cost a little more, but we believe 

For example, professional computers go to often causing the program to " walk" all over that a few dollars invested in good equipment 
the extra expense of adding memory parity. the customers data files. To a hobbiest such will result in substantial savings for years to 
This feature uses an extra 64 K Bits of RAM to problems are an interesting challenge to test come for the serious computer user. If you 
monitor the condition of the computer 's memory his skill. To the businessman, they are expensive would like to know more about Billings quality 
t .anks. When a memory chip malfunctions, the and intolerable. products please contact us today. 

COMPUTER SYSTEMS DESIGNED -FOR THE PROFESSIONAL 

D BC12·FDComputerSystem $6600 
Includes 54 K RAM Parity, 530 K Disk capability, 2 seria l 
and 1 parallel port. Full 95 Character Graphics Display 
Screen. 

Computer Division 
D BC12 DF2MCOMPUTERSYSTEM $990018600 E. 37th 

Includes all the BC-12 FD features except disk capacity is
Independence. MO 64057 increased to 2 megabyles in a separale cabinet 

(816) 373-0000 
D P-55 WORD PROCESSING PRINTER $3100 

Include payment for the purchase of a Billings Computer System 55 Characters per second. lnlerchangeat.le Thimbles 
with this ad and receive the Billings Word Processing Pack and the D CHECK ENCLOSED. Amount$Billings Operating System Pack at no extra cost (a $1 ,000 value). 

IBillings pays shipping costs on all prepaid orders .1 

Name ------------ --------- D SHIP COD 
Company -------------------­ D Send information on becoming a 
Title-------- Phone( Billings Dealer. 
Address D Send information on the Billings Library 
City State Zip of Professional Applications Software. ...J 

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

Olrcle 46 on Inquiry card. BYTE May 1981 205 

http:lnlerchangeat.le


FORTRAN IV 


"CP/M REGISTERED TRADEMARK DIGIT AL 
RESEARCH 
SSS FORTRAN is the copyright of 
Small Systems Services, Urbana, Illinois 

"I needed a FORTRAN with 
COMPLEX as well as REAL and 
DOUBLE precision arithmetic, 
that would produce relocatable 
code and link in assembly lan­
guage subroutines. It also had to 
be a FORTRAN that was easy to 
use as well as being a complete 
implementation. SuperSoft/SSS 
FORTRAN is the only microcom­
puter FORTRAN that met my re­
quirements." 

Supersoft makes full WATFIV 
FORTRAN IV available to micro­
computers. Supersoft/SSS FOR­
TRAN meets and exceeds the 
ANSI 1966 standard. The com· 
piler supports many advanced 
features including: variable 
character strings and recursive 
subroutines with static variables. 
Fully compatible RATFOR is also 
available. 

for CP/M 

FEATURES 

Code 	 ROMable " .COM" files or 
generation: intermediate code files 

(saves disk space). Ex­
ternal routines may be 
called. Relocatable format. 

Data types: Byte, integer, real, dou­
ble precision, complex, 
logical, character anci 
varying length strings. 

Operations: All standard operations 
plus string comparisons, 
assignments, and .XOR. 

Constants: 	 Hexadecimal, decimal, 
and character literals 
with features to imbed 
control characters. 

Statements: ANSI 1966 standard with 
multiple statement lines. 

Controls: Map, List, and Symbol 
table output options. 

1/0: 	 Read, Write, Append, Re· 
wind, Close, Delete, Re­
name, Search, Sequen· 
tial and Random 1/0 on 
disk files. Supports all 
CP/M devices. 

"At last, a FOR TRAN that will 

run my large mainframe 
,, 

programs. 

SuperSoft 
First in Software Technology 

System Requirements & Prices 

SSS FORTRAN requires a 32k CP/M 
system. Z80 only. 

SSS FORTRAN with RATFOR: $325 
SSS FORTRAN alone: $250 
Manual only: $ 25 
RATFOR alone: $100 
Macro Assembler: $ 80 

CP/M Formats: 8" soft sectored, 5" Nor· 
thstar, 5" Micropolis Mod II, Vector MZ, 
Super brain D D/QD Apple II + 

All Orders and General 
Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 
359-2691 
(answered only when technician 
is available) 
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listing 1: 16-bit arithmetic subroutines in BOBO assembly language. The eight routines, which are fully documented in the listing, 
operate on 16-bit numbers in two's complement form. 

43 ORG 4000H 

• ••••• EXTENDED ARITHMETIC SUBROUTINES FOR 8080 COMPUTERS ••••• • 

• WRITTEN BY BRUCE D. CARBREY REVISION 0 SEPT., 1977 • 
• THESE ROUTINES EXTEND THE ARITHMETIC CAPABILITIES OF •
• THE 8080 MICROCOMPUTER TO INCLUDE INTEGER ARITHMETIC •
• ON SIGNED, 16-BIT QUANTITIES, USING BINARY, TWOS-COMPLEMENT • 
• ARITHMETIC. THE RANGE OF PERMISSABLE VALUES WITHOUT •
• OVERFLOW IS •
• -32767 TO +32767 •
• DECIMAL. TO USE A MATH ROUTINE, •
• SIMPLY LOAD THE REGISTERISI INDICATED WITH THE OPERANDISI, •
• AND CALL THE APPROPRIATE ROUTINE. THE ANSWER WILL BE •
• RETURNED IN THE REGISTERISI INDICATED. THE SIGN ISi AND •
• ZERO IZ> FLAGS WILL BE SET TO REFLECT THE VALUE OF THE •
• RESULT IN THE SAME WAY AS FOR AN ORDINARY 8-BIT ADD • •
• LOGIC IS PROVIDED FOR DETECTING OVERFLOW FOR ALL OPERATIONS, •
• WHICH RESULTS IN A CALL TO A ROUTINE NAMED OVERFLOW •• I WHICH IS NOT SUPPLIED SINCE YOU MUST DECIDE WHAT YOU •• WANT TO DO IN CASE OF OVERFLOW--- PROBABLY PRINT A MESSAGE •• AND JUMP TO YOUR MONITOR>. • 
• IN ADDITION TO THE MATH OPERATORS, TWO UTILITY SUBROUTINES •• ARE PROVIDED FOR STRING-NUMERIC AND NUMERIC-STRING CONVERSION. • 
• ENTRY SUBROUTINE FUNCTION • 

• EADO IHLl IHLI + IDEI •• ESUB 11-tLI = IHLI - IDEI •• EMULT IHLI IHLI * IDEI •• EDIVMOD IHLI = IHLI I IDElt AND IDEI = IHLl HOD IDEI •• ESIGN SET ISi, IZI FLAG TO REFLECT IHLI • LEAVING IHLI •• UNCHANGED. •• ECMP SET ISlt IZI FLAGS TO REFLECT IHLI - IDElt LEAVING •• IHLI AND IDEI UNCHANGED. •• •• DECBIN CONVERT ASCII CHARACTER STRING REPRESENTING A SIGNED •• DECIMAL INTEGER TO A SIGNED BINARY NUMBER. •• BINDEC CONVERT A SIGNED BINARY NUMBER TO AN ASCII STRING •• REPRESENTING THE SIGNED DECIMAL VALUE OF THE NUMBER. •• • 

89 • MATH PACKAGE EXECUTION TIMES IN MICRO-SECONDS:
90 .. 
91 .. ROUTINE TYPICAL WORST CASE
92 • 
93 .. EADD 30 54
94 • ESUB so 74
95 .. EMULT 370 517
96 .. EDIVMOD 680 2500
97 .. 
98 .. 
99 .. ••••• YOU MUST PROVIDE PATCHES TO THESE TWO ROUTINES ••• •••••100 .. 

101 OVERFLOW EQU 0 WHERE TO GO AFTER OVERFLOW102 CONVERR EQU 0 WHERE TO GO ON STRING-NUMERIC ERROR
103 • 

• ••SUBROUTINE EADD - ADD IHLI TO IDElt RESULT TO IHLI •• 

106 • IHLI = IHLI + IDE l 
107 .. ON RETURN, SIGN, ZERO FLAGS WILL REFLECT RESULT. CY CLEARED •
108 .. A REGISTER CLOBBERED. Bt Ct D, E REGS RESTORED.
109 .. 
110 4000 7C EADD MOV AtH TEST IF SIGNS ARE SAME OR DIFFER •••
111 4001 AA XRA D
112 4002 E680 ANI 80H 
113 4004 19 DAD D ADDt WITHOUT AFFECTING ZERO FLAG •••114 4005 C20E40 JNZ ESIGN SKIP OVERFLOW TEST IF SIGNS DIFFER
115 4008 lF RAR TEST FOR OVERFLOW BYooo 

Listing 1 continued on page 212 
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by John Whitney 

A new synthesis of 

sight and sound . 


Digital Harmony lays the 
foundation for the whole new 
field of audio-visual art mode 
possible by mk:rocomputers. 
John Whitney, a pioneer of the 
special effects technology 
used in STAR WARS and 2001: 
A SPACE ODYSSEY. explains the 
special union of cornputer 
graphics and music. His 
computer-generated visual 
art graphically depicts the 
lows of harmonic motion 
common to all music. 

Digital Harmony includes a 
complete description of 
Whitney's computer. periph­
erals. and film techniques. 
Colorful illustrations ore in­
cluded. as well as the program 
listings that generated them. 
The descriptions ore sufficient 
for anyone to begin to explore 
this new territory as a com­
poser and computer experi­
menter - transforming the small 
computer into on ideal instru­
ment for creating compositions 
in aural and visual art. 

John Whitney is on the 
Faculty in the Deportment 
of Art at the University of 
California. Los Angeles. 

ISBN 0-07-070015-X 
240 pages 
hardcover 
over 50 color $21.95
photographs 

by Scott .Kim · .. 
Foreword by Douglas Hofstoder 
Bockword by Jef Raskin 

. Surprising symmetries in 
design and letterforms 

Illusion ... calligraphy .. . 
visual magic - Scott Kim's new 
book. Inversions. delights the 
eye and enchants the mind. 
Filled wii·h intriguing designs: 
words that read the some right­
side up and upside down. 
words within words. and un­
expected symmetries. these 
compositions create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry, lettering. 
and problem solving that ore 
basic to these images. The 
author also draws parallels to 
related exercises in perception 
in such diverse areas as art. 
music. word ploy. and mathe­
matics. Scott Kim's original 
inversion designs first appeared 
in Omni magazine. inspiring 
on overwhelming reader re­
sponse. An irresistoble chal­
lenge. invertible writing appeals 
to everyone who loves beauty 
in mathematics and design. 

Scott Kim is a doctoral student 
in Computer Science at Stan­
ford University and is a concert 
pianist and composer. 

ISBN 0-07-034546-5 

128 pages 

softcover 

over 50 illustrations 

available summer 1981 


$8.95 

by Jomes S. Albus 

Robotics design 
and applications 

This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and con­
trolling behavior. The author 
assesses behavior as a product 
of three hierarchies of 
computing modules: 
• memory modules 
•behavior-generating modules 
• sensory-processing modules 

A section on artificial intelli­
gence ties this hierarchical 
model to vital computer 
science techniques such as 
planning. problem-solving. 
machine vision. natural 
language understanding and 
knowledge representation. A 
closing section on robotics 
discusses the design consid­
erations in constructing a robot 
control system fashioned ofter 
this model of the brain. and 
explores the current and 
potential use of robots in 
our environment. 

Dr. Jomes S. Albus is Project 
Manager with the Notional 
Bureau of Standards. 

ISBN 0-07-000975-9 
400 pages 
hardcover 
180 illustrations 

$15.95 

by Ernest W. Kent · 

Human models for 

computer design 


When the "Brains of Men and 

Machines" series of articles 


. first appeared in BYTE 
magazine. the response was 
immediate and enthusiastic. 
Now Ernest W. Kent hos expand­
ed his ideas about the brain 
into a full-length book. As 
researchers begin to unravel 
the mysteries of the brain's 
chemical. electrical. and 
synoptic circuitry. their findings 
ore becoming immediately · 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 
Machines "dissects" the brain 
to provide new insights into 
computer design and artificial 
intelligence. 

It is one of the rare books that 

transcends disciplinary bound­

aries. In ii the ever-increasing 

relationship between man and 

machine is freshly examined ­
a relationship, Professor Kent 

concludes. that is today being 

reexamined in the light of 

man's own neurological 

self-image. 


Dr. Ernest W. Kent is a 

Professor of Physiological 

Psychology and Psycho­

phormocology at the University 

of Illinois at the Chicago 

Circle Campus. 


ISBN 0-07-034123-0 

304 pages 

hardcover $15 95
illustrated • 
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BASIC 
SCIENTIFIC 
SUBROUTINES, I 

VOLUMES 
1AND2 
by Fred Ruckdeschel 

Valuable programs for 
professional and hobbyist 

Designed for the engineer. scientist. 
experimenter. and student. this series pre­
sents a complete scientific subroutine 
package in BASIC. 
• 	Volume l covers plotting. complex vari­
ables. vector and matrix operation. 
random number generation. and series 
approximations. 

• Volume 2 continues with least-squares 
approximation. special polynomial 
functions. approximating techniques. 
optimization. roots of functions. inter ­
polation. differentiation. integration. and 
digital filtering. 

These volumes feature routines written in both 
standard Microsoft and North Star BASIC. 
extensive appendices. and subroutine 
cross-referenes. 

Dr. Fred Ruckdeschel is a Principal 
Scientist with Dynacomp. Inc. 

VOLUME l VOLUME 2 
ISBN 0-07-054201-5 ISBN 0-07-054202-3 
336 pages 384 pages hardcover 
hardcover illustrated 
illustrated available Fall 1981 

$19.95 $23.95 

i'clscal THE BYTE 
BOOK 

,.~·~ ---l.)lt\(llt. OF 
PASCAL 

Blaise w. Liffick. Editor 

A powerful, structured language 

Based on articles. language forums. and 
letters from BYTE magazine. this work is a 
valuable software resource. Pascal con­
tinues 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 imple­
mentations. Featured are two versions of a 
Pascal compiler. one written 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 

THREADED 
INTERPRETIVE 
LANGUAGES 
by Ronald Loeliger 

How to implement 
FORTH on your zao 
Threaded languages (such as FORTH) are 
compact. giving the speed of assembly 
language with the programming ease of 
BASIC. They combine features found in no 
other programming languages. This book 
develops an interactive. extensible 
language with specific routines for the Zilog 
Z80 microprocessor. With the core inter ­
preter. assembler. and data type defining 
words covered in the text. it is possible to 
design and implement programs for almost 
any application and equivalent routines 
for different processors. 

Ron Loeliger is a Senior Analyst with 

Intermetrics. Inc. 


ISBN 0-07-038360-X 
272 pages 
hardcover 
illustrated 

$18.95 

BEGINNER'S 
IC-c;&f i•••k.!'•-'"'~..~.. -.. ......­
fhr llll h..:l .,.lll·s•• GUIDE FOR 
1•..- ... c ;;: •I 
s ,.·:'lfll.•c•H THE UCSD 

PASCAL 
SYSTEM 

by Kenneth L. Bowles 

The most popular Pascal 
version explained by its creator 

Written by the originator of UCSD Pascal 
System. this informative book is an orienta ­
tion guide to the UCSD Pascal System For 
the novice. this book steps through the 
System. bringing the user to a sophisticated 
level of expertise. Once familiar with the 
System. the reader will find the guide an 
invaluable reference tool for creating 
advanced applications. The package offers 
programs which may be run without 
alteration on: 
• 	DEC PDP-11 or General Automation 

minicomputers 
• Western Digital Microengines 
• 	8080. 8085. Z80. 6502. 6800. 9900 or 

AM-100 based microcomputers (includ­
ing the popular Apple II and Radio Shack 
TRS-80 microcomputers) 

Dr. Kenneth L. Bowles is Director of the 
Insti tute for Information Systems. University 
of California. San Diego. 

ISBN 0-07-006745-7 
204 pages 
softcover $11.95 

YOU JUST 
BOUGHT 
A PERSONAL 
WHAT? 
by Thomas Dwyer and Margot Critchfield 

A Structured Approach to 
Creative Programming 

Intended for both the novice programmer 
and the experienced computer enthusiast. 
this book presents practical ideas for 
personal computer use at home or at work 

Its approach is especially suitable for 
educational purposes. Written by the 
leading contributors of computer educa­
tion material. this book is an entertaining 
and resourceful tool. There are over 60 
ready-to-use programs written in Microsoft 
and Level II BASIC for the TRS-80 in the areas 
of educational games. financial record 
keeping. business transactions. disk­
bosed files. and word processing 

Dr. Thomas Dwyer is a Professor of 
Computer Science at the University of 
Pittsburgh. 

Margot Critchfield is a doctoral student 
in Foundations in Education at the Univer­
sity of Pittsburgh. 

ISBN 0 -07-018492-5 
343 pages 
softcover 
78 illustrations $11.95 

BEYOND GAMES: 
SYSTEM 

SOFTWARE 
FOR YOUR 

6502 
PERSONAL 

COMPUTER 
by Kenneth Skier 

Creating programs for the Apple, 
Atari, Challenger and 
PET computers 

At last. a complete programming guide­
book for owners of personal computers 
utilizing the 6502 microprocessor. A self­
contained course in structures programming 
and top-down design. this book presents 
a powerful set of tools for building an 
extended monitor. disassembler. hexadec­
imal dump routine. and text editor programs. 
Programs are thoroughly explained. with 
clear instructions for modifications. 

Kenneth Skier is a Systems Programmer 
for Wang Labora tories. Inc .. and a Lec turer 
at MIT. 

ISBN 0-07-057860-5 
440 pages 
softcover 
illustrated $14.95 

stimulating, provocative, problem-solving 
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CIARCIA'S 
CIRCUIT 
CELLAR 
by Steve Ciarcia 

Practical uses for home computers 

Imaginative and practical. Ciarcia's Circuit 
Cellar details a variety of microcomputer 
projects. A collection of the best articles 
from the popular series in BYTE magazine. 
this volume includes 
• DI A conversion 
• Programming EPROMS 
• AC remote-controlled appliances 
• digitized speech 
• touch input video display 

Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and an easy-going style, 
Ciarcia presents his material in such a 
manner that even a neophyte need not be 
afraid of it. 

ISBN 0-07-010960-5 
125 pages 
softcover 
color photographs and diagrams 

$8.00 

CIARCIA'S 
CIRCUIT 
CELLAR, 
VOLUME II 
by Steve Ciarcia 

More practical uses for 
home computers 

Composed of popular ar t icles from BYTE 
magazine. this volume tells how micro­
computers can be uniquely interfaced to 
our environment. Projects include 
• building a computer controlled home­

security system 
• computerizing appliances 
• transmitting digital information over a 

beam of light 
• building 	the Intel 8086 microprocessor 

system design ki t 
• input-output expansion for the TRS-80 

ISBN 0-07-010963-X 
224 pages 
softcover 
photographs and diagrams 

$12.95 

order now 
• 
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MICRO­
COMPUTER 
STRUCTURES 
by Henry D'Angelo 

Digital Electronics, 
Logic Design, 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. 

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 and textbook. 
it will assist 
• p rogrammers and systems analysts 

• engineers and scientists 

•managers 

• students 

Detailed Instructor's Manual also available. 


Dr. Henry D'Angelo is the Associate Dean 
of the College of Engineering and Professor 
of Manufacturing Engineering at Boston 
University 

ISBN 0-07-015294-2 Instructor's Manual 
288 pages ISBN 0-07-015298-5 
hardcover softcover 
314 illustrations 
available spring 1981 $8.95 
$18.95 

r----­
1 

BYTE Books' reputation is based I 
on providing technically Iaccurate, useful, and timely 
information. Established on the I 
same principle as BYTE I 
magazine, BYTE Book's evolved I
in response to the rapidly ex­

Ipanding audience of home 
and business computer users. I 
Computer professionals and I 
enthusiastic newc omers need Ito keep pace with this 
unabated growth. This selec­
tion of BYTE books ca n 
expand your library of knowl­
edge and expertise. 

TO ORDER, CALL TOLL 
FREE 800·258·5420, OR 
Fill OUT YOUR CHOICES 
IN THIS COUPON and 
return it with check, 
money order, or charge 
card number to: 

E~ll 
IJ[J [ lllt~ 
70 Main Street 
Peterborough, 
New Hampshire 03458 

• ' • 


nu,.o YC>Un OW N 

BUILD .
YOUR OWN 

~zao 
COMPUTER 

.. ~..... c..­
by Steve Ciarcia 

Every step spelled out for 

do-it-yourself buffs 


For the engineer, computer technician, 
student. and anyone interested in building 
a computer rather than buying one, this 
practical guide shows how to build a work­
ing computer based on the Zilog Z80 micro­
processor. Each computer subsystem is fully 
explained and supported by proven design 
and testing information. The description 
focuses on a basic single-board micro­
computer containing 
• easy expansion to include a video terminal 
• a 1 K-byte operating system 
• serial and parallel ports 
• hexadecimal display 
• audio cassette mass storage 

Readers can modify the system to meet 

personal needs. 


Steve Ciarcia is a Computer Consultant. 
Electrical Engineer, and author of "Ask 
Byte" and "Ciarcia's Circuit Cellar" columns 
in BYTE magazine. 

ISBN 0 -07-010962-1 
330 pages 
softcover 
available summer 1981 

$15.95 

70 Main Street 
Peterborough, New Hampshire 03458 

City_ _ ___ State _____ Zip 

• Check enclosed in the amount of _ _ ____ 

Z • Bill Visa. Card Number

a l• Bill Master Charge. Card Number ______ 


• Expiration Date 

Include 75c per book to cover postage 

and handling. 


TITLE PRICE QUANTITY AMOUNT 

SHIPPING 

TOTAL 
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Listing 1 continued from page 206: 

116 
117 
118 
119 

122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 

135 
136 
137 
138 
139 
140 
141 
142 
143 
144 

147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 

171 
172 

4009 AC XRA H ••• EXCLUSIVE OR OF CY AND SIGN OF RESULT 

400A 17 RAL 

400B DCOOOO cc OVERFLOW CHECK FOR ARIT~ OVERFLOW 
.. FALL THRU TO ••••• 

.. • 
<>SUBROUTINE ESIGN - SET (Sit <Zl FLAGS TO REFLECT <HLl •.. • 

.. .. A REGISTER CLOBBERED• ALL OTHERS RESTORED. .. 
400E AF ESIG"l XRA A CLEAR FLAGS 
400F A4 ADD H SET FLAGS TO REFLECT HI BYTE 
4010 co RNZ RETURN IF HI-ORDER BYTE IS NON-O 
4011 AS ADD L ELSE• SEE IF L IS 0 TDD ••• 
4012 CB RZ AND IF SO, RETURN 
4013 AF XRA A ELSE, FORCE FLAGS TO SHOW + 
4014 3C INR A 
4015 C9 RET 

.. . 
<>SUBROUTINE ESUB - SUBTRACT <DE> FROM (HLJ, RESULT TD <HLl •• 

.. (HU = <HU - <DE> 
ON RETURN, ZERO, SIGN FLAG REFLECT RESULT. CY CLEARED... " A REGISTER CLOBBERED. B, c, o, E RESTORED... 

4016 DS ESUA PUSH D 

4017 EA XC"lG 

4018 CD3040 CALL COMP2 FORM 2S COMPLEMENT OF SUBTRAHEND ••• 

401 B CD0040 CALL EADD ••• AND PROCEED AS IN ADDITION 

401E Dl POP D 

401F C9 RET 


" •
<> ECHS - CHANGE SIGN OF REGISTER IHLl .. • 

!HU = -<HU 
ON RETURN, ZERO, SIGN FLAG REFLECT RESULT. CY CLEARED... " " A REGISTER CLOBBERED. Bt c, Dt E RESTORED... 

4020 1C ECHS MOV AtH 
4021 0680 SUI 80H CHECK FOR THAT ONE NASTY CASE ••• 
4023 C22A40 JNZ ECHSGO ••• Of <HU = EXACTLY -32768 ••• 
4026 85 ADD L ••• WHICH CANT 3E COMPLEMENTED RIGHT 
4027 ccoooo CZ OVERFLOW ••• AND WHEN DETECTED, ABORT 
402A CD3040 ECHSGO CALL COMP2 ELSE, FORM 2S COMPLEMENT IN <HU 
4020 C30E40 JMP ESIGN SET FLAGS AND RETURN 

" SUBROUTINE COMP2 - FORM 2S COMPLEMENT OF <HU" 
" 

4030 7C COMP2 MOV A,H 
4031 2F CMA 
4032 67 MOV H,A 
4033 70 MOV A,L 
4034 2F CMA 
4035 6F MOV Lt A 
4036 23 INX H 
4037 C9 RET 

" •"SUBROUTINE E~ULT - MULTIPLY IHLl BY IDElt RESULT TO <HLl 
" 

.. !HU = (HU • <DEi 

ON RETU~N, ZERO, SIGN FLAG REFLECT qESULT. CY CLEARED.
" 

Listing 1 continued o n µage 214 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

* TRS-80'" IS A TRADEMARK OFTANDY CORP. 

SOFTWARE 

FOR TRS-80'" 

OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


• 	PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
•BEGINNER'S CORNER 
• 	NEW PRODUCTS 
•SOFTWAREEXCHANGE 
• 	MARKET PLACE 
• 	QUESTIONS AND ANSWERS 
• 	PROGRAM PRINTOUTS 
.... AND MORE 

!Now IN ouR 4th YEARI 
PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 

INCLUDE THE FOLLOWING: 


• FINCALC - A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
• INFORMATION SYSTEM REVIEW 
•STATISTICAL COMBINATIONS 
• PASCAL'S TRIANGLE 
• ASSEMBLY LANGUAGE FOR BEGINNERS 
• DISK FILES 
• MOD-Ill REVIEW 
• KEYBOARD THUNDER AND LIGHTING EXPLAINED 
• DOS COMMANDS IN LEVEL II 
• PROBABILITY CURVE GENERA TOR 
• CALCULATOR SIMULATIONS 
• THE MEGABYTE GAP 
• STOCKS AND BONDS 
• BUDGET ANALYSIS (FOR BUSINESS AND HOME) 
• NEWDOS/ 80 REVIEW 
• DUTCHING - THE HORSE SYSTEM THAT CAN'T LOSE 
• A SIMULATED GOLF GAME 
• CONTINUOUS FORM SOURCES 
• TAX/ SAVER REVIEW 


. . ... AND MORE 


-c'C of<: ~~:i'\\1:\0~ [FINCALCJ A Complete Financial Analysis Package Used 
'.._~~ sC\t\V To Calculate Markup, Margin, Annuities, Compound Interest, Nominal~{\: s\J\\ o\t And Effective Rates, Sinking Funds, Mortgage Calculatio ns, Future Value, 

~ l:J'~{,~ ~\... Savings and Insurance, Percentage Difference Between Two Numbers, 
\t Amortization 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 cassett e (add $3 for Diske tte Vers ion • add $5 for modified Mod-II Ver sion). 

NEW TOLL-FREE 
50 N. PASCACK ROAD ~ SPRING VALLEY, NEW YORK 10977 ORDER LINE 	 HOUR ~ 

ONE YEAR SUBSCRIPTION $24 . ... .. • . . . . (OUTSIDE OF N.Y. STATE) 24 ORDER -S'it. 
TWO YEAR SUBSCRIPTION $48 ... . . ... . . . (800) 431-2818 	 LINE 
SAMPLE OF LATEST ISSUE $ 4 . . .. . .. . .. 

(914) 425-1535
START MY SUBSCRIPTION WITH ISSUE ... . .. . .. . . . . . . 


(#I - July 1978 • #12 - June 1979 • #24 . July 1980 • #30 January 1981) 

NEW SUBSCRIPTION. . . . . .. .. . RENEWAL. . .. . .. . . . 

CREDIT CARD NUMBER-----------------~XP. DATE_ _ _______ 

SIGNATURE _ ___ _ __________ 

ADDRESS CITY STATE ZIP ____ _ 
*** ADD $12/YEAR (CANADA, MEXICO) • ADD $24/YEAR AIR MAIL - OUT SIDE OF U.S.A., CANADA & MEXICO *** 
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Listing 1 continued: 
173 
174 

.. .. A REGISTER CLOBBERED. B, c, D, E RESTORED. 

17S 4038 CS EMULT PUSH Fl 
176 4039 ns PUSH J 
177 403A CD6F40 CALL RSL TSIGN FIND RESULT SIGN, ABS VAL OF OPERANDS 
178 403D AF XRA A 
179 403E 84 ADD H 

180 403F CA4840 JZ HLSMALL BRANCH IF <HLl LESS THAN 8 BITS 
181 4042 AF XRA A 
182 4043 A2 ADD D ELSE, OTHER OP MUST BE .LT. 8 BITS ••• 
183 4044 C40000 CNZ OVERFLOW ••• OR OVERFLOW WOULD RESULT 
184 4047 EB XCHG (HLl NOW HAS AN OP WITH .LT. 8 BITS 
18S 
186 

4048 
4049 

7D 
210000 

HLSMALL MDV 
LXI 

AtL 
H,O 

MOVE 8-BIT 
INITIALIZE 

OR LESS 
PARTIAL 

MULTIPLIER 
PRODUCT 

TO A 

187 404C 37 X'4LOnP STC CLEAR CARRY ••• 
188 404D 3F CMC 
189 404E lF RAR ROTATE MULTIPLIER RITE OFF END 
190 404F D2S640 JNC SH IF TOP IF BIT SHIFTED-OUT WAS o, SKIP 
191 40S2 19 DAD D ELSE, ADD MULTIPLICAND TO PARTIAL PROD. 
192 40S3 DCOOOO cc OVERFLOW ••• WHILE CHECKING FOR OVERFLOW 
193 40S6 EB SHIFTOP XCHG 
194 40S7 29 DAD H SHIFT MULTIPLICAND LEFT l BIT ••• 
19S 40S8 DCOOOO cc OVERFLOW ••• WrllLE CHECKING FOR OVERFLOW 
196 40SB EB XCHG 
197 40SC fl7 ORA A 
198 40SD C24C40 JNZ XMLOOP BRANCH TO TOP OF LOOP IF MULT IS NON-0 
199 4060 I) 1 POP D WHEN MULTIPLY DONE, RECALL <DE> 
200 4061 7C SIGN~CL MDV A,H 
201 4062 07 RLC MAKE FINAL OVERFLOW CHECK ••• 
202 4063 DCOOOO cc OVERFLOW FOR VALUES BETwEEN32768 AND 6SS3S INCLUS. 
203 4066 78 MDV AtB THEN RECALL SIGN BYTE 
204 4067 17 RAL 
20S 4068 DC3040 cc COMP2 CHANGE SIGN OF RESULT IF IT IS TO BE -
206 406B Cl POP B 
207 
208 
209 
210 
211 
212 

406C C30E40 .. .. .. .. .. 

JMP 

SUBROUTINE 

ON RETURN: 
<Bl = SIGN 

ESIGN SET FLAGS AND RETURN 

RSLTSIGN - COMPUTE SIGN OF RESULT FOR 

(HU = ABSOLUTE VALUE OF <DE>• <DE> = 
OF RESULT IN MOST SIGNIFICANT BIT. 

• AND I 

ABS. VAL CHU• 

213 .. 
214 406F 44 RSLTSIGN MDV BtH FETCH SIGN BYTE OF lST OPERAND 
21S 4070 7C MDV A,H ••• TO B AND ALSO TO A••• 
216 4071 17 RAL 
217 4072 DC3040 cc COMP2 ABSOLUTE VALUE OF <HLl 
218 4o7S EFI XCHG 2ND OPERAND ••• 
219 4076 7C MDV A,H SIGN BYTE T0 A••• 
220 4077 AB XRA B RESULTANT SIGN ••• 
221 4078 47 MDV BtA ••• TO MSB OF REG B FOR LATER RECALL 
222 4079 7C MDV i\,H SIGN BYTE OF 2ND OP TO A 
223 407A 17 RAL 
224 407B OA3040 JC COMP2 ABSOLUTE VALUE, THEN RETURN. 
22S 407E C9 RET 

.. • 
• SUB. EDIVMOD - DIVIDE (Hll BY <DEi, QUO. TO <HU, REM. TO <DEi • 

228 • ON CALL: <HU = DIVIDEND, <DE> = DIVISOR. 
229 .. ON RETURN: <HU = QUOTIENT, <DEi = REMAINDER. 
230 .. FLAGS REFLECT VALUE OF QUOTIENT. CY CLEA~ED. 

231 • A REGISTER CLOBBERED. B, C RESTORED • 
232 • REMAINDER IS ALWAYS POSITIVE, REGARDLESS OF SIGN OF OPERANDS • 
233 • 
234 407F CS EDIV"400 PUSH B 
23S 4080 AF XRA A IF DIVISOR = o••• 
236 4081 A3 ORA E 
237 4082 82 ORA D 
238 4083 r.coooo CZ OVERFLOW ••• THEN ABORT 
239 4086 CD6F40 CALL RSLTSIGN COMPUTE RESULT SIGN! SWAP DE, HL 
240 4089 7C MDV A,H INSURE THAT NEITHER OPERAND ••• 
241 408A B2 ORA D ••• WAS THAT NASTY SPECIAL CASE ••• 
242 408B 07 RLC ••• OF EXACTLY -32768 ••• 
243 408C DCOOOO cc OVERFLOW ••• AND IF IT WAS, ABORT 
244 408F cs PUSH B SAVE RESULT SIGN BYTE 
24S 4090 4FI MDV C,E MOVE DIVIDEND < = REM) TO BC 
246 4091 42 MDV B.D 
247 4092 110000 LXI D.O INITIALIZE QUOTIENT : O••• 
248 409S OS PU SH 0 •••ON TOP OF STACK <TOSI 
249 4096 EB XCHG NOW BC = REM, DE=DIVt TOS=QUO 

Lis.ting 1 continued on page 216 
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----------------------------------------------------

• EVERYTHING FOR YOUR TRS·80* • ATARI* • APPLE*• PET* • 
•tRS-80 is .11ri1.~!mulc of the Ra.dio Shuk Division of T•ndy Corp. - •ATARI is a. tndem;uk of Atari Inc. - •Apple is .J tu.dema.rk of Apple Corp. - •Pet is .J lrademiilrk of Commodore 

BUSINESS PAC 100 
100 Ready-To-Run 

Business ProgrBDls 

BUSINESS 100 PROGRAM UST 

I RULE78 
2 ANNUi 
3 DATE 
4 DAYYEAR 
5 LEASEINT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
11 TAXDEP 
12 CHECK2 
13 CHECKBKl 
14 MORTGAGE/A 
15 MULTMON 
16 51'.LVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWITH 
24 SIMPOISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLETE 
31 BLACKSH 
32 STOCVALl 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETAALPH 
37 SHARPE! 
38 017TWRITE 
39 RTVAL 
40 EXPVAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 UTILITY 
45 SIMPl£.X 
46 TRANS 
47 EOQ 
48 QUEUE! 
49 CVP 
50 CONDPROF 
51 OJYTLOSS 
52 FOOOQ 

NAME 

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 particular date falls on 
Interest rate on lease 
Breakeven analysis 
Straightline depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash flow vs. depreciation tables 
Prints NEBS checks along with daily register 
CheckbCXJk maintenance program 
Mortgage amortization table 
Computes time needed for money to double. triple. etc. 
Determines salvage value of an investment 
Rate of return on investment with variable inflows 
Rate of return on investment with constant inflows 
Effective interest rate of a loan 
Future value of an investment (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 amortization program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected return 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 variables for stock 
Portfolio selection model·i.e. what stocks to hold 
Option writing computations 
Value of a right 

59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 
64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TIMETR 
69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABELI 
75 LABEL2 
76 BUSBUD 
77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
81 TEL.DIR 
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 PAYROL.L2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

100 PORTVAL9 

Weighted average cost of capital 
True rate on loan with compensating bal. required 
True rate on discounted loan 
Merger analysis computations 
. Financial ratios for a firm 
Net present value of project 
Laspeyres price 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 writing system·links with MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 
Computes weeks total hours from timeclock info. 
In memory accounts payable system-storage permitted 
Generate invoice on screen and print on printer 

In memory inventory control system 

Computerized telephone directory 

Time use analysis 

Use of assignment algorithm for optimal job assign. 

In memory accounts receivable system-storage ok 

Compares 3 methods of repayment of loans 

Computes gross pay required for given net 

Computes selling price for given after 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 price for rental property 

Sale-leaseback analysis 

Investors rate of return on convert able bond 

Stock market portfolio storage-valuation program 


Expected value analysis 
Bayesian decisions • 

: D CASSETTE VERSION $99.95Value of perlect information 
Value of additional information : D DISKETTE VERSION $99.95 
Derives utility function 

: D TRS-80* MODEL D VERSION $149.95Linear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model ADD $3.00 FOR SHIPPING IN UPS AREAS 
Single server queueing (waiting line) model ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
Cost-volume·profrt analysis ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 
Conditional profrt tables 
Opportunity loss tables 
Fixed quantity economic order quantity model ;L[ll':lPITTA[l~lLS~. HOUR 
DESCRIPTION 

As above but with shortages permitted MA~TCAL=~::;:: ·ROAO ~24 °~,~~
As above but with quantity price breaks 
Cost-benefit waiting line analysis SPRING VALLEY, NEW YORK 10977 ~' ..1535 
Net cash-flow analysis for simple investment 
Profitability index of a project ~ l914) 425 
Cap. Asset Pr. Model analysis of project 

t 
Circle 172 on inquiry card. '• 
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Listing 1 continued: 

250 4097 210100 LXI H, l INITIALIZE HOLD = ..251 
252 409A 29 DBLDill DAD H LEFT SHIFT HOLD 
253 409B EB XCHG NOW BC=REM, DE=HOLD, HL:Dill• TOSzQUO 
254 409C 29 DAD H LEFT SHIFT Diii 
255 4090 CDC940 CALL .CMPBH COMPARE DIV TO REM 
256 40AO EB XCHG NOW BC=REM, DE=DIV, HL=HOLD, TOS=QUO 
257 40Al D29A40 JNC DBLDill BRANCH RACK IF DIV < REM 
258 40A4 EB XCHG DUMMY XCHG TO MAKE LOOP WORK lST PASS ••• 
259 40A5 EB HALllFDill XCHG NOW BC=REM, DE=DIV, HL=HOLD, TOS=QUO 
260 40A6 CDCE40 CALL DillBY2 HOLD = HOLD/2 !RITE SHIFT) 
261 40A9 CAC240 JZ DillDONE IF HOLD = o, WERE DONE 
262 40AC EA XCHG NOW BC=REM, DE=HOLD, HL=Dill• TOS=QUO 
263 40AD CDCE40 CALL DillBY2 RITE SHIFT DIV 
264 40BO CDC940 CALL CMPBH COMPARE DIV TO REM ••• 
265 40B3 FAA540 JM HALVED Ill IF DIV > REM, BRANCH BACK 
266 40B6 79 MOii A,C REM = REM - DIV ••• 
267 40B7 95 SUB L 
268 4088 4F MOii C,A 
269 40B9 78 MOii A,B 
270 40BA 9C SBB H 
271 40BB 47 MOii B,A 
272 4013C EJ XTHL NOW BC=REM, DE = HOLD, HLzQUO, TOS=Dill 
273 4080 19 DAD D QUO = QUO + HOLD 
274 40BE EJ XTHL NOW BC=REM, DE=HOLD, HL=Dlllt TOS=QUO 
275 40BF CJA540 JMP HALVED Ill ENDDO. 

277 40C2 El DillDrJNE POP H GET QUOTIENT TO HL 
278 40C3 59 MOii EtC MOVE FINAL REM TO DE 
279 40C4 50 MOii DtB 
280 40C5 Cl PDP B RECALL SIGN BYTE FOR RESULT 
281 40C6 C36140 JMP SIGNRCL COMPUTE FINAL SIGN OF RESULT AND RETURN 
282 .. ..283 INTERNAL SUBROUTINE CMPBH - COMPARE BC TO HL ••• ..284 
285 40C9 79 C.-1PB'4 MOii A,C 
296 40CA 95 SU>'! L 
287 40CB 7B MOii A,B 
288 40CC 9C SBB H SIGN, ZERO NOW REFLECT <BC> - IHLl • • • 
289 40CD C9 RET 
290 .. ..291 INTERNAL SUBROUTINE DillBY2 - DIVIDE !HLl BY 2 !RITE SHIFT> ..292 KILLS PSw. REMAINDER RETURNED IN CY • 
293 .. 
294 40CE ~F DillBV2 XRA A CLEAR CY 
295 40CF 7C MDII A,H 
296 4000 IF RAR 
297 4001 67 MOii H,A 
298 4002 70 MDII A,L 
299 4003 IF RAR 
300 4004 f,F MOii Lt A 
301 4005 A4 ORA H SET ZERO FLAG IF BOTH H AND L = O 
302 4006 C9 RET 

.. •
* SUBROUTINE DECBIN - CONVERT ASCII DECIMAL TO BINARY NUMBER •.. •
000000000000000•00000000••······················································ 

305 .. THIS ROUTINE CONVERTS A STRING OF ASCII CHARACTERS REPRESENTING 
306 A NUMtlER TO A SIGNED 16-B IT NUMBER IN Twos COMPLEMENT FORM •.. ..307 LEGAL RANGE OF CONVERTIBLE VALUES IS -32767 TO +32767. 
30'3 .. LEGAL FORM FOR STRING rs ••• 
309 .. ..310 <BLANKS><SIGN><BLANKS><DIGITS><NON-DIGIT> ..311 
312 .. WHERE <BLANKS> IS 0 OR MORE BLANKS, 
313 .. <SIGN> IS +, -, OR OMITTED• 
314 .. <DIGITS> IS A STRING OF l OR MORE NUMERIC DIGITS, 
315 .. REPRESENTING AN INTEGER NOT EXCEEDING 32767. 
316 <NON-DIGIT> IS ANY NON-DIGIT CHARACTER IE.G., A BLANK>... ..317 ..JIB USAGE: ..319 
320 .. ON CALL:..321 <DE> = ADDRESS OF START-OF~ASCII STRING TO BE CONVERTED. 
322 .. ON RETURN TO CALLING PROGRAM ••• 
323 .. (HLl = RETURNED SIGNED NUMERIC VALUE 
324 .. <DE> = ADDRESS OF TERMINAL· CHARACTE'l OF STRING ( <NON-DIGI T>l 
325 SIGN AN~ ZERO FLAGS WILL BE SET TO REFLECT VALUE IN IHLl... 

Listi11g 1 con tinued 0 11 µaRe 220 
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* All orders processed within 24-Hours * 30-Day money back guarantee on all TRSDOS Software
• 	•EVERYTBINGFOR YOUR TRS·80™•• * Add $2.00 for shipping in UPS Areas* Add $4.00 for C.O.D. or NON-UPS Areas* Add $5.00 outside U.S.A., Canada & Mexico* We will match any bonafide advertised priceMODELW in any of the Major Computer Magazines 

1) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 
INVENTORY CONTROL AND INVOICING (Small Business Group) .... an extensive business 
system for the serious user..... can be used one module at a time or as a coordinated system..... 
$199.15 per module.. ...$1199.95 for the complete system.• 

2) MASTER PAC 100 .....100 essential programs .... BUSINESS .... PERSONAL FINANCE .. 
STATISTICS ..... MATH.....GAMBLING..... GAMES. ... includes 125 page manual and 5 diskettes 

$59.95 

3) 	 BUSINESS PAC 100..... 100 essential business programs ..... INVENTORY CONTROL. . .. PAY· 
ROLL.. ... BOOKKEEPING SYSTEM.. ...STOCK CALCULATIONS... ..CHECKBOOK MAINTEN· 
ANCE ..... ACCOUNTS RECEIVABLE ..... ACCOUNTS PAYABLE. ... includes 125 page manual 
and five diskettes $99.95 

4) 	 INFORMATION SYSTEM (The Bottom Shelf) .. ...An in-memory information system for small 
mailing lists, inventories (i.e. books, articles, records, program reference files) .. ...Can be used 
for anything that you would use rolodex or index card files ..... Up to ten user define fields .. ... 
Programmable prin touts for rolodex cards, mailing labels, etc.. .... Will identify all records that 
contain a group of characters you've entered even if that group is in the middle of a line .....Sorts 
data base by any field $49.50• 

5) 	DATA MANAGER II (The Bottom Shelf) . ...RANDOM ACCESS Disk based DATA MANAGE­
MENT SYSTEM (Simi liar to INFORMATION SYSTEM above.. .. ... but RANDOM ACCESS 
STORAGE expands the amount of storage space available) ..... Used to replace index cards for 
medium sized mail l ists. inventories, personnel records, sales prospects,etc ..... Uses up to four 
disk drives on line ..... Up to twenty user defined fields, programmable printouts for rolodex 
cards, etc ..... will identify all records that contain a group of characters you've entered even if 
that group is in the middle of a line ... .. maintain up to 5 changeable presorted "key" files ... 
variable length random records (the smaller the record you define. the more records yu can 
store) $99.95• 

6) BUSINESS MAIL SYSTEM (The Bottom Shelf) .... Handles large mailing lists (up to 150,000 
names) .... . supports 3 or 4 line addresses .... . files automatically in zip code order, alphabetical 
within zip code.. ... formats for 1 to 4 across mailing labels ..... supports quick disk location of 
single or mult iple names .....meets all industry and postal standards ..... numerlc code fields 
included for printing selected records $125.oo· 

7) ANALYSIS PAD (The Bottom Shelf) .... A Columnar Calcula tor for financial analysis, line item 
budgeting, cost analysis, sales analysis and almost any financial funct ion (and many statistical 
functions) ..... create matrixes of 29 x 39 .... make all entries at one time either by row or column .. ... 
add, delete, move or switch columns and rows..... edit any data from full screen display ..... add, 
subtract, multiply and divide one column by another and put results in designated column (up 
to six calculations can be made and placed in designated column) ..... define columns as con­
stants ..... save calculat ions and formulas on disk .... results can be printed in a var iety of report 
formats $99.95° 

l) 	CHECKBOOK II (The Bottom Shelf) ....A complete in memory checkbook balancing and 
reconcill iat ion program.. ... five column keyboard input w ith 5 characters for check number, 16 
for payee, 4 for code ....numerical sort routine $49.50• 

I) 	CHECK REGISTER ACCOUNTING SYSTEM (The Bottom Shelf) .. .. A complete random access 
checkbook system ..... set and define up to 60 accounts with as many income accounts as you 
choose .....complete checkbook balancing and reconcilliation.....single entry input where 
transaction can be dispersed over several accounts....enables user to make a 64-character note 
on each transaction ... .. print out your own check after data entry ..... prints monthly summaries of 
each account with month and year-to-date totals ..... create a suspense file to remind you of 
coming expenses ....Reports generated included Check Register (for any month) , notes to 
Check Register, Income/Expense Distribution Report, Statement of Selected Accounts. Bank 
Reconcile Statement, Suspense File and Full Account Distribution Statement $74.95• 

•) LIBRARY 	100 (The Bottom Shelf) .... 100 Programs on a broad range of topics .. .. Finance .. ... 
Education ... .. Graphics ....Home .... Games ..... CASSETTE VERSION $49.50 
DISK VERSION $74.95 

) ADVENTURE (by Scott Adams) ....A series of games (for ages 10-99) ..... wander through en­
chanted worlds seeking treasures.. 1. Adventureland..... 2. Pirate's Adventure..... 3. Mission 
Impossible Adventure... ..4. Voodoo Castle ..... 5. The Count... ..6. Strange Odyssey..... 7. Mystery 
Fun House ..... 8. Pyramid of Doom ... .9. Ghost Town .... (#1 and #2 recommended for the movie 
adventure) ..... Each adventure $14.95 (jon cassette) ...... Diskette versions sold in groups of three 
at $39.95 per three programs (#1 - #3, #4 - #6, #7 - #9). 

) HORSE SELECTOR II (Dr. Hal Davis) . . .. New simplified version of the original Horse Selector 
(for flats) .....The first Horse Selection System to actually calculate the estimated offs for each 
horse ..... easy to follow rules .....uses 4 factors (speed rating, track variant, distance of the 
present race, distance of the last race) ..... calculated estimated odds ..... FAEE DUTCHING 
TABLES allows betting on 2 or more horses with a guaranteed profit $50.00 

I 	MON-3 and MON-4 (Howe Software) .. ...Powerful utility programs enabling you to interact 
directly with your TRS-80 in MACHINE LANGUAGE.. ... The monitor comes with complete 
40-.page instruction manual making it useful for both the beginner and advanced programmer.... 
simple commands make it easy to use.... .lunctions include DISPLAY, DISASSEMBLE, MOVE 
and COMPARE, SEARCH, MODIFY, RELOCATE. PRINT, READ and WRITE, UNLOAD. SAVE 
and READ, INPUT and OUTPUT, SEND and RECEIVE ... ..MON- 3 $39.95 (for cassette) ..... 
MON-4 $49.95 (for disk). 

(14) 	SMART TERMINAL (Howe Software) ... .. enables your TRS-80 to be used as a remote terminal 
to a time sharing computer system $119.95 

(15) FAST SORT (Howe Software) ..... a series of machin&-language subroutines to sort data from 
BASIC programs.. ... data may be alphabetic (string) or numeric ... . easily interfaced with your 
BASIC programs (no machine language knowledge is necessary) $9.15 

(18) 	MAILING LIST (Howe Software) ..... maintains mailing lists of over 1000 names .... commands 
allow adding, changing, deleting, and finding names. Sorting is done in machine language 
subroutine..... labels printed in 1, 2 or 3 columns $89.95 

(17) 	 HOME BUDGET (Howe Software) ..... combines the maintenance of your checkbook with 
analysis of your income, expenses and monthly bills. Handles data including bills, income, 
deposits, checks and debits to your checking account, and cash expenses. Computes check­
book balance, list of unpaid bills, monthly and year-to-date summaries of income and expenses 
showing income tax deductions... .. All output printed on video display or line printer .... comes 
with complete instructions manual ~9.95• 

(18) 	 SMALL BUSINESS ACCOUNTING (Howe Software) .Based on the DOME BOOKKEEPING 
SYSTEM . ... keeps track of all income. expenditures and payroll for a small business of up to 16 
employees ..... income and expenditures can be entered on a daily, weekly or monthly basis.. ~. 
computes monthly and year to datetotals ..... manual contains complete instrucitons forcustom­
ization Cassette version $29.95 ..... Diskette version $49.95 

(19) 	REMODEL-PROLOAD (Racet Computes) .... Renumber program lines.... move statements from 
one part of a program to another $34.95 

(20) GSF (Racet 	Computes) ....Lightning fast in-memory machine language sort utility that can be 
made part of your BASIC progams without any machine language knowledge..... includes 
several other utilities to speed up your BASIC programs ..... no machine knowledge necessary 
to use GSF in your BASIC programs $30.00 

(21) 	DOSORT (Racet Computes) ..... includes GSF (above) .... extends the in memory sort to sorts 
on multiple disk drives $45.00° 

(22) COPSYS (Racet Computes) ....allows the user to make copies of machines language cassettes 
wi thout any knowledge of machine language $20.00 

(23) 	COMRPOC (Racet Computes) . ... an auto load program for disk users ..... allows the user to 
insert a diskette into their MOD-Ill and have the computer take over all loading.... load a 
machine language program, BASIC, AUN a certain program all without pressing a single button 
..... allows your computer to perform 10, 20, 30 or more functions without pressing a single 
button $30.00• 

(24) INFINE BASIC (Racet Computes) adds a variety of machine language subroutines to your 
BASIC programs (without any machine languageknowledge) ..... fastsorts ....matrix operations 
..... compress and uncompress data .... . and more $80.00 

(25) INFINITE BUSINESS (Racet Computes) ..... an add on package to INFINITE BASIC .... adds a 
variety of routines important to the businessman (increase accuracy of calculations and, more) 

$30.00 

(28) OMS (Racet 	Computes) .... lightning fast machine language sort ... . sorts up to 4 disk drives of 
information $90.oo• 

(27) 	BLINK (Racet Computes) .. .. allows you to RUN new programs without losing the variables 
stored in your previous program ... . line many programs together without losing important 
variables $30.00• 

(28) KFS-80 (Racet 	Computes) .... now you can use ISAM (Index Sequential Access Files) on your 
MOD-Ill .... using ISAM in your BASIC programs allows instant access of your items in your 
data files .... use with mail programs ..... inventory programs.....etc. s100.oo· 

(29) 	MAIL LIST (Racet Computes) .. .. all routines are in machine language allowing for quick 
access $75.00 

• FOR DISK ONLY Circle 173 .on inquiry card. 

50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 


NEW TOLL-FREE 

~24 HOUR 

ORDER LINE ORDER 


(OUTSIDE OF N.Y. STATE) 	 LINE 

(800) 431-2818 (914) 425-1535 



EAST COAST 

OMEGA Sales Co. 


12 Meeting St. 

Cumberland, RI 02864 


1-800-556-7586 

1-401-722-1027 

APPLE 11 PLUS 48K 

$949 
$469 

$1150 
APPLE DISK w/ 3.3 DOS Controller 
APPLE DISK w/o Controller 
BASE II PRINTER 
HAZELTINE 1420 
NORTHSTAR HORIZON II 32K QD 
ATARI 400 BKDIABLO 630 

$1995 
ATARI 400 16K Tractor option $200 

$545 
$435 
$649 
$799 

$2975 
$399 
$499 

• 	NO SURCHARGE FOR CREDIT CARDS 
•WE ACCEPT C.O.D.'S 
•ALL EQUIPMENT FACTORY FRESH 


WIMANUFACTURER'S WARRANTY 

• 	STOCK SHIPMENTS USUALLY SAME DAY OR NEXT DAY 
• 	NO HIDDEN CHARGES ­

WE LIVE BY OUR PUBLISHED PRICES 


OMEGA SALES .COMPANY 
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WEST COAST 
OMEGA Sales Co. 

3353 Old Conejo Rd. #102 
Newbury Park, CA 91320 

1-800-235-3581 
1-805-499-3678 

RADIO SHACK 16K Level II Model 3 
RADIO SHACK 64K Model 2 
ANADEX DP-9500 
TELEVIDEO 912C 
TELEVIDEO 920C 
TELEVIDEO 950 
ATARI 825 PRINTER 
ATARl8501NTERFACE 
ATARI 810 DISK 
(Call for price list of ATARI Software) 

$875 
$3449 
$1249 

$669 
$729 

$1049 
$729 
$169 
$449 

INTERFACES: IEEE $55. TRS•eo $35, 
APPLE INTERFACE ~ CABLE $90, 

(-· t n 
NEC MON1TOR ·- "" 

Rs•232 s7o Call for price 
$219 

CALL TOLL FREE 

f•l EAST COAST I WEST COAST ~ 

n 1-800-556-7586 1-800-235-3581 

MEGA SALES COMPANY 
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Listing 1 continued: 

..326 CY CLEARED. A REGISTER CLOBBERED. Bt C RESTORED • ..327 
328 NDTES ON METHOD ••• A REG USED TO HOLD 3 FLAGS •••.. 

11329 .. BIT 7= 11 - FLAG = MINUS SIGN ENCOUNTERED 
330 .. BIT 6= 11 SE 11 FLAG = SIGN E'llCOUNTERED 
331 BIT 0 = DIGIT ENCOUNTERED •.. 11 DE 11 ..332 
333 40D7 CS DECATN PUSH B 
334 41JD8 0600 MVT AtO INITIALIZE FLAGS -,DE,SE 
33S 40DA 210000 LXI H,O INITIALIZE RESULT 
336 40DD lA AKLOnP LDAX D FETCH NEXT ASCII CHARACTER 
337 40DE ()630 SUI 48 CONVERT CHAR TO BCD DIGIT IF POSSIBLE 
33R 40EO 4F MOV Ct A SAVE <CHARACTER-481 IN C 
339 40El FAFF40 JM NOTDIGIT IS IT A DIGIT 0 THRU 9 ••• 
340 40E4 FEOA CPI 10 
341 40E6 F2ff JP NOTDIGIT 
342 41JE9 DS PUSH D ••• IF SO, SAVE BUFFER POINTER 
343 40EA llOAOO LXI Dtl 0 ••• "4ULTIPLY PARTIAL RESULT BY 10 ••• 
344 40ED CD3840 CALL EMULT ••• <ALSO CHECKING FOR OVERFLOW> ••• 
34S 40F0 1600 MVI o,o ••• AND ADD IN VALUE OF DIGIT ••• 
346 40F2 S9 "40V EtC 
347 401'"3 CD0040 CALL EADD (HLI = (HLl•lO + DIGIT 
348 40F6 [l l POP D RECALL BUFFER POINTER 
349 41JF7 13 INX D BUMP BUFFER POINTER 
3SO 40F8 3EOI MVI Atl ••• SET "DIGIT ENCOUNTERED <DEi FLAG ••• 
3Sl 40FA AO ORA B 
3S2 40FB 47 MOV BtA 
3S3 40FC C3DD40 JMP AKLOOP ••• AND WERE READY FOR NEXT CHARACTER 
3S4 .. ..3SS COME HERE FOR ANY CHARACTER EXCEPT 0,1, ••• 9 ..3S6 
3S7 40ff 79 NOTDIGIT MOV AtC RECALL <CHAR-481 
3S8 4100 FEFO CPI -16 IS IT A BLANK. SET ZERO FLAG IF SO. 
3S9 4102 78 MOV A,B RECALL FLAGS 
360 4103 OF RRC TEST "DIGIT ENCOUNTERED" FLAG IN CY 
361 4104 DA6140 JC SIGNRCL IF DIGITS ENCOUNTERED PRIOR• WERE DONE 
362 4107 C20E4l JNZ TRYSIGN ••• ELSE, IF NOT BLANK TRY + OR ­
363 410A 13 INX D ••• ELSE IGNORE LEADING BLANK,
364 4lOB C3DD40 JMP AKLOOP AND PROCEED WITH NEXT CHARACTER 
36S 41 OE 78 TRYSTG"' MOV AtB TEST "SE" FLAG IN CY 
366 4lOF 07 RLC 
367 4110 07 RLC 
368 4111 DCOOOO cc CONVERR 
369 4114 79 MOV AtC ELSE RECALL <C~AR-481 
370 411S FEFD CPI -3 ITIS "-"·•• 
371 4117 C2 JNZ TRYPLUS ••• IF NOT TRY FOR 11 + 11 SIGN ••• 
372 41 lA 3ECO MVI AtOCOH ••• IF IT IS - 11 , SET SE AND - FLAG11 

373 411C RO ORA B 
374 4 llD 47 MDV B,A 
37S 41 lE 13 INX D BUMP BUFFER POINTER 
376 41 lF C3DD40 JMP AKLOOP AND PROCEED WITH NEXT CHARACTER 
377 4122 FffB TRYPLUS CPI -5 IS IT "•" CHARACTER ••• 
378 4124 C40000 CNZ CONVERR IF NOT ITS AN ERROR 
379 4127 3E40 MVI At40H IF IT IS 11 +11, SET "SE" FLAG 
380 4129 BO ORA B 
381 412A 47 MOV BtA 
382 4!2B 13 INX D BUMP BUFFER POINTER 
383 412C C3DD40 JMP AKLOOP AND PROCEED WITH NEXT CHARACTER 
384 .. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••o•••••••••••••••••••••.. * 
<> SUBROUTINE BINDEC - CONVERT BINARY NUMBER TO DECIMAL ASCII STRING * 
* * 

..387 THIS ROUTINE GENERATES A STRING OF ASCII CHARACTERS ..388 REPRESENTING A SIGNED DECIMAL INTEGER. THE STRING IS ..389 GENERATED LEFT-JUSTIFIED, WITH LEADING ZEROS SUPPRESSED. 
390 THE STRING WILL OCCUPY FROM 1 TO 6 CHARACTERS DEPENDING ON.. ..391 THE SIG~ AND MAGNITUDE OF THE NUMBEQ DESIRED. 
392 .. ON CALL: (HL> = SIGNED BINARY NUMBER TO BE CONVERTED. 
393 .. <DE> = ADDRESS OF FIRST CHARACTER OF BUFFER WHERE STRING IS 
394 .. TO BE GENERATED. 
39S .. ON RETURN: <DEi = ADDRESS OF NEXT BYTE AFTER THE STRING 
396 WHICH WAS GENERATED. <Al = NUMBER OF CHARACTERS GENERATED •.. 
397 .. B• Ct H, L RESTORED • 
39R .. 
399 4 I 2F CS BINDFC PUSH B 
400 4130 ES PUSH H SAVE HL 
401 4131 010000 LXI BtO B=MINUS FLAG, C= DIGIT COUNTER 

Listing 1 co11ti11lled on page 222 
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Reliable/low cost single board 
design w/Z80 CPU. 

Supports 1 to 4 single density floppy 
disks. 

External S100 Bus available for 
extended adaptability (12 slots). 

Four serial RS232 ports (parallel option 
available). 

Random Access Memory: 64K RAM 
standard. 

Data Communications: Integrated 
modem or any RS232 compatible external 
modem. 

3~l~ 

Computer Company 

Sierra National Corporation 
5037 Ruffner Street 

San Diego, CA 92111 
Tel: 714-277-4810 
TWX: 910-335-1532 

·SOFTWARE 

SUPPORT 


Data Storage Power with 0.5 to 96 

Megabytes available. The S1 00 Bus and 

SMD disk controller access a variety of 

hard disk systems 


BASF 8. 24. 40 Megabytes 
(fixed Winchester system) 

AMPEX 32, 64, 96 Megabytes 
(fixed Winchester + removable 
cartridge) 

CDC 32, 64, 96 Megabytes 
(fixed Winchester + removable 
cartridge) 

Multiprocessing: Multiple computer 
boards can be mounted within the System 
4000 chassis and each can support a 
separate user station with its own display 
terminal and printer. The terminal network 
is controlled by a master CPU and each 
slave has the computational speed and 
memory size necessary to execute 
sophisticated programs without burdening 
the other user stations. 

SIERRA'S 
PROFESSIONAL APPLICATION 
SOFTWARE 
General Ledger 
Accounts Receivable w/invoicing 
Inventory 
Accounts Payable 
Payroll 

PLUS 

Many specific market adaptations: 
Wordprocessing 
Medical/Dental 
Property Management 
Insurance 
Contractor 
Accountants 
Manufacturing, etc. 

Spanish versions available. 

OPERATING SYSTEMS 
CP/M 
MP/M 
CP/NET 

LANGUAGES 
Fortran 
Basic 
Cobol 
Pascal 

ALSO 

Sierra provides dealers or end user : 
• TIME-SHARING 
• TRAINING 
• SOFTWARE DEVELOPMENT 
as part of our complete customer support 
service. 

Attractive dealer package 
offered. Please inquire. 
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Listing 1 continued: 

402 4134 ES PUSH H 
403 4135 29 DAD H PUSH SIGN INTO CY 
404 4136 F.: l POP H RECALL UN-SHIFTED NO. 
40S 4137 [)24241 JNC DIVlOK FALL THRU FOR - NUMBER 
406 4l 3A 3E2D MVI 11,4S ASCII MINUS SIGN 
407 4l3C 12 STAX D INTO BUFFER 
408 4130 04 INQ B SET MINUS FLAG 
409 4l3E 13 INX D AND BUFFER POl"'TER 
410 4 l3F CD3040 CALL CO,..P2 ABSOLUTE VALUE OF NUMBER 
411 4142 EA DIVlllK XCHG N TO DE, BUFF ADDR TO HL 
412 4143 228441 SHLD BUFADR SAVE BUFFER ADDRESS 
413 4146 EB XCHG 
414 4147 111027 LXI 0.10000 
4lS 4l4A CD6E4l CALL CNVTlDIG FIND FIRST DECIMAL DIGIT 
416 4140 llE803 LXI 0.1000 
417 4lSO CD6E4l CALL CNVTlDIG SECOND DEC DIGIT ••• 
418 4lS3 ll 6400 LXI o. 100 
419 4lS6 CD6E4l CALL CNVTlDIG THIRD ••• 
420 4lS9 llOAOO LXI D, l 0 
421 4lSC CD6E4l CALL CNVTlDIG 4TH 
422 4lSF 70 MOV AtL LAST DIGIT IS FINAL REMAINDER 
423 4160 C630 ADI 48 CONVERT TO ASCII CHAR 
424 4162 oc INR c 
42S 4163 2A844l LHLD BUFADR RECALL BUFFER POINTER 
426 4166 rn XCHG 
427 4167 12 STAX D INSTALL LAST CHARACTER INTO BUFFER 
428 4168 79 MOV A,C RETURN CHARACTER COUNT IN A REG 
429 4169 '10 ADD B ••• A"'D ADD l FOR MINUS SIGN If MINUS 
430 4l6A 13 INX D POINT TO NEXT DIGIT IN BUFFER 
431 4168 Fl POP H FINAL RESTORE FOR HL 
432 4l6C Cl POP B RECALL B 
433 4160 C9 RET 
434 4 l 6E CD7f40 CNVTlDIG CALL EDIVMOD DIVIDE REMAINDER BY lO••N 
43S 4171 EB XCHG NEii REM TO HL 
436 4172 78 MOV A,E DIGIT TO A 
437 4173 81 ORA c IF NO NON-ZERO DIGITS SO FAR ••• 
438 4174 CB RZ ••• AND THIS =O, THEN SUPPRESS LEADl"'G 0 
439 4l7S 7B MOV A,E ELSE, RECALL DIGIT 
440 4176 C630 ADI 48 CONVERT DIGIT TO CHAR 
441 4178 nc INR c UPDATE CHAR COUNTER 
442 4179 EB XCHG 
443 4l 7A 2A844l LHLD BUFADR BUFFER ADDRESS LOAD 
444 4170 77 MOV M,A STORE CHAR IN BUFFER 
44S 4l7E 23 INX H NEXT CHAR 
446 4l7F 228441 SHLD BUFADR SAVE BUFFER POINTER 
447 4182 EB XCHG 
448 4183 C9 RET 

+oooeo~o••••••••••~••••••••••••••••o•••••••••••••••••••••••••••••••••••••••••••• 

• FOLLOWING MUST BE IN READ/WRITE "'EMORY •••
• 

4SO 4184 BUFADR OS 2 TEMPORARY STORAGE FOR POINTER 
451 4186 END 

--­ SY"1BOLIC CROSS-REFERENCE MAP --­

-SYMBOL­ -VALUE­ -R -DEFINED­ -REFERENCED­

AK LOOP 4000 OA 336 3S3 364 376 383 
BINDEC 4l2F •A 399 29 
BUFADR 4184 oA 4SO 412 42S 443 446 
CHIN 0000 7 l3 
CHOUT 0000 8 27 36 
CMPBH 40C9 OA 28S 2SS 264 
CNVTIDIG 4l6E oA 434 4lS 417 419 421 
C0'4P2 4030 oA 161 141 l S6 205 217 224 410 
CO°"VERR 0000 102 368 378 
DBLDIV 409A oA 252 2S7 
DECBIN 4007 <>A 333 20 23 
DIVBY2 40CE oA 294 260 263 
DIVDONE 40C2 OA 277 261 
DIVlOK 4142 OA 411 40S 
EADD 4000 oA l l 0 142 347 
EC"iS 4020 oA lSl ou"'USED 
EC HS GO 402A oA l S6 lS3 
EDIV"10D 407F oA 234 434 
EMULT 4038 oA l7S 2S 344 
ESIG~ 400E oA l2S 114 lS7 207 

Listing 1 continued on page 224 

222 May 1981 © BYTE Publications Inc 



SUPERB QUALITY AT 

UNBEATABLE PRICES. 


THATS MEMOREX 

DISCS FROM PACIFIC 


EXCHANGES 


For Data Reliability­
Memorex 
Flexible 
Discs 

CALL FREE FOR PRICES & INFORMATION 
PACIFIC 

(800)235-4137 EXCHANGES 
~..--. 100 Foothill Blwd. 

S•n Lui~ Obispo. CA 
93401 

In California, (805)543-1037 

DEALER INQUIRIES INVITED -=- • C.0.D. 's ACCEPTED 
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Listing 1 continued: 

ESUB 
HALVED IV 
HLS14ALL 
I NBUf 
MONITOR 
NOTDIGIT 
OUTBUf 
OVERf LOlll 
RSLTSIGN 
SHlfTOP 
SISlllRCL 
TEST 
TESTl 
TEST2 
TEST3 
TRYPLUS 
TRY SIGN 
XMLOOP 

4016 
40A5 
4048 
3038 
0000 
40ff 
304f 
0000 
406f 
4056 
4061 
3000 
3003 
3010 
302f 
4122 
410E 
404C 

oA 
•A 
oA 
oA 

oA 
oA 

•A 
oA 
•A 
oA 
oA 
"A 
oA 
•A 
•A 
•A 

139 
259 
185 

40 
9 

357 
41 

l 0 l 
214 
193 
200 

12 
13 
19 
33 

377 
365 
187 

•UlllUSED 
265 
180 

12 
35 

339 
28 

118 
177 
190 
21!1 

olJ ,'llUSED 
lfl 
16 
38 

371 
362 
198 

275 

19 

341 
32 

155 
239 

361 

183 l 92 195 202 238 243 

-C014140111 RLOCK­ -L 

ABSDL OlDf 

THE FORMULA™ represents a new concept 
~ in report generation. It takes information 

'6 ~ \. management one step fur­
&..~o\> s.C: &.. ther into the future. THE 

.C: ~V ~ •O •'-' •'\~~ FORMULA™ nowmakesit-c=:'\lJ.- C...C'-' ~1'1\\..J. possible to visually describe 
:C.~11-'- ~\'v th~ format ?f desired reports b~~o\'}'""..I"" tiC'Q V · -c::{ ~- using a unique full screen ed1­

\. "C:: ~c~J.- tor. All types of reports (including invoices, 

S•I-'· financial statements, legal forms, letters, 
f'\~ etc.) can be defined interactively on a ter­0"" minal simply by typing the format on the 

screen. It is programmed for multiple file ac­
cess, algorithmic calculations and condi­
tional printing. Incorporating DMA's data 
manager, The Configurable Business Sys­
tem;M THE FORMULA™ provides a flexible 
framework you can easily adapt to your own 
individual needs. 

THE FORMULA™ runs on any 8080 or Z80 
computer with CP/M *, 48K RAM, 250K total 
disk storage, and a CRT (min. 16x64). 

Complete System $595. Manual only $40. 

OMA • WE SPEAK YOUR LANGUAGE 

Dynamic Microprocessor Associates • 545 Fifth Avenue, New York, New York 10017 • (212) 687-7115 

We ship prepaid and COD orders. Shipping and handling ch~rges ex\ra. Master Charge and Visa accepted . 'CP/M is a trademark of Digital Research. 
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Technology is the key to the 
world marketplace. 
If we want to maintain America's competitive edge, 
we must make better use of present technologies,
and encourage new ones. 
Most of the firms and countries which have 
achieved conspicuous success in th is world have 
done so because they possessed some special ad­
vantage. They had an edge over their competitors. In 
recent decades, America's competitive edge has 
been its technology. Our ability to originate and 
apply innovative scientific and engineering ideas 
earned us a commanding lead in the world market­
place. 
Things have changed 
Unfortunately, that lead has dwindled. America's 
share of the world's manufactured goods market has 
eroded over the past 20 years, lost to foreign manu­
facturers. Not only have they captured part of what 
had been our share of the world market, but they are 
now successfully penetrating our own domestic 
markets. 
What happened? 
A look at a few statistics helps reveal some of the 
reasons for our reversals. Take patents. The number 
of domestic patent applications by Americans has 
been flat for several years. In contrast, the number of 
those filed here by foreign countries has been rising 
every year. In 1978, almost 3 7 percent of the patents 
granted went to foreign applicants. Or take the per­
centage of our Gross National Product going into 
industrial R&D. Over the past two decades, it has 
dropped precipitously. 
What is needed 
Fortunately, today Westinghouse and other corpora­
tions already have technologies which can help 
America maintain its technological leadership. And 
these same corporations are hard at work on tech­

nologies which can expand America's leadership. 
The problem lies in implementing those technolo­
gies. Because, while the development of new tech­
nologies costs a large amount of money, turning 
them into commercial realities requires far more. 
A national commitment 
Something else is needed: a united effort by industry, 
labor and government. Obviously, management 
should make a greater R&D effort to refine today's 
technologies, and develop new ones for tomorrow. 
Employes must realize that their cooperation is vital 
if America is to remain the most productive nation in 
the world. And our elected officials need to re­
establish a sound economic foundation, because 
that is basic to all social progress. In particular, tax 
laws and monetary policy must be structured to 
allow industry to accumulate capital needed to ap­
ply available technologies, and invest in the devel­
opment of still more advanced ones. 
The Westinghouse role 
At Westinghouse, we believe technology is vital to 
our nation, our customers, and our own progress. 
We're supporting that belief by ambitious R&D pro­
grams, by building and modernizing existing facili­
ties, and by introducing innovative methods to 
improve both our own quality and productivity and 
that of our customers. Today's proven Westinghouse 
technologies are focused on key areas such as pro­
ductivity, services, energy, and America's national 
security. These existing technologies, together with 
the ones we are developing for the future, represent 
our efforts to help maintain this nation's competitive 
edge. On the following pages are some examples. 



Number of applications filed: 
Inventions 



WESTINGHOUSE 
TECHNOLOGY APPLIED TO 

ENERGY 

Someday,Westinghouse technology will provide
economical electricity from the sun, 
and clean gas from coal. 
The fact that silicon photovoltaic 

cells can turn sunIight into electric 

current has been known for some 

time. The problem is the high cost 

involved . Westinghouse has in­

vented a new dendritic web prncess 

that significantly reduces the cost 

of producing such cells. As a result, 

the U.S. DepartmentofEnergy's eco­

nomic cost target now appears 


. achievable. Westinghouse is work­
ing with the two largest electrical 
utilities in California to provide 
demonstration photovoltaic mod-. 
ules this year. · 

Advanced energy technologies 
Westinghouse is involved in the ad­
vanced energy technologies that 
may play a role in this nation's en­
ergy future. For example, on the ho­
rizon are promising technol-ogies 
like iron-nickel, and iron-air high 
power batteries . Also showing 
promise are fuel cells that chemi­
cally produce electricity. But until 
solar and other energy technologies 
become a reality, this nation will 
depend upon coal · and nuclear 
power for its electricity. 
Westing;house is focusin'g ml!l.ch of ~,, _, 
its effort on these two areas. 

Clean gas from coal 
Westinghouse has pioneered in 
coal gasification technology. Over 
the last decade we have developed 
a process to turn coal into a clean 
gas for power generation, and for 
industrial or synthetic natural gas 
applications. The process has the 
advantage that it can use virtually 
any type of coal, soft coal or hard 
coal. The environmental impact is 
minimal, regardless of the coal's 
moisture, sulphur, or ash content. 
With continued technical progress, 
Westinghouse coal gasification sys-
terns can be in commercial opera­
tion by the mid-1980's. 
Nuclear technology 
Nuclear power remains an eco­
nomical and safe way of producing 
electricity. Westinghouse leads in 
the appli~ation of naclear't«;!chnol­
ogy fo generate electricity. And we 
ar~ -developing an ,, adyanced nu­
clear~planl'able tQ make more fuel 
than.~ t use.a.. 



Today, Westinghouse Airborne Radar is one of 
our first lines of defense around the world. 
It's called AWACS, an airborne 
warning and control system which 
provides long-range surveillance in 
an area at least 2 0 times greater than 
any surface-based system. It's al­
ready in use by our Air Force, and 
has been adopted by NATO. Just 
one AWACS radar mounted on a 
military version of the Boeing 707 
flying at 30,000 feet can provide 
early warning of enemy attacks in 
an airspace of more than three mil­
lion cubic miles. The information it 
helps give to military commanders 
multiplies the effectiveness of our 
air defense systems. 
New safety for pilots 
Another Westinghouse system pro­
tects aircraft crews from fast-dosing 
missiles and enemy aircraft. It's 
called our Tail Warning Radar and it 

provides the pilot with accurate 
warnings to take evasive maneu­
vers. It also automatically triggers 
appropriate countermeasures. It's 
able to do all this in a split second, 
and with a phenomenally low false 
alarm rate. 

Radar, of course, has many appli­
cations in commercial aviation, and 
its importance grows as the skies 
become more crowded . Thirty-six 
Westinghouse Air Traffic Control 
surveillance radars are now serving 

WESTINGHOUSE 

TECHNOLOGY APPLIED TO 


SECURITY 


the FAA, the Switzerland Federal 
Air Office, and the Canadian De­
partment of National Defense. The 
FAA uses the radars in some of 
the nation's most heavily traveled 
areas. So, nearly all domestic com­
mercial flights come under the sur­
veillance of a Westinghouse radar 
at some point during their flight. 



WESTINGHOUSE 

TECHNOLOGY APPLIED TO 

PRODUCTIVITY 


How Westinghouse product 
can increase industrial 

How to increase output per hour... 

How to eliminate waste .. . 

How to cut energy costs .. . 

Westinghouse has developed products 

and systems able to provide 

a wide variety of industries 

with effective answers. 

Here are several ofspecial interest. 


The Westinghouse Numa-Logic® 
Control System 

The Westinghouse Numa-Logic 
solid-state programmable controller 
uses microprocessor technology to 
provide more reliable operation for 
electrical control applications. It can 
economically replace as few as eight 
relays. It also has the capability to 
control the hundreds of sequences 
required by sophisticated, auto­
mated processes. The Westinghouse 
Numa-Logic system is being used in 
the machine tool, materials han­
dling, textile, paper, steel-making 
and other industries to reduce 
downtime, give quick start-ups, 
and increase operational 
efficiency. 

Factory computer systems 

Also making major contributions to 
increased productivity are 
Westinghouse factory computer sys­
tems. They are capable of operating 
as many as 100 different machine 
tools simultaneously. They can also 
provide real time status and per­
formance monitoring at four levels: 
maintenance, shop supervisor, 
middle and upper management. 
In application after application, 
downtime has been sharply re­
duced, and actual machine time has 
been increased up to 55 percent. 

Power electronics 

Sol id-state static VAR generators are 
a key solution for utility and indus­
trial system line problems because 
they provide system stability and 
improve power flow capability. 
Planning studies at a major utility 
concluded that 10 transmission lines 
with static VAR generators could de­
liver the power ordinarily requiring 
16 lines. When it comes to industrial 
applications such as steel-making, 
VAR generators can improve the effi­
ciency of power usage by improving 
the power factor and providing 
faster arc furnace melt times. One 
steel producer's productivity in­
creased sufficiently to pay back 
the nearly $2 million cost of the 
static VAR generator in 15 months. 



and service technologies

productivity today. 


Applied Plasma Systems 
Because of the skyrocketing costs of 
fossil fuels used to supply process 
heat or chemical reactions, many 
firms are searching for alternatives. 
The Westinghouse Applied Plasma 
Systems can efficiently fire high tem­
perature industrial processes, and 
serve as a central heating device for 
a myriad of applications such as 
chemical processes, metals treating, 
and combustion replacement. This 
technology is already providing an 
efficient answer for blast furnaces 
and direct reduction iron-making 
processes. It uses a high temperature 
gas stream to transmit heat. Studies 
on the upgrading of existing blast 
furnace facilities demonstrate up to 
an 80 percent increase in the capac­
ity of the facilities through the appli­
cation of Applied Plasma Systems. 

How to minimize downtime ... 
As machines grow more com­
plex, keeping them running 
takes specialists. To help you 
maximize productivity, 
Westinghouse can provide the 
same technological expertise in 
services as it does in products. 
A remarkable worldwide 
service network 
Because Westinghouse engi­
neers, tests, and builds complex 
products and systems, we have 
the special ski I Is, trained per­
sonnel, and necessary tools to 
maintain such equipment best; 
or to repair it in the least amount 
of time. Available to help you 
with either maintenance or re­
pair are hundreds of trained 
Westinghouse field service engi­
neers and specialist mechanics 
who use the most sophisticated 
on-site testing and repair equip­
ment. And backing them up is a 
vast network of repair facilities. 

Whether Westinghouse built 
it or not, we can service and re­
pair almost anything from esca­
lators and elevators, to steam 
turbines and nuclear power 
plants. Westinghouse can do an 
operation analysis and recom­
mend an upgrading program, 
we can train your operators and 
service personnel, or we can do 
continuous monitoring of var­
ious operations. Whatever is 
needed. 

Experience has taught us that 
a regularly planned and sched­
uled maintenance program 
greatly increases uptime and 
saves money. Westinghouse is 
equipped to provide pro­
grammed maintenance on a 
plant-wide basis. During sched­
uled shutdowns, a crew of 
Westinghouse field engineers 
and technicians can move in to 
do a complete analysis and top­
to-bottom overhaul of your en­
tire facilities. 
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Listing 2: Test program for the arithmetic subroutines. This program receives two numbers from the keyboard and displays their 
product. Note that the user must supply entry points to character input and output routines and to the system monitor (or any other 
program to be jumped to when this program ends). 

······~········································································· 
* * * TEST PROGRAM DISPLAYS PRODUCT Of' 2 NUMBERS ENTERED f'ROM KEYBOARD • 

5 
6 
7 
8 
9 

* • 
CHIN 
CH OUT 
MONITOR 

••••• 
EOU 
EOU 
EOU 

NOTE: YOU 

0 
0 
0 

MUST SUPPL¥ THESE 3 ENTRY POINTS: ••••• 

SUBROUTINE TO GET KEYBOARD CHAR. IN A REG. 
SUBROUTINE TO DISPLAY (Al AS ASCII CHAR. 
ENTR¥ TO SYSTEM WHEN PROGRAM DONE 

10 * 
11 ORG 3000H 
12 3000 213B30 TEST LXI HtlNBUf' INPUT BUf'f'ER ADDRESS TO HL 
13 
14 

3003 
3006 

CDOOOO 
77 

TEST\ CALL 
MOV 

CHIN 
Mt A 

GET AN ASCII CHARACTER IN A REGISTER 
STORE CHARACTER INTO BUf'f'ER 

15 3007 f'EOD CPI 13 AND If' ITS A CARRIAGE RETURN 
16 
17 

3009 
300C 

CA1030 
23 

JZ 
I NX 

TEST2 
H 

THEN BRANCH 
ELSE, ADVANCE TO 

' 
NEXT BYTE Of' BUf'f'ER 

18 3000 C30330 JMP TESTl ••• AND CONTINUE 
19 
20 
21 
22 
23 
24 

3010 
3013 
3016 
3017 
3018 
301B 

113B30 
CDD740 
ES 
13 
CDD740 
Dl 

TEST2 LXI 
CALL 
PUSH 
INX 
CALL 
POP 

DtlNBUf' 
DECBIN 
H 
D 
DECBIN 
D 

RECALL INPUT BUf'f'ER STARTING ADDRESS 
CONVERT ASCII DECIMAL TO BINARY NUMBER 
SAVE NUMBER 
ADDRESS Of' START OF SECOND NUMBER STRING 
CONVERT SECOND NUMBER TO BINARY IN HL 
RECALL f'IRST NUMBER 

25 301C CD3840 CALL EMULT f'IND PRODUCT IN HL 
26 301F' 3EGA MVI A, 10 ASCII LINE f'EED 
27 3021 CDOOOO CALL CHOUT START ANSWER ON NEW LINE 
28 3024 114f' LXI DtOUTBUf' OUTPUT BUf'f'ER STARTING ADDRESS 
29 3027 CD2f'41 CALL BINDEC CONVERT ANSWER TO ASCII STRING 
30 302A AF' XRA A 
31 302B 12 STAX D MARK END-Of-STRING WITH 0-BYTE 
32 302C 214f'30 LXI HtOUTBUf' RECALL START Of' BUf'f'ER 
33 
34 

302f' 
3030 

AF' 
86 

TEST) XRA 
ADO 

A 
M f'ETCH NEXT CHARACTER 

35 3031 CAOOOO JZ MONITOR If' ITS 0-BYTE TERMINATOR, QUIT 
36 3034 cooooo CALL CHOUT ELSE, DISPLAY BYTE 
37 3037 23 INX H ADVANCE BUf'f'ER POINTER 
38 303B C32f'30 JMP TEST3 

40 303B INBUF OS 20 INPUT BUf'f'ER f'OR 2 NUMBERS 
41 304f' OUTBUf' OS 10 OUTPUT BUf'f'ER f'OR RESULT 

Two's Complement of 
Binary Numbers , . 

Two's complement is a method 
of representing negative numbers 
in binary radix. It is only one of 
several methods of' · negative 
number representation, but it has 
the advantage of eliminating sub­
traction as a separate operation; 
subtraction can be performed by 
taking the two's complement of the 
subtrahend and adding it ·to the 
minuend. 

The two's .complement of a 
number is found by complement­
ing every bit in the number ( chang­
ing Is to Os and vice versa) and 
adding 1 to the resulting value. For 
example, suppose we want to take 

the two's complement of the 
number 4 stored as an Bpbit value: 

4 in binary is: 00000100 
_complementing each bit: 

11111011 
adding 1: 1 

-4 in two's 
complement: 11111100 

(By the way, the numeral 11111011 
is called the one's complement of 
4.) < 

To show that subtraction can be 
performed using straight binary 
addition with two's complement, 
take the example of subtracting 4 
from 7: 

7 in binary is: 00000111 
two's complement 
of 4: · 11111100 

adding, we get: 1 00000011 

The carry, 1, is thrown away, and 
the result, 00000011, is decimal 3 
in binary. , 

In two's complement, negative 
numbers always have a leftmost 
bit of 1; on the other hand, non­
negative numbers have a leftmost 
bit of 0. However, the absolute 
value of a negative number cannot 
be found by simply evaluating the 
lower bits; as before, you must 

• complement the number and 
add 1. 
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These routines run an 
order of magnitude 

faster than full 
floating-point routines. 

Text continued from page 204: 

treat values outside the range of 
-32,768 to +32,767 as an overflow 
condition. 

When an overflow is detected, a 
call is made to a subroutine called 
OVERFLOW, which is not provided 
because you will want to implement it 

nt 
-nt:Or ~- ------

in simple English 
instructions. 
APPEND 
CHANGE 
COMBINE 
COMPARE 
COMPUTE 
COPY 

DIR 
DISPLAY 
EMPTY 
ENTER 
FORMAT 
HELP 

CONDOR SERIES 20/DBMS is the 
answer to your data processing needs 
whether you're an experienced or first time 
computer user. 

.. Create data base files In minutes using 
screen formatting techniques. 

.. 	Access vital information using 
powerful English-like Instructions 

.. 	Non-computer professionals can develop 
applications for accounting, personnel, 
inventory, work in progress, and more. 

The Answer To: 
• 	 A General Ledger System 
• 	 An Inventory Control System 
• 	 A Purchase Order System 
• 	 A Data Tracking System 
• 	 A Personal Record Keeping System 
• 	 And many more applications. 

CONDOR SERIES 20/DBMS is compatible with many Z-80 microcomputers with 
at least 48K RAM running under CP/M® operating systems. 
CP/M Is a registered trademark of Olgltal Research, Inc. 

CONDOR COMPUTER 

CORPORATION 


P.O. Box 6316 

Ann Arbor, Michigan 46107 


(313)769-3966 


Dealer inquiries welcome. M-481 

CONDOR SERIES 20/DBMS 
D User's Manual ($35, plus tax) D Additional information. 
Please Send To: 
NamB _______ Poslllon _ _ _____ 

Company Address ------­
City State ___ Zip _ _ _ 

Phone ( Computer CRT ­ --­

in a manner appropriate to your 
system. A simple error-processing 
routine would display an error 
message and jump to the system 
monitor. If desired, a more 
sophisticated error-processing routine 
could continue processing, because 
the top of the stack contains the 
return address to the routine where 
the overflow was detected. Similarly, 
you must provide an entry point 
called CONVERR, which will be 
called in the event of a string-numeric 
conversion error. 

The string-numeric conversion 
routine, DECBIN, will convert any 
legitimate numeric decimal represen-

MS 

RENAME 
REORG 
RESTART 
SAVE 
SELECT 
SET 

DATE JOIN SORT 
DBMS LIST STAX 
DEFINE LOGDISK SYS 
DEGROUP POST TERM 
DELETE PRINT TITLE 
DESTROY PROJECT UPDATE 
DIC READ WRITE 

AVAILABLE AT: 
U.S. DEALERS Niagara Falls, NY Huntsville, AL 
Ann Arbor, Ml Wiimington, DE San Antonio, TX 
Toledo, OH Philadelphia, PA Denver, CO 
Oelrolt, MI Bloomington, IN Fo11 Co llins , CO 
Chicago, IL Mlnneapolls, MN Provo, UT 
Miiwaukee, WI Iowa City, IA Sealtle, WA 
Birmingham, Ml Quad Cities, IA Catlfornla 
New York, NY Birmingham, AL 

DISTRIBUTOR OUTLETS FOREIGN DEALERS 
MlcrOsource Canada 
Lifeboat Associates Auslralla 

England 

tation, including those with leading 
blanks or blanks between the sign and 
the leading digit. It will reject errors 
including two signs or an illegal 
character. Any nonnumeric character 
after the start of the number ter­
minates the conversion, facilitating 
parsing of free-format data entries. 
This is illustrated by the sample test 
program of listing 2, which accepts 
two numbers on one line and prints 
their product on the next line.• 

The Largest and Smallest 
Numbers in Two's Complement 
Notation 

Another property of two's com­
1 

plement numbers is that the ab­
solute value of the largest positive 
number that can be represented is 1 
less than the absolute value of the 1 

smallest negative number that can 
be represented. As an example, 
look at all the possible 3-bit two's 
complement numbers: 

0 is 000; complementing and 
adding 1gives000 (or -0) 
1 is 001; complementing and 
adding 1 gives 111 (or -1) 
2 is 010; complementing and 
adding 1 gives 110 (or - 2) 
3 is 011; complementing and 
adding 1gives101 (or -3) 
-1 is 111; complementing 
and adding 1 gives 001 (or 1) 
-2 is 110; complementing 
and adding 1 gives 010 (or 2) 
-3 is 101; complementing 
and adding 1 gives 011 (or 3) 

But we have one number left 
over, 100. Inasmuch as the most 
significant bit is 1, it must be 
negative. To find its absolute 
value, take its two's complement: 

the number is: 100 
complement it: 011 
add 1: 1 

its two's complement is: 100 
which is binary for 4 

Therefore, 100 in tWo's comple­
ment notation must be -4. But 
notice that, given three bits for the 
binary representation of signed 
numbers, there is no way to repre­
sent positive 4 in two's comple­
ment notation. The largest positive 
number that can be represented is 
one less than that. 
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The DataTrack™ Floppy Disk Drives 

from Qume® Distributed by asap 


The DataTrak TM 5 double-sided double-density drive uses state-of­
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using 51/4'' media. 

Qume's independent head load yields wear characteristics far 
superior to competitive drives. This superior wear performance pro­
duces savings on both diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shaft characteristics, optimizes operator efficiency and reduces process­
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic­
ing 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 • Superior 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- 51/4'' media format• ISO stan­
dard 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 The DataTrack™ 5 
Product Specifications 
Performance Specifications• Capacity: Unformatted: 437.SK or500Kbytes; Qume Formatted: 286 .7K or 327.7K bytes• Recording Dens­
ity: 5456 BPI• Track Density: 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 

The DataTrak TM 8 double-sided double-density drive uses state-of­
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using 51/4' ' media. 

Qume's innovative approach to controlling head load dynamics 
yields wear characteristics far superior to competitive drives. In indepen­
dent evaluation, Data T rak 8 is setting industry standards for tap test per­
formance. 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 process­
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic­
ing 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 write protect • Programmable door The DataTrack™ 8 lock • Negative DC voltage not required • Daisy Chain up to 4 drives • 
Side-by-side mounting in standard 19" RETMA rack• Compatible w!th 
Shugart SA850/SA85 l 

Product Specifications 
Performance Specifications • Capacity: Unformatted: 1.6 Mbytes/ disk; IBM Format: 1.2 M/ bytes/ disk • Recording Density: ·6816 BPI • 
Track Density: 48 TPI •Cylinders: 77 • Tracks: 154 • Recording Method: MFM • Rotational Speed: 360 RPM• Transfer Rate: SOOK bits/ 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 QUME
computer 1198 E. Willow CALL FOR PRICE AND DELIVERYasap products, inc. Signal Hill, CA 90806 (800) 421·7701 Or (213) 595·6431 (In California) 
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Technical Forum 


Print Your Own Bar Codes 


UPC Bar Codes 

With the 


Centronics 737 

John Anderson, 149 Cliffside Dr, Wilmington NC 28403 

Hewlett-Packard's introduction of a less-than-$100 
bar-code reader will certainly increase interest in bar 
codes as a viable means of transporting program listings 
through the printed m~dia. But reading bar codes is not 
enough. To maximize their usefulness, we must be able to 
generate them as well: only then will creative applica­
tions begin to emerge. There must be numerous instances 
where keyboard input to small-business data-processing 
systems can be replaced with bar-code input. 

My interest in bar codes arose from a need for simple 
data entry in an educational application. The problem re­
quired easy generation as well as easy reading of bar 
codes. To generate bar code, you must be able to produce 
vertical lines and spaces of equal (or approximately 
equal) width. This can, of course, be done with a plotter 
or a high-resolution graphics printer. Or, it can be done 
with a low-cost, dot-matrix, proportional-spacing 
printer, such as the Centronics 737. 

I had a Centronics 737, so I began to experiment with 
producing bar codes, and found that the printer can be 
used quite effectively. The Centronics 737 produces a 
high-density dot-matrix print in the proportional-spacing 
mode. With the concatenation symbol (I) as the basic ver­
tical bar, the printer can be directed to backspace dot by 
dot, allowing the compression of vertical bars into a solid 
bar of variable width. 

Text co11ti1111ed on µage 276 

P APERBYTE® Bar 
Codes With Integral 

Data Systems Printers 
Dr G Louis, OB/GYN Dept, St Michael's Hospital, 30 Bond St, 

Toronto MSB IW8 Canada 

The advent of Hewlett-Packard's low-cost bar-code 
reader, HEDS-3000, makes it possible to consider soft­
ware distribution in machine-readable form via the 
printed page. The bar-code reader (described in Carl 
Helmers' editorial, "Bar Codes, Revisited ... ," April 1980 
BYTE, page 6) can be interfaced to a computer for 
slightly more than $100. 

This article will describe a program that uses the 
graphics plotting option of an Integral Data IP-225 (or 
IDS-440) printer to produce bar code. (The IP-225 sells 
for about $1000.) The format is the PAPERBYTE® for­
mat, described in Ken Budnick's book, Bar-Code Loader 
(Peterborough NH: BYTE Books, 1977). 

In graphics mode, the Integral Data printers allow 
column by column control of the image printed. Each 
column is 7 dots high, and each dot is controlled by the 
corresponding bit in the byte of data sent. For example, if 
you send a question mark (hexadecimal 3F) to the printer 
while in graphics mode, a vertical bar of 6 dots is printed. 
If you send a NUL (0), the printer leaves a blank that is 1 
dot-width across. This takes care of 0 bits and spaces. 
One bits (double-width bars) are simply printed as two 
question marks side by side. The bar-code loader pro­
gram by Ken Budnick has software filtering to correct 
dropouts (white spots on the bars) and blotches (black 
dots in the spaces), and it also proves adequate to deal 

Text co11ti1111ed on µage 230 

Editor's Note: When we put the Hewlett-Packard HEDS-3000 bar-code wand on the cover of the April 1980 BYTE, we believed that the only 
major obstacle to the widespread use of bar codes-lack of a reliable wand at an affordable price-had been eliminated. You couldn't make your 
own bar codes (we thought), but you could read them. In the January 1981 BYTE, we published an article that showed how to make HP-41C bar 
codes on an expensive Diab/a 1650 printer (see "Generating Bar Codes in the Hewlett-Packard Format," by Thomas Mc Neal, January 1981 BYTE. 
page 148). But few people have such an expensive printer, and (we thought) most people still couldn't make their own bar codes. 

We were wrong. The two articles above show two different formats of bar codes produced on two different dot-matrix printers. All of the work 
is done in the software; the hardware only has to generate a thin vertical bar and place it anywhere 011 a line. With tlte proper bar-code reading 
software. even bar codes made with dot-matrix printers can be consiste11tly and reliably read .. .. GW 
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TRS-80® MODEL Ill OWNERS 

We think our disk system for 
expanding your capacity is just 
as good as theirs - and we know 
it costs much less 

COMPLETE SYSTEMS 

AND COMPONENTS* 


TRS-80® MOD Ill SYSTEM 

with 2 

disl~ drives s1 ,89 5 
SAVE S500 

OFF LIST PRICE 


16K RAIVI,Model Ill Gasic ...... .. ..... . ... . S899 
MTI DISK DRIVES for MODEL Ill 

Internal Kits s 
Disl~ Drive 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . 649 
D isl~ Drive 2 . . .. . ............ . .. . ...... s279 

External Add-on Kits s 
Disl~ Drive J . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7 9 
Disl~ Drive 4 .... . .... . .... . .. . . . .... . . . s359 


Model Ill DOS & Manual . . . . . . . . . . . . . . . S21 . 9 5 
16K RAiVI Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S59 
RS-2J2 Serial Interface ..... .. ........... . . s95 


PRINTERS 
Anodex 9500 ..... . . . . . ...... . ... .. .. S1 ,449 
Microline 82 .. . .. . .. . ... .. . . ........ .. . . S849 

Microline 8J . . . . . . . . . . . . . . . . . . . . . . . . . S1,060 
Centronics 779 . . . . . . . . . . . . . . . . . . . . . . . s1 ,069 
Centronics 700 . . ... . ......... . ...... . s1,129 

Gose 2 . .. . .. . . .. . ................ . .. . .. S649 

Centronics 7J7 .... . . . ... . ... . ........... S839 

Epson flM-80 ...... . ........ . ...... . ... . . s579 

Malibu ......... . .. . . . .... . .. . .... . .. S2,093 

Daisy Wheel . . . . . . . . . . . . . . . . . . . . . . . . . S 1, 799 
Save 5% Off with Purchase of MOD Ill System or Disk Drive 

fiiilMICROCOMPUTER TECHNOLOGY, INC. 

3304 W. MACARTHUR, SANTA ANA CA 92704* PHONE (714) 979-9923 * TELEX #678401TAO IRIN 

*Uses MTI Memory. Disk Drives & Components 

ALL PRICES CASH DISCOUNTED


@ TRS-80® IS A REGISTERED TRADEMARK FREIGHT FOB FACTORY 

OF TANDY CORPORATION ASK FOR FREE CATALOG 
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TechnlcalForum------------------------------------------------------­
Text continued from column 2, page 228: 
with the tiny white spaces left between the dots in the 
double-width bars. The only restriction is that the printer 
ribbon must be in good condition; otherwise, the contrast 
between bar and space will not be sufficient for a reliable 
wand reading, 

The program in listing 1 prints bar code from data in 
memory with start and stop addresses specified by the 
user. Tiny Pascal as described by K-M Chung and H 
Yuen (see reference 2) and implemented by me in 8080 

assembly language (see reference 4) was used for this 
routine. Those who are unfamiliar with Pascal should 
have little difficulty following the algorithm: readability 
is one of the most important advantages of Pascal. Two 
minor points may give some trouble to BASIC pro­
grammers: percent signs ( % ) associated with numbers or 
variables indicate that the number or variable is ex­
pressed in hexadecimal, and the CASE X OF... statement 
is used to choose from among options to be executed 
depending on the value of X. However, interested readers 

Figure 1: Bar-code representation of part of listing 1, made on an Integral Data Systems IP-225. 

BAR-CODE PRINTER -- SOURCE LIST -- 800624 

(I (l(l (l llllllllllll!lllll!llllll!lllllllllllllllllllllllllllllUlllllllllllllllllllllllllllllll!lllllll!llllllHllllllllllllll!llllllllllllllllllllll!llllllllllllllllllllllllllll!llllill!lllllllll!llllt!lHll 
(1(115 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!lllHllllllllllllllll!llllllllllllllllllllllllllllllllllllllHlllllllllllllllllllllllllllllllllllllllllllllllll!llllllllHllllUI 
(>(>29 llllllllllllllll!llllllllllllllllllllll!llllllllllllll!lllllllll!llllll!llllllllllllll!lllllllllllllllllllllllllllll!ll!llllJlllllHIUllmllllllllllll!llllllllllllllllllllllllUIUllllllillUCl!llHI 

(I(> 3E llllllllllllllllllll!llllllllllllllllllllllllll!lllll!llllllllllllllllllllllllll!lllllllllllllllllllllllllllllllllllllll!llllllllllllllllllllllllllllllllmlillllllll!lllll\llllllll!lllllll!HlllllllH 

Listing 1: Tiny Pascal source listing for a program that will (1570 
0580 

) ONE SPf'\C[ 
BUF : ;·: ( BUF 

+ ONE Br·. R ,. 
SHL 1 ) f1ND 

+ ON[ MDr~[ 

255 END it 
Bt~r :; IF BIT IS l ) 

generate printed bar codes from data in memory. Translation 
into BASIC or assembly language should prove fairly simple, 
even if the user is unfamiliar with Pascal. 

•010 ) *** 
002(1 

BAR-CODE PRINTER PROGRAM 
FOR INTEGRAL DATA IP -225 C440) WITH GRAPHICS 
BY DR, G, LOUIS(1(130 

(1040 
005(1 

OB/GYN DEPT,, ST, MICHAEL 'S HOSPITAL 
30 BOND STREET, TORONTO, CANADA M5B 1W8 

0590 
06(10 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 

SCANBYTE :~ CNT END; 

BEGIN J WFRnME l 
ABSCK :- ABSFLnG nND CSTnRT <• STOP)i 
WRITE C CPI 12) i 
IF ABSFLAG THEN WRITE CSTnRTZl 

ELSE WRITE CS TnRT - ORIGIN Zll 
WRITE CTnB.CPIMnX.PLOTli WBYTE CSYNCli FRnMELEN 
IF ABSCK THEN BEGIN 

CKSUM ! • CSTnRT SHR 8) + CSTART AND 255li 
BnRCNT :­ scnNBYTE ISTnRT SHR Bl + SCANBYTE 

: = a; 

CSTnRTl 
0060 8005010 LAST MODIFIED 800624 Cl70C1 END 
(1070 ) (1710 ELSE BEGIN Ct\SUM ::­ o; BAf.;CNT ::'· 0 ENDi 
(1(180 
0090 
(11(1(1 
0110 
(112(1 
(113(1 
0140 
(115(1 

0160 
0170 

CONST 

VAR 

MAXBAR=400 ) MAX UNIT WIDTHS PER FRAME ); 
PRINT=X85 A ) DIRECTS OUTPUT TO PRINTER ); 
NOPRINT=Z84C ) NO OUTPUT TO PRINTER ); 
DEL=127; CAN=24; FF=12; CR•13i TAB=9i ) ASCII CTL 
PLOT=3i PLTESCAP=3i NORMLPRT=2i ) PLOT MODE CTL )
CPI12=30 ) SET PRINTER DENSITY 12 CHAR/IN )i 
CPIMAX=31 ) SET MAXIMUM DENSITY FOR PLOTTING )i 

I ) GENERAL-PURPOSE INDEX ),
IPT ) CHARACTER INPUT ), 

) 

0720 
0730 
(174(1 
0750 
(176(1 
0770 
0780 
0790 
08(10 
0810 

IF STnRT <= STOP THEN REPEnT 
I : ~ HEM CSTnRT t FRAMELENJI CKSUM := CKSUM i Ii 

.BARCNT :~- BARCNT + scnNI<rTE (I )i 
FRAMELEN :- FRnMELEN t 1 

UNTIL ( BARCNT > Mnxunr< -- 24) OR ( STr\Fn+rnnMLLEN ,. STOf't 1); 
IF ABSCK THEN FRAMELEN := FRAMELENt2i 
CKSUM := 256 - <<CKSUM t FRAMEID t FRnMELEN> AND 255); 
WBYTE CCKSUM)i WBYTE CFRAME!D)i WBYTE crRnME LENll 
IF ABSCK THEN BEGIN 

WBYTE CSTAR T SHR 8li WBYTE CSTARTli 
0180 
0190 
0200 
0210 
0220 
0230 

ABSFLAG ) TRUE IF ADSOLUTE ADDRESSING CALLED 
ORIGIN ) ADDRESS OF !ST BYTE TO BE CODED lo 
LASTB YTE ) ADDRESS OF LAST BYTE TO CODE )o 
POINTER ) ADDRESS OF NEXT BYTE TO CODE ), 
FRAMEID ) VALUE OF ID BYTE OF NEXT FRAME l! 

INTEGERi 

FOR h 0820 
0830 
0840 
0850 
0860 
C187C1 

FRAMELEN :• FRnMELEN-2 ENDi 
FOR I ! = 1 TO FRnMELEN DO 

WBYTE CHEM [ START t I - l)ll 
WRITE CSPnCE, BAR, PLTESCAPo NORMLPRTo 
WFRAME :- STnRT + FRnMELEN 
EtH< ; 

CPI12, CRJ; 

0240 
(125(1 

JOBNAME: ARRAY [53J OF INTEGERi (188(1 
0890 BEGIN ) ••• Mn!N PROGRnM Ell 

0260 FUNC WFRAME CSTARToSTOPli (1900 CALL CN OF'R IIH ) ; I ! , . C< ; 

0270 
0280 

) WRITE ONE FRnME 
AT STOP OR WHEN 

BEGINNING nT START AND ENDING 
THE PAGE IS FULL• WHICHEVER IS 

(191(1 
0920 

WRITE 
WHILE 

CFF o'I<AR-CODE PRINTEr<',CRoCf<.'JUI: 
I < 53 DO BEGIN 

Nt,ME! 'li 

0290 FIRSTi RETURN THE ADDRESS OF THE BYTE FOLLOWING 0930 READ CIPTJ; CASE !PT OF 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 

THE 
CON ST 
VAR 

ONE LAST ENCODED ) 
SYNC=Z96 ) FIRST BYTE OF EVERY FRnME JI 
ABSCK ) TRUE IF AN ABSOL UTE nDDRESS IS WnNTED 
BARCNT ) NUMBER OF UNIT WIDTHS IN FRnM [ }, 
CKSUM ) HEX CHECKSUM ), 
FRAMELEN ) NUMBER OF BYTES IN FRnME J, 
I J GENERAL-PURPOSE INDE~ J: 

INTEGER I 

), 

(194(1 
(195(1 
0960 
(1970 
098(1 
099(1 
1000 
101(1 

DEL: n I > (I Tllrn BEGIN Wf<ITE (!PT )i I :• I - 1 EIWi 
cr,N: WHILE I ::­ (I [10 BEGIN WfUTE ( DEL); I : " I - 1 END 
ELSE BEGIN 

WRITE C IF"f Ji JOBNMIE [JJ , . IF'Ti I : - Hli 
IF IF'T = CR HIEN I : • !:i3 } TO GET OUT Of LOOI" ) CJH< 

END ) CASE J 
END ) WHILE Ji JOBNnME [53J : • CRI 

Wf<ITE (CR,' STnrn t\[<J:tl(ESS: , )i F<EnI< ( orocrn;(_); 
(1380 
0390 
0400 
0410 

PROC WBYTE CVALU EJ; 
) WRITE BAR CODE FOR 8 

VAR BUFo I! INTEGERi 
LSB' S OF •vnLUE' ) 

1(12(1 
1(13(1
1(14(1 
105(1 

WRITE CCR,' END ADDRESS: ' l ; f([l\D CLASTB~ n::;. )I 
WRITE (CR', SPECIFY r,1:sO LUTE ADDRESSES.? , H 
REPEnT READ ( IPT) UNTIL ( IPT • , Y' ) o~: ( Jr•T ' 
WRITE C IPT Ji nBSFLrtC : •· I If'T•·' )''Ji 

, w ) ; 

042(1 
(1430 
0440 

BEGIN 
BUF :== VALUE AND 2ss; 
FOR I : - 1 TO 8 DO BEGIN 

1060 
1070 
1080 

CnLL CFT<INT )i WRITE CCPJ12 ll I :­ - 1; 
REPEnT I != Itli WRITE CJOBNl\ME [IJJ 
UNTIL JOBNAME CIJ r CRi WRITE CCR Ji 

0450 
0460 

WRITE CSPACEr BnRJ; IF 
BUF :~ CBUF SH L 1> nND 

BUF )· 127 THEN 
255 END 

WRITE <D~l ~ li 1(19(1 
1100 

POINTER 
f<EF'EAT 

: ,._ ORJGllH F1<!1MEID : •· ili 

c147c1 mu; 1110 POINTER : - WFRnME ( f'OlNTEI"<. U~STI<nE); 
0480 
0490 FUNC SCANBYTE CVALUE>i 

1120 
1130 

FRt',ME II< 
IF ((I -­

: • FRf\ME H<-1-1 I 
FRttMEII< MOD 5~j) r,1w (POINT ER <-­ Ll\STl::YJ[) 

0500 
0510 
0520 
053(1 
(1540 
0550 

) RETURN THE NUMBER OF UNIT WIDTHS 
BnR CODE FOR B LSB'S or ·vnLUE' 
VAR BUF, CNT , I: INTECERi 
BEGIN 
BUF !:-: VA LUE f\ND 255f Cl~T : :""· (1S 
FOR I • .. 1 TO 8 DO BEGIN 

NLLDLD TO WRllE 1140 
1150 
1160 
1170 
1180 
119(1 

THEN I<EGIN Wf<ITE CFF l i I : - - 1 i 
REP En T I : ' I i1 i wrn TE ( JO[:N<'~hE [J J ) 
UNTIL JOBNnME CIJ • CRi ~R ITE ICRI END 

UNTIL POINTER Lt tSTI<YTL> ' 
POINTER :·~FRAM£ CPOINTERoU) ] WRITE ur 
WRITE (FF); CALL ( IWPr<rnT) 

FRAME 

056(1 CJH :­ CNT+21 IF I<UF" > 127 THEN CNl , .. CNT-:-1; 12(1(1 END. ) Mt: IN F'ROGr-~1~M J 
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Here is TH E computer from NEC. 
Centronics and RS232 interfaces are 
standard. Up to 64 K (RAM). SEND FOR 
PRICE ANO INFO., OR CALL TOLL FREEi 

monitors 
9" Black and while. Only $185. 
Al10 1vall1ble In S1nyo 

12" Black and white. 
~5" Black and white. 

TRS-80* 

apple cards 
Hi-Speed Serial Interface Call 
Communications Interface Call 
Parallel Printer Interface Call 
Centron ics Printer Interface Call 
Hobby/Prototype Call 
Integer Basic Firmware Call Everything thal 400 has plus Basic 
Applesoft Firmware Language Cartridge. 16K memory (ex ­

pandable to 46K) . Only $798. 

&((,,Bonus SK Memory Module good tlll 
~Q' 12/31/80. 

Alen Program Recorder. Only $88.95 
Atari Expansion Memory. BK S89.95 

18K $159. 

Letterquality high speed prin1er, bi· *apple II 
directional, high resolu tion plot· 
ting, graphics. inventory control system 
RO with Tractor Feed $2865. The first truly professional system 
KSR with Tractor Feed $2995. that can tackle up to 8,100 Items, 

Paper Tiger (1 P440) $949. transact ion reg ister/ audit trail. In .. 
ventory status report, re-orderWith Graphics 
report, keeps track of purchaseAnadex OP9500 $1449 orders automatically, will handle 

OP8000 $849. multiple departments or divisions. 
Epson MX 80 $645. fast data retrieval. Minimum hard­

ware requirements: Apple II Plus 
with 4BK. one disk drive and BO 
column printer. Available also for 
the new DDS 3.3. 

dysan diskettes 
· 37~CVI •011..aet1g100.n•lly 

- 4 M .50 H . 

3740/10 101 tl dlldbt d.n 
11.ISH. 

• I s- 1901 OI !) 

• 

.. ~"'· ·-·· 
CALL FOR !:~ : ~~~::1~~:: 

FREE CATALOG IOS/1 ""'""' ........ 


Prices subject to change without In California Call (213) 996·2252 
notice. Please allow ample lime for Effi /VIIc RO 
checks to clear. Pfease add 'Zl/o for 

shipping and handling. Calltomla BUSINESS WQRLDTM
resldenls please add 6% sales tax. 

Sorry, no COO. 15818 Hawthorne Blvd., 


coo .r .C, 1\1 1 9110 ~1C:R0 8uS •" fS~ WO<IC! 'Lawndale. CA 90260 


U.S. 1nd hJtnn•lhinal Dulrr 
Immediate response to your orders lnquiritt lm-tttd. 
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Technical Forum---------­

should find it easy to adapt this routine to their own 
favorite languages and printers. Figure 1 shows the 
textually-encoded bar-code representation of a portion of 
listing 1. 

The program need not be used exclusively for software 
distribution. Transfer of data of any kind between com­
puters with incompatible mass-storage devices is easy if 
the source computer can create bar code and the recipient 
can read it. In addition, cheap, compact, archival storage 
of seldom-used information is possible if the length of 
files and frequency of use are such that entry via the 
wand is not unreasonably tedious. 

Lest there be any doubt about the suitability of this 
program for use in software distribution, I will conclude 
by mentioning a recent experiment. I produced the bar­
code listing (partially reproduced in figure 1) and 
photocopied it on a high-quality electrostatic 
photocopier. Both the original and the copy were 
scanned five times with the bar-code wand. I counted the 
number of passes needed to read each line and calculated 
the average. For the original and the copy, 1.1 and 1.3 
passes with the wand sufficed to obtain a good read. 
Total time to enter the code ranged from 10 to 15 
minutes, but this time could be decreased if a portable 
drafting tool or a T -square were used instead of a ruler to 
guide the wand across the page. The most time-con­
suming step in the entry process involved alignment of 
the ruler. Clearly, it is perfectly feasible to use this 
method to distribute machine-readable code on paper.• 

References 
1. Budnick, K. Bar Code Loader. Peterborough NH: BYTE Books, 
1977. 
2. Chung, K·M and H Yuen. " A Tiny Pascal Compiler, Part 1: The 
P·Code Interpreter," September 1978 BYTE, page 58. Republished in 
The BYTE Book of Pascal. B w Liffick, editor. Peterborough NH: 
BYTE Books, 1979, page 59. 
3. Helmers, Carl. "Bar Codes, Revisited .... " April 1980 BYTE, 
page 6. 
4. Louis, G. "Tiny Pascal in 8080 Assembly Language," July 1979 
BYTE, page 174. Republished in The BYTE Book of Pascal. Blaise W 
Liffick, editor. Peterborough NH: BYTE Books, 1979. 

BYTE'S Bugs 

Richard T Gagnon

Upside-Down R T Gagnon Associates 
Static Phoneme 210 W Tienken 

Rochester MI 48063 Right in the middle of "Ar­
ticulate Automata," there's Mr Gagnon is correct: our 
an upside-down vowel spec­ phoneme spectrum was in­
trum! (See photo 3, page 170, verted. Thanks for setting us 
February 1981 BYTE.) upright ... .CM• 
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A year ago, the course for Marat 
Software Systems, Inc. was clear. 
We were on our way to becoming 
the world's best source for software. 
And we were going to accomplish 
that by distributing only the operating 
system and the application software 
that brought out the best in micro­
computers. That was our course ... 
and, in all modesty, we were most 
successful. 

That's when something funny 
happened. The dealers, consultants 
and computer users with whom we 
had relationships began asking­
and then demanding-that we at 
Marot apply our expertise and 
follow-through to the supply of 
reliable, quality-oriented hardware 
and complete computer systems. 
Systems that could solve specific 
problems in data-based manage­
ment and analysis for business, law, 
medicine, science and government. 

r---­
.~1111 
11111 

The marketplace told us of the 
need for support, too. Of the gap 
that existed in matching hardware, 
operating systems and software to 
application requirements. And of the 
need for assistance in evaluating 
options available to meet those 
requirements. 

So, we thoroughly searched and 
found the best hardware we could 
distribute. 

As a result, Marot Software 
Systems, Inc. has become Marat 
Systems, Inc. It's the one company 
you can rely on to handle total 
computer needs: from hardware, 
software, operating systems and 
support to total computer solutions. 

If you're a computer dealer or a 
computer consultant, Marat's total 
backup and support could be the 
special something you need to make 
your operation grow. Call or write 
us today. 

----· I 
Hardware 
D ONYX I 
D ALTOS 
D CORVUS HARD DISKS-10 or 

computers including Tandy's 
20 Mb, available for many I 
TRS- 80® Mod II 

D PERKIN-ELMER TERMINALS 
D TELE VIDEO® TERMINALS I 
D XEROX® PRINTERS 

1am a o computer dealer 
o computer consultant I 
D computer user I 

1 Here are the products distributed by 

I 
Marat Systems, Inc. Please check 
items of interest and return this 
coupon to: 
Marot Systems, Inc. 

I 
310 Madison Avenue, Suite 408 
New York, New York 10017 
(212) 661-8550 

I 
TWX 710-581-24 77 
Please send me more information on 
the following: 

Operating System 

I O OASIS® - The mini-like single 
and multi-user machine-
independent operating system 
for Z80 commercial applications 

Here's the hardware 
we now distribute: 

ONYX-Extremely powerful and reliable 
5-user Z80-based micro, with 1 O or 20 
Mb hard disk and integral tape sub­
system. Also available: 16 bit Z8000 
operating UNIX™ Version 7, with up to 
1 Mb RAM for as many as 8 users. 1 0 
or 18 Mb hard disk with integral tape 
subsystem and additional storage 
available. 

ALTOS-Cost-effective floppy disk 
system, 208 K RAM for up to 4 users. 
Expansion to 58 Mb hard disk with tape 
backup available. 

MAROT SYSTEMS 

YOUR EASTERN SOURCE 


Software 
MAGIC WAND™- The most usable full-
f 	 t d . t 'th 

0 
ea ure war processing sys em w1 

extremely powerful text-formatting features. 
D 	MAROT'S MAIL ING LIST PROGRAM-

Maintains up to 65,000 entries 
in zip and name order, by ISAM files. 

D COMPLETE BUSINESS PACKAGES- In 
standard ANSI '74 COBOL. Five module 
accounts receivable. accounts payable. 
general ledger, payroll, order entry/inventory 
plus financial modeling and job costing. 

D ES0-1 ™-Time and billing system for the 
legal profession. 

D MAROT'S OFFICE APPOINTMENT 
SCHEDULER- Maintains complete office 

.I and serious programmers. diary, with ability to compare schedules. 

Name 	 Title ES0-1 is a trademark of Micro 

I 

Information Systems. Inc. 


Company TRS-80 is a trademark ot Tandy Corp. 
 I
OASIS is a product ol Phase One 

Address Systems. 
. . MAGIC WAND is a trademark of

C1ty/State/Z1p 	 Phone ( ) Small Business Applications Inc. 

·---------------· 
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HOWTO MAKE THE 

STARWRITER 25 


WORD-PROCESSIHGPRIHTER 

COMPATIBLE WITH YOUR 


APPLE, PEtTRS·80,

OR DUSIHESS SYSTEM: 


The Starwrlter™ Daisy Wheel 
25 cps printer. 

Theres one big difference between the 
Starwriter 25 and most other letter-quality 
printers: 

About a grand. (Less.) 
And yet it has some features-like painless 

interfacing-that are hard to find at any price. 
For instance: 

Using a 96-character wheel, the C. ltoh 
Starwriter 25 produces excellent letter-quality 
printing on three sharp copies with up to 163 col­
umns, and offers the most precise character­
placement available for outstanding print 
performance. 

The Starwriter 25 comes complete and ready­
to-use, requiring no changes in hardware or soft­
ware. It uses easily available, Diablo-compatible 
ribbon cartridges and daisy wheels, and is "plug­
in" compatible with a wide variety of systems. 

It also comes with a 3-month warranty from 
C. Itoh on parts and labor; supported by one of 

the best service organizations in the industry. 
It can be yours for about $L 895. See your 

nearest dealer for details. 

Leading Edge Products. Inc.. s-s I-----------------· 

225 Tumplke Street. I 
Canton. Massachusetts 02021 I 
Dear Leading Edge: I 
The idea of saving $1, 000 doesn't bother me, so I 
I'd like to see my nearest dealer for details. 
Now, ifljust knew who he was. . . I 

IName _ _____________ 
I 

Title ______________ I 
Company _____________ I 
Street _____________ I 
City ______________ I 

I
State _________ Zip ____ I 
Phone: Area Code ___No._____ I 

-----------------· 

LEADING 


EDGE: 

Leading Edge ProductJ~ Inc., 225 Turnpike Street, Canton, Massachusetts 02021 

DEALERS: For immediate delivery from the Leading Edge Inventory Bank TM call toll free 1-800-343-6833 

In Massachusetts, call collect (617) 828-8150. Telex 951-624 


Dealers, see us at the NCC show, Booth No. 5720/5722. 
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STEP#~.PWG IT IH. 
(THERE IS NO STEP #2.) 

. ­- . . .. 
. . . ­

APPLET.M. 

' PETT.M. 

TRS-80T.M. 

ETC. 
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for 

TRS·BO Models I & 111 


SuperSoft LISP allows the TRS-80 to become 
a complete Artificial Intelligence laboratory! It 
is the tool that takes you to the frontier of Com­
puter Science. 

The SuperSoft LISP is a complete and full im· 
plementation. (It is NOT a subset I) It contains 
an efficient garbage collector which optimizes 
the usage of user RAM, and supports the 
TRS-80 graphics. Below are some features: 

• 	 Runs in 16k level II (with only 6K overhead) 
• 	 Fully implements atom property list structure. 
• 	 PROG is supported. 
• 	 FUNARG device is implemented. 
• 	 Efficient garbage collection. 
• 	Complete with LISP editor and trace. 
• 	 Allows complete range of single precision 

numeric data. 
• 	Works with old as well as new ROMs. 
• 	Contains 97 functions. 
• Sample Programs. 

The LISP package is supplied on tape or 
discette and with a complete user manual. 

cassette version: 	 $75.00 
(requires 16K level II) 

Disk version: 	 $100.00 
(requires 16K disk) 

(manual only: $15.00) 

All Orders and General Information: j VIS4"' I 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 • 

CHAMPAIGN, IL 61820 • . 

(217) 359-2112 
Technical Hot Line: (217) 359-2691 
(answered only when techniciar:i is available) 

SuperSoft 
First in Software Technology 

TRS-80 TRADEMARK TANDV CORP 

System Notes 


Faster BASIC for the 

Ohio Scientific 


John A Sauter, Department of Biochemistry 

5426 Med Sci I, University of Michigan, Ann Arbor MI 48109 


"I don't believe it! The guy who wrote this program 
didn't know what he was doing." How many times have 
you seen a program and said that? Well, I never thought I 
would say it while looking at the Microsoft multiplica­
tion routines written for Ohio Scientific's BASIC. 

Multiplication routines written in software are slow, 
especially when accurate to 9 digits. Programmers are 
always trying to optimize mathematical routines for 
speed. That's why I was surprised that the main loop for 
the multiplication routine contained line after line of inef­
ficient instructions. 

To comprehend the problem, you need to understand 
how a software multiplication routine works. For 
multiplication of large numbers, the process is similar to 
the longhand method taught in school. The two numbers 
to be multiplied, the multiplier and the multiplicand, are 
stored in the floating-point accumulator and the alternate 
floating-point accumulator, respectively. These ac­
cumulators are usually 4 to 5 bytes in length and 
preferably located in page 0 memory. The low bit of the 
multiplier is checked to see if it is set: if it is, the multipli­
cand is added to the product (initially O); if it is not, no 
addition occurs. 

Next, both the multiplier and the product are shifted 1 
bit right (or, alternately, the multiplier is shifted right and 
the multiplicand is shifted left) and the low bit on the 
multiplier is checked again. This process is repeated for 
each bit in the multiplier. Four bytes are required for 9 
digits of precision: a great deal of bit shifting must go on. 
In fact, the bit shifting uses most of the time required for 
a multiplication routine. 

Fortunately, there is a convenient instruction in the 
6502 microprocessor for shifting several contiguous bytes 
1 bit to the right. The ROR instruction shifts a byte 1 bit 
to the right, with the carry shifted into the high-order bit, 
and the low-order bit of the byte shifted into the carry. 
Successive executions of the ROR instruction on con­
tiguous bytes will shift all of the bytes 1 bit to the right, 
with the low bit of l byte shifting into the high bit of the 
next. 

Listing 1 contains a portion of the Microsoft multipli­
cation rou Hri<? for the 6502. It is part of the routine that 
shifts the product 1 bit right. This sequence is repeated 
four more times in the subroutine, and requires a total 
time of 85 µs (with a 1 MHz clock rate while assuming 
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High resolution. dot 
addressable graphics with 
vertical resolution of 72 dots 
per inch and up to 82 dots 
per inch horizontal 
resolution. 

Single sheet feeder is very 
simple to use. The only 
front load feeder available 
on the market today: 

"Q.T. " cover reduces noise 
to an office comfort level. 
This is an optional feature 
to our standard sound dead­
ening case. 

1 K standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer allows a 1920 
character dump to the 
printer freeing the CRT. 

The FeaturesLea 
Integrated Paper Handling System Letter Ouallty Capablllty 
Dual tractor /friction feed allows use of pin feed, The 88G provides a selectable 11 x 7 serif style 
roll or single sheet paper. dot matrix for correspondence printing. 

Versatile Interface Cost Effective 
Data input from most computers can be sup­ The 88G has more features than any other 
ported by the 88G. RS232C serial and Cen­ impact printer in Its price class. First compare 
tronics® type parallel is standard. Options can the quality of the 88G, then compare the price 
be added for current loop, IEEE 488 and high -the 88G wins! Single unit price is less than 
speed serial inputs. 5800. 

'Optional

It. 1111111 Micro Peripherals. Inc. 4426 South Century Drive Salt Lake City, Utall 84107 !801) 263-3081 

I • The Printer People 

Callfornla VITEK 1714> 744-8305 Colorado PLS Associates 1303> 773-1218 Florida GMI Distributors 1305> 894-3354 llllnols Coombs & Associates 
1312> 298-4830 Massachusetts Eastmark 1617> 449-0050 Minnesota Bohlig &Associates 1612> 922-7011 New Jersey Hansen & Hughes 1201> 
652-7055 Oregon Microwave 15031620-8150 Utah PL5 Associates 1801>466-8729 Type·A·Line 1801>521-5310 
International England Russet Instruments. LtCI. 10734> 868147 Terex: 849721 Phoenix Sigma International 1602> 994.3435 Terex: 165·745 
Sigma France IER Tel. 333.67 .81 Telex: 620-289 Canada Norango 1416> 449-2761 
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System Notes 
Listing 1: Section of the multiplication routine from Microsoft's 
disk BASIC. written for Ohio Scientific computers. This section 
can be replaced with a single ROR instruction (ROR $73, where 
the dollar sign denotes a hexadecimal 73). The replacement ac­
complishes the same task in much less time. 

LOC CODE MNEMONIC TIME (uS) 

1946 A9 80 LOA #$00 2 
1948 90 02 BCC $194C 3 
194A A9 80 LOA #$80 2 
l94C 46 73 LSR $73 5 
194E 05 73 ORA $73 3 
1950 85 73 STA $73 3 

that, on the average, the instruction at hexadecimal 194A 
is executed only half of the time). This sequence is also in 
a loop that is repeated for all 8 bits of a multiplier byte, 
requiring a time of 680 µ.s for each subroutine call. 
Finally, the subroutine is called four (sometimes five) 
times for each floating-point multiplication. Thus, a total 
of. 2.72 ms is used for each floating-point multiplication. 
However, the entire listing can be replaced by the single 
instruction (ROR $73). This instruction requires only 5 µ.s 
to execute, for a total time of 800 µ.s for each floating­
point multiplication: a saving of 1.92 ms for each call to 
the multiplication routine. 

My own tests with the changes have indicated that 
BASIC requires approximately 4.9 ms to complete a 
floating-point multiplication on a 9-digit number, 
whereas with the changes, it takes only 3.1 ms. This is an 
increase in speed of 37% ! 

Listing 2: Part of a routine accessed by the addition and sub­
traction routines in Ohio Scientific's disk BASIC. This section 
can be replaced by the single instruction ROR $02 ,X. 

LOC CODE MNEMONIC TIME (uS) 

1854 A9 00 LDA i$00 2 
1856 90 02 BCC $185A 3 
1858 A9 80 LOA #$80 2 
185A 56 02 LSR $02 ,X 6 
185C 15 02 ORA $02,X 4 
185E 95 02 STA $02,X 4 

Other routines that access the multiplication routines 
also execute more rapidly. For instance, the logarithm 
routine takes approximately 34.8 ms to complete a 
9-digit logarithm; with the changes, it takes only 
21.9 ms. This is also an increase in speed of 37%. 

Similar mistakes were found in a section of the nor­
malization routine (starting at hexadecimal 1854) 
accessed by the addition and subtraction routines (see 
listing 2). This sequence is repeated two more times. It 
can all be replaced by the instruction ROR $02,X. 
Another interesting section of the routine occurs at hexa­
decimal 1879 (see listing 3). This can be replaced by-the 
instruction ROR A, which takes only 2 µ.s to execute. The 
actual increase in speed for the addition and subtraction 
routines with the changes installed was too difficult to 
measure since the routines are fairly rapid compared to 
the BASIC loops and other program segments used to test 

From Ba-ilet on Broadway 
to Billiards in Dallas . .. 

. people are finding unique ways to use the Powerful SciTronlcs REMOTE CONTROLLER 

Whether it's the intricate lighting for a Broadway Ballet ar the sim­
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller cc::in meet their needs. 

Here's Why: 
121 Controls 256 BSR remote switches-not just 16 
121 Hardware driven-requires minimum software 
121 No ultrasonic link-prevents erratic operation 

S· 100 CONTROLLER BOARD $159. 121 No BSR command module necessary 

S-100 REAL TIME CLOCK BOARD $159. 

ENCASED CONTROLLER 
 $184. Real Time Clock gives Remote Controller an added dimension!

(TRS-80, Apple II etc .) 
Real Time Clocks are now available to make your remote controller even moreENCASED CONTROLLER &REAL 

TIME CLOCK (TRS-80, Apple II etc) $269. powerful. The RTC feature allows for energy consumption scheduling, event 
APPLE II CLOCK BOARD $129. scheduling and much more. Your imagination is your only limitation when it comes 

to the ways which this RC/RTC combination can be used. 
Send check SciTronics Inc. 
or money 523 S. Clewell St., P.O. Box 5344 
order to: Real Time Clocks feature:

Bethlehem, PA 18015 
(215) 868-7220 la Lithium battery back-up 

Please list system with which you plan to use la Crystal controlled accuracy (.002%) 

peripheral. Master Charge and Visa accepted. la Clock generates interrupts (seconds, minutes, hours) for foreground/background operation 

PA residents add sales tax. COD's accepted. la Complete software in BASIC to Set and Read clock 
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LOWEST PRICE -BEST UALITY 

NORTH STAR 


North Star Horizon 2 
2.5y, Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 

List:On~: $2274 
POWERFUL NORTH STAR BASIC FREE 


SUPERB FOR BUSINESS & SCIENCE 


ZENITH 

MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4995 ONLY $3995 
CP/M® IS INCLUDED! 

SAVE ON MEMORY AND PROGRAMS 

FACTORY ASSEMBLED & TESTED LIST 
HORIZON·1·32K·DOUBLE DEN $2695 
HORIZON·2·32K·QUAD DENSITY 3595 
HORIZON·2·64K·QUAD + HARD DISK 9329 
HORIZON RAM ASSM 16K =$389. 
HORIZON RAM KIT SALE! 16K = $314 
HORIZON DISK DRIVE SALE DOUB DEN SAVE! 
NORTH STAR HARD DISK 18 Mb 4999 
PASCAL-PLUS 14, 18 OR 36 DIGIT PRECISION 

ONLY 
$1980 

2674 
7149 

32K =$579 
32K=$469 

315 
$3929 

249 

SUPERB RAIN 


SUPERBRAIN QD 64K 

List $3995 only $2995 
 List $2895 only $2299 

ERMINALS Z-19 $725 

j INTERTUBE Ill only $725 
DIP-81 PRINTER only $395 

MICROTEK $675 

NEC PRINTER $2569 

TRACTOR, THIMBLE, RIBBON 

lnterSystems 

ITHACA INTERSYSTEMS 2A 

Z·80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V 110-with interrupts 
FDCll Disk Controller 
20 slot motherboard 

List $3595 You Pay Only $2795 
PASCAUZ + THE FASTEST PASCAL $375 


GET READY FOR ITHACA'S Z-8000 

8086 16 BIT CPU & SUPPORT CARD SEATTLE $575 


MORROW 8'' DISK 

DISCUS 2D + CP/M® SOOK ONLY $938 


DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1259 


ADD DRIVES 2D = $650 2 + 2 = $975 

2D·DUAL + CP/M® ONLY $1555 


SYSTEMS MEMORY 64K A & T 4mHz 
$599 

SYSTEMS MEMORY 64K BANK SELECT 
$789 

CENTRAL DATA 64K RAM $599 
ITHACAMEMQRY 8/16·bil 64K $845 
SEATTLE MEMORY 8/16BIT16K 4Mhz 

$275 
SSM KITS Z·80 CPU $221 
VIDEO BRO V83 4Mhz $412 
ANADEX PRINTER DP-9500·1 $1349 
CATNOVATION MODEM $169 
TARBELL DISK CONTROLLER DD $445 
ECONORAM 2A8K ASSM $179 
NSSE 1·22 & P01 TERRIRC PROGRAMS 

ONLY $10. EACH 
NORTHWORD 294 MAILMAN 234 
INFOMAN $364 

TARBELL COMPUTER-PHONE 

RCA-COSMAC VP·111 99 RCA·COSMAC 
VP-711 $199 
COLOR! RAINBOW 385 
SPECTRUM $289 
EZ-80 Machine Language Tutor $25 
EZ·CODERTranslates English to BASIC 

$71 
ECOSOFT FULL ACCOUNTING PKG 

$315 
BOX OF DISKETTES $29 
SECRETARY WORD PROCESSOR 

The Best! $99 

TEXTWRITER Ill Book Writing Program 
$112 

GOFAST NORTH STAR BASIC Speeder 
Upper $71 

Which Computers are BEST? 
BROCHURE FREE · 

North Star Documentation refundable 
w/HRZS20 

AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 

square
American ~ Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 

® CP/M Is a registered trademark of Dlgltal Research, Inc. 
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System Notes-------------------------------------------------------­
Listing 3: Section from the normalization routine used by the 
addition and subtraction routines in Ohio Scientific 's disk 
BASIC. This section can be replaced by the instruction ROR A. 

LOC CODE MNEMONIC TIME (US) 

1879 08 PHP 3 
187A 4A LSR A 2 
187B 28 PLP 4 
187C 90 02 BCC $1880 3 
187E 09 80 ORA # $80 2 
1880 cs !NY 

them. I did notice that BASIC testing loops often 
executed approximately 10 % faster with the changes. I 
attribute this to the faster addition routine. 

I suspected that the division routines would also con­
tain errors, but di~covered that the ROL instruction was 
used wherever it was needed. (The ROR instruction isn't 
necessary in division.) 

I immediately contacted Ohio Scientific and Microsoft 
to inform thetn of the problem. Both replied with an ex­
planation that restored my faith in big-name software 
companies. Apparently, earlier versions of the 6502 
microprocessor did not include an ROR instruction, but 
as customer demand grew, MOS Technology incorpor­
ated an ROR instruction in later versions of the 6502. Un­
fortunately, some of the earlier Ohio Scientific computers 
had already been sold with the old microprocessor. 
Therefore, Microsoft wrote its BASIC without any ROR 

instructions to make the software compatible with the 
earlier versions of the computer. Listings 1, 2, and 3 are 
actually macro expansions of the ROR instruction. 
[Macros are one-line pseudoinstructions placed in an 
assembly-language source listing. When processed, they 
are replaced by a (predefined) set of assembly-language 
instructions and assembled into machine lan ­
guage . .. .GW] Microsoft assured me that this was done 
only for the KIM and Ohio Scientific computers. All 
other versions of 6502 BASIC were written using the 
ROR instruction. 

For those who have later versions of Ohio Scientific 
computers and don't have BASIC permanently stored in 
read-only memory, there is a way to change Ohio Scien­
tific's disk BASIC to use the ROR instruction. If you are 
using the OS-650 disk operating system; the program in 
listing 4 will permanently change your BASIC for 8-inch 
disks. It simply loads a part of the BASIC interpreter into 
memory, POKEs in the required changes, and stores the 
changed code back on disk. For 5-inch disks, statement 
80 should be changed to read: 

80 DISK!"CA 4200=03,l" 

and statement 150 should be: 

150 DISK!"SA 03,1=4200/8" 

PUT TIME AND REMOTETHUNDERCLOCK PLUS™ CONTROL IN YOUR APPLE II 

The THUNDERCLOCK PLUS is two peripheral systems on one card for your APPLE II OR II PLUS. An accurate, reliable, 

real·time clock/calendar and an interface for the popular BSR X-10 Home Control System. 


The THUNDERCLOCK clock/calendar makes accurate time and date available to your programs: month, date, day-of-week, 

hour, minute, and second, in any of four software selectable formats. On-board batteries keep your THUNDERCLOCK 

running when your APPLE II is turned off • for up to four years before battery replacement. 
On-card lK firmware makes reading or setting the time easy from APPLESOFr or INTEGER 
BASIC, PASCAL, or assembly language programs. And it provides software selectable 
interrupts at any of three rates: 64, 256, or 2048 interrupts/second. 

THE PLUS 
Add THUNDERWARE'S X-10 ULTRASONIC INTERFACE OPTION to your 
THUNDERCLOCK and your programs can send all 22 BSR X-10 commands so you can 
remotely control lights and appliances. A full 128 dim/bright levels. And a powerful disk 
software package! The THUNDERWARE SCHEDULER software lets you create schedules to 
control lights, appliances, security systems, or almost any other electrical device. The software 

Available through your dealer. Suggested retail prices: 
THUNDERCLOCK PLUS ................... $139 
Clock/calendar card with batteries and 
user's manual 

X· 10 INTERFACE OPTION ................. $49 
BSR X· 10 Ultrasonic interface, disk with 
SCHEDULER SOFTWARE & demos, and 

If your dealer doesn't carry the 
THUNDERCLOCK PLUS: 

ORDER TOLL FREE (VISA/MC) CALL: 
800·227·6204 EXT 307 (Outside California) 
800·632·2131 EXT 307 (California Only) 

user's manual 
PASCAL SOFTWARE ..••.....•.•................ $29 OR WRITE TO: 
Disk with PASCAL interface for clock and 
X • 10 interface, and user's guide . THUNDERWARE INCORPORATED 

BSR X·IO io a rrademark of BSR (USA) LTD. MANUALS ONLY, each ........•................. $5 P.O. Box 13322, Oakland, CA 94661 
California resident• add 6% 1iale1 tax APPLE II i1 a rrademark of APPLE COMPUTER, INC 

includes: SCUTIL· the SCHEDULER utility that lets you make or change a schedule, and SCHED· executes your schedules in 
real-time using the THUNDERCLOCK. SCHED runs in the 'background' so you can run other programs in the •foreground'. 

The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. Supported by intelligent, easy to use firmware, a powerful 
software package, and good documentation! · 
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____________ _ 

com 
that's destined to be 
the head of the class! 

The Monroe Educational Computer 
What takes the Educational Computer to the head of the 
class is that so many of its "standards" wind up as costly 
"extras" on other microcomputers. Features like: 

• 96K ot system RAM including 32K of user RAM 

• over 320,000 bytes of built-in flexible disc storage 

• 	 typewriter-style upper and lower case keyboard, 10­

key numeric pad 

• 	 8-key row of user-definable keys providing 16 


additional keyboard functions 

• 	 extended BASIC language 
• 	 three serial RS232 ports for communications, 


printers and peripherals 

• 	 high and low resolution color graphics with color text 

Monroe gives you much more than hardware. You will 
have access to a full-range, Monroe-developed, 
software library that makes this computer so versa­
tile, so powerful, it will serve educational needs from 
primary to secondary to college levels! Monroe Systems For Business 


With Monroe, you'll never be left alone with a computer and The American Road 


nowhere to go for help. The Educational Computer will be sold, Moms Plains, NJ 07950 

leased, serviced and personally installed through Monroe's 350 AIL Monroe Educal1on Cen1er 

branch offices nationwide. Name 
For full details, fill out the coupon and send to Monroe 

Tole ________ _____
Education Center. 

Educational faci\11y -------- ­

Address---------- - ­

C11y _____________ 

S1a1c _ ______Z1p ____[E MONROE 
Circle 272 on inquiry card. 	 Litton Systems For Business 
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OS-9 ™ MULTIPROGRAMMING 

OPERATING SYSTEM 


Jtue multitasking, real time operating system for 

timesharing, software development, database, 


process control, and other general applications. 

This versatile OS runs on almost any 6809-based computer. 

• UNIX'" -like file system with hierarchical directories, 

byte-addressable random-access files, and full file security. 

Versatile, easy-to-use input/output system is hardware in­

dependent and expandable. 


• Powerful "shell" command interpreter features: 110 

redirection, multiple job stream· processing, and more. In­

cludes a complete set of utility commands. 

• OS-9 Level Two uses hardware memory management 

and can address over one megabyte of memory. Also 

includes pipes and filters for inter-process data transfers. 


• OS-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 

OOS-9 Level Two $495* D Level One $195 

BASIC09r'"' PROGRAMMING 

LANGUAGE SYSTEM 


Extended BASIC language compiler/interpreter with 
integrated text editor and debug package. Runs 
standard BASIC programs or minimally-modified 

PASCAL programs. 

• Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 

• Additional control statements for structured 
programming: IF ... THEN . . . ELSE, FOR ... NEXT, 
REPEAT ... UNTIL, WHILE ... DO, LOOP ... ENDLOOP, 
EXITIF ... ENDEXIT. 

• Allows user-defined data types and complex data 
structures. Five built-in data types: byte, integer, 
9 digit floating-point, string and boolean. 

•Runs under OS-9'" Level One or Level Two. DS195* 

OTHER OS-9™ FAMILY SOFTWARE 

• Stylograph ™ Screen-Oriented Word Processor 

• Interactive Assembler • Macro Text Editor 

• Interactive Debugger 

BAS!Cjl9 and OS·9 are trademarks of Microware® and Motorola. UNIX is 
a trademark of Bell Laboratories.• Most software is available on ROM or 
diskette in versions for many popular 6809 computers. Contact 
Microware® for specific availability. 

For compatible hardware see GIMIX ad page 142. 

MICROWARE@ 
Microware Systems Corp., Dept. 82 
5835 Grand Avenue, Des Moines, Iowa 50304 
(515) 279-8844 • TWX 910-520-2535 
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System Notes 

l have not been able to test these changes for the 5-inch 

systems, and I suggest that you exercise caution in using 
them. For systems that use the OS-65U operating system, 

the program in listing 5 should be used to change your 
BASIC. . 

Ohio Scientific often boasts of supporting the fastest 

BASIC of any of the popular personal computers, and it 

can give you a great sense of satisfaction to make it run 
even faster. I have run BASIC with these changes for four 

months and have noticed that all of my programs run 
faster than before, especially those loaded with 
mathematical equations. If you decide to incorporate 

these changes into your system, I suggest that you first 
try them on an old copy of your operating system to en­

sure that the changes work on your computer.• 

Listing 4: Program used with the OS-65D operating system and 
8-inch disks. Beginning at hexadecimal location 4800, the pro­
g1 n/// loads a portion of BASIC into memory, then POKEs the 
appropriate ROR instructions into the mathematical routines 
and stores the revised BASIC back on the disk. 

10 REM DISK BASIC CORRECTION ROUTINE. OS-65D, 8" DISKS 

20 DATA 118,2,118,3,118,4,104,106,200,208,232,24,96 

30 DATA 102,115,102,116,102,117,102,118,102,189,152 

40 DATA 74,208,214,96 

50 REM SET UP TOP OF MEMORY TO $47FF 

60 POKE 132,255 : POKE 133,71 : POKE 128,255 : POKE 129,71 

70 REM CALL IN A PORTION OF BASIC TO $ 48 00 

80 DISK!"CA 4800=04,l" 

9 0 Al=l8516 : REM 18516 = $4854 

100 A2=18758 : REM 18758 = $4946 

110 REM POKE IN THE CORRECTED CODE 

120 FOR I=O TO 12 : READ D : POKE Al+I,D : NEXT 

130 FOR I=O TO 14 : READ D : POKE A2+I,D : NEXT 

140 REM SAVE THE CORRECTED BASIC BACK ON DISK 

150 DISK!"SA 04,1=4800/B" 

16 0 END 


Listing 5: Program used with the OS-65U operating system. 
This program does the same thing as listing 4, but begins at 
hexadecimal location 7800. 

10 REf l DISK BASIC CORRECTION ROU TINE. OS-65U 
20 DATA 0,36,0,0,0,2,0,120 
30 DATA 118,2,118,3,118,4,104,106,200,208,232,24,96 
40 DATA 102,115,102,116,102,117,102,118,102,189,152 
50 DATA 74,208,214,96 
60 REM SET UP USR FUNCTION AND PUT AND GET ROUTINES 
70 POKE 8778,192 : POKE 8779,36 
80 POKE 9432,243 :POKE 9433,40 
90 POKE 9435,232 : POKE 9436,40 
100 REM DISK ADDRESS = $1800 + $0COO, NUMBER OF BYTES = $0200 
110 REM RAM ADDRESS = $7800 
120 CB=9889 : FOR I=l TO 8 : READ D : POKE CB+I,D : NEXT 
130 REM CALL IN A PORTION OF BASIC TO $7800 
140 ER=USR( 0) 
160 Al=30804 : REM 30804 = $7854 
170 A2=31046 : REM 31046 = $7946 
18 0 REM POKE IN THE CORRECTED CODE 
190 FOR I=O TO 12 : READ D : POKE Al+I,D : NEXT 
200 FOR I=O TO 14 : READ D : POKE A2+I,D : NEXT 
210 REM SAVE THE CORRECTED BASIC BACK ON DISK 
220 ER=USR(l) :CLOSE 
230 END 

I 



MICROBYTE INTRODUCES 

MORE PROFIT FOR YOUR BOTTOM LINE 


32K STATIC MEMORY BOARD 
•Fully S100 bus compatible, IMSAI , SOL, ALTAIR, ALPHA MICRO 
•Uses Intel low-power 2141L-4 4Kx1 Static RAM 
•2 MHz or 4 MHz operation 
•Gold contacts for higher reliability 
•Thermally designed heat sink (board operating temperature 0-70°C) 
•Commercially designed power bus; 7 ground bus bars; 0.1 uf 
decoupling capacitors 

•Fully tri·state buffered 
•Inputs 	fully low-power Shottky Schmitt Trigger buffered on all 
address and data l ines 

•Phantom is jumper selectable to pin 67 
•Each 4K bank addressable to any 4K slot within a 64K boundary 
•4K hardware or software selectable 
•One on-board 8-bit output port enables or disables the 32K in 4K blocks 
•Selectable port address 
•4K banks can be selected or disabled on power on clear or reset 
•Wil l operate with or without front panel 
•Compatible with Alpha Micro, with extended memory management 
tor selection beyond 64K 

•No OMA res triction 
•Low power consumption 800mA 
•Fully warran ted for 126 days from date of shipment 

DISK CONTROLLER 
•OMA to within 16M byte o f memory 
•State-of.the-art NEC765 LSI Controller 
•IEEE·S100 compatible 
•OMA arbitration allows use of multiple boards within a system 
•PLL data recovery for totally reliable operation 
•Write pre-comp switched at mid·disc for reliable double density 
operation 

•Supports up to four (4) drives 
•Power On, Power Off or Reset deselects drives to avoid 
damaging files 

•Drive deselect Time Out, deselect drives not in use 
•Single or double sided operation 
•Single density/double density operation 
•8" standard drives 
•Separate Vee supply for data recovery to eliminate possible noise 

problems 

64K DYNAMIC RAM BOARD 
•Fully S-100 bus compatible/Alpha Micro compatible 
•64K x 8 bit dynamic RAM 
•Low power: + 8VDC @ 700 ma 

+16VDC @ 100 ma 
- 16VDC @ 25 ma 

•Built-in-parity with LED indicator and vector interrupt 
•Memory addressable in four 16K banks 
•Hidden refresh 
•Gold contacts for high reliability 
• 72-hour Burn-in 
•Memory mapped via DIP switch 
•Buil t-in programmable write-protect 
•Programmable control port for parity and bank control 

MICROBYTE has the products - from memory 
boards to complete S-100 systems, and we offer 
the rest of the value cluster - call today for the 
whole story on how you can become a Micro­
byte dealer. 

4 PORT 1/0 
•Quad RS·232C Serial Ports, One 20mA Current Loop Port 
•Fully IEEE S-100 Bus Compatible 
•Asynchronous Communications with Z80A·Dart(TM) or 
Synchronous Communications with Z80A·SI0/0(TM) 

•Full Set of Modem Control Signals , including RI (Ring Indicator) 
•Easily Configurable to Any Type of Terminal Interface 
•110 Servicing Environments: (1) Polled; (2) Bus Vector ; 
(3) Z80 Mode 2 Vector 

•Off-Board Interrupt Daisy Chain Capability 
•Special Receive Conditions : 

Error; (3) Receiver Overrun Error 
•Baud Rates Selected Indiv idual ly from 50 Baud to 300K Baud 
•72 Hour Burn-In 

MICROBYTE 1198 E. Willow St., Signal Hill, CA 90806•(213) 595-8571 

Circle 253 on inquiry card. 

(1) Framing Error; (2) Parity 
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Book Reviewws 

Prlnclples of 
Interactive 
Computer 
Graphics, 2nd 
Edition 
William M Newman and 
Robert F Sproull 
McGraw-Hill, 1979 
541 pages, hardcover 
$25.95 

Reviewed by 
Richard L Emery 
559 Taos Ct 
Saginaw TX 76179 

Is your computer a glori­
fied scorekeeper? Was zap­
ping your 10,000th Klingon 
your most creative accom­
plishment? Perhaps you have 
tried to do more, to be more 
creative. However, the books 
you found were either too 
simple ("See Dick run the 
program. Run, Dick, run.") 
or too technical ('The vec­

tored translation of a qua­
dratic polynomial synthesiz­
ing imaginary roots and real 
constraints utilizing classical 
fourth-order Runge-Kutta 
numerical techniques .. . "). 

With the second edition of 
Principles of Interactive 
Computer Graphics, you can 
explore the special techniques 
of computer-generated 
graphics (see page 146 of the 
December 1977 BYTE for a 
review of the first edition). 
The first edition, published in 
1973, discussed algorithms 
and hardware in reference to 
vector-drawing displays, 
because these were the most 
common type of display. At 
the time, raster-scan displays 
were available, but program­
mers mainly used them for 
data entry and interactive­
program preparation. When 
experimenters needed inex­
pensive, human-readable 
output devices for micropro­

cessor-based computers, the 
raster-scan method was de­
veloped for graphics use. 
Newman and Sproull recog­
nize this and have included a 
section devoted to the soft­
ware techniques needed to 
implement graphics capa­
bilities on raster-scan dis­
plays. This section describes 
angle and line generation, 
solids generation, interactive 
computation, hardware, and 
language implementation. 

Another major change is 
the use of Pascal to describe 
the algorithms. The first edi­
tion used a language called 
SAIL, which required the in­
clusion of a user's manual. 
Because of the wide use of 
Pascal, today's readers will 
more easily understand the 
material presented. Even 
those whose knowledge of 
Pascal is limited will com­
prehend the algorithms with 
little difficulty. 

There are twenty-six chap­
ters arranged in six parts. 
Part 1 discusses line drawing, 
point plotting, transforma­
tions, windowing, and clip­
ping. This material is applica­
ble to raster-scan and vector­
drawing displays. In part 2, 
emphasis is on graphics pack­
ages-that is, groups of sub­
routines to be invoked by ap­
plications programs. Part 3 
describes the man-to-machine 
interface. Here, the authors 
identify several input devices 
(keyboards, light pens, tab­
lets, three-dimensional input) 
and methods to use them. In 
part 4, the following subjects 
dealing with raster-scan 
graphics are covered: fun­
damentals, solid-area conver­
sion, interactive methods, 
and hardware. 

Three-dimensional graph­
ics techniques are more 
thoroughly examined in part 
5, which includes perspec­
tive, shading, curved sur­
faces, and hidden-line/hid­
den-surface algorithms. Part 
6 brings it all together by 
outlining various hardware 
display units, methods of 
user interfacing, and graphics 
languages. Two appendices 
are included. The first is a 
discussion of matrix- and 
vector-arithmetic operations; 
the second, homogeneous 
coordinate techniques. Many 
of the clipping, windowing, 
and transformation tech­
niques require a fundamental 
knowledge of vector and 
matrix computation. These 
two appendices provide that 
knowledge, as long as you 
understand mathematical 
notation. 

Although this book still is: a 
basic tool for college- and 
graduate-level computer 
science courses, the novice or 
personal computerist will 
find it understandable. This 
book will spark your imag­
ination and challenge your 
creative abilities. Once that 
challenge is accepted, zap­
ping Klingons will be a 
bore.• 

The Newest 
Member of The 
Advance Access 

Diskette 
Protection Family 
For Further Information 
CALL TOLL FREE 
800-323~~412 

ADVANCE ACCESS GROUP 

2200 s. Main St.. Lombard, L 60148 312-629-5800 
"Manufacturers of Information Processing Supplies" 
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Software for the Apple II and Apple II Plus* 

METEOROIDS IN SPACE'"BENEATH APPLE DOS By Bruce Wallace 

A Technical Manual We have taken our popular space
By Don Worth and Pieter Lechner game. formerly called Asteroids in 

Become an expert on the in tricacies of Apple's DDS I D1s~ Dperating System). BENEATH Space, and made some important im ­
APPLE DOS is the perfect companion to Apple's 00.S 33 Manual. Containing eight provements. To accent these improve· 
chapters, three appendices, aglossary, an index, and over 160 pages, this manual will ments we have given it a new name ­
serve to completely fill in the many gaps left by Apple 's DOS 3.3 Manual. Written for METEOROIDS IN SPACE. Your space 
Apple users with DOS 3.3, 3.2 or earlier versions, any Apple disk user would welcome ship travels through a shower of 
having this carefully written manual at his fingertips. deadly meteoroids. If your ship is hit, it 
LEARN . will be destroyed, so you use your laser 

gun to blast the meteoroids. Big
• How DOS 3.3 differs from other DOS versions. 
• How disks are protected. 
• How to reconstruct a damaged diskette CATALOG. 
• How tracks are formatted. 
• How to use the disk directly, without DOS. 
• How to call DOS's file manager. 
• How every routine in DOS works. 
• How to customize DOS to your needs. 
• How to overcome DISK 1/0 ERRORS. 
• About the "secret" file types - S and R. of two options ­

INCLUDES . .. buttons controls the laser fire. In METEOROIDS IN SPACE, the spaceship's velocity 
gradually decreases unless more thrust is applied, adding an element of control. Also• 	Large quantities of excellent diagrams and tables. new to this version is ahyperspace feature - translate instantly to another spot in the• Source listings of useful disk utilities. galaxy. The game is over when five of your ships have been destroyed. An additional• Glossary of over 150 technical terms. ship is added for every 10,000 points you score. Runs on any Apple II with at least 32K• Exhaustive description of DOS program logic. of RAM and one disk drive.

• Handy reference card. Diskette - $19.95• Useful patches to DOS. 
• 	Many programming examples. 


ASTROAPPLE'" by Bob Male.
Book - $19.95 Your Apple computer becomes your astrologer, 
generating horoscopes and forecasts based on the 
computed positions of the heavenly bodies. ThisCROSS-REF by Jim Aalto program offers adeligh tful and stimulating way toApplesoft programmers will be delighted to have this crossreference utility program in entertain friends. ASTROAPPLE produces nataltheir 'tool kit' of software aids. What can CROSS·REF do to speed and facilitate your horoscopes (birth charts) for each person basedApplesoft program development' Consider these func tions: on his or her birth data. Any two people may be 

VARIABLE CROSS REFERENCE LINE CROSS REFERENCE compared for physical. emotional, and intellectual 
FIND VARIABLE 	 FIND LINE NUMBER compatibility. Theprogram is written in Applesoft
REPLACE VARIABLE VARIABLE ONLY LISTING BASIC with machine language subroutines. It 

LINE ONLY LISTING requires either RAM or ROM Applesoft and at least 
Features that make CROSS-REF easy to use include: 32K of memory. 

Cassette - S 14.95 Diskette - $19.95• Written in machine language, occupies less than 3K. 
• Resides passively in memory while DOS or Applesoft is active. 
• Can be loaded with your Applesoft program already resident. 
• 	Very fast - a VARIABLE CROSS REFERENCE for a 16K Applesoft program can star t 


printing in 5 seconds. 
 ( . :r • .,.~P-'.'"~!1~ FRACAS'" by Stuart Smith. 
1i r ~ ' : • -':./ .) A fantastic adventure game like no other! Up to eight• Contains printer format controls and headers for documentation. 
·' . ~ · · •~ players can participate in FRACAS at the same .time. 
f'J"> · I" i).~·: Journey m the land of FAROPH, searching for hidden 

• Prints English language error messages. 

Cassette - $22.95 Diskette - $24.95 )_, '"l , v~i.1 treasure while warding off all sorts .of unfriendly and 
: . ~--~~ ~i '< dangerous creatures. You and your friends can compete
; . 't~;:; ;.. ~.. _;, · with each other or you can join forces and gang up on the 
lj _.S9!' _."if •·'- ~0,: monsters. Your location is presented graphically and sound

L LINKER by Don Worth. ( --- - -_ 1• ,._ effects enliven the battles. Save your adventure on disketteTurn your Apple II or Apple II Plus into a powerful and productive 
. ., , ""' ''""''"" ~;. or cassette and continue it at some other time.Both integer

;;;;;;/;',;';;:;,. />'11. BASIC and Applesoft versions included. Requires at least
software development machine with this superb linking loader/editor 

I 
package. LINKER does the following and much more: - • ~ 32K of RAM. 

• 	Dynamically loads and relocates suitably prepared machine 
language programs anywhere in RAM. Cassette - $19.95 Diskette - $24.95 

N 
• Combines a main program with subroutines. You can assemble a 


subroutine once and l han use it with as many main programs as you 

wish. BATILESHIP COMMANDER'" by Erik Kilk and Matthew Jew.• Produces a map of all loaded routines,giving their location and the


K total length of the resulting module. 

• Contains alibrary of subroutines including binary multiplication and s J+.n 	 ndt ? 

E 
division, print text strings, delay, tone generator, and random 

number generator. 
 A game of strategy. You and the computer each start out by positioning five ships of 

Linker works with virtually any assembler for the Apple II. Requires 32K different sizes on aten by ten grid.Then the shooting starts. Place your volleys skillfully 
of RAM and one disk drive. - acombination of logic and luck are required to beat the computer. Cartoonsshow 

Diskette - $49.95R 	 the ships sinking and announce the winner. Sound effects and flashing lights also add 
to the enjoyment of the game. Both Applesoft and integer BASIC versions are included.Manual Only - $19.95 Requires at least 32K of RAM. 

Cassette - $14.95 Diskette - $19.95 

FASTGAMMON'" By Bob Christiansen. 

Sound, hi res, color, and musical cartoons have 
 Also by Don Worth .helped make this the most popular backgammon 

playing game for the Apple fl. But don't let these 
 BENEATH APPLE MANOR - Adventure. Uses Integer BASIC. 
entertaining features fool you - FASTGAMMON Cassette - $14.95 Diskette - $19.95
plays serious backgammon. Runs on any Apple II 

with at least 24K of RAM. 
 BABBLE - Fun with words, sound, and graphics. 

Cassette - $19.95 Diskette - $24.95 Cassette - $19.95 Diskette - $24.95 

meteoroids shatter into smaller 
meteoroids when hi t. and the smaller 

4
.:.. 

ones are usually faster and just as 
deadly. From time to time you will en· 
counter an alien space ship whose 
mission is to destroy you, so you'd 
better destroy it first. All the action is 
displayed in fast, smooth, high resolu­
tion graphics, accompanied by sound effects. You now can con trol your ship using one 

the Apple game paddles or the keyboard. One of the game paddle 

~~~!~~ui~~~~~~ ~ (213) 344-6599 
Now exclusive distributors tor products from The Software Factory, Newhall, California 

WHERE TO GET IT: Call us at (213) 344.5599 for the name of the Quality Software 
dealer nearest you. If necessary you may order directly from us. Mastercard and 
Visa cardholders may place orders by telephone. Or mail your check or bankcard 
number to Quality Software, 6660 Reseda Blvd., Suite 105, Reseda, CA 91335. 
California residents add 6% sales tax. SHIPPING CHARGES: Within North America 
orders must include Sl.50 for first class shipping and handling_Outside North 
America the charge for airmail shipping and handling is $5.00. Pay in U.S. 

*Apple II and Apple II Plus are tradem arks of Apple Comput er. Inc. currency. 
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TURN MULTl·USER DREAMS 
INTO PRACTICAL REALITY... 

...TIES IT ALL TOGETHER. 
Interfacer 3, an 8 port serial board, is the answer to the serial interfacing problems inherent in mufti-user systems. 

eAll 8 channels are true RS-232 with full handshake. 

• 6 asynchronous DCE interface channels hook up directly to terminals and printers (no wiring changes required). 

• 2 asynchronous or synchronous interface channels (DCE or DTE) are optimized for connection to modems, 

printers, CRTs, and similar devices. 


•Boards may be cascaded for up to 32 channels. 

•Includes software programmable Baud rates and many other convenience features. 

Like our best-selling Interfacer 1and Interfacer 2 boards, Interfacer 3 meets the 
most demanding electrical and mechanical specifications, and is built to the same 
stringent standards that have established our position of technical leadership in the 
S-100 field. 

Starting in June, mufti-user systems will be able to enjoy CompuPro quality 
interfacing in an extremely convenient format. Interfacer 3 is available at finer 
computer stores world-wide, or order directly from us. 

division of QmpuPro™ 
BOX 2355, OAKLAND AIRPORT, CA 94614 (415) 562-0636 



WHEN YOU TIRE Of.. TOYS... 
YOU'RE READY FOR CompuPro. 

Sure, "all-in-one" computers can be great. intelligent toys; but for scientific, industrial, and commercial 
applications, toys aren't good enough. You need a computer that works, works right, and keeps on working: 
you need a precision machine with CompuPro's component-oriented design philosophy. 

Like quality component systems for audiophiles, S-100 component computer systems offer flexibility, 
ease of maintenance, easy upgrading, resistance to obsolescence, and well- integrated systems performance. 
Full conformance to all IEEE 696/S-100 specifications ensures that CompuPro components will work with each 
other in a reliable, predictable fashion; and our S-100 engineering expertise, accumulated over 6 years of 
designing quality components for S-100 systems, allows us to deliver cost-effectiveness along with outstanding 
performance. 

All CompuPro products meet the most demanding mechanical and electrical standards, and are 
backed with one of the best warranties in the business (l year limited warranty on all products, 2 year limited 
warranty with exchange program for products qualified unde; the Certified System Component program). 

If you depend on your computer, depend on CompuPro. 

NEW! DISK 1: ASUPERB DISK CONTROLLER. 
A/T $495, CSC $595 

Finally. a disk controller worthy of the CompuPro name. This state of 
the art design uses properly implemented D'IM with arbitration, 
meaning that Disk l con co-exist-without any conflict whatsoever-on 
the some bus as other DMA devices. And because Disk l hos 24 bit 
DMA addressing capability. you hove disk access to a full 16 
megabyte memorymop. 

Speed? Disk l transfers data Independently of CPU speed. and 
operates efficiently with older 2 MHz CPUs as well as the new 10 MHz 
BOB6s. Versatility? Disk l handles up to four B .. or 5.25.. floppy disk 
drives (Including 96 track high density minlfloppies). single or double 
sided. single or double density (soft sectored). Convenience? Disk l 
Includes BIOS for CP/M-BO: as well as on-board boot for automatic 
startup and on-board 3 wire Interface for system lnltlolizotion. 
Compatibility? Disk 1is compatible with MP/M'. CP/M,OASIS', CP/M­
BO. and CP/M-B6. Reliability? Uses Industry-standard. third generation 
controller chips and the some design excellence that Is a port of 
every CompuPro product. 

We weren't going to put out another me-too disk controller ...and 
we didn't.The CompuPro Disk Controller Is here. 

S·lOO HIGH SPEED MOTHERBOARDS 
Actively terminated. fully shielded motherboards handle clock 

speeds up to 10 MHz. Unklts hove edge connectors and termination 
resistors oresoldered in place for easy assembly. 
20 slot motherboard with edge connectors - Unkit Sl 74. A/T $214 
12 slot motherboard with edge connectors Unklt $129, A/T $169 
6 slot motherboard with edge connectors Unklt SB9, All $129 

MEMORIES FROM THE MEMORY LEADER 
CompuPro memories feature fully static design to eliminate 

dynamic timing problems. full conformance to oil IEEE 696/S-100 
specifications, high speed operation ( 4/5 MHz Unklt, 10 MHz A/T and 
CSC). low power consumption, extensive bypassing. and careful 
thermal design. Unklt A/T CSC 
BK RAM 2A . .............. .. .. . ... .. .. . ... .. $159 $189 $239 
16K RAM 14 (extendedcddresslng) ••.... • . •• •.... $279 $349 $429 
16K RAM 20-16 (1ntendedodd1eu1rocndban~selecl) , • , • • , $319 5399 $479 
24K RAM 20-24 (exlended addfessrno and bank select) , • , , , , $429 $539 $629 
32K RAM 20-32 (e• tendedaddre ssi r "Qondoonk sel&el) , , , , • , $559 $699 $799 
NEWI 64K RAM 17. Amazingly low power In a 64K fully static RAM 
board: draws less than 1.75 Watts typical. 2.5 Watts maxi It's fast, too; 
runs with 6 MHz Z-BO' CPUs, or up to 10 MHz with BOB6/BB family CPUs. 
Uses IEEE extended addressing protocot also, user may turn off 2K 
windows from EOOO to FFFF in order to accommodate memory­
mopped peripherals/disk controllers. (The CompuPro disk controller 
con use the full 64K since It employs properly Implemented OMA 
techniques). $1095 Unkit. $1395 A/T, $1595 CSC. 

Most CompuPto products are available In Unklt form. Assembled/Tested, or 
qualified under the high-reliability Certified System Component (CSC) program (200 
hour burn-In, more). Note: Unklts ae not Intended for novices. as de·bugging may be 
requifed due to problems such as IC h fait mortality. Factory service Is available fOf 
Unklts at a flat service charge. 

SYSTEM SUPPORT 1 
$295 Unkit, $395 A/T, $495 CSC 

This multi-purpose S-100 board provides sockets for 4K of 
extended address EPROM or RAM (2716 plnout) with one battery 
backup socket; battery backup month/day/year/time crystal clock 
with BCD outputs; optional moth processor (9511 or 9512); full RS-232 
serial port: three 16 bit Interval timers (cascade or use Independently): 
two Interrupt controllers service 15 levels of interrupts; power foll In­
dicator; and comprehensive owner's manual with numerous software 
examples. Conforms fully to oil IEEE 696/S-100 standards. (Add Sl95 to 
the above prices for the optional 9512 moth processor.) 

COMPUTER ENCLOSURE 2 
$825 desk top version, $895 rack mount version 

Includes fused. constant voltage power supply (+BA at 25 Amps. 
+ 16V at 3 Amps. and -16V at 3 Amps): 20 slot shielded/active 
terminated motherboard; and rugged oil-metal enclosure with dual 
AC outlets on rear, heavy-duty line filter. circuit breaker. quiet ventila­
tion fan. and reset switch. Rock mount version Includes slides for easy 
pull-out from rock frame. 

Also available: COMPUTER ENCLOSURE 1. Some os above. but 
less power supply and motherboard. $289 desktop. $329 rock mount. 

HIGH SPEED S·lOO CPU BOARDS 
CompuPro CPU boards meet oil IEEE 696/S-100 specifications 

(Including timing). CPU 8085/88 uses two processors.on BOB5 and 
BOBB.to provide both 16 and B bit capability with a standard B bit bus. 

8 Bit CPU Z(withZBOA'CPU)... . ... .. $225 Unkit. $295 A/T, $395 CSC. 
B Bit CPU B085.. . . . . . ............ . . $235 Unkit, $325 A/T, $425 CSC. 
16/8 Bit CPU 8085/88..... .... $295 Unkit. $425 A/T (both operate at 
5MHz): $525 CSC (with 5 MHz BOB5. 6 MHz BOBB). 

SOFTWARE 
8088/B086 MONITOR-DEBUGGER: Supplied on single sided, single 
density.soft sectored B .. disk. CP/M' compatible. Great development 
tool; mnemonics used In debug conform os closely as possible to 
current CP/M' DDT mnemonics. $35. 

PASCAL/M• FROM SORCIM: PASCAL-easy to learn. easy to apply-con 
give a microcomputer with CP/M' more power than many minis. and 
SORCIM's PASCAL Is the best we've been able to find regardless of 
price. We supply a totally standard Wirth PASCAL/M• 8" disk and 
comprehensive manual. Specify Z-BO' or BOBO/BOB5 version. Sl 75. 

TERMS: Price' 5hown dO nor Include dealer lnslollalton and suppo11 serv ices. Col1lo,n;o 1es1dents odd to~ . A•ow o l 
1ea sl 5't Volpp'ng; excess refuMod Ode11 unde r S15 o dd $2 ho(\(j.rog VtSA~ a nd MASTERCARD" Ol'OEIJS (S25 
minimum) c o 11 our 2d ho ur order desk at (415) 562.0636 1nc1uae stree t Oda1eu lor UPSdehverv Prices o re sutljecl ro 
chonoe wM1outno1ic e 

~~~~~~r~~~~~c~~/~~s~e;r~~!'~k~~~~~i~°8~j~~Z1~i;~~~:,~~~~:~ 
trodemorks of Olgltol Reseach; OASISIs a trodemard of Phase 1. 

FREE CATALOO: Wont more Information? Then send for our flee coto!Og. For fast lst 
class delivery. odd 41 cents In stomps; foreign orders odd S2 (refundable with order). 

GmpuPro™ ®-@@ffi®lliJ~division of 

ELECTRONICS 
BOX 2355, OAKLAND AIRPORT, CA 94614 (415) 562-0636 

COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD·WIDE 
...CALL FOR THE STORE NEAREST YOU. 

http:processors.on


INTRODUCING 

COGNIVOX Serles VI0-1000 


A Revolutionary New 

Voice Input and Output Peripheral 


High Fidelity Voice Response 

Industrial Quality Recognition 


PET - AIM-65 - APPLE U 

COGNIVOX series VI0-1000 is a top-of-the-line voice 1/0 

peripheral for business and educational applications and the 
demanding hobbyist. 

It can be trained to recognize words or short phrases drawn 
from a vocabulary of 32 entries chosen by the user. It will talk 
back with up to 32 words or short phrases. In disk based systems. 
response vocabularies can be stored on the disk and brought to 
memory as needed. giving an effectively unl1m1ted number of 
vocabulary entries. The qua lity of voice response is excellent. 
and 11 is far superior to that of speech synthesizers. 

COGNIVOX series 1000 comes comple te and ready to plug 
into your computer (the computer must have at least 16K of 
RAM) It connects to the parallel I/ 0 port of the PET. to the game 
paddle connector on the Apple and to the Jl port on the AIM-65. 
Connectors are included as required. Also included are a 
microphone. cassette with software and extensive user manual 
A built-in speaker / amplifier is provided as well as a jack for 
connecting an external speaker or amplifier 

Software supplied with COGNIVOX includes two voice 
operated . talking video games. VOTH and VOICETRAP. These 
games are absolutely captivat ing to play. and the only voice 
operated talk ing games that are commercial ly available . 

Adding voice I / 0 toyourownprograms is very simple A single 
statement 1n BASIC 1s all that 1s required to say or to recognize a 
word . Complete 1nstruct1ons on how to do 1t are provided in the 
manual. 

In keeping with the VOICETEK tradition of high performance at 
affordable price. we have priced COGN IVOX series 1000 at the 
unbeli evably low. introductory price of $249 (plus SS shipping in 
U1e US. CA add 6% tax . Foreign orders welcome. add 10% for 
handling anli shipping via AIR MAIL) When ordering . please give 

.the make and model of your computer. the amount of RAM ancl 
whether you have disks or not 

In addi tion to COGNIVOX series VI0-1000. VOICET EK 
manufactures <i complete line of voice I/0 peripherals for most 
of the popular personal computers. Speech recognition-only 
peripherals are available for the 8K PET and the 4K AIM 

For more information call us at 805 -685-1854 or write at the 
address below 

Dealer Inquiries 1nv1ted. 

DeptB, P.O. Box 388VOICETEK Goleta, CA 93116 

Sofhware Revie.r 

Super STEP 

Stanley D Robbins, 249 Willow Ter, Sterling VA 22170 

Super STEP is a machine-language utility that works 
with and is an extension of Radio Shack's T-Bug pro­
gram. Super STEP allows you to run a machine-language 
program either by stopping at predefined locations 
(breakpoints) or stopping after each machine-language 
instruction is executed (single-stepping). 

The TRS-80 video display shows a great deal of infor­
mation that is useful during debugging, including the in­
struction currently executed, the contents of the top 5 
bytes of the Z80 stack area, the status of all registers and 
status flags, and a user-specified area of memory. In addi­
tion, much of the information is printed twice in order to 
show these values before and after execution of the cur­
rent machine-language instruction. Although it is not evi­
dent from the documentation supplied, Super STEP is 
not merely a utility that interrupts program execution 
after each instruction: it is a simulation (or model) that 
behaves like an actual Z80. 

The instruction booklet that accompanies Super STEP 
creates the first impression-and that impression is not 
the best. The small type is difficult to read in good 

_At a Glance ______________-! 

Name Format 

Super STEP Z80 
 Cassette tape 

Processor Model 


Language 

Type 
 Machine language 

Debugging utility for 

assembly-language 
 Computer 

programming (runs as 
 TRS-80 Model I, with 
an extension of Radio Level II BASIC and 

Shack's T-Bug 
 16 K bytes of memory 
program) 

Documentation 
Manufacturer Instruction booklet of 
Allen Gelder Software 16 pages, 11.5 by 14 
Box 11721 cm (41/2 by 51/2 inches) 
Main Post Office 
San Francisco CA Audience 

94101 
 Assembly-language 

programmers 

Price 

$19.95 
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Why wait up to 6 months for high 
quality 16-bit resident system software, 
when you can get it now7 

Hemenway Associates can give you the 
software tools you need to get the most 
out of your 16-bit hardware. Because 
8086, Z8000 and 68000 Systems Software 
is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking operating sys­
tems, linking loaders and PASCAL com­
pilers are all ready for immediate delivery. 

You've heard about Hemenway 
Associates' system designs in the pages of 
EDN. But now you can have Hemenway­

designed 
processor. Our 
to any harc:IW e 
manufacturers e 
blown microcom 
to-use ar,id backed by 

So whether you're a mic 
manufacturer, software develp 
vidual microcomputer owner, 
has the software for you. 

For the hard facts on Hemenway 
ware, write or call: Hemenway ASsociates, 
1OJ Tremont Street, Boston, Massachusetts 
02108. Phone: 617-426-1931. 
TWX7103211203. TELEX921735. 

• ~~~:~,~~~e~e:~:~~~ES. INC. 




lighting; in reduced lighting (to facilitate reading of the 
TRS-80 video screen), the type is almost illegible. 

The documentation is very detailed, but it took me a 
long time to fathom some of the obscure terminology. 
For example, the author, Alan Gelder, refers to "280 Pro­
cessor Models" (plural), while more conventional ter­
minology would refer to different "states" of the same 
model. An additional, but more aggravating, example 
occurs when he refers to "the left lBH columns" and "the 
right 25H column~" of the TRS-80 video screen. After 
some thought, I realized that the H at the end of both 
"lBH" and "25H" referred to hexadecimal notation and 
that the author intended "lBH columns" to mean 
"(decimal) 27 columns" (hexadecimal lB equals decimal 
27). The video screen is a human interface and, as such, 
should be described with decimal values, not hexa­
decimal values. 

Based on previous experience with a cassette-only sys­
tem, I would assume that most (tape-oriented) assembly­
language programmers have located their programs in 
memory to just above the top of the T-Bug program; in 
this way, they can use T-Bug while debugging their pro­
gram. Since hexadecimal memory locations 4BOO thru 
68FF are occupied by Super STEP, the user would be re­
quired to reassemble his programs to a location in 
memory above hexadecimal location 68FF in order to 
utilize this product (unl~ss the program is relatively small 
and resides from hexadecimal locations 4980 to 4AFF). 
Of course, Allen Gelder Software also provides a product 

STOP! 

Did you remember to remove 
your Priority One insert? If not 
please turn back to page 80 and 
tear it out. 
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called Super TLEGS; it enables the user to relocate Super 
STEP (as well as T-Bug) but costs an additional $9. 95, 
bringing the total to $29. 90. 

The Super STEP program is loaded as follows: load 
Radio Shack's T-Bug software as a standard "system" 
tape (from BASIC, type SYSTEM, press the ENTER key, 
type TBUG, press ENTER, wait for the tape to finish 
loading); load Super STEP in the same way, using the file 
name "SPRSTP"; execute the machine-language program 
by typing a slash followed by the ENTER key (the 
TRS-80 should respond with a # sign); type S and press 
the ENTER key. (This procedure is described in the Super 
STEP booklet.) 

At this point, Super STEP fills the video display with 
information: the right 37 columns fill with a display that 
shows the current contents of the 280 (both the prime 
and unprimed sets of registers), an annotated display of 
the status byte that shows the flag settings, and some 
other information. The part of this display that I did 
understand was very impressive, but I was unable to 
decipher most of the information in the lower portion. 
The author describes this display in a photograph on 
page 3 of the instruction booklet, but his description is 
neither clear nor thorough. 

I then used the T-Bug load (L) command to load a reas­
sembled version (with a new starting address in memory) 
of the program that I wanted to debug. During the load 
of a program from tape, Super STEP improves upon the 
T-Bug loading procedure by displaying the name of the 
object program on the screen . 

(Since Super STEP is an add-on package to Radio 
Shack's T-Bug program, many of the required commands 
are explained only in the Radio Shack T -Bug documenta­
tion. Consequently, familiarity with the T-Bug pro­
gram-or at least its documentation-is necessary.) 

I displayed a memory location via the memory (M) 
command. To advance the display to the next location, I 
depressed the SP ACE bar (as directed in the Super STEP 
instruction booklet), and the equivalent assembly in­
struction appeared to the right of the first byte of mem­
ory I had displayed (a feature that T-Bug doesn't offer); 
the following byte was then displayed on the following 
line (as in the normal T-Bug program). To single-step the 
Super STEP simulation model, depress the SP ACE bar 
repeatedly. This will display memory one byte at a time 
and update the video display as each instruction is disas­
sembled and executed. 

While displaying memory, the semicolon(";") function 
allows you to view 16 bytes of memory simultaneously, 
versus the single-byte display of the normal T-Bug pro­
gram. Another key determines whether this display is in 
hexadecimal or ASCII. Unfortunately, the display 
generated on the lefthand side of the video screen 
sometimes overwrites information on the righthand side. 
Although this information is correctly updated the next 
time an instruction is executed, the "garbage" characters 
remain in the spaces between information fields on the 
righthand side, making the screen harder to read. 



QUALITY DISK SOFTWARE 

BACKED BY ON-GOING APPLICATIONS SUPPORT 


APPLE II ® TRS•BO (f) 

HOME FINANCE PAK I: Entire Series $49.95 ® (f)
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records. it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE. AUTO· 
MATIC CHECK SEARCH. and BANK STATEMENT RECONCILING. CRT or printer 
reports are produced for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month. 
Check entry is prompted by user-defined menus ol standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrieval time. Six fields ol data are stored for each check: amount. check 
no.. date. purpose. recipient and TAXDEDUCTIBLE REMINDER. CHECK SEARCH 
routines allow searching on any of these data fields. Up to 100 checks /mo. 
storage . .. . . ...... . . . .. .... ... . . ..... . . . . .. . ... $39.95 

SAVINGS: Account management system lor up to 20 separate Savings 
accounts. Organizes. files and displays deposits. withdrawals and interest 
earned for each account. .. . . . .. .... . .... . . ... ... .. . . 514.95 

CREDIT CARD: Get Control of your cred it cards with this program. Organizes. 
stores and displays purchases. payments and service charges for up to 20 
separate cards or bank loans. . .......... . .... . . . . . ... $14.95 

UNIVERSAL COMPUTING MACHINE: $49.95@ 
A user programmable computing system structured around a 50 row x 50 
column table. User defines row and column names and equations forming a 
unique computing machine. Table elements can be multiplied. divided. 
subtracted or added to any other element. Hundreds of unique computing 
machines can be defined.used, stored. and recalled. for later use. Excellent 
for sales forecasts. budgets. inventory lists. income statements. production 
plann ing. pro ject cost estimates-in short for any planning, analysis or 
reporting problem that can by solved with a table. 

COLOR CALENDAR: $29.95@ 
Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays. appointments. business meetings or a regular office schedule. 
this program is the perfect way to schedule your ac tivities. 
The calendar display is a beautiful HI-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule an event 
or activity in any one of 20 time slots from 8:00 A.M. to 5:30 P.M. 

BUSINESS SOFTWARE: Entire Series $159.95 ® (i) 
MICROACCOUNTANT: The ideal account ing system for small businesses. 
Based on classic T-accounts and double-entry booking. this efficient 
program provides a journal for recording posting and reviewing up to 1.000 
transactions per month to any one ol 300 accounts. The program produces 
CRT and printer reports covering : 
TRANSACTION JOURNAL BALANCE SHEET 
ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 

Includes a shor t primer on Financial Accounting. (48K) . . .. . .. 549.95 

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze. 
Plan and Estimate. The program was created using our Universal Computing 
Machine and it is programmed to provide the following planning and 
forecasting tools. 
CASH FLOW ANALYSIS SALES FORECASTER 
PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS 
PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
REAL ESTATE INVESTMENT INVENTORY ANALYSIS 

Price. including a copy of the Universal Computing Machine . . . . $89.95 

BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month. Includes bank statement reconciling and automatic 
check search (48K) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $49.95 

ELECTRONICS SERIES VOL I &II: Entire Series $259.95 
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them. CMOS. TTL. or whatever. if it's digita l logic. 
this program can handle it. The program is an interactive, menu driven, 
full-fledged logic simulator capable of simulating the bit-time response of a 
logic network to user-specified input patterns. It will handle up to 1000 
gates. including NANOS. NDRS. INVERTERS. FLIP-FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS. up to 40 user-defined random. or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC DESIGNER for simulation .. . • . •• • .. • •• • . . $159.95 @(i) 

LOGIC DESIGNER: Interactive HI -RES graphics program for designing digital 
logic systems. Draw directly on the screen up to 10 different gate types. 
including NANO. NOR. INVERTER. EX·DR T-FLOP.JK-FLDP. D·FLOP, RS-FLOP. 4 BIT 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using line 
graphics commands. Network descriptions for LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn . . . . . . . . $159.95@ 

MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (s) . . .... .• . . • ... . . . $29.95 @ (f) 

ELECTRONIC SERIES VOL Ill & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build them! With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS. CAPACITORS. INDUCTORS. TRANSISTORS. 
DIODES.VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to inputs such as PULSES, SINUSOIDS. SAWTOOTHS.etc. .. all fully programmable. 
The output is displayed as an OSCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) or as aprinted table of voltage vs time. Handles up to 
200 notes and up to 20 sources. Requires 48 RAM . . . .. •. $159.95 i@ (i) 
CIRCUIT DESIGNER: Interactive HI-RES graphics program for designing electronic 
circu its. Draw directly on the screen up to 10 different compJnent types, 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. Requires . . . . . . . . . . . $159.95 

MATHEMATICS SERIES: Entire Series $49.95 
STATISTICAL ANALYSIS I: This menu driven program performs LINEAR 
REGRESSION analysis. determines the mean. standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer. Disk, 1/0 
routines . . . . . . . . . • . • . • . • . . . . • . . • • • • . . . • . . . . . . . . $19.95 

NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot of any function. Automatic 
scaling. At your option. the program will plot the function. plot the 
INTEGRAL. plot the DERIVATIVE. determine the ROOTS. MAXIMA. MINIMA. 
INTEGRAL VALUE . . . . . . . . . • • . • . . • . . . . • . . . . • . . • • . • • . $19.95 

MATRIX: A general purpose, menu driven program for determining the 
INVERSE and DETERMINANT of any matrix, as well as the SOLUTION to any set 
of SIMULTANEOUS LINEAR EQUATIONS. ............ . ..... • . $19.95 

3-D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 
by creating HI-RES PLOTS of 3-dimensional surfaces from any 3-variable 
equation. Disk save and recall routines for plots. Menu driven to vary 
surface parameters. Hidden line or transparent plotting ....... $19.95 

ACTION ADVENTURE GAMES: Entire Series $29.95 ® 
RED BARON: Can you outfly the RED BARON? This fast action game simulates 
a machine-gun DOGFIGHT between your WORLD WAR I Bl-PLANE and the 
baron 's. You can LOOP. DIVE. BANK or CLIMB-and so can the BARON. In HI-RES 
graphics plus sound . . . .... .. . . .. .. ..• . . . . .. .. . . .... $14.95 

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE· 
BOMBER squadron. Your targets are the Aircraft carriers. Akagi, Soryu and 
Kaga. You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics plus sound. . ......... . .. $14.95 

SUB ATTACK: It's April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub, the MORAY. has just sighted the CARRIERS and BATTLESHIPS' 
Easy pickings. But watch out for the DESTROYERS- they're fast and deadly. 
In HI-RES graphics plus sound ..... . ...... . ... . . . .... . . $14.95 

FREE CATALOG-All programs are supplied on disk and run on Apple II w /Disk 
& Applesoft ROM Card & TRS-80 Level II and require 32K RAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 
days. Card users include card number . Add $1 .50 pos tage and handling 
with each order. California res idents add 6'h%sales ta x. Foreign orders add 
$5.00 postage and handling. 

SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 

FOR PHONE ORDERS: 1408) 738-4387 VISA • 

DEALER INQUIRIES INVITED. 
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Exiting the "M(emory)" mode and reentering it at the 
entry point of my program, I depressed the":" key to in­
voke the Super STEP trace function (ie: automatic single­
stepping). I then watched my program "execute" for a 
while, instruction by instruction! The":" (trace) function 
more than justifies the inclusion of the word "super" in 
the name of this product. 

An additional feature is the ability to run Super STEP 
at two different speeds while tracing; at the slow speed, 
you can see individual instructions as they execute, while 
at the fast speed, only the registers of the display are 
readable. 

While tracing a program, I found an error in the inter­
action between the halt ("Z") and trace(":") commands. 
Use of the "Z" key is supposed to immediately stop the 
automatic tracing of program execution. It does, but it 
may stop in the middle of a 2- or 3-byte instruction. The 
problem at this point was only aesthetic, but when I 
resumed tracing by pressing the":" key, Super STEP took 
the next byte (in the middle of an instruction) and tried to 
interpret it as the first byte of a new instruction. This can 
result in the execution of an incorrect Z80 instruction. 

A potential annoyance arises in the processing of a 
CALL or a RST (restart) instruction when tracing or 
single-stepping a section of a program: if the invoked 
subroutine is bug-free, it is irritating to slowly single-step 
through all the subroutine code to get back to the main 
routine that is being debugged. Super STEP tries to solve 
that problem via the "*" function. If this function is 

NEW SERIES 80 ANALYSTS 

From HEWLETT- PACKARD 


Computing Systems.... 

..• .for Today's Professional. 


c.. ~"~1)1) } /:.; ~ 1· 
;, oO~ (\\ ~ ·l 

c..\ • ese ~,s.:~ - om. 1:t<1 ~ 

~ n( s\ ~.;<t:n:ur1r:' •i" ' 0'i '··H1f"/'/'I"!; ·
•'e T" \0 . ~,{I ~ ; ( J 't!,..11. - u..,, , ~ , ~:.:.ft. ,1;,, ••~ 'tl~ ,"""'' s ~1?- ~M. ;: ) .; ,~ if. r ~~ J; .~s:t ~> v? ..... ~r ,·1,:; 1-t''' ~\e ~'·'·· ·m%~"?""-'°°'~'- ""~ - Fl~ HEWLETT 
S\)~~ i ·" . . '" " '" " . af!~ PACKARD 

Series 80 Analyst System 

HP-83 Computer .. ... .. . . . . . . .. . . reg. 52200°0 


Single Disk Drive . . .... ... .. . ..... reg. 1500°0 


ROM Drawer .... .... .. ... ..... . ... reg. 45°0 


Mass Storage ROM ......... .... . . . reg. 145°0 


Epson MX-80 Printer w /IEEE port. .. .. .... 645°0 


HP-IB Interface .................. . reg. 395°0 


Total reg. price 14930°0 

NOW Only $3930°0 

#2621A Terminal . . ...... Reg. 5 149500 NOWs1125° 0 

Coll about our HP Series 80 Seminars 

FARNSWORTH 
COMPUTER CENTER 
1891 N. Farnsworth Ave. 
(Immediately S. of EW Tollwoy) 
Aurora , 11. (312) 851-3888 
WEEKDAYS 10-8. SAT. 10 -5 

turned on, CALLs and RSTs will not be followed but will 
be "directly executed" (ie: the single-stepping is turned off 
during the execution); if this function is turned off, Super 
STEP will trace or single-step through all program code. 
However, this command is inconvenient when you want 
to step through some subroutines but not others. When 
I'm single-stepping through some code, I can't turn the 
"*" function on before a routine I don't want to trace ­
by the time I see the CALL statement, I've already started 
single-stepping through the routine. 

Some improvements come to mind. I would like to see 
some indication of interrupt status (enabled or disabled) 
on the video display. In addition, Super STEP would be 
greatly improved if the author provided three copies of 
the software (one each for the 16 K-byte, 32 K-byte, and 
48 K-byte versions of the TRS-80) that would load in the 
top end of the computer's memory. It would be nice if 
Super STEP could be rewritten to include all of the T-Bug 
functions: it could then be sold as a stand-alone product. 
[On the other hand, the additional time required to add 
such features is often unavailable to small software com­
panies. If the author did incorporate these features, the 
necessary increase in price would probably be greater 
than the cost of T-Bug... .GW] 

Conclusions 
• One of the most outstanding features of Super STEP is 
its ability to single-step or trace through any Z80 code, 
even routines in ROM; this power is due to the fact that 
Super STEP is a software program that simulates the Z80, 
so it has complete control of any program it is executing. 
• On the negative side, the documentation for Super 
STEP is inadequate. I had to reread the instruction 
manual and experiment with the software in order to 
figure out how to use it. Users with less patience or 
machine-language experience will probably have trouble 
with this product. 
• Overall, I think that the Super STEP package (in con­
junction with the Super TLEGS program for an addi­
tional $9.95) will be useful to the serious assembly-lan­
guage programmer with a tape-based TRS-80. Its utility 
is decreased if you have a disk system (I don't know if 
you can save it to disk), but it still has some features that 
the TRSDOS DEBUG program (supplied with the TRS-80 
disk operating system) doesn't have.• 

BYTE'S Bugs 


Problematlc The line should read: 
Problem Solvlng 


The article entitled ''Ma­
 230 X$= RIGHT$(STR$ 
chine Problem Solving" (No­ (B(l),l)) :GOSUB 1000 
vember 1980 BYTE, by Peter 
Frey) has a bug on line 230 of Many thanks to those who 
the ''Treasure Search" game. called us about this typo­
(See page 258, listing 1.) graphical error.• 
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Look at these easy hardware prices: 
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 
@4.5 amps. 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable. Compatible with 610 
expander board. Requires + 12V @1 .5 amps and + 5V @ 
0. 7 amps. [Power supply & cabinet not included.) 
630 Board Contact us for important details. 
AC-3P 12" combination black and white TV/video monitor. 
4KP 4K RAM chip set. 
PS-005 5V 4.5 amp power supply for Superboard II. 
PS-003 12V power supply for mini-floppies . 
RF Modulator Battery powered UHF Unit. 

CS-900B Metal case for single floppy disk drive and power 
supply. [While stock lasts.] 
AC-12P Wireless remote control system. Includes control 
console , two lamp modules and two appliance modules, for 
use with 630 board. 
AC-17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 
C1 P Sams C1 P Service manual 

s 298 

299 
229 
159 

79 
45 
45 
35 

49 

175 

249 
8 

C4P Sams C4P Service manual 16 
C 3 Sams Challenger Ill manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard II, in cassette and mini-floppy form. 

Freiaht Policies Allordersof$1DDormoreare 
r;hipper;l ~ight prepaid. Orders of less than $ 1 DD please add 
$4.00 to cover shipping costs. Ohio residents add 5. 5 % Sales Tax. 

• 

Hours: Call Monday t hru Friday. 
8:00 AM to 5:00 PM E.D. T. 
TOLL FREE: 1-800-321-5805 

Guaranteed ShiDment 
Cleveland Consumer Computers ~ Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to • hip within 48 hou,.. 
entitles you to 135 of software, FREE. 

To Order: Or to get our free catalog CALL 1-SDD-321-5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account. Ohio residents call: (216] 464-8047. 
Or write, including your check or money order, to the address listed below. 

COMPUTERS & COMPONENTS 

• 

CLEVELAND CONSUMER 

P.O. Box 46627 
Cleveland, Ohio 44146 

~----------------~I Order Form•CLEVELAND CONSUMER P.O. Box 46627 I 
• COMPUTERS & COMPONENTS Cleveland, Ohio 44146I 0 Superboard II $299. 0 RF Modulator $35. 

10 610 Board ffi29B . 0AC-3P12 " B/W Monitor $159.I 0 Mini-Floppy Disk Drive $299. 0 C1 P Sams Manual ffiB . 

1I [Attach separate sheet for other items.) 
NAME

I ADDRESS: I
I CITY: ST A TE: ZIP: I 

PHONE: 
I Payment by: VISA __ MASTER CHARGE __ MONEY ORDER__ I
I Credit Card Account # I 
I 

Expires Interbank #[Master Charge] 
TOTAL CHARGED OR ENCLOSED ffi fOh10 Residents add 6 5% Sales Tax] I 

Look at this! 


Ohio Scientific 
Superboard II 

$299 

• 	It's the first complete computer 

system on a board. 
• Superboard II uses the ultra 

powerful 6502 Microprocessor 
• 	BK Microsoft BASIC-in-ROM 
• 	4K static RAM on board, 

expandable to BK 
• 	Full 53-key keyboard, with upper 

and lower case. Plus user 
expandability. 

• 	Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 - in today's economy - has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
"immediate" mode allow you to 
solve complex problems without 
programming. 

The Superboard 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 Super­
board II for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability." 
-POPULAR ELECTRON/CS, MARCH 1979 

"The Superboard II is an excellent 
choice for the personal computer 
enthusiast on a budget." 

L 
Orders of less than $1 DD. please add $4 DD t o cover sh1pp1ng cost s Orders will be accepted from U S and

-BYTE, MAY 1979 Canada only All prices quoted are U S , date of pubhcat 1on. standard UPS sh1pp1ng FOB the fact or y ~·------------· ----------------­
Circle 70 on inquiry card. 	 BYTE May1981 253 



Software Revieww 


Wordsmith 
Mark Dahmke, 1515 Superior Apt 15, Lincoln NE 68521 

The greatest compliment can give Scion 
Corporation's Wordsmith is that I am using it to write 
this review. I have searched long and hard for a word 
processor that would give me the features and capabilities 
of a big-system full-screen editor. 

I used to do all of my writing on an IBM 370 computer, 
using a full-screen editor and a batch program that read 
in my text and formatted it for a high-speed printer. The 
full-screen editor was adequate, but the batch program 
was painful to use because you couldn't see the results 
without running it (over and over). It was like using a 
compiler instead of an interpreter-you had to wait. 

_Wordsmith combines the features of a good, full-screen 
editor (one of the nicest I have used) in a "what you see is 
what you get" format, thus allowing text to appear on the 
screen exactly as you want it printed. 

Wordsmith Overview 
Wordsmith runs on an 8080- or Z80-based microcom­

puter with either CP /M or North Star disk operating 
systems. The distribution disk also supplies a customiza­
tion program that allows the user to define the ASCII 
codes of the special-function keys, the location of the 
memory-mapped video display, and the printer interface. 

Unlike many other word processors, Wordsmith is 
page-oriented, ie: page boundaries are maintained in the 
disk file. Scion's Screensplitter video display has 86 
characters per line and 40 lines, but Wordsmith uses the 
top line as a "scoreboard" to keep track of cursor position 
(line and column numbers), current page, total number of 
pages, and the maximum number of pages that can be 
used within the disk file that is currently open. The file 
name (fully qualified by the conventions of the operating 
system in use) is also shown on the scoreboard. The right 
portion of the scoreboard is used to enter commands. 
Getting to the command line is easy-just hit Break, or 
the key you have assigned to that function. The com­
mand line then becomes active, shows a cursor, and 
awaits your input. Hitting Break again terminates com­
mand entry and executes the command. If no command is 
entered (ie: if you hit Break twice without entering a com­
mand), nothing will happen. Wordsmith has over seven­
ty commands, not including those used for cursor move­
ment (up, down, left, right, etc). 

About the Author 
Mark Dahmke is a consulting editor for BYTE magazine. He also 

operates a computer consulting business called MCD Consulting and is 
involved in the design of office automation systems. His interests in­
clude astronomy, science fiction, writing, and painting. 
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At a Glance ----------1 
written in 8080 assembly 

Wordsmitli. page-oriented 
Software 

language 

word processor 


Operating System 


Use 
 CP/M 8-inch or North Star 
Word processing 5-inch (single-, double-, or 

quad-density) floppy-disk 

Manufacturer formats; also !MOOS, 

Scion Corporation 
 MOOS, COOS (single-, 
8455-0 Tyco Rd double-, or quad-density 
Vienna VA 22180 formats) 
(703) 827-0888 


Hardware 

Any S-100 8080- or 


Price Z80-based microcomputer. 
W ordsmith word processor Wordsmith will run in a 
(CP/M or North Star): CP/M system with only
$295; Screensplitter video 16 K bytes of memory. The 
board (86 characters by 40 Scion Screensplitter 

lines) and firmware: $395 . 
 memory-mapped video 
Video subsystem (Word­ board is required. 

smith, Screensplitter board, 

firmware, 15-inch green­ Documentation 

phosphor video monitor, 
 66-page manual, 21 by 27.5 
and high-quality word­ cm (81/z by 11 inches), for 
processor keyboard IBM Wordsmith; 70-page manual 
Selectric II style): $1795 for Screensplitter (same size) 

Features Firmware 

Wordsmith word processor 
 1 K bytes of video-display 
(software) runs with a software in a 2708 EPROM 
memory-mapped video 
display (the Screensplitter) Audience 

with 86 characters per line 
 Anyone requiring high­
and 40 lines. Wordsmith is quality word-processing 
completely reentrant and is capability 

Other Features 
Wordsmith has many other features that make text en­

try less tedious. The tab-stop line allows you to set up 
any number of tabs in a given text file. When you enter 
the ET command, Wordsmith displays a reverse-video 
line just below the scoreboard. You can place a period 
wherever you want a tab stop, and Wordsmith will 
remember the tab-stop line (the line of periods) for each 
separate disk file. Once set up, the tab stops may be 
altered by entering the ET command again. 

The hold area is a reserved area of memory that can be 
used to save up to an entire screen page (86 characters by 
39 lines). Using this feature, any amount of text, from a 
single word or line to an entire screen page, may be 
copied to another part of the screen, another page in the 
file, or another disk file. Many commands are available 
for copying the held text back to the screen. For example, 
it may be put down "literally," meaning that it will be 
placed on the screen just as it was copied from the screen. 
The PF, or put-formatted command, will reformat the 



COMPUTER CITY (CANADA) INC. 

INTERNATIONAL MAIL ORDER DIVISION 


DIMENSION 3 Color Graphics Board 
for your PET® TRS-80® • 256x192 
Pixel Resolution• 15 Colors 
• 3 Channel Sound Synsthes iser 
•See ad this issue 

PET® -CBM® Model $755.00 
TRS-80® Model $840.00 

PET® MEMORY Expansion for your 
8K (Old PET® ) •Fits entirely inside 
PET® •Installs in minutes• Built in 
POWER SUPPLY 
16K Model • gives 24K total 

$475.00 
32K Model •gives 40K tot al 

$575.00 

PET® • ADE • Machine Language 
ASSEMBLER, DISASSEMBLER, 
EDITOR• Fast, easy to use• Supports 
disk and printer, BASIC 2.0, 3.0, 4.0 
vers ions 

$69.95 

PET® •HELP ROM• offers o n 
ROM-AID, APPEND (disk and tape), 
AUTO LINE, CHANGE , D ELETE , 
FIND, RENUMBER, REPEAT, TRACE , 
BASIC 3. 0, 4.0 

$69.95 

PET® • EPROMMER • Programs 
2708, 2508, 2716, TMS2716, TMS2516, 
2732, TMS2732, TMS25 32 Plugs 
into PET® IEEE port 

$495.00 

DYNAMIC RAMS• upgrade yo ur 
PET® TRS-80® APPLE® 
SORcERER® , et'c. ' 
4116 • 150ns. set of 8 

$69.95 
4116 • 200ns . set of 8 

$49.95 

EPROMS • 2716, 2516 single SV.2Kx8 

$19.95 
EPROMS • 2732, 25 32 single SV.4Kx8 

$59.95 

TMS 9918 Video Display Processor 

$89.95 
General Instruments A Y8910 
Sound Generator 

$29.95 

AXIOM• Miniprinters for your PET® , 
TRS-80® , APPLE® with intface 

$1,295.00 

MONITORS• Panasonic, E lectrohome 

9" B & W $295.00 
11 " Color $695.00 

I NTERTEC I ntertube 111 

$1,495.00 

MAIL TO 

COMPUTER CITY 
(CANADA) INC. 

MANNESMAN-T ALLY printers in 
stock• Call for prices 

COMMODORE 2000, 4000, 8000 
products• Call for prices 

APPLE® •Complete line of CPU ' S 
and accessories 

HEWLETT-PACKARD HP83 and 
H PBS• Complete I ine of software 
and accessories 

DISKETTES• Box of 10 for 2040, 
4040, TRS-80® and APPLE® 

$59.50 

Blank Cassette Tapes 
C10, C20, C30 carton of 10 

$16.95 

COMPLETE Line of 
PERSONAL SOFTWARE products 

Store Address 
Winnipeg• 1353 Portage Avenue, 
Winnipeg, Manitoba R3G OVS 
Phone 204 786-3381 
Hours• 10 A .M . to 5 P.M . Monday 
to Friday 
Lethbridge •2nd Avenue South, 
Lethbridge, Alberta 
Phone 403 320-1264 
Hours• 10 A .M . to 5 P.M . Monday 
to Friday 

MASTERCHARGE and VISA cards 
are accepted, please add 5% 

1353 PORTAGE AVE., WINNIPEG, MANITOBA, R3G OVS 

(104) 786-3381 
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TRS-80 is a registered TM of Tandy Corporation 

APPLE is a registered TM of Apple Computer Inc . 


SOR CERER is a registered TM of Exidy In c 
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Last August, Chris Morgan and I went to 
Washington DC to see a networked office-automation 
system that Scion had installed in a congressman's of­
fice. The system, called Rosenet, consists of a network 
of ZBO microcomputers running a modified version of 
the North Star disk operating system. Each work­
station also includes a Wordsmith video subsystem. 
All workstations are tied to a central microcomputer 
that maintains data bases and an electronic mail! 
memo system . The master system also provides printer 
and dial-up modem services to the workstations, 
which communicate with the master through RS-232C 
lines running at 19,200 bits per second ... . MCD 

possible to type text or move the cursor to a location out­
side the window. It's like having a miniature screen 
within a screen. Windows are also useful for setting up 
templates-files with no text, but with a window struc­
ture. A template might, for example, be set up to look 
like a standard letter format with header, body, closing, 
and so on. It is then a simple matter to fill in the blanks 
when writing the letter. 

A large selection of cursor-movement commands is 
available, beginning with the obvious: up, down, left, 
right and home (move to the upper lefthand corner of the 
window). On the video-subsystem keyboard, typing 
Shift in combination with one of the cursor-direction 
keys causes movement of the cursor in increments of 
eight character positions, instead of one . Also included 

text in the hold area to fit a new shape or region of the 
screen. This allows you to work easily with "newspaper 
columns. " 

Up to 20 text windows may be defined on each page. 
Wordsmith keeps track of the windows on each page and 
the cursor location within each window. This extra infor­
mation is stored in blocks at the end of the text file, which 
allows the file to be read in by an assembler or compiler 
without interference. A window may be any size, from 1 
by 2 characters to a whole screen page. This feature is 
most useful in "cut and paste" operations. When several 
windows are defined on a page (the screen itself is called 
the base window), you can move from window to win­
dow by hitting the Cycle key. This moves you to the next 
window in the loop, and eventually returns you to the 
one you started at. When a window is active, it is im-

LIST OUR PRICE 
289-FA Microcomputer System . . . .. . ..... , ...... , . , . $2,89S $2,49S 

48KB, S.25" Disk, HOOS 
Zl9 CRT Terminal . ... . . . . . .... ... .... ..... ....... . $ 9SO $ 79S 
ZJ37 Dual S.2S" Disk Unit (200 KB) . . .. .. .. ... . . . .. .. $1, 19S $ 1.D9S 
Z47-BA Dual 8" Disk Unit (2MB) . . .. ....... ... .. NEW $3,69S $3,29S 
CP/M® V.2.2 for Z89 . . .... .. . . . .. . ............. .. $ ISO $ 140 
HOOS Opera ti ng System (with BASIC) 2.0 .. ........ . $ ISO $ 140 
Microsoft BASIC VS.I for CP/M . . ...... . . ... . ..... .. $ 17S $ 160 
Microsoft BASIC V4.7 for HOOS . . . . . .. ... . . • . . . .. . $ ISO $ 140 
Microsoft FORT RA N ... .. .. .... ... . .. .... . .... . . . .. $ 19S $ 180 
Microsoft COBOL . . .. . . . .. . . . . .... . . .. .. .... .. $ 39S $ 3SO 
Word Processing for 289 . ... .. . .. . .. .•.• • . • .... ..•• $ 39S $ 37S 
16K Expansion to 64K Memory ..... . . ... . .. . $ ISO $ 140 

MICROSOFT BASIC SOF1WARE FOR Z89 
Accounts Payable . .. .. .. .. . .. .. .. . . $ SSO 
Accounts Receivable .. ... , . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . $ 550 
General Ledger . . . . .. . . .. . . . .. .. .. . .. .. . . . . .. . • . . . .. . . . .. . . . . . $ SSO 
Payro ll . . .. . . .. . . .. .. .. . . . . . . . . . . .. .. .. . . .. .. . .. . . . .. . .. .. .. . . . $ SSO 
Allomey's Time and Billing... . $ 9SO 
Attorney's Reminder Calendar .. ...... , . . , . . . . . . . . . . . . . $ 250 

EXTENDED PARTS WARRANTY. LJw·Cost protection to keep your system up and 
running. We stock spares for immediate shipment. Telephone consulting too. 

To O rder : Send Check or Money Order to PK Systems, Inc., 113 North Center, Bloomington, 
IL 61 701. Allow two weeks for personal checks to clear. For CO O Orders, add5% for handling 
and service charge. Rush orders, add $50.00 

S hipping: Freight co ll ect, FOB Bloomington. We ship UPS. air freight, o r motor freight. 

PK Systems is an Authorized Zenith Data Systems Dealer and Zenit h Service Center. 

~systsms, im~. U5MM 
113 N. Center• Bloomington, IL61701 • 309/828-6031 
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are: delete to end of line, move to end of line, delete 
character, backspace, insert blank, insert mode, delete 
left, and tab. 

Line control and movement commands include: insert 
line, delete line, insert multiple lines, delete multiple 
lines, center line, hold multiple lines (in hold area), split 
line and join line, and search line for string. 

Among the window control and movement commands 
are: open window, clear window, set mark, clear marks, 
open line window, open paragraph window, drop win­
dow, drop all windows, cycle (to next window), go to 
base window, jump window (to new location on screen), 
illuminate all windows (ie: set to reverse video), change 
size transparently, change size, fill window (from hold 
area), adjust window (right justify), hold window, put 
text literally (from hold area), put text formatted, erase 
window, search for string, and search and replace string. 

Page Control and Movement 
Pages may be inserted and deleted, up to the limit of 

pages allowed in a disk file. When a new file is created 
(using the new-file command), you must specify the 
number of pages you require. Other commands include: 
NP (flip to next page), PP (flip to previous page), PGn 
(go to page n), PG+n (go forward n pages), PG-n (go 
backward n pages), IP (insert page), DP (delete page), CP 
(reread current page off disk), SP (split page into two 
pages-split at the cursor), JP (join two pages), save and 
recall page templates (window structures). 

Disk-File Management 
Files can be created with the NF (new-file) command. 

For example, the command NF B:TEST-10 will create a 
file (under CP/ M) on the B disk called TEST, with room 
for ten text pages. The command OF B:TEST will get the 
old file called TEST from the B disk. The page that was 
saved in the previous editing session will be redisplayed 
on the screen. CL (close file) ends an editing session and 
closes a file. Since text pages are not necessarily in se­
quential order in a file, the SQ (sequence file) command 
will sort them into order. (This is not needed for normal 
operations, except when Wordsmith files are being used 
to store programs or other information that will subse­
quently be read by another program, such as an assem­
bler or BASIC compiler.) Other file-level commands in­
clude: SRFs (search file for string "s"), SUFs (substitute 
next occurrence) and SAFs (substitute all occurrences in 
file). 



• • 

Into computers? Want to get started? 

Take 4 books for $100 
... and get one FREE! 

(values to $68.75) 

What is The Computer Book Club? An exciting new concept that 
puts hobbyists and businessmen on top of the fast-paced, dynamic 
world of computers. CBC will bring you info on software, 
hardware, applications, and theory ... at savings up to 75% on 
hundreds offact-packed volumes. 

CBC is not just another book club! You can get in on Members' 
Bonus Benefits, like discounts on practical software packages, 
games, cassettes and disks, plus extra-value book dividends, and 
much, much more! 

This introductory membership offer is for a limited time only. 
Join today! 

1062 1045 
List$12.95 List$10.95 

More books to pick from ... 
~~:;=;;;;::~~~~ •57 Practical Programs & Games in BASIC. ~ 

List $10.95. No. 1000 
• The GIANT Handbook of Computer Pro­

jects. List $15.95. No. 1169. 

• Illustrated Dictionary of Microcomputer 

Terminology. List $13.95. No. 1088 

• How To Design, Build & Program Your 

Own Working Computer System. 

List $14.95. No. 1111. 

• Handbook of Remote Control & Automa­

tion Techniques. List $16.95 . No. 1077 

• 24 Tested, Ready-To-Run Game Programs 

in BASIC. List $9.95. No. 1085 


841 
Lisl$9.95 

lt't 11!.c-ll .,,,,r~1055 

1203 List$7.95 
List$14.95 

COMPUTERIHS HANDY 
llATABOOK/DICTKl'<ARYFREE 

when 

you 
JOID ... 

·7 very good reasons to try 
The Computer Book Club. I I 

•Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how. 
• Satisfaction Guaranteed. All books returnable within 10 
days without obligation. 
•Club News Bulletins. All about 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 to you 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 
Bu lletin 
• 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 on software, games, and more 
• Exceptional Quality. All books are first-rate publisher's 
editions.filled with up-to-the-minute info 

TIIECOMPUTERBOOKCLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in The Computer Book Club 
and send the 4 volumes circled below, plus a free copy of 
Computerist's Handy Dotabook/Dictionory. I understand 
the cost of the books selected is $1.00 (plus shipping/ 
handling). If not satisfied, I may return the books within ten 
days without obligation and have my Membership can­
celled . I agree to purchase 4 or more books at reduced 
Club prices during the next 12 months. and may resign any 
time thereafter. 
841 1000 1045 1050 1055 1062 1076 1077 1085 
1088 1095 1111 1160 1169 1183 1187 1203 1205 

a me ___________ Phone -- ­ - - ­

Ad dress------------------ ­

CilY ------------------ ­ -

State Zip ___ _ 
(Va lid for new members o nl y. Foreign and Cilnada add 20%. Orders o uts ide U.S. 
must be prepaid with interntional rnon~y orders in U.S. dollars .J BY-581 
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Photo 1: The Wordsmith word processor as displayed on the 
Screensplitter video board. 

Printer Control 
Scion supplies the intelligent printer interface of your 

choice. Printers currently supported include the Diablo 
1610, 1620, 1650, NEC 1510, 1520, Qume Sprint 5, and 
any printer that accepts only carriage return, line feed, 
and form feed as control characters. A printed page may 
range from 1 to 255 lines in length . The user has control 
over the top margin, left margin, and number of lines per 

V.l.P.'s Call A.E.I. 
because A.E.I. tests before shipping; has expertise 

on all items offered; and is price competitive. 

NORTHSTAR 
HRZ 10 32K .... . ... ... ...... $1985 
HRZ 20 32K .................. 2270 
HRZ 20 J2K .. . . . .... . .. . . .. . 2650 
HRZ 20 64K .. . .. .. .. .... . .. . 3100 
HARD DISK SYSTEM ......... 3935 
DYNA BYTE 
NEW SYSTEMS .. . LOW! ...... CALL 
TERMINALS 
TELEVIDRO 912 . . .. . . . .. . ... . $665 
TELEVIDEO 920 ..... ... . .. .... 715 
SOROO 10 120 ......••• . ..... 695 
HAZEL TINE 1500 ...... . ....... 850 

PRINTERS 
NEC 5510 .. . . . . ...... . ...... $2540 
NEC 5520 . . . . ..... ........... 2900 
NEC 5530 .................... 2520 
ALL NEGS. INC. TRACT, RIBBON & 
THIMBLE 
Tl-820 ..... ...... ........ . . .. 1640 
Tl-810 .... . ... . . .. .... . . . . ... 1495 
ANAOEX DP 9500- OR 01 . .... 1345 

EPSON MX 80 BEST ........ . CALL 

EPSON MX 70 BEST ......... CALL 

ANACOM .................... 1150 

MORROW 
DISCUS 2+2 1 DRIVE ........ $1250 
DISCUS 20 1 DRIVE ... . . ..... 935 
DISCUS M26 HARD DISK ..... 3925 
SYSTEMS GROUP 
OM 6400 64K 250ns ........... $595 
DMB 6400 64K 250ns ... . ...... 745 
2ND GENERATION­
LATEST RELEASES ........ CALL 


INDUSTRIAL MICRO SYSTEMS 
XLNT PRICES! .... .. . ..... .. CALL 
SSM-LOWEST PRICES! .. .. CALL 
SOFTWARE-DISKS 
WORDSTAR .... . .......... . . $325 
GRAHAM DORIAN-LOW! 
STRUCTURED SVSTEMS­
LOW! .......... . . ..... . .... CALL 


5" DISKS .......... .. ... . ...... 26 

8" DISKS ..... . ............... JO 


page. All hard-copy commands (except Type Window) 
begin printing from the cursor line and proceed through 
the file. The format for all five commands is: 

( C ommand)-(t), (/), (h) 

where tis the top margin (defaults to 4 lines), l is the left 
margin (defaults to 4 columns), h is the number of lines 
per page (defaults to 50). 

If all defaults are used, Wordsmith will format output 
for an 81/2- by 11-inch page. Control-S may be used to 
temporarily stop printing, and Control-K may be used to 
abort the print command. 

The available printer commands are as follows: 

•TCL (type continuous literally): The entire document is 

printed on the printer, starting on the current page and 

the current cursor line. Any blank lines at the bottom of a 

screen page will also be typed. 

eTSL (type sheets literally): Wordsmith will pause after 

printing each page and await a carriage return from the 

keyboard. This permits use of single sheets of paper (eg: 

letterhead paper). 

•TCC (type continuous compacted): Similar to TCL ex­

cept that any blank lines at the end of each screen page 

will be ignored. 

eTSC (type sheets compacted): Similar to TCC except 

that Wordsmith will wait for a carriage return at the end 

of each page. 

• TW (type window): The current window is typed. This 

command is useful for cut-and-paste operations and for 

previewing portions of the document prior to final print­

ing. 


Wordsmith also allows the definition of page headers 
and footers. When a header or footer is set up, you may 
specify where it is to start (on what printed page) and, if 
page numbers are used, with which number it should 
begin. The page number will be inserted automatically 
anywhere in the header or footer where you have typed 
three pound signs (#) in a row. The page number will be 
left-justified within this field. 

Software Problems 
No software product is without its bugs, but Word­

smith is very reliable (it has never caused text to be lost). 
There are, however, some minor, annoying problems. 
First, the header and footer commands don't work prop­
erly if the default parameters are changed. Second, if no 
files are open and you issue a save-page command, the 
program may write over the file pointed to by the FCB 
(File Control Block) in the CP /M version. Otherwise, 
Wordsmith performs excellently, and the company, anx­
ious to overcome any bugs, will often give you correc­
tions over the phone (assuming you know 8080 assembly 
language). 

Conclusions 
The Wordsmith/Screensplitter combination forms one 

of the best word processors I have ever used, either on a 
microcomputer or a large system. The command reper­
toire is extensive, yet easy to use and learn. Many of its 
features are not available on word processors of any size 
or price.• 
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WHY BUY FROM THE BEST? 

NEECO 

CBM™ 8050 DUAL DRIVE FLOPPY DISK 

Service ... Support. • • 

Software ... 
CBMTM 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 series computers offer a wide screen 
display to show you up to BO-character lines of information. Text 
editing and report formatting are faster and easier with the new 
wide-screen display. The 8000 series also provides a resident Oper­
ating System with expanded functional capabilities. You can use 
BASIC on the 8000 computers in both interactive and program 
modes, with expanded commands and functions for arithmetic, edit­
ing, and disk file management. The CBM 8000 series computers are 
ideally suited for the computing. needs of the business marketplace. 

CBM 8032 Computer $1795 

SCREEN 
2000 character display, organized 
into twenty-five 
BO-column lines 

64 ASCII, 64 graphic characters 
3 x 8 dot matrix characters 
Green phosphor screen 
Brightness control 
line spacing: 1 'h in Text Mode 

1 in Graphics Mode 
KEYBOARD 
73-key typewriter style keyboard 
with graphic capabilities 

Repeat key functional with 
all keys 

MEMORY 
CBM 8016: 16K (15359 net) 
random access memory (RAM) 

CBM 8032: 32K (31743 net) 
random access memory (RAM) 

POWER REQUIREMENTS 
Volts: 110V 
Cycles: 60 Hz 
Watts: 100 

CBM 
sion of the intelligent CBM 2040 Disk Drive. The CBM 8050 
The CBM 8050 Dual Drive f'loppy Disk in an enhanced ver­

4016 
has all of the features of the CBM 2040, and provides more 
powerful software capabilities, as well as nearly one meg­ 4032 
abyte of online storage capacity. The CBM 8050 supplies 

8032relative record files and automatic diskette initialization. It 
can copy all the files from one diskette to another without 4022
copying unused space. The CBM 8050 also offers improved 4040 
error recovery and the ability to append to sequential files. 8050 
HARDWARE SPECIFICATIONS 
Dual Drives 
Two microprocessors 
974K Bytes storage on two 5.25" 
diskettes (ss) 

Tracks 70 
Sectors 17-21 
Soft sector format 
IEEE-488 interface 
Combination power (green) and 
error (red) indicator lights 

Drive Activity indicator lights 

4010 . 
DOS version 2.0 
FIRMWARE 

8010 
Sequential file manipulation C2N Cassette 

CBMto IEEESequential user files 
Relative record files IEEE to IEEE 
Append to sequential files 2.1 DOS 

4.0DOSImproved error recovery 
Word Pro 4+Automatic diskette initialization 

SCREEN EDITING 
CAPABILITIES 
Full cursor control (up. down, 
right. left) 

Character insert and delete 
Reverse character fields 
Overstriking 
Return key sends entire line to 

CPU regardless of cursor 
position 

INPUT /OUTPUT 
Parallel port 
IEEE-488 bus 
2 cassette ports 
Memory and 1/0 expansion 
connectors 

FIRMWARE 
24K or ROM contains: 

BASIC (version 4.0) with direct 
(interactive) and indirect 
(program) modes 

9-digit floating binary arithmetic 
Tape and disk file handling 
software 

PRODUCT DESCRIPTION PRICE 

16K RAM-Graphics(N) or Business(B) 
Keyboard $ 995.00 
32K RAM-Graphics(N) or Business(B) 
Keyboard $1295.00 
32K RAM-80 Col. Screen-Business 
Keyboard $1795.00 
Tractor Feed Printer $ 795.00 
Dual Floppy-343K-DOS 2.0 $1295.00 
Dual Floppy-974K-DOS 2.0 $1795.00 
Voice Synthesizer $ 395.00 
300 Baud IEEE Modem $ 279.95 
External Cassette Drive $ 95.00 
CBM to 1st IEEE Peripheral $ 39.95 
IEEE to 2nd IEEE Peripheral $ 49.95 
DOS Upgrade for 2040 $ 1 OQ.00 
O/S Upgrade for 40 Column· Computer $ 100.00 . 
Word Processing Software used w/8032 $ 450.00 

Disk Operating System Firmware CBM 8050 

cii~~~~~e~ 1(4K RAM) Dual Price $1795 (:commodore 


NEECO WILL MATCH ANY ADVERTISED PRICE 0 N CBM EQUIPMENT.NEECO 
MON-FRI 9:00 - 5:00 

MesterCherge end VISA Accepted 
(617) 449-1760 

Telex: 951021679 HIGHLAND AVE. 

NEEDHAM. MA 02194 
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Automatic directory search "CBM is a registered trademark of Commodore. All prices and 
Command parser for syntax specifications are subject to change without notice. 
validation 

Program load and save 
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heWorld's First Under SJOO

0 Column Dot Matrix Printer 


WHY DID IT HAPPEN? 
We were approached recently by a man with 

an idea. He is one of the leading American 
manufacturers of dot matrix print mechanisms. 
He had observed, as we had, that in recent 
months certain foreign printer manufacturers 
were increasing their share of the low-cost 
printer market at an alarming rate. 

He thought there MUST be a way to fight 
back. And he was right. We've since formed a 
working alliance with this manufacturer, and 
have brought our first joint offering to the 
market. 

HOW DID WE MAKE IT POSSIBLE? 
We set out to combine his proven low cost 

print mechanism with the simplest possible 
control electronics. Advances in single-chip 
microprocessor technology and price erosion of 
components during the last year helped to make 
this long awaited dream come true - a printer 
that can be sold for less than half the cost of 
the computer that drives it. A $299 printer. 

But cost-effective designs and efficient 
manufacturing operations weren't enough. 
Computer retailers can make up to a $250 
markup on the foreign models. Could we hold to 
a $299 list price and give the dealer enough 
incentive to sell the Bytewriter-1? No way. We 
had to try a more direct approach . 

YOUR BUY DECISION - DEALER OR MAIL ORDER 
There are some very good reasons to buy your 

first computer through a dealer. There is a 
certain amount of hand-holding required when 
you decide to buy a personal computer. This is 
one of the main functions of the retail computer 
store. And most of them perform this function 
very well. 

But why would anyone want to buy add-on 
equipment through a dealer? If you find a 
product that has been designed for and tested 
with your particular computer, you can safely 
bypass the computer dealer. You can have the 
best of both worlds. You can save money by 
buying direct from the manufacturer, and you 
can be certain that your new device will work 
when you get it. 

We've done extensive testing with the most 
popular computers - the TRS-80, the Apple 11, 
and the Atari 400 and 800. If you own one of 
these computers, we guarantee you won 't have 
any interface problems with the Bytewriter-1 . 

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

Apple II is a trademark of Apple Computer, Inc. 

Atari 400 & 800 are trademarks of Atari, Inc. 

Bytewriter-1 is a trademark of Microtek. Inc. 
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FOUR THINGS YOU SHOULD KNOW BEFORE 
YOU BUY THIS PRINTER 

We don't want any unhappy customers. We'd 
like you to know the limitations of our printer, as 
wel I as its advantages. There are some 
differences between the Bytewriter-1 and the 
higher priced printers you may be looking at: 

1) The Bytewriter-1 takes single sheet and roll 
paper only. No pin feed paper. 

2) We've used a 7-wire print head. No fancy 
lower case descenders. 

3) 	 There aren ' t any software frills in the 
Bytewriter-1, like VFU controls . However, if 
your main interest is getting software 
listings or printing letters, you won 't care. 
And, with a bit of ingenuity, you can 
provide VFU functions in your own 
programs. 

4) You can't go into a computer store and 
pick up a Bytewriter-1. They're sold direct 
only by MICROTEK. 

We realize it's unusual to point out the 
limitations of a product in an ad that promotes 
it, but we think it's important for mail order 
buyers to fully understand what they're buying. 

The Bytewriter-1 will fill the needs of most 
people. People who don't see the sense in 
spending extra money for features they'll never 
use. 

ORDER THE CONFIGURATION THAT'S JUST 
RIGHT FOR YOU 

The Bytewriter-1 is available with an interface 
cable and complete instructions for use with 
three of the most popular small computers on 
the market today, the Apple II, the Atari 400/800, 
and TRS-80 Models I, 11, and Ill. One of our 
divisions, MICROTEK PERIPHERALS CORP., can 
even provide you with the expansion card or 
module that your computer may require to drive 
a printer. 

CALL OR WRITE TODAY FOR MORE 
INFORMATION. 
We have people standing by to answer your 
questions. 

Microtek, Inc. 
9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. 714-278-0633 
Outside Calif. call 
toll free: 800-854· 1081 
TWX. 910-335-1269 
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BYTELINES 

News and Speculation About Personal Computing 

Conducted by Sol Libes 

Carnegie-Mellon Universitythe Radio Amateur SatelliteAn Apple Ill Emula­ special hardware board, spe­
(CMU) is offering a prize ofCorporation, has survivedtlon Mode: Axion Inc is c i a I software, and an 

the loss of its Phase-I I IA $100,000 to the first personworking on a project that 80-column adapter for the 
to develop a computer pro­OSCAR satellite. (Seewill allow an Apple II to run Apple II. 
gram that can defeat the"BYTELINES," Septembermost of the software de­
world chess champion. Dr1980 BYTE, page 166.) signed for the Apple I I I ­ EEPROM Is Coming: 
Hans Berliner, a computerConstruction of a newincluding the Apple 111 disk Several IC designers are pre­

Phase-I I I B sate I Iite is under­ scientist at CMU and aoperating system, SOS. The dicting that the EEPROM 
former world chess cham­product has its roots in way in Marburg, West Ger­(electrically erasable pro­
pion, heads the competition­another product recently in­ many; Budapest, Hungary;grammable read-only mem­
ru les committee. He feelstroduced by Axion, the Ax­ and Washington DC. AMSA T ory) will replace the ultra­

ion 256 Memory System. The that the prize may be wonhas scheduled the satel­violet-light EPROM within 
unit consists of an interface lite's launch for February by 1990 or sooner, but cer­three to four years and may, 
card and a card cage that tainly no later than the year 24, 1982 on a Europeanperhaps, be used as non­
contains up to 256 K bytes Space Agency Arriane­ 2000.v ol ati I e main memory.
of memory. There are sepa­ Last year a $1000 CMUbooster f I ight. Several companies are now 
rate versions for the Atari As part of its planned use, prize was won when Jackputting finishing touches on 
and Apple 11, and one for the the satellite will relay com­ Gibson, a chess expert, wasthese devices for intro­
Apple 111 is in the works. Ex­ puter data by amateur radio defeated by Belle, a comput­duction later this year. For 
pressed simply, the unit can er-chess machine developedoperators in personal-com­example, Hitachi has an­
exchange 32 K-byte blocks puter networks. by Ken Thompson and Drnounced the HN48016, a 
of its memory for the top Joe Condon, researchers atFor information on how to16 K-bit EEPROM (2 K by 8 
32 K bytes in the 48 K ma­ join AMSA T and receive Bell Laboratories, Murraybits) that is pin-compatible 
chine connected to it. Orbit magazine, write to Hill, New Jersey.with the popular 2716 UV­

Special disk-operating-sys­ AMSAT, POB 27, Washing­EPROM. It uses the same 
tem software included with ton DC 20044. voltages, takes 10 ms per 
the unit makes its operation byte to program, and can be 
transparent to the user. The M lnl-Wlnchester Up­completely erased with a 
hardware/software combina­ date: Five companies have 1-second pulse. Data reten­ Detalls On 3 Z-Blttion looks to the host com­ announced 5-inch Win­tion is claimed to be more Microprocessors: Intelputer like a large-capacity chester drives. The drives'than ten years. Intel has a 

released more informationdisk drive. Program files in storage capacity rangessimilar device called the 
on its new 32-bit micropro­the memory of the unit can 2816. Prices and access from 1.8 to 12.3 megabytes 
cessor, called the iAPX432. be run as if they were on times are comparable to (unformatted), and prices
The microprocessor, underfloppy disk, and data files their EPROM equivalents. vary from $690 to $1600
development for six years,can be accessed in both ran­ (500-unit quantity prices). 
features an object-orienteddom and serial fashion. Most suppliers are now ship­
architecture that treats high­There are two advantages to M lcrosoft Adds ping evaluation units to
level entities as elementaryGraphics Commands Tothis unit: one, information OEMs (original equipment
software components thatBASIC: Microsoft is offeringcan be accessed in microsec­ manufacturers), with limited 
can be easily manipulated.OEMs who have hardwareonds (as opposed to millisec­ production expected by late 
These entities includegraphics capability an en­onds or longer for floppy­ summer. Don't expect full
records, queues, tasks, andhanced version of the popu­disk drives); and two, the in­ production until next year. 
collections of procedures.lar BASIC-80 interpreter. The creased main-memory space The five companies which In its simplest form, theadded commands will allowmakes both existing and pro­ have already announcedmicroprocessor consists ofyou to create lines, boxes,posed programs that crowd mini-Winchester hard disks
two integrated circuits.circles, curves, do objectthe current 48 K-byte limit are Shugart Associates, Sea­
More processors can be add­painting and relocation, and more feasible. gate Technology, Irwin In­
ed later to obtain multipro­save all your work. SevenThe Sunnyvale, California­ ternational, Tandon Mag­
cessing without altering soft­new commands have beenbased Axion is working with netics, and New World Com­
ware. It is expected thatadded : CIRCLE, PAINT,Apple Computer to finalize puter Company. The price
samples will be available inGETSET, LINE, DRAW, PUT, the design of the Apple 111 leader appears to be
the fall. and PRESET.emulation hardware/soft­ Shugart, with its SA602 

ware combination. The pro­ 3.3-megabyte drive at $660. 
posed unit will include the Continuing AMSAT $ 100,000 Computer­ The maximum storage 
Axion 256 Memory System, a OSCAR Activity: AMSAT, Chess Prize Offered: leader is the 12.3-megabyte 
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Model S10 from Irwin. It 
costs $1 SOO, which includes 
integral tape-cartridge 
backup. 

TI Improves The 99/4 
Home Computer: Texas 
Instruments is determined to 
make its Tl 99/4 home com­
puter a success. Tl has im­
proved the competitive posi­
tion of the 99/4 by sub­
stantial price cuts and soft­
ware improvements, the two 
areas in which the machine 
fared poorly. The new list 
price for the console is 
$649.9S, a reduction of $300, 
and the radio-frequency (RF) 
modulator's price has been 
reduced from $7S to $SO. 

Tl has introduced a soft­
ware-development system 
that includes UCSD Pascal 
and a ROM (read-only mem­
ory) module with an as­
sembly-language debugger. 
The console has been modi­
fied and includes dual flop­
py-disk drives and RS-232C 
interfaces. Tl has also an­
nounced third-party soft­
ware-incentive programs for 
software developers. Tl 
plans to introduce extended 
BASIC and memory-€xpan­
sion capabilities in the Tl 
99/4. Regrettably, Tl has not 
seen fit to improve the key­
board or make any sub­
stantial hardware improve­
ments other than the addi­
tion of memory. 

More On Daisy­
Wheel Printers: Daisy­
wheel printers are the most 
widely used printers for 
letter-quality hard copy, but 
the market is undergoing 
substantial change. Last 
year, the number of daisy­
wheel-printer manufacturers 
doubled. More competition 
meant lower prices and in­
creased performance. The 
new entries came from 
Olivetti, Fujitsu, Ricoh, C 
ltoh, and Pertee. Qume and 
Diablo still dominate the 
market, but competitors are 
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broadening their perfor­
mance range from the tradi­
tional 4S to SS cps (char­
acters per second) to 1 S to 
80 cps. 

The 4S to SS cps range is 
dominated by Qume, an ITT 
subsidiary with 4S% of the 
market, and Diablo, a Xerox 
subsidiary with 40% of the 
market. NEC also has a 10% 
market share, with the other 
companies dividing the re­
maining S%. The prices of 
these machines should drop 
about $1000, to $2700within 
the next two to three years, 
and the printer manufac­
turers will most likely in­
troduce 30 cps versions sell­
ing for under $2000. Look for 
the 30 cps machines by year­
end. 

Expect a price war be­
tween the manufacturers of 
the lower-speed 1 S to 20 cps 
printers. Prices may drop to 
$1200 or less by year-end. 
Those companies at logger­
heads in this marketing war 
are Ricoh (which supplies 
Tandy), Olivetti, Pertee 
(which supplies machines 
made by Triumph-Adler), 
and C ltoh. 

Fujitsu has already demon­
strated an 80 cps daisy-wheel 
printer. Look for it in com put, 
er stores this summer. Qume, 
Diablo, and NEC are ex­
pected to introduce 80 cps 
machines, and some com­
panies are working on 100 
cps machines. 

Ada On Mlcrocom· 
puters: At a recent 
ACM/SIG PLAN-sponsored 
meeting, T eleSoftware de­
monstrated the new Ada lan­
guage on a 16-bit m icrocom­
puter. The compiler is SO K 
bytes, supports run-time util­
ities, and produces pseudo­
code that runs directly on a 
Western Digital Pascal/Ada 
Microengine system. Tele­
Software said that the Ada 
code could be converted to 
the native code of some 
other microprocessor by use 

of a simple p-code inter­
preter (p-code is the ma­
chine language executed by 
the Microengine). Ken 
Bowles, the developer of 
UCSD Pascal and founder of 
TeleSoftware, said the com­
pany also intends to provide 
Ada compilers for 8086-, 
68000-, and Z8000-based sys­
tems. 

Western Digital will man­
ufacture the Pascal/Ada 
Microengine for $12,7SO. It 
will include 128 K bytes of 
programmable memory, five 
1/0 ports, a 10-slot chassis, 
video-display terminal, dual 
floppy-disk drives, and a line 
printer. The basic system 
will cost$6210. Western Dig­
ital also said that it soon ex­
pects to release a hard-disk 
controller, a cryptographic 
security module, a distri­
buted multiprogramming op­
erating system, and an X.2S 
packet-switching and local 
network product for the pro­
cessor. 

Computer Bulletln 
Boards Grow In Popular­
lty: There are over 200 CBBS 
(computer bulletin board 
systems) in this country and 
their number grows weekly. 
Anyone with a terminal, 
modem, and telephone can 
access them. (If you use an 
Apple c'omputer, they are 
called ABBS.) Most CBBS 
and ABBS serve as message 
centers for computer clubs. 
Some systems distribute 
software; for this service, a 
caller needs a computer 
with modem-driver software 
for file transfers. 

Other bulletin board sys­
tems serve special interests 
(eg: AMRAD's Blind Service 
CBBS 703-281-2222, the 
Family Historians' CBBS 
703-978-7S61, and Aviators' 
BBS 916-393-44S9). For more 
information on all of these 
systems and how to access 
them, call the MAG­
MEDIA-80 CBBS (41 S) 
S73-8768. 

Here Come The 
Japanese: Expect to see 
several Japanese personal­
computer systems in US 
stores this fall. Most of the 
systems will compete direct­
ly with the Apple 11, Com­
modore PET, and Radio 
Shack TRS-80. They'll sell 
for the same price, perhaps 
slightly less, but offer extra 
features. NEC (Nippon Elec­
tric Company) will market 
the PC-8001 at the same 
price as the Apple 11. (See 
"The NEC PC-8001: A New 
Japanese Personal Comput­
er," by Michael Keith and C 
P Kocher, January 1981 
BYTE, page 72.) Its features 
will match or exceed the 
Apple's. Matsushita (known 
in America as Quasar and 
Panasonic) and Sharp are 
also expected to have their 
systems on dealer shelves 
this fall. The Z80-based 
Sharp system is already on 
sale in England. One English 
distributor has already 
adapted CP/M for it. 

Shopping Via Comput· 
er: Comparison retail shop­
ping by home computer ap­
pears to be the wave of the 
future. One of the first com­
puterized retailers is Comp­
U-Card of Stamford, Con­
necticut. It claims to have 
1.S million members, of 
which SOOO already have 
computer 1/0 capability. To 
become a member it costs 
$18 per year, or $9 if you 
come under a group plan. To 
access the service's base of 
more than 30,000 items, you 
call it either via a toll-free 
telephone number or a two­
way cable TV hookup. 
Comp-U-Card presents prod­
uct specifications, price, and 
delivery charges. You can 
order any item at a typical 
savings of 20 to 40% or just 
use the service to compare 
prices. 

Data·Base Systems Ex­
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The VP-111 hobby computer:

Start programming for only $99. 


Add computer power a New!VP-111 $99 New low price! $199 
Microcomputer .... • VP-711, only.......... • board at a time. 
Assembled* and tested. Completely assembled With easy-to-buy options, the versatile 

RCA hobby computer means evenFeatures: 	 and tested. 
more excitement. More challenges in• RCA 1802 Microprocessor. All the features of the VP-111 plus: graphics, games and control functions.• 1 K Bytes static RAM. • A total of 2K Bytes static RAM. For everyone, from youngster to seriousExpandable on-board to 4K. • Power supply. hobbyist.Expandable to 32K Bytes total. • 8 Bit input port.

• 512 Byte ROM operating system. • 8 Bit output port. 	 Built around an RCA COSMAC micro­
• CHIP-8 interpretive language or 	 processor, our hobby computer is easy• I/0 port connector. 
machine language programmable. 	 to program and operate. Powerful• System expansion connector. 
• Hexidecimal keypad. 	 CHIP-8 interpretive language gets you• Built-in speaker. 
• Audio tone generator. 	 into programming the first evening.• Plastic cover. 
• Single 5-volt operation. 	 Complete documentation provided.Three comprehensive manuals: 
• Video output to monitor or modulator. • Instruction Manual-20 video game Send the coupon now... 
• Cassette interface-100 Bytes/sec. listings, schematics, much more. Complete the coupon below and mail to: 
• Instruction Manual with 5 video game • User's Guide-operating instructions RCA Microcomputer Customer Service,
listings, schematics, CHIP-8, much more! and CHIP-8 for the beginner. New Holland Ave., Lancaster, PA 17604. 
Ideal for low-cost control applications. • RCA 1802 User's Manual (MPM- Or call toll free (800) 233-0094 
Expandable to full VP-711 capability with 201 B)-complete 1802 reference guide. to place your Master Charge or VISA 
VP-114 Kit. credit card order. In Pennsylvania,
·user need only connect cables (included), a 
5-volt power supply and speaker. 	 call (717) 397-7661, extension 3179.RCll 

Please send me the items indicated. 	 Keyboards & Terminals0 VP-565 EPROM Programmer Board­
0 VP-111 New low cost Microcomputer Programs 2716 EPROMs. 0 VP-601 Keyboard-128-character ASCII 

(See description above) . . . . . . . . $ 99 With software . . . . .. .. . . .. . .. . . $ 99 encoded alphanumeric 8-bit parallel 
output ........ .. ............. $ 69 0 VP-114 Expansion Kit forVP-111-lncludes . 0 VP-575 Expansion Board-Provides 4 

3K RAM. I/0 Port and connectors $ 76 buffered and one unbuffered 0 VP-606 Keyboard-Same as VP-601 . 
expansion sockets . .. .. .. . .. . . $ 59 Asynchronous serial output . . . . . $ 99 0 VP-711 The original VIP Microcomputer 

(See description above) . . . . . . . . $199 0 VP-576 Two-Board Expander-Allows 0 VP-611 Keyboard-Same as VP-601 plus 
use of 2 Accessory Boards in either 16-key numeric keypad . . . . . . . . $ 89 0 VP-44 	 RAM On-Board Expansion Kil-Four 

2114 RAM ICs. Expands VP-711 0 VP-616 Keyboard-Same as VP-606 plus I/0 or Expansion Socket .. .. .. . $ 20 
memory to 4K Bytes .. .. .. .. .. . $ 36 0 VP-700 Tiny BASIC ROM Board-BASIC 16-key numeric keypad .. .. .. .. $119 

D VP-590 Color Board-Adds color. Four 0 VP-620 Cable-Connects VP-601 /611 to code stored in 4K of ROM . . . . . . $ 39 
background and eight 0 VP-701 Floating point BASIC for VP-111/711 .................. $ 20 
foreground colors . . . . . . . . . . . . . $ 69 VP-711 on cassette. Requires 16K 0 VP-623 Cable-Unterminated for 

0 VP-595 Simple Sound Board-Provides Bytes RAM (avail. 7 /80) . . . . . . . . $ 49 VP-601 /611 . .. .. .. .. .. .. .. .. . $ 20 
256 programmable frequencies. For 0 VP-710 Game Manual-Listing for 16 0 VP-626 Connector-Male 'D" mates to 
simple music or sound effects. exciting games . . .. . . .. . . . . . . . $ 10 VP-606/616 .. .. .. .. .. .. .. .. .. $ 7 
Includes speaker . .. .. . .. .. .. . . $ 30 0 VP-720 Game Manual-II-More games .. $ 15 0 VP-3301 Interactive Data Terminal . ........ $369 


0 VP-550 Super Sound Board-Turns 0 VP-33031nteractive Data TerminalVP-111 /711 into a music synthesizer! 
with built-in RF output ..... .. . .... $389
Two independent sound channels. 

Outputs to audio .. .. .. .. . . .. . . $ 49 Enclosed is $__for items checked plus shipping & handling charge of $3.00. 
0 VP-551 4-Channel Super Sound-Includes Add your state and local taxes $ __Total enclosed$___VP-576 and demo cassette. Requires 


VP-550 and 4K RAM .. .. .. .. .. . $ 74 
 I enclose 0 check or 0 money order. Or charge my 0 VISA 0 Master Charge.
D VP-570 Memory Expansion Board-

Plug-in 4K RAM memory . . . . . . . $ 95 Credit card account No. 
0 VP-580 Auxiliary Keypad-Adds two-player Master Charge Interbank No. ______ Expiration date ______ 

interactive capability. Connects 
to VP-590 or VP-585 .. . .. .. .. .. $ 20 Signature (required for credit orders): 

D VP-585 Keypad Interface Board-Interfaces Name (please type or print):
two VP-580 Auxiliary Keypads 
toVP-111/711 ................ $ 15 Street address: ________________City: ____ 

0 VP-560 EPROM Board-Interfaces two State & Zip: ___________Telephone:(
2716 EPROMS to VP-111 /711 .. $ 34 

Make checks payable to RCA Corp. Prices and specifications are subject to change without notice. 

Circle 351 on inquiry card. 
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pandlng: The need to ac­
cess reference ·material has 
become much easier be­
cause of computerized data­
base distributors. For exam­
ple, a lawyer can access the 
Nexis system from Mead 
Data Central, 200 Park Ave, 
New York NY 10017, for a 
special keyed-word news­
search service. The cost is $1 
to $1.50 per minute, plus a 
$300 monthly charge. The in­
itial sign-up charge is $425. 
There are many lower-cost 
data-base services catering 
to the special needs of var­
ious professionals. 

For information on data­
base systems, consult the 
Directory of On-Line Data 
Bases, published by Cuadra 
Associates, 1523 Sixth St, 
Suite 12, Santa Monica CA 
90401 . The price is $60 per 
year (four issues). 

Computer Makers To 
Market Private Soft­
ware: If you develop soft­
ware for the HP-85 desk-top 
system in your spare time, 
Hewlett-Packard has a plan 
for marketing it. Hewlett­
Packard will pay a royalty 
for the software and offer to 
sell you a system at a dis­
count. Burroughs has a 
similar plan. 

GM On Robotics 
Shopping Spree: GM has 
ordered 25 robots for its 
trans mission-machining 
lines at its Warren, 
Michigan, facility. This is the 
largest undertaking of its 
kind in the automotive in­
dustry. The robots will cost 
almost $2 million. GM plans 
to buy as many as 1800 pro­
grammable robots between 
now and 1984. 

In a related development, 
GM will use laser checking 
devices on its )-car-body 
assembly lines; the devices 
will check 20 to 30 points on 
each car for proper body fit 
and panel alignment. There 
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will be no contact with the 
auto during this checking 
procedure. 

AT&T To Enter Com­
puter Market: In a land­
mark decision, the FCC will 
allow AT&T (American Tele­
phone & Telegraph) to enter 
the computer business. The 
decision requires AT&T to 
set up a separate subsidiary 
to offer terminals and com­
puter-enhanced services. In­
dustry pundits speculate 
that AT&T will position itself 
to capitalize on the marriage 
of the telephone and com­
puter technologies. 

Used Word-Processor 
Market Burgeoning: You 
can save quite a bit of 
money by buying a used 
word processor. IBM, Xerox, 
Lanier, and Vydec systems 
are becoming available as 
companies upgrade to 
newer, more powerful ma­
chines. In Minneapolis, 
Word Systems Inc special­
izes in selling used word­
processor systems, although 
they are also available 
through many other dealers. 

Extra-Llfe Printer 
Ribbons: Replacing printer 
ribbons is expensive. Here's 
how to revive worn-out 
closed-loop ribbons housed 
in plastic cases: carefully 
pry open the case without 
disturbing the ribbon. Spray 
the ribbon lightly (don't 
overspray) with an all-pur­
pose lubricant such as 
WD-40, close the case, and 
let it stand overnight. The 
lubricant causes the ink 
from the moist unused por­
tions of the ribbon to flow 
down into the dry areas of 
the ribbon . This renewal pro­
cess can usually be repeated 
several times before the rib­
bon is completely ex­
hausted. 

Random News Bits: 
United States Robots, Con­
shock en , .Pennsylvania, 
claims to have developed a 
five-jointed robot arm using 
seven microprocessors-one 
for each joint, one for math 
calculations, and one for 
overall coordination. The 
microprocessors do multipro­
cessing on a shared bus and 
memory system. ...Toshiba 
and Hitachi have demon­
strated "pocketbook TVs" 
that typically use 1 20- by 
160-element LCDs (liquid­
c rystal displays). Matsushita 
and Hitachi reportedly will 
introduce products next year 
using these displays. . .. In­
terested in learning more 
about possible health ha­
zards associated with CRT 
(cathode-ray tube) terminals? 
Then you should get a copy 
of the 16-page pamphlet en­
titled Health Protection for 
Operators of DCTs/CRTs. It's 
published by the New York 
Committee for Occupational 
Safety and Health, 32 Union 
Sq, Rm 404, New York NY 
1 0003 ( $1 for individuals; $3 
for institutions) . 

Random Rumors: 
Apple Computer may put off 
its plans to build 5-inch Win­
chester-disk drives for the 
Apple 111 and the rumored 
Apple IV. Apple has report­
edly inked a contract for 
10,000 six-megabyte ST-506 
drives from Seagate Techno­
logy. Apple still plans to pro­
duce a hard-disk drive for in­
troduction next year... .It is 
rumored that Digital Equip­
ment Corporation has devel­
oped a single-integrated­
circuit version of the PDP-11 
and that it exists in pro­
totype form . . No production 
plans have as yet been es­
tablished....There is a lot of 
talk circulating that Xerox 
will soon release a version of 
the Smalltalk programming 
language and a complete 
book describing it. Most like­
ly it will be released to 

universities who presently 
have the Xerox Alto system 
(an experimental personal 
computer) . . .. E/ectronic 
News recently reported that 
IBM and Tandy were holding 
discussions on the possibility 
of IBM 3103 video terminals 
being sold through Radio 
Shack stores ....According to 
a report issued by Interna­
tional Resource Develop­
ment Inc (IRD) in Norwalk, 
Connecticut, I BM, Xerox, 
and Matsushita will in­
troduce typewriters with 
voice input by 1983. IRD 
predicts that the typewriters 
will correctly recognize 93% 
of "typical business English 
as spoken by the average ex­
ecutive," and that the unit 
will have a video screen that 
displays the spoken words. 
Corrections and changes can 
be made on the screen .. .. 

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 
POB 1192 
Mountainside NJ 07081 



LAST60 DAYS TOSAVE$200 ON OUR 


8 Mhz. 8086 CPU Set 

Now $595 - Price returns to $795on July 1 


MEMORY - Our two card 8086 CPU set is the only high­
performance 16-bit processor for the S-100 bus that allows 
using standard 8-bit memories for economy or IEEE 16-bit 
memories for speed - in any mix. 

16-BIT OR EXTENDED ADDRESSING - Special circuitry is 
included to allow memories without IEEE extended addres­
sing to be used in systems with more than 64K (uses 
PHANTOM). 

FAST 8 MHZ. OPERATION - Gives you high performance 
without requiring expensive memory. Most any 250 nsec. 
static memory board will do the job. Or, at the flip of a switch, a 
4 Mhz. clock may be selected and/or a wait state may be 
added. 

2-CARD CPU SET - Includes serial 1/0, parallel 1/0, a 
monitor in 2716 EPROM, a time-of-day clock, and a very 
flexible and expandable vectored interrupt system. 

Price includes 86-DOS@J 

DEVELOPMENT SOFTWARE - 86-DOS provides a com­
plete package of development software, including editor, 
assembler, debugger, Z80 to 8086 source code translator, 
and utilities. 

1/0 CONFIGURATION - The hardware-dependent portions 
of the 1/0 system have been isolated into a single module. Full 
specifications are provided to allow customizing the module 
for a given hardware configuration. 

MICROSOFTBASIC-86 
IT'S THE STANDARD - This BASIC is essentially 
identical to version 5 of Microsoft's BASIC interpreter, 
the accepted standard with widely available application 
programs. Programs distributed in CP/M® format are 
easily converted to the 86-DOS system. (CP/M is a 
registered trademark of Digital Research.) 

IT'S FAST - It is two to seven times faster than BASIC­
80 on a 4 Mhz. Z-80, depending upon application. 

BREAKING THE 64K BARRIER - How many of you 
can run an extended disk BASIC and see the message 
"63309 Bytes free" when it signs on? 

RUNS UNDER 86-DOS - Our high-performance 
operating system can load the 30K BASIC interpreter in 
less than 2 seconds. Loading BASIC programs is done 
with similar speed. This is several times faster than 
competing operating systems. 

PRICE: $350 To registered SCP 8086 CPU owner, 
$500 to others. 

Circle 363 on Inquiry card. 

8 Mhz. 2-card CPU Set 
With 86-DOS 
ASSEMBLED, TESTED, GUARANTEED 

$595 
DRIVERS AVAILABLE for following disk controllers: Tarbell 
SD, Tarbell DD, Cromemco 4FDC, Northstar SD. 

Please specify disk controller from among 
those supported. 

A_eottle Computer Products, Inc. ~ 1114 Industry Drive. Seattle, WA. 98188 

(206) 575-1830 
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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 management. 


Nutrition. 

Information that could 


help you to a better way 

of life. 


To get your free copy, 

just write: 


CONSUMER INFORMATION 

~ 

PUEBLO,__QOLORADO

GJ.009 

......'-..General SerVlces Adrruru slrclnon 

268 May 1981 © BYTE Publications Inc 

Letter•----------------------------------------­
Continued from page 20: 

Reslstlble Puzzle 

John Moore revived the earlier­
published problem of creating a network 
with resistance of 355/113 (a very close 
approximation to 11') with a minimum 
number of unit-valued resistors. (See the 
January 1981 BYTE, page 16.) He im­
proved greatly on W Lloyd Milligan's 
26-unit solution (see the August 1980 
BYTE, page 20) by presenting two 18-unit 
solutions and asking if anyone could find 
a solution with 17 or fewer resistors. 

By abandoning their continued-fraction 
method in favor of one based on 
Diophantine equations (those having 
positive, non-zero integer solutions), I 
was able to come up with two different 
15-unit solutions. (See figures la and lb.) 

I believe these two to be minimal, and 
essentially the only minimal solutions (ie: 
except for other solutions creafed by 
trivial transpositions of series and parallel 
elements in one of these resistors) within 

(la) 

Figure 1:- Two 15-unit networks with Z= 
113 

355 

the class of networks examined by this 
method and by the continued-fraction 
method (ie: all simple series-parallel net­
works). 

But there are many more ways to con­
nect a handful of resistors than just in 
simple series-parallel networks! 

I looked for a solution with a bridge as 
a part of the total network. With the help 
of a Tl-58 programmable calculator, I was 
able to find a 14-unit solution. (See figures 
2 and 3 on page 270.) 

Of course, with 12 or 13 resistances to 
connect together in an arbitrary fashion, 
much more complicated figures than 
bridges are possible. Unfortunately, the 
calculation of resulting network im­
pedance, and the searching through the 
various configurations, becomes cor­
respondingly complex. I suspect that the 
14-unit solution can be improved upon. 

David F Smith 
3033 Turk Blvd, 113 
San Francisco CA 94118 
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Figure 2: A 14-unit network with Z = 
113 
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Figure 3: Voltages and currents in the 14-unit network with 355 mV across it. 

Easler Communication 

In Two Directions 


Mark R Titchener's article "Com­
munications in Two Directions" (June 
1980 BYTE, page 96) presents a circuit to 
communicate bidirectionally on a single 
line; however, it requires too many com­
ponents. An easier way to do it is shown 
in figure 4. This circuit will work for both 
analog and digital signals. Using standard 
op-amp theory, it is easily shown that V4 
= V2 and V3 = Vl. Line impedance can 

R 

R 

RO RO=R 

Figure 4 

be compensated for by making RO 
variable. 

R Gupta 
Electrical Engineering 
University of Auckland 
Private Bas, Auckland 
New Zealand 

Smart Wheelchalr Project 

Steve Ciarcia's article "Home in on the 

R 

RO 

Rangel An Ultrasonic Ranging System" 
(November 1980 BYTE, page 32) was ex­
cellent. I would, however, like to make 
BYTE readers aware of another project 
that has incorporated the Polaroid 
Ultrasonic Ranging technology. The pro­
ject was funded by the Veterans Ad­
ministration Rehabilitative Engineering 
Research and Development Center of Palo 
Alto, California. The participants, Karen 
Altman, Rick Epstein, Leslie Gerding, 
Wayne Ledger, and Dave Parker, were 
graduate students last year at Stanford 
Mechanical Engineering. 

The objective was to design, develop, 
and successfully fabricate a "smart" elec­
tronic wheelchair. Its construction in­
cluded ten ultrasonic sensors, eight of 
which were used to detect approaching 
obstacles or the presence of a wall on 
either side of the chair. The remaining 
sensors were focused on the user's head 
from two angles. 

The chair has many modes of opera­
tion: the most important is the head­
control mode. Here, the user directs the 
movements of the chair by head motions. 
To move the chair forward, the user posi­
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Letter•---------------------------------------------------------------­
tions his or her head toward the front of 
the chair. Similar operations control the 
three remaining directions. In effect, the 
user's head is a proportional-control joy­
stick. One can readily see that this type of 
noncontacting control would be helpful 
for people who have no usable arm func­
tion. 

In operation, the front-facing ultra­
sound sensors detect the presence of 
obstacles in the chair's path. When such 
an obstacle comes within a predetermined 
distance, the chair automatically slows 
and stops before running into it. If the 

"obstacle" moves away, the chair will 
follow at a fixed distance. 

Side sensors serve to detect walls. A 
mode to "follow that wall" enables a chair 
to travel parallel to the chosen wall at a 
fixed distance. Open doorways are de­
tected and passed over, but a discontinu­
ity of more than a few feet disables the 
wall-following mode and waits for further 
commands from the user. 

A "cruise control" mode does not use 
any additional sensors, but instead relies 
on wheel-speed data obtained from two 
optical shaft encoders. Once in this mode, 

Avoid the hassle by upgrading your LA36for1200 
baud operation with a DS120 Terminal Controller. 

The Datasouth DS 120 gives your DECwriter® II the high speed 
printing and versatile performance features of the DECwriter® III 
at only a fraction 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 4000 DS 120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to­
day's higher speed data com­
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per­
formance for years to 
come . When service is 
required, we will respond 
promptly and effectively. 
Best of all, we can deliver 
immediately through our 
nationwide network of 
distributors. Just give us a 
call for all the details. 

DATASOUTH COMPUTER CORPORATION 
4740 Dwight Evans Road• Charlotte, North Carollna 28210 • 7041523·8500 

the chair proceeds at a constant speed and 
heading despite changes in terrain. 

A final mode allows the head to be 
moved without affecting the chair. 

The user initializes the system to the 
range of his or her head motion by means 
of a "training" program that instructs the 
user to center the head, to move it to the 
left or right, and forward or backward. 
The program uses this information to 
calibrate the position/speed algorithm as 
well as set up a dead band around the 
user's rest position. 

The hardware presently consists of a 
Z80 microprocessor, 64 K bytes of mem­
ory, and an external disk-drive system. 
Once the program is loaded, the disk is 
disconnected and the user drives off. The 
software executive is written in BASIC, 
with a majority of the actual real-time 
program coded in machine language and 
as arithmetic function calls. The listing 
consumes 40 pages. 

The current construction phase will 
shrink the initial hardware and software 
configuration by one-third. A final design 
will capture the features on a single 
printed-Circuit board. 

The approach taken in pursuit of the in­
terface between the ultrasound sensors 
and the microprocessor is considerably 
different from the method described in 
Steve's article. Since the Polaroid kits 
were not available at the time of construc­
tion, several new cameras were sacrificed 
to acquire the parts required. In addition, 
the computer interface was done not at 
the EDB level, but at the custom ultra­
sound board level. To perform a ranging, 
the computer generates a transmit request 
pulse via a convenient parallel output bit. 
The output from the board is then inter­
rogated to start a software timing loop 
that is terminated by the received echo 
signal. The number of times the loop is 
performed gives a fairly precise measure 
of the range. Dividing this value by an ap­
propriate factor will yield the range in 
whatever units are required. In the course 
of the project, a resolution of about a 
quarter of an inch was obtained over 
distances ranging from 9 inches to 20 feet 
(depending on surface characteristics). 

Additional information about this on­
going project can be obtained by writing 
me at the address below. 

David L Jaffe 
Palo Alto VA Medical Center 
Rehabilitative Engineering Research and 

Development Center 
3801 Miranda (153) 

, Palo Alto CA 94304• 
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dBASE II vs. the Bilge Pumps. 

by Hal Pawluk 

V\e all know that bilge pumps suck. 
And by now, we've found out-the hard 

way-that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela­
tional Database Man­
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man­
agement" articles in the buzz books are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro­
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

Tip #2: Assembly 

Language vs. BASIC: 


This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-1-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly-language file management system.) 

Tip #3: Relational vs. Hierarchal 
& Network DBMS. 

CODASYL-like hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre­
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And you don't need 
to be a programmer to use it. 

Circle 34 on Inquiry card. 

dBASE Dvs. everything else. 
dBASE II really impressed me. 
Written in assembly language (with no 

need for a host lan­
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round­
off errors, has a super­
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD­
UCTS), or program it 

(so when you've set up the formats, your secretary 
can do the work). Its report generator and user­
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard-of Money-Back 

Guarantee. 


dBASE II is the first software I've seen 
with a full money-back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666-4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 
They know you don't need your bilge 

pumped. 

Ashton:fate 

©Ashton-Tate 1980 
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To our knowledge the CPU test is the first of its kind anywhere.Diagnostics 
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PRINT: Formatled listings to printer 
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APL : Substitute strings in files 

... plus more . .. 
24K CPIM $60.00 
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:"i\ simulation of a session with a 
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SSS FORTRAN: The SSS FORTRAN compiler is last efficient. and complete 
(lul l 1966 ANSI slandard with exlensionsJ. The RATFOR compiler compiles into 
FORTRAN allowing the user to write structured code while rela1nmg !he 
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and structured programming rechniques. SSS RATFOR 1s similar 10 FORTRAN 
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• REPEAT ... UNl;IL • WHILE • IF ..THEN ..ELSE 
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SS FORTRAN alone: $250.00 

RATFOR alone: $100.00 

(RATFOR sold only wilh valid SSS FORTRAN license) 


STACKWORK'S FORTH: A ful l, exlended Forth interpreter/compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, as easy 10 use as in­
teractive BASIC. 
SELF COMPILING: Includes every line of source code necessary to recompile 

ii self. 
EXTENSIBLE: Add functions at will. 
Z80 or 8080 ASSEMBLER included. 
Single license, OEM licensing available. 
Please specify CPU lype: Z80 or 8080 
Supplied with exlensive user manual and tutorial: $175.00 
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'TINY' PASCAL II: We still call it 'T iny' but it's bigger and better than ever! This is 
the famous Chung-Yuen 'Tiny· Pascal with more features added . Fealures include: 
• recursive procedures/lunclions • integer arithmetic • CASE 
• FOR (loop) • sequenlial disk l/0 1 dimensional arrays 
• IF...THEN...ELSE • WHILE • PEAK & POKE 
• READ & WRITE • REPEAT...UNTIL • more 
'Tiny· Pascal is fast Programs execute up to ten times laster than .s 1rn1laf BASIC 
programs. SOURCE TOO! We still distribute source, in 'Tiny' Pascal. on each 
discette sold . You can even recompile the compiler, add features or just gain in· 
sight into compiler const ruction. 
Requires: 36K CP/M. Supplied with complete user manual and source on discelle: 
$85.00. Manual alone: $10.00 
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TERM: A complete intercommunications package for linking your com· 
puter to other computers. Link either to other CP/M computers or to large 
timesharing systems. TERM is comparable to other syslems bu! costs 
less, delivers more and source is provided on discette! With TERM you 
can send and receive ASCII and Hex files (COM too. with included conver· 
l ion program) with any other real time communication between users on 
separate systems as well as acting as timesharing terminal. 
• Engage/disengage printer • error checking and auto retry 
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• conversalional mode • send files receive files 
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Supplied w i th user manual and 8080 source code: $150.00 
Manual alone: $15.00 

0 INTERCOMPUTER COMMUNICATIONS 
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forms data stored on disk into coded text which is completely unrecog· 
nizable. Encode/Decode supports multiple security levels and passwords. 
A user defined combination (One billion possible) is used to code and 
decode a file . Uses are unlimited . Below are a few e:.<amples: 

data bases • payroll liles; • programs • tax records 
Encode/Decode is available in two versions: 
Encode/Decode I provides a level of security suitable for normal use. 
Encode/Decode II provides enhanced secur ity for the most demanding 
needs. 
Encode/Decode I: $50.00 Encode/Decode IL $100.00 manual alone: $15.00 
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A full. extended FORTH interpreter/compiler produces 
COMPACT. ROMABLE code . As fast as compiled FORTRAN, 
as easy to use as interactive BASIC. 

SELF COMPILING 
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KILL 
SURGES 
LIKE 
LIGHTNING!. 
AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip­
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
to a 1,000,000 W, 100µ second surge. Triggers at 
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Technical Forum__________ 

Text continued from page 228: 

My application required that I code the 10 decimal 
digits (0 thru 9). I borrowed the 7-bit-per-digit bar code 
used in the UPC (Universal Product Code) to represent 
those digits. [Note that UPC bar codes, as shown in 
figure 1, have a different appearance from PAPER­
BYTE® and other bar-code formats ... .GW] Each of the 
identifiers that is generated consists of 6 digits, thereby 
allowing the printer to operate close to the left margin. 
This was a distinct advantage for my application. The 
dot-backspacing feature of the printer reduces the dot­
position counter by the amount the user specifies, returns 
the carriage to the left margin, and then back to the new 
position indicated by the pointer. Because of this method 
of printing, the time required to print a line increases 
disproportionately with its length. Thus, short lines are 
desirable. 

The following procedure was used to generate bar 
codes with the Centronics 737: 

•Set the proportional-spacing mode on the printer by 
issuing the command: 

LPRINT CHR$(27); CHR$(17); 

This can be done either in, or before running the pro­
gram, but I suggest doing it in the program to avoid prob­
lems that arise in the monospacing mode. 
•Read the character codes into a binary array. 
•Use the INKEY$ function to enter a character to be 
printed in bar code. Use the entered value to retrieve the 
binary code for the character from the array. The ls and 
Os are values of the variable J, and are used as follows in 
the LPRINT statement: 

LPRINT CHR$(92 * J + 32); 

If J= 1, then CHR$(124) causes a bar to be printed. If 
J=O, then CHR$(32) results in a blank space. 
•Backspace to the dot position immediately following 
the one just printed, by issuing the following printer com­
mand: 

LPRINT CHR$(08); CHR$(4); 

In my application, I placed equivalent Arabic numerals 

111111111111 
800218 
111111111111 
824009 

Figure 1: Bar codes generated by a Centronics 737 dot-matrix 
printer and a T RS-BO computer, using the program in listing 1. 
The program also prints the equivalent Arabic numerals under 
the code. 
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through personal experience the "powerful 
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and science. ''A revolutionary book... 
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interest in computers, children, 
education, or the future?' 

-80Microcomputing 

"Changes the learning experience from 
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-Marvin Minsky, MIT 
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Technical Forum __________ 

Listing 1: Bar-code generator. The program, written for the 
Radio Shack TRS-80 with Level II BASIC, generates bar codes 
for "the decimal digits 0 thru 9 on a Centronics 737 printer. 

1 0 DIM B ( 1 0 , 7l 
20 I 

30 ' LOAD THE BINARY ARHAY 
'Ill ' 
511 FORI=OT09:FORJ•1T07:READBCI,Jl:NEXTJ:NEXTI 

60 ' 

70 SET THE PROPORTIONAL SPACING MODE ON THE PRINTER 

80 , 

90 LPRINTCHRSC27J;CHRSC17l; 

10 II ' 

110 ' BEGIN SIX-DIGIT INPUT LOOP 

:1.20 f' 

01:3 0 FORN• l T06 
1'I0 ' 
150 STROBE KEYBOARD FOR AN INPUT DIGIT 

l 60 , 

170 YS=INf(EYS:IFYS•'"'THEN170 ELSEI•VALCYSl :ASCNl=YS 

180 , 

190 ' RETRIEVE BINARY CODE FOR THE DIGIT AND PRINT 
200 ' THE BAR CODE REPRESENTATION FOR IT. 
210 
220 FOR K=1T07:J=8CI,Kl 
230 LPRINTCHRSC92~J+32J;CHRSC08J;CHRSC1l;:NEXTK:NEXTN 
2'f0 J' 

250 ' PRINT THE ARABIC NUMERALS 
~~60 ,. 
270 LPRINT" ": FDRN=IT06: LPRINTAS CN l;: NEXTN 
280 " 
290 ' BINARY CODE FOR DIGITS 0 - 9 
300 ' 
310 DATA 0,0,0,1,1,0.t 
320 DATA 0,0,1,1,0,0,1 
330 DATA 0,0,1,0,0,1,1 
310 DATA 0,1,1,1,1,0,1 
350 DATA 0,1,0,0,0,1,1 
360 DATA 0,1,1 1 0,0,0,1 
370 DATA 0,1,0 1 1,1,1,1 
380 DATA 0,1,1,1,0,1,1 
390 DATA 0,1,1,0,1,1,1 
100 DATA 0,0,0,1,0,1,1 
110 END 

after the 6-digit bar code to allow a quick check of the 
coded identifier. An example of bar codes generated with 
the Centronics 737 appears in figure 1. 

The program in listing 1 was written for the Radio 
Shack TRS-80 using Level II BASIC. This is only a sam­
ple program that can be modified to suit your taste, but it 
demonstrates how you can generate bar codes on a low­
cost printer.• 

BYTE'S Bits 

send a postcard with your
Chess name, address, and the serial 

Challenger Upgrade number of your Chess Chal­

Fidelity Electronics Ltd has lenger to: 
announced a free upgrading 
service for certain units of its Fidelity Electronics Ltd 
Chess Challenger Electronic Customer Service Dept 
Game, Model CCX. The ser­ 8800 NW 36th St 
vice is available only for units . Miami FL 33178. 
with serial numbers from 
150871 to 174517. You will receive notification 

If you have a unit with a if the unit requires the up­
serial number in this range, grading modification.• 



STATE OF THE ART 

MEMORY SYSTEMS 


512KB SINGLE BOARD MULTIBUS® MEMORY 

State of the Art Multibus Memory Design. 


First to Offer 512KB on One Board. 


The Cl-8086 module is compatible with both 8 or 16 bit Multibus Systems. 

PARITY - The Cl-8086 generates and checks even parity with selectable 
interrupt on parity error. 

FAST ACCESS AND CYCLE TIME - Data access is 270 NSEC and cycle 
time is 375 NSEC. 

16 MEGA BYTE ADDRESSING - The memory is addressable in 16K 
increments up to 16 mega bytes. 

LOW POWER CONSUMPTION - Total power consumption is under 8 
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Cl-1123 is addressable to 4 mega bytes (22 address linesl so there is no 
need to worry about obsolescence. 

FAST ACCESS AND CYCLE TIME - With an access time of 240 NSEC 
and cycle time of 400 NSEC one is insured the bestthroughputon the PDP 
11 /23 s·ystem. 

PARITY - The Cl-1123 generates and checks parity for each byte of 
memory. Totally DEC compatible. 

BATTERY BACKUP POWER CONSUMPTION - Power requirement for 
the module is only 1.2 AMP from the 5 volt supply. The Cl-1123 is easily 
configured for battery back-up mode of operation requiring only 300MA 
from a single 5 V back-up supply for 256KB memory in the down state. 

SINGLE QTY. PRICE: 32K x 18 $575. 128Kx 18 $1925. 

64K x 9 EXORCISER® I SINGLE BOARD MEMORY 
For Exorciser I, Exorciser II and Rockwell System 65. 

FAST ACCESS AND CYCLE TIME - Data access time is 225 NSEC and 
cycle time is 400 NSEC. allowing the unit to work as a static RAM at clock 
rates in excess of 1.5 mega hertz. For 2 mega hertz operation the ·board can 
be easily configured to utilize a cycle stealing refresh operation. 

ADDRESSING - On-board memory select is available in 4K increments 
up to 64K words of memory on either the VUA or VXA control inputs. 

PARITY - On board even parity with output jumper select to the system 
bus as a parity error or non-maskable interrupt. 

Complete board power consumption is under 7 watts. 

SINGLE QTY. PRICE: 64K x 9 $575. 

T11t1d 111d bum1d in. Full yur w1rr111ty. 

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 
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jectiEm molded case...and .We 
stand behind the STAR with a · 
two year warranty! 

STAR models are available 
that interface directly with RS232 
machines such as APPLE, · 
ATARI, and NORTH STAR or 
IEEE 488 machines such as the 
PET, and that operate with either 
U.S. or European frequencies. 
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Using Interrupts 

on the 


Apple II System 

George M White 


Computer Science Department 

University of Ottawa 


Ottawa, Ontario KIN 6N5 Canada 


The designers of the Apple II per­
sonal computer made a judicious 
choice of software /hardware trade­
offs. The most important software 

A surprising feature of 
the Apple II's system 

software is that it 
makes little use of the 
6502 interrupt system. 

systems are stored in ROM (read­
only memory) at high addresses 
where they are, for the most part, out 
of sight. Since the monitor, BASIC 
interpreter, and miniassembler are 
stored in ROM, they cannot be 
destroyed by user programs running 

Acknowledgment 
Most of this article was written while the 

author was enjoying the incomparable 
hospitalite of L'Institut de Recherche d'lnfor­
matique et d'Automatique in Rocquencourt. 
France. 

out of control, nor can they be altered 
to produce strange results. 

A surprising feature of the Apple 
II's system software is that it makes 
little use of the interrupt system of the 
6502 microprocessor. However, the 
creators of the monitor have correctly 
assumed that some users might want 
to make use of interrupts, so they 
have provided several facilities to aid 
the user in doing so. The hardware 
and software facilities permit the user 
to write interrupt-service routines 
and to wire up interrupt generators 
that easily fit into one or more of the 
eight 110 (input/output) card slots, 
conveniently located under the 
Apple's removable plastic cover. 

Interrupt-Service Software 
Let's compare interrupt-service 

routines to program subroutines. In 
the BASIC language, subroutines are 
called at a known location within a 
program by a GOSUB statement. The 
subroutine is not executed (or 
shouldn't be) until the GOSUB state­
ment is encountered during the course 
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Spelling Checker 
for Professionals. 
SPELLGUARD eliminates 
spelling and typographical 
errors In documents pre­
pared with CP/M1 or CDOS2 

word processors. 
SPELLGUARD Is a 

unique program that leads 
the microcomputing indus­
try In Its efficiency, ease of 
use, and reliability. 

FAST~~~~~~-
• Proofreads 20 pages In under 

one minute.• 


POWERFUL _ ___ 
• 20,000 word dictionary, ex­
pandable with single keystroke. 
• Properly handles hyphens and 
apostrophes. 
• Allows multiple, technical 

dlctlonarles. 


RELIABLE _____ 
• Over 500 shipped by March 

1981. 

• 30-day money-back llmlted 

warranty. 

• Industry leading Softguard 

feature ensures diskette copy of 

program Is undamaged. 


EASY TO USE ____ 
• On-llne help feature. 
• Misspelled words marked 

In text for easy, In-context 

correction. 

• Examples of all functions In 

120 page manual. 


COST EFFECTIVE __ 
• SPELLGUARD'S unique speed 

·and accuracy easily recovers the 
suggested S295 price. 

'Time estimates based on double density 
8" diskettes and 4Mhz system. 

Trademarks: 'Digital Research. 'Cromemco 

Contact your local dealer or write 

ISA for a SPELLGUARD brochure. 


The fast, accurate 
proofreader. 

INNOVATIVE SOFTWARE APPLICATIONS 

P.O. Box 2797, Menlo Park. CA 94025 
(415) 326-0805 
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of the program. Subroutines are 
usually written to perform a specific 
action such as altering values of vari­
ables, 1/0 operations, etc. 

Interrupt routines, on the other 
hand, are called at a specific point in 
time. An interrupt signal arrives, and 
the interrupt-service routine is called. 
There is no warning. The signal can 
arrive at any time, and the program 
being executed can be interrupted at 
any point. 

The interrupt routine is a program 
like any other program. It can do 
everything an ordinary program can 
do, such as calculate numbers, ma­
nipulate strings, ring bells, or print 
messages on the console. Usually, the 
interrupt system found on micropro­
cessors is used to control a computer 
peripheral device or to monitor and 
control external machinery. 

The interrupt system can con­
tinuously watch the temperature of a 
furnace, the condition of a fire or 
burglar alarm, or the time of day. 
When something unusual happens, 
when the temperature goes too high 
or a burglar alarm sounds, the inter­
rupt system alerts the computer to 
respond to the unusual condition and 
perform necessary actions. 

However, the writing of such a 
program is a demanding task. The 
programmer must be aware of five 
aspects of interrupts that involve 
both the hardware and software of 
the system. 

Necessary Conditions 
1. There must be an external de­

vice capable of sending an interrupt 
signal to the computer. 

The smaller systems used by novice 
BASIC programmers usually do not 
contain devices capable of generating 
interrupts. Even if they did, the 
BASIC language system available is 
not able to handle them directly, 
because most versions of BASIC do 
not recognize that interrupts exist. 

The external device that sends the 
interrupt can be anything external to 
the processor and memory; it does 
not have to be physically located out­
side the computer box itself. Some 
common devices used as sources of 
interrupts are real-time clocks, ter­
minals, and other computers. This list 

is not exhaustive. Anything capable 
of generating an electrical signal­
automobile, household appliance, or 
burglar alarm-can be used as a 
source of interrupts. 

2. The processor must be capable 
of receiving and acting upon the in­
terrupt signal. 

This implies not only that the 
signal must be wired into the comput­
er with all its voltages having the cor­
rect values, but also that the pro­
cessor must be set up to respond to 
the signal. We shall see later that the 
6502 microprocessor can actually ig­
nore some kinds of interrupts if the 
programmer has told it to ignore 
them. 

Anything capable of 
generating an electrical 

signal-au tom obi le, 
household appliance, or 
burglar alarm-can be 

used as a source of 
interrupts. 

3. The processor must be able to 
tell which of several possible devices 
generated the interrupt. 

If there is only one interrupt­
generating device wired into the sys­
tem, there won't be any problem 
identifying the source of the interrupt 
when it arrives. But if there are 
several interrupt sources-all trying 
to get the attention of the proces­
sor-the computer must have some 
way of telling which interrupt source 
is responsible for sending the signal, 
so it can take appropriate action. 

4. The processor must respond to 
the interrupt by doing something. 

When an interrupt signal arrives 
and is accepted by the computer, the 
program must perform an appropri­
ate action (ie: "service" the interrupt). 
In some cases, this action is very sim­
ple, such as printing a character on a 
terminal. In other cases, the system 
may have to do something much 
more complicated, like placing a 
telephone call, sounding an alarm, or 
aborting the program it was ex­
ecuting. 
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Function Keys 
• 8 Character Display 
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Interface 
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Documentation 
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6502 
MICROPROCESSOR 

+5V 
PIN 29 FROM EACH 
APPLE PERIPHERAL SLOT 

Figure 1: The 6502 NM! signal and the Apple II peripheral slots. The NM[ signal is 
connected to pin 29 of each of the slots and is held high by the pull-up resistor shown. 
An interrupt is generated if the peripheral card in any of the slots presents a low im­
pedance to ground to its pin 29. 

5. After the service has been per­
formed, the processor usually must 
return to the interrupted program and 
continue f ram the point of interrup­
tion. 

When an Interrupt 
signal arrives and Is 

accepted by the com­
puter, the program 

must perform an 
appropriate action. 

Usually (but not always), the inter­
rupt has interfered with the execution 
of a program. After the interrupt has 
been successfully serviced, control 
should return to the interrupted pro­
gram or process at the point of inter­
ruption without modifying the pro­
cess in any way. Sometimes this pro­
gram is nothing other than an endless 
loop waiting for interrupts to arrive. 

Nonmaskable Interrupts 
The Apple II has two separate in­

terrupt lines entering its 6502 pro­
cessor. They work somewhat dif­
ferently. 

Pin number 6 on the 6502 package 
is an active-low signal input called the 
nonmaskable interrupt, NMI. It is 
connected through the ·printed-circuit 
board to a pull-up resistor and to pin 
29 in each of the eight 1/0 slots 
shown in figure 1. 

If none of the circuit cards in the 
slots has anything attached to its pin 
29, the potential at the NMI input 
observed by the 6502 is always held 
high by the pull-up resistor. This is 
the normal mode of operation. If a 
low impedance to ground is presented 
to pin 29 by any of the slots, the 
NMI line goes low, causing an inter­
rupt condition to be generated in the 
6502. This is the definition of the non­
maskable interrupt. This interrupt 
can be better understood by examin­
ing each of the five aspects presented 
earlier. 

1. Any external device can generate 
an interrupt by presenting a ground 
(or low impedance to ground) poten­
tial to pin 29 in any of the 110 slots. 
Thus, the Apple II can have eight dif­
ferent interrupt sources, and they all 
may decide to interrupt at once. 

2. The NMI signal is always recog­
nized by the 6502 microprocessor, 
because it is nonmaskable. (Maskable 
interrupts will be discussed shortly.) 

3. If there is only one device capa­
ble of sending the NMf signal, there 
is no question which device sent it. 
But if there are two or more interrupt­
ing devices, a problem arises. The 
6502 microprocessor has only a single 
NMI input line, and every 
NMI signal goes there. In the Apple 
II, the processor can differentiate 
among several possible sources by 
polling the devices. 

Polling is done by asking each de­
vice if it sent the interrupt signal or 
not. A program directs the computer 
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components of the MicroAce 
The MicroAce is not just another personal 

computer. Quite apart from its exceptionally low 
price. the MicroAce has two uniquely advanced 
compcinents: the powerful BASIC interpreter. and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 
• 	 Unique 'one-touch' key word entry: the 

MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single-key entry. 

• 	 Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 

• 	 Excellent string-handling capability - takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
input to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 

• 	 Up to 26 single dimension arrays. 
• 	 FOR/NEXT loops nested up 26. 
• 	 Variable names of any length. 
• 	 BASIC language also handles full Boolean 

arithmetic, conditional expressions, etc. 
• 	 Exceptionally powerful edit facilities, allows 

modification of existing program lines. 
• 	 Randomise function, useful for games and 

secret codes, as well as more serious 
applications 
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instructions. USR causes jump to a user's 
machine language sub-routine. 

• 	 High-resolution graphics with 22 standard 
graphic symbols. 

• 	 All characters printable in reverse under 
program control. 

• 	 Lines of unlimited length. 

'Excellent value' indeed! 
For just $149.00 (including handling charge) you 

get everything you need to build a personal 
computer at home ... PCB, with IC sockets for all 
\Cs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful, 
full -facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV .. link it to the mains adaptor 

and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter. the character set, operating 
system, and monitor. And the MicroAce 1 K byte 
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equivalent to 4K bytes in a conventional computer 
- typically storing 100 lines of BASIC. (Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 
And Benchmark tests show that the MicroAce is 

faster than all other personal computers. 
No other personal computer offers this unique 

combination of high capability and low price. 

The MicroAce teach-yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you ·don't worry. They're all explained in the 
specially-written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
programs. !Available separately-purchase price 
refunded if you buy a MicroAce later .) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit. we will repair it for a fee of $20.00, post and 
packing FREE . Of course, you may return your 
MicroAce as received within 14 days for a full 
refund . We want you to be satisfied beyond all 
doubt - and we have no doubt that you will be. 

....liiiiiiiiiiiiiiiliiliiliiliiliiiiiiillll........................... - - ...... - ............ - ... ­
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Circle 21 on inquiry card. 

CALCULATOR 

MODULE 


SELECTOR 

for 

TEXAS INSTRUMENTS 
INCORPORATED 

• 	 Plugs into any TI 59 or 58 
calculator through the 
module port. 

• 	 Holds four Solid State 
Software™ libraries and 
eliminates the need to turn off 
the calculator and physically 
change modules. 

• 	 Modules are selected with a five 
position rotary switch. 

• 	 Designed to fit in the battery 
compartment of the PC 100 
printerbutcan also be used with 
the calculator on a stand alone 
basis. 

• 	 Completely portable, requiring 
no external power supply or 
batteries. 
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to examine the status of each device 
which might have sent the interrupt. 
The details of this depend greatly on 
the way the devices are wired up, but 
in principle some of the 50 lines in the 
l/O slots can be used by the device to 
present logical flags or form data buf­
fers. Examination of these signal lines 
by the program can then determine 
whether the device in question sent 
the NMI or not. 

Daisy-chain inhibition of interrupts 
can be provided for in hardware by 
using control lines INT IN (pin 28) 
and INT OUT (pin 23) on the I/O 
slots, which are reserved for such a 
purpose. Various I/O devices can 
thereby have different priorities for 
interrupt servicing. 

The Apple II's motherboard con­
tains the wiring that links the boards 
together. This arrangement is shown 
in figure 2. Pin 28 (the INT IN line) of 
slot 0 has no connection, but pin 23 
(INT OUT) of slot 0 connects to pin 
28 of slot 1. Pin 23 of slot 1 connects 
to pin 28 of slot 2, and so on, up to 
slot 7. Pin 23 of slot 7 has no connec­
tion. 

There are several methods for wir­
ing the daisy chain, but in the most 
common configuration there is a low 
impedance (or a direct connection) on 
each interrupt-using card between 
INT IN and INT OUT. l/O cards 
have priority in interrupt service ac­
cording to their physical position in 
the l/O slots. Cards in the lower­
numbered slots have higher priority, 

while cards in the higher-numbered 
slots have lower priority: it is not that 
the processor will process the l/O 
functions of the higher-priority cards 
before dealing with lower-priority 
cards if interrupts occur at the same 
time, but that the lower-priority 
cards are not permitted to generate an 
interrupt signal until the higher­
priority device allows it. 

In this scheme, I!O slots must be 
contiguously filled with cards so a 
continuous circuit, the daisy chain, is 
completed between the cards on the 
INT IN and INT OUT lines. 110 
cards that do not use the interrupt 
system can be placed between cards 
that do if the noninterrupting cards 
have a jumper or connection between 
the contacts for pins 28 and 23 to 
maintain circuit continuity. 

The highest-priority l/O card must 
reside in a lower-numbered slot than 
any other interrupt-generating card. 
The highest-priority card is special: it 
is responsible for placing a voltage in­
dicating a high logic condition (usual­
ly +5 V) on the INT OUT pin for its 
slot. The lower-priority cards need 
not have this capability. They need 
only have the capability of opening 
the circuit between the INT IN and 
INT OUT pins for their slots. 

Suppose, for example, that there 
are interrupt-generating I/O interface 
cards in slots 5, 6, and 7. The card in 
slot 5 must be capable of placing a 
potential of +5 V on the INT OUT 
connection. The card in slot 6 must 

APPLE PERIPHERAL SLOTS 

SLOT 1 SLOT 7 SLOT 0 

IN T OUT INT IN ~ 23 ,_,_________ 28 23 _1N_T_o_u_T_ _____ _ __1N_T_IN_,.~ @
~ . 

Figure 2: Using daisy chaining to create a priority system of interrupts. The INT OUT 
(pin 23 of each slot) and INT IN (pin 28 of each slot) signals are connected to each other 
to create a daisy chain that is broken by an interrupting slot. A peripheral device is not 
allowed to generate an interrupt unless it has highest priority or "permission" from 
higher-priority devices. Peripherals in lower slots have a higher interrupt priority than 
peripherals in higher slots. See the text for details. 



The Text Solution for APPLE II® 
Now APPLE II® Owners Can Solve Text Problems 


With VIDEOTERM 80 Column by 24 Line Video Display 

Utilizing 7 X 9 Dot Character Matrix 


Perhaps the most annoying shortcoming of the Apple II® is its limitation of displaying only 40 columns by 24 lines of 
text, all in uppercase. At last, Apple II® owners have a reliable, trouble-free answer to their text display problem. 
VIDEOTERM generates a full 80 columns by 24 lines of text, in upper and lower case. Twice the number of characters as 
the standard Apple II® display. And by utilizing a 7 by 9 character matrix, lower case letters have true descenders. But 
this is only the start. 

VIDEOTERM, MANUAL, 
SWITCH PLATE VIDEOTERM 

BASICS 	 VIDEOTERM lists BASIC programs. bolh Integer and Applesoft. using the entire 80 
columns. Without spl11llng keywords. Full editing capabilities are offered using the 
ESCape key sequences for cursor movement. Wit~ provision for stop/sta r.t text 
scrolling utilizing the standa rd Control·S entry. And simultaneous on.screen display 
of text being printed. 

Pascal 	 lnslallation of VIDEOTERM in slot 3 provides Pascal immediate control of the 
display since Pascal recognizes the board as a standard video display terminal and 
treat s it as such. No changes are needed to Pascars MISC.INFO or GOTOXY fifes. 
although customization directions are provided. All cursor control characters are 
identical to standard Pascal defau lts . 

Other 	 The new Microsoft Softcard' is supported. So is the popular D. C. Hayes Micro­
Boards 	 modem II" , utilizing customized PROM firmware available from VIDEX. The power­

ful EasyWri ter· Professional Word Processing System and other word processors 
are now compatible with VIDEO TERM. Or use the Mountain Hardware ROMWriter· 

!"tSY.&'()H,-.1 
0123456789:; (:)? 
tABCDErGHIHLMNO 
PGRSTU\IWXYZ(\J'·­
'obcdefgh i JI: I mno 
pqrstuvu1xyz(: )'~ 

7X12 MATRIX 
18X80 OPTIONAL 

! 1 11S& 1 Cli+,-,/ 
1123456789:; <=>? 
IABCDEF6HIJKL"NO 
PORSTUVUXYZl\ll_ 
'abcdrigh i j k J 1no 
pqrstuvwxyz I: 1·1 

7X9 MATRIX 
24X80 STANDARD 

(or other PROM programmer) to generate your own custom character sets. Natural­
ly, VIDEOTERM conforms to all Apple OEM guidelines. assurance that you will have 
no conflicts with current or future Apple II' expansion boards. 

Advanced VIDEOTERM"s on-board asynchronous crystal clock ensures flicker .free character display . 
Hardware Only the size ol the Pascal Language card, VIDEOTERM utilizes CMOS and tow power con­
Design sumption !Cs. ensuring coot. reliable operation. All !Cs are full y socketed for easy 

maintenance. Add to that 2K of on·board RAM, 50 or 60 Hz operation, and provision of power 
and input connectors for a light pen. Problems are designed out, not in. 

Available 	 The entire display may be altered to inverse video, displaying black characters on a white 
Options 	 field . PROMs containing alternate character sets and graphic symbols are available from 

Videx. A switchptate option allows you to use the same video monitor for either the 
VIDEOTERM or the standard Apple II ' display . instantly changing displays by flipping a 
si ngle toggle switch. The switchplate assembly inserts into one of the rear cut -outs in the 
Apple 11· case so that the toggle swi tch is readily accessible. And the Videx KEYBOARD 
ENHANCER can be installed. allowing upper and to wer case character entry directly from 
your Apple 11 · keyboard. 

Firmware 	 1K of on·board ROM firmware controls all operation of the VIDEOTERM. No machine 
language patches are needed for normal VIDEOTERM use. 

Firmware Version 2.0 
Characters 
Options 

7 x 9 matrix 
7 x 12 matrix option; 
Alternate user definable 

Display 24 x 80 (full descenders) 
18 x 80 (7 x 12 matrix with full descenders) 

character set option: 
Inverse video option. 

Want to know more? Contact your local Apple dealer today for a demonstration. VIDEOTERM is available 
through your local dealer or direct from Videx in Corvallis, Oregon. Or send for lhe VIDEOTERM Owners 
Reference Manual and deduct the amount if you decide to purchase . Upgrade your Apple II ' to full terminal 
capabilities lor hall the cost ol a terml11a1 _VIDEOTERM. At last. 

PRICE: • VIDEOTERM includes manual. . . $345 
Apple 11 • is a trademark al Apple Computer Inc. • SWITCHPLATE ..... _. ... . ..... $ 19 
ROMWriter· is a lrademark of Mountain Hardware Inc. 
Micromodem II'' is a lrademark of 0 . C. Hayes Associales Inc. 
Soflcard' is a lrademark of Mic. o,ou : ~:~2u6'~£~'~g~E"~1~cr~~~~ :.:: ~~ 
EasyWriter' is a lrademark ol lnlormation Unlimiled Soltware Inc • MICROMODEM FIRMWARE . . S 25 

APPLE II® OWNERS! 

Introducing the 

KEYBOARD & DISPLAY 
ENHANCER 


•PUT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 
•SEE REAL UPPER AND lower CASE ON THE SCREEN 
•ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 

Videx has the perfect companion for your 
word processor software : the KEYBOARD 
AND DISPLAY ENHANCER. lnslall the 
enhancer in your APPLE II and be typing in 
lower case just like a typewriter . If you want an 
upper case character. use the SHIFT key or the 
CTRL key for shift lock . Not only that. but you 
see upper and lower case on the screen as you 
type . Perfectly compatible with Apple Writer 
and other word processors like. for example. 
Super-Text. 

If you want to program in BASIC. just put it 
back into the alpha lock mode: and you have 
the original keyboard back with a few im · 

provements . Now you can enter those elusive 9 
characters directly fr om the keyboard. or re· 
qu ire the Control key to be pressed with the 
RESET to prevent accidental resets . 

KEYBOARD AND DISPLAY 
ENHANCER is recommended for use with all 
revisions of the APPLE II. It includes 6 ICs. and 
EPROM and dip-switches mounted on a PC 
board. and a jumper cable . Easy installation. 
meaning no soldering or cutt ing traces. Alter · 
nale defau lt modes are dip·switch selectable. 
You can even remap the keyboard. selecting an 
alternate character set. for custom applications. 

PRICE • KDE-700 (REV. 7 or greater) . ... . . . .. S129. 
• KDE-OOO(REV. 6 or less)...... . .... Sl29. 

Apple ll' l\ is a trademark of Apple Computer. Inc. 

VIDEX• 13 

897 N.W. Grant Avenue 
Corvallis, Oregon 97330 
Phone(503)758-0521 
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Circle 83 on inquiry card. 

SIMPLY 

BEAUTIFUL. 

CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That's why our line of desks, 
stands, and enclosures also fea· 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in· 
dividual requirements. With a 
smile and a thank you. 

Call CF&A. We make it simple. We 
make it beautiful. 

erA 

Computer Furniture and 


Accessories, Inc. 

1441 West 132nd Street 


Gardena, CA 90249 

(213) 327-7710 
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have a low impedance from INT IN 
to INT OUT as a normal condition 
(so the card in slot 7 will be able to 
"see" the +5 V provided by the card 
in slot 5), and the carqs in both 6 and 
7 must be able to detect the absence of 
the + 5 V potential on the INT IN 
line. The controlling circuitry of the 
slot-6 and slot-7 cards must recognize 
the absence of the INT IN high logic 
level and interpret it as denoting a 
condition in which the lower-priority 
cards are not permitted to generate an 
interrupt. 

When the slot-5 device needs to in­
terrupt the processor, it causes a low 
logic level to be placed on the NMI 
line, pin 29, as previously described. 
At the same time, it removes the high 
logic level from the INT OUT line, 
pin 23. The slot-6 and slot-7 devices 
sense the low level on their INT IN 
pins, and they refrain from issuing an 
interrupt signal as long as this condi­
tion persists. 

Meanwhile, the polling software in 
the processor polls the slot-5 card, as 
it has been set up to do first; the soft­
ware polls the I/O cards in order of 
priority. Finding the slot-5 card need­
ing attention, the software branches 
to the appropriate interrupt-servicing 
routine. 

When the interrupt routine for the 
slot-5 device has finished its business, 
the interrupt condition is cleared, and 
control returns to the interrupted pro­
cessing. At this point, the slot-5 card 
restores the + 5 V potential to the 
INT OUT line, and the slot-6 and 
slot-7 cards can issue interrupts as 
necessary. 

If the slot-6 card needs to issue an 
interrupt (and +5 Vis present on its 
INT IN pin), it activates the NMI 
line in the same way. But because it is 
not the source of the + 5 V on the 
INT IN /INT OUT path, it merely ac­
tivates logic to create a high im­
pedance between the INT IN and INT 
OUT pins for its own slot, thereby 
preventing the slot-7 device from see­
ing the + 5 V INT IN level. In this 
way, the slot-6 card asserts its higher 
interrupt priority over the slot-7 card. 
When the slot-6 interrupt has been 
serviced by the processor, the low im­
pedance is restored between the INT 
IN and INT OUT pins of slot 6, and 

the + 5 V potential propagates once 
more along the motherboard traces to 
slot 7. 

4. When an interrupt arrives at the 
6502, the microprocessor responds by 
performing the following operations 
on its stack: 

Push program-counter high byte 
Push program-counter low byte 
Push status register 
Jump via hexadecimal FFFA 

Thus, the PC (program counter) and 
the status register are pushed (saved) 
onto the stack (the high byte of the 
PC is pushed first, then the lower 
byte, and, finally, the status register, 
P). After these stacking operations, 
the processor executes an indirect 
jump via hexadecimal memory loca­
tion FFFA (ie: the location jumped to 
is the contents of FFFB (high byte) 
and FFFA (low byte) considered as a 
16-bit number). In the Apple II com­
puter, this is a ROM address, and Ap­
ple Computer Inc has set its contents 
to hexadecimal 03FB (remember that 
the lower byte contains the low-order 
address). Therefore, the system 
jumps to hexadecimal location 03FB 
and starts executing what it finds 
there. This area contains program­
mable memory, and it is the user's 
responsibility to start the interrupt­
service routine there. Unfortunately, 
this area is organized so there are on­
ly 3 bytes of memory actually 
available here. Because of this, the 
user must store a jump instruction in 
these 3 bytes that will direct execution 
to another area of memory, typically 
to the page beginning at hexadecimal 
location 0300 or to some higher area 
such as hexadecimal 0800 or 1000. 

Generally, the first instructions in 
the interrupt-service routine are those 
to save the present value of the A, X, 
and Y registers on the stack. After 
that, the interrupt service is per­
formed, and the A, X, and Y registers 
are restored. The routine should 
always be terminated with an RTI 
(return from interrupt) instruction. 
This instruction will unstack the 
status registers and program counter, 
and execution will continue from the 
point it had reached just before the 
occurrence of the interrupt. The inter­



DYNACOMP 

Quality software for+: 

ATARI TRS-80 (Level II)* 
PET NORTH STAR 
APPLE II Plus CP/M 8" Disk 

GAMES, SIMULATIONS, EDUCATION and 

MISCELLANEOUS 


BRIDCE l.O (Available rorall computt n ) Prier: SJ1.9S Cuwne/ S21.9S Dbkellr 
An ad -UM l1.n1 ~e~cnion of !his most popular or c11d aamcs. This provirn boih BIDS and PLAYS cith" con1racc or duplic11c b1idae 
Ocpendin& on the con1rac1, your computer opponcnu will ciihcr play chc oUcMc OR dcfcnic. 1f you bid too hiah. die compum will 
doubk your contract! BRIDGE 2.0 pro~idcs ch1\lcngina cnLcrcainmcnt for ad~anccd playeu and is in uccllcnc lcarnina 1001 for the 
bridge no~ice . 

HEARTS 1 . .5 (Avallablt ( or all compult rs) Price: 514.95C•mllr/ Sl!.95 Obbllr 
An utiting and cnccrcainina compucu ~cnion of this popular u rd s ame. Heam 11' il trick.oricnc cd aa mc in which the purpose is not co 
11ke 1ny hum or che queen of 1p1dn. Play 111in11 cwo computer opponents who arc armed with h1rd·IO·bu1 pl1yin1 11111c1in. 

CRIBBAGE (TRS-80 only) Prkt : SH.95 Cawllt/ 518.95 OlslctUt 
This ii simply the bell cribb11e &•me 1v1il1ble. Jc is 1n uccllcnt pro1r1m for chc cribb1gc pl1ycr in 1u rch of 1 worthy opponent u wc ll 
11for1henovicewi1hin11oimprove hi111me. The1r1phic1ue superb1nd uscmblyl1n1u11erou1ine1 provider1pid c.ecu1ion . 

STUD POKER (ATARI only) Prict:511.95 Cnwttt / 515.95 Dlsktllt 
This h the clank 11mbler'1 card11me. The compucer deals the c1rd1one111 time i nd you (Ind the computer) bet onwh1t you 1tc. The 
compucu don noc cheac and wwf/y bcn 1hc odds. However, ic somctimn blu(h? Aho included ii a ri\'C cud draw poker btmn1prac· 
ticc pro1r1m. This p1ck11c will run o n 1 161: AT ARI. Color, 1r1phin, 1ound. 

POKER PART'Y (Aw1ll1blr ror1ll compulrn ) Prkt: 517.95Ca.-Ut/ 5ll.95 Dlskt11t 
POKER PARTY is a draw poku simuluion bned on chc book, POKER, by °'""•Id Jacoby. This ii !he mos1 comprehemive vcnion 
av1il1ble for microcompu1er1. The parcy con1isis of younclf and si" other tcompum) players . Each of tl1nc pl1ycr1 !you will &et co 
know chem) h.s 1 diffcrenc pc11onali1y in chc form of a vuyin1tlPll'fltJl ll \)' 10 bluH or fold under prnsure. Pr1c1ite wi1li POKER 
PARTY bd orc 1olna: 10 chu upt•t l•~11mc toni&lill Apple C11scuc ind di1kc1tc vc11ions require a J2 K (or lar1cr) Apple II . 

NOMINOES JJGSA W (Alarl, Applr ind TRS-80 only) Pr k t :516.95 Cawllt/ 520.95 Olskellt 
A ii111w puu!e on your computer! Complete chc puutc by 1c!ectin1 your pi"c' f rom 1 cable consi11in1 of 60 diHercnt 1h1pcs 
NOMI NOES JIGSAW h1a vir1uo10 proaummina efforc. The araphits arc superlative and che puulc will chillcn1e youwith in thrCf 
levcl1ofdiHicuhy. Scorin1i1bucduponthcnumberof1ucnc111kcnandbythcdiflicuhyof1hcboardsct·UP. 

CRANSTON MANOR ADVENTURE (Norlh Siar only) Prkt: 519.95 
Al 1111! A comprchen1ivc Adventure 11me for the North Star. CRA/llSTON MANOR ADVENTURE 11kc1 you in my11criou1 
CRANSTON MANOR where you ancmp! to auher hbulous trcasurn. lurkin1 in the manor arc wild animilll and robots who will not 
aivc up the •re11urc1 • illlou:11 fi1h1 . The number or rooms is 1rc11cr •nd che 1s1oci11cd dncrip1ions arc much more claborille 1h1n the 
current popular 1crin or Advcn1urc pro1nm1, m1kin11hil 11me chc cop in iu clus. Pl;iy can be !lopped a! any iimc and Lhe 11uu1 
11orcdon ditkctl f . Requires J2K. 

VALDEZ (Aw1i11blr for 111 computrrs) P ritt: 514 .95 C•w11t/ Sl8.95 Olskcllt 
A timul11ion of1upcr11nkcr n1vi111ion in !he Prince Wilhm Sound and Valdc1 Narrows. The proaram u1c1 an cuen1i• c 256X2,6cle· 
mcnc radar map and employs ph)'1ie1I models or ship rc1pon1c and tidal pancrn1. Chart your own cour1c chrouah 1hip and iccbera 1nr· 
f ie . Any1tandudtcrmin1lmaybcutcdfordi1play. 

FLIGHT SIM ULATOR (Aw1i11blr for 111 compulrrs) Pritt: 511 .95t..'.nwut/ 521.95 Dbktu t 
A rc1Ji11ic ind utcnsive m11 hem1tic1I 1imul11ion of 11kc-off, ni1h1 ind l1ndin1. The proarim utili1c11crodyn1mic cqu11ion1 and lhe 
chanc1cri11ic\of a real airfoil. You can pr1c1icc inmumcn1 appro1chc1 and nil vi11tion u1in1 radial1 and compau hc;idin11. The more 
1dv1nccd nycr Cln 1ho pcrrorm loop1, h1lf.ro!ls ind simi11r aerobatic maneuven . 

STAR TREK 3.2 (Awai11blr ror 111 computrrs) Pritt: 5 9.95 CawUt/51l.95 Obktllt 
Thi1 is the clusic Starcrck 1imul1tion, bul with 1evcral new fc1turn. For eumpk, the Klin1on1 now 1hoot at the Enlcrpri1e wi thout 
wirnin1whilc1l101n1ckin1s11rb11c1inotherqu1dr1nt1. ThcKlin1on11ho1111ckwi1hbothliRht1nd huvycrui1er1andmovcwhcn 
1ho1 at! "']l! t •m111 r1111 is heccic when the Entcrprilc t,. bc1ic1cd by 1hrcc huvy crui1crs and a s1arba1c 5.0.S. i1 rr.;civcd~ The t.:l in1on1 ace 
even! 

CHESS MASTER (North Siar ind TRS-80 only) Pritt: 519.95 Cu sttCt/523.95 Olsktll t 
This comple1c and very powerrulpro1r1mprovidc1 five levels of play. le in1:ludc1 cutlin1. en pusin1 c1pturc1 ind the promotion of 
pawn1. 4 dd11!0"41tJ .. lhe board maybe preset bcforcthestv1ofpl1y,pcrminin11 hcu1min11ion of "book" plays. Tomuimiuuccu· 
tion spc'td, 1hc pro1r1m ii wrinen in 111emblylan1ua&c(by SOFrWARE SPECIALISTS o(Californiil).Full 1raphic11rccmploycdin 
the TRS.BO version, and two .. id1h'lo Of a lphanumeric di1pl1y a rc provided to 1ccommodaLc North Star uiers. 

BLACK HOLE (Applr only) Prltt:514.95Ca:i.nllt/Sl8.95 Olsiltll t 
Th it is an uciting 1r1phical simulation or the problcm1 involved in clotcly ob1crvin11 black hole with 1 1pace probe. The objc-c1 i1 10 
enter and maintain. for 1prncribcJ1imc, an orbi1 cloi.c to 11m1ll black hole . This i110 be achieved wi1l1ou1 comin& 10 near lhe anom1ly 
Lha l I ~ tWll< \41C'• d~uo,·• 111.f probe. CD11trol of •lit O'l.11 " rul u 111:aUJ 1i,.,lil11td 11.W.1 •ltk tn• for 1a1111llft Hd a 1.1n 1llr111.11v1 for 
1ccclcr11ion . This pro111m cmploy1 Hi.Res araphics and 11 f'ducatioll.ll a1 .. di .a.i;challcn1in1. 

HODGE PODGE (Applr only, 48K lnlrgrr BASIC) Pritt: 519.95 C1wllt/ S2J.95 Obktllt 
Lei HODGE POOGE be your child's baby siucr. Punl'n11 ilny k.-y on your Apple w~l rc1ulc in a diHcrent •nd in1ri1uin1 "happcninC 
rd11cd tolhcleucror number of the chosen key.The pro1rim'11raphics,color and sound arc ii dcli&htforchildrenfrom11e1I 'II 109. 
HODGE PODGE i11 non·in1imida1in11 teachina device which brin11 a new dimcmionco che u1' of compu1cr1in 'ducacion. HODGE 
PODGE requires a 48K Apple runnina with lnte1cr BASIC. 

TEACHER'S PET I (Awal11b.lt for 111 compulrn) Prk t: 5 9.95 C1wllt / 51J.95Dbkt1tt 
Thi1 is !he f1n1 of DYNACOMP'1cduci1!ion1l pachan. Primarily intend ed fo r prMchool to aradcJ. TEACllER·s PET providn chc 
youn1 uudcnl wi1h coun1in1 pnc1ice, lcucr.wo1d recognition and th1ec lnd1 of math 1kill ncrci1e1. 

SPACE TILT (Applr only) Prk t: 510.95 C&Sstllt / 514.95 Db il t ttt 
U1c the same Plldd!CI 10 tilt thr plane or chr TV 1crtcn 10 "roll .. 1 ball in10 a hole in !he 1creen. Sound 1imple! /1101when1 he hole 1c11 
1m1llcr and 1maller! A buih.in timer allows you to me11urc your skill a11ain1t other1 in 1hi1 hbit·formina 1ction aamc. 

MOVING MAZE (Apple only) Prlct: 510 .95 Cawllt/ 514.95 Dlsk,llt 
MOVING MAZE 'mploy1the11mC1 paddln to direct a puck from one side or a muc co the o lh(r . Ho•uvcr, 1he mue it d1·namic;illy 
(and randomly) buill and is continually beina modified . The ob1co.:1ivc is co crou Lhe man without touchina \or brina hi1 byl a ,.,u. 
Sc0Jin1isby1nclap1cdtimcindic11or,andthrcclcvclsofpJayarc provided . 

ALPHA FIGHTER (Atari only) Prict: 514.95 Cu stllt / 518.95 Olsktll t 
Two ucdlcnt 1111phin and ae1ion pro1ram1 in one! ALPHA FIGHTER rcquirnyou 10 dcmoy 1hc alien 1t1nhip1 p111in111hrou11h your 
1ecior of 1hc a•lvy. ALPHA BASE is in th pllh of an alien UFO inv11ion; let five UF0'1 gee by ind the aame end1. Bo1llgamt1 re· 
quire1he ioy11ickand1c1pro1re11ivclymorc d1fficullthc h111heryou1corc! 

INTRUDER ALERT (Atari only) Prkt: 516.95 Custllt / 520.95 Ulsktllt 
Thi1it1 f111paced 1.1.111IUn . g1mc "h1d11 placct you in the middle of the "Oruduu.. havin1 ju11 1tolcn ii• plam. The droid1 ha>e bcm 
a!cmd and arcdirc-c1cd 10 dcmoy )'OU al all com. You mu1t rind and enter your 1hip1oe1cipc with ti1c pl1 n1. F i~e lcnl1 ofdiff1cuhy 
ille provided. INTRUDER ALERT requir" a 1oy11ick and ,.;11 run on 16K 1y1tcm1. 

GIANT SLALOM (Alarl only) P ritt: 514.95 C• sstllt / 518.95 ObktHt 
Thi1, rea l.time a~1ion aame is 1uar1n1ecd 1ddic1ive! U1c the joys1ick 10 con1rol your puh throuah 1l1lom counn comis1in11 ol both open 
and clo1cd 11tc1. Choo1e from diffcrcnl lcvcb of dirnicul1y, rice 1gaimt other plilyen or 1imply !ilkc pr;iccicc rum ~g;iin1 t 1hcd 0f k. 
GIANT SLALOM ,..ill run on 16K 1ystcm1. 

CR'VSTALS <ATARI only) Prit",; 5 9.95 C1w1ttl51J.95 Dbkcllt 
A unique ;ilaorithm randomly producc1f11cin11u~g11apbic1 di\plaYS accomp1nied "ith 1onu which ury as 1he pancrn1 arc built No 
1..0 pattern\ arc the u mc, a nd the combined di e-ct or the 1ound a nd P41Jhlf:' i re mc1mc1i1.in1. CRYSTALS has been u1 ctl in local 
\IOrc1todemonm1tcthcwund1ndcolorfeaturc1of1heAt11i 

CHOMP· OTHELLO (A11rl only) Pr k t : 511.95Cnuttel 515.9S Olsktllt 
CHOMP.OTHELLO? lt'1 really 1 ...0 challen&in111mc1 in one. CHOMP i1 similar in conccpl to NIM; you mu11 bile off pl•! of 1 
cookie. but a•·oid takingthc poi1oned port ion. OTHELLO ii the popul1r bouil 11mc 1ct 10 fullyu1ili1c the At1 ri"1 ar1phic1 c1pabitity, 
11 i1 1110 ' ·cry hard 10 but! Thi1 p1ck11e will run on 1 t6K 1y~tcm . 

GAMES PACK I CAw1ll1blr for 111 compulrrs) Prkt: 59.95Casstnt / 51J.95 1Jbktll t 
t.A\IES PACK I cont1.1n11l1e cla111ccompum 1amnof BLACKJACK, LUNAR LANDER. CRAPS. HORSERACE, SWITCU ind 
more. The1e11mC1 h11·c been combined in10 one l1t1e p101r1m for ta\c in lo1din1. They arc individually a.:cel\Cd by a convcnien• 

GAMES PACK II (Aw1i11blr ror 111 compulrrs) Pritt: 59.95 Custllt / 513.95 Dbktllt 
GAMES PACK H includc11hc11mct CRAZY EIGHTS. JOTf O, ACEY·DUCEY. Llfl~ . WUMPUS and 01hcr1. A1 ,.,j1h GAMES 
PACK I, 11l 1hc 11mc11te loaded 11 one p10111m and arc ~~lied from 1 menu. 

Why pay \1 .95 or morrpcr pro1r1m ...hrn you c1n buy 1 OYNA{.OMP collcciion for just 19 .9S! 

NORTH STAR SOf"'TWARE EXCHANGE (NSSE) LIBRAR'Y Prlct 59.95 Olskcllt 
DYNACOMI' now distributn lhc lO ~ •olumc NSSE libr1ty. Mo11 of Lhuc d i•kcnnorfer a n oui.t1ndin1 \lluc forthc pu1ch1.c p1 icc 
W1uclordetaihrc1ardin1thccon1cn11of1h11libraryandquan1icytfouro1mo1e )purchi1.c1 

Availability 
DYNACOMP soft .. ueis 1upp!icd .... ich complc1c documentat ion con11inin1 clear npl1n11ion1 and cumpln. Untcs101herwi~c 1pc-:ificd, all 
p101ram1 "'ill run within 16K proaram memory spacc(ATARI requires 24KJ. E•C'(P.' ..here n~cd, pro1ram1 ire•• ilifilb~c on ATARI, PET_. 
TRS.80 (level II) and Applc(Applcsoftl c1sscnc and di1kcllc 11 ..clla1 Norih S11r smale dcnsuy 'doublcdcntl t~compaubldd11kcne . Addi· 
llon1lly,mo1t prog1am1 can be oht1incd on scandard (IBM fo1ma t)8.. CPI M noppydi1h fof1y11cm1 runmna under MBASIC. 

BUSINESS and UTILITIES 

MAIL LIST 2.2 (Applr, Alarl and North Siar dlsk,llr only) Prk t: 534.95 
Thi1 pro1r1m ii unmatched in io abili1y 10 store a ma ~imum number of i1ddrc11t1 on one di1kme lmlnimum oi I l (l(lpc1 di•kcuc. more 
1h1n2200 for"doublcdcnsi1y"1Y5lem1!). ltsmanyfe11urc1 include 1lphabctic andl.ipcode1or1ins,l1bdpr in1in1.mer1in1oftilc1and 
a unique ke yword Heir.in& roulinc which retrieves cnlrin by a vit1u11ly limillcn sdtclion of 1ncr ddincd codcs. A very v1luab\c pfO· 
gram! 

FORM LETTER SYSTEM (FLS) (Applr and Norlh Siar dlskrllr only) Prier: 521.95 
U1c FLS 10 creuc and edi1 (orm lcuen and 1ddrc11 l1U1. Form lcucn arc produced by automalicillly in1crtin1each1ddrn1inco a 
predetermined portion of your lcucr. FLS is completely compatible with MAIL LIST 2.2, which may be- uud tomanaae your addrcu 
f ile~. 

FLS and MAIL UST 2.2 arc aoilable •1 a combined p&ck11c for J49.9S. 

PERSONAL FINANCE S'YSTEM (ATARI only) Pritt: 534.95 Dbktllt 
PFS ii 11insle disk menu o rltnu·.:J1y11cmcompo1cdof 10 pro&ram~ de1i1ncd to oraanitc and 1implify your pcuonalf in;incn. Fe;iturc1 
include a JOO tran11ccion capacity: f11t aeccn: 26 optional u1c1 codes; dua rciricval by mon1h, code or plyef; optional primin1o f 
rcpor11: chr.:kbook bali1ndn1: bar 1r1ph plouina ind more. Al10 provides on 1he di1.lcnc i1 AT ARI DOS 2. 

FINDIT (Norlh Siar only) Prlct: 519.95 
Thi1i111hrtc·in .onc pro&ram which m1in1ain1inform11ion1cccniblc by kcy ..ord1 of three tYi>c1: Pcr1onal (ca; 1111 name), Commer· 
ci1l (c1:plumbcr1) and Rcfercncc(ea: maauinc ar ticles, re-cord 1lbum1, ctcl. tn addition co keyword 1carch", !hcre1rr bir1hd1y, an. 
nivcr11ry and appointment surchcs for the pcnon;il records and appointment 1earchc1 (ore he commercial record1. Reference rc-cord1 
arcacccncdbyasin&lckeywordorbycro1Hcfcrcncin11woorthrcckcyword1. 

DFILE (Norlh Star only) Prltt:519.95 
Thi1 handy program 1llow1Nor1 hStarutcrs1om1in11in 1 specialiiedd1t1 b11c or an f1 lu and program1. in the 11ack ofdi1h.., h1d1 in· 
ori1bly 1~umu111cs. DFILE he11y 10 1ct up ind u1c. h will or11nizc yourdi1k110 provide cfricicnt locatina of thcdetircd file or pro· 

GRAFIX (TRS-80 only) Prkt: 512.95 Caut ttt / Sl6.9S Olsktllt 
This unique pro11am allow1 you 10 easily create 1raphic1 dirc-c1ly from the keyboard. You "draw.. )Our f11urc ut in11he pro1ram'1 n· 
1cn1ivccunor con1rol1. Once the fi1ure is m1de, it b autom;i1ically appended 10 your BASIC proaram 11 a mini v1ri1ble. Dra,., a "hap· 
py f1cc .. , call ii HS and then print it from your proanm usina PRINT HS! Thi1 is a very n1y w1y co crnte and 1uc araphici . 

TIDY (TRS-80 only) Price: 510.95 C&Sst llt/514.95 Olskcltt 
TIDY is an auembly lan1u11c p101r1m which allows you co tenumbcr the lines in your BASIC prosrams. TIDY aho rcmo•c1 un· 
nc-ce11ary spaces and REMuk 1t1!emcnn. The rnult i1acomp1c1cd BASIC pro1rilm ,.,[lich usn much lcu memory space iltld '~tculn 
1ianific1nlly rum . Once loaded. TIDY rcmain1 in memory: you may load any number or BASIC pro1r;im1 without hav ina 10 reload 
TIDY! 

ST A TISTICS and ENGINEERING 

DA TA SMOOTHER (Not aw1i11blt for AT ARI) Prkt: 514.95 CustHt/ 51 11.95 Dlsktut 
Tl1i11pccial d1111moothin1 proaram may be u1ed to r1pidly der i•c u1eful inrormation rrom noi1y bu1incu 1nd cnainccrin1 d1ta ,., ltlcti 
arc cqu1lly spaced. The 1oftwue features choice in dc&rtc and r1n1e or fit, 11 well u 1moothcd lint ind second derivative calculuion. 
Abo included i1 aucomatic ploning of !he input d11a and 1moo1hcd rnult1. 

FOURIER ANALYZER (Aw1ll1blr for 111 computrrs) Prict: 514.95C&Sstllt / 518.95Dbkcllt 
U1c this pro1r1m to 01minc the frequency 1pccu1 or limi1ed dur11ion 1i1n1l1. The pro1r1m re1turC1automatic1c1hn1 and plonin& oi 
1hc input d;il;i and rnul11. Pnccical app1icatiom include the analysis or complicated pancrm in 1ucl1 ficld111 clttlronics, communic1· 
1ionnndbu1inn1. 

TFA (Tnnsrrr Funcllon An1lyur) Prier: 519.95 CIUSC11t/ 52J.95 Olsktllt 
This isa sp,cial soflwarepack11c ,.,.ltich m1ybe u1cd to cv1lU.1tcthetr1nsferrunc1ions olsys1cmuuch11hi·ri1mplilico 1ndf•her1by 
n1minin1 1heir rc1ponsc to pulsed inpuh. TFA i1 1 m1jor modifie11ion of FOURIER ANAi. YZER and con11im an cnsinttring· 
oricn1ed dedbelveuu1lo1·rrequency plot 11well11 d11acditin1 fu1uru. Whcrc11 FOURIER ANALYZER i\ de1i1ncd for cduc11ion1I 
and1cien1ific u1e. TFA it an cnginccrin5tool. Av1ilablcfor1ll computers. 

HARMONIC ANALYZER (Aw1ll1blr for 111 compulrrs) Prk t: 524.95 CustU,1528.95 Dlsktllt 
HARMONIC ANALYZER wa~ duiancd for the 1pcc1rum analy1i1, of rcpctiU\c ,.,l'·cform1. Fn1ure1 include dat1 lite 1cncrilcion. 
cdi1in11and11or11t1recncv1I a1 ... , 1111 duund 1pec1rum plonin1. One pJr1icul1rly unique facility i1 !hill the input du1 Med not be 
cqu11ly1paccd orinordcr . Theori1inll d111 i1sor1cd ind 1cubic1pline in1erpol1tion i1u1cd 1ocre11c1hed111 f~ c required by1hc FFf 
alaori th m. 

FOURIER ANALYZER. TFA and HARMONIC ANALYZER may be purch11cd 101c1her fo r 1 combined p1iC<Cof J.w.9S (1hrecca1· 
scncs) and 1~6 .9} (lhrcc diskcncsJ 

REGRESSION I (Av1i11blr for 111 computers) Prkc: 519.95 C&MC Utl 52J .9SOlsktllt 
REGRESSION I i11 unique ind uccp1ion11ly vers11ilcone-dimcn1ional ln111quucs ·•pol)·nomi1I" cuhc finin& proaum . Fca1u1c1 in· 
elude very hiah1ccur1cy:1n 1u1om11itdc5rccdctermin11ion option: an cxlCt1\ivc internal library or fillin& functions: d111 cdilina: 
automaticdataand curvcploning: a s1uis1ical a naly1is (e11 : llilndard devia1ion, corrda1ioncocfficien1, c1c.) ind muchmoic. In ;iddi · 
lion. new fin may be tr ied withou1 rcen1crin1 the data . REGRr:SSION I i1Ccrl1inly 1hcco1ncmonepro1r1m in 1ny dua 1nalpi1 wft · 
w1rclibr1ry . 

REGRESSION II (PARAFIT) (Aw1ll1blr ror 111 compulrrs) Pritt: 519.95 Cmt ll t l 52J.95 Ulsk,llt 
PAR AFIT is duisncd co hand le tho1c c11u in which che par1me1crs arc imbcddcd (pouibly nonlinearly) in 1hc riuina runccion. The 
u1cr 1imply in~cm the func1ional rorm. includina chc p;iramcten (Al U, A( ZJ, cic .J 11 one or more BASIC llillcmcnt linc1. Dat1 ;ind 
rnults may be manipulated 1nd plollc<l ~ ,. ·ith REGRESSION I. U1C REGRESSION I for pol)nomial f1Uing,and PARAFIT f0t 1ho-c 
complicatcdru11e1ions. 

MUL TILINEAR REGRESSION (MLR) (Aw1ll1blr ror 111 computrrs) Prlct:524.95C• u tllt 
528.95 Dl5kt llt 

MLR ii 1profenional1of1w11c pachac ror1n1ly1in1da1a1c1s con11inin1 two or more linearly indci>cndcnl n riablc1. Bc1idn rcrform· 
in&lhcbuicrc1rc11ioncalculi11ion,1hispro1ramallopr0>·idnn1yCo U1ed111cncr1·. 11ora11c,rc1riev;ilandcditin11runction1. ln1ddi· 
1ion, the U\crmayin1crro1;i1c the 1olu1ion bysupplyin1>1luc1(or 1!w; indcpcndenl 1·ariabte1. The number or•;iri1blc1.-id d1ti1,iui1 
limiccdonlyby1hcav1il1blemcmory. 

REGRESSION I. II and MUL'rt \,J....E.;\ N: REGRESSION may be purch11cd to&ethcr for S49.9~ (1hrce c11m1nl or J61 . 9~ ilhrcc 
di1kcnc1). 

BASIC SCIENTIFIC SUBROUTINES, Volumr I (Not aw1l11blr for AT ARI) 
D\'.'·J '\CO i'<lf~ ittheuc !usi•·c di11ribu1or for thr 1of1warc keyed 10 chrcuc BASIC S.-wnt•Jic Suhrouwit1. 1olit.,.... /by F. Ruc~d(lchcl 
(Ste the BYTEI McGnw. Hil1 ad>er1isemcn1 in BYTE maauinc, January 19811. Thc1c 1ubrou1ine1 ha\c bttn uumbled accord1ng1n 
chilpler. Included with each collection is a menu pro1ram which select~ and dcmon1lrilln nch 1ubrouhnc 

Coll ec tion .i : Chap1ct1 l a nd J: D11a and fu nc tion plot1in11. compln , -uiable1 

Colltttion t2 : Chapter4: M11rix a ndvec1orope111ion1 

Collection .f) : Ch1plen' and 6: R1ndom number acncuton, 1trie11ppro~im11ion1 

Becau1e 1hc 1u1 i1 a vi11I parl of the dOfumentuion. BASIC M.·r•'llli/ir Suhrouww•J, Volume I i1 avail1blc from DYNACOMP for 
119 9~ plus 7,c po\taae and h;indlina. 

ROOTS (Av1il1blr ror 111 compulrrs) Pritt 59.95 cas.~c 11r /51J .951Jiiktllt 
In a nut1hcll. ROOTS simuhantou1ly dc1crminu 111 thc uroc1 of a polynomiJI h;ivin1 rul cocfficicn11. There i' no lim:1 on the degree 
of the polynomial, ind bce1u1e the procedure is iterative. the acruracy ii.1cncr1lly nry aood No initi1l 1ue1'C1 ire required I\ inpuL. 
and thct1lcul1tcdroo111rcsub11itu1cdb1ckinlothcpolynomi1l1nd 1hcrc•idu1J1dh playcd 

Ordering Information 
All ordei• uc pl'OCC\\Cd and 1hipi>cd pottp1id ... ;chin .\I houri . Plc11e enclose p1rmrn1 ..ithorder 1lons "'ich ~ ompuicr 1nform11ion. lfl"Y· 
'"Iii hY VISA or Ma,tcr Card. im:1ude all numt.er' on card . For orden ou11ide North America 1dd IO... ror •hi11pinll 1nd ha ndli n& 

Deduct 10% when ordering 3 or more programs. 

Alk fol 11'' . ~C:OM P proaram\ iL your lo ..at •Ofhtar( dealer , WrolC fol detailed de1 ~ rip1ion1 or lhC\C 1nd Olhcr pro1ram1 from 
DYNA.COMP. 

DYNACOMP, Inc. 

VIS4 

1427 Monroe Avenue 
Rochester, New York 14618 

24 hou r mail o rder pho ne: (716)586-7579 
Office phone (9AM-5PM EST): (716)442·8960 
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Circle 337 on inquiry card. 

You can buy at wholesale 
prices through a commercial 
buying firm and save more 
than buying mail order. The fee 
is one quarter of what they 
save you off list- an incentive 
for them to save you 
Minimum fee of $75. 

Whse. Fee 
COMPUTERS 
Alpha Micro 10MEG $11,204 $1,243 
Altos 8000-2 3,150 358 
Altos 8000-5 4,193 449 
Archives 64K 00 4,450 512 
Cromemco System 3 5,357 659 
Cromemco System 2 w /128K 4,345 535 
Oynabyte 5400-A2 64K 1 MEG 5,132 641 
Oynabyte 5400-B2 64K 2 MEG 5,929 691 
Oynabyte OB8/1 64K 
Superbrain 64K 00 

CAT'S 
AOOS R20 
OEC VT 100 
Hazeltine 1500 
IBM 3101 Model 10 
Lear Siegler AOM 3A + 
Leedex 13" Color Monitor 
NEC 12" Monitor 
Televideo TVI 920C 
Visual 200 

PRINTERS 
Anadex 9501 
Centronics 737 
Oiablo 1650 A IO 
OIP 82 
Epson MX80 
IOS Paper Tiger 460 G 
NEC 5510 w/Tractor 
Oume 5/45 RO 
Tl 810 Basic 

SOFTWARE 
Word Star 
Magic Wand 
Spell Guard 
Pearl Ill 

6502 +SV Pl N 30 FROM EACH 
MICROPROCESSOR 

t APPLE PERIPHERAL SLOT 

3.3K J 
IRQ 4 ~------S-_ o_.....S_L_OT-1 ---------~Lo_r_ LOT7 

Figure 3: The 6502 I RQ signal and the Apple II peripheral slots. The 1RQ signal is 
connected to pin 30 of each of the slots and is held high by the pull-up resistor shown. A 
maskable interrupt is generated if the peripheral card in any of the slots presents a low 
impedance to ground to its pin 30. 

rupt-service routine itself must be 
written very carefully. It must, of 
course, perform whatever service you 
wish it to-such as printing a message 
on the console, ringing a bell, dialing 
a telephone, or turning on the fur­
nace. But while it is doing these 
things, the service routine must not 
disturb any code used by the other 
routines stored in memory. The 
stacks should be in exactly the same 
state upon exit as they were when the 
service routine began. 

5. The RTI instruction at the end of 
the service routine unstacks the status 
registers and program counter. This 
ensures that execution will continue 
from the point reached just before the 
arrival of the interrupt. Functionally, 
it is equivalent to: 

Pop status register 
Pop program-counter low byte 
Pop program-counter high byte 
Execute next instruction 

Maskable Interrupts 
Pin number 4 on the 6502 chip is an 

input signal called the interrupt re­
quest, IRQ. This is a maskable inter­
rupt. In the Apple II, IRQ is con­
nected through the printed-circuit 
board to a pull-up resistor and to 
each of the eight 1/0 slots, as shown 
in figure 3. 

This is the same scheme used for 
the NMI except that the interrupt re­
quest will not be accepted if the inter­
rupt-disable bit, I, in the status 
register, P, is set (ie: contains a 1). As 
before, this interrupt scheme can be 

better understood by considering the 
five aspects of interrupts. 

1. Any external device can generate 
an interrupt request by driving pin 30 
on any 1/0 slot to ground potential. 
Once again, the Apple II can have 
eight different interrupt sources, and 
they all may decide to fire at the same 
time. 

2. The 6502 microprocessor will 
respond to this request only if the 
interrupt-disable bit, I, in the status 
register, P, is cleared (ie: bit I must be 
a 0). This is done by executing a CU 
(clear interrupt-disable bit) instruc­
tion any time before the arrival of the 
interrupt request. However, the 6502 
will completely ignore the request if 
bit I has been set by executing an SEI 
(set interrupt-disable bit) instruction 
before the arrival of the interrupt. 

3. Once again, the microprocessor 
is unable to determine the source of 
the interrupt. If there is only one 
device capable of sending an 
IRQ signal, there is no problem. If 
more than one device can do this, the 
same factors apply that were dis­
cussed earlier in the section on the 
nonmaskable interrupt, and polling 
can be used to determine which de­
vice caused the IRQ. 

4. If bit I has been cleared and 
the IRQ signal arrives at the 6502, 
the following actions occur: 

Push program-counter high byte 
Push program-counter low byte 
Push status register 
Jump via hexadecimal FFFE 

T ext continued on page 294 

2,278 
2,250 

550 
1,305 

795 
1, 140 

710 
350 
190 
670 
765 

1, 150 
650 

2, 195 
499 
450 

1,020 
2,360 
2,035 
1,355 

223 
200 
240 
350 

280 
261 

111 
130 
107 

60 
58 
25 
18 
80 

107 

125 
86 

400 
49 
45 
94 

164 
215 
135 

68 
50 
15 
88 
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MODEL II $ DISCOUNT $ 
 MODEL Ill 

TRS-80® ,.~- ·,-·=-·-~-~ 1 
o•AL•A A301 ' m\ 

--- \ :=! ·--~~ 
COMPUTER SPECIALISTS ~..::.:::""...:::-:.::::::-:-:·~ 

26-1155 Quick Printer II. . . . .. . .. . . ... .. .. . .. . .. . . $187.00
26-4002 26- 1061 4 K I. ...... . . .... $630.00 
26-1145 RS-232 Boord .. . . .. •.. .. •... . . •.. . . . ..... . . 84.00
64K 1 Drive 26-1062 16K Ill. . ..... . ... 888.00 
26 -1140 "'O" K Interface... ... .. . . .. . . .... . . . .... . . 249.00 26-1063 32K Ill 
26-1141 " 16" K Interface. . . . .. ....... .. .. . . ..•.. . . . 359.00 

$3440.00 
2-Drives, RS232..... .. . . 2225.00 

26-1142 "32" K In terface.. . ... .. . •. . . .. . . . .. •. ..... 469.00 
26-1160Mini Disk - DriveO.. . . .... . • .... . . . ... . .. . 419.00 
26 -41601 Drive EXP . . . . . $1035 .00 COLOR26- 1161 Mini Disk - Additional. . . .. • ......... ... . . .. 419 .00 
26-41612DriveEXP ...... 1575.00 
26-1154 Lineprinter II. ... ..... . . • .... • . .. . • • ... .. . 699.00 26-4162 3 Drive EXP ... ... 2115 .00 
26-1165 Line Prin ter V.....•......... . ....•. .. . ... 1710.00 
26-4501 Gen . Ledger.. ... . 180.00 
26-1159 Lineprinter IV .... . .. . .. .. .... . . . . . . ... .... 859 .00 
26-4502 Inventory.. . ..... 180.00 
26-1166 Line Printer VI .... . . ... .....• • .. ... . . .. .. 1080.00
26-4503 Payroll. .. . . ·.. .... 360.00 
26-1563 Scr ips i t - Disk . . ... . . • . . ... . .. .. . . . .. . . .. .. . 79.00 
26-4554 Acct . Rec . ..... ... 180.00 

26-1566 Visicalc.... .. ... ... ... . . .. . . . .. .... .. . .... 83 .00 
26-4701 Fortran . ......... 270.00 

26-1562 Profile........ . ... .. .. •.... .. . .. . .. .. . . . . . 72 .00 
26- 1157 A Daisy Wheel. . . 2290.00 

26- 11 58 Daisy Wheel · 11 .. . 1799 .00 

ALL OTHER R.S. SOFTWARE 

FURNITURE, STANDS, CABLES 


AND ACCESSORIES AT 

DISCOUNT FROM 

CATALOG PRICE. 


Novation Cat Modem .. $149.00 
CCA Data Management 
System .... . ... . ...... . . 72.00 
C:EnTRDnlC:S 
Adventure Games 

Fast 100 CPS Centronics Games 1-9 each ... .. .. . . 14 .00 
730 Printer .. . ........ . .. ... . .. 577.00 

Pocket ComputerText Quality Centronics 
737 Printer... .... .. .. .. ....... 737.00 

Model II Cobol Compiler 

$360.00 


Cobol Run Time Package 

$36.00 


26-3501 1. 9K P .C. . ... .. .. .. .. . ... . . .. $225.00 
26-3503 Cassette l/F . ... . • . . .. • .. . . .. . . 45.00 
14-812 Recorder.. . . .. ..•. . . ...• . . . . . .. 72 .00 

26-3001 4K . .. . ..... . .. .. ...... $360.00 

26-3002 16K . .. . . ...... . . . ... .. . 540.00 

26-3010 Color Video . . .. ... . . ... 360.00 

26-1206 Recorder . .. . . ... .. . .. . .. 54.00 

26-3008 Joysticks . .... . . .. ... . ... 22.50 


8 Acorn 
Software 
Products, Inc. 

GAMES: 
Alien Invasion .. .. . • ... . . . ... $9.00 
Stock Market . ... . . . . . .. . . . ... 9 .00 
Star Trek ..... . .. ..• •.. .. . . . .. 9.00 

Black Em .. . . . •. . ..... .. . . . .. . 9.00 
Ting-Tang . . .. 9.00 
UTILITIES: 
System Savers . .. . . • .. . . .. . .. 14.00 
EDUCATION: 
Language Teacher . . ... . ... .. . 18.00 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1-800-841-0860 Toll Free Order Entry 


r:l~~R[] r:l~~i1[jEr:lEJ'iiT SYSTEr:lS, ~J'ii~. 

No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER R.S. 90 Day Limited Warranty 

State Shipments 115 C SECOND AVE . S.W. F-48 Form Provided · 
CAIRO. GEORGIA31728 

Immediate Shipment (912) 377-7120 Ga. Phone No. Largest Inventory 
From Stock on Most Items In the S.E. U.S.A. 

..TRS -80 Is a r•9l1tered trodemarlc of th• Tandy Corp. 
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Circle 90 on Inquiry card. 

NEW! 

CTA 16K·EXP. 
16K Memory Board 
can be used as a replacement 
for any language card. 
Automatic Boot with 3.3 dos. 
Made for use with Apple 11. 

special 
Introductory 17995
Price 

CiTC-101 Terminals 
we still have a few of these 
powerful, reliable standard 
data terminals. Order Today! 
Limited Quantities. 

Reg. 5999.00 $ 7 9 5 
Clearance Price Only 

our Best seller! 

CTA ADC·16C 
16 Channel variable 
A·D Board! 
Board is shipped with 
operating manual, software, 
and a test conducter. For use 
with Apple 111111. 19950 

COMPUTER

C~~ TECHNOLOGY 
ASSDCI.ATES 

118 Castellano 

El Paso. Texas 79912 


(9151 581-3500 


Visa/ Mastercard 1 Din en Club Acc~pted. 

TO ORDER: Send us your checK. money 
order or credit ca rd number and exp. 
date. Personal or company checKs 
require two weeKs to clear. credit card 
users can call with card information. 

SHIPPING: w e ship terminals PREPAID by 
motor freight. Air and express delivery 
are available on all products. 

There is no handling charge. 

Listing 1: Assembly-language routines to test maskable and nonmaskable interrupts. 
Routines RNMI and RIRQ print the messages "NM/" and "IRQ", respectively, 255 times 
when the appropriate interrupt is generated. The short routines at hexadecimal 352 
(decimal 850) and hexadecimal 354 (decimal 852) are meant to be called from BASIC to 
enable and disable, respectively, the maskable interrupt. See the text for details on 
generating the interrupts necessary to test these routines. 

1000 •TEST OF INTERRUPT SYSTEM 
1010 .OR $3FB 

03FB· 4C 00 03 1020 IMP RNMI 
03FE- 21 03 1030 .DA RIRQ 

1040 .OR $300 
1050 
1060 
1070 ••••••••••• • ROUTINE 
lOBO 
1090 

0300- 4B 1100 RNMI PHA 
0301- BA 1110 TXA 
0302- 4B 1120 PHA 
0303- 9B 1130 TYA 
0304· 4B 1140 PHA 
0305- A2 FF 1150 LDX #$FF 
0307- A9 CE 1160 LI LDA #$CE 
0309- 20 ED FD 1170 JSR $FDED 
030C- A9 CD l lBO LDA #$CD 
030E- 20 ED FD 1190 JSR $FDED 
0311- A9 C9 1200 LDA #$C9 
03 13- 20 ED FD 1210 JSR $FDED 
03 16- CA 1220 DEX 
0317- ED 00 1230 CPX #0 
03 19- DO EC 1240 BNE Ll 
031B- 6B 1250 PLA 
031C- AB 1260 TAY 
031D- 6B 1270 PLA 
031E- AA 12BO TAX 
031F- 6B 1290 PLA 
0320- 40 1300 RT! 

1310 
1320 
1330 •• •••••••• •• ROUTINE 
1340 
1350 

0321- 4B 1360 RIRO PHA 
0322- BA 1370 TXA 
0323- 4B 13BO PHA 
0324- 9B 1390 TYA 
0325- 4B 1400 PHA 
0326- A2 FF 1410 LDX #$FF 
032B- A9 C9 1420 L2 LDA #$C9 
032A- 20 ED FD 1430 JSR $FDED 
032D- A9 D2 1440 LDA #$D2 
032F- 20 ED FD 1450 JSR $FDED 
0332- A9 Dl 1460 LDA #$Dl 
0334- 20 ED FD 1470 JSR $FDED 
0337- CA 14BO DEX 
033B- ED 00 1490 CPX #0 
033A- DO EC 1500 BNE L2 
033C- 6B 1510 PLA 
033D- AB 1520 TAY 
033E- 6B 1530 PLA 
033F- AA 1540 TAX 
0340- 6B 1550 PLA 
034 1- 40 1560 RT! 

1570 
15BO 
1590 • • ••••• • •• RO UTI NES 
1600 
1610 
1620 .OR B50 

0352- 5B 1630 CL! 
0353- 60 1640 RTS 
0354- 7B 1650 SE! 
0355- 60 1660 RTS 

1670 .EN 

SYMBOL TABLE 

RNMI 0300 Ll 0307 RIRQ 0321 
L2 '032B 

FOR NM! • ••••••••••• 

SAVE REGISTERS 

PRINT "N" 

PRINT "M" 

PRINT"!" 

RESTORE REGISTERS 

GO BACK 

FOR IRQ • ••••••• •••• 

SAVE REGISTERS 

PRINT "!" 

PRINT "R" 

PRINT "Q" 

RESTORE REGISTERS 

GO BACK 

FOR BASIC •• • •• ••• •• 

ENABLE INTERRUPTS 

DISABLE INTERRUPTS 

Circle 15 on inquiry card.--+ 



A definite breakthrough in Hard Disk controllers: 

The HOP™ from ACT. 


HOW we HOP™ up 5%" Hard Disks. 

Take a close look at the industry and 
you'll find lots of folks clamoring for the 
chance to utilize the new S%" 
Winchester-type Hard Disk microcom· 
puter systems. The reason for this is ob· 
vious: the S%" Hard Disk packs millions of 
bytes of on-line data storage in the same 
space as a S%" standard floppy. Hard 
Disks also offer a degree of high relia· 
bility and high access mass storage that 
instantly obsoletes the floppies. 

The problem most people had was 
finding a SW' Winchester-type Hard Disk 
with a decent controller package. For 
a while it seemed like an industry-
wide problem. until now. A com­
pany named ACT is announ­
cing the HOP™! It's a 
whole new approach to 
affordable Hard Disk 
controllers. And it 
works great! 

our Digital Data 

separator means faster, 

more reliable throughput than 

Analog separators. 


The secret to our success Iies in a new 
approach to Data/Clock separation. 
While others struggle to manhandle an 
Analog Data Separator into their con­
troller cards, we at ACT took a complete· 
ly different approach-a digital one. 

What we came up with is the HOP™. It 
is a Digital Data Separator that fits the 
SW' Winchester-types like hand-in-glove. 

we created a package that'll beat the 
pants off any other SW' Hard Disk or 
floppy it comes up against-all at a price 
you can't ignore. 

Finally, a SW' Hard Disk micro­
sequencing controller package with an 
efficient, floppy-like interface. we·re 
talking about megabytes of formatted 
data storage to match the demands of 
today's cand tomorrow's) sophisticated 
programming. Your multi-terminal and 
real-time transaction oriented systems 
never had it so good. or, so affordable. 

What OEM buyers 
should know 

about the ACT 
HOP™ package. 

complete SW' micro-sequen­
ing Hard Disk controller to­

gether with the remarkable HOP™ 
Data Separator package. Offered 

separately are the HOP™ Digital 
Separator cards-all with OEM quantity 
discount rates which are positively 
attractive. 

If all this sounds good on paper, just 
wait until you see the HOP™ in action! 
Your horizons will dramatically 
shift-upwards. 

Clip and mail the coupon for quick 
response to your questions. or better 
yet, give us a call at C703l 471 -97SO, TELEX: 
440-388 ACTSYS, for some no-nonsense 
reasons to get off the stick ... and on 
the HOP™! 

American Computer 
and Telecommunications 
Corporation 

Clip and mail coupon to: 
11301 Sunset Hills Road 
Suite A-4, Reston, VA 22090 
(703j 471-6288 

r----------,

HOP™ TO It! 

LJ Tell me more: send technical specs. 

LJ Please set up an OEM demonstration for us. 

LJ send me ouantity Pricing Schedules. 

LJ Have an ACT representative contact me. 


My interest is: u immediate LJ 3months 
u 6 months u 9 months LJ longer 

My SW' Hard Disk Drive interests center on: 
LJ S·100 Microcomputer Systems 
LJ H·89 Heathkit computer Systems 
LJ TRS·80 Radio Shack computer systems 
LJ Other, specify - - ---- ­

My Hard Disk t HOP'" package interests center 
on: 

u Seagate Technology·ACT 5'1•" Hard Disk 
package 

u Shugart Associates 
LJ Olivetti Peripheral Equipment 
L Tandon 
LJ Irwin International 
LJ International Memories 
LJ New world computers 

Name___________ 


Title 

company_ ________ 


Address 


City/State/ZIP ----- ­

Phone(_) 


L-(!:!:.~1L _ - - - - - _ _. 



OAE's PP-Serles EPROM Programmers plug 
directly Into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. All timing & control sequences are 
handled by the programmer. Each unit in· 
eludes Internal DC to DC switching regulator, 
ZIF socket and 4 ft. ribbon cable terminated 

rc;:~I~ ~~~~~~up,0~ol;~B~s"\~~~a;~3~y:uable 
Oliver Advanced Engineering, Inc. 

676 W. Wilson Ave., Glendale, CA 91203 
(213) 240·0080 or Telex 194773. 

PP SERIES PROGRAMMERS 
See us at NCC, booth 770 

Circle 293 on inquiry card. 

.............................. 

THIS 
is only one 
ol hundreds 
of unusual 
values .. . 

Alari BOO 16K • $789 Get your 

FREE 
TOLL FREE CATALOG 
1-800-343-8124 today! 

Depl. Ccorn 	 245A Great Road 
Littleton. MA 
01460 

!! !~~~one 
ol hundreds 
ol unusual 

· · • values . . . 

Radio Shack's Gel your 
Color Computer 4K • $310 FREE 
TOLL FREE CATALOG 
1-800-343-8124 loday! 

Dept. Icorn 245A Great Road 
Littleton, MA 
01460 

Circle 86 on inquiry card. 

A classified ad magazine 
n1n by a computer••• 

With AD-LINE9, a menu-driven computer 
program, one phone call will immediately 
compose and expertly index your ad. Prompts 
will insure inclusion of all pertinent details. 
AD-LINE" will answer all questions and take all 
subscription information. 

Use your terminal and any 300 baud 
coupler for instant communication with our 
computer. 

If you don't have a terminal to access 
AD-LINE" mail your ads to: 

PO Box15842 
Phlladelphla, PA 19103 

6 PM TO MIDNIGHT 7 DAYS A WEEK 

Circle 415 on inquiry card. 
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Text continued from page 290: 

As before, the program counter and 
the status register are placed on the 
stack, and the processor executes an 
indirect jump via hexadecimal loca­
tion FFFE. This is again a ROM area 
in the Apple II and has been set by 
Apple Computer Inc to the value 
hexadecimal FA86 (or FA40 in the 
autostart version), which is an ad­
dress in ROM. Thus, the processor 
starts executing at location FA86 (or 
FA40), where it finds the following 
instructions (a "$" indicates a hexa­
decimal address): 

STA $45 
PLA 
PHA 
ASLA 
ASLA 
ASLA 
BMI $FA92 or BMI $FA4C 
JMP ($03FE) 

This section of code stores the ac­
cumulator at hexadecimal location 45 
in page zero and checks to see if the 
fourth bit in the status register, the 
"break" bit B, is high or not. An in­
terrupt request, IRQ, always forces 
this bit low, so the BMI instruction 
never succeeds and finally the indirect 
jump, JMP ($03FE), is encountered. 
The hexadecimal address 03FE is in 
programmable memory, and the 
writer of the service routine must 
place the address of the routine here. 
Note that this is somewhat different 
from the way in which the NMI re­
quest is routed. For the IRQ inter­
rupts, the address of the service rou­
tine rather than a jump instruction in­
cluding an address must be stored in 
the 2 bytes, hexadecimal 03FE and 
03FF. Also, remember that the lower 
byte of the 2-byte address must be 
stored first. 

As before, the registers are usually 
stacked first, although this time the 
accumulator can be left alone, since it 
has already been stored at hexa­
decimal location 45 by the program in 
ROM. Then the interrupt service is 
performed, the registers are restored, 
and, finally, an RTI is executed. 

5. The processor retums to its 
original program after it encounters 
the RTL As before, this instruction 
will: 

Pop status register 
Pop program-counter low byte 
Pop program-counter high byte 
Execute next instruction 

In principle, any program in any 
language can be interrupted by an ex­
ternal signal, and the interrupts can 
be serviced using the techniques 
described above. In microprocessor 
systems such as the Apple II, the in­
terrupted program is usually a BASIC 
program, and the interrupt-service 
routines are usually written in 
assembly language. An example of 
such a service routine is shown in 
listing 1. It is assumed that there is 
only one device capable of generating 
an interrupt, that the service to be 
performed consists only of writing a 
message to the console, and that in­
terrupts will not interrupt themselves. 

To test this routine, a BASIC pro­
gram should be written and executed. 
When you wish to enable the IRQ 
signal from your BASIC program, it 
is only necessary to execute: 

CALL 850 

and when you wish to disable the 
IRQ, all you have to do is: 

CALL 852 

If you do not have any device in 
your 110 slots capable of generating 
an interrupt request, you can easily 
make one by bending a resistor with a 
pair of long leads so that the leads are 
about one-half inch apart. A 100-ohm 
resistor works well. Then very care­
fully connect pin 29 (for the NMI) 
or pin 30 (for the IRQ) through 
the resistor to the ground pin (pin 26) 
on any of the 1/0 slots. This tech­
nique is crude but effective, and will 
generate the interrupt request when­
ever you wish. The NMI signal will 
always set the interrupt system in mo­
tion, but the IRQ signal will be ac­
cepted only if you have executed the 
BASIC instruction CAL~ 850. 

Once you have mastered the fun­
damentals of interrupt handling, the 
number of interrupts that can be ser­
viced and the complexity of the ser­
vice are limited only by the speed of 
the interrupting devices and ingenuity 
of the servicing programs.• 



16 BIT 8086 MICRO SYSTEM 


$3990Tec-86 I 8086 System 

CP/M™-86 

TE C -86 

BASIC-86 


S-100 Boards 

16 Kilobyte Static RAM 
8 and 16 bit transfer 

Real Time Video Digitizer and Display 

Analog to Digital Converter 
16 channels - 12 bit accuracy 
30 KHz Conversion rate 

• Available Now Basi<-86™ - $350 CP/M-86™ - $250 
• IEEE 696 S-100 • CPU w/Vectored Interrupts • Two RS-232 Ports 
• 24 Parallel 1/0 lines (3 ports) • Independent baud rate for each serial port 
• Baud rates from SO to 19200 • Attractive, all metal desk top enclosure 
• ROM boot for CP/M-86™ • Dual 8-inch Shugart floppies with controller 
• 32K static RAM (Expandable) • 64K Dynamic RAM opt. - Available Soon 

8086 CPU with Vectored Interrupts 

Analog to Digital Converter 
and Timer/Counter 
16 channels expandable to 2 5 6 
12, 14,or 16 bit accuracy 
30,40, 100,or 12 5 KHzPROM and 1/0 . 

2 RS 232 - PIO 
CP/M-86 ROM Boot 

3 microsecond conversion rate 

Digital to Analog Converter 
4 channels - 12 bit accuracy 

Expansion Multiplexer 

4 PIO and Timer/Counter 
Digital to Analog Companion 
4-20 mA output - Filters 

-":"~.·.·.,. 

Digital to Analog Companion rruJu ll , v.11)~ · ,.. 
4-20 mA output - Filters - - 11.l.-:J_b;.. . 

I • - ' 

mimmmiiil1!i1 
Digital to Analog Converter 
2 channels - 12 bit accuracy 
3 microsecond conversion rate 
1 parallel output port 
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---

'­
-FOR THE APPLE: 

=======....."·'~=-=---
~~~~-~-~-- - .!!"!m.!S!llllr!!=~-­--~---~- -

r-------------------,
Please send: 	 D Complete System S495.00 I 

D User's Manual only S35.00 I 
D Detailed information I 

I 
Name - ---------- ­ I 
Address ____________ I 

ICity _____________ I 
State ______ Zip ______ I 

I 

, ~le1~!iE~1tr.~#.fM~~-~4 : Q ! 
I 5406 Roblee Or., Upper Marlboro, MD 20870 j
L--------------------- ­
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Digital Plotting 

with the 


Apple II Computer 


Dr Richard C Hallgren 

Department of Biomechanics 


Michigan State University 

East Lansing MI 48824 


The first attempts to use personal 
computers in the research laboratory 
have met with considerable success. 
Not only are these machines function­
ing as computational tools, they are 
also being used with custom interface 
circuits to digitize analog signals and 
to process data using routines such as 
the fast Fourier transform (see "Fast 
Fourier Transforms on Your Home 
Computer" by W D Stanley and S J 
Peterson, on page 14 of the December 
1978 BYTE). 

In dealing with complex, time­
dependent waveforms and their spec­
trums, it is desirable to display the 
data as a function of either time or 

RS-232 TO TO STEP SIZE SELECT 
.H/PLOT 	 HIPLOT 

9,__-----------<J PIN # 
STEP SIZE SELECT 

14 GAME 
CONNECTOR+12V 

14 
v- v+ 

2 

3 

FROM 
4 

5
PIN #15 GAME 

CONNECTOR 6 

-12v 1 

OS1488 

GNOA +12VTTL IN 
B 

1/0 2 
7 

SUPPLY 
APPLE 
POWER 

Figure 1: Schematic of Apple II TTL (transistor-transistor logic) to RS-232C interface 
utilizing only one line-driver integrated circuit, a DS1488. 

frequency. Plotting is possible with a 
data terminal such as the DECwriter 
II, but such methods are lacking when 
high-resolution plotting is required. 
The Hiplot digital plotter, manufac­
tured by Houston Instrument, gives 
the small-system user a cost-effective 
means of obtaining high-quality 
digital plots. The plotter uses an 81/2­
by 11-inch sheet of paper and allows 
plotting within a 7- by 10-inch 
boundary. Reversible stepper motors 
are used to give bidirectional steps of 
either 200 or 100 steps per inch, 
amounting to a resolution of 0.005 or 
0.01 inches per step. An RS-232C 
serial interface is a standard feature, 
which makes connecting the plotter 
to a computer an easy task. 

The Hiplot accepts data in an RS­
232C format consisting of 1 start bit, 
8 data bits, and 2 stop bits. Since the 
computer manipulates 8 bits of 

1/0 
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MICROCOMPUTERS 
We have consistently offered the 
TRS-80 line at savings up to 20%, 
which means you can save $150 
to $1500 by buying directly from 
Computer Discount of America. 
TRS-80 Model II, 64K System, . 
with disc drive only $3385.00 
Other TRS-80 Model II, or Model 
Ill computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan­
sion interfaces, printers, diskettes ­
everything for your TRS-80 System. 

ATAR11r.11.iiiD\

MICROCOMPUTERS - · •· .. 

We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immediate delivery (usually 
within 7-10days), and a price 
quote is as near as your phone. 
So if you're looking for the best 
prices in the U.S.A., for micro­
computers and accessories, call 
Computer Discount of America, 
Inc., West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 

Listing 1: 6502 machine-language routine to perform functions of a UART (universal 
asynchronous receiver/transmitter) for transmitting RS-232C serial data through the 
hardware modification. 

8000- AO 09 LOY #$09 
8002- 18 CLC 
8003- 48 PHA 
8004- BO OS BCS $BOOB 
8006- AD S9 CO LOA $COS9 
8009- 90 03 BCC $BOOE 
800B- AD SB CO LOA $COSS 
800E- A9 03 LOA #$03 
8010- 48 PHA 
8011- A9 04 LOA #$04 
8013- 4A LSR 
8014- 90 FD BCC $8013 
8016- 68 PLA 
8017- E9 01 SDC #$01 
8019- DO FS BNE $8010 
BOlB­ 68 PLA 
BOlC- 6A ROR 
8010- 88 DEY 
BOlE- DO E3 BNE $8003 
8020- AO 02 LOY #$02 
8022- AD 38 CO LOA $COSS 
802S- A9 03 LOA #$03 
8027- 48 PHA 
8028- A9 04 LOA #$04 
802A- 4A LSR 
802B- 90 FD BCC $802A 
802[}- 68 PLA 
802E- E9 01 SBC #$01 
8030- DO FS BNE $8027 
8032- 88 DEY 
8033- DO ED BNE $8022 
803S- 60 RTS 

parallel data at a time, we need a 
method to convert the parallel data to 
serial data. I decided to implement 
this conversion in software, instead 
of using a UART (universal asyn­
chronous receiver /transmitter) to 
keep the system simple. The only 
things required are the software 
routine and a line driver to shift the 
TTL (transistor-transistor logic) 
voltage-level output from the Apple 
II to RS-232C levels for the Hiplot. A 
051488 quad line driver integrated 
circuit (see figure 1) is mounted on an 
Apple Hobby /Prototyping board and 
inserted into expansion slot 6 on the 
Apple motherboard. The Apple 
writes data to the line driver by tog­
gling the latch circuit connected to the 
Apple game-110 port. Accessing 
hexadecimal address COS9 ("LOA 
$COS9" in listing 1) causes a 1 to be 
transmitted. Accessing hexadecimal 
address COSS ("LOA $C058" in listing 
1) causes· a 0 to be transmitted. (In 
RS-232C communications, any 
voltage between +s V and + 15 V is 
called a space and represents a "high" 
signal or a digital O; any voltage be­
tween - S V and -15 V is called a 
mark and represents a "low" signal or 
a digital 1.) 

9 bits (l start, 8 data) 

Save data byte 

Output a space 

Output a mark 

Delay l bit time 

Get data byte 
Rotate into carry bit 
Decrement bit count 
Jump if more data 
2 stop bits 
Output a mark 

Delay l bit time 

Decrement bit count 
Jump if more stop bits 

Figure 2 on page 300 shows the flow­
chart for the software routine that re­
places the UART; listing 1 (above) 
shows the program with comments. 
To reduce the plotting time to a 
minimum, I decided to operate the 
Hiplot at its maximum data rate of 
9600 bps (bits per second). Executing 
the output routine loads the Y register 
with a count of nine and clears the 
carry bit. The routine then writes a 
mark (a digital 1 or a low signal) if the 
carry bit is cleared, or a space (the op­
posite of mark) if the carry bit is set, 
and loops for a time period equal to 
the time spacing between bits. The 
routine then shifts the data so the 
most significant bit goes into the 
carry bit and checks to see if all the 
data bits have been sent. If no t, it 
loops to process the next bit. Other­
wise, it transmits 2 stop bits and 
returns to the calling program. 

Getting to the point where data can 
be transferred from the Apple to the 
Hiplot is only the first part of using 
the plotter. Since the plotter comes 
with no software, it is necessary to 
write routines which will generate 
axis systems and, if desired, alphanu­
meric characters. 

Text continued on puge 314 
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2716 (5V) $8.95 4116 200NS $3.50 2114L 300NS $3.75 

NEW! IT TALKS 
"FAST TALKERS S-100" 

"CONTROL TALKER II" 

* 11 OV 50/60 HZ .....* 32 INPUT LINES -..... 

LOW DATA RATE 8100 SPEECH BOARD (TTL) .., 
32 10 AMP (50V) 

*UNLIMITED SPEECH POSSIBILITIES 
* S100 INTERFACE 
*USES TEXAS INSTRUMENT TMS 5200 V.S.P. 
*SOFTWARE VOICE DATA ASSEMBLER 
* 32 WORD VOCABULARY INCLUDED 
* AUDIO AMP W/SPEAKER 
* ASSEMBLED AND TESTED 

NEW TECHNOLOGY SPEECH PROCESSOR 
ALLOWING UNLIMITED SPEECH POSSIBILITIES 

* 
OUTPUT LINES 

* ZBO BASED '.SYSTEM ~;~~... ,. ~ 

* BK PROM 
(SOCKET) 

* 1K RAM 

* VOICE OUTPUT 

* SINGLE BOARD 

* STEPPING MOTOR 
CONTROL (UP TO 8) 

Control Talker II can be used to control stepping motors, 
relays . counters. etc., and support a variety of uses 
including robotics. telephone dialer. digital access, 
security, auto drilling, measuring, counting and virtually 
unlimited applications with added speech output to advise 

DELIVERY FROM STOCK 
TMS-5200 VOICE SYNTHESIS PROCESSOR 

Chip with Data Sheet $69.00 $329. 
of status etc. Put one to 
work for you today! 

$550. 
Double Sided QUME DRIVES 

DATATRAK 8 
OUR 
PRICE $540.00 

(Regularly) $808.00) 

CALIFORNIA 
COMPUTER SYSTEMS 

Order Our 
Number Price 
2032A 
32K Static MEM·450NS S560 00 
20328 
32K S1at1c MEM-JOONS 640 00 
2032C 
32K Static MEM·200NS 649.00 
2065C 
64K Dynamic MEM-200NS 569.00 
2116A 
16K Stauc MEM-450NS 257 .00 
21168 
16K Static MEM·JOONS 261.00 
2116C 
16K s1a11c MEM-200NS 290.00 
2116)( 
16K BD only 67.00 
2200A 
Ma1nt1ame 110160 38600 
2422A 
Floppy Con11011er 320.00 
2710A 
4.Porl Serial 110 279 00 
2718A 
Senal/Parallel 110 290.00 
2720A 
4-Porl Para ll el ~O 200 .00 
28\0A 
Z·BO CPU BO 235.00 

APPLE BOS: 

Order Our 
Number Price 
7114A 
12K Rom1Prom BG. S S3 00 
7424A 
Calendar Clock Bd 103.00 
7440A 
Prog1ammable Timer 90.00 
7470A 
AID Converter 97.00 
7490A 
GPIB IEEE 488 230 00 
7710A 
Seria l Asynch Bd . 127 00 
7712A 
Serial Synch B<J. 152.00 
7720A 
Paranet Interlac e BG. 99.00 
77208 
Cen11o nic Pa1allel Interlace 99.00 
78118 
Aflthmel•C Processor 
w1tn 0 1skeUe 329.00 
7811C 
Arilhmeti'c P1ocessor 
W•!h Rom 329.00 

VOLTAGE 
REGULATORS 

Part# 
7!i !05 
78L12 
78L15 
79L05 
79l1Z 
79L15 
7805P 
7812? 
7815P 
7905P 
7912P 
791SP 
7805K 
7812K 
7815K 
7905K 
7912K 
7915K 
J09H 
J09K 
317P 
317K 
J2JK 
3J7P 
JJ7K 
3SOI< 

Case 
T092 
T092 
T092 
T092 
T092 
T092 
T0220 
10220 
T0220 
T0220 
10220 
T0220 
T03 
T03 
T03 
T03 
T03 
T03 
T039 
T03 
10220 
T03 
TQ3 
T0220 
T03 
T03 

Price 
•5 

.<5 

.<5 
65 
65 
.65 

120 
1.20 
120 
1.2S 
1.2S 
1.2S 
1.SO 
! ,SO 
1.SO 
1.SO 
1.60 
1.SO 

95 
1.2S 
1.95 
2.9S 
5 50 
2.40 
3.80 
5.7S 

CRYSTALS 
(Perl#lncludH 

lr1qu1ncy 
In MHZ) 

P1111# Price 
SY1 S.7S 
SYl .8432 S.7S 
SY2 S.7S 
SY2.4S7S 5.7S 
SY3.579 S.7S 
SY4 4.50 
SY5.068 4.SO 
SYS 4.50 
SYS.144 4.50 
SYS 4.50 
SY10 4.SO 
SY12 4.SO 
SYl4.31818 4.50 
SY1S 4.SO 
SY18 4.50 
SY18.432 4.SO 

CERAMIC DISC 
CAPACITORS 50V 

Value 1 + 25 + 100+ 
4.7pl .07 OS 04 
10pl .07 OS .04 
22pl 07 .06 04 
33pl .O"f 06 04 
J9pl 07 06 O• 
47pl 07 .06 04 
S8pf .07 .06 .04 
100pl .07 .Cli .04 
1S0pl .07 OS .04 
220pl .07 

06 " 270pl 07 .OS .04 
330pl 07 .06 .04 
470pl 07 .ts .04 · 
.001ml 07 OS .04 
.0022ml 07 OS .04 
.OOJJml 07 .OS 04 
0047ml 07 06 04 

.01ml .07 Cli .04 
022ml .10 OB 06 
,OJJml .10 .08 .oc 
.047ml 11 .09 .07 
.1ml 14 .12 .10 

DIODES 
Switching 

1N914 121S1 .00 
1N4148 121$1 .00 

SOCKETS 
LOW·PROFILE SOLDER TIN 

Parl# 1 + 25 + 100+ 
SSLT .1S 11 08 
S14LT 18 1S '" 
S1SLT 21 .18 .1S 
S18LT 2S 22 18 
S20LT .31 .26 .20 
S22LT 33 .28 .22 
S24LT JS .29 24 
528LT 41 .34 28 

I 
S40LT .S3 .47 40 

WIRE-WRAP SOLDER TIN 
Part# 1 + 25 + 100+ 
58WT 37 33 .JO 
S14WT 48 4J 39 
S1SWT .S3 48 .4J 
St8WT S1 .SS 50 
S20WT .as 77 S9 
S22WT 89 .80 .72 
S24WT .9S SS .77 
528WT 1.22 111 99 
S40WT 1.7S 1 S7 140 

WIRE·WRAP GOLD 
Part# 1 + 25+ 100+ 
S8WG 54 49 44 
S14WG 77 S9 .S2 
S\SWG SJ 7S SB 
S18WG 1.00 90 .8 1 
520WG 1.24 I 11 .99 
522WG 135 1.22 1.10 
524WG 140 12S 1.1J 
S28WG 1.78 I.SO 1.44 
S40WG 2.2S 2.03 1 SJ 

SERIAL PORT CARD 
WITH 4 PORTS $289 
WITH 2 PORTS $260 

SOLID DIPPED TANTALUM 
CAPACITORS 20% 

Value Volts 1 + 25 + 100+ 
. tml 35v .JS .30 .2S 
,1Smf 35v .35 JO .26 
,22mf 25v .JS 30 .26 
33m! JSv 35 .JO .26 
47ml 3Sv .35 30 26 
S8mf JSv JS 30 26 
1mf JSv .35 .JO .26 
1.Sml JSv 4S .J9 .33 
2.2ml J Sv 4S .39 .33 
3.3ml JSv 50 42 .3S 
4,7mf 25v SO 42 .36 
4,7mf 35v S5 SS .44 
6.Bml 3Sv .SS .SS .44 
10mf 25v 85 .72 61 
10ml J5v 1.19 1.00 .84 
1Sml 2Sv 1.30 1.09 92 
22ml 25v 130 1.09 92 
J3ml 25v 1.3S 1.12 .95 
47ml 25v 1.5S 1.29 1.0S 
100ml Sv 2.9S 2.·~ 8 208 

y, WT & •;,WT CARBON FILM 
5% RESISTORS 

1C 100 
11 110 
12 120 
13 130 
1S 150 
16 160 
18 180 
20 200 
22 220 
24 240 
27 270 
JO JOO 
33 33ll 
JS 3SO 
39 390 
43 4JO 
47 470 
S1 510 
56 560 
S2 S20 
68 sao 
7S 7SO 
82 820 
91 910 

1K 10K 
1.1K llK 
1.2K 12K 
1.JK 13K 
I.SK 1SK 
1 SK 1SK 
1 SK 18K 
2K 20K 
2.2K 22K 
2.4K 24K 
2..71( 27K 
3K JOK 
3.3K 33K 
J .6K J6K 
J.9K 39K 
4.JK 43K 
4.7K 47K 
S.1K S1K 
S.SK S6K 
6.2K 62K 
S.BK S8K 
7.5K 7SK 
8.2K 82K 
9.1K 91K 

100K 
110K 
120K 
130K 
lSOK 
1SOK 
180K 
200K 
220K 
240K 
270K 
300K 
330K 
J60K 
390K 
430K 
470K 
SIOK 
S60K 
S20K 
S80K 
750K 
820K 
910K 

IM 
UM 
1.2M 
1.3M 
\ .SM 
I.SM 
I.SM 
2M 
2.2M • 
2.4M 
2.7M 
3M 
'3M 
J .6M 
3.9M 
4.JM 
4.7M 
S.1M 
S.6M 

MINIMUM ORDER PER TYPE: 
5 pcs-any qty 5 pack @ S.25 

MINIMUM ORDER PER TYPE: 
100 pcs 

Price Per 100 Pk: 
QTY 
100up 
1,000 up 
S.000 up 
10.000 up 

v~ wr 11JWT 
$1.70 $1 .80 

1.SO 1.SO 
1.JO 1.40 
1.10 t20 

ZENER 
DIODES 

V1WT 
Part# Price 
1NS2J18 .20 
1NS2J98 .20 
1N52428 .20 
1NS24S8 20 
INS2488 .20 
1NS2SOB .20 
1NS2S28 20 
1NS255B .20 

1WT 
1N4733A .30 
1N4739A .30 
1N4742A .30 
1N4744A .30 
1N474SA .30 
1N4747A .30 
1N4749A 30 

POLYESTER 
CAPACITORS 
+ & - 10% 

TOLERANCE 50V 
Value 1 + 25+ 100+ 
.001ml .1J .08 
.0012ml .13 .11 .08 
0015ml .13 .11 .08 
0018ml .13 ,11 08 
.0022ml .13 . 11 .08 
.0027ml . 13 . 11 ,08 
.0033ml .1J , 11 .08 
.OOJ9ml .lJ .11 .08 
.0047ml .13 .11 06 
.OOSSml . 13 . 11 .08 
.0068ml .13 . 11 08 
.0082ml .13 . 11 .oa 
.Olmf .13 .08 
.012ml .1J . 11 .oa 
.01Sml .1J .11 .08 
.018ml .14 .12 09 
.022m! .14 .12 .09 
.027ml .14 .12 09 
,OJ3ml .14 .12 .09 
.039ml .lS .1J .10 
.047ml .1S .13 .10 
.OS6mf .16 .1J .10 
.068ml .17 .14 . 11 
082ml .17 .14 , 11 
.1ml .ta .1S .12 
.12ml .20 .17 .14 
.15mr .22 . 18 .1S 
. 18mf .24 .20 .16 
.22mf .2S .22 .17 
.27mf .JO .2S .20 
.J3mf .33 .28 .23 
.J9mf .J7 .31 .2S 
.47ml .40 .34 30 

TRANSISTORS 
2N2219A S .3S 
2N2222A .25 
2N290SA .JO 
2N2907A .2S 
2N2J69A .2S 
2N3904 .20 
2N390S .20 
PN2222A .19 
PN2907A .19 

RECTIFIERS 
(1A) 

100+ 
1N4001 12/1 .00 07 
1N4002 1211 00 .07 
1N4003 12/1.00 .07 
1N4004 1211 .00 07 
1N4005 lOJl.00 .06 
1N4006 1!111 .00 08 
IN4007 1011 .00 .00 

74 LS 
Part# Prlce 
74LSOO .32 
74LS01 .32 
74LS02 .J2 
74LS03 .32 
74LS04 .32 
74LS05 .32 
74LS08 .32 
74LS09 .3S 
74LS10 .3S 
74LS11 3S 
74LS12 .39 
74LS13 32 
74LS14 .SS 
74LS1S JS 
74LS20 .J2 
74LS21 .JS 
74LS22 .3S 
74LS26 .3S 
74LS27 .J9 
74LS28 37 
74LS30 _J6 
74LS32 .40 
74LS37 .JS 
74LS38 39 
74LS40 36 
74LS42 9S 
74LS47 1.lS 
74LS48 1.1S 
74LSS1 .32 
74LSS4 .38 
74LSSS .34 
74LS73 .49 
74LS74 .49 
74LS7S .6J 
74LS7S .SS 
74LS8J .9S 
74LS85 1.25 
74LS86 .SS 
74LS90 .79 
74LS92 .7S 
74LS93 .7S 
74LS9S .99 
74LSt07 SO 
74l5109 .so 
74LS112 .S2 
74LS11J .S2 
74LS114 .S2 
74LS123 1.0S 
74LS125 .70 
74LS126 .70 
74LS132 .9S 
74LS136 .S3 
74LS138 .SS 
74LS1J9 BS 
74LS148 1.7S 
74LS1Sl .79 

74LS1S2 79 
74l515J .79 
74l51S4 2.0S 
74LS1S7 1.1S 
74LS1S8 1.15 
74LS160 .S5 
74Ls1s1 as 
74LS162 .as 
74LS1S3 9S 
74l5164 1.10 
74LS16S 1.10 
74LS166 2SS 
74LS170 1.90 
74LS173 1.3S 
74LS174 t2S 
74LS175 9S 
74LS181 2.3S 
74LS190 1.lS 
74LS191 1.1S 
74LS192 1.lS 
74LS193 1.1S 
74LSt94 1.1S 
74LSl95 1.15 
74LSl9S .99 
74LS197 99 
74LS221 .9S 
74LS240 1.0S 
74LS241 1.05 
74LS242 1.4S 
74LS243 1.4S 
74LS244 1.0S 
:"4LS24S 2.1S 
74LS2S1 1.29 
74LS2S3 .99 
74LS2SS .99 
74LS2S7 1.IS 
74LS2S8 1.15 
74LS260 .9S 
74LS2S1 2.49 
74LS26S SS 
74LS273 1.6S 
74LS283 1.0S 
74LS3SS .as 
74LSJS6 .6S 
74LS367 .SS 
74LSJS8 .6S 
74LS373 1.SS 
74LS374 1.4S 
74LS37S .99 
74LS377 1.lS 
74LS38S .S9 
74LSJ90 1.7S 
74LS393 1.7S 
81LS9S 1.JS 
81LS9S 1.35 
81LS97 1.JS 
81LS98 1.35 

4000 
CMOS 

B 
SERIES 
ONLY 

Part# Price 
4000 JS 
4001 JS 
4002 35 
4006 1.0S 
4007 .35 
4008 1.1S 

"""' "4010 4S 
4011 .35 
4012 .JS 
4013 .SO 
4014 SS 
401S .75 
401S .SS 
4017 1.05 
4018 .95 
4019 SS 
4020 1.10 
4021 1.10 
4022 .7S 
4023 JS 
4024 .6S 
402S .35 
4026 1.4S 
4027 50 
4028 .7S 
4029 1.1S 
40JO .SO 
4034 2.55 
403S 99 
4040 115 
4041 11S 
4042 1.05 
4043 95 
4044 .9S 
404S 1.lS 
4047 1.3S 
4048 99 
4049 .so 
40SO .SO 
40S1 1.10 
40S2 1.10 
4053 .SS 
4060 1.39 
4066 39 
4066 .3S 
40S9 .JS 
4070 J9 
4071 39 
4072 .39 
4073 .J9 
4075 .J9 
407S 1.1S 
4077 .J9 
4078 .35 
4081 .35 
4082 .JS 
4093 .9S 
4SOJ as 
4S08 2.9S 
4St0 .S9 
4S11 .89 
4S12 \ .10 
4514 2.S5 
4S1S 2.SS 
4S1S 1.25 
4S18 1.2S 
4519 .SS 
4520 1.25 
4S2S 1.SS 
4S27 1.S5 
4S28 1.4S 

MIN ORDER: $10.00 SHIPPING: ADD $2.00 
GA RESIDENTS ADD 3% SALES TAX 

MASTERCARD AND 
VISA WELCOME 

MAILORDERS:SOUTHERN SEMICONDUCTORS INC. 
BOX 986 
LAWRENCEVILLE, GA. 30246 

OEM AND INSTITUTIONAL INQUIRIES INVITED 
PHONE ORDERS: 

(404) 963-3699 
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Circle 266 on Inquiry card. 

MORE FOR YOUR 

RADIO SHACK 


TRS-80 MODEL I 


* 	MORESPEED 
10·20 times faster than Level II BASIC. 

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

* 	MORE INSTRUCTIONS 
Add YOUR commands to its large instruc· 
tion set! 
Far more complete than most Forths: 
single & double precision. arrays, string· 
handling, more. 

* 	MORE EASE 
Excellent full-screen Editor, structured & 

modular programming 

Optimized for your TRS-80 with keyboard 

repeats, upper/lower case display driver, 

single· & double-width graphics, etc. 


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

m[j[j[j§FORTH 

THE PROFESSIONAL FORTH 


FOR TRS·80 MODEL I 

(Over 1,000 systems in use) 

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

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Programming staff can provide advise, 

modifications and custom programs, 
to fit YOUR needs. 

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

MMSFORTH UTILITIES DISKETTE: includes 
FLOATING POINT MA TH (L.2 BASIC ROM rou· 
tines plus Complex numbers, Rectangular-Polar 
coordinate conversions, Degrees mode, more}, 
plus a full Forth-style Z80 ASSEMBLER; plus a 
powerful CROSS-REFERENCER to list Forth 
words by block and line. All on one diskette (re· 
quires MMSFORTH, 1 drive & 16K RAM). $39.95" 

MMSFORTH GAMES DISKETTE: Real·time 
graphics and board games w/source code. In· 
eludes BREAKFORTH, CRASHFORTH, FREE· 
WAY, OTHELLO, and TICTACFORTH (requires 
MMSFORTH, 1 drive & 32K RAM) . . ..... $39.95" 

FORTH BOOKS AVAILABLE 
MICROFORTH PRIMER (comes with MMS· 
FORTH) separately . . . ... . . .. . .. . ... $15.oo• 
USING FORTH - more detailed and advanced 
than above ............. . ....... ... $25.oo• 
THREADED INTERPRETIVE LANGUAGES- ad· 
vanced, excellent analysis of MMSFORTH·like 
language, . . . . . . . . . . . . . . . . . $18.95" 
CALTECH FORTH MANUAL -good on Forth in· 
ternal structure, etc ................. s10.oo· 
PROGRAM DESIGN and CONSTRUCTION - in· 
tro to structured program, good for Forth $8.95" 

• - Software prices include manuals and re­
quire signing of a single·system user license. 
Add $2.00 SfH plus $1.00 per additional book; 
Mass. orders add 5% tax. Foreign orders add 
20%. UPS COD, VISA & MfC accepted; no unpaid 
purchase orders, please. 

Send SASE for free MMSFORTH information. 

Good dealers sought. 


Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 

SERVICES (BS) 


61 Lake Shore Road, Natick, MA 01760 
(617) 653·6136 
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CONVERT PARALLEL 
TO SE.RIAL 

LOAD Y REGISTER, 
CLE AR CARRY 

SAVE OATA BIT 

YES 

OUTPUT MARK 

NO 

ROTATE NEXT 
DATA BIT TO 
CARRY 

OUTPUT SPACE 

DELAY ONE 
BIT TIME 

RESTORE 
REGISTERS 

RETURN 

Figure 2: Flowchart for machine-language software UART in listing 1. 

Listing 2: Machine-code command generator to select a specified plotter command 
before calling the UART subroutine. 

8038­ 48 PHA Save accumulator 
8039­ 08 PllP Save processor status 
803A­ A9 70 LOA #$70 Output 'p' 
803C­ 20 00 80 JSR $8000 Jump to parallel to serial conversion 
803F­ 28 PLP Restore processor status 
8040­ 68 PLA Restore accumulator 
8041­ 60 R'l'S Return 
8042­ 48 PHA 
8043­ 08 PllP 
8044­ A9 71 LOA #$71 Output 'q' 
8046­ 4C 3C 80 JMP $803C 
8049­ 48 Pl!A 
804A­ 08 PHP 
8048­ A9 72 LOA #$72 Output 'r' 
804D­ 4C 3C 80 JMP #803C 
8050­ 48 PHA 
8051­ 08 PHP 
8052­ A9 73 LOA #$73 Output I SI 

8054­ 4C 3C 80 JMP $803C 
8057­ 48 PHA 
8058­ 08 PHP 
8059­ A9 74 LOA #$74 Output 't' 
8058­ 4C 3C 80 JMP $803C 
805E­ 48 PHA 
805F­ 08 PllP 
8060­ A9 75 LOA #$75 Output 'u' 
8062­ 4C 3C 80 JMP $803C 
8065­ 48 PHA 
8066­ 08 PHP 

Listing 2 continued on page 302 



32K Board Pictured Above 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K-$249 $259 
32K-$375 $395 
48K-$500 $530 
64K-$625 $665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality· 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 1 6K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 

Circle 65 on inquiry card. 

Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire· 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$1 60-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+av @ 
300ma, +16V@ 150ma and 

-16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 1 6K! 

Standard S·100 Interface. Our 
board is designed to interface with 
any standard S· 100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our ZBOOO 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 

Central Data 
BYTE May 1981 301 



NO FRILLS! 

NO GIMMICKS! 


JUST GREAT 


DISCOUNTS 

MAIL ORDER ONLY 

ATARI 800 
Personal Computer S 

System . . . . . 79900 

NORTHSTAR 
Horizon II 32K . ..... ... 234900 
Horizon II Quad ... . .. .. 279900 
Horizon 11 64K .. . .. .... 299900 
Horizon Quad 64K .. .... 339900 

TELEVIDEO 
912 . . . .. . . . . .. . 74900 
920 ...... . ..... 79900 

HAZELTINE 
1420 ... . . .. . .. .79500 
1500 .. .. .. . .... 84900 
1510 ... . ... . .. 104900 
1520 .... .. . . .. 122900 

OKIDATA 
Microline 80 .. . . . .. ..... 55900 


SOROC Technology 
IQ 120 .. .. .. . . . 69900 
IQ 140 . . . .99900 

CROMEMCO 
System 3 .. .. . . 569500 

Z2H .. .. .799500 

TELETYPE 
43 ........ . ... . .. .. ... 94900 
Acoustic Coupler . . . . . . ... 17900 

DECwriter IV 
LA34 . ...... . ... 97900 

TEXAS INSTRUMENT 
810 Multi Copy 

Impact Printer .... . .. 149900 
We'll meet or beat any advertised prices! 

Most items in stock for immediate delivery. 

Factory sealed cartons . Full manufacturer's guarantee . 


DATA DISCOUNT CENTER 
135·53 Northern Blvd., Flushing, N.Y. 11354 


Visa• Master Charge• NYS. residents add SalesTax 

Shipping F.0.8. NY 


Phone Orders Call 212 - 89~·5577 

Listing 2 continued: 
8067­ A9 76 LOA #$76 Output 'v' 
8069­ 4C 3C 80 JMP $803C 
806C­ 48 PHA 
8060­ 08 PHP 
806E­ A9 77 LOA #$77 Output 'w' 
8070­ 4C 3C 80 JMP $803C 
8073­ 48 PHA 
8074­ 08 PHP 
8075­ A9 79 LOA #$79 Output 'y' 
8077­ 4C 3C 80 JMP #803C 
807A­ 48 PHA 
8078­ 08 PHP 
807C­ A9 7A LOA #$7A Output 'z' 
807E­ 4C 3C 80 JMP $803C 

Listing 3: BASIC program to produce a plot of the voltage across a charging capacitor. 

10 REM MAIN PROGRAM 

12 HOME : VTAB 12 

14 PRINT "POSITION PEN IN LOWER LEFT HANO" 

16 PRINT "CORNER. PRESS ANY KEY TO CONTINUE." 

18 GET A$ 

19 HOME 

20 GOSUB 1000 REM DRAW X,Y AXIS 

30 REM EXPONENTIAL RISE 

32 POKE - 16293,0 REM SET RESOLUTION TO 200 POINTS PER INCH 

34 z = 0 

36 CALL - 32646 : FOR I = 0 TO 10: NEXT I REM PEN DOWN 

38 FOR I 0 TO 8.99 STEP . 005 

40 V = 5 * (1 - EXP ( - I)) REM FIND CAPACITOR VOLTAGE 

42 K = INT (200 * V) 

44 IF K - Z = 0 THEN GOTO 90 REM NO CHANGE IN PREVIOUS POTENTIAL 

46 IF K - Z < 0 THEN GOTO 60 REM POTENTIAL IS DECREASING 

48 FOR J = l TO (K - Z) REM POTENTIAL IS INCREASING 

so CALL - 82712 REM MOVE IN +Y DIRECTION 

52 NEXT J 

54 GOTO 70 

60 FOR J = l TO (Z - K) 

62 CALL - 32681 REM MOVE IN -Y DIREC'l'ION 

64 NEXT J 

70 Z = K 

90 CALL - 32695 REM MOVE IN +X DIRECTION 

92 NEXT I 

94 CALL - 32653 REM PEN UP 

99 END 


300 REM ti l" 
301 CALL - 32653: FOR I = l TO 8 : CALL - 32674: Next I 
302 CALL - 32646 
304 FOR I = l TO 8 : CALL - 32702: NEXT I 
306 FOR I = l TO 26: CALL - 32681: NEXT I 
308 CALL - 32653 
310 FOR I = l TO 8: CALL - 32667: NEXT I 
312 CALL - 32646 
314 FOR I = l TO 16: CALL - 32695: NEXT I 
316 CALL - 32653 
317 FOR I = l TO 8: 
318 FOR I = l TO 26: CALL - 32712: NEXT I 
319 RETURN 
320 REM 11211 

321 CALL - 32653: FOR I = l TO 8 : CALL - 32667: NEXT I 
322 CALL - 32646 
324 FOR I = l TO 16: CALL - 32695: NEXT I 
326 FOR I = l TO 13: CALL - 32681: NEXT I 
328 FOR I = l TO 16: CALL - 32667: NEXT I 
330 FOR I = l TO 13: CALL - 32681: NEXT I 
332 FOR I = l TO 16: CALL - 32695: NEXT I 
334 CALL - 32653 
336 FOR I = l TO 8: CALL - 32667 : NEXT I 
337 FOR I = l TO 26: CALL - 32712: NEXT I 
339 RETURN 

Listing 3 continued on page 304 
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Circle 36 on Inquiry card. 

Listing 3 continued: sgg•ForThe 
340 REM "3"GENERAL 
341 CALL - 32653: FOR I = l 1'0 8: CALL - 32667: NEXT I 
342 CALL - 32646 
344 FOR I l TO 16: . CALL 32695: NEXT I 
346 Fcq I l TO 13: CALL 32681: NEXT I 
348 FOR I l · TO 16: CALL - 32667: NEXT I 
350 FOR I l TO 16: CALL 32695: NEXT I 
352 FOR I l TO 13: CALL - 32681: NEXT I 

354 FOR I l TO 16: CALL - 32667: NEXT I 
356 CALL - 32653 
357 FOR I l TO 8: CALL - 32695: NEXT I 
358 FOR I ~ l TO 26: CALL - 32712: NEXT I 

The Micro Computer General 85 

·FOR USE IN: 
• OEM Industry • Laboratory 

359 
360 
361 
362 

RETURN 
REM "4" 
CALL 
CALL 

- 32653: 
- 32646 

FOR I = l TO 8: CALL - 32667: NEXT I 

• University • Home 
The General is a 4.5"x6.5"single board micro 

computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping.and experimenting. 
Its compact size allows for easy integration into 
already existing equipment, and provides an 
excellent nucleus when designing new products. 

User communication is accomplished through 
the General's "Expedltor'' system monitor. The 
Expeditor resides in a 2K EPROM, and features 15 
commands and 18 utility routines to facilitate 
program development. An instructional user's 
manual is provided with every unit. 

364 
366 
368 
372 
374 

FOR I 
FOR I 
CALL 
FOR I 
CALL 

1 TO 13: 
l TO 16: 

- 32653 
1 TO 13: 

- 32646 

CALL - 32681: 
CALL 32695: 

CALL - 32712: 

376 FOR I 1 TO 26: CALL - 32681: 
. 377 CALL - 32653 

378 FOR I l TO 26: CALL 32712: 
379 FOR I ; 1 TO 8: CALL - 32667: 
380 REM "5" 
381 
382 
384 
386 

CALL 
CALL 
FOR I 
FOR I 

- 32653: 
- 32646 

1 TO 16: 
1 TO 13: 

FOR I = l TO 8: 

CALL - 32667: 
CALL - 32681: 

NEXT I 
NEXT I 

NEXT I 

NEXT I 

NEXT I 
NEXT I: RETURN 

CALL - 32695: 

NEXT I 
NEXT I 

NEXT I · 

HARDWARE FEATURES 388 FOR I 1 TO 16: CALL - 32695: NEXT I 
• 8085 CPU (100% software compatible with 8080) 
• 2K byles of EPROM (containing the EXPEDITOR system 

monitor) expendable on board to 4K bytes. 

390 
392 

FOR 
FOR 

I 
I 

1 TO 
l TO 

14: 
16: 

CALL 
CALL 

- 32681: 
32667: 

NEXT 
NEXT 

I 
]:. 

• EIA serial port (5t>-19.2K baud) 
• 22 programmable 1/0 lines 
• software controlled 14 bit counter and timer 

394 
396 

CALL 
FOR I 

- 32653 
l TO 26: CALL - 32712: NEXT I 

• 3 priority Interrupts 
• 2 non·meskeble Interrupts 397 FOR I 1 TO 8: CALL - . 32695: NEXT I 
• 256 bytes of programmable memory expendable on board to 399 RETURN 

2K byles of either STATIC Rem 0< CMOS Rem 
• On board data bus buffers for system expansion 400 REM "6" 
• Parallel 1/0 ports available et on-board sockets 
• Address, date end control bus available et edge connector In 

addition to 6 spare pins. 

401 
402 

CALL 
CALL 

- 32653: 
- 32646: 

FOR I 
FOR I 

= l TO 8: 
= 0 TO 10: 

CALL - 32667: 
NEXT I 

NEXT I 

• Ample on-board prototyping space 
• Smell size (4.5" x 6.5") 

SOFTWARE FEATURES 
EXPEDITOR-2K SYSTEM MONITOR 

404 
406 
408 

FOR I 
FOR I 
FOR I 

l TO 26: 
1 TO 16: 

= 1 TO 13: 

CALL 
CALL 
CALL 

- 32681: 
- 32695: 
- 32712: 

NEXT 
NEXT 
NEXT 

I 
I 
I 

• 15 System commends (Substitute, Move. Display, Fill. Kill 410 ROR I 1 TO 16: CALL - 32667: NEXT I 
echo. Examine registers, Insert, String search, Assemble code. 
Disassemble code, Reed, Write. Binary load. ASCII load) 412 CALL - 32653 
• 18 Utility routines Including Terminal 110 routines, Test end 414 FOR I 1 TO 13: CALL - 32712: NEXT I 
compare routines. Code check or convert 415 FOR I l TO 8: CALL - 32695: NEXT I 
• Download commends. Reed, Binary load. ASCII load will give 416 RETURN
the user three different date formats of downloading date 
directly Into the Rem of the computer. This will allow the user to 420 REM "7" 
develop his software on a larger computer, then use the MCG·85 422 CALL - 32653 es the "exec\Jtlon vehicle" of software. 

424 FOR I 1 TO 8 : CALL - 32667: NEXT I• 	Automatic baud rate selection 
426 CALL - 32646: FOR I 0 TO 10: NEXT I

HARDWARE & POWER REQUIREMENTS 428 FOR I = 1 TO 16: CALL - 32695: NEXT I 
required only for RS232 Transmitter Interface) end a Terminal 

The General requires +5 ±12 volts powersupply (±12 voila 
430 FOR I l TO 26: CALL - 32681: 	 NEXT I 

for complete system operation (Hex Keypad version will be 
available shortly). The power requirements are +5 Volts at 500 432 CALL - 32653 
MA end +12 -12 at 50 MA. 434 FOR I l TO 26: CALL - 32712: NEXT I 

436 FOR I l TO 8: CALL - 32067: NEXT I 
The General MCG-85 (kit) ......•. $ 99.00 

PRICING INFORMATION 
439 RETURN 

The General MCG-85 440 ' REM "8"
(assembled and tested) ......... 135.00 
 442 CALL - 326532K Expansion ROM ................ 15.00 


444 FOR I 1 TO 8: CALL - 32695: NEXT I2K CMOS RAM ....•.....•...•..... 50.00 
2K Expansion RAM ................ 20.00 445 CALL 32646: FOR I 0 TO 10: NEXT I 

3 Voltage Power Supply .•........•• 59.00 446 FOR I l TO 16: CALL - 32667: · NEXT I 
Edge Connector ..............••.... 6.00 448 FOR I l TO 26: CALL 32681: 	 NEXT I 
Data Bus Buffer Expansion ......... 10.00 
 450 FOR I 1 TO 16: CALL - 32695: 	 NEXT I
Line Assembler (on 2716 EPROM) •. 35.00 452 FOR I 1 TO 26: CALL - 32712: 	 NEXT IDisassembler (on 2716 EPROM) ..•. 35.00 

454 CALL - 32653Expeditor Monitor Listings 
"(Monitor Form) ........•...•..... 29.00 456 FOR I 1 TO 13: CALL 32681: NEXT I 

Send check or money order, or charge to VISA/MASTER 457 CALL - 32646 
CHARGE card number. Add $4.00 for shipping end handling. 458 FOR I 1 TO 16: CALL 32667: 	 NEXT ICOD fee extra. New Vork residents add S'llo sales tax. 

460 CALL - 32653• In kit form, single quantity, Introductory offer good till 
June 30, 1981. Dealer Inquiries Invited. 462 FOR I 1 TO 8: CALL - 32695: NEXT I 

464 FOR I ~ 1 TO 13: CALL - 32712: NEXT IATLANTIS COMPUTERS 
469 RETURN 	 Listing 3 continued on page 306 Division of Atlentls Computerized Services 
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Pinally~ '· 
• r; ~~.·there is a 
. ....that 

speaks to the beginner. 
onComputing is the new McGraw­

Hill quarterly that tells what's ahead ­
without talking over your head - in the 
1980'5 with personal computers. 

onComputing puts you on target 
with all the applications that go beyond 
your imagination. 

D Personal computers in the home. 
D Classrooms. 
D They bring computermusic: 
D Electronic mail. 
D Robots. 
D They manage your personalized 

investment. 
D The list goes on and on in onComputing. 
Ifyou're a beginner with personal 

computers, get the most understood 
magazine on computers, onComputing. 
And even ifyou're an experienced 
computer user, onComputing has the 
information you need in today's fast­
growing personal computer market. 

onC01nputingTM 

. .,,,~
c:,.i1.n 

. 

Get onto onComputing. Call 800-258-5485. · 

L:o:u:g;:s:p: ;:pt-;0~:;0-;:-M:i:il;::-N;:8;;;6- - "'7ss~ l 
I DOMESTIC subscription rate, I
I D U.S. 1 yr. (4 issues) @ $850 D Canada & Mexico, 1 yr. (4 issues) @ S 10.00 ~ I 
I FOREIGN(to expeditese1vice, please remit in U.S. funds drawn on a U.S. bank) ~I 
I D Euro~e(and all other countries. except above), I Yr. @ S 12.00 ­

I D Bill Visa D Bill MasterCharge D Bill me (North America only) 


I r - -"N'•-'-­'-'Wu· w11VQ Expir lion 

I Signature Nam~ (pl""'"' print) 

surface delivery. ~ I 

a.

l 1 
if 1· 
] 1 

II S~tr~~~t/~Apma~rtmmoemnt~N~um~b~e~r~~~~~~~~~~~~~~~~~ ~I 

I City State/Province/Country Code I 
-------~-------------J©onComputtng. Inc. 1981 

\ 



Listing 3 continued: 
480 RL/.I "9" 

482 CALL - 32653 

483 FDR I 1 TO 8: CALL - 32667: NEXT I 

484 Cl\LL - 32(,4(1: FOR I = 0 TO 10: NEXT I 

485 rOR I 1 TO lG: CALL - 32695: NEXT I 

48(1 FOH I 1 TO 26: CALL 32681: NEXT I 

487 CALL - 32653 

488 FOR I : 1 TO 13: CALL - 32712: NEXT I 

489 Cl\LL - 32646 

490 FOR I 1 TO 16: CALL 32667: NEXT I 

492 FOR I 1 TO 13: CALL 32712 : NEXT I
with continuous business forms 493 CALL - 32653

for small computer systems 494 FOR I 1 TO 8: CALL - 32695: NEXT I 

499 RETURN 


Each kit contains samples, programming 500 REM "O" 
502 CALL - 32653guides, flyers, prices and order forms for 
504 FOR I 1 TO 8: CALL - 32695: NEXT I 

50G CALL - 32646: FOR I = 0 TO 10: NEXT I 


checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 

508 FOR I +TO 16 : CALL 32667: NEXT I
computer system. 
510 FOR I 1 TO 26: CALL 32681: NEXT I 

Sl2 FOR I 1 TO 16: Cl\LL 32695: NEXT I


• Available in quantities of 500, 1,000, 2,000 Sl4 FOR I l TO 26: CALL 32712: NEXT I 

4,000, 6,000 Sl6 CALL - 326S3 

Sl8 FOR I l TO 8: CALL - 32667: NEXT I 

Sl9 RETURN 

999 END 


• Low Prices (500 checks only $32.50) 

O~'\#toJUICll!! !o 
1000 REM X AXIS 
1010 POl:E - 16294, 0: CALL - 32653 

.-- -.-- -. •o 

t Ii~ 1012 FOR I l TO SO: Cl\LL - 32712: NEXT I 

1- lo 
 1014 CALL - 32646: FOR I = 0 TO 10: NEXT I 


1016 FOR I l TO 1000: Cl\LL - 3469S: NEXT I
,o 
:o 1018 CALL - 326S3 

llOO REl-1 X AXIS SCALEio 
1110 FOR I l TO 20: CALL - 32712: NEXT I 

1112 CALL - 32646: FOR I = 0 TO 10: NEXT I 


0 
1114 FOR I l TO 40: CALL - 32681: NEXT I 

1116 CALL - 32653 

1118 FOR I l TO S: CALL - 32681: NEXT I 

1120 POKE - 16293,0 

ll22 GOSUB 480 

1124 POKE - 16294,0 

1126 FOR I l TO 50 : CALL 32667: NEXT I 


• FAST SERVICE - It is our policy to ship ll28 FOR I l TO 38: CALL 32712: NEXT I 

1130 CALL - 32646: FOR I = 0 TO 10: NEXT I
within 6 working days following our 
1132 FOR I l TO 26: CALL 32681: NEXT I 

1134 CALL - 326S3 


receipt of your order. 
• MONEY BACK GUARANTEE - If for any 

1146 FOR I l TO SO: CALL 32667: NEXT I 

reason you are not completely satisfied, 1148 FOR I 1 TO 33: CALL 3271~: NEX1' I 

your money will be promptly refunded. llSO CALL - 32646: FOR I = 0 TO 10 : NEXT I 


11S2 FOR I 1 TO 40: CALL - 32681: NEXT I 

llS4 CALL - 326S3
Fast Service by mail or.. .PHONE TOLL FREE 
llS6 FOR I l TO S: CALL - 32681: NEXT I


1+800-225-9550 llS8 POKE - 16293,0
Mass. residents 1 + 800·922·8560 ll60 GOSUB 440


8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday 1162 POKE - 16294,0 

1164 FOR I 1 TO SO: CALL - 32667: NEXT I 

1166 FOR I 1 TO 38: CALL - 32712: NEXT I
I Please Ship FREE Kit To: CODE 460 I
..----------..... 1168 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1170 FOR I l TO 26: CALL - 32681: NEXT I
I I
Name 
1172 CALL - 326S3 

I 
 I 
 1174 FOR I = l TO SO: CALL - 32667: NEXT I 

1176 FOR I 1 TO 33: CALL - 32712: NEXT I 


I Company 

1178 CALL - 32646: FOR I = 0 TO 10: NEXT I
Street 
1180 FOR I l TO 40: CALL - 32681: NEXT I
I
City, State and Zip 1182 CALL - 32643 

1184 FOR I l TO S: CALL - 32681: NEXT I 

1186 POKE - 16293,0 

1188 GOSUB 420 


I I
Phone 

I Computer make & model I 
1190 POKE - 16294,0 

1192 FOR I = l TO SO: CALL - 32667 : NEXT I 

1194 FOR I l TO 38: CALL - 32712: NEXT I 

1196 CALL - 32646: FOR I = 0 TO 10: NEXT I 


1 5 Nebs I 

I - - - - • Coiiiifiilerlbrms... 

1198 FOR I 1 TO 26: CALL - 32681: NEXT I
78 HollisStreet_, Groton, Mass. 01450 
A di>tision of New England Business Se1vice, Inc. 1199 CALL - 32653 Listing 3 continued on page 308 
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_ _ __ _ 

"By the time we get out of this traffic, "6 months? 
my 6-month-auto policy will be up Next time, call GEICO and 
for renewal. get a 12-month policy." 

And they may raise my rate, to~ / 

~ 

Unlike most companies, GEICO still If you call, you'll talk directly to a over 3,500 claim representatives coun­
offers the 12-month auto policy ... a full GEICO sales insurance counselor, not a trywide to assist in handling your 
year's coverage at a low rate. With a salesman. So there's no pressure. And claim if necessary. 
choice of convenient payment plans to no extra sales expense to inflate the 

NOTE: While you're checking GEICO, why notfit your budget. Up to 9 payments if cost. find out about our rates for homeowner/renter 
you wish. GEICO has been saving money for and boa towner coverage. And-even if you do not 

And this is possible because GEICO good drivers since 1936. 'Ibday, nearly meet GEJCO's auto policy standards-you may 
still obtain the same quality auto coverage and tries to insure only good drivers. Good 1,500,000 people are satisfied GEICO service from our affili ate, Criterion Insurance drivers are the best inflation-fighters policyholders. And that makes GEICO Company, at somewhat higher rates. Criterion 

around. You have fewer accidents. You the 5th largest of the more than 1,000 operates in the District of Columbia and every 
cost us less. So you are one reason we stock companies insuring autos in the state except Massachusetts, New Jersey and 

South Carolin11.can afford to charge you less. U.S. 
"Good" doesn't mean "perfect." GEICO has fast and efficient claim 

Even good drivers may occasionally service with toll-free and collect-call 
have an accident. That doesn't neces­ telephone numbers throughout the GEICOsarily bar you from GEICO ... or from U.S. So if you have to report an acci­

being renewed once you're a GEICO dent or loss, you can call our claim Where good drivers get the 

policy holder. adjusters immediately. We also have low rates they deserve. 


Call toll-free 800-841-3000 (8 a.m.-9 a.m. East Coast Time) 

In Georgia call toll-free 800-342-2800 or mail coupon. No obligation. No salesman will call. 


r-------------------------------------------------------1 
Send to: GEICO & Affiliates, Consumer Information Services, GEICO Center, Macon, GA 31295 11 student away at scllool. '10 111 many miles to school? 

Addres ______ _ ___ _ ___ _ __________Apt. =---­
City,___ _______________state________Zip _ _ _ _ _ 

Employer_ ___ _ ___ _ _ ___ _ _______ - Yrs.________ 

Govt. or Military Grade Have you previously been insured with GEICO? D Yes D No 


Location of car if different from address above: 

Car= 1: City State_ _ _ __________ 


Car= 2: City State_ _ _ _ _ _ ______ _ 


Car= 3: City ________ ______ _ Stale, _______ ______ _ 


Name of current insurance co.,_ ___ ___ _ 

M 
List all or Marital 
drivers F Relation Status~e 

SELF 

Occupation 
Yrs. 
lie. 

Monlhi Year Current Policy Expire _ 

Driver 
Training 
Yes No 

%of Use 

of Cars 


= 1 =2 =3 


Accidents 
in Past 

5 Yens• 
Yes No 

Violations 
in Past 

3 Years" 
Yes No 

License 

Suspen 


sir nl) 
Yes No 

_ __miles. 

Year & Make 

Model (Nova, • 
Granada, etc.) 

Body type: 
214dr.sdn, • 
hardtop, sta. wag 

No. of cylinders • 

Est. Annual 
Mileage 

Days per week 
driven to work • 
or parking area 

One way driving • 
distance 

Is car used in 
business (except • 
lo/from job)? 

CAR 1 CAR 2 CAR 3 

If "yes·· explai,, .______ ___ _ _ _ 

*For accidents, violations, or license suspension, give dates and complete details, including cost of damages, on a separate sheet. 

L..-------------~~~~f~~I~:!._n_:::~~~~r~~n~r:_:l~~~e_:::~~='~s~~~'=._ --,.- -,--- --- J 
GEICO and Afflllates. Corporate Headquart

Circle 166 on inquiry card. 

ers: Washington, D.C. 20076 
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Not availabl
_ 

e m New J
____ 
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[}=o@M@~@OlJ instrument 
FROM COMPUTERS TO GO 

A six pen plotter option is now available for shipment with the Houston 
Instrument DMP series of plotters. Now you can produce graphs or charts 
in black. red. blue. green. violet, orange and optional brown. With the 
addition of the S395 six pen option, the DMP·2 through the DMP-7 series 
of plotters. becomes the only line of multi-color plotters starting under 
Sl.500. 

Digital plotters for the Apple, Atari. PET, PMC-80, TRS-80 or other systems 
with RS·232C or Centronics data source. 

8" x 11" 
DMP·2 
DMP-3 
DMP·4 

The Houston Instrument HI PAD Digitizers for the Apple. Atari. PET, PMC· 
80. TRS·BO or other systems with RS·232C or Centronics data source. The 
HI PAD Digitizer is an input device that converts graphic information into 
digital values. The HI PAD comes completely assembled and ready to use, 
with an RS·232C and parallel interface integrated for convenient in· 
terfacing to your minicomputer or microcomputer based system. It is 
priced at only $795.00. 

SOFTWARE TO GO 

presents 

THE EVANS BUSINESS SYSTEM: a user-definable data-management 
system emphasizing rapid access to individual records for the APPLE II. 
Requires 48K. 1 disk drive, ROM or RAM Applesoft. (written by Al Evans) 

USE THE BUSINESS SYSTEM FOR: 

Rolodex Emulation 
Financial Records 
Real Estate Locator 
Grade Books 

Catalogs 
Lab Test Results 
Bibliographies 
Names and Addresses 

Fantasy Game Characters 
Any Application Requiring 
Fast Cross·referenced 
Random Access to Formatted 
Information 

RETRIEVAL TIME: Average less than 5 seconds for any of 1000 records. 
NUMBER OF FIELDS: defined by user. RECORD LENGTH: Defined by 
user. FILE SIZE: Determined by record length and disk capacity. 
Keyfield(s) : Specified by user. 

INTRODUCTORY OFFER 
You can get the EVANS BUSINESS SYSTEM software pi!Ckage lor S99.95, 
or S 15.00 for a demo copy (creditable towards the package purchase.) 

COMPUTERS TO GO 
(a division of C.T.G Corp.) 

2000 Guadalupe Austin, TX 78705 
!5121 472 8926 9A.M. -10 P.M., M.-Sat. 

DEALER INQUIRIES INVITED 
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Listing 3 continued: 
1200 FOR I 1 TO SO: CALL 32667: NEXT I 

1202 FOR I 1 TO 33: CALL - 32712: NEXT I 

1204 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1206 FOR I l TO 40: CALL - 32681 : NEXT I 

1208 CALL - 326S3 
1210 FOR I 1 TO S: CALL - 32681: NEXT I 

1212 POKE - 16293,0 
1214 GOSUB 400 

1216 POKE - 16294,0 
1218 FOR I 1 TO SO: CALL - 32667: NEXT I 

1220 FOR I 1 TO 38: CALL - 32712: NEXT I 

1222 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1224 FOR I 1 TO 26: CALL - 32681: NEXT I 


1226 CALL - 326S3 
1228 FOR I 1 TO SO: CALL - 32667: NEXT I 

1230 FOR I 1 TO 33: CALL 32712: NEXT I 

1232 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1234 FOR I 1 TO 40: CALL - 32681: NEXT I 

1236 CALL - 326S3 
1238 FOR I 1 TO S: CALL - 32681: NEXT I 

1240 POKE - 16293,0 
1242 GOSUB 380 

1244 PuKE - 16294,0 
1246 FOR I l TO SO: CALL - 32667: NEXT I 

1248 FOR I l TO 38: CALL - 32712: NEXT I 

12SO CALL - 32646 : FOR I = 0 TO 10 : NEXT I 

12S2 FOR I 1 TO 26: CALL 32601: NEXT I 

12S4 CALL 326S3 
12S6 FOR I 1 TO SO: CALL - 32667: NEXT I 

12S8 FOR I 1 TO 33: CALL - 32712: NEXT I 

1260 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1262 FOR I l TO 40: CALL 32681: NEXT I 

1264 CALL - 326S3 
1266 FOR I 1 'l'O S: CALL - 32681: NEXT I 

1268 POKE 16293,0 

1270 GOSUB 360 

1272 POKE 16294,0 
1274 FOR I 1 TO SO: CALL - 32667: NEXT I 

1276 FOR I 1 TO 38: CALL - 32667: NEXT I 

1278 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1280 FOR I 1 TO 26: CALL - 32681: NEXT I 

1282 CALL - 326S3 
1284 FOR I 1 TO SO: CALL - 32667: NEXT I 

1286 FOR I 1 TO 33: CALL - 32712: NEXT I 

1288 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1290 FOR I 1 TO 40: CALL - 32681: NEX1' I 

1292 CALL - 326S3 
1294 FOR I ~ 1 TO S: CALL - 32681: NEXT I 

1296 POKE - 12394 I 0 
1298 GOSliB 340 

1300 POKE - 16294,0 
1302 FOR I 1 TO SO: CALL - 32667: NEX'I' I 

1304 FOR I 1 TO 38: CALL - 32712: NEXT I 

1306 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1308 FOR I 1 TO 26: CALL - 32681: NEXT I 

1312 FOR I - 1 TO SO: CALL - 32667: NEXT I 

1314 FOR I 1 TO 33: CALL - 32712: NEXT I 


1316 CALL - 32S46: FOR I = 0 TO 10: NEXT I 

1318 FOR I 1 TO 40: CALL - 32681: NEXT I 

1320 CALL - 326S3 
1322 For I 1 TO S : CALL - 32681: NEXT I 

1324 POKB - 16293,0 
1326 GOSUB 320 

1328 POKE - 16294,0 
1330 FOR I 1 TO SO: CALL - 32667: NEXT I 

1332 FOR I 1 TO 38: CALL - 32712: NEXT I 

1334 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1336 FOR I l TO 26: CALL - 32681: NEXT I 

1338 CALL - 326S3 
1340 FOR I 1 TO SO: CALL - 32667: NEXT I 

1342 FOR I ~ l TO 33: CALL - 32712: NEXT I 

1344 CALL 32646: FOR I = 0 TO 10: NEXT I 

1346 FOR I 1 TO 40: CALL - 32681: NEXT I 

1348 CALL - 326S3 Listing 3 continued on pc1ge 310 
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Penril 300/1200-Bell 212A style . . . . . . $799 
Bell 212A style. 1200 baud and 300 baud. Manual origi­
nate, auto-answer. Full duplex. RS232. Direct connect 
to phone lines via RJ 11 C standard extension phone 
voice jack. 1 year warranty. 

DECVT100 

Teletype 
Model43 

Teletype 
Corporation 

Teletype Model 43 KSR with RS232 
and Connector Cable ... ... . ....... $999 

30 CPS. Dot matrix. 132cols. True descenders on lower 
case. Excellent print quality for dot matrix printer. Pin 
feed. 

NEC Corporation 
NEC Spinwriter 5510 & 5520 

5520 KSR Spinwriter ..... ............... $3088 
. 55 CPS. Impact printer. Selectric print quality. Change­

able print fonts. 110, 300 and 1200 baud data rate. Nu­
meric keypad. Friction and tractor feed. 

5510 Spin writer ... ............. ... ........ $2754 
55 CPS. Impact printer. Selectric print quality. Change­
able print fonts. 110, 300 and 1200 baud data rate. Fric­
tion and tractor feed. 

U.S. Robotics 
USR-330A 
Bell 103/113 style 
USR-3300 
Bell 103/113 style 

USR-330D . .. .... . $339 
Bell 103/113 style. 330 baud. Manual originate, auto­
answer. Half/full duplex. RS232. 1 year warranty. Direct 
connect to phone lines via RJ11 C standard extension 
phone voice jack. 

USR-330A ..... .. . ........ . ... . .. .. ....... ... $399 
Same as USR-330D but includes auto-dial capability. 

Perkin-Elmer 
Corporation 

Perkin-Elmer Superowl 1251 ... .. ..... $1564 
Intelligent, editing CRT. Detachable keyboard. 32 fully 
programmable function keys. Intelligent printer part. 
Business forms character set. Block mode. Protected 
fields. Blinking fields. Numeric fields. Reverse video. 
Half intensity. Polling. Down line loading of options. Re­
mote control of all options by host computer. Settable 
tabs. Status line. Separate numeric keypad. Transpar­
ent mode. 

DEC LA120 

Digital Equipment 
Corporation 

DEC LA120 ... $2388 
180 CPS. Dot matrix. Upper/lower case. 1 K buffer. De­
signed for 1200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus­
table character sizes including double sized characters. 
Settable horizontal and vertical tabs. Top-of-form capa­
bility. RS232. 

Perkin-Elmer 
Corporation 

.............~ssycat 650/655 
~ CRT Screen Printer 

650/655 Pussycat CRT Screen Printer . $899 
100 CPS. Extremely compact and quiet. 11 O to 9600 
baud rate. 2K buffer. Ideal for producing rapid. reliable 
hardcopy of your CRT screen display. Can be added to 
any CRT with our interface option. 

U.S. Robotics 

The 
Phone Link 
Acoustic 
Modem 

Bell 103/113 style .......... ... ........ .. .... $179 
300 baud. Sleek, low profile. Originate and answer cap­
ability. Half/full duplex. Self-test. RS232. Light displays 
for On, Carrier, Test, Send Data, Receive Data. 15 oz. 

Perkin-Elmer Corporation 

Bantam 550B .... $694 
Compact. Silent. Upper/lower 
case. BOth col. wrap-around. 
Bell. Integrated numeric pad. 
Printer port. Transparent 
mode. Editing features. 
Tabbing. 

Bantam 550E ... $755 
Same as 550B plus 
separate numeric key­
pad and cursor direction 
keys. 

Bantam 550S .. .. .. ... .. .. .. .. .. .. .. .. .. .. . $879 
Same as 550E plus block mode. 8 function keys, and 
protected fields, reverse video fields, half intensity 
fie lds, blinking fields. 

550 Options 
20mA Current Loop Interface ......... $70 
Non-Glare Screen .. . .... ... . .. ... ........ $25 
2nd page of memory (550S only) .. $100 

30 CPS. Dot matrix. Upper/lower case. 4 character 
sizes. Up to 217 cols per line. 6 lines per inch settings. 
Friction feed. Settable tabs. RS232. 

DEC LA34AA .... . . .. .... .. .... .. .. .. . ... .. $1095 
30 CPS. Dot matrix. Upper/lower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 217 cols per line. Friction feed. Settable 
horizontal and vertical tabs. Top-of-form capability. 

Options for LA34AA and LA34DA 
Tractor Feed Mechanism ....... .. .... $114 
Numeric Keypad w/ Function Keys .. $69 
Pedestal... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $100 
Paper Out Sensor .. ... ..... ... .... .... . .. . $25 
APL Capability with APL Keycaps .. $499 
2K Buffer with Text Editor and 1200 Baud 
Communications Capability ...... $499 



•••••••••••••••••••••••••••••••••• 
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HOBBYWORLD 

ELECTRONICS, INC. 


19511 Business Center Drive, Dept B-5 
Northridge, California, 91324 

MAY SPECIALS 

16K Memory $29.00 

Add·OD (Includes Shipping) 

for TRS-80,® Apple® and Exidy® 
Everything you need lo upgrade your system. 
Cat No. Description 
1156 For the TRS-80 Keyboard Unit 
1156A For TRS-80 Exp. Interface (prior 

to 4/1/79) 
11568 For the TRS-80 Exp. Interface 

(after 4/1/79) 
1156C Apple II 
11560 Exidy Sorcerer 

Verbatim Diskettes 
$26.00/Box 

• 
• 

• 

Cat No. Description 
1147 Soft Sector 
1148 10 Hole, Hard Sector 
1149 16 Hole, Hard Sector 

(Includes Shipping) 

Data/ife Formula 
Single Sided, 
Double Density 
10 Diskettes per Box 

Use for 
TRS-80, Apple, ATARI 
North Star 
Mlcropolls 

HOW TO ORDER 
Order by phone or by mall. Pay by check, 
Visa, MasterCard, or C.O.D. (C.O.D. add 
$1.40 add'I.) Charge orders: Include Card 
No. and Expiration Date. 

Toll Free (outside Calif): 
(800) 423-5387 

Calif & Outside USA: 
(213) 886-9200 

Walch for our new name, HW ELECTRONICS, 
appearing in our ads next month. 
We've changed our name because al HW, 
computers are more lhanjusl a hobby. 

310 May 1981 © BYn: Publications Inc Circle 185 on inquiry card. 

Listing 3 continued: 
1350 FOR I = l TO 5: CALL - 32681 : NEXT I 
1352 POKE - 16293,0 
1354 GOSUB 300 

- 16294,0 
1 TO 50: CALL - 32667: NEX'l' I 

l TO 38: CALL - 32712: NEXT I 
- 32646: FOR I = 0 TO 10 : NEXT I 

1356 
1358 
1360 
1362 
1364 
1366 
1368 
1370 
1372 
1373 
1374 
1376 
1378 
1380 
1381 
1382 
1384 
1386 

POKE 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
FOR I 
CALL 
REM 
FOR I 
FOR I 
CALL 
FOR I 
CALL 
FOR I 
FOR I 
POF..E 

1 TO 26: CALL ­
- 32653 

1 TO 50: CALL ­
1 TO 37: CALL ­

- 32646: FOR I = 0 
Y AXIS 

1 to 700: CALL ­
1 to 13: CALL ­

- 32646: FOR I = 0 
1 TO 26: CALL ­

- 32653 
= 1 TO 44: CALL ­
= 1 TO 43: CALL ­
- 16293,0 

1388 GOSUB 400 
1390 POKE - 16294,0 

32681: 

32681: 
32681: 
TO 10: 

32712 : 
32667: 
TO 10 : 
32695: 

32681 : 
32667: 

NEXT I 

NEXT I 
NEXT I 
NEXT I 

NEXT I 
NEXT I 
NEXT I 
NEXT I 

NEXT I 
NEXT I 

1392 FOR I 1 TO 6: CALL - 32681: NEXT I 
1394 FOR I 1 TO 10 : CALL - 32695: NEXT I 
1396 CALL - 32646: FOR I = 0 TO 10: NEXT I 
1398 FOR I 1 TO 40: CALL - 32695: NEX'r I 

1400 CALL - 32653 
1402 FOR I 1 TO 50: CALL - 32681: NEXT I 

140'1 FOR I 1 TO 33: CALL - 32667: NEXT I 

1406 CALL - 32646 : FOR I = 0 TO 10 : NE X'r I 

1408 FOR I = 1 TO 26 : CALL - 32695: NEXT I 

1410 CALL - 32653 
1412 FOR I 1 TO 44: CALL - 32681: NEXT I 
1414 FOR I 1 TO 43: CALL - 32667: NEXT I 
1416 POKE - 16293,0 
1418 GOSUB 380 
1420 POKE - 16294,0 
1422 FOR I 1 TO 6: CALL - 32681: NEXT I 
1424 FOR I 1 TO 10 : CALL - 32695 : NEXT I 

1426 CALL - 32646: FOR I = 0 TO 10: NEXT I 
1428 FOR I 1 TO 40: CALL - 32695 : NEXT I 
1430 CALL - 32653 
1432 FOR I = 1 'I'O 50: CALI. - 32681: NEXT I 
1434 FOR I l TO 33: CALL - 32667: NEXT I 
1436 CALL - 32646: FOR I = 0 TO 10 : NEX'r I 

1438 FOR I 0 TO 26: CALI. - 32695: NEXT I 

1440 CALL - 32G53 
1442 FOR I 1 TO 44: CALL - 32681: NEXT I 
1444 FOR I 1 TO 33: CALL - 32667: NEXT I 
1446 POKE - 15293,0 
1448 GOSUB 
1450 POKE - 16294,0 
1452 FOR I 1 TO 6: CALL - 32681: NEXT I 
1454 FOR I 1 TO 10: CALL - 32695: NEXT I 
1456 CALL - 32646: FOR I = 0 TO 10: NEXT I 

1458 FOR I 1 TO 40: CALL - 32695: NEXT I 
1460 CALL - 32653 
1462 FOR I l TO 50: CALL - 32681: NEXT I 
1464 FOR I 1 to 33: CALL - 32667: NEXT I 
1466 CALL - 32646: FOR I = 0 TO 10: NEXT I 
1468 FOR I 1 TO 26: CALL - 32695: NEXT I 
1470 CALL - 32653 
1472 FOR I 1 TO 44: CALL - 32681 : NEXT I 
1474 FOR I = l TO 4 3: CALL - 32667: NEXT I 
1476 POKE - 16293,0 
1478 GOSUB 340 
1480 POKE - 16294,0 
1482 FOR I 1 TO 6: CALL - 32681: NEXT I 
1484 FOR I 1 TO 10: CALL - 3269 S: NEXT I 
1486 CALL - 32646: FOR I = 0 'I'D 10: NEXT I 
1488 FOR I l TO 40: CALL - 32695 : NEXT I 
1490 CALL - 32653 
1492 FOR I l TO 50: CALL - 32681: NEXT I 

Listing 3 continued on page 312 
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ALLTHESE FEATURES... 

IN THIS SMALL SPACE... 


AT THIS LOW PRICE! 

Greater computer power .. . fewer separate 

components . .. larger capability . . . simpler to 4.695 · operate .... modular maintenance .. . 
These are the unique benefits of the Quasar 

Data QPD-100 Floppy Disk Computer ... plus 
unsurpassed reliability ... plus 12-month warranty on all PC boards. 

18" wide 
161/a'' deep 
11" high 

;:-;. 

Z·BO is a trademark ot Zilog Corp . 


CPIM and MPIM 

are trademarks ot Digital Research Corp. 


~~IV~ 

Its highly reliable, industry-standard MFE drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80@ microprocessor-based 
system to our 16 BIT microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-1 00 can grow 
to fit them. 

The Quasar Data QDP-1 OOH is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5% microwinchester hard disk. 

Both the Quasar Data QDP-100 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica­
tions. And ask for a demonstration. Dealer inquiries invited. 

QUASAR DATMS QDP·100 
COMPUTER SfST.EM. 

Z-ao 4 M FEATURES 
64K' - hZcpu 

rnerno
Tw0 ('l 'Y. bank 

d c:.) double . Selectable 
ensity 8" fi -sided do 

Four (4) Po loppies, 2rn Uble­
Double-s· rts.. . 2 serial egabytes 

disk co~~ed, double-d' 
2 ~arallel 

CP/M 2.2 ~oiler, to 4 M~ns1ty 
0 Peratin Os. MP;M 

S-100 Oct= g system. (Ornu.lti-user 
BAs1c LA E) rnotherb Pt1ona1) 

cornpi/erNGUAGt:= .. oard 
Real-time · C-BAs1c 
M . Clock 

on1tor in PR 
Manuals O/lvf 

tatio supplied· A 
"Cp n and sch · ~I docurn

l/lvf H ernatics . en-
Accountin :ndbook" by ~eluding 

AIP, P;A ysterns · G; Ybex. 
• Included. L, AIR, 

-
•
1::1• -·• -• 

~~~ 
QuasarData Products~~~ 
10330 Brecksville Road, Brecksville (Cleveland), Ohio 44141 ./lj\\\.

Phone: 216/526-0838 I 526-0839 71///f \\\\\'\ 
Telex: 241596 

Circle 341 on Inquiry card. 



fsAVEl!= WITH DSC'S 
• 10% CLUB • 
• YOU CAN BUY HARDWARE, AT 10% ABOVE • 

• WHOLESALE • 
JOIN NOW: $15.00 ANNUAL MEMBERSHIP 

• FEE INCLUDES $10.00 CREDIT TOWARD • 
FIRST PURCHASE ANO PRICE LIST OF • 

• PRODUCTS 

• TEAMS - PR EPAYMENT. CASH , CERTIFIED CHE CK. M O .. M.C. 
AND VISA ADD 4%: F.O.B. O RIGIN 

• MANUF ACTU RER'S WAAAANY S100 00 MIN. PURCH ASE 

COMPUTERS 

• INTERTEC SB 64K 52640. 
aa 64K 2990. 

ZENITH ZB9/48K 2204. 
TRS-80 MOD II 64K 3350. 
TRS-BOMODlll16K $854. 

32K2DR . 2100. 
HPB5 2782. 
Apple II & II+ 16K 1141 . 

DRIVES ­ INC. P.S. & ENC. 
2DR .CABLE 25. 
B" CDC FOR MOD II 749. 
MPI 40TK 1 SIDE 285. 

BOTK 1SIDE 379. 
40TK2SIDE 379. 
BOTK2SIDE 499. 

LOBO/ APPLE/CONT3. 3495. 
ADDITIONAL DRIVE 434. 
TANDON40K 1SIDE 270. 

••••••••••••BOTK1SIDE 365 
40 TK2SIDE 365. 
BOTK2SIDE 455. 

PRINTERS - ..INC. TRACTORS ••""NEC-5510 2530. 
5530 2530. 

• • C. ITOH ­ 25CPS 1477. 
..DIABL0630 2184 . 

1640 RO 2509. 
1650RO 2656. 
1650KSR 2932. 

CABLES Im. 35. 
EPSON MX70 409. 

MXBO 485. 
CENTRONICS 737-1 696. 
TIB10 BASIC/SER 1480. 

810 W/VCC & 
ASCII/SER 1943 
810 VFC & CPI 
PARALLEL 1716 . 
820KSR BASIC 1722. 
825 RO LOADED/ 

75CPS 1341. 
PAPER TIGER 460G 1111 . 
ANADEX9500 1287. 

9501 1287. 
2K BUFFER/INST. 70. 

OKIDATA MICROLINE 
BO 418. 
82 617. 
83 920. 

TRACTORS 99. 

TERMINALS - HAZELTINE 
1410 715. 
1420 787. 
1500 837. 
1510 1024. 
1520 1202. 
1552 1028. 

ACCESSORIES 

D-CATMODEM 150. 

••••••••••••••••••LEXICON MODEM 129. 
16KRAM-4116 29. • 

•••••••••••••••••••••••••••••• TRS-80 EXP. INT. 246. 

• CALL FOR PRICES ON ITEMS NOT LISTED • 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE •r.---------­
I WANT TO JOIN NOW. - z • 

• NAME • 

.STREET • 

• CITY STATE -- ­ ZIP ___ 

• CHARGE 0 MASTER CHG 0 VISA • 

• CARONUMIBER • 

• EXPIRATION DATE • 

9,!~.~.. ~~!:!:~,!7
(2151 461-5437 

••••• 

Listing 3 continued: 
1494 FOR I 1 TO 33: CALL 32667: NEXT I 
1496 CALL - 32646 : FO!t I = 0 'l'O 10: NEXT I =	1498 FOR I 1 TO 26: CALL - 32695: NEXT I 
1500 CALL - 326'.>3 
1502 FOR I 1 TO 44: CALL - 32681: NEXT I 
1504 FOR I 1 'l'O 43: CALL 32G67: NEXT I 
1506 POKE - 16293,0 
1508 GOSUB 320 
1510 POKE - 16294 , 0 
1512 FOR I 1 TO 6: CALL - 32681: NEXT I 
1514 FOR I 1 TO 10: CALL 32695: NEXT I 
1516 CALL - 32646: FOR I = 0 TO 10: NEXT I 
1518 FOR I 1 TO 40: CALL - 32695: NEXT I 
1520 CALL - 32653 
1522 FOR I 1 TO 50: CALL - 32681: NEXT I 
1524 FOR I 1 TO 33: CALL - 32667: NEXT I 
1526 CALL - 32646: FOR I = 0 TO 10: NEXT I 
1528 FOR I 1 TO 26: CALL - 32695: NEXT I 
1530 CALL - 32653 
1532 FOR I 1 TO 44: CALL - 32681: NEXT I 
1534 FOR I 1 TO 43: CALL - 32667: NEXT I 
1536 POKE - 16293,0 
1538 GOSUB 300 
1540 POKE - 16294,0 
1542 FOR I 1 TO 6: CALL - 32681: NEXT I 
1544 FOR I 1 TO 10: CALL - 32695: NEXT I 
1546 CALL - 32646: FOR I = 0 TO 10: NEXT I 
1548 FOR I 1 TO 40: CALL - 32695: NEXT I 
1550 CALL - 32653 
1552 FOR I 1 TO 50: CALL - 32681: NEXT I 
1554 FOR I 1 TO 33: CALL - 32667: NEXT I 
1556 CALL - 32646: FOR I = 0 TO 10: NEXT I 
1558 FOR I 1 TO 26: CALL - 32695: NEXT I 
1560 CALL - 32653 
1562 FOR I 1 TO 26: CALL - 32667: NEXT I 
1564 FOR I 1 TO 100: CALL - 32681: NEXT I 
1566 CALL - 32646: FOR I = 0 TO 10: NEXT I 
1568 FOR I l TO 26: CALL - 32695: NEXT I 
1570 CALL - 32653 
1572 FOR I = 1 TO 13: CALL - 32667: NEXT I 
1574 FOR I 1 TO 50: CALL - 32712: NEXT I 
1999 ltETURN 

b 

5 

3 

2 

1 

'1 b 
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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 326 on Inquiry card. 

(THEN COMPARE.) 
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 Logan, 
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 m·akes it practical. 
~w? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 

best, most extensive, in the 

MAKES MICROS RUN LIKE MINIS 

OASIS IS AVAILABLE FOR 

SYSTEMS: Altos: Compucorp: Cromemco: 

Della Producls: Digilal Group: Dig1lal 

M•crosyslems: Dynabyle: Godboul: IBC : 

Index : lnlersyslems: Norlh Siar : Onyx: 

SD Syslems: TRS 80 Mod 11 : Veclor 

Graphic: Vorimex . 
memory is needed . Even 
CONTROLLERS: Bell Conlrols: Cameo: if you have more than 64K, Corvus: Kenan: Micromation: M1cropol1s: 
Tarbell : Tele1ek: Thinkerloys: X Comp. your pay-off is cost saving 

and more efficient use Write for complete. 
free Appltcahon Software D1rectmy. of all the memory you have 

available-because it ·-----------­services more users. I PLEASE SEND ME: 
Sound like a pro feature? I 

PriceIt is. And OASIS has it. I with Manual 
Producl OnlyManu at 

~~~~~~~~· 
I OPERATING SYSTEM 

(Includes : 
EXEC Language;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~• File Management: 

AND LOTS MORE ••• 
User Accounting: 
Dev i ce D11vers:

Multi-User OASIS supports : Print Spoole r; 
General Text 
Ed11or: elc .} as many as 16 terminals I $150 $17.50 SINGLE-USER 

350 17.50MULTI-USERand can run in as little as 1 
56K memory. Or, with BASIC COMPILER/ 

INTERPRETER/DEBUGGER 100 15.00 

bank switching, as much 
RE-ENTRANT BASIC 

COMP I LE~/INTERPRETER/
as 784K. DEBUGGER 150 15.00 

Multi-Tasking lets each DEVELOPMENT PACKAGE 
(Macro Assembler;user run more than one Linkage Ea11or: 
Debugger) 150 25.00job at the same time. 

TEXT EDITOR &And there's our BASIC­ SCRIPT PROCESSOR 150 15.00 

a compiler, interpreter and 
DIAGNOSTIC & 
CONVERSION UTILITIESdebugger all in one. [Memory Test , 

Assembly Language;An OASIS exclusive. Converters ; Fiie 
Recovery : Disk Test;Still more: Editor; Hard fi le Copy from 
olher OS; etc .) 100 15.00

&Floppy Disk Support; 
COMMUNICATIONSKeyed (ISAM), Direct & PACKAGE 

{Te1m 1nal Emulator :Sequential Files; Mail-Box; File Send & Rece ive) 100 15.00 

Scheduler; Spooler; PACKAGE PRICE 
(All ol Above)

all from OASIS . SINGLE·USER 500 60.00 
MUL Tl-USER 850 6000Our documentation is 

FILE SORT 100 15.00recognized as some of the 
COBOL-ANSI '74 750 35.00 

industry. And, of course, 
there's plenty of 
application software. 

Put it all together and it 's 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today. 

Order OASIS from: 

Phase One Systems, Inc. 
7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 
Telephone (415) 562-8085 
TWX 9 10-366· 7139 
NAME ____ _____ 

STREET (NO BOX::) ____ 

CITY - ------- ­
STATE ____ ZIP____ 

AMOUNT$____ 
(Allach system descrop! ion; 
add 53 for shipping; 

California res idents add sales lax) 


O Check enclosed O VISA 

O UPS C.O.D. O Mastercharge 

Card Number_______ 

Expiration Date ______ 

Signature ________ 
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Circle 276 on inquiry card. 

MTI stocb 'em all 

for faster delivery. 


No hidden charges. Prices include delivery. 

Ask about our "OED" discounts. 


VISA and MasterCard orders accepted. 


VIDEO TERMINALS 

VT100 DECscope ..............................$ 1595 

VT132 DECscope........ :. ....... .... ... ........ 1995 

ADM·3A (dumb terminal) .. .......... ...... 795 

ADM-3A+ (dumb terminal) ................ 875 

ADM-5 (dumb terminal) ............... ...... 945 

ADM-31 (2 page buffer) ............ ......... 1185 

ADM-42 (8 page buffer avail.) ........ .... 2035 

1410 (Hazeltine dumb terminal) .... .... 825 

1420 (dumb terminal) .......... .............. 895 

1421 (Consul 580 & ADM-3A comp.) 850 

1500 (dumb terminal) ................... ... .. 1045 

1510 (buffered) ...... ..... ...................... 1145 

1520 (buffered printer port) .... .. ........ 1395 

1552 (VT52 compatible) .. .. ....... .. .... .. 1250 


GRAPHICS TERMINALS 
VT100 with graphics pkg. ... .. ..... ... .... 3160 

ADM-3A with graphics pkg. .. .. .. ..... .. .. 1995 

ADM-3A+ with graphics pkg. ...... ....... 2075 


300 BAUD TELEPRINTERS 

LA34-DA DECwriter IV ................. ... 995 

LA34-AA DECwriter IV.... ................ 1095 

LA36 DECwriter 11 ................... .... ..... 1295 

Teletype 4310 .............................. .. .. .. 1095 

Teletype 4320 .. ............... ..... ......... .... 1195 

Diablo 630 R 0 .. .. ... ... ... .. .. ... .............. 2295 

Diablo 1640 KSR .... ............ .............. 2775 

Diablo 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 


600 BAUD TELEPRINTERS 

Tl 825 RO impact ..................... ..... ... 1450 

Tl 825 KSR impact .. ......... .......... ...... 1570 

Tl 825 RO Pkg. ........ ..... ................. ... 1625 

Tl 825 KSR Pkg.. .. ........ ...... ... ...... ..... 1795 


1200 BAUD TELEPRINTERS 

LA 120 RO (forms pkg.) ................ ... 2295 

LA 120-AA DECwriter II I (forms pkg.) 2095 

LA 180 DECprinter I ......................... 2295 

Tl 783 (portable) ..... .................... .. .. . 1645 

Tl 785 (port/built-in coupler).. .... ..... 2270 

Tl 787 (port/internal modem) ........ ... 2595 

Tl 810 RO impact... ....... ........ ..... ....... 1760 

Tl 810 RO Pkg............. ................ ...... 1950 

Tl 820 KSR impact ................... ...... ... 2025 

Tl 820 RO ..... ...................... .. .......... ... 1850 

Tl 820 KSR Pkg. ....... .. ..... ..... ..... ........ 2195 

Tl 820 RO Pkg. .................... ..... ........ 2025 


2400 BAUD 

Dataproducts M200 (2400 baud) .. .... .. 2595 


DATAPRODUCTS LINE PRINTERS 

B300 (300 LPM band) .. .... .. ................ 5535 

B600 (600 LPM band) .... ....... ..... .. ...... 6861 

2230 (300 LPM drum) .... ............ ... ..... 7723 

2260 (600 LPM drum) .............. ........ .. 9614 

2290 (900 LPM drum) ...... ... ............... 12655 


ACOUSTIC COUPLERS 

A/J A242-A (300 baud orig.) ...... ...... .. 242 

A/J 247 (300 baud orig.) .... ..... ........... 315 

A/J AD342 (300 baud orig.fans.) ..... ... 395 

A/J 1234 (Vadic compatible) ...... .... .... 895 

A/ J 1245 (300/1200 Bell comp.) .... .... 695 


MODEMS 

GDC 103A3 (300 baud Bell) .. ... ..... .... 395 

GDC 2025/T ( 1200 baud Bell) ........... 565 

GDC 212-A (300/1200 baud Bell) ..... 850 . 

A/J 1256 (Vadic compatible) ............ 825 

A/ J 1257 (triple modem w/phone) .. ... 975 


CASSETTE STORAGE SYSTEMS 

Techtran 816 (store/forward)............ 1050 

Techtran 817 (store/for/speed up) ... .. 1295 

Techtran 818 (editing) .... ..... ......... ..... 1795 

Techtran 822 (dual) ................... ........ 2295 

MF E 5000 (editing) ........................... 1495 


FLOPPY DISK SYSTEMS 

Techtran 950 (store/forward) ............ 1395 

Techtran 951 (editing) ....................... 1995 


Applications Specialists & Distributors 

Great Neck New York/Cleveland Ohio 


N.Y. : 516/ 482-3500 & 212/ 895-7177 

800/645-8016. Ohio: 216/464 -6688 
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CAL CULATE 
CAPA CI TO R 
VOLTAG E 

PLOT VOLTAGE 

+Y 

(-X,+Y l (+X,+Y) 

(-X,-Y) (+X,-Y) 

-Y 

VECTOR NOTATION 

COMMAND CHARACTER 
HEXADECIMAL 
ADDRESS 

+Y p 8038 

+X,+Y q 8042 

+x r 8049 

+x,-v s 8050 

-y t 8057 

-X,-Y u BOSE 

-x v 8065 

-X,+Y w 806C 

PEN UP y 8073 

PEN DOWN z 807A 

Table 1: Chart of plotter pen-movement commands and the 
vector notation associated with each command. 

Text continued from page 298: 

START 

DRAW AND LAB EL 
X AX I S 

DRAW AND L ABE L 
Y AX I S 

Table 1 shows plotter commands 
and the vector notation associated 
with each. Listing 2 on page 300 is a 
machine-language routine that gener­
ates the specified command charac­
ters. To execute a given command, a 
jump is made to the appropriate hexa­
decimal address, where the proper 
character is loaded into the ac­
cumulator. A call is then made to the 
parallel-to-serial subroutine, where 
the command character is transferred 
from the computer to the plotter. 

Results with the digital plotter have 
been encouraging. Figure 3 on page 
312 shows an actual plot made on the 
plotter. A #0 Rapidograph pen was 
used to produce a high-quality plot. 
The plot is a simulation of the voltage 
drop across a capacitor that is placed 
in series with a resistor and a fixed 
voltage source. Figure 4 shows the 
flowchart of the program, and listing 
3 beginning on page 302 shows the 
program with comments. 

At present, the Apple II and Hiplot 
digital plotter are being used for 
several projects that include the spec­
tral analysis of breath sounds, muscle 
voltages, and neural characteristics. 
The two units working together pro­
vide a low-cost, high-quality record 
of the analysis of scientific data.• 

END 

Figure 4: Flowchart for the BASIC pro­
gram used to produce figure 3. 
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MAIN FRAME PO ­

OSM's ZEµS multiprocessor computer system delivers main frame performance for one to64 users­
performance impossible in a single processor micro! We start with the SlOO bus and mount a 
Z80A as master processor to control the shared resources of disk and printer. Then we add a separate 
single board Z80A processor for each user (no bank switching!) so ZEpS can grow any time from a 
single user to many with no changes in programs or files. And each user is independent of reset or 
program crash in other users. 

OSM's MUSE operating system-the Multi User System Executive-is many times faster than other 
leading operating systems. Each user owns a resident copy of MUSE so you don't wait for the bus 
or interrupt the master processor to do console 1/0 and applications code. MUSE finds files fast with 
a random directory access similar to random file access. And MUSE protects shared files from simul­
taneous update to the same record by different users. We designed MUSE from the start for multi-user 
data base environments-yet MUSE is CP/M* compatible! 

Check the other 
multi-processors! 

Check the hardware!· 
• 	SlOO compatible master processor (4MHz 

Z80A, 32K dynamic RAM) for disk and shared 
printer control 

• single board processor (4MHz Z80A, 
64K dynamic RAM), with 1/0 on board, for 
each user 

• serial and parallel ports on each user board 
support optional slave printer or other user 
devices 

• rack mountable enclosure built to highest 
industrial standards for reliable continuous 
operation 

• readily field expandable to any configuration 
from l user, 64K RAM, to 64 users, 
4 Megabyte RAM 

• 2.4 Megabyte double sided dual density 8" 
floppy disk 

• 26 to 96 Megabyte hard disk option 

• independent user processor reset directly from 
each keyb;oazd 

Check the 
operating system! 
• all MUSE code written in Z80 native code (not 

8080 code) for fast response 

• MUSE user operating system in 7K RAM on 
board each user processor reduces calls to the 
master processor 

• transfer of data between master and users via 
single Z80 block move command for highest 
speed 

• 	random directory search provides immediate 
file access 

• common file area for shared programs and 
files eliminates redundant files while individ­
ual user file areas protect each user's private 
files 

• shared file update with record level lockout 

• spool file can be displayed, updated, 
reprinted 

•password security protects multiple user data 
bases 

• 	MUSE supports standard CP/M • word proc­
essors, utilities, and languages: MBASIC, 
CBASIC, PASCAL, FORTRAN, COBOL, 
FORTH, C, PL/I, etc. 

Check the price! 
•Single user mainframe with dual 8" floppy 
drives expandable to 12 users. Begins at 
$5715.00. 

See us at MicroPro International 
Booth 4431, at NCC in Chicago, May 3-7. 

WE'RE SHIPPI~ EIJS MICRO MAIN FRAMES! 

· · CAt.~ TODAY 408-496-691 O ex 40 

2364 Walsh Avenue #4 
Santa Clara, CA 95051 OSM 
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Recursion and 

Side Effects in Pascal 


Robert Morris and James Perchik 

University of Massachusetts 


Boston Harbor Campus 

Boston MA 02125 


Two features of Pascal, recursion and side effects, 
often cause difficulties for beginners to the language. 
Although these features appear to address separate 
issues, they are not unrelated, and for this reason confu­
sion over one often accompanies confusion over the 
other. Conversely, contemplation of one can assist in an 
understanding of the other. It is easier to comprehend 
both issues if you look at the management of variables 
that results from procedure calls. That will be the focus of 
this article. 

Typically, the concept of recursion is illustrated with 
simple functions that are better written without recur­
sion. We will adhere to that custom for the standard 
reason of comprehensibility. Readers who master recur­
sion will find an excellent treatment of the subject (when 
and when not to use it) in Nikolaus Wirth's Algorithms 
+ Data Structures = Programs, listed in the references. 

Consider the easy problem of computing the factorial 
nl = 1X2 X ... X n. Factorial is defined recursively as 
follows: 

nl = n(n - 1)! if n > 1 
n!=l ifn=l 

The following Pascal function computes the factorial 
function recursively: 

FUNCTION fac(n: INTEGER): INTEGER; 
BEGIN 

IFn = 1 
THEN fac := 1 
ELSE fac : = fac(n - l)*n 

END 

Suppose that a main program contains the following 
calling sequence: 

m : = 3; y : = fac(m) 

The function "fac" is recursive. That is, "fac(3)" will 
call "fac(2)", which will call "fac(l)". We say that there 
are three activations of this function, with parameter 
values of 3, 2, and, finally, 1. 

Each activation of a recursive function (or procedure) 
must have a separate location (called the stack frame) for 
its local variables, parameters, etc. In this way, one ac­
tivation (say, "fac(2)") does not disturb the contents of 
another activation (say, "fac(3)"). As each activation 
begins, a new stack frame is created (or pushed) for its 
local variables. As that activation is completed, its stack 
frame is destroyed (or popped), and control returns to the 
previous activation. The "current" values of the local 
variables are then taken from the stack frame of the 
previous activation, which is now at the bottom of the 
(downward-growing) stack. [In a stack, only the item 
most recently placed there can be accessed. We call this 
the top of the stack if the stack is growing "up." Since the 
stack in this context is growing "down, " we will refer to 
the item that can be removed as the bottom of the 
stack .... GW] 

Snapshots of the stack are shown in figure 1. The 
global variables "m" and "y" (ie: those declared in the 
main program) are allocated storage in the stack frame of 
the main program, which is shown at the top frame of the 
stack. These variables are not duplicated with each ac­
tivation of the function. A function or procedure may be 
able to directly access and modify a global variable. 
That, as you will see, can lead to surprising results. 

Above and between the snapshots of the stack in figure 
1 is the fragment of code (plus comments, in braces) 
which caused the changes to the stack. This information 
helps specify the time when each snapshot was taken. 

At any point in time, there are two currently active 
frames that are of immediate interest. These two frames 
contain the values that are currently accessible; they are 
the top and bottom frames in figure 1. The top frame con­
tains the (global) variables of the main program. The 
local frames are shown below it, growing downward. 
The bottom frame is the only local frame that is currently 
accessible (ie: belongs to the current activation). In addi­
tion to local variables, the stack frame contains the value 
of the function (marked "P" if it is pending further 
calculations) and the return address (so that control will 
be transferred back to the correct calling sequence). The 
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APPLE ACCESSORIES 

Sanyo Monltor9" B/W . .......... . ...$169. 

NEC Monitor 12" GN•..... . .. ...... . .. 229. 

LOBO Disk 11/Contoller DOS 3.3 ......499. 

LOBO Disk II .. .. . . ... . .. .. .. .... ... . . 399. 

SUPERTERM 80 Col. Card .......... "329. 

Z80 Soft Card . .. ......... . . . ... ..... 295. 

H.S. Serial Card ..................... 179. 

COMM. Card ..... .. .. . .............. 179. 

CLOCK Calendar Card ....... ... .....225. 

ROM Plus Card/KB Fiiter ....... . ... . . 175. 

HAVES Mlcromodem . ... .. ... . . ......319. 

SUPERTalker ................ . ........249. 

PARALLEL Printer Card . . ............ 149. 


SOFTWARE 
VISICALC . . . . . . . . . . . . . . . . . . . . . . . . . 119.00 
DESKTOP Plan II. . ......... . ...... 169.00 
PERS Fiiing Syst ............. . ......80.00 
ADDRESS Book ..... . ............ . ..40.00 
SUPER Text II . . . . . . . . . . . . . . . . . . . . . 125.00 
CCA Data Mgmt .. , . . . . . . . . . . . . . . . . . 85.00 

MODEMS 
UDS 103 LP, direct ............... $169.00 

NOVATION CAT, acoustic . .. ....... 159.00 


D·CAT, direct .......... .. ....... 169.00 

LEXICON LX·l l, acoustic .. .. . .. . . . 147.00 

HAYES Mlcromodem, SlOO . . . . . . . . 349.00 


SlOO CORNER 
Boards Xitan ZPU (Z80) ...... ... .. .... $129. 

SMB-2 1/0 . . . . . . . . . . . . . . . . . . . . . . . . . 199. 
0.16K Dynamic .. . . . . . .. ... .. .. .... . 129. 
[).32K Dynamic . . . . . . . . . . . . . . . . . . . . . 199. 

Mainframes Xitan 8 Slot. .............. $199. 
CCS 12 Slot .... . ......... .. . ... . . . 349. 
NNC 19 Slot . . . . . . . . . . . . . . . . . . . . .. . 590. 

Computers NNC System 8CHMB . . . . . $ 3,995. 
NNC System 80W·8.4.MB . ... ... . ...6.995. 

Z-80 SOFTWARE 
C1111t11 Disk 

BK Basic $50. 
Super Basic $95. $99. 
Disk Basic $159. 
ZAPPLE Text Ed. $35. $69. 
Z·Tel Text Ed. $50. 
Text Output Proc $50. 
Macro Assembler $50. $69. 
Z·Bug $89. 
Micro Z·BUG $69. 
UNKER $69. 
Fortran IV $249. 

SUPER 

SALE 


MPI 88 G Matrix 
High resolution dot·addressable graphics for 
Apple. Enhanced "correspondence quality" 
printing. Tractor and Friction feed. Serial and 
Parallel Input lOOcps Bidirectional printing, BO. 
96. and 132 column widths! 
List $799.00 ...... . ............... $599.00 


ANADEX DP 9500/9501 
200 cps Matrix, high density dot addressable 
graphics serial and parallel input. up to 2K 
buffer! 
List $1,650.00 .. ... ............. .. $ 1,395.00 

Tl 820, RO Full ASCII 
150 cps Matrix. wide carriage. data processing 
workhorse. 
List $1,995 ......................$1,695.00 


ANACOM 150 
Heavy duty 150 cps Matrix 15" carriage, low 
cost replacement for Tl 820. 
List $1,350.00 ............ .. ...... $1,095.00 


QCJANTEX 6000 MATRIX 
Heavy duty 150 cps 15" carriage. 

List $ t,495.00 .................... S l,195.00 


NEC - SPINWRITER 
55 cps Bidirectional, letter quality 

5510 RO List $3,055.00 . .. ........·$2,595.00 


C. ITOH - ST ARWRITER RO 
25 cps Low cost Daisy Wheel 

List $1,895 . . . . . . . . . . . . . . . . . . . . . $1,695.00 


QCJME SPRINT 5/45 RO 

45 cps Daisy Wheel, High Qual(ty 

DIABLO 630 RO 
30 cps letter quality. plastic ormetal Daisy wheel 
List $2,711.00 ..................$2,395.00 


TYPRINTER 221 Word Processing 
W/KEYBOARD 

20 cps computer printer and typewriter in one. 
Non valatile memory up to 16K. Auto error 
correction. 10. 12 and 15 pitch letter quality 
characters. Propo1tional spacing works with 
most word processing software. 
List $2,850.00 .................. . $2,450.00 


ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete with mic10 processor cont1oller and 
powersupply. Standard serial, parallel and IEEE 
versions available. 
List $599.00 . . . . . . . . . . . . . . . . . . . . . . $539.00 

PRINT ELEMENTS 
NEC Thimbles .. .. .. ..... .. . . $16.00 
Plastic Daisy Wheels 

for Qume, Diablo, Stan.uriter .. .. .. 6.00 
Metal Daisy Wheels ............ .56.00 
IBM Selectric Elements ......... 17.00 

RIBBONS 
NEC . . ... . . ..... ...... .. $71.00/Doz. 
QUME ................... 54.00/Doz. 
DIABLO . . . . . . . . . . . . . . . . . . 54.00/Doz. 
ANADEX ... . ............ 144.00/6 ea. 
ANACOM/QUANTEX ..... 192.00/Doz 
Tl/DEC/TTY ..... . ........ 50.00/Doz. 

•MAGNETIC MEDIA 
Premium Quality At Bargain Prices 

5W' Diskettes, all Formats, 

100%Certified with hub rings, box of 10 

Single sided, single density ... .. ... $22.50 

Single sided. double density ..... ....24.50 

Double sided, double density .........32.50 


8" DISKETTES, ALL FORMATS 

100% CERTIFIED 


Single sided, single density ... . .... $26,00 

SSSD Error Free . . .......... . .. . .....27.00 

Single sided. double density .. .......34.50 

Double sided, double density .........40.00 


3M DATA CARTRIDGES, 1/4" 

Regular ....... ... . ..... . ....... $18.15/ea. 

Regular Error Free ...................20.65 

Mini ...... ....... . .. . ....... .... .... 15.25 


DIGITAL PHILLIPS CASSETTES, 1/4" 

For Most Systems .. . .... .. . . .........$3.60 


List $ 3, 137 .00 . . . . . . . . . . . . . . . . . . . $2,595.00.•••........•••.•........••.••....•...•...•..•••.•.•.••••............••••...................•••.•...........•..• 

TO PLACE YOCJR ORDER CALL: • 

TELEPHONE TELEX 
(714) 744·7314 697120 

orwnte to:

FREE & EASY PALOMAR 
Computer Products.••. that's our new catalog, filled with super buys 

91 0.105 W. San Marcos Blvd .. San Marcos. CA 92069 •.. 
TERMS OF SALE: Cash. check. money order, bank wire transfer. : 
credit card or purchase orders from qualified firms and • 
institutions. Please include telephone number with order and • 

on computers, peripherals, accessories and supplies. It's 
free and it makes buying easy for you. Just ask for it! 

expiration date on credit card orders. California residents add 6% • 
sales talC. Advertised prices are for prepaid orders F.O.B. shipping : 
poirt. Add 3:1'. for shipping in U.S. Pricing andavailabiilitysubjectto • 

Circle 315 on Inquiry card. change without notice. .
•................................................................................................................ 
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STATEMENTS OF PROGRAM EXECUTING 

foe:= foe:= 

10
m:=3 

AGESTOR m•3 
FOR GLOB AL y=P 
VARIA BLES 

~ 

STOR AGE FOR 
LOCA L VARIABLES 
WITH IN 11 foc 11 

0 

y: =foe (ml 

{=foe(3l} 

m•3 
y=P 

n=3 

foe= P 

foe(n-1) foc'<n-1) {1Fn=l THEN} foe(n-l)•n foe(n-ll•n y: =foe (m) 

{= foe(2l} {= foe(l)} foe:= 1 {=toe(ll•2} { = foe(2 l•3} , {•toe(3l} 

m=3 
y=P 

n=3 

foe= P 

n=2 

foe • P 

m=3 
y•P 

n=3 

foe= P 

n=2 

foe•P 

n=l 

foe•P 

m=3 
y•P 

n=3 

foe=P 

n=2 

foe= P 

n=l 

foe=l 

2 3 4 
TIME 

Figure 1: Execution of the Pascal statements "m := 3; y : = fac(m)". The columns of boxes representthe stack at time t=O, 1, 2, ... 7. 
The statements above each column indicate the part of the function that is executed to give the stack illustrated below, and the com­
ments in braces are used to clarify the statements being executed. The letter P indicates a pending calculation. 

addresses have not been shown in figure 1. 
Had the variables "m" or "y" occurred inside "fac" 

without a new declaration, these variables would be said 
to be global to the function, and then "fac" could access 
or change their values. When global variables are 
changed within a function, the function is said to cause 
side effects. Sometimes this is useful, but often it is 
dangerous, and should be used with caution. 

When the program execution begins, the global frame 
is set up, and soon the variable "m" is assigned the value 
of 3 (see column 0 in figure 1). When the function call 

"fac(m)" is reached, a stack frame for "fac" is set up (col­
umn 1) below the global frame, and the value, 3, of the 
argument "m" is assigned the parameter "n" and stored in 
the local stack frame. (This call by value is the default 
behavior in Pascal. The alternative method of passing 
values, variable parameters, will be discussed shortly.) · 

Now the value of "fac(n -1) = fac(2)" is required_ In 
order to compute this, the function "fac" is called (recur­
sively), this time with a parameter value of 2. A second 
local stack frame is set up with n = 2 (column 2). 

This activation will call "fac(l)", and its frame is set up 

ABRACADABRA . .. 

DataMagic® and 3450 Computer System 

Try it and you'll see why it's named DataMagic.® Abracadabra, 
you're transformed from a programmer, back into doing what's 
printed on your business card. You're concentrating on the content 

m•3 
y=P 

n=3 

foe =P 

n•2 

foe• 2 

m=3 
y=P 

n=3 

foe= 6 

1.:-i 

L~J 


5 6 

of a report, not how many lines to skip after the title. You're concen­
trating on a sale, not how to get prices out of the computer. 

You are using DataMagic,® TEI, lnc.'s DataBase Management 
System that allows you to quickly define databases and fill them with 
a minimum of effort. You work with a CRT screen display in a "fill-in­
the-blanks" mode of operation. Report generation, database brows­
ing, database update - do it by "magic", DataMagic,® that is. 

And the perfect companion for DataMagic® is the TEI Model 3450 
Computer System. With the fastest 8-bit CPU on the market, over 
half a megabyte of mass storage, two serial and one parallel printer 
ports, and one RS-232 port for the available Model 3411 Terminal. 
With the built-in voltage protection that is keeping up TEl's repu­
tation for reliability all over the world. And, with TEl's proven Op­
erating System, T/DOS, that lets you run not only DataMagic,® 
but BASIC and most of the other microcomputer programming 
languages and application programs commercially available. 

When you outgrow your Model 3450, no problem. Let us show you 
System/48, our multi-user System with it's own kind of MAGIC© 
(details in a separate ad in this issue). Your programs will transfer 
easily. 

You simply can't buy a better small computer! And, to make it 
even better. we include BASIC, DataMagic® and T/DOS with every 
system. 

See your Distributor today! Or see us at NCC booth 1561-63 or call 
TEI to see the System and attend one of the regularly-offered train­
ing classes. 

5075 S. LOOP EAST, HOUSTON, TX. 77033 (713) 738-2300 TWX. 910-881-3639 
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~t.H1AL JN'1'£RFACE 

(TO/FRO!~ HOST) 


RS232C 

J2 


SERIAL INTERFACE 

RS232C 


Jl 


PA.RALLEL I/0 
24 l/O LINES 

HlGH CURR&NT DRIVERS 
ON 16 LINES 

8 pos SW 
READABLE UNDER I/0 PORT 

Am9519 INTERRUPT CONTROLLER EXTENDED ADRESS BIT'S 

SUPPORTS ALL INTERUPT MODE FOR Al6, Al?, Al8 


THE Z80 


ZDBEX CPU $.490 
THE ZOBEX CPU IS A IEEE STANDARD S-100 MODULE THAT INCORPORATES 

PROCESSOR, 4 SERIAL AND 3 PARALLEL I/O, REAL-TIME CLOCK, AND PROM 
FEATURES, ALL ON ONE BOARD. IT IS ADAPTABLE TO WIDE VARIETY OF HOME 
AND OEM APPLICATIONS. THIS BOARD WILL RUN MODERN INTERRUPT DRIVEN 
OPERATING SYSTEMS SUCH AS **MP/M, WITH NO EXTERNAL CIRCUITRY. 

64K RAM BOARD $795 
THE ZOBEX ZMS-100 64K RAM BOARD 

IS HIGH-SPEED BANK SELECTABLE DYNAMIC 
MEMORY FOR S-100 COMPUTERS. 
- 4MHz OPERATION (no wait states) 
- INVISIBLE REFRESHING 
- FULL DMA OPERATION 
- COMPATIBLE WITH *CROMEMCO, etc. 

RUNS *CROMIX AND **MP/M 

WITH NO MODIFICATION 


FLOPPY DISK CONTROLLER 
FOR IBM 3740 FORMAT 

$245 

ZDBEX
® 

P.O. BOX 1847 SAN DIEGO, CA 92112 
7343-J RONSON RD. SAN DIEGO, CA 92111 

(714) 571-6971 

*Cromemco, Cromix are trade marks of Cromemco Inc. 
**MP/M is trade mark of Digital Research 
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at the bottom of column 3. Since n = 1, this can be 
evaluated without further recursion : the answer is 1, and 
is stored in the variable "fac" in column 4. Now the 
previous invocation of "fac" (with n = 2) can complete its 
work. Its answer is 2Xfac(l)=2X1=2, which is as­
signed to the variable "fac" in column 5 (where the stack 
frame of "fac(l)" has been popped). 

The unwinding process continues as control returns to 
the previous call of "fac" (with n=3), where the answer 
can now be computed as fac=3Xfac(2)=3X2=6, and 
stored in column 6. Finally, the answer is assigned to the 
global variable "y" in column 7. 

Applications of Side Effects 
Before we see how side effects can lead to unexpected 

trouble, we should point out that they can be used in 
many legitimate ways. For example, no useful language 
can exist without the statement READ(x). It may also be 
useful to have a function that includes the following 
code: 

IF denominator = 0 
THEN write('attempt to divide by zero') 
ELSE quotient : = numerator/denominator 

The procedures read and write both have side ef­
fects-they affect the status of the (global) files input and 
output. 

Another useful application of side effects occurs when 
each activation of a procedure computes only part of the 
answer and places it into the appropriate section of a 

Our software for the Apple 
keeps the Doctor away .•. 

... away from needless 
billing drudgery. 

The Pro-soft Medical Billing System for the 
Apple II features: 

•Up to ten physicians •Immediate Superbill 

•Over 7000 accounts •MediCare, Medi-Cal, Other 

•RVS and IOCA codes •Menu driven , easy to use 

•Support and training 

For more information call or write us - today' 

.$//~., ~ Professional Medical Software I. 
~ (213) 248-2884 • 
~ 3604 Foothill Boulevard 
~ La Crescenta, CA 91214 
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global buffer. When all activations of the procedure have 
done their jobs, this buffer will contain the entire answer, 
which can then be worked on. Examples are the recursive 
algorithms for sorting arrays and for backtracking (see 
Wirth, Chapter 3 and page 79, listed in the references). 
This mechanism is not without risk, however, because 
procedures other than the one intended can inadvertently 
modify the global variable. 

Some languages provide the appropriate mechanism, 
eg: "own" variables in ALGOL-60 or static storage in 
PL/I and C . These variables have "local name scope" (ie: 
they can not be directly accessed from outside the pro­
cedure). However, they are allocated storage only once. 
Thus, like global variables, new copies are not made with 
each activation of the procedure, so their values are re­
tained from one activation of the procedure to the next. 
The loss of this feature in Pascal is generally overshad­
owed by the pleasant fact that Pascal is a simplification of 
ALGOL-60, whereas PL/I is a "complification." 

A Faulty "fac" Function 
Now we'll look at a modification of the factorial pro­

gram, where a variable parameter is used. Although it 
looks very much like the first version of "fac", you will 
see that it computes the wrong answer: 

FUNCTION fac2 (VAR n:INTEGER):INTEGER; 
BEGIN 

IFn = 1 
THEN fac2 : = 1 
ELSE 
BEGIN 

n := n - 1; 
fac2 : = fac2(n) * (n + 1) 

END 
END 

Assume that it is called, as before, by the following se­
quence: 

m := 3; y := fac2(m); 

Note the keyword "VAR" in the function header. A 
variable parameter in Pascal does not copy the value of 
its argument onto the stack frame . Instead, a reference 
(ie: a pointer) to the argument (in this case, the variable 
"m") is placed on the stack frame. This method is known 
as "call by reference." There are times when you want to 
use this method-for example, when a large item like an 
array or file is a parameter, or when you want to change 
the value of a global variable . But disaster lurks, as we 
will indicate shortly. 

The argument in a call by reference must also be a 
variable (see Wirth, page 71). This prohibits a call like 
"fac2(n -1)", since (n -1) is an expression, not a 
variable. Therefore, the variable n must be 
decremented in the ELSE clause. This appears to make the 
same mathematical calculation as in the previous version 
of the function "fac" because the multiplication is now 
by (n+l), the original value of n. In fact, it does not. 

By having a variable parameter, "fac2" is able to get in­
to the global variable "m" and (if you are not careful) 
change its value. 
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Figure 7: Execution of the Pascal statements "m : = 3; y : = fac2(m)' '. In this case, the variable "n" within the function "fac2" (listed 
in the text) points to the global variable "m" and can change its value; the arrows f rom "n" to "m " indicate this relationship. 

Consider the stack diagrams for the function "fac2" 
(see figure 2). This time, each new instance of "n" gets a 
pointer to the variable "m" and the code "n : = n -1" 
causes the global variable, "m", to be decremented by 1. 
Still, no values can be assigned to "fac2" until the stack 
starts to unwind, and when that happens, the value of 
"m" has been decreased to 1. Thus the multiplication is 
always by 2. 

As you see, this function is not computing factorials at 
all, but 2m-•. The problem arises because "fac2" is altering 
the value of its parameter, a situation to be avoided when 
not absolutely necessary. After the entire function ter­
minates, the variable "m" will be left at 1, regardless of its 
initial value. The function "fac2" is exerting a side effect 
on "m". 

Side effects can occur whenever a procedure accesses a 
global variable either directly or indirectly via a variable 
parameter. Side effects are avoided by the use of local 
parameters (declared within the procedure or function) 
and value parameters. Many side-effect errors are so easy 
to make and so hard to debug that language designers 
will prohibit certain dangerous constructs (or encourage 
the implementors to do so). (See Pascal User Manual and 
Report, page 79, listed in the references.) For example, 
the use of global variables (or parameters) for the control 
of "for" loops is prohibited by the CDC implementation 
of Pascal described in The Pascal User Manual and 
Report (pages 120 and 121, and error messages 155 and 
180) . 

One of the most discomforting difficulties in debugging 

ITS MAGIC® 

TEI, Inc. announces System/48, the outstanding multi­

user business computing system for the 80's. Look at 
these features: 
• 	From one to eight interactive users per node 
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ports a System printer or printers with print spooling as 
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DataBase manager (refer to its ad elsewhere in this 
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accesses a particular record, automatic transaction back­
out to protect the data-base in case of System crashes, 
etc. 

Take a quantum leap into the future! Call your TEI Dis­
tributor today! See us at NCC booth 1561-63 or call TEI to 
see the System and attend one of our regularly-offered 
classes. 
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Programmers should strive to write 
code that is clear, correct, 

verifiable, and easily tran~ported to 
other implementations. 

functions with side effects may occur if f X g is not equal 
to gXf, at least if "f" or "g" is a function. Consider, for 
example, the apparently simple modification of the 
"fac2" function that is made by changing the key line to: 

fac2 : = (n + l)*fac2(n) 

The reader is invited to make a stack history as above. 
Assume that multiplications are performed left to right, 
and · that the stack frame for "fac2" also allocates a loca­
tion to hold the value of the expression (n +1) until after 
"fac2(n)" is computed, with the two values then being 
multiplied. (In practice, values of such expressions may 
be stored as temporary variables in registers.) 

As a result of this single change, "fac2" will compute 
the correct value of factorial. What is the moral7 When­
ever the spectre of unplanned side effects rears its ugly 
head, discovery of the "correct" solution may be a matter 
of luck (and might depend on the implementation!) . In 
any case, programs are certainly hard to debug whenever 
f X g and g X f are not equal. 

There are, of course, simpler examples that illustrate 
this phenomenon. Consider the following function: 

FUNCTION f(VAR i:INTEGER):INTEGER; 
BEGIN f : = i; i : = i + 1 END; 

This function simply returns the value of its argument, 
but has the side effect of incrementing that argument. 

The following sequence: 

x : = l; WRITE ( (x + l)*f(x) ); 
x : = l; WRITE ( f(x) * (x + 1) ); 

produces a printout of: 

2 3 

In this case, the printout (which would have been "2 2" if 
the order of multiplication had not mattered) vindicates 
our assumption that multiplication was performed left to 
right. . . . . 

The order in which multiplications are performed 1s 
(deliberately) left unspecified by the semantics of most 
programming languages. For example: 

x : = 1; WRITE(x*f(x)); 
x : = l ; WRITE(f(x)*x); 

produces a printout of: 

2 2 

and we must conclude that the value of the expression 
f(x) is evaluated before the value of the variable "x". This 
may be done for optimization reasons, in order to min­
imize register use. Furthermore, an optimizing compiler 
may choose not to evaluate f(x) at all in an expression like 
O*f(x), since the answer is always zero. In that case, any 
side effects of the function "f'' on "x" would not appear. 

In short, the results of these examples can very well de­
pend on the implementation! It is bad practice to write 
this kind of code, and programmers should strive to write 
code that is clear, correct, verifiable, and easily 
transported to other implementations. If you can avoid 
unnecessary side effects, you will be one step closer to 
this goal.• . 

References 
l Jensen. K and N Wirth. Pascal User Manual and Report. Springer­
Verlag, 1974. 
2. Wirth, N. Algorithms + Data Structures = Programs . Englewood 
Cliff s NJ: Prentice ·Hall, 1976. 
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This years biggest events! ! 

I I 

Let your customers know that you mean 
business - show with 

Comp-U-Con 
The schedule of shows will be 1981 

1 Cleveland, Ohio - August 14-16 
2 Milwaukee, Wisconsin - August 20-23 
3 St. Paul, Minnesota - September 9-11 
4 Detroit, Michigan - September 24-26 

October 1-3 

November 8-10 
November 19-21 

10 
Computer 

Trade 
Shows 

5 Pittsburgh, Pennsylvania -
6 St. Louis, Missouri - October 15-17 
7 Dallas, Texas - October 22-24 
8 Los Angeles, California -
9 San Francisco, California -

10 Denver, Colorado - December 3-5 

Comp-U-Con Company presents - 10 Home and Business Computer Festivals - From Coast to Coast. 
These shows will be directed toward the home user/hobbiest and small businessman and will be promoted by a full scale publicly 

appealing package of inducements - such as speakers on subjects of particular interest to the targeted groups and a drawing for a 
$3000.00 computer system. 

If your company has an interest in greatly increasing its sales this fall and does business within a 300 mile radius of any or all of the 
targeted cities. These shows are exactly what your looking for. 

You may participate on two levels. You may either purchase Booth space , in which you can present and demonstrate your goods 
directly to the public, or you can purchase advertising space in each shows handout brochure that will be given to all that attend . 

The average attendance is expected to range from 20 ,000 up to 35,000 people with additional information going out by mail to those 
who can 't attend. 

Please Call or Write today for complete details and costs. Write to - The Weston Research Institute, P.O. Box 175, 
Waverly , IA 50677 or Call Jeff Weston, Collect at (319) 268-1953. 

Note - Because o~ limited space availability, an early reservation is recommended to assure you of space . 
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DEMONS: 

A Symbolic Debugging Monitor 

This symbolic debugging monitor 
for the 6800 processor, DEMONS, 
can make debugging of machine-lan­
guage programs devilishly easy by 
allowing you to control the sequence 
of program execution and the con­
tents of registers dynamically. Re­
quiring only $40 worth of easily built 
hardware and 1500 bytes of memory, 
DEMONS provides the 6800 with a 
virtual programmer's console able to 
display instructions in mnemonic 
form. 

Monitor Features 
DEMONS includes a flexible 

disassembler that can be used by 
itself, with your programs, or with 
DEMONS. All variables are stored in 
the MIKBUG scratchpad memory 
(hexadecimal locations AOOO thru 
A07F), making DEMONS a candidate 
for being stored in read-only 
memory. Single-step and trace func­
tions are implemented with a peri­
pheral interface adapter (PIA) and 
two readily available integrated cir-

About the Author 
Ail/ii Ian Halsema has worked as a program­

mer since 1971. He is now a senior member of 
the programming staff at Xerox Corporation. 
He owns a Southwest Technical Products Cor­
poration 6800 system equipped with 16 K bytes 
of memory, a CT-1024 video terminal, an 
AC-30 cassette tape interface, and an Okidata 
CP-110 printer. 
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cuits, which together form a hard­
ware cycle counter producing non­
maskable interrupts. This cycle 
counter technique is the same as that 
used in Motorola's EXORciser devel­
opment system, and allows stepping 
through programs in read-only 
memory. 

Debug machine­
language programs for 
6800 systems using in­
struction mnemonics. 

The disassembler requires less than 
1 K bytes of read-only memory, pro­
duces symbolic program listings 
similar to those produced by an 
assembler, and can be used to pro­
duce source code for input to an 
assembler (for instance, if you need to 
reassemble a program to incorporate 
modifications). As an added feature, 
the disassembler calculates and dis­
plays the effective address referenced 
by relative address mode instruc­
tions. 

Disassembler Routines 
The disassembler subsystem con­

sists of three main routines: operator 
interface, disassembler, and an out­

put routine for terminal display of 
disassembled code. The user can 
write his own interface and other 
routines for special applications. Any 
operator interface routine must set 
the first (or only) address of code to 
be disassembled, the number of lines 
of disassembled code to be produced 
(128 lines maximum), and the address 
of an output routine. 

The operator interface routine calls 
the disassembler as a subroutine. 
Control will not be returned to the 
operator interface until the dis­
assembler has produced the required 
number of lines of code. As each line 
of code is completed, the dis­
assembler calls the output routine. 
When the disassembler is done, it 
returns control to the operator inter­
face routine with the line count set to 
0 and the address of the input code 
incremented to point to the next 
instruction. 

The built-in operator interface is 
designed for use with video terminals 
having displays in a format of sixteen 
lines of thirty-two characters each, 
although it will work with other types 
of terminals. Since each line of output 
is thirty-two characters in length, the 
interface routine will cause a single 
page of fifteen lines to be displayed, 
with the cursor at the bottom of the 
display (as illustrated in figure 1). A 
new address can then be entered. If 



ALLTBE PROGRAMS 
YOU'LL EVER NEED. . 

FORSIOO. · . 
Say goodbye to the costs and frustrations 

associated with writing software: The Last One® will be 
available very soon. 

More comprehensive and advanced than 
anything else in existence, The Last One® is a computer 
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you wish to view the next sequential 
set of fifteen lines, type a nonhexa­
decimal character followed by a G. 
The disassembler executes quickly; it 
will be input/output (110) bound 
(having to wait for 110 operations to 
finish) up to terminal data rates of 
about 3000 bps. 

Disassembler Tables 
Almost half of the memory space 

taken up by the disassembler is used 
for two tables. The larger of the two 
is the packed-mnemonic table. Each 
entry in this table is 2 bytes long, with 
entries arranged in ascending opera­
tion code order. Those operation 
codes which are undefined (such as 
hexadecimal 00) are represented in 
the table by the FCB pseudo-oper­
a tion mnemonic. Each entry is 
formed by dropping the fourth char­
acter of the mnemonic (either an A or 
a B as in LDAA), masking out the 3 
high-order bits of each of the remain­
ing characters, and packing them into 
16 bits. The high-order bit of the 16 is 
used as a flag to specify an alternate 
entry in the smaller table. Note that 
this method of packing characters is 
valid only for character codes with 
the same high-order 3 bits. Numeric 
and alphabetic ASCII characters can­
not be packed together. Figure 2 gives 
an example of mnemonic packing. 

The smaller table is the format 
table. It defines the address mode, the 
fourth character of the mnemonic 
symbol, and the number of bytes in 
the input object code. The format 
table consists of thirty-two 1-byte 
entries with two entries for each 
possible value of the high~order 
nybble (ie: half-byte) of the input 
op code. The second entry of a pair is 
selected when bit 16 is set to the 
value 1 in the corresponding packed­
mnemonic-table entry. 

This method of defining formats 
and mnemonics works for all but 
three mnemonic symbols. The PSHB, 
PULB, and BSR op codes are excep­
tions that must be handled differently 
in the program. A fourth exception is 
the FCB pseudo-operation which has 
its own format-flags byte outside of 
the table. 

During execution of the dis­
assembler, the op code is used ·as an 
index into the packed-mnemonic 
table, while the high-order nybble of 
the op code is multiplied by 2 and is 
used as an index into the format 
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Figure 1: Example of disassembled code as it appears when output to a video terminal 
screen. 

Mnemonic to be packed: LOX 

ASCII Hexadecimal Representation: 4C 44 58 (0100 1100 0100 0100 0101 1000) 

L D X 
Deleting the high-order 3 bits ~~~ 

L D X 

Collecting the bits in 2 bytes: 00110000 10011000 (30 98)


I '----' '---..----' '----' 
not used L D X 

Figure 2: Forming an entry in the packed-mnemonic table. The three high-order bits are 
stripped from the ASCII representation of each character of the three-letter mnemonic. 
The 5-bit characters are packed into two 8-bit bytes, with one bit not used. The 
characters are restored to 8-bit form by adding hexadecimal 40 to the 5-bit value. 

table. The packed mnemonic is 
unpacked, and the 3 high-order bits 
of each character are restored by add­
ing hexadecimal 40 to each 5-bit 
value. The unpacked ASCII char­
acters are stored in a line buffer along 
with the fourth character, if any, of 
the mnemonic. 

The operand field is built using for­
mat table data indicating the length 
and address mode of the instruction. 
If an immediate-mode instruction is 
being processed, the operand is pre­
ceded by a "#" character. If the 
instruction uses relative addressing, 
the absolute effective address is calcu­
lated and is placed in the comments 
field of the output buffer. If the 
instruction uses indexing, the oper­
and is followed by a ",X" sequence. 
All operands are in hexadecimal. All 
fields in the line start at fixed loca­
tions, making for easier user process­
ing. 

Hardware Additions 
The hardware cycle counter is con­

nected to side A of the peripheral 
interface adapter. Figure 3 shows a 
schematic diagram of this. In my 
system, a Southwest Technical Pro­
ducts Corp (SwTPC) 6800, the peri­
pheral interface adapter is on an 
MP-L parallel interface board which 
is connected to the system reset line. 
On power-up or reset conditions, 
data direction register A (DORA) and 
1/0 register A (}ORA) cause logic l 
levels to appear on the MP-L's output 
lines. If applied directly to the 
counter, these levels would start the 
counter running and producing inter­
rupts before the system could proper­
ly process them. 

To avoid this condition, a 7404 hex 
inverter is used to complement the 
load, clear, and enable signals, and to 
keep the counter halted and cleared 
following power-up and system reset. 



Qantex Impact Printers 

150 Characters Per Second 


136 Columns Per Line 

The microprocessor controlled Series 6000 
is packed with standard features. True 
lower case descenders and underlining. 
Bidirectional logic seeking. Built-in test 
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print head. Beautiful 96 character set in a 
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Figure 3: Schematic diagram of the hard- Number Type +5 v GND 
ware cycle counter. The DEMONS system 
uses the nonmaskable interrupt (NMI) in 
the 6800. 

IC1 
IC2 

7404 
74161 

14 
16 

7 
8 

From the program's viewpoint, the 
counter clear is off when IORA bit 2 
is a 1, counter load is off when IORA 
bit 1 is a 1, and counter enable is on 
when IORA bit 0 is 0. IORA bits 4, 5, 
6, and 7 are used to output the value 
to be loaded into the counter, leaving 
!ORA bit 3 unused. 

The 74161 device in figure 3 is a 32 
MHz synchronous 4-bit counter 
whose carry output will go high for a 
period equal to one full machine cycle 
when a count of 15 is reached. By 
presetting the counter, the carry out­
put can be made to go high after 1 to 
15 clock cycles. 

I built the prototype version of the 
cycle counter on a perforated circuit 
board and attached it to the MP-L 
board, which supplies power and 
clock signals. You can see this mount­
ing technique in photos 1 and 2. This 
assembly plugs into the motherboard 
and 1/0 board slot 3, giving it the 
hexadecimal address range BOOC 
through BOOF. If the cycle counter is 
to be plugged into some other slot, 
DEMONS will have to have the new 
address of IORA patched in at hexa­

Appk II* owners: Save $500

"°"' on the best lmsiness software 


in the store. 

Wby do we say that Peachtree 

Software is the best? Because 
we've spent sixyears making 
ours the most thorough, most 
comprehensive, mostfeature­
packed business software on 
your dealer's shelf. And our 
packagesfor the Apple 11•are 
no exceptions. In fact, you'll 
find that Peachtree Software 
offers you more extensive 
capabilities and much more 
e.,·haustive documentation 
than an)' all)' other publishe': 
And now you can save $500 

-----­

~EAatfffiEE 
SllFTWAfiE 

when you bU)' all six business packages 
for the Apple II:• General Ledger. 

Payroll, Inventory and Mail­
ing List plus Microsoffs •• 
RAMcard and Softcard. 
Limited time offer. Savings 
don't apply ifpackages are 
bought separately. 

Don't make a costly mis­
take. Compare. Then save 
$500 and get the data pro­
cessing capabilities JOI' need. 
The.first time around. Get 
Peachtree Software. 

FOR NEAREST DEALER CALL 
in continental U.S.: 

800·83S·2246 Ext. 3S 
Accounts Payable, Accounts Receivable, in Krmsas:800·362·242:l Ext. 3S 

The undispu_ted km/er in 
business software for microcomputers. 

3 Corporate Sq. Suite 700 Atlanta. GA 30329 'Apple II is a lrademark of Apple Compuler. Inc. 
• •Microsofl is a lrademark of Microsofl Consumer Producls. Inc. 

decimal locations 03E9, 03EA, 040B, 
and 040C. DEMONS uses the non­
maskable interrupt (NMI), so the 
interrupt-request acknowledge 
(IRQA) line must be wired to the 
NMI input on the cycle counter's peri­
pheral interface adapter board. 

How the Cycle Counter Works 
Upon start-up DEMONS initializes 

the peripheral interface adapter and 
loads an initial value of 6 (count 9 
phase-2 clock cycles) into the 
counter. The counter is started and a 
return from interrupt (RTI) instruc­
tion is executed. The counter will 
reach the terminal count value and 
toggle the CAl line one cycle before 
the RTI instruction completes execu­
tion. Upon completion of the RTI 
instruction, the processor will 
recognize the interrupt, save the 
registers in the stack, and transfer 

·control to the DEMONS interrupt 
routine via the previously set NMI 
vector address. 

DEMONS' interrupt processor will 
test the cycle counter's peripheral 
interface adapter control register A to 
verify that it was entered as a result of 
a valid interrupt. If the cycle counter 
did not cause the interrupt, the 
instruction at hexadecimal location 
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Disenado de acuerdo con los principios contables aceptados en todos los pafses de habla hispana. 

APLICACIONES COMERCIALES Y CIENTIFICAS 

• 	 CONTABI LI DAD • CUENTAS 
GENERAL POR COBRAR 
Diario General Catal ogo de Cuentas 
Resumen del Diario Listado de Transacciones 
Consulta parcial al Diario Antiguedad de Saldos 
Mayor General Saldos por Veneer 
Balance de Comprobaci6n Relacion de Cobranzas 
Balance General Relacion de Pagos 
Ganancias y Perdidas Estado de Cuentas 
Catalogos de Cuentas Consultas varias por pantalla 
Consultas por pantalla 

• 	 INVENTARI 0 Y FACTURACION 
• 	 CONTROL DE BANCOS 
• 	 PERT/CPM 
• 	CUENTAS A PAGAR 
• 	 CONTROL DE COSTO DE OBRAS 

YENTAJAS DEL SISTEMA T.M.A. 
• 	 Son completamentes conversacionales. 
• 	 El chequeo de la informacion es instantaneo. 
• 	 Los reportes impresos o por pantalla guardan 

los formatos generalmente aceptados. 
• 	 Estan pensados para adaptarse a cualquier empresa. 
• 	 Toda la informaci6n esta instantaneamente disponible 
• 	 Precisi6n Expandida. 
• 	 Numeros de hasta t 999.999.999.99 

http:999.999.999.99


Circle 40 on inquiry card. 

SOFTWARE 

DEUElOPmEm 


TOOLS FOR 

IDDUSTRY 


CP/M CROSS-ASSEMBLERS 
Fast, comprehensive cross-assemblers 
to run under CP/M. • Extensive pseudo· 
ops include full listing control , nested 
conditonals, mnemonic synonyms, and 
inclusion of external source files. Gen· 
erate object file, assembly listing, and 
symbol table from source code for nine 
popular microprocessor families . 

XASM05 ...... 6B05 
XASM09 .. . . .. 6B09 
XASM1B ...... 1B02 
XASM4B . ..... B04B 
XASM51 ... . . . B051 
XASM65 . .... . 6502 
XASM6B ..... . 6B00/6B01 
XASMFB . .. .. FB/3B70 
XASM400 .. .. . COPS400 

Assemblers .... $200.00 each 
Manual only .... $25.00 

8048 DEVELOPMENT PACKAGE 
Now you can use the B04B family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
B04B software with the XASM4B cross­
assembler. Then plug our EPR·4B board 
into your S-100 system to program the 
B74B EPROM version . (Similar packages 
for B051 and TMS9940E coming soon.) 

B04B Development Package ... $574.00 
EPR·4B alone . . .. . ..... .. . . . $449.00 

PROM EMULATOR BOARD 
Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an S-100 
board with up to BK of RAM. Cable with 
24-pin plug replaces PROM(s) in your 
target system for instant program test· 
ing. 

PSB-100 PROM Emulator .. $395.00 w/ 

1K RAM 


$565.00 w/ 

BK RAM 


Photo 1: The cycle-counter circuit was constructed on a small piece of perforated board 
and mounted on the MP-L parallel interface board inside the SwTPC 6800. 

Photo 2: Shown here is the method of mounting the cycle-counter circuit board. 

0411 will be executed. DEMONS is 
supplied with three no-operation 
instructions (NOPs) starting at this 
address. You should patch DEMONS 
to jump to another nonmaskable 
interrupt processing routine if the 
cycle counter is not the only source of 
nonmaskable interrupts. 

If the interrupt is valid, the counter 
is halted, cleared, and reloaded with a 
value of 3. The registers are fetched 
from the stack and displayed on the 
terminal along with the next instruc­
tion to be executed, in this case the 
first instruction of the problem pro­
gram. DEMONS then waits for the 
user to enter a command. If the step 
command is entered, the counter is 
started and a return from interrupt 

(RT!) instruction is executed. Twelve 
phase-2 (</>2) clock cycles later, the 
CAI line is toggled, producing 
another nonmaskable interrupt. Since 
the RT! instruction takes 10 cycles to 
execute, the interrupt occurs during 
execution of the first instruction of 
the program that is being debugged. 
From this point on, interrupts will 
occur after the execution of the RT! 
instruction as each instruction of the 
program being debugged is executed. 

Operational Modes 
In step mode, DEMONS causes a 

single instruction of the program 
being debugged to be executed, and 
then seizes control of operations to 



Super talker . ... . .... . .. $2.79 Micromodem .. . ........ $379 
 700-9
Disk . . . . . . . . . 645 Superterm (24 x 80) . . . . . . 395 
Add-on Disk. . . . . . . . . . . . 525 Speechlab . . . . . . . . . . . . . 229 $1795 
Pascal Card. . . . . . . . . . . . 495 Communication Card. . . . 225 

Business Software. . 625 Modem. . . . . . . . . . . . . . . . 200 

Monitor . . . . . . . . . . . . . . . 159 Graphics Printer 595 •---- ­
Printer Card.. ... .. ..... 180 Graphics Tablet 795 
 704 

$1295 

Sapp1am
IS FINALLY HERE 
128K RAM!! 

NEC 

CLOSE OUT SPECIALS! 
• 32K RAM

Liit Special • 24K ROM 
• zao-A MicroChatsworth Card Reader for TRS-80 ... . . 750 450 • Centronics 


Axiom 801 . . . . .. . " ........... ....... .. . 495 195 
 and RS-232 

Protoline PET to Centronics Interface ... . 199 49 
 interfaces 

standardMicrotronics PET /Ham Interface ...... .. . 125 49 

• MICROSOFT'"· TEXAS Instruments 99/4 5695 Over 1000 software 

(with 13" color Monitor) 


tapes, books, disks, 
System . 	 Min.Credit Card Order 575 

• 	 Five dual-level user-programmable 
function keys 

Leedex-80 12" $69 on display. Come 
• A built-in numeric key padin and browse. 

INTE~TEC 
Df\Tf\ 
SYS-EMS 

64K 
ONLY 
$3395 
32K $2795 

More than an intelligent terminal. the SuperBrain outperforms many olher 
systems costing three to hve times as much. Endowed with a hefty amount ol 
available software (BASIC. FORTRAN. COBOL). the SuperBrain is ready to 
take on your toughest assignment. You name it! General Ledger. Accounts 
Receivable. Payroll. Inventory or Word Processing ..the SuperBrain handles 
all of them with ease. FEATURES INCLUDE: 
• 2 dual-density mini floppies with 360K bytes of disk storage • A CPI M Disk 
Operating System with a high-powered text editor. assembler and debugger. 

Model OD 
720K Bytes disk storage 
and 64K RAM 

S3895 

..,~~CORVUS 
,... 5 MEG 
ONLY $3750 

SUPER BRAIN HARD DISKS 
10 Megabyte 
LiSI S499S 

$4495 I 
16 Fixed- 16 
Removable 

$9995 

f:i.. complete self-contained computer system with APPLESOFT floating point 
BASIC in ROM , lull ASC 11 keyboard in a light weight molded carrying case . 

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

• 80 column by 25 line display 
• 12" CRT 
• New screen editor 
• Split screen processing 
• Super fast string handling
• 15 additional basic commands 
• Supports relative record processing 

Model 8D32 
32K memory 

$1795 

NEW! 
Model 8096 

CENTRONICS 

EPSON MX-60......... .. .. S 645 

96K memory 

Call for price --
NEW 8D50 DUAL DISK Sl 795 

1 million bytes on-line storage
and DOS 2.0 operating system 
NEW 2D31 SINGLE DISK S595 

EPSON 
MX-70 
MX-80 
MX-80FT (25cps Leller Quality) 

MX-100FT 
Call for Prices 

• 180 cps B1-0irecl1ona1 • Up to 1s·· 
Paper Width • 9 x 9 Malnx 

• Upper/Lower Case 
· • Tractor Feed 

• RS-232 

• 60 cps •Up to 15" paper width 
•Tractor Feed• Parallel Interface 
for Apple & TRS-80 • 2 channel 
vertical forms! • Top of Form! 

737 Parallel $895 

PC-8000 
Call for Price 

• Built-in color video inlerface creates 
vivid a-color graphic displays 

BASIC, plus niany DEALER INQUIRIES 
unique features combine to produce a 
high-performance DISK BASIC INVITED ON DIABLO, 

CENTRONICS. 
SUPERBRAIN 
DYNABYTE 

VR·300 .................... 51795 

Paper Tiger 445 . . .. . . .. . . . 795 
Paper Tiger 460 . . . . . . . . . . . 1295 

MONITORS 

The COMPUTER 
TO ORDER CALL (212) 687-5000 Mo~~;r~ 10-6 Sat. 11·5 

m=-A,C~ORY'il'_ 485 Lexington Ave., New York, NY 10011 (46th st. Lobby) 
rH . I I ' " ' Foreign order desk - Telex 640055 



Command Description 

S. Step and execute from current address. 
Snnnn Set hexadecimal address nnnn as the new current address. 
Tnnnn. Set trace mode and break address nnnn. Break count set to 1. 
Tnnnn,11 Set trace mode and break address nnnn. Set break count to 11. 
Cnn Set condition codes to hexadecimal value nn. 
Bnn Set B register to hexadecimal value nn. 
Ann Set A register to hexadecimal value nn. 
Xnnnn Set X register to hexadecimal value nnnn. 
R Display registers. 
D. Display 14 instructions in disassembled form starting at the current 

address. 
Dnnnn Display 14 instructions in disassembled form starting at hexadecimal 

address nnnn. 
G Exit from DEMONS and resume problem program execution at the 

current address. 
Pnnnn,oo oo ... Patch memory starting at address nnnn with the hexadecimal values 

oo. Terminate entry with a carriage return. 

Table 1: Summary and description of the DEMONS command set. 

Dialogue at Terminal Comments 

*L Command MIKBUG to load DEMONS from tape. 

*G Start DEMONS execution. 

P 1EOO Tell DEMONS where to start problem program 


being debugged. 

CC BAX DEMONS displays registers. 

E1 00 00 3745 

1EOO BO 1E45 JSR $1 E45 DEMONS displays the next instruction. 

: s. Operator commands an instruction step. 

CC BAX DEMONS displays registers. 

E1 00 00 3745 

1E45 37 PSHB DEMONS displays the next instruction. 

:T1E5F,03 Enter trace mode. 

: S. Start tracing. 


Table 2: Example of a typical user work session with DEMONS, with commentary. 
Characters in italics have been typed by the user. 

Simultaneous Interrupts Processor Action 

NMI and SWI treats as IRQ 

Early (PK) Mask NMI and IRQ handles NMI first 
{ IRQ and SWI handles SWI first 

NMI and SWI handles NMI first 
Later Masks NMI and IRQ handles NM\ first{ IRQ and SWI handles IRO first 

Table 3: Seqttellce of illterruµt halldlillg ill the Motorola 6800 microprocessor. Parts 
µrodttced dttrillg early µroductioll nms used the PK chiµ 111ask, alld de11101lstrate 
ullex µected behavior ullder certaill illterruµt collditiolls, 111ost llotably the 
si111ultalleot1s ocrnrrellce of a 11011111askable hardware illterruµt (NM[) alld a software 
illterrttµt (SW[). Tlie PK series of 6800 brallches to the IRQ (maskable hardware ill­
terruµt) vector locatioll whellever this haµpells. (Parts of the PK series have the let­
ters PK illscribed somewl1ere 011 t/1e surface of the package; therefore t/1ey 111ay be 
idelltified.) Later µrodttctioll rw1s of the 6800 processor used all improved chiµ 
mask, alld devices from these later l'llllS halldle illterruµts ill a more logical 111allller. 

The followillg rule holds true for all 6800 processors: ill the case where the IRQ 
sigllal is overruled by Olle of the ot/1er two illterruµts, the JRQ may be igllored alld 
lost ullless its i11terruµt sigllal has beell latched. Fortullately, the JRQ sigllal from the 
peripheral illterface adapter (PIA) is latched. 
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allow user input. At this point, the 
user can modify the program; alter 
the path taken through the program; 
change the contents of the condition 
code registers, index register, or 
either accumulator; display memory 
content in disassembled form; or 
enter the trace mode. 

In trace mode, DEMONS continues 
to receive control following execution 
of problem program instructions, but 
the user is not given control (that is, a 
chance to input commands) until the 
break address (or breakpoint) is 
encountered and the break counter is 
decremented to 0. The user sets the 
break address and the break count. 
Once set, these cannot be cleared 
without going through DEMONS 
initialization or executing the pro­
gram being debugged until the break 
address is encountered N times. The 
break address entered must always be 
the address of the op code (ie: first 
byte) of an instruction byte sequence. 
Once trace mode is selected, tracing 
will be started by entry of the step 
command. Using the trace feature, 
the user can avoid stepping through 
long loops and previously debugged 
code one instruction at a time. Table 
1 shows the complete command set of 
DEMONS; table 2 shows an example 
of user interaction . 

DEMONS may be exited by use of 
the GO function, which bypasses the 
counter start-up code, or by acti­
vating the system reset line (by hitting 
the reset switch). 

Possible Problems 
All debugging monitors have 

drawbacks; DEMONS is no excep­
tion. Since DEMONS relies on having 
the stack-pointer (SP) register proper­
ly set, code which uses the stack 
pointer as an index register must be 
bypassed using the step function. 
Any code that is synchronized with 
some external process or has critical 
timing requirements will be delayed 
by at least 130 machine cycles per in­
struction, causing possible errors. If a 
software interrupt (SWI) or regular 
maskable hardware interrupt (IRQ) 
occurs simultaneously with the cycle 
counter's nonmaskable interrupt 
(NMI), possible vectoring problems 
may occur. (Table 3 summarizes 
these effects.) Thus . care must be 
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Maxell offers a way to stayahead. 

A Maxell 5%" Mini-Disk will consistently let you maxi­ There are double density Maxell single and double­
mize the capability of your system today. And as your sided 5%" Mini-Disks for soft and hard sector systems. 
involvement with it grows, tomorrow as well. Maxell And 8" Maxell Floppy Disks for every disk drive config­
Mini-Disks are all made with the same exacting 100% uration. See your computer supply dealer or write to us 
certification and critical dependability of the Maxell 8" for more information. If you are a computer products 
Floppy Disk. So you know your 5%" Maxell Mini-Disks dealer, write for the growing opportunities Maxell 
meet or exceed the same ISO and Shugart specifica­ Business Products Division offers you with our 8" Floppy 
tions industry requires. and 5%" Mini-Disks. 

maxelt 

BUSINESS PRODUCTS DMSION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel : 201-440-8020 



I stated that the disassembler executes quickly, and will have to wait for input/output (/10) 
operations when using tenninals having data rates of up to about 3000 bits per second (bps). I 
calculated this figure by disassembling 128 instructions and noting the time required to com­
plete this task (Tl). The time required for 110 operations (T2)was determined from the follow­
ing formula: 

T2=(CxL)xD 

where: 

C is the number of characters per line (32) 

L is the number of lines in the test (128) 

D is the time required to transmit one character (0.033 seconds at 300 bps) 


The processor time required to disassemble the 128 instructions is then: 

T, =TI - T2. 

The disassembler is no longer /10 bound in speed of execution when T, = T 2 for the 128-line . 
test. The system is 110 bound when T, < T2, and is compute bound when T, > T2. 

taken when using DEMONS 'to avoid multiple addresses for the trace func­
stepping through software interrupt tion to compare against. This feature 

awaiting entry of the address of the 
next area of memory to be displayed. 
If a nonhexadecimal character is 
entered, MIKBUG will resume con­
trol. 

DEMONS is started by transferring 
control to hexadecimal address 
03CC. DEMONS will output the 
character P to the terminal and await 
entry of the four-digit hexadecimal 
address of the program to be de­
bugged. Following entry of this ad­
dress, the contents of the registers and 
the next instruction to be executed 
from the program being debugged 
will be displayed. DEMONS then 
issues a colon (:) as a prompt 
character and awaits entry of a com­
mand at the control terminal. If a for­
mat error is made while entering a 
command, DEMONS will output a 
question mark and again prompt for 
input. 

(SWI) instructions. Likewise, l/O would be useful if a situation arose in The most efficient way to use 
operations involving a regular which the program under test could DEMONS is to step through unde­
maskable interrupt (IRQ) may not take several possible and unpredict­ bugged code a single instruction at a 
work correctly every time. able paths. time, patching errors as they are en­

To use the disassembler in stand­ countered and correcting the contents 
Other Considerations alone mode, control should be passed of the registers when necessary, in an 

Several extensions to DEMONS are to hexadecimal location 0000. The attempt to find as many bugs as 
possible. The patch function is not disassembler will reply by outputting possible in a single run. When the 
symbolic, but may be made so by a blank character to the terminal. number of patches becomes un­
using the disassembler tables in Enter the four-digit hexadecimal ad­ wieldy, or an unpatchable bug is 
reverse and using a subset of the 6800 dress of the area of memory whose found, or the last bug is found, only 
assembly language restricted to hexa­ contents are to be displayed. The dis ­ then should you reload the assembler 
decimal operands. This feature was assembler will issue home-up and and reassemble the problem program. 
not included in this version of erase-to-end-of-frame cursor com­ This technique will reduce the 
DEMONS because of the need to mands to the terminal and will begin number of times you have to load 
avoid using excessive amounts of pro­ displaying lines of disassembled code. memory from your mass-storage 
grammable memory. Another exten­ When 15 instructions have been dis­ device and so will increase produc­
sion could be to allow the entry of played; the disassembler will pause tivity.• 

Listing 1: The main debugging routine of DEMONS. assembled in code for the 6800 microprocessor. This program uses the cycle 
counter, shown in figure 3, to generate interrupts that allow it to take command from the user program. 

00100 NAM DEMON 
00200 • 
00300 * AUTHOR! A,I, HALSEMA 
00400 * DATEI 11/08/77 
00500 * OBJECT MACHINE! SWTPC 6800 

00600 * PROGRAM NAMEI DEMON(Sl VERSION 1,0 

00700 • DEBUG MONITOR !SYMBOLIC) INITIALIZATION 

00800 • 
00900 • THIS ROUTINE READIES THE PIA AND STARTS THE HARDWARE CYCLE 
01000 • COUNTER, IT WILL REQUEST THE STARTING ADDRESS or THE CODE 
01100 • TO PE DEBUGGED ~ITH A 'P' PROMPT, IT ALSO RF.MOVES TRACE 
01200 • SETTINGS, 
01300 UPT 0 
01400 03CC ORG SOJCC 
01500 * 01600 A075 XSAV Eau 5A075 X•REGISTER SAVE AREA 
01700 A02F' STAK EOU 5A02r DE~ON(S) STACK ADDRESS 
01800 AIJ06 NMIV ~;•JU SAOOb ~MI l~TERRUPT VECTOR ADDRESS 
01900 E!D1 UUTEEE EOU SEIDi OUTPUT CHARACTC:R ROUTINE 
02000 AU71'1 Tl'LAG !'.OU 5A078 TRAC~: ACTIVE FLAG, 1= ACTIVF. 
02100 A00C An DR EllU SAOOC ADDRE:SS STORAG!:: llSEfl tH BAliDR 
02200 800C HCC PIA mu SBOOC CYCLE COUNTER PI~ ADDRc;SS 
02300 A07C APPND Eou S~07C APPENDAGE ADD~~ss FUR DISASM 
02401) A077 LlNES E<lU 5A077 LlNES fUP DISASM TO DISPLAY 
02so.i 01A4 AP? c;ou $UIA4 APPF.~nAGE ADORfSS IN olSASM 
0260(1 C:OCA (111T2riS .:au SEOCA OUTPUT 2 HEX DIGITS A~O SPACE 

Listing 1 continued on page 338 
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WHY BUY 3COMPUTER SYSTEMS 

When You Can Share Time On 1? 

• Three business systems can run concurrently - that's three times the overall system productivity! 
• Time share word processing, accounting, order processing, inventory, forms processing, billing and more! 

• Three workstations can share data base - preparations can be done by several operators concurrently! 
•All workstations can share common peripherals. 

•Uses DIGIAC MAPS-80 operating system. (Digital Research MP/M) 
• High level language processors including Fortran - Basic - Pascal - Cobol. 

• Complete turn-key system for ease of operation and learning. 

DIGIAC MAPS®1000 

S-100 COMPA11Bl£ 

MP/ M SUPPORT 
MODULE MAKES 
rT ALL POSSIBI.£! 

The Digiac MAPS-1000 MP/M Universal Support Module has 
been designed to meet the total demands required by Digital 
Research's MPIM multi-user, multi-tasking operating system. All 
input/output, interrupt generation for task switching and disk 
bootstrapping are resident functions on the MAPS-1000. 

The MAPS-1000 has been designed with all the following 
powerful features: 

• Four (4) independent RS-232C Seria; Communication channels 
• One 8 bit TIL parallel port • On-board phantom controlled disk 
boot prom/monitor• Power on jump capability • Crystal controlled 
MP/M interrupt generation Logic • On-board extended memory 
bank switching Logic. 

MAPS-1000 Board - Available separately, fully assembled & tested 
Price: $425.00 

/ 

BE SURE TO INQUIRE ABOUT OUR MAPS® 

MP/M Users Ciroup 

MAPS is the only information network providing timely 
applications support for MPIM users.Members receive 
the MAPS Digest, a quarterly newsletter highlighting 
practical information exchange between MP/M users. 
No matter what your application, business or home 
hobbyist, the MAPS Digest provides information at 
your fingertips. Ask for your subscription! 

For Additional Information Contact: 

MAPS 
Commercial Products 
Division Of: 
DIGIAC CORPORATION 
175 Engineers Road 
Smithtown, New York 
11787 
Phone (516) 273-8600 
MP/M is a trademark of 
Digital Research Corporation 
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Listing 1 continued: 
02700 EOC9 UIJT4fiS EilU SECtCB OUTPUT 4 HEX UIGITS A~D SPACE 
02eoo A079 TAPOR E.\llJ SA079 THACE: kECOG~ITlON ADURESS 
02900 E:\AC INEEE: EOU S!:lAC C"ARACTER INPUT ROUTINE 
03000 E07E PflATAl ~:Ju Sf:07E: PRINT 8LOCK R0UTINE 
0310(' 00 I k MEX TL EllU S ll o I 8 O!SASSE~BLEH fNTRY POINT 
03200 • 
03300 * O~MO~!S) START•UP ENTRI POINT 
03400 • 
0350(} OJCC ~E A02f START LDS JSTAK SlT STACK AU[)kFSS 
03600 03Cf 7F A078 CLR H"LAG RF.SlT TMACf FLAG 
03700 0302 i:llJ u47D UG JSR CURL ISSUf: Ck/Lf 
03800 UJOS 86 50 LOAA •'P 
0390!) 1JJD7 1.lll UDI JSR CIUT!::lf: ISSll!:: PROMPT 
04000 UJIJA RD (1482 JSR 8AliUP GFT START OF PRO~LlM PROGRAM 
0411JO OJIJD 25 fJ bC5 l.IG BAD It.PUT• TRY AGAIN 
04200 OJLJF l:ID 05bl JSR St:TAI! 
04300 OJF2 O: 1140-' LUX H~TRµ SlT UP t.l"I ~ECTO~ 
044l"I Q .l~: S ff AOOb srx llirHv 
04501) uHS ci:: ~·iuc 1,DX '"CCPU INITIALIZE PIA/CYCLl CDU~TEH 
04bl10 OH:~ bf UI Cl.P 1 ,x SE:Lr,CT DuF A 
04701) OJEP ob ff LLJAA 1SFF AND SET UP ALL LINES TD OUTPUTS 
<.140110 uH:F A1 Oil STAA x 
0490\) fJJF\ Sb 04 lol)AA • s ll 4 Sr.Lt::CT IUPA 
05001) OH"J A"I Ul SfH 1, x 
05100 u3f5 o~ hf\ LOAA 1!1Rlli OH COUNIER QESC:T 
052CllJ o3n A7 nu STAA x··~" AliD S•:T lN!'rIAI.· CC•UlliTU< VALIJr: 
0530) 03F9 Ao OU SFTllP J.,l)A A x 
054()() OJFB 84 F"9 A«DA • sf 9 TURN Off CDUNT~R LOAD 
0551"") IJ3fD Al IJd STAA x 
05b1)1J OJF"f ilh u7 LOA~ 15(17 F.~AE'LL:: CAI Jl'<TFPRUPr •JN LU• '/;J 

057·1~ 1)401 ~7 OI STAA l, ~ ,hlGH fPA~SITIU~~ 
05811;1 (J~U l Ah 0(1 LDAA x 
OS~llv 0~05 R4 P< ANL'IA #SrB SUH1 CUU~· TER 
01,on,, (14U7 A 7 Vll STAA x 
06 lllO 0409 31\ ~TI 

062110 • 
lib 31) J * t'f"O,q3) l'•TfKl<UP1 F'':ucr~Slok A>d1 llPe:hATllR Cll M•: PJ[I ni::rnnP·G. 

Vb401l * r . flH t<r: f.I 1.1'!. ( UP1.•1< nee ilR~- ~o. Llf N•\J IN TU·l<llPT. 

Ob~l)(i LCJCATJO;< LA~l::Ll,fD 1 l'Sf'.H' Al,!,(lwS FOR l'AlCHING l" ,Jll••PS 

ObbUU • Tll FUi-IHl:.4 l,;TFwRIJf'T PRClCf.. SS!NG H ~l1f'£ THA l ONt: SOUl'CE 

06 71!1) • Ur ,, ,11 I NTU<klJPTS l S AVA I LA~Lf , 

Ub8(10 • 
1)690(; 04UA CE ~00( l~TRP L,DX #rlCCPIA GFT PIA ADDRE.SS 

r17001) V4\ID 61.l 01 TST I , X ,AND CH~C~ FUR C:YCL~ CUUNTE~ 


07 ll11) 04ilF lt1 I! 3 1''1) MlNr. ,J~JUH<UPl" 


072Uv 0411 U I llSc.R ~1 . IP PATCH A ,JU~,p TIJ SU•"'- <HHF:R NM! 

073llU (J-l 11 Iii ~UF' 1 PHr.1Cl::SS HF. .R~: , ftECAll&E "IHI:; 

0741)() 0 41 3 01 1\j(l p ,IlliH"l'liUPT IS •'l'T fR 1.l M CYCLl.:5, 

07500 Cl 414 ;;~ u4 LlJAA JSl•4 ~lSAHLl CUUNTKP lMT~R~UPTS 


07600 04lb A7 •JI STAA 1, x 

07H•O v4ld ~b lF Ll'AA • s Jr· STOP CO\l~Tl~ 


078!.'() 041A A7 vO 51 AA x 

07'100 041( Sb 3H Ll>AA aSJb ~t.StT COU•l!~· S~T LUAU VALUE 

080<lu V41t:: A7 UU S1 A A x 
 ' TU J 
00 I<"' onu Ab ou !,LJAA x ~U"'~Y REAr TU l'SUME •~I UFf 
082()0 04'U JO TSX 
08300 0423 u: us LIJX ~, x Gtr AU[)NESS of •EXT lMSf~UCTlU• 

08400 Q425 f"F AOOC STX ADUH 5tT ADnRESS FOR n!SAHSEM~LtM 

08500 l•42d 70 AU1B TST T!LAG TPACE MiJllF. fll!N~ll"G? 

08600 O•i?. 27 ilA Ht:\l lliOT Jr 1•111• ~R••Cli 
08700 04<D ioC A•179 CPX TAL1l1k 1~AC~ fLAG StT• rFsT AODNtSS 
OB BOO 0430 2~ 52 b'lf; NlWt: hH•NCK If •~n•G AUOPf.SS 
089UU C\432 7A A07H IJt:C Tf LAG ADl1Nl::SSf,~ AKE •:clilAL· (1Jtlr1r HI r 
09000 0435 2~ 4ll b ~ 1 E N()Pf. H· •lJT Zt.~f'· c.11 1~AC~ SOME '"Ji<f 
091UU o4 J 1 ~h o I ;. u r J,[l A~ 1 S fJ I Stf NUMREP nf Ll~ts fiJR UJSAS~ 

09200 (}439 1'<7 Au77 IHAA LlNf.S 
09JVl> 04.lC ~il 2ij i'SI' Rf.GS (•0 A CK ),f Ar.I) llISPloAY Rf,GISTf.~S 

09400 043E ~D O~~r JSP. S~fllo!N DISPLAY l~STRUCTJU• 

095lli) 0441 db JA cn~o~ loll AA • I I G!:T CtlM~.A>·L·· u;sc;f. P•«J,•.PT 
09600 0443 HIJ U DI cl.SR uun;n­
09701J 0446 Kil UAC .JSR u;!:n: GU Ir.PloI 
09800 OH~ o; 0570 J.,IJX acrJ~T /lH f,fT CLl"·l'A•D TM<L,F. AhUl'FSS 
099\/0 044C £b ~U TEST t.[>A~ x r,u µi,,cuGqTlll" ChAkACTEP 
lOOflu U44E 11 C!IA SA~ t: AS I lliPIJT? 
10 lOCl 044r· 2h 04 ~t1f: If •~T• GU LC/UK AGAI• 
10200 V451 H: 01 ),[1 x ~UU ~L- r.i::r (UQ~J'.:NT Ana~ESS 

10300 0453 bl.; UU J ·~P r, o nu IT H' 11' 
1040ll * 
1051>') 0455 SU MDHE rsn ffll •n fNO (lf lAAloE? 

10bOO 045b 27 05 f\f.(j !!All YfS• ffLL OPENAT0~ 


10700 \1458 Od Tl•ir No• PnI•1 TIJ NtXT tNTHY I• TA~L~ 


1080() 0459 QR INX 

10900 () 4 5 A v~ l~X 


llOUU l:lkA TEST Al1D Gll H.Sl lT 

1110 0 • l~PllT IS EIAIJ• TE:LL CJPUlATD~ ANt· c;IVF. HI" A :,r1THE~ CHA ·' Cf in l>'-' IT ~!Gt-II' 


112no v45U ~b J~ HAD 1.0AA •'? DISPLAY uUlSTlnN ~·I<~ 


11300 o•5r JJL1 ~:101 JSR IJUTt:Ef. 

114(10 04~2 ~[) I q NEXT! t;,SR CUHL ~V CAkKlAG~ R~TU~~/L[NE FEEU 


11Sl•O 0464 20 Otl KRA CIJMC1N AND Gll T~Y AGA lt-J 
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ATARJ 
Computers for people: 

01981,ATAlll, lllC.

·-"°"""""".....,._,,o 
For further information write: Atari Inc., Computer Division, 1196 Borregas Avenue, Sunnyvale, CA 94086 Dept. C-11 

Circle 35 on Inquiry card. 



Listing 1 continued: 
11601) 
11 7U(, " 

* 
11800 * REGS• OIS~LAY H~GIST~RS 
ll~UO * 
12000 0466 BIJ 15 HEGS !<SP C>J~L LIO Cf<ILF. 
121vo 0468 CE U59A LDX •CCL DISPLAY •cc B A •• CKLr 
12200 0461:1 BIJ EOH. JSR p r, ATAI 
12 3()1} 046E 30 TSX GE1 STACK ATlD~~ss 

12400 o4t>r o~ lNX COHAECT rOf< RE.GS Rr: Tll~~ All t>RESS 
12500 0470 OR INX 
12600 0471 BO !COCA JSH IJIJT2HS DISPLAY CC 
12700 0474 l:!Tl EOCA JSR OUT2><S DISPLAY B 
12800 0477 r<D FOCA JSR OUT/rlS [;!SPLAY A 
12900 04'/A ~D EVCH JSR UUT4HS UT.SPGAY X 
13000 0470 CE 05A4 CURL LIJX ICRLF DO CARRIAGE RETUFN/LlNt: F'EED 
13100 0480 BO E07E JSR POAT Al 
13200 0483 39 RTS EXIT 
13300 * 13400 0484 CE BOOC NOPE LOX I HCC PIA GET PIA ADDRESS 
13500 0487 7E 03F'9 JMP SETUP GO START COU~TER AND EXECUTE 
13600 * 13700 * GET HEX INPUT 
13800 * 13900 04BA BO El AC IN HEX JSR INEEE GO GET CHARACTER 
14000 0480 80 30 SUBA 1830 HEX? 
14100 04BF' 28 10 BMI BADHEX NO• JUMP 
14200 0491 81 09 CMPA 009 RE:TWE:EN 0 AND S09? 
14300 0493 2F' OA BLE OK HEX 'tES• UK 
14400 0495 8 1 11 CMPA 1$11 A OH GHEATER? 
14500 0497 21l OH BMI BADHE:X ~O• ERROR 
14600 0499 81 16 CMPA 1916 F OR LESS? 
14700 049B 2E 04 l:IGT BADHEX NU• ERROR 
14800 0490 8\J 07 SUllA •S07 ADJUST FOR A THROUGH F VALUES 
14900 049F OC UK HEX CLC CL~AR E.HRDP FLAG 
15000 04AO 39 RTS EXIT 
15100 U4Al OD l:IADHEX SEC 
15200 U4A2 39 RTS 
15300 * 15400 •GET O~E BYTF: 01" HEX !NPIJT• EXIT WITH DIGJ1 IN A At.ID CARRY CLl::AR IF Ill\, 
15500 * 
15600 003 80 ES l:IYTE BSR I~HEX Ge:T A DIGIT 
15700 04A5 25 OA BCS l:!AlJt< BAD• NOT HEX• JU~P 

15800 04A7 48 ASLA ~OST 5IG~Il"ICANT DIGIT, SO LEFT 
15900 U4A 8 48 A.SLA , JUSTIFY IT 
16000 04A9 48 ASLA 
16100 04AA 48 ASLA 
16200 04AB lb TAB , A•D SAVE IN B·~EGISTER 
16300 04AC BD DC llSR IN HEX GE.T Lt:AST SIG•IFlCANT DIGir 
16401) 04AE 25 01 ti CS t!A!Jtl l F I •PUT l S BA •). Jll11P 
1650U IJ4l:l\) Ill Af\A CC'~~ I NI:: Bll1H l• A 
1661)0 041:\ 1 39 bADll RTS EXIT 
167vo * 
16800 * BADnR. HlllLD AflL)RESS, ?E:SuL1' I'< SAOOC AND IF GOOIJ 1 E'LSI:: CAllHY SF.T, 
1690U * l 70•J0 u4ll2 ~D EF tHDDR l:!SR BYTF. GET HEX E-YTE 
17100 U4tt4 25 Oll BCS AOHALl JllflP IF BAD 
17200 r14tl~ H7 AOUC STAA ADDR S~. V!:: HYH 
17300 041:\9 81J EB i:-SIJ tlYTr; GET Sl::CO ND l:!YTf" 
17400 04!:\B 25 06 !:<CS AubAO JIJ~1P ff BAC• 
17500 U4t<D B7 .t.OOD STAA ADDR+I SAVE IT 
17600 04CU FF; AOOC LIJX ADlJR GET IN X 
17700 04C3 H llflBAD l'TS DlT 
1 7ii U;J • 
I 79VO * [~AC~ ~~l)C~Ssi • G, Cll~ M AND fUP~~T: 1xxxx. nR TXJX~·-" 
18tJOO " •HE.~F T IS Th[ co~~A~IJ CHARACTEk 
18100 xxxx IS A rOUW•lJI~!T rlEX ADUHi::ss* 
18 201.1 • l•N IS A 1~r1 DIGIT THAP CD•INT:SH" ,. Ax, 
1R3!•0 · TkACC: MUDE TS SiT WITH THIS CUM~A~I J , STfP c aw~ A N D STAATS ~ U~ .* 
1b4U1) 1'1ir: PHUHL£M PHl!GRAO! wl LL• hU' \JWJ"IL (1~!"0~, (SI >iA.~ f: .'l(C J ll ,. T .<.k ~IJ" 1850 u Al.lDl<F.5S XXXX 1' ~ T1'1E:S, "'1F~N IT ~ILi , er" ll :H,, 1 J P f. llA1'U ~ CUNTHOL, 
18600 Al> t;SS XXXX •·•15! HE' TH•: AlJDHfSS ri f Tf1E: FIR.ST tlYTf: fJf ' A•, ! •JS1~UCTIU11,* 
18700 TJIJTF: fHAT ZC:~iJ IS A IJlS AL t. 1JwH1 VALUE H IP NN TN ! ~PUT, 

188 OU TXXXX, ;·u~1< sr: TS N N Tn 01 AllT!JMA I lCALLY, • 
18900 ll4C4 •O EC TRACE f\S~ BADDH GO (, f T TRACE Al.ll'HFS~ 

190Uil U4C6 25 95 tlCS !\AL> t'AU I NPll T 
1910<> 0~c• Fr" au79 STX 1 AD[\P 
l920U 04CE\ ~ u UAC .JSR INf:U: G~T P~HJVD ~P C G ~ M A 

19 30!• 04CC: 8 I 2<. C M P~ I I 0 P<:wH!O? 
l 94UiJ U4DO 27 OF h Ul St:'flJNf: YE5• StT TFL~G TO nNE 
19500 04£:•2 Hl 2C C•' PA • I ' ClW·MA? 
196!1ll Uoll)q 26 ~7 h AfJ NCJ• f1AD 1Nf-ll1J\'': 
197uO t• •IJo BD Cb t'SH bY rr: IT JS COf~A· G~l LUOP CCJU•r 
19800 U41J~ 25 B 3 ~cs k l\ L> 

199(1f) 040A l1 ~I ><r:o IJAIJ 

200Dv 040C R7 AU7B S~TT STAA HLAG SU' IN TRACE ;·J,AG 
20100 O~Df 20 HI h~XT2 f\ HA ~ E XT! GO !>E:T A CC.MMAIJ[) 
20201; U4E.l 8~ 01 5~TONC: LDAA ISO 1 

20300 l;~A SUT 
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Listing 1 continued: 
20400 • STEP co~~AND PRUCESSI•G, C•IJSE:S T~•~SFE:R Uf CO~TROL Tn AnDRt:SS, 
2v5v'' • CUM~~·~o H•k >•ATI sxxxx o~ s, 
2060l' • W~F:~E XXXX IS A l'OUH DIGIT HEX AD•lRESS, 
20700 • SXXXX FO~I< SE:TS Nf;., CIJPRE>;1 AODPE:SS 
2080(\ 
20\100 
21 O(JG 04~~ ~u rR 

.. 

• 
STEP E\SR 

s, FUIH• 

l!AlJO~. 

STAkTS ~u " AT C:U~t< ~11 T Al10RU;s, 

211011 04£7 2'> 9t; l'CS NOPF: IF' ~UT h~X· ASSUM[ Pl-.:RlUD 

21200 tJH.Q All 7~ B!'P SE:UD EL~E PUT ~ ~0 R~S5 l" STACK 
2 llUO o4to n .Hn JMP N01' DISPLAY AN ~ G~T N~XT cn~MANU 

21400 U4U: VI NI.JP 
21500 0 H~F U I l•fJP 
/16(10 04''0 I) I >«JP 
21 7Ut'i !JO' I 01 NOP 
2180'J • GU Cl1'1·'1 Ar;IJ P1<uo;sSING, CAUM:S E'XIT f'RUM l) f.~1. HdSJ ~I'l·i CYc1,i:: CIJtlr;fU< 
21900 
220f)fJ 
22100 

•
* 
* 

~ALTt:ll, USE: wHE~ FjqSt;t.ll "IT" lffl\•tGG ! ~G. 
C•.JN '(POL IS PASSUi 'Ill 'ft<!:: Cl!Pk•:>1T AllDKl-.:SS kE:ACNt:.U 
•HlLe. STF.PPJ,,G (l~ TkACI~G. 

222ro 
22300 
22400 
225ou 
22600 
22700 

Gn 
* DISPLAY 
* 
* 
* 
* 

PT! 
Cll MMANU PRUCESSI~G, 

FXIT ~· ~ll l< Df~MOc<(SJ 

DI5PLAl5 15 JNSTRUCllU•S fRn~ •E:MONY I~ 

PlSA5SEMhLED raR~. 
CU•·'1ANP FOk,..SI nxxx~ (•R D, 

•HE~~ XXXI IS A 4 DI~l[ HEX ADUN~Sb 
u, CAllS•:s DISPLAY llJ STANT ~1 TH [tiE: CIHlR El• l 

22ijtJ(l • I~STfiUCTIO~ 
22900 U4f J 7E 0450 UA~ J .~p fl All 
230uo 04Fb ~b OE DISPLA LO AA IS Uc~ 

2 3IOIJ oH·s tl 'I A077 STAA LI•ES 
23200 041'8 ~I) 85 HSR BAD OR GE:T ~ ()DRESS 

23300 04H' 24 06 R.CC SH Ow If ~n ~kkUk n~ F• 1RY• HHANCH 
2340U v4 FF 3 0 'ISX ~E:l ADnRESS fND~ STAC~ 
23500 0500 H: 05 J,DX 5, X 
23600 0502 F'F AuUC STX Al!Dk , A•ll ~f;T f'Uk lJ!SASS•.•·>iLt:k 
23700 0505 R6 IU &Mn~ t.IJAA •SIO HIJME llF-' 
2380(1 0507 BJ) UOl JSk uun:u: 
23900 USUA ~lJ o2 ~SN SHOLl~ GO DISPLAY l~STkUCTLJ~ 

24000 050C :lo DI bP.A NE~T2 l;r.T A•ll]k~;i; CIJ'•l.\A~, D 

24100 L>IS~LAY, THe: ~f: GIS'l'f.: ks JN · rH~: STAC~ ARt: l'llSPLAH: 11, 
24200 Cr.if1o<A•IJ f ' IJkMI R 
24 300 * 24400 0501£ t!ll 04bb SHllREG JSR REC;s DISPLA! REGl~Tt:PS 
2450(1 
24600 

0511 7E 0441 HACKUP 

• 
J >I P CO Mm' G(• r;~ . T A~01HE. Cll"l'A;<ll 

247(10 
24800 • 
249% (1514 81.J BD ~YN E\SR llYH: Gf;l. INPUT rYfE 
250011 05lb 25 04 bCS GAG r:.AD vnun 
25100 0518 3u 1·sx SET VAI,IJ~. H• ~TACK 

252Uu 0519 OB JNX APJUST AOD~tss FOR M~l•G I• A bUHRUUTl•E 
25300 CJ5 I A Qij l~X 

25400 051A 39 kTS 
255CIO 051C 31 GAG INS 
2560(1 05lll JI INS 
25700 U51E: 20 D3 !lRA DAB 
25800 
25900 

•* sio:r cn~OITION CUOE RF:GISTt:R. COMMA~O FORMI cxx 
i1:iooo * i>IHf:RF: XX IS A 2•DIGI l H•:X VAf, Ut: Tl1AT 
26100 • THF: CC REGISTER I• 1H€ STACK •ILL bt: St:T 
26200 
26300 
26400 0520 BO r:z 

•
• 
RSETC l:lSR B'iN 

Tr.i, 

GET INPUT B'iTE 
26500 0522 A7 00 SETREG STAA x 
26600 0524 20 B9 BRA NEXT2 GO GET A~OTHER COM~AND 

26700 
26800 ** SET B•REGISTER, COMMAND fORMI BXX 
26900 * 27000 0526 80 EC RSETB BSR ll'iN GET INPUT B'iTE 
27100 0528 OY BSETS INX 
27200 
27300 
27400 
27500 
27600 

0529 

0528 

20 

Bil 

r7 

E7 

•* SET 
• 
HSETA 

BRA 

A•REGISTER, 

BSR 

SETREG 

CUMMANO 

BYN 

FORMI AXX 

27700 0520 08 INX 
27800 
2790() 
2BOUO 
28100 

0521' 20 FB 
* SET 
• 
* 

BRA 
X•REGISTEH, 

BSETS 
COMMAND FOR~ATI XNNNN 

~HERE NNNN IS A 4•DIG!T HEX VALUE 

2820C 0530 BD 04~2 ASETX JSR llADDR GET 4 Dlt;ITS 
28300 0533 25 !le: llCS DAB BAD INPUT? 
28400 0~35 30 TSX NO• GE:T STACK Ar>DRESS 
28500 0536 09 DEX St:T X VALUE IN STACK 
28600 0537 09 DEX 
28700 OS.l0 09 DEX 
28800 0539 RD 28 !3SR SE:TS 
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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 form icros out there than that. Where can you find a 
fully interfaced Wholesale/Retail Distribut ion 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 IMS professional staff and we support what we sell. 

But thats not all . International Micro Systems has the strongest dealer marketing plan in the 
industry. With our . . . . . 

$245 Dealer Demo System. 

we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 
should be all about. -- - - · 

Financial Systems Wholesale Distribution System 

--

­

GL. A/P, AIR Purchasing & Receiving 
Payroll Inventory Control 
Cash Receipts/Disb. Invoicing & Receivables 
Job Costing Salesman Comm. Reporting 
Mailing List Mgmt. Backorder Management 

Medical/Dental Manufacturing Inventory Control 
Office.Scheduler Finished Goods Inventory Mgmt. 
Patient Billing & PVR Parts Inventory Mgmt. 
Insurance Forms Parts Purchasing & Receivi ng 

Governmental/Educational Bill of Material 
Student Record Keeping Product ion Scheduling 
and Scheduling 
Fund Accounting 

INTERNATIONAL 

MICRO For details on our demo special, contad us at: 
8425 Quivira Road, Lenexa, Kansas 66215 

88i8i-8i5vsT~E,Mii1SliiiPihoinie:i<9i 0iiiiiiiiiiiiiiiiii13i>i 33i
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Listing 1 continued: 
28900 
29000 
29100 

0538 20 A2 NF.XT3 
* PATCH 
• 

~PA 
CUi~MAND 

NF.XT2 
PtlDCESSOR, COMMAND F"ORMATI PXXXX,Ni'< NN •l•I , , , , (CRJ 

WHERE XXXX JS A 4•DIGIT HlX AODRlSS 
29200 * ANO NN IS A 2•0ICIT H~X VALUE 
29300 * lNTER AS ~ANY 2 DIGIT VALU!S AS NEEDEno THEN T[f!MINATF. STRI~G 

29400 * wITH A CARRIAGE RETU?N, EACH NN VALU~ IS PLAC~D IN MEMURf AS 
29500 
29600 
29700 
29800 053D ~D 0482 

* •
• 
PATCH 

IT IS ENTERF.Oo 
CONTAINING THE 

JSR tlAODf! 

ll,LESS AN EHR!lR IS MAr.l, T~r.; 11 THE ~N 

ERROR IS REJECTED A"'D lS NUT STORED, 

GET ADJJRt,SS 

VALIJE 

29900 
3001)0 

U540 
0542 

25 
n• 

e. 1 
A075 GETt'IOR 

ecs 
STX 

DAB 
XSAV 

JU"P 
SAVE 

If ~01 liEX 
x fllP LATER 

30100 U545 Bl) 04A3 GETS JSR t!YTP. Gf.T 2 IJ 1c;11 ~ ATJllE 
30200 0548 25 OD BCS WHAT Jll " P IF' NOT Ht;X 
30300 054A ff. A075 LOX XSAV ~ESTORr_ x 
30400 054D A7 00 STAA x ,A~D STORE Ti•o. VALllf: 
30500 u54F" 08 INX P1 1INI TO •t: xr LnCATl U!> 
30600 0550 86 20 !.DAA # I SPACE-: flt; TO~UI !~PUTS 

30700 u552 Ell) i,;1 DI JSH uun:EE: 
3081!0 u555 20 Ell l;HA GET M l l ~ (;(J GET f'DP<. !NPl>T 
30900 0~57 88 DU EURA IS{)D INPUT ~1DT HEX• C:APl'!AG<. CllDE? 
31000 05~9 21 .:o br:u Nr.X 1'3 J\IMP II' ns 
31100 U55B d ij 21 o:IJRA IS 21 CrJ,..,.A? 
31200 0550 27 Eb bt:1; GE1S JIJ MP H' ~ E'. S 
31300 055f 20 92 bkA DAH ,EL·S« <.Hl'Uk 1 F' fl ( Jl 

.!1400 
3151)0 
31bVll 
31700 05b I 3tJ 

** SUPPDHf 
• 

SURUUT!~ C: · 

TSX 

MOV~ ADG~fS~ lNfU STACK 

PllT 11H: ADDRESS Ii• TdE STACK 
31 aov 0562 (Jij 1 [\Ix. 
3190() U563 i:\b A1J11C SE:TS 1. r> Ah AMl>< 
32000 0'>6b A7 (16 STAA b 1 X 
3 2100 
ni,.. o 

Ujb? 
U561:l 

Mb 
A7 

AUOD 
07 

LnAA 
STA~ 

AUDk+l 
7' ~ 

323oe O'>bD 39 •TS 
32400 * 325uO • SUPPO RT SURR (1U 'J ! 1< - sr: T APP El. f>AC; r AI JD ~E:SS ANIJ CALL DISAS SF:M <' l" R 
32600 * 
327eo v5br; CE 01A4 SHuLIN LDX •APP 
.)2Ef(1\_I OS 11 rY All 7C STX APf'M> 
3290Q 0574 "U O I) I~ JS~ Nf:XT!. GO TU nlSA5SE M HLF~ 

330 1) 0 
3 310 iJ 
33200 
33300 

057"/ 39 
* CIJ MMAN{) 

• 
* 

H[S 
TAHLf: , ~ACrl 1:. rllHY IS 3 KYTr; S L 11~1 G, H1r~ f Il'ST BYTE IS '!Hf ~SCI! 

CONMANU CijA~ACT f R, 1HE ~EXT 2 P'T ~ S Awf I HE Pwoc~ss 

AlJl.J~E~s. fH~ TA t< L,, IS T•l<•'d~ATHJ •lT~ ~ ~Yrt; l)f ZF.Hl .IS, 
33400 .. 
33500 057R 53 CO 'I TAB F·cc /S/ STl:.P CO"'"°A~I' 

33b00 O'H 01;:5 f'J JH SHP 
33701' IJ57B 54 f'CC IT I 
33800 057C 04C4 f'DB T~ACE 

33900 057<: 52 F'CC /R/ ~EGISHR [.;JSPl.~V 

34000 0571' 0501'.: f'DB SHURE:C 
34100 0581 47 rec /GI 
l420Q 058 2 041'2 f'D!l GIJ 
34300 (/ 5 ~ 4 44 fCC If)/ 

34400 0585 U4fb fDB DISPt,A 
34500 05~7 43 F'CC /Cl 
34600 0588 05/.IJ f'Ofl RSC:.TC 
34700 05ijA 41 fCC /A/ 
348(10 
34900 

v58B 
U580 

U5lf3 
42 

f!JH 
f'CC 

RS~: TA 

IHI SE T B• f!E.G I ST EFI 
35000 OS~t: 0526 f'[)~ RSl::Tl:l 
35100 0590 SB fCC IX/ 
35200 0591 0530 fDB llSrTX 
35300 0593 5ll n:c /P/ PATCH 
35400 (J594 0530 rnB f'ATCI< 
.!550(• 0596 OU re~ {_J, u, 0 
35600 0597 Ot! 
35700 IJ'>98 00 
35800 
3591)0 
3600•) 

0599 

059A 

00 

43 
* HEGISTfM 
CCL 

res o 
lDENTlf ICATION 
fCC ICC B A XI 

~ : ND Of TABLE 

REGISTER ID LI NE 
36100 059R 43 
36200 059C 20 
36300 0591) 42 
364·)0 059E 20 
.!6500 059f 2U 
36600 OS All 41 
3b700 05AJ 20 
3&800 05A2 20 
36900 05A3 58 
37000 05A4 OD C14Lf F'CB CAP~IAGl RETUkN/LINE fEEn 
37100 05A5 OA 
37200 'J5A6 04 
37 300 E~D 

Listing 2 starts on page 346 
Listing 3 is on page 358 
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We're 
known 
for our 

fine print. 

The type you get out of most printers you 
wouldn't send to your maiden aunt, much less 
use for your important correspondence. And up 
to now, in order to get a dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks. 

Not any more. 
The Epson MX-80 challenges any dot matrix 

printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode gives you a tack­
sharp, clean, easy-to-read 
face with true descenders-at 
a fraction of the price of daisy 
wheel printers. We give you a 
user-defined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66or132 col­
umns. We give you adjustable 
tractors so you can do any­
thing from labels to memos to 
manuscripts. Fast and clean. 

But if you think print qual­
ity is the only thing we have 

n. 

to sell, you're wrong. The MX-80 may be the 
most revolutionary printer to come out in the 
past ten years. 

For starters, it features the world's fir~t dispos­
able print head-after it's printed between 50 and 
100-million characters, just throw it away. A new 
one costs less than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize throughput. Finally-and this is the 

best part-you can buy an 
MX-80 right now for less than 
$650. 

And that's what we call a 
lot of fine print for the money. 

EPSON 

EPSON AMERICA, INC. 

23844 Hawthorne Boulevard •Torrance, CA 90505• (213)378-2220 
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Listing 2: The disassembler routine included as part of DEMONS. The packed-mnemonic table and format table occupy much space. 

00100 
00200 
oo3ou 
00400 
00500 
00600 
00700 
00800 
1)0900 
01000 
01100 
01200 
01300 
01400 
01500 
01600 
Ol7CJO 
01800 
01900 
020CJO 
02100 
02200 
02300 
024 0 0 
02500 
02600 
02701.1 
02800 
029011 
03000 
03100 
03200 
03300 
03400 
03500 
03600 
0371)0 
0)800 
039GO 
04000 
04! CIO 
042(Jo) 
0430U 
04400 
04500 
0460() 
04700 
OHvJ 
0490<} 
05001J 
05100 
0520CJ 
05300 
IJ54VIJ 
055(10 
05600 
05701) 
05800 
o5•rno 
06000 
06101J 
Ob200 
06300 
U6401J 
06500 
066(1(1 
06700 
Ob BOO 
Ob9C1U 
07000 
07101) 
07 2(ltl 
07 3•)0 
07400 
07500 
07600 
07700 
07800 
07900 
08000 
08100 
08200 
U831JIJ 
08400 
08500 
08600 
08700 
00000 
089()0 

NAM DI SA SM 

** AUTHOR! A,I, HALSEMA 
* DATEI t0•2d•l977 
* OBJECT MACHINE! SWTPC 6800 
* P~OGRAM N~MEI DlSASSE~BLER VERSION !,I 


* 

OPT 0 

0000 ORG soooo 
F:047 ll~DDR t::QU SE047 

AOOC ADUR FCU SAOOC 

E07E POATAI C:OU SE07E 


** OPERATOR INTERFACE 


* 
OOoO tlD E047 START JSR Ell<DDR GET DUMP ADDR&SS FROM LlPERATUR VIA MIK!lUG 
0003 86 OF' LDAA 115 SET t Of LINES TD DUMP 
0005 tl7 A077 STAA LINES 
OOOil CE Olb9 LOX #ERASE ERASE CkT SCREE!J 
OOOB Bll E07E JSR PDATA1 
OOOE CE 01A4 LIJX •APP SET APPENDAGE ROUTINE AIJDRESS 
0011 FF Ao7C STX APPND 
0014 BO 02 l:ISR N!':XTL 
0016 20 Et! BRA ST APT 

* 	DISASSF:MBLER, ENTE~ WITH DISPLAY START ADDRESS AT SAOOC, 

NLJMijER LlF' LIN~S TO DISPLAY AT LABEL 'LI~!St,
* SET ADDRESS If APP~NDAGE ROUTINE AT A07C* ENTER VIA JSR,* EACH TIME A LINE IS REAOl1 APPENDAGE RECyEVES CtlNTROL VIA JSR, RETURN VIA RIS,* fXIT wITH SAOOC CO~TAINING ADDl<ESS UF NfXT* INSTRUCTIO~, LOCATION SA04A CONTAI~ING 32* 
fllTES Of ASCII TfXT n;PMINATf.IJ BY Ck,LF,04,*.. LOCATIO~ 1 LINES 1 >/ILL CONTAIN ZERO, 

OOld F'E AOOC NEXTL ld)X ADD? GET ADDRESS Of DATA 
00 lli A6 <JO LDAA X GET DATA BYTE: 
00 Ill CF. A06R LOX I ~'llRKA 

0020 A7 03 STAA BIH; ,x SAV1': IT 
oon si- CLRR NOW MULTIPLY ~I 2 
0023 48 ASLA 
0024 59 ROI, !' 
0025 AB O;i ADDA TAD+lrX ADD ~NEMONIC TARLE AOD~ESS 

002"1 E9 Ill AIJCll TAD,X 
0029 A7 07 STA~ ~ASE+l,X SAW THE UISPLACEMENT lNTU TABLE 
0026 E:7 IJb STAR BASErX 
0021) A6 03 LDAA iivn:.x GET HIGH O~IJER NY~RLC: 

002F 44 [,SRA 
IJ03r) 4 4 LSRA RIGHT JUSTIFY IT 
0 0 31 44 LSRA AND MULTIPLY ~y 2 
OO.l2 ~4 ; ·E ANl)A #S fE 
0(J] 4 5F' CLRf.i 
0035 ~tl 05 AflDA fAU+lrX ADU HAS[ OF' F'LAG TABLE 
00 .17 ~9 04 AOC!l F'AD, X 
0039 A7 (19 STAA F'LAGA+l,X S~T POI~TE~ INTO F'LAG TAHL~ 

00.ll; E:7 08 STAB f"LAGA,X 
0030 CE A04A LDX aLitlE 
0040 Cb IR LOA;< • 27 
00~2 86 7.0 LDAA 1620 
0044 A7 04 ~LOP STAA 4,x 
Ov4b o~ lNX 
0047 5A DECEl 
0048 2~ r"A BNE BLrJP 
Oo4A 8b 04 l.DAA 
OU4C A7 iJ5 SHA s,x 
0040. O: OilOA 1,ux •SUDOA 
0051 r'F' A0b8 STX LINE'.+30 
005 4 FE: A07 I LDX W~AS GET THE PACK~D MNE MONIC 
OU57 Ao (10 LIJAA x ANU ~XVANO I~TO ~!SPLAY LINE 
00~9 ~4 7F' ANDA • s 7 F' 
0050 r·: ~ oI LDAH t.ir. 
0050 44 LSRA 
U05E 56 RIJRB 
ous;· H LSPA 
llObO Sb !<ORF\ 
001>1 fiR 40 ADDA #S40 
0063 ~7 A058 STAA UPC:R 
0066 54 LSRH 
0067 54 LSRtl 
00b8 54 LSRl:l 
0069 C!i 40 ADtl' 1540 
OUbd F'7 A059 STAB UPER+I 
OQbE A6 rJI LDAA 1,x 
0070 84 If ANDA #SIF 
0072 98 4(1 ADDA 1840 
0074 87 A05A STAA OPER+2 
007'1 Ab 00 LDAA x GET HI BYTE AGAIN 
0079 81 I~ CMPA I SIB TEST F'IR FCB MNF,MONIC 
0071:l 2b 05 !lNE NfC NOT FCB 
0070 0~ OJCB LOX lf'F'LAG IS FCB• SET FCB FLAG ADDRESS 
0080 <O 26 E\RA Uff 

Listing 2 continued on page 348 
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-------------------------

-------------------------

When Eight Is Not Enough:
CP/M-86™and CBASIC/86'" 

"In 1977 Compiler Systems, Inc. introduced CBASIC'" as 
a CP/M® programming language. It quickly became the most 
widely used BASIC dialect. Since then CBASIC has been 

adapted for use on systems supporting MP/Mr.. and 
. TRSDOS." 

"At Compiler Systems we learned the lessons 
of the past well. So well, that in the relatively short 
time we've been in the software business, we man­
aged to make history ourselves. In fact , CBASIC 
is the standard for CP/M-based business systems." 

- Gordon Eubanks, CSI president 

Today CSI offers CBASIC/86 
designed for 16-bit microcomputer-based 
systems running under CP/M-86. 
CBASIC/86, now available worldwide, 
is based on concepts first used by 
CBASIC including such business­

oriented features as: BCD arithmetic 
with fourteen-digit precision; full for­
mat control of printed reports; ran­
dom and sequential records of any 
length (not limited to 256 bytes); 

aids to structured design, i.e. multi­
ple line funetions and control struc­
tures as well as excellent file­
handling and stringing capabilities. 

But perhaps the best of 
CBASIC/86 becomes clear when 

- i you're using it. To learn more about 
CSI's commitment to support 
CBASIC/86 and CP/M-86 call 

(213) 355-1063 and discuss putting 
CBASIC/86 on your system. 

Send this coupon today, we'll send details that go a 
long way toward answering your questions. 

Name/Date ________________ 

Company _______________~ 

Address----------------~ 

City/State/Zip------------­
OE Ms contact us for pricing 

-

WORLDWIDE DISTRIBUTION FROM CSB 
Compiler Systems, Inc., 37 N. Auburn Ave., P .O. Box 145 
Sierra Madre, CA 91024, (213) 355-1063 

Circle 431 on inquiry card. 



Listing 2 continued: 
09000 ************************************************** 
09100 0082 F'6 AObE NFC LDAB wB¥T TEST F'OR EXCEPTIONS 
09200 0085 Cl 37 CMPt< #S37 PllLB? 
09300 0087 26 05 BNE TPSH 
09400 0089 CE 03BS LOX #PULtJ 
09500 oo8c 20 IA BRA OP'P' 
09600 008E Cl 33 TPSH CMPB 1133 PSHB? 
09700 0090 2& OS BNE TBSR 
09800 0092 CE 03B5 LOX #PULi; 
09900 0095 20 11 tlRA UF'F' 
10000 0097 C8 80 TBSR EORB ueo BSR? 
10100 0099 26 05 BNE SET 
10200 0098 o: 0 3AF' LOX #BSR 
10300 009E 20 08 BRA OFF 
10400 •••••••••••••••••••••••••••••••••••••••••••••••••• 
10500 OOAO SET EDU • 
10600 OOAO FE A073 LDX l'IFLG GET FLAG ADDRESS 
10700 00A3 85 80 BITA 1$80 TEST FLAG BIT 
10800 OOA5 27 01 BEQ Of'f' BIT IS OFF 
10900 00A7 oa INX BIT IS ON• POINT TO 2ND FLAG 
1100(1 OOA8 A6 00 OFF LDAA x GET THE FLAG 
11100 OOAA B7 A06B STAA FLA GD ,AND SAVE IT 
11200 OOAO CE A04A LOX #AAOR POINT ASCII ADDRESS IN LINE 
11300 0080 Bb AOOC LDAA ADDR GET CURRENT ADDRESS 
11400 OOBJ 80 2A BSR CVASC CONVERT TO ASCII 
11500 OOB5 86 AOOO LDAA ADDR+l SAME FOR Low BYTE 
11600 OOB8 80 25 BSR CVASC 
11700 OOBA B6 A06E LDAA WBYT GET CURRENT BYTE 
11800 OOllD 08 INX LEAVE SPACE BETWEEN ADDR,+ DATA 
11900 OOl:lE 80 1r BSR CVASC CURRENT BYTE TO ASCII 
12000 ooco F6 A06B LDAB FLAGD GET rLAG DATA 
12100 OOC3 C4 03 ANDB U3 SAVE ONLY INSTRUCTION LENGTH 
12200 OOC5 F7 A07B STAB SIZE SAVE .IT 
12300 ooc8 08 INX 
12400 OOC9 FF A075 CLOP STX XSAV SAVE POINTER INTO DISPLAY LINE 
12500 oocc FE AOOC LDX ADDR GET DATA ADDRESS 
12600 OOCF 08 INX 
12700 0000 5A DECB COUNT BYTES 
12800 0001 27 10 BEQ NMR NO MORE 
12900 0003 A 6 00 LDAA x GET DATA 
13000 0005 P'F AOOC STX ADDR 
13100 0008 FE A075 LOX XSAV 
13200 0008 80 02 BSR CVASC AND PUT IN DISPLAY LINE AS OBJ, 
13300 !JODD 20 Et. SRA CLOP 
13400 OODF' 7E 018C CVASC JMP TOA SC 
13500 OOE2 fF AOOC f.IMR STX AODR X NO• POINTS TO Nl::XT DATA 
13600 OOES Bb A06B LDAA f'LAGO Gn FLAG llATA 
13700 001!:8 85 40 ll!TA 1$40 SET REGlS1Ek A? 
13800 OOEA 27 07 8EQ NOTA NO 
l 39(J(j OOEC 86 ' 41 LDAJI •'A YES• ADD TO ASCII ~NEMUNIC 

14000 OOEE 67 AU5B SETR STAA llPt:f'+3 
14100 OOF' l 20 OQ SRA rOR·~ 

1420(1 OOF3 85 80 NOTA BITA 1580 SE1 REGISTER ll? 
1430(1 oor5 27 04 tl!::Q FORM NO• ~O REGISTER SJM80L 
14400 OOF'7 86 42 LDAA I 11! ¥ES 
14500 UOf9 20 fl Ilk A SETk 
14600 OOF'B CE AOSE FO;<~, LDX URG POINT ARGUMENT POSITlUN IN LINE 
14700 OOFE Bo A06B LDAA FL AGL• GE:T rDRMAT cnnE: 
14800 0101 44 LSRA 
14900 0102 44 LSPA 
15000 0103 ~4 ll7 ANDA #7 
15100 010!:> 27 OF' BE() DISPLY 
15200 0107 4A DECA 
15300 OIUd 27 I A BEQ REL RELATIVE F'C•f<MAT 
15400 OIOA 4A DECA 
15500 OlOH 27 3D bEU IND INDEXW F'ORMAT 
15&00 UlllD 4A DECA 
15700 OIOE 27 4b !!ED IMM IM~EDIATF FORMAT 
158(10 0110 80 03 Sl!BA •3 fCB? 
15900 0112 27 49 BE:Q FC!:!FR 
16000 0114 80 57 IJOMV 8SR SET~ NONE OF THE A8DVE• MUST HE EXTENDED OR DIRECT 
16100 Ollo n: A07C DISPLY L[JX APP NO GE.'1 APPf.NDAGE PC1ll'f!NE ADDRESS 
16200 0119 AD 00 JSR x 
16300 0116 7A A077 DEC LI1'1ES COUNT LINES 
16400 011 E 27 03 BEQ f' IN ALL DUH? 
16500 Ul20 7E 0018 JMP NEX rL NO• DO NFX1 LINE 
16600 0123 39 FIN RTS GO A~Al1 NEXT COMMAND 
16700 * fURMAT A~GllMt:NT F !ELD FUR A R~LATIVI:: INSTRUCTION 
16801) !1124 80 47 kE:I, !JSR SET ,~ SET S A~D ~OVE BYTES 
16900 Ol2b fE AOOC t.nx ADC'R POINT TO OHA 
17000 0129 09 DEX 
17100 012A 4f' CLRA CALCULATE Eff~CTIVE ADDRESS or 
1720u 01.!i:\ l::b 00 L'JAA x R~. LATI V[ Ir'STRllCT!O~ 

l 7300 0120 'JA Ill BPL POS 
17400 Ol2F 43 Cll'1A 
1750() Ol 3u F'~ AOeO POS AOPA Al>DR+I 
17b00 (JlJ3 !l9 AOOC ADCA AllDR 
17700 0136 01 NOP 
l 780l• 0137 01 NOP 
17900 OIH 01 NOP 
1800(1 0139 Cf. A0b4 LOX I ABS+ I 
18100 Ol3C !ii! 4E BSk TCIASC Listing 2 continued on page 350 
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PMC-80 Expanded 


Use all standard peripherals and existing software 


When you buy PMC-80 you get hard­
ware and software compatibility with 
the most popular microcomputer sys­
tem i~. the world- that means thou­
sands of disk and cassette based 
programs and all kinds of peripherals 
are instantly available! 

PMC-80 has configurations that give 
the computer enthusiast a way to grow 
from a STARTER system in affordable 
increments. Begin at a low $675 for the 
basic 16K level II system and grow to 
the complete 48K memory system pic­
tured above with two floppy disks for 
less than $3000. 

FASTLOAD option inputs short pro­
grams as fast as "disk" from ordinary, 

standard format cassettes. Fast, reli­
able and economical! 

PMC-80 COMMUNICATOR option pro­
vides interface to modems and parallel 
port printers. Take your pick of periph­
erals for communication with elec­
tronic bulletin boards and low cost 
timeshare services via phone lines from 
your home or business. 

PMC-80 EXPANDER option provides 
the most powerful configuration with a 
total of 48K memory, provision for 4 
mini-floppies, printer interface, RS­
232C communications interface, plus 
a slot for the popular S-100 boards. 

Sold through computer stores. 

Personal Micro Computers, Inc. 

475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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Listing 2 continued: 
18200 0131:: 17 TBA 
18300 Ol3F lil NOP 
18400 0140 01 NIJP 
18SOC 0141 oil 4Q RSR TOA SC 
18600 (ll43 86 24 LD4A I I$ 

18700 014S 87 A063 STAA AAS 
1eaoo 010 ;o cc BRA DI SP LY 
18900 * rO~HAT ARGU~ENT f'lKLO rOR AN l~nEXED I~STRUCTIU• 

19000 Ol~A oD 21 I' U ASR SETM su· s AND MOVt: ~YTES 

1910U 014C 86 2C LDAA 11, APPLl<ll ,>.TO fir~ Lll 

19200 Ul4F.: A7 01 STAA 1,x 
19300 0150 Ho SH J, DAA a•X 
19400 0152 A7 02 STAA 2,x 
19SO•J 0154 20 co !'PA IJlSPLY 
1~600 * FUNMA1 ANGUM~N1 rI~L D fUH A• l~~ ~~ IATE I•STR~CTlUN 

19700 OlSb ri6 23 IM V. LDAA • 1 1 PIH.Cl::ED f' IEl,D w!Th A I 
19800 ll 158 A7 00 STAA X 
19YOO 0 I ~A 08 l•X 
20000 01Sb 20 ll 7 RRA om1v 
20100 * rO~ ~•T ARGUMENT FIELD FDR AN fCH PSEUDO 
20200 OISD 86 24 FCkfR LDAA I I 6 lo'l.lVC: DA'fA f'U" FCB 
20 )(JI\ UISf' A7 00 STAA x 
20400 0161 n: A04f' f,llX LINE+S 
20SOO Olo4 ff A05f' STX ARG+I 
20600 0167 20 AD fl RA DlSPLY 
2070!1 01~9 10 c:RASE FCB SIU,Slc,$04 
20800 0 I bA 16 
20900 0161! 04 
21000 OlbC vi ~OP 

21100 * GENER Al, ARGUloll':H'f FIELD FORMATTING 
2!20fJ 0160 86 24 SF:TM LDAA I I 6 . SET uOLLAR SIGN 
21300 Olbf' A7 00 STAA x 
21400 0171 Bf' A073 STS WfLG PREPARr. ro MOV~ BYTES 
21SOO 0174 8~; AOSI L(IS aL!NE:+7 
21601) 0177 f6 A071l LOAR SIZE GET OBJECT INPUT SIZE 
21700 Ol7A Cl 03 CMPR •3 IF SIZE: 3, MOVE 4 AYTES OF ASCII 
21800 017C 26 01 BNE DLOOP 
21900 01 H; SC INCB 
22000 017F US DLOOP INX 
22100 0180 32 PULA 
22200 0181 A7 00 STAA x 
22300 0183 SA DECB 
22400 0184 26 F9 tlNE DLODP 
22SOO 0186 BE A073 LOS Wf'LG RESTORE SP 
22600 0189 39 RTS 
22700 Ol 8A 01 NOP 
22800 0188 01 N\l.P 
22900 * CONVERT CONTENTS Of' A TO ASCII AND STORE AT ADDRESS POINTED TO BY X, 
23000 * Rl::TURN WITH X INCREH~NTED AND B UNCHANGED, 
23100 0 I 8C 3 7 TOASC PSHR SAVE ll 
23200 0180 lb TAB COPY A 
23300 OISE 44 LSRA GET LEFT NYBBL 
23400 Ol8f 44 LSRA 
23SOO 0190 44 LSRA 
23600 0191 44 LSRA 
23701) 0192 80 04 BSR ASC CONVERT TD ASCII AND STORE 
23800 0194 I 7 TAA ..,23900 0195 84 OF ANDA GET RIGHT NYBBL 
24000 0197 33 PULR RESTORE B 
24100 0198 ~B 30 Ase ADDA U30 CONVERT A DIGIT TO ASCII 
24200 Ol9A 81 39 CMPA 039 
24300 019C 23 02 BLS OU 
24400 019E 88 07 ADDA #97 
24500 01A\l A7 00 uu STAA x 
24600 01A2 08 INX 
24700 01A3 39 RTS 
24800 * APPENDAGE FOR LINE DISPLAY 
24900 01A4 CE A04A App LOX #LINE GET ADDRESS Of' TEXT. 
25000 01A7 BO E07E JSR PDATA1 DISPLAY THE LINE 
25100 OIAA 39 RTS 
25200 •
25300 • PACKED MNEMONIC TABLE 
25401) •
25500 * MNEMONICS (ALPHA ONLY) ARE TRUNCATED TO THE 5 LOW ORDER BITS 
25600 • AND STORED 3 IN 16 BITS, THE HIGH ORDER BIT OF THE 16 18 USED 
25700 * AS A FLAG WHICH1 If' SET1 INDICATES THAT TH~ SECOND FORMAT f'LAG 
25800 * BYTE OF A PAIR SHOULD BE USED, 
25900 01AB 1862 MTAB FOB '1862 FCB 00 
26000 OIAO 39FO FOB I 39rO NOP O 1 
26100 OIAF 1862 l"DB 11862 rCB 02 
2620U 0181 1862 f'DB 81862 FCB Ol 
2630\1 011;3 1862 n >tl SIB62 re;. U4 
26400 Olf;S IH62 Fl)!\ Sl~o2 F"Cf· o~ 
26500 011:17 5030 f"D~ SSOlU TAf' 06 
2660ll Olll9 S2vl flJ!J SS201 TPA 07 
26700 OIBR 2SDR f"IJH S25D8 I•X UR 
2680<.t Oll'O IOB8 f"DB 510~8 flO 09 
26900 OIE!f 0[1~6 FDR SOIJ96 CLV O~ 
27000 01CI 4C~b r"Dll $4CB6 SC:V UH 
27100 OICJ 0083 faf.\ SOD93 CLC UC 
27200 OICS 4CA3 F' IJ8 S4CA3 :>EC OD 

Listing 2 continued on page 352 
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**************************************************** 
4MHZ, DOUBLE DENSITY,COLOR&B/W 

GRAPHICS • •THE LNW80 COMPUTER 


When you've compared the features of an LNW80 Computer, you,'11 quickly 
understand why the LNWBO is the ultimate TRSBO software compatible system. 

LNW RESE ARCH offers the mast complete microcomputer system at an outstand­

ing low price. 

We back up our product with an unconventional 6 month warranty and a 10 

days full refund policy, less shipping charges. 


LNWBO Computer • • • . • • • • • • . • $1 ,200. 00 
LNWBO Computer w/B&W Mani tor & one 5" Orive • . • $1,664,00 
A11 orders must be prepaid , CA residents please include 6% sales tax . 
Shipping and handling charge of SlS.00 must be included with every order. 
* TRSBO Product of Tandy Corporation.
** PMC Product of Persona l Microcomputer, Inc. 

COMPARE THE 

FE ATURES 

PROCESSOR 

LEVEL 11 BASI C INTERP. 

rnsao MODEL 1 LEVEL 11 COMPATIBLE 

4BK BYTES RAM 

CASSETTE BAUO Pv\TE 

FLOPPY OISK CONTROLLER 

SERIAL RS232 PORT 

PRINTER PORT 

RE AL TIME CLOCK 

24 X BO. CHARACTERS 

VI DEO MONITOR 

UPPER Arm LOWER CASE 

REVERSE VIOEO 

KE YBOARO 

NUMERIC KEY PAO 

B/W GRAPll! CS, 12B X 4B 

Hl-P.ESOLUT!ON B/\I GRAPll!C S, 4BO X 192 

HI-RESOLUTION COLOR GRAPHICS (NTSC), 
12B X 192 IN B COLORS 

HI-RESOLUTION COLOR GRAPHICS (RGB), 
3B4 X 192 IN B COLORS 

WARRANTY 

TOT AL SYSTEM PR I CE 

LESS MONITOR ANO OI SK ORIVE 

FEATURES ANO PERFORMANCE 
TRS-BO* 

LNWBO PMC-BO*' MOOEL III 

4. 0 MHZ 1 ,B MHZ 2.0 MHZ 

YES YES LEVEL Il l 
BASIC 

YES YES NO 

YES YES YES 

500/1000 500 500/1500 

SINGLE/ SINGLE SINGLE/ 
OOUBLE OOUBLE 

YES YES YES 

YES YES YES 

YES YES YES 

YES NO NO 

YES YES YES 

YES OPTIONAL YES 

YES NO NO 

63 	 KEY 53 KEY 53 KEY 

YES NO YES 

YES YES YES 

YES NO NO 

YES NO NO 

OPTIONAL NO NO 

6 MONTHS 90 OAYS 90 OAYS 

$1,664.00 $1,B40.00 $2, 1B7.00 

$1'200.00 $1,375.00 

LNWSO 
- BARE PRINTED CIRCUIT BOARO & MANUAL •• • ••• •• SB9.95 

The LNWBO - A high-speed co lor computer totally compatible with 
the TRS-BO*. The LNWBO gives you the edge in satisfying your 
COIJllutation needs in business, scientific and personal computa­
tion. With perfonnance of 4 MHz , ZSOA CPU, you'll achieve per­
formance of over twice the processing speed of a TRS-80*. This 
means you' 11 get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-80*)° resulting in tire wi dest soft­
ware base. 

FEATURES : 

TRS-BO Model 1 Level II Software Compatible 

High Resolution Graphics 

• 	 RGB Output - 384 x 192 i n B Color s 
• NTSC Video or RF MOO - 12B x lg2 in B Colors 
• Black and White - 480 x 192 


4 MHz CPU 

500/1000 Baud Gasset te 

Upper and Lower Case 
16K Bytes RAM, 12K Bytes ROM 
Solder Masked and Si lkscreened 

LNW SYSTEM EXPANSION 
- BARE PRINTEO CIRCUIT BOARO 

ANO MANUAL • • • • • 55g. g5 

WITH GOLO CONNECTORS • • • $B4.95 

The System Expansion wi 11 allow you to expand your LNWBO . TRS-BO*, 
or PMC-80° to a complete computer s.vstem that is still totally 
software compatible with the TRS-80* Model 1 Level 11. 

FEATURES: 

32K Bytes Memory 


Floppy Controller 
Seri a 1 RS232 120na 1/0 
Parallel Pri nter 
Real Time Cl ock 
Screen Printer Bus 
On Board Power Supply 
Solder Masked and Si lkscreened 

KEYBOARD 
LNW80 KE YBO ARO KIT 	 •• . .• $B4 _g5 

The Keyboard Kit contains a 63 key plus a 10 key. P.C . board, and 
remaini ng components. 

LNDoubler 
Assembled and Test~d 	 $14g,oo 

Doubl~-dens ity disk storage for the LNW Research's "System Ex pan­
s ion" or the Tandy's "Expansion Interface ". The LNDoublerTM is 
totally software compatible with any double density software 
generated for the Percom' s Doubler***. The LNDoublerTr1 provides 
the following outstanding features. 

Store up to 350K bytes on a single 5" di sk 
Single and double density data separation 
Predsion wr ite precompensation circuit 
Software switch between single and dauble density 
Hardware override into single density oniy 
Easy pl ug in installation requiring no etch cuts, jumpers 

or soldering 
35 , 40 , 77, BO track 5" disk operation 
120 day parts and labor Warrant y 

Doubler is d. product of Percom Data Company, Inc . 

OOS PLUS 3. 20 . . • . • . • • • • • • . • . • • • . . . $g5 . 00 

Micro Systems software's daub le density disk operati ng system. 
This operat ·ing :i.ystem contains a11 the outstanding features of 
a well developed DOS, with ease in useability . 

LNW DATA SEPERATOR 
· Assembled and Tested .• •• .••• $17.95 

The LNW Data Separator provides you with a reliable and inexpen­
sive means of solving your disk data read error problems for your 
5" single density drives. Compatible with both the LNW System 
Expansion and Tandy's Expansion Interface . So~ soldering is 

required. 


CASE 
LNWBO CASE . . • • • • • . • • • • • • • • . • • • . • . • $B4. 95 

The streamline desig n of this metal case wi 11 house the ' t.ft W.80 ~ 

Ll./N System Expansion, LNWBO Keyt.ioard, power supply and fan , 

LNDoublerTf.1, or LNW Data Separator. This kit in c. ludes all the 

hardware to mount a11 of the above· Add $12.00 for Shipping 

PARTS AVAILABLE FROM LNW RESERAR_CH 
4116 - 200ns RAM 

6 chip set $26.00 
B chip set $33. 50 

16 chip set $64.00 
24 chip set • $94.00 
32 chip set .$ 124.00 

LNWBO "Start up parts set" LNWB0-1 $82 .00 
LNWBO "Video parts set" LNWB0-2 $31 .00 
LMWBO Transformer LNWB0-3 SlB .00 

Circle 219 on inqu iry card. LNWBO Keyboard cable LNWB0-4 $16.00 
40 Pin computer to expans i on cab le . $15.00 
System Expansion Transformer . .. .. .. . $19.00 

LNW RESEARCH 
c OR PORAT ION Floppy Controller (F01771) and UART (TR1602) $30.00 

14661-C MYFORD RD· VISA &MASTER CHARGE ORDERS& INFO. NO. 714 - 552-8946 
TUSTIN CA. 92680 ACCEPTED Add $3.00 for shipping SERVICE NO. 714-641 - 8850 

511 

http:t.ftW.80
http:1,375.00
http:1'200.00
http:1,B40.00
http:1,664.00
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Listing 2 continued: 
27 )01J OIC7 C•08 9 r' DB SOl' 8 9 CLI OE: 
27401> 0 IC~ 4CA9 F'DB 54CA9 so UF' 
27500 OICb 4C4 I FD!l S 4C 41 SHA 
27000 UICD oc 41 F'DB soc 41 CBA II 
27 70ll 01cr 1862 nl!J SI ijb2 fCB 12 
2780(1 villi 1862 F'DB SI ij62 rcE< I 3 
27900 il I DJ 1&62 FllB SI ij62 FCtl 14 
28000 0105 I ij62 F'OB Sl8b2 FCF:l 15 
20100 OIU7 son F'Ot\ S5022 TAI:\ 16 
28200 u I IJ9 5 0 41 ·roa S5041 TflA I 7 
28300 OIOb 1862 FOB 5H62 FCB 18 
28400 0 I DO 1021 roB 81021 DAA 19 
28500 OIOF 1862 F'DB 51862 FCH IA 
28600 OIEI 0441 F'Df\ 50441 ABA l!l 
28700 UIEJ 1862 ms 51862 ~-ell IC 
28800 Ull::5 1862 F'DB s 18" 2 FC!l 10 
28900 !JI t:7 1862 F'DB 51862 fC!l IE: 
29000 OIE9 1862 F'DB 51862 FCI'\ IF 
29100 UIEb OA41 FOB 50A4l BRA 
29200 OIED 18 6 2 F'DB 81862 FCH 21 
29300 U I Er' 0909 FOB s 09 09' FHU 22 
29400 01 fl 0993 FOB $0993 BLS 23 
29500 01F 3 0863 F'DB 50863 llCC 24 
29600 O!r5 0873 F'DB 50873 BCS 25 
29700 O!F7 09C5 F'OB S09C5 BNE 26 
29800 O!F9 0881 FOB ao001 BEQ 27 
29900 OIFB OAC 3 F'DB 50AC 3 BVC 28 
30000 OIFD OA03 F'DB S0AD3 BVS 29 
30100 0 lff 0AOC ms SOAOC BPL 2A 
30200 0201 09A9 FOB 509A9 Bl<l 28 
30300 0203 08E5 FOB 508E5 BGE 2C 
30400 0205 0994 FOB 50994 BLT 20 
30500 0207 08F4 FOB SOYF4 HGT 2E 
30600 0209 0985 FOB 50985 BLE 2F 
30700 020B 5278 FOB 55278 TSX 
30800 0200 2503 FOB 52503 INS 31 
30900 020F C2AC HlB SC2AC PUL A 32 
31000 0211 42AC FDB 142AC PUL B 33 EXCEPTION 
31100 0213 1083 FOB t10B3 DES 34 
31200 0215 5313 l'"DB •5313 TXS 35 
31300 U217 C2n~ f Ot' 60~8 !>SH A 36 
31400 021 9 426B r"Db S42b& PSH f' 37 t::XO'PTH1N 
31500 
31600 

0i1b 
0211J 

1862 
4A~3 

n'"
r'Df' 

s I~~ :i 
64A~3 

f"CB 
µrs 

38 
H 

317Uv ()21 F l~b2 f'DE' Sl862 Y'Cf' 3A 
31 BO<! on1 4A89 FOB S4A89 HT! JR 
31900 u22 3 IR62 FDF.< s l ~ t· 2 H'.k JC 
32000 uU5 !Rb 2 FDk $1862 F'r 8 3D 
J 210·1 0121 509 f DR S~C29 wAI H: 
322UCJ U<29 4D:9 fOI:\ S4U:9 swr 3r 
32 )Qr, t27tl HA 7 FD!:\ S 3&A 7 l'E:G A 
32400 
3250(1 

V22ll 
u;;i, 

181:>] 
l ~o2 

fD[' 
f'DH 

SJb62 
Sl~62 

r'CE 
rec­

41 
42 

J261JIJ ll 2 31 C)fl,: O FOi• suon1 COM A 43 
3270(1 lJ2 3 3 3272 FIJI'\ s 3272 LSP A 44 
32800 Ol35 1862 Fn. tl SI b 6 2 r'C" 45 
32900 Ul37 HF'2 fllfl S49F2 ROI< A 4b 
;JO.JC, u:i 39 01>72 FDll Sfl672 AS~ A 47 
331 uo [JlJiJ OohC FCJtJ S066C ASL A 48 
33200 u; 31J 49r:c f ilK 64~r.C ROL A 49 
333Uv O.!H' lOA3 f'lHI SI OA3 DF.C A 4A 
334uo 0241 1~~2 f'l)fl Slboi f'CI' 4f\ 
3350<) 024! 2SC: 3 f IJR S25C3 INC A 4C 
3360() OHS 5 2"14 Fl1il 65t74 TST A 41) 
3370<) 0247 p,62 rnB Sl862 f'CFI 4E 
33800 0249 uon FDE1 60097 CL~ A 4F' 
3390u 0 .!41:\ 38A7 FDB S38A 7 l•F:G B 
HO Ou 024D \~62 fDB SI~~ 2 FCfl 51 
341 uo 0 2 4F' 1862 r'Ul:l Sl&62 e·c11 52 
34200 0251 OlJF.n F'D8 SODF.:n cr:i•• Fl 53 
34300 0253 3272 fLlll 63272 LSP 8 54 
34400 U]55 1862 FDR Sl~62 FCB 55 
34500 OJ57 49f'2 FDA 6 49F'2 RDR B 56 
346(10 (J 259 Ob 7;> rill' S0672 AS!l tl 57 
34700 <J;/58 <J66C FOB 6066C ASL fj 58 
34800 0251l 49":C fl8 64~1:.C ROL B 59 
34900 u25r !UAJ fDH 51UA3 Dl::C B 5A 
350(/() 0261 1ijf>2 f'DA S18~2 FCB 5Fl 
35100 026J 25C3 FOil S25C3 INC 8 5C 
35200 0265 5274 F'D8 65274 TST Fl 5['1 
J53UO 02b7 )8b2 FD!\ Slil62 FCb SE 
35400 0269 0092 FOB SOL•92 CLR B 5f 
35500 02btl J~A7 FUl:l 538A7 NEG,X 
356(r0 026ll 1862 FOB 118" 2 FC!l 61 
35700 0.26F 1862 fi'OB 81862 FCB 62 
35800 0271 ODF.D Flll:l SOlJEI.> CQM,X 63 
359UO u273 J272 FOB S3272 LS!l,X 64 
36001) 0275 1862 F'Dll Sl862 FCH 65 
36100 0277 49F2 fl)B 849F'2 POil, X 66 
36200 0279 0672 FOFJ 60672 AS!l,X 67 
36300 u27tl 066C l'DB S066C ASL,X 68 

Listing 2 continued on page 354 
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Oil, 
~(l<c:ammodore 
400B (BK RAM - 40 Column) ... .. ....... .. ..... $ 79S 
16K "B" (16K RAM - 40 Column) . . . . . . . . . . . . . . 99S 
32K " B"(32K RAM - 40 Column). . . . . ... .. . .. . . 99S 
32K "N" (32K RAM - 40 Column). . . . . . . . . . . . . . 129S 
4032 "B" (32K RAM 4.0 Basic - 40 Column) . . . . 129S 
4032 "N"(32K RAM 4.0 Basic - 40 Column) . . . . 129S 
4016 "B" (16K RAM 4.0 Basic - 40 Column) . . . . 99S 
4016 "N" (16K RAM 4.0 Basic - 40 Column). ... 99S 
2022 Tractor Printer . . . . . . . . . . . . . . . . . . . . . . . . . . . 79S 
4040 Dual Disk (340 2.0 DOS) . . . . . . . . . . . . . . . . . . 129S 
BOSO Dual Disk (1 Meg, 2.0 DOS) . . . . . . . . . . . . . . 179S 
B010 IEEE Modem . . . . . . . . . . . . . . . . . . . . . .. . . .. . . 39S 
CZN Cassette. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9S 
PET ­ IEEE Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
IEEE-IEEE Cable . . . ...... . . ... . . . .. . .. ... . . . . . .. SO 

ALTOS COMPUTER SYSTEMS 
RAM DISK 

ACS BOOO-IS 64K 2SOK $2B40 
ACS B000-2B 64K SOOK 3SOO 
ACS B000-1 64K SOOK 3B40 
ACS B000-2 64K 1M 4SOO 
ACS B000-4 64K 2M S600 
ACS BOOO-S 64K 1M S990 
ACS 8000-6 Mul2 - Multi-User 
(14.S M-Winchester) 112K 1M 10,670 
(29 M -Winchester) 112K 1M 11,B70 
ACS 8000-6 Mul4 Multi-User 
(14.S M-Winchester) 20BK 1M 11,960 
(29 M Winchester) 20BK 1M 13,160 

EPSON PRINTER 
MX-80 

BO Columns, 9x9 Dot Matrix 
Bidirectional Printing .. $64S 
Interface Cards 
B140 (RS-232) , ... .. .. . .. $SS 
B161 (IEEE 4BB) . .. ... . .. . . SS 
B131 (Apple Card) . . .. .. .. BS 
B230 (Apple Cable) . .. . .. . 2S 
B220 (TRS-BO Cable) .. . ... 3S 

PROFESSIONAL 
SOFTWARE 

Word Pro I (BK) .. . $29.9S 
WordPro Ill 
(40 Col.) 16K .. ... 199.9S 
WordPro Ill+ 
Enhanced 
Version .. .. .. ... 29S.OO 

WordPro IV 
80 Col., 32K ...... 37S.OO 
WordPro IV+ 

Enhanced 
Version .... .... . 4SO.OO 

NEC 
Spinwriter 

5530 (Parallel) .. ...... $3055 
5510 (Serial) . . . .. . .. . . ... 3055 
5520 (KSR-Serial) ....... 3415 

32K Superbrain 
(360K Disk Storage), CP/M* . . . .. .. .. . .. .. . $2995 

64K Superbrain 
(360 Disk Storage), CP/M* .. .. .. ... . . . . .. . . .. 3150 

64K Quad Density Superbrain 
(700K Disk Storage), CP/M* . .. ..... . ...... .. 3995 

ATARI • e~@COMPUTER ""'­ = 
SYSTEMS ·-~~. -

ATARI 400 (8K RAM) . . . .. . .. . . . .. . .. . .... $499.00 
ATARI 400 (16K RAM) . . .. ... . .. . ... .... ... 630.00 
ATARI 800 (16K RAM) . . ....... .. .. . . .. . . 1,080.00 
ATARI 410 RECORDER .. .. . . .. ... . .. .. ... .. 89.95 
ATARI 810 DISK DRIVE .. .... .. ......... . .. 599.95 

NEECO also carries all 
available ATARI software 

~ T~C}~~'e"putczf 
16K APPLE II+ . . .. . $1330 
32K" II+ .. . ....... . .. 1430 
48K" II+ ..... .. ...... 1530 
APPLE DISK 
w/3.3 DOS.. . .. .. . . . . . 650 
APPLE DRIVE 
Only .. . ..... .. . . .... . . 495 

APPLE Ill in Stock!! 
12BK, with Monitor and Info Analystpak . .. . ... 4740 

Multi-Cluster for Commodore Systems. 
Allows 3 CPU's (Expandable to 8) to access 
a single Commodore Disk. 
Multi-Cluster .. . . .. .... . .. ....... . $795 (3 CPU's) 
Each Additional CPU $199 (up to B) 

DIABLO 630 
45 CPS, Letter Quality 
RS-232 Port . .. . .. $2,710 
Tractor Option ..... 250 

FP 1500TRACTOR OPTION .. . 225 

55 CPS 
Letter Quality 

High Reliability 

Circle 282 on inquiry card. 

Serial or Parallel $1995 

25 CPs, 
Letter 

Quality 
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Listing 2 continued: 
36400 0270 4~EC FOB S49EC ROL,X 69 
3&500 u27F IOA3 FOB 810A3 DEC,X &A 
36600 0291 1962 FDl:l 51962 FCB 6B 
36700 0293 25C3 FOB 825C3 INC,X 6C 
36900 0295 5274 FOB 15274 TST1X 60 
36900 0297 29BO FOB t291:l0 JMP,X bE 
37000 0299 0092 FOB 80092 CL!l1X 6F 
37100 029B 39A 7 FOB S3SA7 NEG 70 
37200 0290 1962 FDll S1962 FCB 71 
37300 029F 1962 FOB 81962 FCB 72 
37400 0291 ODED FOB SODED COM 73 
37500 0293 3272 FOB 13272 LSR 74 
37600 0295 1962 FOB *1962 FCB 75 
37700 0297 49F2 P'DB 849F2 ROR 76 
37900 0299 0672 FOB 10&72 ASR 77 
37900 0291:! 066C FOB S066C ASL 79 
39000 0290 49EC FOB 849EC ROL 79 
39100 029F 10A3 FOB ll~A3 DEC 7A 
39200 02A1 1962 FOB 11962 FCB 7B 
39300 02A3 25C3 FOB 125C3 INC 7C 
38400 02A5 5274 P'DB 15274 TST 70 
39500 02A 7 29BO FOB 129BO JMP 7E 
39600 02A9 0092 FOB 10092 CLR 7F 
39700 02AB 4EA2 FOB 14EA2 SUB A 90 
39900 02AD OOBO P'OB 80DBO CMP A 91 
39900 02AF 4C43 FOB 14C43 SBC A 92 
39000 02B1 19&2 FOB 819&2 FCB 93 
39100 02B3 05C4 FOB 805C4 AND A 94 
39200 02B5 0934 FOB 10934 BIT A 95 
39300 0287 3091 FOB 13091 LOA A 96 
39400 02B9 1962 FOB 81962 P'CB 97 
395UO 02BB 15F2 roe. 815F2 EOR A 99 
39600 02BD 0493 FOB 10493 ADC A 99 
39700 02BF 3E41 P'OB 13E41 ORA A 9A 
39900 02C1 0494 FOB 10494 ADD A 91:1 
39900 02C3 9E19 FOB S9E19 CPX ec 
40000 02C5 OA72 FOB SOA72 BSR 90 EXCEPTION 
40100 02C7 B093 FOB SB093 LOS 9E 
40200 02C9 1962 FOB 81962 FCB er 
40300 02CB 4EA2 FOB 84EA2 SUB A 90 
40400 u2CD ODBO FOB IODBO CMP A 91 
40500 02CF 4C43 FOB 14C43 SBC A 92 
40600 0201 1962 FOB 81962 FCB 93 
40700 0203 05C4 FL>B 105C4 AND A 94 
40BOO 0205 0934 FOB 10934 BIT A 95 
40900 OW7 3091 FOB 83091 LOA A 96 
41000 0209 4E91 FDl:I I 4E91 STA A 97 
41100 02DB 15F2 FOB SI 5P'2 EOR A 99 
41200 020D 0493 FDB $0493 ADC A 99 
41300 02DF 3E41 FOB S3E41 (IRA A 9A 
41400 OZEI 04R4 FOl:I 80484 ADD A 90 
41500 02EJ 8E18 FOB S8U8 CPX 9C 
41600 02E5 1962 FDB 81962 FCB 90 
41700 u2E7 l:l093 FOil SB09J LIS 9E 
41800 02E9 CE93 FOil SCl::93 STS 9F 
41900 02Eb 4EA2 f"DEl S41i:A2 SlJBA,X AO 
4200t 021::0 OOBO FOB SOOllO CMPA,X A 1 
42100 o2EF 4C43 FOB S4C 43 SIJC A,X A2 
42200 02'"1 18~2 FOl:I 51862 FCB Al 
42300 u2F3 05C4 FD13 S05C4 ANOA,X A4 
42400 02F5 0934 FOB $0934 l:llTA1 X AS 
42500 02F7 Jr. 81 F'Ull $3081 LOA A, X A6 
42600 02f'9 41::81 fDB S4E81 STAA,X A7 
42700 02ni 15f2 rnti S15F2 f,ORA1X AB 
42800 02f0 0483 rOB S049J ADC A, X A9 
42900 02FF 31::41 P'DB SH:41 llRA A1X AA 
43000 uJOI 0484 FOB $0484 ADDA,x A8 
43100 OJL>J oEl~ FOB 681'.18 CPX,X AC 
43200 OJuS AA'/2 FOB SAA72 Js~.x AO 
43lll0 0307 Bo9J FD!'.\ SH093 Ll>S,X Ali: 
43400 0309 CE9J fDB SCl::93 STSrX AF 
435.J(I OJllll 4EA2 flll:l 641::A2 SIJBA 1:\0 
4lc0\l UJOD CJlH:\O FDF< SUlJBO CMPA "''43700 Olllf 4C 43 FOl:l S4C 43 SACA 82 
4HOO 0J11 !Bbl ;-og 61862 FCS l\J 
439(•1) (J 31 l u5C 4 l'Dfl S05C4 ANDA l\4 
44000 UJIS 09 .l4 f'P0 SU~J4 HITA 1:1~ 

44100 0317 JO~! FDt\ SJ UBI t.DAA tl6 
44201) 0 319 4I:; ~I l'DB S4r:Y 1 STAA f'7 
HJOU 0 311:\ 15f2 rnEo s I 5F2 FURA 1:18 
44400 u31D 04B3 l"DB su4S3 ADCA B9 
44500 UHF JE41 ms s 3i,:~1 Of<AA bA 
44600 03~1 u4B4 Fl.>8 $0484 ADL'A h!< 
4470() 0323 i!EJij l'OfJ SBU~ CPX !JC 
44800 0325 AA72 FD!< SAA72 JSI> bD 
44900 uJ'7 ll09 3 fl•B SllU9J LOS l:IE 
45000 QJ2Y Ci::93 FDB SCt93 STS BF 
45100 OJ2b H:A2 f'D~ S4EA2 Silt-ti co 
45201.1 O.lUl OD I Iv f'll8 SODHU CMPt\ Cl 
45300 Ol2F 4C 4l F'DI'. S4C4J SBC!! C2 
454ou 0331 1Bo2 FDIO 61~62 f'Cf' cl 

Listing 2 continued on page 356 
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NEW LOCATION TERMSORDERING INFO 
We Accept Cash, Check, MoneyName, address, phone1198 E. Willow Street 

Ship By: UPS or Mail Orders, Visa & Master ChargeSignal Hill, CA 90806 (U.S. Funds Only)Shipping Chr~Add $2.50 up to 
2 Iba. PS Blue) Tax: 6% Calif. Res.Toll Free (800) 421·7701 Outside Calif. COD's & Terms Available onU.S. Mail Ad $1 .50 (U.S. Only) 

($25.00 Minimum Order) Approval (School PO's Accepted)(213) 595·6431 Inside Calif. 

Disc Controller $389.00 

• A comole lu 1n91eooa1d Z·80A CPU 
w•l h se..a11para11 e11n1er1ace 

•Fu lly comoatoble w•th lhe 01ooosed 
1EEES·I 008usStanda•d 

•Z 80A CPUC4MHz version o l ll1e Z-801 
•1 581ns1Iucti ons- superse1oland 
uD•1il•O compaltllle hom lhe8080·s 
78msl•ucltons 

•UD 104Kot on Ooa10 ED•Om w1Ch 
0011onal Z·80 momtor Program ­
1K!2708J. 2K12716)0• 4Kl'732J 

• Full •ec101e dmteuup1 caoa0il<1y ­
8 Di! W• lh MNI !1 O!I) 

• 2MH z or ~MHl opera !•On •S Jumoe• 
H lec1ab1e 

•Selectatlleau10-wa1tstate 1nsertcon 
101 e~ 1 e nd1ng M t' . MREo · . IORo· 
and /or on board ROM 

•Oual RS-2J2sena1110po1tsus1ng 
1he280A.0 ARTw1\h1nd1vidua1baud 
•alesel• Cl •on (lrom5Q.19.200baud/ 

•UD t o 2~ bl! parallel 110 D<Hl- fully 
0•011r1mmable Imel 8255A 

MICROBYTE 
•OMA 10 w11111n 16M byte 111 memory 
•S1ate·o1.1ne·;111 NEC 765LSI 
Co n1•ot1e r 

• IE EE -S1ooccmpat1 1l le 
•OMA a1 !J<11at1on allows us eot 
mul11ole boards w1th1n a syslem 

•Pl ldatareco•e•y l o1101 anyre11 ab1e 
opera tion 

• Wnte pre·CcmQswl!Ched a t m1d·d15C 
ro1rel ii1b ledoubledens11yooera11on 

•Supporls uo 10 four l4)drives 
•Power On. Power 0 1101 Rese1 de· 
se1ec1 sd11 • e s loavolC1dilmag1~ llH! $ 

•0.,vedeseleCI T1meOut.dese1ect 
d11• es no t lnuse 

•S1no1eo r doub lesidedoDe1aUon 
•S l n~le density/double densny 
operahon 


. 9··s1andardd 11•es 

• Sepa•al a Vee suoply fo r dala rocov· 
eryto e11m<nateooss1bleno1se 

D•Oblems 


VERSAFLOPPY I KIT $250.00 
DISK CONTROLLER FOR 
8" & 5 '!.'' DRIVES 
S-100 BUS COMPATIBLE 

VERSAFLOPPY II KIT $350.00 
NEW DOUBLE DENSITY DISK 
CONTROLLER FOR 8" & 
5%" DRIVES 

PROM-100 KIT $210.00 
S-100/EPROM PROGRAMMER 
FOR 2708, 2716, 2732, 2758 & 
2516(TI) 

ALL BOARDS ARE AVAILABLE 

(ASSEMBLED & TESTED) 


CALL FOR PRICE & DELIVERY 


SYSTEM SOFTWARE 

AVAILABLE ON REQUEST 


Assembled & Tested 
CPM Availab le (Optional) 

EXPANDO RAM II i6K $250.00 
4MHzDYNAMIC 32K $275.00 
RAM BOARD 48K $300.00 

KITS 64K $325.00 

SBC·100 KIT $299.00 
2.5 MHz/Z-80 CPU WITH SERIAL 
& PARALLEL 1/0 PORTS 

SBC·200 KIT $325.00 
4MHz/Z-80 CPU WITH SERIAL 
& PARALLEL 110 PORTS 

VDB·8024 KIT $380.00 
80x24 110 MAPPED VIDEO 
BOARD WITH KEYBOARD 1/0 

MICROBYTE S-100 BOARDS 

2032 32K STATIC RAM BRO. 
2065 64K DYNAMIC RAM BO. 
2116 16K STATIC RAM BO. 
2200 MAINFRAME 
2422 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4·PORT SERIAL 1/0 
2718 2 SER. PORT & 2 PAR. 
2720 4·PORT PARALLEL 1/0 
2802 6502 CPU BOARD 
2810 Z·80 CPU BOARD 
7114A 12K ROM/PROM BD. 
7424A CALENDAR CLOCK BO. 
7440A PROGRAMMABLE TIMER 
7470 AID CONVERTER 
7710A SERIAL SYNCH. BOARD 
7712A SERIAL SUNCH. BOARD 
7720A PARALLEL INTERFACE 
7728A CENTRONICS INTERFACE 

CA LL FOR PRICE & DELIVERY 

ATARI 800 ATARI SOFTWARE 
(NEW 16K VERSION) Description Price 

•COMPUTER CONSOLE •OPERATORS MANUAL Basketball $30.00 
•ATARI BASIC BK RAM •RF MODULATOR 
•57 FULL STROKE 	 •POWER SUPPLY 
ALPHANUMERIC KEYS *ADDED OPTIONS 
PLUS 4 FUNCTION KEYS•JOYSTICKS 

•INVITATION TO PRO· 	 •EDUCATION ROM 
GRAMMING CASSETIE (NO CHARGE) 

CALL FOR PRICE 
10% OFF SOFTWARE WITI-! PURCHASE 

ATARI OPTIONAL ACCESSORIES 
MODEL# DESCRIPTION PRICE 

Super Breakout $30.00 
Chess $30.00 
Video Easel $30.00 
3·D Tic Tac Toe $30.00 
Star Raiders $42.00 
Music Composer $42.00 
Educational Sys. ROM $19.95 
Assembler/Editor $45.00 
Telelink I $19.95 
Space Invaders $15.95 

NOVATION CAT 

300 BAUD. AUTO 


ANSWER/ACOUSTIC 

$149.00 ea. 


NOVATION D·CAT 

300 BAUD/DIRECT 


CONNECT 


$169.00 ea. 

(OPTIONAL RS232 


CABLE $22.00) 


MONITORS 

MICROBYTE 
• Fully S1 00bus compali llle 
• 64K . 8 b11 dyn amic "!AM 
• Low power 

• 8YOC f1 700 ma 
• !6VOC ~' 100 ma 

- t6VOC ,,.. 2Sm a 


•Bu11! 111·p an1y w 1111 L EO ondu;illor 
andve c10 • 1n1er1ull1 


· ~aen~~ r y add resubie 1nlour 161{ 


•Hidden rel resn 
• Goldconuctslorr11ghre1oab1hly 
• ? 2.nou rBurn -1n 
•Memory mappedv •a OIPswllcl• 
•Bu•IHn prc:i grammable w11 le-pro1e t 1 
•P•ogrammable con1ro1 oorHor pa..1y 

anCI ban~ ccn trol 
• A l ~hl - Mlc<o 
ComP1l1~11 

MICROBYTE 
•Ouad RS·232C Seua1 Ports One 
20mA Cu11 en1 Looo Porl 

•Ful ly IEEE 5·100 BvsComoat lble 
•Asynchronous Commun1c;i1tons 
'""lhZ80A·Oar11HA10• Sy nchronous 
Commun1ca t1onsw11nZ80A­
SI OI01 r.,., 

•Full Se1 o! Modem Con\•ol S19na1s. 
1nctudmg RI (Rm9 lnC1ca10•) 

•Eas11yConligurab1e 10 Any Tvoeo l 
Te1m1nal lnter1ace 

• l10SeN1c1ng t n.,.,.onmen1s· 

(l)Polled; !218us Vec to•: 

131Z80 Mode 2 Veclor 


• 011-Boa•d lntm1uo1 Oar~y Ct 1111n 

Cao11b1hty 


•SDec1a1 Rece1veCon01hons· 
(1)Fram1 n9 Enor: l2)Pa11 !yfrroi , 
!J)Roceivm O•errun Er1or 

• Baud RatesSelectedlndi• •dually 

hom 508aud 103()()1( Baud 


•7'lHourBurn-ln 

.10 

.12 .11 

.15 .13 
20 PIN .23 .21 
24 PIN .26 .24 
28 PIN .30 .28 

40 PIN .40 .38 
iBURNDV/TIN SOLDERTAIL) 

l:J;ll:ii=J;f.i 
CENTRONICS 737-1 

INFLATION FIGHTER 

411 G's (200 ns.) 
Apple, TRS-80, Heath 

8 for $22°0 


16- 49 $2.60 

50- 99 $2.50 


100·499 $2.40 

500 Up $2.25 


2114 L-2/200 NS 

74LS241 . . . .. .. . 1.10 ea. 
74LS244 .. . ..... 1.25 ea. 
74LS373 ..... . .. 1.25 ea. 

8080A $ 2.50 
Z80A $ 8.95 
Z80A CTC $ 7.95 
Z80A DART $13.95 
Z80ASIO $24.95 
8255 AC5 $ 5.95 
8257 AC5 $ 8.95 
8224 $ 2.75 

REGULATORS 

320T5 ...80 340T5 ...70 
320T12 ..80 340T12 . .75 
78L12 ... . ... .. ... .. . .25 

810 
815 
820 
822 
825 
830 
850 
CX853 
410 

Disk Drive System 
Disk Drive System 
40·Col. Dot Matrix Printer 
40·col. Thermal Printer 
80·col. Dot Matrix Printer 
Acoustic Modem 
Interface Module 
16K RAM Module 
Cassette Recorder 

$ 499.00 
$1199.00 
$ 349.00 
$ 349.00 
$ 750.00 
$ 159.00 
$ 175.00 
$ 140.00 
$ 60.00 

QUME DT-8 DISK DRIVE 
•Double-sided/Single·Double Density 
•I BM-compatiblel1.2 Mbytes/Disk 
•Fast - 3 ms. Track to Track 
•154 Tracks/Daisy Chain 4 Drives 
•ISO Standard Write Protect 
•Programmable Door Lock 

CALL FOR PRICE & DELIVERY 

l•lfi:ijii=fi 
Verbatim 5 v. ·· (soft) 
Scotch 5 '/.'" (soft) 
Scotch 5 'I•" (10·sec) 
Scotch 5 '/," (16·sec) 
Memorex 5 'I•·• (soft) 
Scotch 8" OS (soft) 
Maxell8 '" OS/DD 

Part# 
MD525·01 
744 ·0 
744·10 
744·16 
3421 
743·0 
FD·2D 

Price 
Box of 10 

$26.50 
$33.00 
$33.00 
$33.00 
$24.00 
$49.95 
$65.00 

Kingdom $12.95 
Blackjack $12.95 
Biorhythm $12.95 
Graph It $15.95 
Energy Czar $12.95 
Mailing List $16.95 
Statistics I $16.95 
Paddle Controls $17.95 
Joysticks (pair) $17.95 

AMDEK 100 
12" B&W $129.00 
SANYO VM5012 
12" B&W $260.00 

AMDEK 
13" Color $375.00 

IN STOCK 

ANADEX DP8000 
ANADEX DP9500 
ANADEX DP9501 
TEXAS INST 810 
BASE 2 800 MST 

CALL FOR 

PRICE & DELIVERY 

. RS-232 CONNECTORS 

DB25P DB25S 

1-9 2.90 3.80 
10·24 2.75 3.70 
25 Up 2.40 3.60 

Data Phone Hood 1.00 

SHUGART 
SA 801R 

MAIN/FRAME & DISK DRIVE CABINETS from INTEGRAND 

8" Sgl.-Sided, Sgl./Dbl. 
Density Disk Drive 

Call for Price & Delivery 

New 16K RAM 
MODULE FOR 

ATARI 800 Computer Systems 

$89.95 each 
1 YEAR WARRANTY 

MODEL ~5- Desktop M1lnfram1 - 5 C~rds - Small Power Supply . $2~ 
Cab tnel Sil e· 9.4'" w x 16"" d x 7.5'" 11 . Cabinet pam1eo dove grey. hon! panel is black. ND optlon11colors! 5·POSi11D n 
molherboard. 5 connecrors in slalled . ca1d .cage with all guides. Reset switch on fronl panel. Power switch. 4 0825 cutouts. 
1 8NC mounting nole. 70CFM Ian. EM I lll!er. 6' powe1coed. line luse. and ctamped Ila! cable exi l on rear panel. PX/5 
power su pply ( + 8@1 0A , + 16@1 .SA. -16@1 .SA). Powe1 supply is a iemovable modul e. 

~~~~~si1o:1~0~::~~~.~~i ,o;~. ~0!a~~e~ 1:n~~ d~;~~:. 1 rr~1 °;a1~:i•1s-~:~:~~~u0~11i~~~r1 
2 eighHnch s~u~~~ 

SA801 RFl oppy Disk Or.ves (or mechanical eQuivalen!) Onvemounling b1acket s supplied. Ori ~es not supplied. 70CFM Ian. 
s· Three ·wire fine cor d. power swil cl\. line tus e. EMI rmer and cramped lla1 cable exil on rear panel. P794 power su pply: 
+ 5@4A. +24@5A-6A peak. -5@ 75A . All vollages 1eg uta!ed Power supply is a removable module. 

MODEL ~000 - Desktop Main/Frame ­ 15 Cards - Standard Power Supply $255 
Cabine! s1 ze: 17"'w :t 20S 'd :t 7.5" h. Cab inet pa1nl eddovegrey. tronlpanel is black (Olh19t colorscl\emesoplional). 
15·pos 1t1 on LEEE compahble mo1he1board (will acc ept TB01 1~rmina1ork i l . opuonat). card.cage with alt guides . Re se1sw1tch 
on Iron! panel . Power sw1Tch. 8'0B25 cul ou 1s. 2 BNCmountmg holes. 70CFM Ian. EMI 1111e1 . 6' power cor d. line tuse . anc 
clamped llal cable e ~i l on rear pane!. PBOO OOY.«~r supply ( .. 8@1 5A. + 16@JA . -16@JA ) Power supply is a removab te 
module Motherboar d conneclors op lional 
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Listing 2 continued: 
45500 0333 n5C4 FDtl S•J5C4 .t.NDB C4 
456QIJ nll5 Q<jJ4 FOi:! SU934 hl11:' cs 
45700 u3J7 3081 flJB SlU81 	 LDAb Cb 
45800 OJ3' 1Bb2 FDi' Stijb2 f"CI< C7 
45'lOO 03Hl l'H'l l'/Jf:\ s 15F2 EORB CS 
4b00U OJJU U4~3 F Dt! Sv4"3 	 ADCB C9 
4tit00 U33f 3E41 f[Jtl S3E:41 	 ORAi:\ CA 
4o20u uJ41 v4.l4 FQH 60484 	 ADllt-1 CH 
4b30'1 0343 I ~62 flJB SI ijb2 f"Cll CC 
4640u 0345 1862 F l1t1 Sl8b2 !'Cb CD 
46500 U347 H~'l8 fU!l 6tl098 	 LDX CE: 
~b&OU 0349 1Hb2 f"[l" 81862 f'C" Cf" 
467u~ uJ4H 4EA2 fDB SU.AZ Slll:<H DO 
4bRO~ u34D DUbD n·~ 6li1JBO C~. P!l [>l 
469vu uJ4f 4C43 r"!JH 64C43 Sl!Cf' D2 
47ovu uJ51 1862 l'f>b SI ij~;.1 	 F'C8 l>3 
47100 QJ53 D5C4 FOB su5C4 	 ANOCI l'4 
47200 UJ55 0934 !'DB 60934 Bl Ti:! US 
47300 OJ57 lU91 l'D!:I 63u81 	 LDAl\ Db 
47400 0359 ~f.~I FU8 84E:&I 	 STAl:l D7 
475uo 03~8 t5F2 l'D8 SlSFJ EOR!< DB 
~760J u3SD 04tl3 rni; 60483 ADC!\ 09 
•11uu o35F 3£41 nm SH41 URA8 DA 

47800 UJbl U484 FO~ $0484 ADI it\ DH 

47YDU OJo3 1862 fD~ SI 8b 2 f"CB !JC 

4FOO(• (JJo5 1 •02 mu Sl8b2 !'Cb IJO 

461~J 0Jb7 ~U98 FD~ Sbu913 !,fl~ DE 

4i2uo UJb~ CE'lM FD!:' SCC:9R STX Of 

483Uu 03b~ 4EA2 f"i)[i S4EA2 SUl'.\l:\,X EU 


. 464UU 	 OJbU UU8U FD« S01J80 c~.Pi;, x .:1 
485Qv UJbF 4C4J f'DB S4r43 SBCB,X U 
4660~ 0371 l8b2 I'll!:' Sl%2. r"Cb E3 
4A70v U37] 05C4 6 o~c 4 A~Ull,X l4 
lb8li~ 037~ 0934 >"Dll su934 CllT~,X 1:.5 '""" 
4H9UU uJ77 JUHi fOtl s3v81 	 l,lJA<l, X Eb 
49000 0379 4E~l FDt-\ S4E~l 	 STAtl,X t:7 
49lu·i uJrn 1sr·2 i'Ub s I 5F2 	 EORtl,X EB 
492DJ u37D U483 f[lB SU4aJ 	 ADCB,X E9 
49300 U37F 3£41 FDl:i &HAI 	 ORAb1X EA 
49400 UJ81 04tl4 fD~ 50484 Al1Dl:l, X 1:.ll 
4~5uu 0383 l8b2 FDB Sl&&2 l'C!l t C 
496uG 0385 I ao 2 FOB 61&62 l'C8 Ui 
49700 03•7 8098 FOB SCIU98 	 Ll)X, X l'.:E 
498CO oJ89 CE96 FT•l' SCl98 STX ,x ll' 
49900 OJ!8 4EA2 fDtl s4E.t.2 SUBB l'O 
50000 038U ouau FOR $0Ulltl CMPl:l f" I 
5U!OO OJ8f 4C43 f013 S4C13 Sl\Cto "2 
502u~ 0391 18b2 ~ ·oo 61&62 FCB fJ 
50300 0H3 CJ5C4 l'UI;< so~c4 	 AN[>!\ F'4 
504(1\) uH5 U934 FDH $0934 	 Bl'fi:' n 
505v1J IJJ9"/ 3Uo I fl)I:! SJU81 	 LDAl-I fb 
5vbOv u H<J 4F.dt F'Dt! s 41:. • l 	 STAtl n 
50 lv1J 0 J9b l SF"2 roe; 515F< 	 E.nf<t> •·e 
50800 OHl' 04~3 !'DH $0483 	 ADCl:I r"9 
50~()~ oHI' 3r:4t .-Oil 531:.41 	 URAH FA 
~I UiH1 u3AI 0404 FOl:i SU484 	 ADU!l ~·B 

51 l •)G 03AJ I Bb2 flJ!l s !&b2 f "C!l fC 
5 l 2vl• OJA5 lob2 rDB SI ijb 2 f'CCI rn 
51300 03A7 f:\O<J8 fDll 6H098 LDX H 
51400 03A9 Cl!'.98 r'Dtl SCE9& 	 STX l'f 
5150ll 	 .. 
51 btC1 
517UO 
5 I 8 (11.' 	 * fl.0 A\;~ AH~. I t\IH. f..1;:.(, A'!; A~f<h •\ G~ . 0 IN !'AIRS, 

5191) o) 	 ~11: 7'>543210 

'2•JCv 	 P" • ,.~ F' SS 
5 2 I ,;r, 	 ""HEf.r,: 1-Jt': iJt.:Gl511:."k ("IJOf, v:.'Vf1Nf. ' l:A, 'J.=H 
52 ],.,, 	 • r·"t·r·= Ai.iukL0.~ 1'.:1.10i:.., O:l1'./1~ µF·. · ~l. l='"'t .LATJ vr, "J.:T A:l)J:'Xf iJ 

521.;r. 	 l: I r·M~ 11 l ATt:, 4:f. .J. fl'~l\.IHo IJ, 5:{1 J.,;r.C I 
5 ·.14~•; 	 t';I:: "'llf·t.. ( rCt• P.SJ:.'.l_i1Hi) 

52~b 	 1 ~.:.Tl'trt ·J'l<P·. I. fiYlf .S, 

~2bui• 


527()\1 ~l3Ah " f"t:H S fJ I
U1 FT Ah 

~281)'.J 1..1 .!AC tJtl •J 


52'/ Q . u JAL> 0 I 	 s •l l 

~30u 1: UJAr; Vil 	 () 

5 31 ,;.; ti3AF 116 	 SUh 20·2F R~~ATIVF cus~u HI bSHl 
53l11G O.!bO OIJ 	 u 
o3 J~<1 Cdt1I GI 	 $,,I lli•JI' l•, f.E.H:~T 

534vo u.ib t. 41 	 $4) PIJLA A"(l i'SrlA 
5350\l Ci Jo 3 4 I 	 S41 40•4f l l•hlP!:NT 
53bOCJ Qjk;!l (JI .I 	 u 
5371)0 u Jb5 b I 	 s 8 I 50•SF l~M~RENT (US~U ~! PULH) 
53t<Ou (} 3 ~\ 6 U() 	 li 
5 310'J U jo/ 1lA 	 SUA 

5111 01.1 <JJt;<l \)I) 	 (I 

5 4 l vu u Jt19 l l 	 s l 3 
54lvl' tJjbA IJO 	 u 
543011 u ltll-> • t'; SH i<(>•tlf PHt;f>IATE 

54400 OJ.iC nr $Ur CPX,LDS 


Listing 2 continued on page 358 
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NIJT ~Nll/JllJ~~ I 

No this isn't a "Hard Disk". We used to call it that, sometimes. But somebody 

muddied the water. · 

"Hard Disk", unfortunately, now calls something else to mind. That little bitty 

guy with no backup capability and no way of switching media? It's a "Hard 

Disk" to work with, all right, in business applications. Some even say 

"Impossible Disk". 

We'd like to avoid confusion between our Cameo database solution and the 

one that doesn't work so well. The Cameo DC-500 subsystem employs a 

decade-proven cartridge disk. Our backup capability is built in, and takes four 

minutes. The ability to switch applications (by exchanging the removable 

cartridge) means you can use your computer for more kinds of work. A ten 

megabyte (5 fixed + 5 removable) subsystem costs $5995, for your TRS-80* 

(Mod. I or II), Apple*, Heath H89T.M.or S-100 computer. 

So call us "The Cartridge Disk Guys", please, and call us soon. We'll show you 

the really cost-effective solution to microcomputer database storage. 


• TRS-80 is a registered trademark of the Tandy Corp . ·Apple is a registered trademark of Apple Corp. 
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Listing 2 continued: 
545C•J llJt\D Sb FC~ Sob ~O-~F !JlKECT 
'>4b•Jv uJbC: l~ ; ·cH s I b CPX , LDS,815 
547uu vfof H VCI' S4A AO•AF" l~OE; Xt::r> 

5 4~tiv O.!Cu OA rCb SVA CP x ,JSk, UJS, s rs 
54 ·~vv u JC 1 ~J r'CH s5 .! bO • br· E.XTl::~llED 
55iJC.C v j( 2 l .! ; ·ct.1 s 1 .! CPX,,JSR,LPS,STS 
5 5100 •J JC J ~ E. fC>l SHI:. CO • Cf' !M'IElllAH: 
ss;.ivo1 1J JC 4 OF fC8 SUr· LLJX 
S5J 0(; 0 .!C5 ~ b fCIJ S~b L•O • llF DI~ECT 

554<hJ <J>Cb I b fCtl Slb LOX.STX 
5 5 5Dil U.!C'I ~A r'CH SHA r.e-u· l'lH: ~ED 
55b00 ,1 JCE vA r'Cll snA [,fJ~, ST X 
55700 O.!CY 93 fCh s~J f'O•Fr" r:X H.~LJIW 
55~(10 vlCA I l r'CB s I 3 LDX,STX 
55901) * 560,)(J 
5611JU 
5b2 u a 

IJ .lC8 

AIJ4A 

I y Ff LA(; 

• 
F' CH 

IJPG 

519 

SA04A 

f 'Cf; fLA(;S 

Sb Jv11 A.J4A ]ll Ll~E J<,>;R .l2 
564<JC AVbA 04 i'Cb l)~ 

5 650•1 AIJbtl •l.lRKA F:<iu * 
56600 AU l>tl er 01A8 FLA GD • LDX #MTAf, ~"NEl-IU~IC 1Al'Lt:: ~AS~ 
5b70U AVbC •TAD E1l1J fLAGL>+l 
5f>~lili AO bf CE tlJA!ol 1-F<YT LOX lfTAii r LAG TA!c\l .E bASF 
~6 ' J0U AiibF' ~ FAD C:l.llJ WbYT+I 
5700U A071 0000 • 'BAS r·11b u 
571 00 AOB OOIJO \.if!.{; Ff)fl 0 

5 72 00 A075 0000 XSAV '"°" 0 

5 7 J01i Au77 00 LPl~S FC8 (J 

5Hllo lU bYH: rAl.l wll~T • \llJRKA 

575UU 01 1 AD f; lH I ~TAU••UKKA 

5 7600 Ob llASr: r.:\Jll wflAS••llRKA 
57700 04 r ' AIJ C:ilU w F'A l• >.DR~A 

57800 vo rJ,AC.A !!:Ylt ~fLG•~lJRKA 

57900 A04A AADf< ;,au L! Nt: 
580v(J AU Se UPr. R EYU LINE+IJ !.\NEMUN!C PUSITIIJN 
5 8100 Ao63 AllS ic.;U LhE+24 A8S , ADDf<ESS r·OR i<ELATlVE MODES 
582(10 A•JSE": ARG t, (;U LI~E+19 ARGlll-lfNT POSiflr)N 
So 3 \JO A07~ 00 FCll o,o,o 
~840() Av7b Ov STZf. f'C ll 0 
585(11;) Av7C l)0(11} APPNIJ ma (JO CO,.,PLErION APP~:•rnAGE AIJORESS 
5H600 iNIJ 

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 • RS-232-C serial interface 

• Utilizes all types of Mylar® and 
paper tape 

• Utilizes all types of Mylar® and 
paper tape 

• Reliability: MTBF 100 million 
characters 

• Reliability: MTBF 100 million 
characters 

Listing 3: Cross-references for symbols 
used in the disassembler source code of 
listing 2. 

APP :OlA<I (JUlJI:: 
APPND 
ASC 

:4U7C 
=01~8 

1)011 
0192 

011 b 

~LllP :Ou44 004H 
~SR :OJAF 0098 
CLllP :OOC9 OODIJ 
CVASC :QOOf. UU\.;3 00~8 OUAE 000~ 
DlSPL =O 11 o 0105 014. 015 4 u101 
Ot,QOP :011F 1117C U I 8 4 
DUMV •0114 015 B 
ERAS[ =0109 ti.JU~ 

FCRFR •01~0 n 112 
ffLAG :OJCa lif171J 
f li~ =Ol:IJ 0 11 t 
nAGO =AObB OJAA ooco 001:5 oorE 
r'ORM =OOf'~ uvf' I f1CJF'5 
fTAB :OJA~ AO&~ 
!MM =015 b UlUE 
l~D &014A 01()~ 

LINE =AuU \1tl 3U 0051 Olbl 0114 01A4 
L ! N~S •A077 <Jvo5 0118 
MTA~ :01AB AObB 
NEXTL =0018 0u14 tJ 12 0 
1'tfC •0082 Ov7S 
NMR •OOE2 OO!J I 
NQTA • OOfl UOEA 
Of F =ooAB OJ~O ouec 00~5 009E UOA5 
OU • 01 AO Ol9C 
POS • Ol)O 0 120 
PULA 
REL 

=0385 
• 0 1 '4 

Vd89 
O I US 

V(J9;/ 

SETM •OlbU 0 11 4 012 4 014A 
S~TR •OOEE 0\) f'9 

m SlZE •A 07H UllC5 017 7 Contact your local dealer or call for complete specifications. START •OOU1J uulb 
See us at NCC - Booth 3004 TBSR • 009 / U090 

Tll ASC • OlBC OJllf o 1 JC 014 1 
TPSH :008~ OUB7 
WB AS • A07 1 0054l!i GNT AUTOMATIC INC. wan •AObl:: OU~A 
•FLG • A07J OOAO 0171 01861560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 XSA V oA07S OOC9 ouoe • 
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Build a Super Simple 

Floppy-Disk Interface, Part 1 


For personal-computer users, a 
floppy-disk system represents the 
ultimate in mass storage because of its 
speed and capacity. The floppy-disk 
controller described in this article 
provides all the capabilities found in 
commercial systems, yet it is simple 
and economical because it requires 
only ten integrated circuits. Fun­
damental software will be provided 
(in the second part of this article) to 
control and perform data transfers, 
and discussion of file structuring and 
alternate hardware will give the ex­
perimenter ideas for improvements. 

This system uses the FD400, an 
8-inch floppy-disk drive manufac­
tured by the Pertee Computer Cor­
poration, and the popular Western 
Digital 1771 floppy-disk controller in­
tegrated circuit (which allows such 
special features as variable block size, 
soft sectoring, IBM compatibility, 
and much more). Although the spe­
cifics shown are for microcomputers 
based on the MOS Technology 6502 
microprocessor, the controller could 
be adapted to other microprocessors 
with some care at a few crucial 

About the Authors 
Roger Camp is a Professor of Electrical 

Engineering at Iowa State University. He is the 
author of several technical papers and patents, 
and his most recent book is Micro-Processor 
Systems Engineering. 

James Nicholson, currently Project Manag­
er, Business Recovery Planning, has been in­
volved in large data-center activities for Don­
nelley Market ing. He has designed and built 
several microcomputer systems in the last five 

years. 
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points. The 6502 offers some speed 
advantages and a programming ease 
not afforded by the others. 

Fundamentals 
The data recorded on floppy disks 

is logically arranged in concentric 
rings called tracks, with each track 
composed of blocks of data called 
sectors. The computer must be able to 

This controller is simple 
and economical 

because it requires only 
ten integrated circuits. 

tell where a sector begins, and there 
are two ways of doing this. Each sec­
tor can be distinguished by its posi­
tion relative to holes punched in the 
disk (this is called hard sectoring), or 
it can be distinguished by special se­
quences of information recorded on 

the disk (soft sectoring) . In either 
case, the disk has one hole that is used 
as an index to signal the start of the 
first sector on all tracks . 

The most common 8-inch floppy­
disk format provides for 77 tracks of 
26 sectors each, with 128 bytes 
recorded in each sector. The address 
of each sector, in the form of a track 
number (0 through 76) and a sector 
number (1 through 26), is recorded on 
the disk at the start of the sector itself. 

The disk drive has two motors: one 
that spins the disk at 360 rpm (revolu­
tions per minute), and one that moves 
the head from track to track on com­
mand. Each drive also has a printed­
circuit board to control both motors. 
The inputs and outputs of this circuit 
board (see figure 1) follow a standard 
set by Shugart Associates, manufac­
turer of one of the first popular 
floppy-disk drives. 

A single pulse on either the STEP­
IN line or the STEP-OUT line moves 
the head one track toward the center 
of the disk (track 76) or toward the 

-_ _________.____._____....__....._...-._"---"'--------­

Photo 1: The authors' ID.ire-wrapped floppy-disk controller board. 



from gameroom fun 
to boardroom business! 

NEW! HISTO-GRAPH (Boyd) A calendar-based 
histogram or bar-graph production system. Allows the 
user to enter numeric data that relates to a date, and 
reproduces that data as a high-resolution histogram. 
09009, Apple 11 Disk, $29.95 

NEW! DATA-GRAPH (Boyd) Aids in the preparation o f 
graphs and charts. Numeric data can be entered into 
Data-Graph and used to create colorful one-, two-, or 
four-quadrant graphs. 09109. Apple II Disk. $49.95 

NEW! DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFTTM (S-C Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits to a 
full 21-digit precision on all functions in Applesoft 
compatible format. 09409, Apple II Disk, $29.95 

,--------------­
.ORDER NOW! 
I Hayden Book Company, Inc.I 50 Essex Street, Rochelle Park, NJ 07662 

I 
I 
1• Send me the software checked below. A check or money order is 

enclosed. I understand that Hayden pays shipping and handling 
cosls and that I can return any disk or tape within IO days if it is 
defective or Iam dissatisfied with it for any reason .Residents of NJ 
and CA must add sales tax. Offer good in US only. Name of indi· 
vidual ordering must be filled in. 

0 03403 0 03604 0 07004 
0 03404 0 03804 0 07009 
0 03408 0 03904 D 07101 
0 03409 D 04804 0 07103 
0 03410 0 04909 0 07301 
0 03414 0 05103 0 08609 
0 03440 0 05108 0 09009 
D 03444 D 05303 0 09109 
0 03484 0 05308 0 09409 
0 03504 0 05903 0 09704 

Address 

City/ State/ Zip.__________ 


81-009 B 5/81 

NEW! OP-AMP DESIGN (Gabrielson) Provides the 
necessary values for your design and will suggest appro­
priate op-amp types. Includes a choice of six op-amps, 
and the program will then determine ~your selection of 
an op-amp will be acceptable within your chosen 
parameters. Can be updated to accommodate future 
op-amps. 09704, Apple II tape. $16 .95 

LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross-reference of 
line numbers and variable names. 07301, PET tape. 
$16.95 

APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
your BASIC programming speed and flexibility. Contains 
9 useful subroutines: 1. REM Writer 2. PRINT Writer 
3. POKE Writer 4. Hexadecimal/Decimal Converter 
5 . Line Counter 6. Renumber 7. Append 8. Byte 
Counter 9. Slow Lisi/Stop Lisi 03504. Apple II tape, 
$29.95 

RENUMBER & APPEND: Utlllty Programs for the 
Apple (Gilder) Renumber your Apple:soh: program and 
append a second program lo the one in memory. 
03804. Apple II tape. $14.95 

REVIVE (Gilder) When a program is accidentally 
erased, REVIVE searches through memory and finds 
the information that enables ii to restore the pointers that 
have been changed. 03604, Apple II tape, $19.95 

SLOW LIST/STOP LIST: Utfllty Programs for the 
Apple (Gilder) Start, stop, and conirol lhe speed of 
your program with Apple ll's game paddles. 03904. 
Apple II tape, $10.95 

PSEUDODISK (Neuschatz) This money-saving pro­
gram simulates a disk memory system for Integer BASIC 
programs. It allows multiple programs in memory a l the 
same time which can-be run from a catalog. 04804. 
APPLE I/tape. $24.95 

6502 DISASSEMBLER (Stamm) Produce assembly 
language source files with labeled subroutines and 
references from programs already in memory. It is 
compatible with Hayden's ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM. 08609. APPLE II Disk. 
$39.95 

DATA MANAGER: A Data Base Managemeiit 
System and Malling List (Lutus) Store lnfOl'madori on 
a floppy disk, and retrieve it quickly and easily by 
specific names, or by category. 04909. Apple II Disk 
Version. $49.95. 

Apple is a trademark of Apple Computer Company. Inc.. 
and is not affiliated wilh Hayden Book Company. Inc. 

FINPLAN: A Financial Planning Program fcx 
Small Businesses (Montgomery) Allows you lo enter 
data from a balance sheet into the program, to make as­
sumptions about the future growth of business, and to 
have the computer project results for up to a five year 
period based on those assumptions. And if you change 
any data, the program revises all resulting data auto­
matically. The disk version can be used only with 
TRSDOS Version 2.3. 05103. TRS-80 Leuel II tape, 
$69. 95: 05108. TRS-80 Leuel II Disk Version. $74.95 

SARGON II (Spracklen) The Champ of champs. "... an 
excellent program which will provide a true challenge for 
many players...Save your money and buy SARGON 
II. .. " "80 Software Critque. 03403, TRS-80 Leuel II: 
03404. Apple II: 03410. OSI ClP: 03440. OSI C4P: 
each ta pe $29.95. 03408. TRS-80 Leuel II Disk; 
03409, Apple II Disk; 03414. OSI ClP Disk; 
03444. OSI C4P Disk: 03484. C8P Disk: each $34. 95 

BLACKJACK MASTER: A SlmulatorfTutor/Game 
(Wazaney) A serious game that performs complex 
simulations and evaluations of playing and betting 
strategies. 05303. TRS-80 Leuel II tape. $24.95: 
05308. TRS-80 Disk Ve-sion. $29.95 

REVERSAL (Spracklen) Winner of the software division 
of the Fi>st /ntemafonal Man-Machine OTHELLOTM 
Tournament. this version of the 200-year old game 
Reversi, features 27 levels of play and high-resolution 
color graphics. 07004. APPLE II tape. $29. 95: 07009. 
APPLE I/Disk, $34.95 

ROYAL FLUSH: Competitive Poker Solitaire 
(Wazaney) A game you can play alone or with any 
number of players. High score wins in this poker-based, 
fun-filled card game. Choose from possible game 
variations. 07101. PET: 07103. TRS-80 Leuel II, each 
tape, $14. 95 

STARCLASH (Walton) An exciting game of galactic 
strategy for one or two players. 05903. TRS-80 Leuel II 
tape. $16 .95 

- - --~ -

Available at your 
local computer store! 

---------- ­
=~=--=-=~==--=.= === ~~= =- -~---~--- _.._,_ ~ ~ ~- --so Essex Street, Rochelle Park, NJ 07662 Book Comjlany, Inc. 
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MBC Systems, Inc. 
(203) 342-2747 

HORTH STAR HORIZON: 

HRZ-2-32K-D-Factory ASM$2275 
HRZ-2-32K-Q-Factory ASM$2675 
64K DD or Q Also Available 
HDS-18-F .............•• $4449 
Northward DQ ...••...•.• $ 359 
INFO-Manager ........... $ 365 
Mail Manager ..•••.••..• $ 269 
General Leger .•........ $ 775 
ACC. REC. OR ACC. PAY .. $ 445 
word Star .............. $ 350 
Medical-Dental SYS •.•.. $2500 

COMMODORE (PET) : 

2001-32K-BorN Keyboard $1090 
16K Also in Stock.... $859!!! 

8032 (80 Column Screen)$1599 
2040 Dual Floppy Drive $1090 
8050 Dual Floppy (1MEG)$1599 
2022 Tractor Printer ... $ 749 
Word PRO IV ••.•...•.... $ 290 
VISICALC .•.•...•• . ..... $ 195 

APPLE II PLUS Call For Price! 

ATARI 800 ..•••.•....•.•.• $ 849 

TI 99/4 Console&Monitor.. $990 

INTERTEC SUPERBRAIN: 

32K RAM .•.•...•..•.•.•. $2595 
64K RAM ...•....•....... $2695 

PRINTERS 

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

Dot Matrix: 
CENTRON res 73 0.....••.• $ 599 

" " 7 3 7 -1. ...... $ 799 
799 ..•...•.• $ 999 

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

DISPLAY TERMINALS 

HAZELTINE 1420 •...•.•.•.. $ 949 
" " 1500 ••.••.•...• $ 999 

INTERTUBE III ..•......... $ 775 
TELEVIDEO 920C•.•.......• $ 849 

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

M BC Systems, Inc. 
Multi Business Computer Systems, Inc. 
28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 

(203)342-2747 TWX 710-428-6345 
M-F 9-6 SAT.9:30-3:00 

TRACK-0 

DOOR -OPEN 
-

INDEX- PULSE 

WRITE-PROTECT 

READ-DATA 

PERTEC 
FD 400 
8 -inch 
FLOPPY- DISK 
DRIVE 

TRIM-ERASE 

WRITE -ENABLE 

WRITE-DATA 

HEAD-CURRENT SWITCH 

DRIVE-MOTOR- 0 N 

HEAD-LOAD 

STEP-IN 

STEP- OUT 

Figure 1: Input and output lines available for controlling a Pertee FD400 8-inch floppy­
disk drive. These signals are the same as those found on any Shugart-compatible drive , 
so nearly any drive may be substituted for the FD400. 

outside (track 0), respectively. When 
the head is positioned over track 0, 
the outermost track, the TRACK-0 
output is activated. To turn on the 
spindle motor, the DRIVE-ON input 
must be activated, and the disk door 
in the front of the drive must be 
closed (this deactivates the DOOR­
OPEN output line). As the disk 
rotates, a photoelectric sensor in the 
drive detects the index hole in the 

1 disk; this generates the INDEX signal 
that allows the system to begin count­
ing sectors at the first one. 

To read data, the HEAD-LOAD 
line is activated to force the head to 
contact the rotating disk surface. A : 
mixture of data and clock bits are 
then detected and amplified by the 
drive's electronics; these appear as 
logic levels on the DATA-READ out­
put at the rate of 250 K-bits per sec­
ond. 

To write data on the disk, the head 
must be loaded, the WRITE-ENABLE 
line must be activated, and the data 
must be sent to the drive on the 
WRITE-DAT A line. (This must occur 
with very specific timing .) If the 
WRITE-PROTECT output has been 
activated, the drive has detected the 
presence of a write-protect notch in 
the disk's envelope. 

Obviously, communication at this 
level between a disk drive and a 
microcomputer is possible but not de­
sirable. The microcomputer would 
spend much of its time catering to the 
needs of the disk rather than comput­
ing. The purpose of the FD1771 (ac­
tually a microprocessor in its own 
right) is to act as a high-level com­

munications interface between the 
two. 

When instructed to seek (move the 
head) to track 30, the 1771 will gener­
ate the appropriate number of STEP­
IN or STEP-OUT pulses to move the 
head from its current position, 
wherever it may be, to track 30. 
Another example of the 1771's capa­
bilities is the process of reading a 
specific sector: the 1771 will search a 
given track for the proper sector ad­
dress; when located, the data follow­
ing the address is transferred to the 
microprocessor. Simultaneously, the 
1771 can maintain synchronization 
with the disk drive and check for er­
rors. Therefore, using the 1771 flop­
py-disk controller circuit results in a 
greatly simplified hardware and soft­
ware design. 

Software must be an integral part 
of the design of any computer subsys­
tem-a subroutine of about 256 bytes 
is required to communicate the prop­
er commands to the disk controller. 
Additional software is required to 
handle complex data-file structures 
(this software and various structuring 
techniques will be discussed in part 2 
of this article). 

Disk Format 
Figure 2 schematically describes the 

format of recorded data on a soft-sec­
tored disk. The pulse generated by 
the index hole passing the sensor pro­
vides a physical reference point to 
determine the beginning and the end 
of a track. The diagram represents 16 
256-byte sectors (the authors' choice 
for format) rather than the usual 26 



8-100 Bo•da 
Model 2065C 64K Dynamic RAM . .... .. . . . ..... .. . . .. $429 
Model 2422 Floppy Disk Controller .. ... ... . ... ... . ..... $349 
Model 2718 2/S +·2/Pl/O .......... .... ..... . .. . .. .. .$269 
Model 281 0 Z-80 CPU ...... . . .. .... ................ $249 

· 2116A 1BK Static RAM ....... .. .. .. . .. .. .... . .. .. .. $299 

2032C 32K Static RAM ........ . ·... .... ..... . ...... .$599 

2200A Mainframe- .................................$339 

271 OA 4 Seriall/O . .. .... ...... .... . ......... . . . . . . $245 

2720A 4 Parallell/O ....... .. . ..... ........ .. ...... .$189 


Apple Boards 
74.24 Calendar Clock ..... .... . . ....... ...... ....... .. $99 

7470A to D .. ...... . .... .. ..... . ...................$99 

7490GPIB [IEEE] . . .......... ... .. .... .. . .. .. . .... .. $239 

771 OA Asynchronous ... .. ... .. . ... . ... ... . .... .. . . . $139 

7712A Synchronous ........ ... ..................... $159 

7720A Parallel . .. . ............ ..... .. . ..............$99 

7728A Centronics ParaUel .. .. ........ ......... .... . .. $99 


51·15 Douglas Fir Raad • Suite B • Calabasas, CA 91302 
•1nc1uc1eu.oo ehllllllngendhendllngonell....,... Vlu--C.rdeccepced.-undenokloffw•PDllMonlyioit..c......-tydellwreble,,._odler
-.il ......... •..t.ierti-price.AJlnevwunclerMlcloffweaood•eupply..._...._eddU.OOfor..COO--. P-c:ellforle.-noclleced. Wegled­
ly en-eny..-ioneon 811 of----.-~....... enil eupply ....._ Guenltlcydi-.u ....1111111e. 8ahool .....-...--eccepced.Pl-......mller 

io figure competltoN ahlpplng end hendllng chergee when ........... •-• ............W price. 
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sectors containing 128 bytes. 
The disk rotates once every 

166.67 ms, which allows the drive to 
read 41,665 bits of information; that 
is, a byte every 32 µs. Each track con­
tains 5208 bytes (divided into data 
and control bytes), as well as gaps be­
tween sectors. (The gaps are required 
to allow sufficient time to turn write­
head current on and off without 
destroying valid data .) 

The lAM (index-address mark) that 
provides a recorded indication of the 
beginning of the track has 16 sectors 
recorded after it. The sectors consist 
of two records: the ID (identification 
record) and the DATA (data record). 
The ID contains information on the 
track number and the sector number 
of the DATA that follows. Each of 
the records begins with an AM (ad­
dress mark). In addition, each record 
is ended with a 2-byte CRC (cyclic­
redundancy-check) code. 

Each byte of data recorded on the 
disk consists of interleaved clock and 

data bits. The clock bits convey infor­
mation used for synchronization and 
for the identification of AMs. AMs 
always have clock bits corresponding 
to hexadecimal C7 (D7 in the case of 
the lAM); all other bytes of informa­
tion have clock bits corresponding ~o 
hexadecimal FF. In other words, some 
clock bits are omitted in AMs. This 
scheme allows the data bits of a data­
address mark (hexadecimal FB) to be 
distinguished from a hexadecimal FB 
recorded as data. 

Figure 2 also illustrates that these 
data and clock bits are recorded as a 
single stream. When reading from the 
disk, the 1771 separates the data and 
clock bits (although our system uses 
discrete components to achieve 
greater reliability) . 

As a general rule, the larger the sec­
tor, the greater the total amount of 
data that can be recorded on one 
disk. This is due to the reduced 
amount of area necessary for gaps 
and indexing information. Using 16 

256-byte sectors, 315,392 bytes of 
data can be recorded. The usual con­
figuration of 256-byte sectors allows 
tracks with only 15 sectors; however, 
it has been found that sufficient space 
is available to reliably record 16 sec­
tors. 

Western Digital's 1771 Floppy­
Disk Controller 

This device is essentially a micro­
processor dedicated to the specific 
task of controlling disk drives (see 
figure 3). It has five programmable 
registers and accepts a number of 
commands through various combina­
tions of them. For economic reasons, 
there is a desire to connect multiple 
drives to a single 1771, but, since the 
device "remembers" the track the 
head was last positioned to, switching 
from one drive to another would 
place an added burden on the driving 
software. A case can be made for 
complete duplication of the controller 
electronics for each disk drive . 

••~~1---------i._l__~E_cro__ _ __ToR__..~__ R __..f----i~=---~-E-cT_o_R __..1--~___.n~-----1.__~~ c__

,.......___..., 
 / 
I 

IAM 

I/ ,,,,,, ~R TRACK SECTOR SECTOR CRC CRCr AM '°"'" O NUMO" LENGTH l 2 

DATA 
RECORD 

\,.m1 
.__A_M_,:.____D-AT_A___:.,._____;::.. 

256 BYT ES 

0 0 0 0 0 

Figure 2: The format of recorded data on one track of a soft-sectored floppy-disk drive. The JAM (index-address mark) marks the 
beginning of each track. See the text for details. 
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Omikron's Mapper+ NEWDOS/80 

S"Drives for theTRS-80 


NEWDOS/80 is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con­
figured forOmikron's MAPPER II. $150. 

MAPPER II adapts the TRS-80 to run both 5" 
and 8 11 drives. With NEWDOS/80, storage is 
increased to 300Kper 8" drive.$99plus$50 
per cable. 

MAPPER I adapts the TRS-80 to run the vast 
library of CP /M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
forthe MAPPER L All MAPPER I CP/M soft­
ware is compatible with theCP/M for the Model 
II. With MAPPER II and 8" drives, the Model 
I becomes disk compatible with the Model II. 

See review 

Standard features include lower case support, 
serial and parallel printer drivers, and an ad­
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for converting TRS-DOS files to CP /M 
files. $199. 

WORD PROCESSING- MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de­
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price$299. 

FIELD PROVEN DESIGNS- After one year of 
MAPPER production, Omikron has established 
an impea:able reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni­
versities, medical doctors, and professionals in 
all fields. 

SYSTEMS-Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 

FOREIGN ORDERS must include full payment in 
US funds plus $25for air shipping and handling. 

in July 80 BYTE By Jerry Pournelle. 

*CP/ M is a TM o f Digital Research. TRS-80 is a TM o f Ta ndy Corporat ion. 
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3 ALTERNATIVE INTERFACES 	 · 

FOR.THE TRS-80 


COMM-80~ 


Fea ruredin May/June '80 BYTE 

•RS-232-C port (50-19.2K baud) 
software/hardware selectable 

• Centronics printer port 8-bit 
•connects to keyboard or E. I. 
•chain up to 16 units 
•use with E. I. for 2nd printer 
•includes terminal software 

$139.95 Special 
•only $17~5 complete 

ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM· 
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PAR TS AND 
LABOR. ALL UNITS INCLUDE USER'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TRS·BUS CONNECTOR FOR FUTURE 
EXPANSION . 

DISK-80 ~ 


Featured in March '81 BYTE 
•disk controller (4 drives) 
• hardware data separator 
• 	includes 16K of RAM 

provision for additional 16K 
• 	buffered TRS-bus connector 
• real-ti me clock 
• printer port (optional) 

ASSEMBLED & TESTED 
with 16K of RAM .... $329 95 
Centronics Printer 
Port add ........... $ 50.00 
with 32K RAM add .. . $ 50.00 

DISK-80 pc board . .... $ 48.00 
Printer/Power Supply 

pc board ... . ... . ... $ 16.00 
Complete Kit with 16K 
RAM and Printer Port ·. $275.00 

Dealer inquiries invited. 

IRS RO 1~ tr Hfrm ~ r k nl IA nrh f.nrp 

. 

CHATTERBOX,,, 


FeaturedinAug . '80BYTE 
•300 baud originate modem 
• Centronics printer port 8-bit 
• RS-232-C port (50-19.2K baud) 
•connects to keyboard or E. I. 
•received data automatically 

routed to printer ports 
•includes terminal software 
•only $279.95 complete 

Call 1-800-645-3479" in N. Y. 1-516-374-6793 
or write: The MicroMint Inc. 

917 Midway 
Woodmere, NY 11598 

BYTE May 1981 365 

http:50-19.2K


The registers in the 1771 that can be 
programmed by the user are the data, 
track, sector, and command regis­
ters-there is also a status register 
that can be read from but not written 
to. These 8-bit registers form the basis 
for software control of any disk 
drive: 

•Data register: In disk-reading 
operations, this register receives 8 bits 
of data in parallel from the disk via 
the shift register. The data is held un­
til the computer can accept it, allow­
ing the shift register to be ready for 
the next byte. During disk-writing 

DATA OUT 
BUFFERS 

SECTOR 

REG 

DATA COMMAND 

REG 

WR ITE 
DATA 

ITO DI SKl 

ORO 

INTRO COMPUTER-----1 INTERFACE 

MR CONTROL 

PLA 
CONTROL 
1190 XIS) 

AO 

Al 

CONTROL 

CLKl2MHzl 

operations, 8 bits of data are trans­
ferred in parallel from the computer 
to this register and held until they can 
be accepted by the shift register for 
transfer to the disk. When executing 
the seek command, the data register 
holds the address of the desired track. 
•Track register: This register holds 
the track number of the current head 
position. The value is incremented by 
one for every track the head is 
stepped in (toward track 76), and de­
cremented by one for every track the 
head is stepped out (toward track 0). 
The contents of the register are com­
pared with the track number recorded 

TRACK STATUS 

REG 

WG 

TG43 

CONTROL 

DISK 
INTERFACE 
CONTROL 

!+-W"'-'F___ 
IP 

TROO 

READY 

PHI/STEP 

PH21DIRC 

PH3 

HLD 

HLT 

in the ID field of sectors on the disk. 
•Sector register: During read or 
write operations, the contents of this 
8-bit register are compared with the 
sector number recorded in the ID field 
of sectors on the disk. The contents 
should not be changed while the 
device is busy. 
•Command register: This register 
holds the command currently being 
executed. The register should not be 
loaded while the 1771 is busy unless 
the current command is to be overrid­
den (this action causes an interrupt to 
be generated). The eleven commands 
understood by the 1771 are divided 
into four types, shown in table 1, ac­
cording to the way their flag bits are 
defined. 
•Status register: Information about 
the status of the controller can be 
read from this register. The meaning 
of the status bits may change depend­
ing on the current command. 

Registers are accessed by placing 
the proper logic levels on the AO, Al, 
RE, and WE lines, as shown in table 
2. Other logic levels in the 1771 per­
form functions to: 

•Generate and check the 16-bit CRC 
code 
•Increment, decrement, and com­
pare register values 
•Detect ID, data, and index-address 
marks 
•Provide control signals based on an 
external 2.0 MHz clock 

A typical disk operation includes 
the following steps. First, the soft-

Vee l • 40 Yoo (+12v l 

WE 2 39 INTRQ 

cs 3 38 DRQ 
RE 4 37 DINT 

Ao 5 36 WPRT 

A1 6 35 iP 
DAL 0 7 34 TROD 

DAL 1 8 33 WF 

DAL2 9 32 READY 

DAL 3 10 D 31 WO 

DAL 4 11 30 WG 

DAL 5 12 29 TG43 

i5A'L6 13 28 HLD 
DAL7 14 27 F DDATA 

PHI/STEP 15 26 FDCLK 

PH2/DIR 16 25 XTDS 

PH3 17 24 CLK 

3PM 18 23 HLT 

MR 19 22 rm 
(GND)Vss ~o 21 Vccl+svl 

DATA 

REG 

AM 
DETECTOR 

CRC LOG IC 

Figure 3: Internal architecture and pinout diagram of the Western Digital FD1771 floppy-disk controller. The four programmable 
registers and eleven commands of the 1771 allow any microprocessor to control a disk subsystem using high-level instructions, thus 
removing a significant burden from the disk-driving software. See table 1 for a summary of the commands. 
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1-eachyour

littleApple totfllk 

to . esternUnion,

1-elex andT X. 


It's bigand it churns out reams of paper tape. You've seen it clattering away in late­
night movies of Wall Street offices and newspaper city rooms. It's the old-fashioned 
Teletype™ machine, a product conceived in the Mechanical Age of Communication. 

Microcom is proud to announce a successor from the Electronic Age of Communica­
tion. A software system anyone can run on any Apple IITMdesktop computer. It's called 
Micro-Telegramr~ available from your local Apple dealer. 

Micro-Telegram performs all the functions of a Teletype machine, which means you and 
your Apple can access every single Western Union service, worldwide. Send mailgrams. 
Send and receive TWX~ Telex~ and international cables. Receive Infomaster® up-to-the­
minute news, stock, foreign exchange, gold, futures, sports, and ski reports. Use your 
Apple to wire money. To send flowers. To check the snow at Sun Valley. To see what the 
Yen is selling for. To contact over 900,000 TWX and Telex subscribers around the world. 

But unlike the Teletype machine, Micro-Telegram permits editing right on the screen, 
sends messages automatically without r------------------------1 
you in attendance, keeps directories and I MlCR(OCOM I1distribution lists, sorts your messages I1 
by individual user, and asks you in plain 1 I 
English for your commands. It's like I We make little computers talk big. 1 

getting a whole Teletype staff (operator, I Call 800-547-5995, ext. 188, toll free, for the I 
secretaries, clerks) along with your • Micro-Telegram-Apple dealer nearest you. 1 
equipment, free of charge. 1 1 

I Dealer inquiries invited. I

L------------------------J 
Microcom, Inc., 6 Faneuil Hall Marketplace, Boston, MA 02109. (617) 367-6362 

Apple and Apple II are trademarks of Apple Computer, Inc. Western Union, Infomaster. TWX. Telex. land Teletype are trademarks of Western Union. Inc. 
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BITS 
7 6 5 4 3 2 0 

I Restore 0 0 0 0 h v r1 ro 

I Seek 0 0 0 1 h v r1 ro 

I Step 0 0 1 u h v r, ro 

I Step In 0 1 0 u h v r, ro 

I Step Out 0 1 1 u h v r, ro 

II Read Command 1 0 0 m b E 0 0 

II Write Command 1 0 1 m b E a, ao 

Ill Read Address 


TYPE COMMAND 

1 1 0 0 0 1 0 . 0 

Ill Read Track 1 1 1 0 0 1 0 s 

Ill Write Track 1 1 1 1 0 1 0 0 

IV Force Interrupt 1 1 0 1 13 12 1, lo 


(a) 

BIT VALUES FOR TYPE 1 BIT VALUES FOR TYPE 11 

h = Head Load flag (Bit 3) m = Multiple Record flag (Bit 4) 


h = 1, Load head at beginning m = 0, Single record 

h = 0, Do not load head at beg inning m = 1. Multiple records 


V = Verify flag (Bit 2) b = Block length flag (Bit 3) 

V = 1 , Verify on last track b = 1, IBM format (128 to 1024 bytes) 

V = 0, No verify b = 0, Non-IBM forma t (16 to 4096 bytes) 


r1r0 	 a1a0 = Stepping motor rate (Bits 1 through O) = Data Address Mark (Bits 1 through 0) 
= 11 gives 40 ms step time - = 00, FB (Data Mark) 


u = Update flag (Bit 4) = 01 , FA (User defined) 

r1r0 	 a1a0 

a1a0 

u = 1, Update track register a1a0 = 10. F9 (User defined) 


a1a0u = 0, No update 	 = 11, FB (Deleted Data Mark) 

(b) 	 ( c) 

BIT VALUES FOR TYPE IV 

10 thru 13 = Interrupt Condition flags (Bits 3 through O)
BIT VALUES FOR TYPE Ill 


s = Synchronize flag (Bit O) 10 = 1, Not Ready to Ready transition 

11 = 1, Ready to Not Ready transition 
s = 0, Synchronize to Address Mark 

= 1 , Index pulse s = 1, Do not synchronize to Address Mark 	 12 

13 
= 1, Immediate interrupt 

E = Enable HLD and 10 ms Delay ( d) 
E = 1. Enable HLD, HLT and 1 Oms delay 
E = 0, Head is assumed engaged and there is no 10 ms delay 

( e) 

Table 1: The high-level instructions of the FD1771 disk formatter/controller device. When one of the instructions defined by table 
la is loaded into the command register of the FD1771 , the FD1771 executes one or a series of actions. Bits represented by a letter 
within a command are defined in the bit-value tables for that type of instruction, tables lb through le. 

ware coordinating the disk operation 
checks to see if the controller is busy 
from the last command. If it is not, 
the software writes the desired com­
mand into the command register. If 
data is to be transferred as each byte 
is assembled (or disassembled) by the 
shift register, the controller sends a 
DRQ (data request) signal. When the 

operation is completed, the controller 
sends an INTRQ (interrupt request) 
signal. The status register can then be 
checked by the controlling software 
for seek, write protect, busy, or CRC 
errors. 

Controller Hardware 
The schematic diagram for the 

Regist~Affected During Registl:ll_Affected During 
A1 AO Read (RE = 0, WE= 1) Write (RE = 1, WE = 0)
0 0 Status Register Command Register 
0 1 Track Register Track Register 
1 0 Sector Register Sector Register 
1 1 Data Register Data Register 

Table 2: Access to registers within the Western Digital FD1771 disk formatter/con­
troller device. The F D1771 has five internal registers: command, data, sector, status, 
and track. A given register is read or written by placing the app,ropriate values on 
lines Al and AO and pidling down either the READ-ENABLE (RE) line f br a read 
operation, or the WRITE-ENABLE (WE) line for a write operation. The sector and 
track registers specify the sector and track when these parameters are needed by a 
given command byte. The command register, when filled, causes one of eleven high­
/eve/ instructions to be executed (see table 1). Data passes between the computer and 
the disk drive through the data register. After a command has been executed by the 
FD1771, the status register must be read before another command can be executed. 
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floppy-disk controller is given in 
figure 4. In addition to the 1771 and 
the 6520 PIA (peripheral interface 
adapter), circuitry is included for 
read/write control, clock and data bit 
separation; head loading, and inver­
sion of various signals as required by 
the FD400 disk drive. 

Three gates convert the DIR (direc­
tion) and STEP signals from the 1771 
into the STEP-IN and STEP-OUT sig­
nals needed by the FD400 disk drive. 
The HEAD-LOAD signal is condi­
tioned by a simple one-shot (mono­
stable multivibrator) and an inverter; 
this guarantees a fixed 40 ms pause 
allowing the head to load and settle . 
Once the interval has passed, a signal 
is sent to the 1771 to acknowledge the 
fact. 

The data-separator and clock cir­
cuit was designed by Steve Chris­
tiansen of Iowa State University. This 
circuit contains four of the ten in­
tegrated circuits in the system. (If the 
disk drive you intend to use has sepa­
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Circle 442 on inquiry card. 

SHIVA"" D•E&I IEIEllll™ 
.:::~s~HIV~::,_TASKING 

S-100 OR APPLE II 
NOW 8 OR 16 BIT!!! 

The world-famous SHIVA'" Multi-User Real-Time Multi-Tasking Virtual Operating System with its unique VIRTUAL-PERSONALITY'" disk-resident 
library of interface routines and Virtual R.A.M . mapping is now available in two versions: SHIVA'" 1.2 for 8-bit C.P.U.'s and SHIVA'" 1.6 for 16-bit 
processors. SHIVA'" 1.2 pioneered the high-powered Virtual Operating System (VOS) for microprocessors with its user-reconfigurable Virtual R.A.M. 
assignment for up to 16-users or real-time tasks. Now SHIVA'" 1.6 continues Omega Research'"'s commitment to non-obsolescence and system 
superiority by extending SHIVA'" into the 16-bit world of the 80's. SHIVA'" 1.6 syntax is upward-compatible with SHIVA'" 1.2. allowing SHIVA'" users to 
recompile SHIVA'" 1.2 programs to run under SHIVA'" 1.6 easily, so users may purchase SHIVA'" 1.2 now, and move up to a 16 bit processor later as 
their needs dictate with no fear of " software obsolescence." SHIVA'" 1.6 is upward compatible with CP/M or CDOS files and programs through its 
VIRTUAL-PERSONALITY'" disk-resident subroutines, supports hard disks as well as single or double-density floppies, features Logon and password 
protection, and features executive shell commands similar to UNIX in structure and versatility. SHIVA'" interfaces currently to M icrosoft Basic, Cobol, 
and Fortran; C; Forth; UCSD Pascal Programs; Pascal/M; CBASIC-2; APL; ALGOL-60; LISP; PL/I; MAC; and new interfaces are continually in 
development to keep SHIVA'" users State-of-the-Art. 

SHIVA'" 1.2 is available for 8080, 8085, 6800, 6502, and Z80-BASED SYSTEMS INCLUDING CROMEMCO, NORTHSTAR, VECTOR GRAPHIC, SWTP, 
DIGITAL GROUP, ALTOS, IMS, APPLE II , ITHACA INTERSYSTEMS, and TELETEK disk controllers. 6809 C.P.U. version is in development. 

SHIVA'" 1.6 is available for 8086/8088/ and Z8000-2 based systems, with versions in development for 68000 based systems. 

Both SHIVA'" versions 1.2 and 1. 6 provide full disk utilities for all users. SHIVA'" 1.6 upgrades are available to registered SHIVA'" 1. 2 users within one 
year of purchase of SHIVA'" 1.2 for half the current list price. SHIVA'" - The State-of-the-Art in microprocessor operating systems. 

SHIVA'" 1.2 	 SHIVA'" 1.6 
R.A.M. addressing to 1.048 megabytes on a R.A.M. addressing to 128 megabytes on a . 
Z80A-based system Z8000-2 system 
Minimum system R.A.M. (single user): 4K Minimum i;ystem R.A.M. (single user) 4K 
Additional R.A.M. per user: 2K Additional R.A.M. per user: 2K 
Maximum# of users or tasks: 16 Ma>simum # of users or tasks: 16 
Maximum # of physical and logical drives: . · 128 Maximum # of physical and Logical drive: 256 
R.A.M. Bank capacity: 16-64K R.A.M. Bank Capacity: 	 16-8 

Banks (1.048 mes~~ megabyte banks (128 megabytes) 
System prices: System prices: $650.00 

Complete Documentation Included: Documentation available separately for S50.00. (Applicable to later purchase of SHIVA'" system) 
Signed license agreement must be returned prior to all shipments. 

CP/M is a trademark of Digital Research • COOS is a trademark of Cromemco, Inc • UNIX is a trademark of Bell Laboratories ~ , - . 

OVER 8 MBytes

OF SOFTWARE 

AT$8*PER 
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 nnd Mexico. $11 prepaid 
to all other countries. 
® CP/M is o regislered trademark of Digital Research. The CP/M 


Users Group is not oflilioted wilh Digital Research. 


6¢~~ 0BOTS 
The New Industrial 

Revolution Intelligent machines 
are rapidly appearing 

in f aclories, offices, homes, and automobiles. The 
face or the industrialized world is changing. Vasi 

opporlunilies exist for lhose with a knowledge or this 

l explosive field. Robotics Age will bring you the 
lalesl developmenls in all aspects of Robotics and 

- - -.-- • Machine Intelligence. From inlroduclory and non· 
-­- lechnical survey articles lo the lalesl slale-or-1he· 

art in hardware and software design. You 
will find arlicles on sensors and percep­

tion, computer reasoning and robol con­
trol, industrial robot applications and 
amateur robolics­ as well as related 

new products, book reviews and 
lechnical abslrac ls. 

YES! I want to stay up-to -date on this fascinat ing 
new technology! 

Title 

Comp.m!,• Address 

C11 y StMe Provtdl'm:e1Countrv 

0 l year (6 issues)
0 2 years 02 issues) 
D 3 ye<:1rs ( 18 issues) 

Uni led 
States 

$15 
$28 
$39 

Canada 
Mexico* 

$17 
$32 
$45 

Postal Code 

Foreign 
Rates* 

$ 19 
$36 
$51 

•us Funds on US Bunk 
D Bill VISA D MllsterCard D Bill me (N America only) 

Card Number Expires 

Signa ture 

SHIVA'", VIRTUAL-PERSONALITY'", and OMEGA RESEARCH'" are trademarks of OMEGA RESEARCH'". lliiiiiilil <::!! 

9 8& ••Elift REIEl•HTM P.O. Box 479, Linden, Ca. 95236 (209) 334-6666 ~o·~ ~ ~~ 
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25 <Z12 PA4 6 ll DAL4 

33 DO PA5 
7 12 
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32 Dl PA6 B 13 
DAL6 
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INTRO 

29 04 
IC6 1i-----------------------1 IC7 

28 05 6520 READ/WRITE LOGIC FD1771 
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I 
I 
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15 READ I 12 D IC4b o s 4 REPB5 7474 
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37 

RSl I 7400 
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14 WRITE I 9 d 
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K 
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IC3b 

c +5V 

10 ENABLEI 10 74123 ~ 
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~ 
8 
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I 0 4.7K 

I ""iC"2 1127400 IC5 2 
WEI 7404 

I 10 • ll 38 
OROI 

L--------------------------~ 
PB3 

13 RESET 19 MR 

PB2 12 Al 6 Al 

PBl II 
AO 5 AO 

3 cs 
Number Type +5 V GND -5V + 12" rh 

Figure 4a: Schematic diagram of the computer-interface IC1 7404 14 
IC2 7400 14

side of the floppy-disk controller. The 6520 PIA IC3 74123 16 
(peripheral interface adapter) LSI (large-scale integra­ IC4 7474 14 

IC5tion) device simplifies the circuitry so that only ten in­ 7404 14 
IC6 6520 20

tegrated circuits are needed for the complete controller IC7 FD1771 21 
system. The additional logic devices are used to provide ICB 74193 16 

IC9 74193 16the read and write signals expected by the 1771. See IC10 7402 14 
figure 4 b on page 372 for the rest of the diagram. 

7 
7 
8 
7 
7 
1 

20 1 40 
8 
8 
7 

-
XTDS 

J25 

rated clock and data signals, you may 
be able to eliminate some of the cir­
cuitry shown. Remember that the 
1771 requires a 2.0 MHz clock.) 

The clock part of this circuit is a 
conventional TTL (transistor-transis­
tor logic) crystal oscillator which also 
drives a divide-by-two stage to pro­
duce the 2.0 MHz clock signal. The 
data-separator part of the circuit in­
verts the raw signal from the disk 
drive and gates it out as data or clock 
information, depending on the state 

of the QD output of IC9. 
There is a certain difficulty in 

determining, from a serial-bit stream, 
which bits are clock and which data 
(the two are interleaved, and some of 
the clock bits may be missing). The 
solution relies on the fact that, at 
most, three clock pulses will be omit­
ted; if four in a row are omitted, the 
data and dock outputs are switched 
by the external data-separator circuit. 

The read/write circuitry is very 
compact and plays a major role in the 

simplicity of the system. It is a subtle 
solution to a timing problem; the ob­
vious approach of us~ the outp1:!ts of 
the 6520 to control RE and WE (the 
read- and write-enable lines) as input 
for the DRQ (data-request line) is too 
slow. The indicated circuitry using 
the ENABLE line causes each DRQ 
signal to automatically generate 
another RE or WE signal as re­
quired. 

The 6520 has 20 programmable .. 
1/0 (input/output) pins (see figure 5), 
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Circle 164 on inquiry card. 	 Circle 193 on inquiry card. 

ComR.lete 
AIM 65 
Expansion 
For complete AIM 65 
expansion, Fore­
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. 

IFORETHOUGHT 
._PRODUCTS 
87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 

FREE Catalog 

New 4-way relief from problems with 
Computer/WP supplies and accessories. 

1. One-stop shopping. 
I nmac (formerly known as 

Minicomputer Accessories 
Corporation) has a catalog 
of over 1000 products.Every­
thing from racks and line­
printer paper to connectors 
and cables. Each designed 
to help keep your minicom­
puter or word processing 
system up and running. 
2. Hassle-free ordering. 

I nmac lets you order by 
mail or phone. So keep this free 
catalog close. It makes those once-tough tasks like 
ordering your magnetic media easy, fast and foolproof. 
3. Fast shipment of just the quantity you need. 

lnmac ships your order within 24 hours from centers in 
California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no minimum-order requirement. 
4. Field-proven quality means precision performance. 

lnmac guarantees every product in these 70 pages for 
at least 45 days. And even some for up to ten years. 

• 	 Send for your FREE•nHlaC 1nmac catalog or ca11 
""'M"~'"'""""-"""'""""' "'""'""'" (408) 727-1970 today! 
2465 Augustine Drive, Santa Clara, CA 95051 
~ 1979 In ternat ional Minicomputer Accessories Corporation 

Eight memory slots for your Atari 800! The 
AXLON 256 MEMORY SYSTEM has the 
capability to bank-select up to 256K of on­
line RAM memory. The system is designed 
to accept Axion's 32K RAMCRAMS, Atari's 
RAM modules, or a combination of the 
two. Our memory system comes complete 
with hardware, 64K of RAM, memory man­
agement software, interface card and ca­
ble. Drop by your local computer store or 
contact Axion for more information. 

Circle 42 on inquiry card. 

'f • 

AXLON 256TM 

· · 

MEMORY SYSTEM 
' ...A.. 

. 	 · ~ 
170 Wolfe Road · 

Sunnyvale. CA 94086 ~A.~ 
(408) 730-0216 ~~ 

N<LON 

• 64K of RAM included with system 
• Quarter Megabyte RAM Capacity 
• Atari 800 compatible interface card and 

cable 
• 	 Memory management software in­

cluded 
• 	Accepts Axion 32K RAMCRAMS, Atari 

RAM modules, or a combination of both 
• Dedicated power supply · 
• 90 Day Warranty 

'Indicates trademarks of Atari, Inc. 
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LJ 
Figure 4b: Schematic diagram of the drive-interface side of the floppy-disk controller. Clock signals and minor control functions are 
provided for by the additional circuitry, as well as the separation of recorded data from recorded synchronization pulses. 

of which only 17 are used in this sys­ the 1771's data lines, while the B port lines on the microprocessor, while its 
tem to interface with the 1771. The A pins are programmed as necessary to three device-select lines can be con­
port is programmed as eight bidirec­ provide control lines. The data lines nected to match whatever address­
tional data lines, and is connected to of the 6520 can be connected to like decoding scheme is appropriate. The 
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STRETCH THE POWER 
01 Your HP·85 or Commodore Pel/CBM With TNW's IEEE-488 Bus 

] System Bu ild ing Blocks ... 

TNW·2000 

TNW's RS-232 SERIAL INTERFACES 
Connect your PET ICBM to any RS·232 Serial Printer. Piotter. CRT 
Termina I. Modem . or other device : 

ONE CHANNEL 
OUTPUT ONLY 

ONE CHANNEL 
INPUT AND OUTPUT 

$129 
$229 

TNW-1000 
TNW-2000 
TNW-2320 TWO CHANNELS. INPUT & OUTPUT. $3 6 9 

12 RS-232 CONTROL SIGNALS 

TURN YOUR PET INTO A TERMINAL 
1 Access Timesharing Systems and Bulletin Boards with TNW's Pterm 

Soltware and lull service telephone modem: 

TNW-103 AUTO ANSWER/AUTO DIAL 
USE WITH DAA $389 

Pterm also works with acoustical couplers and other modems interlaced 
to the PET with the TNW-2000 or TNW·232D . Electronic mail and TWX 
Terminal programs also available. All units are addressable IEEE ·488 
devices. complete with power supply cabinet. lull documentation and one 
year warranty. 

TNW CORPORATION 
3351 Hancock St.• San Diego, CA., 92110 (714) 225·1040 
TWX910·335-1194 
Visa/Mastercharge Welcome• Dealer inquiries invited 

)I\. ATARI® 
COMPLETE LINE OF ATARI PRODUCTS 

20% OFF 
Atari 800with16K... ......$810 Atari 822 Printer............. ..... $360 
Atari 800 with 24K.. ......$895 Atari 400 with BK ........... .....$399 
Atrai 815 Dual Disk Drive ....$1200 Atari 400 with 16K....... .........$475 
Atari 825 Printer ...... ........... $800 Atari 410 Cassette............ .. ... $69 
Atari 820 Printer .. ....... ..... ....$360 Atari 850 Interfaced Module ..$176 

lSPEClAl Atari 810 I 
250/o Off Disk Drive S460 

NOW IN STOCK 
Ramcram 32K RAM Modules.. $199 Visicalc .. ... .... ................. .... .. $170 
Kurta Graphics Tablet. ............$560 Microtek 16K RAM Boards .. .... $1 oo 

Epson MXBO Printer ......$520 

ALSO 

SOFTWARE BY POI, THESIS, BIT BUCKET AND MORE! 
Z19 Terminals.....................$800 
Novalion DCAT Modems ......... $169 
lntertec Super Brain 64K. .....$2810 

PLUS 
NEC Spinwriters, Diablo Printers, 
Complete lines al Centronics 
Printers and Commodore Equip· 
men!. All at reduced prices. 

ThB B•1 Buc~B1 
168 NORTH BEACON STREET 

P.O. BOX 365 
NEWTON HIGHLANDS, MA 02161 

617-783-3144 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5Y4' PLAIN JANE™ ........... $21.95 
PLAIN JANE™ r;(Jld . . .. ... . . .$25.95 
51/," DATALIFE™ MD 525-01 .. $26.95 
8" DATALIFE™ FD34-8000 . .. . $43.95 

10 0 1
THINGS TO 
DO WITH YOUR 
PERSONAL COMPUTER 
BY MARK SAWUSCH 

333 pages 

$7.95 
NEWDOS by APPARAT 

NEWDOS/80 *SPECIAL* ....$129.95 
NEWDOS+ to 

NEWDOS/80 UPGRADE .. .. . CALL 
NEWDOS + with ALL UTILITIES 

35-track ........ . ........ $69.95 
40-track ...... ...... ..... $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED $29.95 

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

A PARTIAL LIST OF APPLICATIONS 
Electric Memorandum Income Tax 
Energy Efficiency Computation Speed Reading 
Test Your Typing Speed Check Digit Generator 
Statistical Analysis Personality Test 
Options Analysis Morse Code 
Logic Circuit Analysis Finances and Investments 
Antenna Design Biorythm 
Carpenter and Mechanic's Helper Letter Writing 
Calculation of the Number of Days Between Two Dates 

Simultaneous Equation Solver 
Real Estate Evaluation 
Astrology 
General Purpose Clock/Timer 
Recipe Index/Calculator 
RPN Calculator 
Amateur Radio 
Computer Assisted Instruction 
Robotwar 

~-----TAS.SO i$ 1 lr*"'11rlr. ol the 
AlllioSl'IKlr. ~ otT1ndy 
Corponuion.DATALIFE is1 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

PRICES IN EFFECT 
May 1. 1981 THRU WE ACCEPT 

• VISA 
•Add S3.00 tor shipping
& handling CALL FOR INFORMATION ON 

OTHER PRODUCTS 
tr1dem1rlr. ol VERBATIM . PLAIN 

JANE. AIOS·I. AIDS·IJI. CALCS·lll. 
CALCS·IV, MERGE ·IJ I are 

trademukH1l MTC . 
Cl 198lbJMNtethnOloc:ies 

Cofponf10n. Inc. 

Products damaged in 
transit will be exchanged. 

May 31. 1981. 
Prices, Specilications, 

and Offerings subject to 
change without notice. 

"'"' 

• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D 

•$3.00 EXTRA f(lf" C.0.0. 
•Ohb f\!Sidents add 61h:% 
salesta1. 
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BIOFEEDBACK 

• 	 What is a growth experience? 
• 	 What is fun, and therapy too? 

• 	 What goes beyond games 
and lets you work directly 
with your s~bconscious mind? 

• 	 What does all that and more, 
works with all popular 
computers, and goes on an 
RS232 port without external 
power supplies? (Parallel 
available too) 

• 	 What, therefore, is a fabulous 
value? 

\sk in 
resistance) 

d•Jring relaxa­
tion cycle. 

.... Relaxing here 

A whole new thing in computing' II you have 
any experience with biofeedback . you will 
love it. If you have only read about it. now is 
the time to see for yourself that it rea lly 
works for you . Our booklet " Personal 
Growth With Your Computer" . and our 
pr og ram documentat ion te ll you how to 

• 	 Observe and exper iment w ith 
GSR 

• 	 Train you rself to relax 

• 	 Play lie detec tor and/ or test 
subconsc ious response 
at par ties 

• 	 Play O UIJA. alone or in a group 

• 	 C reate your o wn games/ 
experim en ts 

ONLY $125°0 

Including manual. and our booklet 
··Personal Growth With Your Com· 
puter· or "Bend Your Machine·s Mind 
With Yours·· and BASIC listings for 
these programs: 

GSR Plot 
Computer OU IJA 
Relaxation Traine r 

Lie Detector/Subconscious Response 

For cassette or diskette. media charge 
S15. State system type to ensure com­
patibi lity. or if asking about pa rallel 
1nterfac1ng . 

Dealer inqu iries invited. Mai l or phone 
orders to : ­

Total Digital Engineering 
210. D W. HWY ,..I 
S. Nashua . N .H 03060 J 

603·883-0991 . ffi 
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PIA Register Selection and Function 

RS1 RSO R/W CRA2 CRB2 Function 

0 0 x 0 x Read or Write. DORA 
0 0 0 1 x Write into ORA 
0 0 1 1 x Read from A-side input pins 
0 1 x x x Read or Write CRA 
1 0 x x 0 Read or Write DDRB 
1 0 0 x 1 Write into ORB 
1 0 1 x 1 Read from B-side input pins 
1 1 x x x Read or Write CRB 

X = don't care 

Control Register Bit Designations 

7 6 5 4 3 2 0 
.........._,


CRA IRQA1 IRQA2 ~ DORA 
CA2 Control Access CA 1 Control 

L....,._,I 	 .........._,

CRB IRQB1 IRQB2 DDRB 

CB2 Control Access CB1 Control 

Control of CA2 Output Modes 

CRA 
Bit 5 Bit 4 Bit3 Mode Description 

0 0 "Handshake" 
on Read 

0 Pulse Output 

1 O Manual Output 
1 1 Manual Output 

CA2 is set high on an active transition of 
the CA1 interrupt input signal and set 
low by a microprocessor "read A data" 
operation. This allows positive control of 
data transfers from the peripheral 
device to the microprocessor . 

CA2 goes low for one cycle after a " read 
A data" operation. This pulse can be 
used to signal the peripheral device that 
data was taken. 

CA2 set low 
CA2 set high 

Table 3: Control codes for the 6520. This device offers 20 pins that may be pro­
grammed (either individually or in groups) as input, output, or bidirectional lines. 

6520 controls and modes are listed in 
table 3. 

Construction Notes 
The prototype floppy-disk con­

troller was built on a Vector 3677 
wire-wrap board (see photo 1). There 
are no special layout considerations, 
but adequate power supply bypassing 
must be observed (i.e., 0.1 µ,f capac­
itors across the supply and ground 
pins of each integrated circuit). A 
16-pin DIP (dual in-line package) 
socket is used to connect the con­
troller to a ribbon cable from the disk 
drive (use proper terminations). 

Debugging 
The read/write circuit can be de­

bugged by using a microcomputer. 
Move the DRQ input (IC5, pin 11 in 
figure 4) from the 1771 to a conve­
nient 6520 output. With the micro­
computer running a diagnostic pro­
gram, check to see that the WE pulse 
(IC3, pin 12 in figure 4) is about 
14 µ,s. 

The data separator can be checked 
by using a single-pulse input signal in 

vss I • 40 

PAO 
 2 39 

PAI 
 3 38 

PA2 
 4 37 

PA 3 
 5 36 RSO 

PA 4 6 35 RSI 
PA S 7 34 m 
PA6 8 33 DO 

PA7 
 9 32 DI 

PBO 
 D210 6520 31 
PBI 11 30 

- D3
PB2 12 29 D4 


PB3 
 13 28 D5 

PB4 
 14 27 D6 

PBS 
 15 26 D7 

PB6 
 16 25 

PB7 
 17 24 

CBI 
 18 23 rn 
CB2 19 22 CS! 
vcc 20 21 R/W 

Figure 5: Pin description of the MOS 
Technology 6520 PIA. Use of this par­
ticular device allows easy interfacing of a 
disk controller to a 6502-based computer. 
One 110 port handles control signals; the 
other is used to transfer parallel bytes of 
data. 



Circle 416 on inquiry card. 
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• AP103 

• AP101 
• AP102 
• AP103 
• AP104 
• AP105 
• RS201 
• RS202 
• RS204 
• RS205 
• P401 
• P402 
• P403 
• CC90 

Apple II with Single Disk Drive ..... . ....... $109 
Apple II with Double Disk Drives . . . . . . . . . • . 119 
Apple II, 9 inch Monitor & Double Drives . . . 129 
Apple ///, two additional Drives & Silentype 139 
12 inch monitor plus accessories . . . . . . . . . . 99 
TRS-80 Model I, Expansion Unit & Drives .... 109 
TRS-80 Monitor or TV set . . . . . . . . . . . . . . . . . . 84 
TRS-80 Model Ill . . . . . . . . . . . . . . . .. .. . .. .. .. 129 
Radio Shack Color Computer . . . . . . . . . . . . . . 89 
Paper Tiger 440/445/460 . . . . . . . . . . . . . . . . . . . 99 
Centronics 730/737 - Line Printer II/IV . . . . . . 89 
Epson MX70 or MX80 . . . . . . . . . . . . . . . . . . . . . . 89 
Matching Attache Case . .. . . . . . . . . . . • . . . . . . 75 

cmniiner case companY fw ~ . 
5650 INDIAN. MOUND CT. COLUM! US. OHIO 43213 (614) 868·9464 El 

DESCRIPTION J6MOS. 

LA36DECwriler II . . .. .. .. . ... S1 ,095 $105 s 58 s 40 
LA34 DECwriter IV . ........ . . 995 95 53 36 
LA34 DECwriter IV Forms Ctrl.. 1,095 105 58 40 
LA120 DECwriter Ill KSR ..... . 2,295 220 122 83
LA 120 DECwriter Ill RO .. ..• . . 2,095 200 112 75 
VT100 CRT DECscope .• .. . . . . 1,595 153 85 58 
VT132 CRT DECscope ... • . . . . 1,995 190 106 72 
Tl745 Portable Terminal .. •. . . 1,595 153 85 58 
T1765 Bubble Memory Terminal 2,595 249 138 93 
T1783 Portable KSR, 120 CPS . 1,745 167 93 63 
Tl785 Portable KSR, 120 CPS . 2,395 230 128 86 
Tl787 Portable KSR, 120 CPS . 2,845 273 152 102 
Tl810 RO Prinler ...... . . .. .. 1,895 182 102 69 
TIB20 KSR Prinler .. . . .. ... . . 2,195 211 117 BO 
DTB0/1 CRT Terminal ...... . . 1,695 162 90 61 
DTB0/5 APL CRT . .. .. . . . . ... 2,095 200 112 75 
DT8015L APL 15" CRT . . .. . . .. 2,295 220 122 B3 
ADM3A CRT Terminal .. . . • . .. B75 B4 47 32 
ADM31CRT Terminal ..... . ... 1,450 139 7B 53 
AOM42 CRT Terminal ..•... . . 2,195 211 117 79 
1420 CRT Terminal ........ . . 945 91 51 34 
1500 CRT Terminal .. . . . ..... 1,095 105 58 40 
1552 CRT Terminal . ... .. .... 1,295 125 70 48 
920 CRT Terminal ........... B95 B6 48 32 
950 CRT Terminal .• • .. . ... • . 1,075 103 57 39 
Letter Quality, 55115 RO . . ..•. 2,895 278 154 104 
Letter Quality, 55125 KSR ••••. 3,295 316 175 119 
Letter Qualily KSR, 55 CPS ... 3,395 326 1B1 123 
Letter Quality RO, 55 CPS . •. . 2,B95 27B 154 104 
2621A CRT Terminal .. .. ..... 1,495 144 BO 54 
2621 P CRT Terminal . ... ... .. 2,650 255 142 96 

715 69 39 26 
737 Wi P Desk Top Printer ...• B95 86 48 32 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS• 10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPURS • MOOEMS • THERMAi. PAPER • RIBBONS • llfTERFACE MOOULES •FLOPPY OISK UNITS 

OTHER POPULAR TERMINALS, COMPUTERPERIPHERALS AND COMPUTERS AVAILABLE. 

TRANSNET CORPORATION 
1945 ROUTE 22 •UNION, N.J. 07083 • (201) 688-7800 
TWX 710-985-5485 
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LET YOUR APPLE SEE THE WORLD! 
The DS-65 Digisector® is a random access video digitizer 
which converts a TV camera's output into digital infor­
mation the Apple can process. It features 256 X 256 
resolution with up to 64 levels of grey scale. 
Scanning sequences are user programmable. 

NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE 
ON DISK! 

On-board software in EPROM is provided for 
displaying digitized images on the Hi-Res 
screen. 

Use the DS-65 for : Precision Security Systems 
• Computer Portraiture • Robotics • Fast to 
Slow Scan Conversion • Moving Target Indi­
cators • Reading UPC codes, schematics, musi­
cal scores and paper tape • 

- Picture Scanner: Provides a variety of differ­
ent dithering algorythms for compressing the 

digitized image into the Hi-Res screen. 

Write or call for more information! 

DS-65 Price: $349.95 GIVE YOUR APPLE THE GIFT OF SIGHT! 

THEN\ Dr,::;:,. fO) IQ\ FSll Camera Price: $299.00 Master Charge I Visa Accepted 
/../\.JU ~~ Combination Price: $599.00 

W@~ P.O.BOX1110DELMAR,CA92014 714-942-2400 

lieu of the 4.0 MHz crystal oscillator 
signal. The output of IC9 should 
count through the full range of 0 
through 15, starting at 4, while IC8 
should count from 4 through 8. 

The INTRQ and DRQ signals were 
connected to PB6 and PB7 of the 6520 
because powerful testing instructions 
are available for these pins. If prob­
lems occur in this area, these instruc­
tions will come in handy. 

Testimonials 
This system has been built by 

several people and has been proven to 
work with minimal debugging, using 
wire-wrap, Slit-N-Wrap, and Super 
Strip techniques. The circuits are not 
the simplest possible; we have inter­
faced a 5-inch disk drive to the KIM 

and AIM systems using only three in­
tegrated circuits. The newer versions 
of the 1771, which allow the con­
troller to be connected directly to 
data and address buses, do not need a 
6520; but there is a case for isolating 
the microcomputer from the disk con­

troller through a 6520. Whatever 
route you choose, this basic design 
will provide reliable, trouble-free 
operation. 

In Part 2, next month, we will look 
at the software needed to use this con­
troller.• 
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4. Elinoff, Gary. "Floppy Disk Memory 
Systems." Electronics Products, May 1978, 
page 39. 

5. FD 1771 AIB-01 Data Sheet. Western 
Digital. 
6. Hoeppner, John. "Interface a Floppy-

Disk Drive to an 8080A-Based Computer." 
BYTE, May 1980, page 72. 

7.- IBM Diskette General Information 
Manual, No. GA 21-9182. International 
Business Machines Corporation. 
8. Nicholson, James H. "A Super Simple 

Floppy Disk Controller." Proceedings of the 
National Electronics Conference, Volume 33. 

9. Operating and Service Manual No. 
600203. Pertee. 
10. Welles, Kenneth B. "Build This Economy 
Floppy Disk Interface." BYTE, February 
1977, page 34. 

G 
& Accounting

G 

WILL SET UP YOUR ACCOUNTING RECORDS 
READY FOR POSTING ON YOUR MICROCOMPUTER 

Complete system-general ledger, payroll. etc-intergrated, but suggest we start with general ledger 
Features: Menu-driven, all reports are 81'2" x 11 '', you pick account numbering system, one posting method provides that 

negative numbers are the credit side of the entry, a description field is associated with each side ofan entry in update listings, 
budgeting 

Cost for General ledger is $800, including initial set up of your accounts, software and manual, phone consultation and 
examining your files through a modem where you have that capability. Training at your site available at additional cost. 

You must be or become familiar with Osborne manual, send us a good deal of information, have CP/M* and CBASIC2, and 
have at least 48K and one 8" double density disk drive. 

* CP/M is a trademark of Digital Research 

AN ACCOUNTING SYSTEM BUILT BY ACCOUNTANTS THAT 

OTHER ACCOUNTANTS WILL LIKE 


610 Park Boulevard • Austin, Texas 78751 • (512) 458-5760 
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Circle 223 on inquiry card. 
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ENERGY SOFTWARE 
for engineers, designers, builders, etc. 

PASSIVE SOLAR DESIGN: d irec t gain , sunspaces, trombe & water walls 

PASODE 1: 	 Los Alamos SSF correlation model 
with economics computerized. . . . . . . $295 

EXFIN0/LPMT2: Hourly simulation models for assessing 
bui lding energy load dynamics and 
economics of passive design . . . . . . . . $395/695 

OVERHANG: 	 A 2-dimensional overhang shading 
design program .... . ..... . $195 

CONSERVATION DESIGN: assess energy from a component o r system level 

BILL: Correlation of a buifdings energy bill s and 
weatherfo rconservation assessment . . . $295 

INSULATE: Building sur face insulation op timization 
and economics package . .. , . . . . . . . $196 

Programs available: 	 TAS-80, APPLE II, CPM (CBASIC2. MICROSOFT), 
NORTHSTAR, ALPHA MICRO. 

Orders: 	 Prepaid/C.0 .0 . - 20% discount on 2 or more packages 

7438 FORSYTH. SUITE 202 
LON DE• PARKER• MICHELS ST. LOUIS, MO. 63106 

(3141 725·5501 

The Art of Electronics 
Paul Horowitz and Winfield Hill 

''Although this book is for the beginner, it is thor­
ough and abounds in information useful to read­
ers who want to build electronic instruments and 
not just read about them. In their circuit examples, 
the authors almost always point out the specific 
devices they are using and why this device was 
chosen. This approach is much more useful than 
Iha t taken by most texts ... Along with an excellent 
presentation of the standard subjects . . . , the book 
contains very practical chapters on the design of 
power supply (including switching supplies), low­
noise techniques, interfacing between analog and 
digital circuits, high-speed techniques, and elec­
tronic construction techniques ... it does better 
than other general electronics texts on the micro­
processor ... The Art of Electronics is what we 
have been looking for:' -Physics Today $24.95 

at your bookstore or 

Cambridge University Press 
32 East 57th Street, New York, N. Y. 10022 
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Technical Forum 

the number of digits of accuracy is obtained. 

The choice of 1./3. is deliberate because it is an in­Favorite 
Benchntarks and 

Other Progrants 


In the July 1980 BYTE, Carl Helmers wrote a Technical 
Forum entitled "Some More on Performance Evaluation" 
(page 216), in which he requested readers to send in 
benchmark routines that are "appropriate to the typical 
language and operating-system environment of the con­
temporary small computer." The following submission 
from David I Wilcox, of Mansfield, Pennsylvania, is one 
of the most noteworthy. 

While in college, I was shown a simple way to calculate 
the number of decimal digits a computer retains in its in­
ternal representation of floating-point numbers. If: 

A = 1./3. 
then, by computing: 

abs(log1o(abs(l. -(A+A+A)))) 

HOW TO START A 

COMPUTER BUSINESS 


"Computer Business Opportunities 1981" 
annual report covers the best moneymaking 
ventures - consulting, software packages, 
dealerships, systems houses, services, 
repping, maintenance, vertical markets and 
much more - plus 20 steps on how to start, where to be in the 
80's, the small business market, common entrepreneur's 
mistakes, financing, marketing, competing with biggies, 
directory of services and self-help sources, going part-time 
to full-time. Nowhere under one cover is a better industry 
perspective for self-employment planning. Contents from 
key back-articles of "Computer Opportunies," the entre­
preneur's newsletter since 1978, "Low Capital Computer 
Business Guide" (10,000 copies sold), and continuous 
research from our field seminars. Over 200 pages ring­
bound, $65.00, check, Visa, Mastercharge, or written com­
pany P.O. 30 day refund guarantee. 

DATASEARCHINCORPORATED 
4954 William Arnold Road I Dept. E 


Memphis, Tennessee 38117 

For faster service on credit card orders, phone 901/761-9090 


finitely repeating rational number in the binary-number 
system. Therefore, a difference between 1. and the sum 
A+ A+A must exist in any attempt to represent 1./3. 
with a finite number of bits. 

If the machine does not have the common logarithm 
function available, then compute: 

1./(abs(l.-(A +A +A))) 

The number of digits of accuracy is approxim'!tely the 
exponent of the result expressed in scientific notation. 
Better yet, use a calculator or math tables to find the 
common logarithm of the result. 

The number of digits of accuracy available generally 
depends on both the machine and the language. This 
method offers a quick, in-the-store check of the actual 
number of digits used by a given system to represent 
floating-point numbers. 

However, other letters we received bearing the 
"Favorite Benchmarks" title contained still more pro­
grams written in Pascal or BASIC that shaved minutes or 
seconds from the prime-number-generating program used 
as a benchmark in Carl Helmers's article. Although we 
appreciate the attempt at participation represented by 
these letters, they missed the point expressed by Carl 
Helmers in that article: " ... the goal of the exercise was 
not to code the most efficient algorithm. It was, rather, to 
code an algorithm that takes a measurable amount of 
time while performing a certain group of ~alculations." 
The same algorithm (preferably embedded in a common 
computer language) can then be run on several computers 
and the times compared as performance indices of the 
respective language/machine combinations. 

For example, the benchmark given by David Wilcox, 
above, results in a number (calculated in this case, not 
timed with a stopwatch) that can be used to compare, 
say, an Atari 400 with a Commodore PET; the com­
parison being made is one of digits of accuracy. 

One prime-number-generating benchmark sent to us 
gave two times, one for execution of the program using a 
video terminal and another using a printer. In my opin­
ion, such a benchmark confuses the issue under con­
sideration (computer speed in generating a given set of 
prime numbers). Unless a benchmark is trying to measure 
the efficiency of a given computer in displaying numbers, 
the interval being timed should end as soon as the first 
display is printed. This assumes, as was done in the 
prime-number benchmark, that all results are stored and 
the printing is done after the computation being 
measured has finished. In fact, I sometimes bracket the 
part of the program being measured with print statements 
that say BEGIN TIMING and END TIMING. This allows 
me to isolate the function being evaluated....GW• 
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IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful BASIC GPIB-488 
controller capability to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 

MODEL 488·808 
For Model 1 Operation 

• • 
MODEL 488·80C 

For Model 3 Operation 

Price of Model 488-808 or 488-80C $245. 
+shipping, insurance & tax 

Optional Relocatable Machine Level GPIB Driver 
for Assembler Level Programming-$35.00 
WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING LABORATORIES 
11 Neil Dri ve • Old Bethpage, NY 11804 

Telephone: ( 516) 694-3205 

"Trademark of Tandy Corp. 
There is no affiliation between Scientific Engineering Laboratories and 
Tandy Corp. or Radio Shack. 

ti-R~E:~~-~A~ ~u~s ~~r':'m;:Te;:'R~E~O~ :AA~T LiiiLrn'Es~R:CEr7am-;:;e~ =E~o'ITTs~~rUT1UTI'E~ RAcc'i70=1~ --:JJ• 
0 
~ 

~ HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 
~ FOR THE TAS-80* Mod II 
- NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!!E' 
8 • Allows up to 4 Mod ll 's to connect to a single controller - up to 4 hard disk 
1;; drives per controller. Users may access the same file simultaneously (first-come 
o first-served). 
~ • Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
1 along with RACET Hard/Soft Disk System (HSD) software. 

fil • Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 
;:: supported
§ • t.:ompatible with your existing TRSDOS programs1 All BASIC statements 
,__ are identical. 

~ • A single file may be as large as one disk. Alternate mode allows 24-million 


~ • ~:~~u~~~o~~~~~a1e~t~i~:~t~ ~~~:~iaab~~ t~o~~;:.leHt~~~~~n~:r ~~i:~~ie deletions, 
~ HDCS directory catalog system, and Hard Disk Superzap. FORMAT utility 
a: includes options for specifying sectors/gran, platters/drive. logical disk 
£ size. etc. 

I;; HARD DISK DRIVE & CONTROLLER RACET HSD Software
$5995 $400 
~ c f · . D f OEM . . 

1
. 

a: a11 or mu t1user pricing. ea1ers ca11 or pricing. 

l INFINITE BASIC (Mod I & Ill Tape or Disk) Mod I $50.00, Mod Ill $60.00 
~ Extends Level II BASIC with complete MA TRIX functions and 50 more string
E functions. Includes RACET machine language sorts1 Sort 1000 elements in 9 
8 seconds! 1Select only !unctions you want to optimize memory usage. 
~ INFINITE BUSINESS (Requires Infinite BASIC) Mod I & Ill $30.00 
~ Complete printer pagination controls - auto headers, footers, page numbers. 
a: Packed decimal arithmetic - 127 digit accuracy +, - , ', /. Binary search 

~ of sorted and unsorted arrays. Has~ codes. 

w BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 

§ SEEK d FIND f t. f v · bl L' N b St · K d 'All' 


an unc ions or aria es, ine um ers, rings, eywor s.§ options available for line numbers and variables. Load from BASIC - Call with 
1;; 'CTRL 'R Out out to screen or printer1 
~ DSM Mod I $75.00, Mod II $150.00, Mod Ill $90.00 
a: Disk Sort/Merge for RANDOM files . All machine language stand-alone package for 
I sorting speed. Establish sort specification in simple BASIC command File. Execute 
~ from DOS. Only operator action to sort is to change diskettes when requested!g Handles multiple diskette filesl Super fast sort times - improved diSK 1/0 limes 
Iii make this the fastest Disk Sort/Merge available on your TRS. . 
~ (Mod I Mm 32K 2-dnve system Mod II 64K 1-drive. Mod Ill 32K 1 ·drive) 

> n 

**NEW** DISCAT(32K1 -driveMin) Modl,111$50.00 ~ 

This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep o 

track of thousands of programs in a categorized library. Machine language program ~ 

works with all TRSDDS and NEWDDS versions. Files include program names and 1 
extensions, program length, diskette numbers, front and back, and diskette free space. :n

/ii 
**NEW** ~ 
KFS-80 (1-drive 32K Min- Mod II 64K) Mod I, Ill $100.00; Mod II $175.00 c 
The keyed file system provides keyed and sequential access to multiple files. Provides ~ 
the programmer with a powP.rful disk handling facility for development of data base ~ 
applications. Binary tree index system provides rapid access to file records. rn 

**NEW* * I 
MAILLIST (1-drive 32K Min - Mod 11 64K) Mod I, Ill $75.00; Mod II $150 .00 ~ 
This ISAM-based maillist minimizes disk access times. Four keys - no separate ~ 

~~~i~8er~ufJ~~:fo~:d~~~o~~ ~g~ees~~~m3~~~~~~tra1es~~~~d~~ to 30 attributes. Mask ~ 
~ 

* *NEW** LPSPOOL (32K 1-drive Min) Mod I $75.00 ~ 
LPSPOOL - Add multi-tasking to permit concurrent printing while running your 
application program. The .spooler and despooler obtain print jobs from queues ,, 
maintained by the system as print liles are generated. LPSPOOL supports both 1';
parallel and serial printers. ~ 

UTILITY PACKAGE (Mod 1164K) $150.00 ~ 
Important enhancements to the Mod 11. The file recovery capabilities alone will pay ~ 
for the package in even one application! Fully documented in 124 page manual! 1
XHIT, XGAT. XCOPY and SUPERZAP are used to reconstruct or recover date from ,, 
baddisketdtesi XdCOtPhY pfrovtides mSuUltpi-EfiRleZcAoPpies, 'Wild-card'/mhask select, abstolute ~ 
sector mo e an o er ea ures. a11ows examine c ange any sec or on .., 
diskette include track-0, and absolute disk backup/copy with 1/0 recovery. DCS ~ 
builds consolidated directories from multiple diskettes into a single display or ~ 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. ­
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGll Ill
adds single step, trace, subroutine calling, program looping, dynamic disassembly I
and more 11 ~ 

n 
DEVELOPMENT PACKAGE (Mod II 64K) $125.00 ~ 
Includes RACET machine language SU PERZ AP, Apparat Disassembler, and Model g 
II interface to the M'~1osoft 'Editor AssP.mbler Plus' software packaqe including ~ 
uploading services and oatches for Disk 1/0. E-- RACET ..:::3
~HECK, VISA, M/C, C.O .O. , PURCHASE ORDER E COMPUTES ""'3 rn 
TEL~~~~~~~~~E~;G~~;::;~~~;~~~s;;~5016 1330 N. Glassel, Suite 'M ' :n 

OFTA NDY CORPORATION Orange, CA 92665 l> 

c;_ ~E~O~S~~T~L~E~R~E! ~~>r~le!= ~~0.!!!.S~2T~L~S~R~E~m~e~ ~E.r!O~ ~A~T~L~S~A~E~m~te.;.;- ­1 1
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Book Reviews 


The Epson 
MX-80 

$499 
''At Microhouse, 
vve treat our customers 
like family . ..'' 


Software 
0 WORDSTAR The premier word pro­

cessl"lg soflware from MicroPro 
. $495. 00 $322/$40 

0 MAILMERGE oplion for wordstar 2 .X 
. $150.00 $110/$25 

0 WORDMASTER by MicroPro. 
....... $150.00 $119/$25 

0 SUPERSORT I by MicroPro. Can be 
used as a stand-alone program or can 
be linked to programs with a Microsoft 
format. . $250.00 $189/$25 

D 	 SUPERSORT II A sland-alone·only ver­
sion of above. _.• $200.00 $1651$25 

0 DATASTAR by MicroPro. 
'' ' ... ''' . $350.00 $269/$35 

l1 dBASE II, the assembly-language re· 
lational Dalabase Management System 
for CPJM~ 1 No need for host language. 
Handles up to 65.000 records (up to 
32 fields of 1 K each) . English-like com· 
mands. Report generator with user-de· 
finable full -screen operation. Will read 
existing ASCII files. . S 700 $628/$20 

r-1 SPELLGUARD checks 20 pages of 
copy for spelling mistakes and typos in 
less than a minule Can be used with 
many CPtM' word processors (inclu· 
ding WordS!ar) . Leis operator review 
words it judges as potential errors Oper· 
ator may then change the suspect word 
or add it to SPELLGUARD·s 20,000 
word dictiona1y (dictiona1y size limited 
only by disk space) .. $295 S2 30/S20 

0 	 BASIC 80 by Micro. Version 5 .2 and 
4 .51 included . .. $350.00 $299/$30 

D BASIC COMPILER by Microsoft. I.an· 
guage compatible with MBASIC. In· 
eludes MACRO 80 assembler 

.. $395.00 $330/$30 

n muSIMP/muMATH by Microsoft 
muSIMP is a fast. eflicienl interpreter 
fQI· sophisticated mathematical functions 
of up to 6 11 cJgits. muMATH is a pack· 
age of programs written in muSIMP. 
Requires 40K. . $250.00 $225/$25 

CPIM is a registered trademark of Digital 
Research 
UNIX is a registered trademark of Bell l..abs 
APPLE is a registered trademark of 
Apple Compulers 

CALL OR WRITE FOR FREE CATALOG 
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n TCSIAtlanfa INTERACTIVE AC· 
COUNTING SYSTEM for small busin· 
esses. New re lease. Each package 
can be used alone or post automatic· 
ally to the General Ledger. Available 
in compiled version (no support tan· 
quage needed) or in source (MBASIC 
required) . Needs 48K RAM . 132·col. 
prin ter. 24x80 CRT and CPIM ' 

•. COMPARE AT UP TO $530/pkg. 
GENERAL LEDGER . $75/$25 

ACCOUNTS RECEIVABLE . . $75/$25 
ACCOUNTS PAYABLE . $75/$25 
PAYROLL .. . . $75/$25 
ALL FOUR $2591$90 
SAMPLE PRINTOUT BOOK of ALL 
FOUR . .. .. , . $15 

COMPILED VERSIONS.frun 3· 10 times 
laster than interpretive version) 
Each package $79/$25 
All four $269/$90 

We will attempt to meet or beat 
any advertised price! 

n STRUCTURED SYSTEMS ACCOUN­
TING SYSTEM (Requires CBASIC2. 
2 disk drives. 24x80 CRT. 1 32·column 
width printer) . LIST: $1250.00 each 
GENERAL LEDGER . $699/$40 
ACCOUNTS RECEIVABLE .. $699/$40 
ACCOUNTS PAYABLE $699/$40 
PAYROLL . . $699/$40 
INVENTORY • • • $337/$40 

0 EDIT 80 by Microsoft 
. $120.00$82/$20 

D TEXTWRITER Ill by Organic Software. 
..... . $125.00 $1101$20 

0 LETTERIGHT by Structured Systems. 
. ..... .. .. $200.00 $135/$20 

[] DATEBOOK by Organic Software. 
. . $295.00 $2581$25 

Software Manual 
List & Manual/Only 

D COBOL 80 Compiler by Microsoft. 
' • .. . .. $ 750 .00 $640/$30 

D MSORT by Microsoft. $138/$15 
0 COBOL 80 w/MSORT. Saving by 

buying bolh at the same time. $759/$40 
D Whltesmith 's "C" COMPILER. Con· 

forms to full UNIX® version 7 C Ian· 
guage. $630.00 CALL/$30 

D STACKWORKS FORTH. For Z80 or 
8080 CPU (specify). Supplied in source. 
Assembler included. $1 75.00$125/$30 

D FORTRAN 80 by Microsoft. 
. . . . . • . . $500.00 $390/$30 

0 MACRO 80 by Microsoft. Assembler 
for 8080 and Z80$200.00 $1401$20 

D PASCAL/M compiler by SORCIM . Full 
Wirth implementa~on. Produces P-code. 

. ....... $175.00 $139/$20 
D PASCAUZ compiler by ITHACA INTER· 

SYSTEMS. Produces ZBO nalive as· 
sembly code. $395.00 $359/$30 

Apple 
fl VISICALC-The electronic worksheet 

Performs all arithmetic functions . net 
present value. and transcendental lune· 
lions and instantly displays results 
where you want them 

s, 50.00 $107.00 
II CCA DATA MANAGEMENT SYSTEM 

Stores and retrieves information in a 
way which lends itself to ""row and col­
umn" storage. retrieval and analysis 
Includes $ 130 page manual 

$99.50 $74.00 
I' DESKTOP PLAN-Apple Disk 

$99.50 $74.00 
[l GAMES-for Applesoft Disk Gammon 

Gambler. Checker King. Microchess or 
Bridge Parlner $24 94 ea. $19.20 ea. 

I) VITAFACTS-A packaqe of six pro· 
grams designed to present straigh!for· 
ward up-lo-dale medical tacts in a way 
that is lun and effechve Approved by 
lhe Canadian College of Family Physi ­
cians Growing Up (Adolescence). 
Talking About Sex . Drinking & Oruqs 
Birth Control Your Blood Pressure. 
Hearl Attack S 119. 70 $89.95 

PRICES AND SPECIFICATIONS SUBJECT 
TO CHANGE WITHOUT NOTICE 

Circle 245 on inquiry card. 

Travels in 
Computerland, or 
Incompatibilities & 
Interfaces 
by Ben Ross Schneider Jr 
Reading MA: 
Addison-Wesley 
Publishing Company 

1974, Softcover, 56 .50 

Reviewed by 
Jonathan Jacky 
655 1 5th Ave NE 
Seattle WA 981 I 5 

How many seemingly im­
practical projects have been 
attempted only because 
someone thought, 'That 
should be a trivial exercise for 
a computer"? So it seemed to 
theater historian Ben Ross 
Schneider Jr, when he pro­
posed organizing a data base 
from The London Stage, an 
eleven-volume, 8000-page 
calendar of eighteenth­
century theater perfor­
mances. As Schneider envi­
sioned, "It would be like hav­
ing an index to every kind of 
thing in the book, only the 
computer would even tum 
the pages and take notes for 
you." 

As he became involved in 
the project, Schneider soon 
realized that what is con­
ceivable for the computer is 
sometimes not easily ac­
complished. He learned that 
the system which saves the 
scholar months of repetitive 
clerical work may well re­
quire several times that much 
effort to get running. 
Schneider recounts his ex­
perience in Travels in Com­
puter/and, an entertaining 
book that gives a true-to-life 
case study illustrating infor­
mation-retrieval techniques . 
It is the best account of an 
ambitious computing project 
I have read. 

Schneider describes the 
problems of creating a com­
puter-accessible data base 
from source text intended for 
human readers. He intended 
his data bank to produce, for 

http:Z80$200.00


example, listings of every role 
an actor played during his 
career. That meant sorting all 
the entries in The London 
Stage by actor-but The Lon­
don Stage was not arranged 
by actor; it consisted of 
theater programs arranged 
chronologically. Each pro­
gram included many items: 
titles, roles, actors. .. To 
enable the computer to iden­
tify each item, they must be 
clearly delimited and follow 
each other in undeviating 
order. 

Schneider believed that the 
syntax and typography of 
The London Stage satisfied 
these conditions, but pro­
grammer Will Daland recog­
nized otherwise: "Too much 
variation," he explained. "A 
computer can't tolerate as 
much ambiguity as a 
human.. . The human being 
uses an immense store of ex­
perience to resolve am­
biguities." 

So they faced the mam­
moth task of recopying the 
entire text to better reveal its 
contents to the machine. 

"The structure of The Lon­
don Stage, which we had to 
describe before we could 
analyze it by machine, con­
tinually evaded us. To 
retrieve what was in it we had 
to know what kinds of things 
were in it and how this infor­
mation was arranged. It was 
like nature itself. We always 
thought we knew more about 
it than we actually did ." 

Eventually they found the 
precise form in which the text 
would be presented to the 
computer, but only after 
Schneider learned to view his 
specialty from a new perspec­
tive. At one point he was 
startled when Daland, in try­
ing to allow for all con­
ceivable possibilities, sug­
gested a plausible variation in 
eighteenth-century casting 
practices that had never oc­
curred to Schneider. He 
recalls: "This episode is an ex­
ample of how computer 
methods, by imposing logic, 
increase one's comprehension 
of one's subject. And that is 

Microhouse 

Introductory

Special: 
Features a detachable Tek tronics·made key­
board with keypad. Function keys. 
Reverse video. half·intensity, underlining by 
f ields. Printer port. ADDS quality construction . 

The New 
ADDS Viewpoint 

Video Terminal 

$649 
''...vvhy not join the 

Microhouse family?''


oJ ~veb&f
 w 

Hardware 
n EPSON MX80 DOT MATRIC PRINTER 

with its ingenious removable printhead. 
bidirectional and logic-seeking. adjust­
able tractor. fine pr.-.~ Qualily and stan· 
dard fealures make this a real bargain. 
Parallel interface .. , $645.00 $499.00 

0 SERIAL or IEEE 488 INTERFACE for 
lhe MX80 . $55.00 $43.70 

n APPLE INTERF ACE CARD for lhe 
MXBO (when ordered with the MX80) 

$85.00 $68.75 

[I TRS-80 EXPANSION CABLE. 
(for MX 801 $35.00 $30.60 

[I APPLE CABLE . . $25.00 $21.90 
(for MX 80) 

0 EPSON MX70, plain-Jane version of 
the MX80. Monodirectional. 80 cos. 
Graftrax II Graphics included. Adjust· 
able tractor. Parallel version only. 

. . . .. .. .. .. .. . . $450 $378.00 

n DIABLO 630 RO PRINTER uses plas· 
tic and metal prinl wheels. Fewer 
workOg parts mean less down time 
Speed; 40 cps bidirectional. logic­
seeking. $2185.00 $1999.00 

0 	 IDS PAPER TIGER 560, the I 5" tiger. 
150 cps. bidirectional, logic·seeking, 
9-wire staggered printhead. Fixed & 
proportional lext. automatic text justifi­
cation. Up to 220 col. Parallel & sefial 
interfaces. . . $ 16 95 $1464 

II IDS PAPER TIGER 460. 
$ 1295.00 $1072.00 

0 C. ITOH STARWRITER I letter quality 
printer. Uses Diablo prinlwheel and rib· 
bons. 25 cps. Bidirectional logic­
seeking. Self-test. Friclion feed. Para1lel 
interlace. . . $ 1895 $1431 

r 1 C. ITOH STARWRITER II-letter quality 
printer. similar to Starwriter I, but 45 
cps. Parallel Version. 

$2195 .00 $1873.00 

D STARWRITER I Serial version 
........ ... $ 1960 $1 502 

1 ANADEX 9500 o r 9501. 
$ 1437.00 $1 380.00 

rl ANADEX DP8000 $995.00 $776.00 

[l CENTRONICS 704-1. 
$2280.00 $1638.00 

D CENTRONICS 737-1. 
$995 .00 $770.50 

0 TELEVIOEO 950C, the newest and 
smartest Televideo. All features of the 
920C plus detachable keyboard, 
smooth scrolling. split screen, graphics 
characters. 25th status line. 19.2 kilo· 
baud max speed, buffered aux. port. 

$ 11 95 $995 

We at Microhouse would like to 
thank you worldwide for your 
tremendous response to our 
wide range of discounted hard ­
ware and sof tware. To serve 
you better, call or writ e us any­
time for your hardware and soft­
ware needs. If you don't see it. 
ask! 

[l BIG DISCOUNTS ON DYNABYTE. 
CROMEMCO. NORTHSTAR AND IMS 
SYSTEMS. Call or write for prices! 

AUTO-CAT MODEM-by Novalion. the 
newest and most sophisticated modem 
in the CAT series Three transmit 
receive modes · automatic answer. 
manual answer. mam1al originate Full 
or half-duplex 0 ·300 baud Local and 
remote-loopback test modes Connects 
directly to a phone 1ack 

$249 .00 $212.75 

D-CAT MODEM $ 199 .00 $156.00 

CAT MODEM $189 00 $146.00 

Microhouse 

Pr ice 

ALPHACOM SPRINTER 40-the low· 
cost 40-column printer lor Apple and 
Atari. Variable speeds up to 240 lines 
per minute' Includes graphics capability 
and four rolls of paper 
FOR APPLE . . . . $433 .00 $333.00 
FOR ATARI $372.00 $286.00 

MPI 88G-The low·cost printer with 
both adjustable tractor and frichon feed 
Dot addressable graphics for plotting. 
printing screen graphics. and drawing 
illustrations 100 cps bidirectional. log1c­
seek1ng . RS232 and parallel interlaces 
slandard S 799 .00 $688.85 

1 LINK 80-CP1M' communications pro· 
gram allows transfer of files between 
systems which both have LINK 80 ulil · 
iztng a high-level protocol for error 
checking Will also transfer files to and 
from other computers (micro to main· 
frame) not equipped with LINK 80 Will 
also let your micro act as a ··dumb"' ter­
minal S 100.00 $65.00 

Diskettes 
I MA XELL 8" SINGLE·sided Double 

Density Diskettes (Box 1 0) 
$57.50 $43.75 

MAXELL 8 " DOUBLE-sided Double 
Density Diskettes (Box 10) 

$87 .50 $66.25 

f I MA XELL 51/4 " SINGLE-sided Double 
Densily (Box 10) $55 .50 $37.50 

MA XELL 5114" DOUBLE-sided Double 
Den5'ty (Box 101 $82.50 $62.50 

0 WABASH 8" SINGLE-sided. single-
density (Box 1 0) $29. 5 1 $27.24 

0 WABASH 8" DOUBLE-sided. double· 
densily (Box 10) . . $ 49.79 $45.96 

I I SCOTCH HEAD CLEANING DIS­
KETTES includes two diskettes and 
bottle of cleaning solution. For single 
or double sided drivesSJ0.00 S20.70 

MicrohousC 

PO BOX 498 8 
BETH LEHEM . PA 18016 
(215) 868-8219 
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I TTEITlll DEILERI 

SUPERBRAIN & 

COMPUSTAR 
We're the Nation's largest distributor 
of lntertec products to dealers. We 
offer hardware and software sup­
port and our own version of 

lntertec's CARE® program, called Compex. We sell 
Superbrains world-wide and Compustars in our region. 
Our prices are the best! 

PRODUCTS 

•SUPERBRAIN •COMPUSTAR •HARD DISCS 

64k. OD Models Models 10. 15. 20. 30. 40 10. 32 &96 mb 

• INTERTUBE Ill •EMULATOR 
Plus a full line of printers and peripheral equipment, including MPI, 
NEC, OUME, C.ltoh, Anadex, Tl, Vista and others. 

SERVICE 

Rapid turnaround on parts and module replacement, and repair in our 
trained service department. 

OEM 

We have the best prices on lntertec products to the OEM market, and 
we make available the same fast service on parts, modules and war­
ranty repairs. 

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 Superbrain software is the best and you 'll like our 
prices. 

c M LANGUAGES 
C BasicBASIC BASIC 
M BasicAccounts Receivable . .... . . . X ... . .... X 


Pascal (UCSD)
Accounts Payable .. . .. . .... X.. . ... . . X 
 Fortran 
General Ledger ...... .. .... X... . . .. . X 
 Cobol 
Payroll .......... . .. . ..... x ..... ... X 
 UTILITY PROGRAMS 
Restaurant Payroll .......... X 
 Pearl, Cl Sort and Link 80 
Job Costing .. . . ........ .. . X . ... .. . . X 
 WORD PROCESSING 
Mailing List (NAO) . ......... X.. .. .... X 
 Magic Wand, Word Pro. 

Word Star, Data StarRestaurant Menu Costing 
and Inventory ... . .... .. .. X PEACHTREE SOFTWAREClient Billing ... . ........ . .. X 
 - BUY ONE PROGRAMInventory . .. . ... . ......... X........ X 
I OR ANY 

FOR ORDERING CALL 

TOLL FREE 1-800-426-2963 
PHONE (206)453-9777 TELEX: 152 556 TAC 

1~ A Division of Computer Marketing Corporation 

~NTIRNATIDNAl 

11058 Main, Suite 125, Bellevue, WA 98004 

why Will, who never studied 
it for an hour, could teach me 
something about theater 
history." 

The book vividly conveys 
the day-to-day feel of the 
project. The reader shares 
Schneider's dismay when, as 
deadlines approach and 
seemingly banal practical 
problems threaten to scuttle 
the project, the drama 
scholar must become a reluc­
tant expert in the countless 
technical aspects of comput­
ing. 

Because this work was 
done in the premicroproces­
sor era (about ten years ago), 
some of the problems seem 
very dated; inestimable dif­
ficulty resulted when ter­
minals capable of producing 
lower-case characters proved 
to be unavailable. Other 
problems are perennially 
familiar; Schneider ruefully 
recalls the time invested in 
"persuading data-processing 
firms to meet declared stan­
dards, and explaining to sales 
representatives what their 
products were." In a final, 
ironic twist, humanist 
Schneider realizes that his 
achievement is poorly ac­
cepted and little understood 
by fellow scholars because he 
neglected to communicate ef­
fectively with them. 

This book should be re­
quired reading for anyone 
planning to apply a computer 
to an intricate real-world ac­
tivity, be it business or 
research. The nature of 
Schneider's project, his un­
usual perspective and lively 
writing, and particularly his 
vivid characterizations and 
keen appreciation of the way 
personalities shape projects, 
recommend the book to those 
on the fringes of the com­
puting world. Travels in 
Computer/and, or Incompati­
bilities & Interfaces is 
especially relevant to those 
technologically innocent peo­
ple who think that computers 
are for doing math, and 
wonder how anyone could 
think a machine can help him 
appreciate a work of art.• 
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Circle 80 on inquiry card. 
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$1,175 
APPLE /I/ CALL FOR PRICES 

MAIL ORDER DISCOUNTS 

pplc computer
Sales and Service 

ACCESSORIES 
DISK 11 DRIVE & CONTROLLER (DOS 3.3) , ... 525 MICROSOFT Z-80 SOFTCARD SYSTEM . . , , . 290 
DISK 11 DRIVE ONLY . . . . 455 MICROSOFT 16K RAM CARD . • . • . 169 
INTEGER BASIC FIRMWARE CARO . , . , , , .. . 149 VIDEX 80 COLUMN BOARD & SWITCH . . . .. 330 
APPLESOFT II FIRMWARE CARO .. . , .. .. ,. 149 HAYES MICROMODEM II . , • , , • , .. , , • . •• , .. 315 
M&R SUP·A·MOD RF MODULATOR ... 30 LEEDEX 12" B& W MONITOR . • , , , , . . . 149 
CENTAON1CS PRINTER INTERFACE CARD • 179 SANYO 12~ GREEN MONITOR . . .265 
HIGH-SPEEDSERIALINTERFACECAAD . •• 145 SILENTYPE PRINTER WflNT. CARD . . 535 
SSM AIOSEAIAUPARALLEL l/O CARO . . . 185 EPSON MX-80 PRINTER . .. , . , • , •. , •.•. . 620 
LANGUAGE SYSTEM W/PASCAL .. 420 MPI 88G PRINTER . . . 695 
DAN PA YMAR LOWER CASE ADAPTER . . . .. 45 QUME SPRINT 5145 PRINTER .. . 2.550 

SOFTWARE 
APPLEDOSTOOLKIT ,,, •. , , .. , • • • ,. , , .. 65 APPLE FORTRAN . • . • ... , .. 159 
APPLE PLOT .• , , • , ., , . . ... 60 APPLEWRITER , ... , . • • . . . 65 
TAX PLANNER . ... . . . .,., .... , . . . ... . , • . 99 DOW JONES PORTFOLIO EVALUATOR 45 
APPLE PILOT , . , , . , • , , , . • . . . • • ••• , .. • . . . 125 DOW JONES NEWS & QUOTES REPORTER , 85 
VISICALC • . .•• . • . . • , .. , . , • •• , • • . . .. • . . . 119 THE CONTROLLER BUSINESS SYSTEM . . . 515 
DESKTOP PLAN .... . _. . .. . 79 SUPER INVADER (DISK) . , ... , .. • .. .. . 23 
CCA DAT A MANAGEMENT . .. , , . . • . . . . . . . 85 BASF 51/• # DISKETTE (10) . . . , . , . ..• , .... . . 30 

TO ORDER: Please send cashier's check. money order or personal check (allow 10 
business days to clear). VISA and Master Card credi t card service add 2%. 
American .Express credit card service add 5%. Shipping, handling and insurance 
in U.S. add 3% (minimum $3). California residents add 6% sales tax. Foreign 
orders add 10% for shipping. Equipment is subject to price change and availabi lity. 
All equipment carries factory warranty. TELEX: 697120 DATAMAX·SDG 

computar aga.1nc. 
Authorized Apple Dealer & Service Center 


4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92111 (714) 565-4062 


------------------------------~ GET YOUR DISKEHE HEADS'"COMPUTER ROOM CLEAN. FOR I 

300/6OFF I 
I 

I 
S...'i1Q•1,tOO hll rmoo l30 oo 

Righ t now, we're offering you a special deal : B ig savings 
on the cost o f the un iqu e 3M Brand Diskette Head 
Cleaning Kit . To get the deal, jus t buy one box of 10 
Scotch"' Brand Diskettes at our regular price. So you get 
reliable media plus the kit that keeps your diskette drive 
WQrking right. !Not yet available tor Burroughs M1n..01sk 11. Vydecor 96 TPI Onves) 

MINIS Or MAXIS 
Same Price: 
10 For 534.50 

Cfu · 1 · k ~ . ' J. () . . '.\I C: a u.I \"i~n 
At·rc•pl(•1 I. '.\ o ( :OD' :-; 

FREE CATALOG 

P. 0. Box 327 
Center Valley, Pa. 18034 Disks.Etc. 

Phone (2151 439-1717 

~ 
Authorized Distributor "!Ill• 
Information Processing Products ~ 

L------------------------------~ 
Circl e 454 on inquiry card. 

Getting the best prices

just became as easy


asl-2-3. 


1 
Visicalc™ Far anyone who works with 
numbers. The most useful , versatile program 
yet desig ned f or personal and business 
computing . ListS150. 899'. 

2 
Microsoft l -80 P SoftCard™ Expands the 
capabilities of Apple I Iii, allows you to use any 
Z-80 program and provides Microsoft BASIC. 

3 
ListS349. 8275. 

Epson MX 80'"' The top of the line 80-co lumn 
printer that does what even the most expensive 
printers can' t do . Unique disposable pr int 
head. List S645.8499. 

There's no such thing as a ··second ·· 1n this industry. So why pay inflaled 
prices? Our huge vol ume low overhead means you can ge l wha l you ·vewa11ed 
for now. Similar values on a wide varietv ot compu ter-related 11ems . Send 
check . MC or Vi sa .Shipping & nanlflmg V1s1calc or Z-80. add SS , Epson sent 
C.O.D. PRICES EFFECTIVE THIS MONTH ONLY WRITE FOR CATALOG . 

COMPUTER COMPANY 

OF AMERICA 


P.O. Box 9488, 7635 Fulton Avenue 

North Hollywood, CA 91606 • (213) 999-6350 


'S99 uml 1s tor Appte 11 s1m1ta r low prices tor uni ls 10 use w11no1ner computers 

• TRS-80 • APPLE 2 • ATARI • SCORCERER • -,,... l"ll 
LI.I ... 
c. •• ... == CllLI.I = Qo
LI.I 
u = •= 0 
u ,, ~ 
fl) 

• 
!""' 
l"ll 
N 

~ FREE CATALOG • ... >< over 150 Items ... 
• ORDER TOLL FREE 

CN ~ 
LI.I (800) 327-7172 •
..I fl)c. IN FLORIDA (305! 862-6917 (') 

~ nuf said 0 
• (') = 

l"ll 
QI)= 

l"llrii = 
= ... = •,,• 

l"ll= ...LI.I = •LI.I ...u =(I) = 0 

al 
Qou 

fl) TRS-80 •APPLE 2 •ATARI• SCORCERER = 
~) d(305)862-6917 ,M venture 

--==-~-- INTERNATIONAL 
A DIVISION Of SCOTT ADAMS. INC 

BOX 3435 • LONGWOOD. FLA. 32750 

Circle 9 on inquiry card. BYTE May 1981 383 



I 

Ask BYTE 
Conducted by Steve Ciarcia 

Here's LED In 
Your Display 

Dear Steve, 
enjoyed your article 

"Self-Refreshing LED Graph­
ics Display" (October 1979 
BYTE, page 58), and think I 
can use such an output dis­
play. My present system is a 
KIM-1 computer with an 
8 K-byte memory board. I 
use the KIM-l's keypad and 
LED display for input and 
output, but I'm having dif­
ficulty expanding the display 
board. 

Your design is an 8 by 16 
display, but I would like to 
expand that to 8 by 64; then I 
could have a small amount of 
alphanumerics and graphics. 

Near the end of your arti­
cle, you mentioned that to 

expand on your design, sim­
ply add more memory and 
column decoders. Please be 
more specific. Would I have 
to use six address lines, and 
spread this out over four 
74154 l-of-16 decoders? I 
assume a total of eight 7489 
memory devices would be 
needed. How do I tie this 
stuff together? Would this af­
fect the refresh and scan 
rates? Could I substitute LS­
type logic circuits in your de­
sign? 
Charlie Timbers 

There are several ways to 
expand the basic 8 by 16 dis­
play into an 8 by 64. The 
easiest thing to do is to make 
four of the basic units, then 
change the addressing to be 

four blocks of sixteen, for a la and lb should help. 
total of sixty-four 8-bit out­ You can use LS TTL (tran­
put ports. To accomplish sistor-transistor logic) devices 
this, the address decoding for those integrated circuits 
presently done by /Cl and that have an equivalent. 
/C2 must be changed. Figures Some don't . ... Steve 

Figure 1 

r-------,
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I s I 
I 
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(la) 15 14 

74155 

BANK 3}
A5 BANK 2 IN PLACE OF 

FORMER 
BANK! ICl PINB 

A4 ________,,1~3A 
BANK 0 

Model EP-2A-87 

EPROM Programmer 
NEW - CRT ENTRY MODE 

The Model EP ·2A -87 
EPROM Programmer has an 
RS-232 compatible interface 
and includes d 2K or 4K 
buffer. During the ON-LINE 
mode, another computer 
can down-load to the buffer. 
Only two easy·lo·implement 
commands are available to 
an external computer. {load 

buffer and read buffer.) 
In the OFF-LINE mode, the EP-2A-87 will program. verify, test 

buffer. and load the buffer from the EPROM socket. During the 
programming cycle, the EPROM is checked before programming to 
insure that it is erased and after programming it automatically verifies 
that programming is correct. Power requirements are 115 VAC 
50/ 60 Hertz at 15 watts. 
Pan No. Description Price 
EP·2A87 -l Programmer with 2K butter $575 no 
EP·2A-87 2 Programmer with 4K butter 650.00 

Non standard voltage option 1220 v. 240 v. 100 vi . 1500 
PM·O Personality Module. programs TMS 2708 . 18 00 
PM·l Personality module. programs 2708 18.00 
PM·2 Personality module. programs 2732 3400 
PM-3 Personality module. programs TMS 2716 260(1 
PM-4 Personality mod ule. programs TMS 2532 34.0(l 
PM-5 Personality module. programs 2716 . TMS 2516 1800 
PM·6 Personality mod ule. programs 2704 18.0(l 
PM7 Personality module. programs 2758. TMS 2508 18.m 
PM-8 Personality module. programs Molorola MCM68764 36.0(l 

Optimal Technology, Inc. 
Blue Wood 127 


Earlysvllle, Virginia 22936 

Phone (804) -g73-5482 
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A REFURBISHED "SELECTRIC" ASCII TERMINAL 

FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


The AJ 8411/0 terminal. 

Now available from dealers nationwide. 


Demand for our AJ 841 1/0 computer terminal has 
been great. And now it's getting even greater. So call your 
local computer shop dealer right away. Supply is limited! 
You may never have another opportunity like this one to buy 
your own professional terminal. 

"Suggested retail price 

The AJ 841 features: 
• Serial RS-232 in terface 
• ASCII code 
• 14.9 cps printout 
• High qual ity Selectric printing 
• Heavy-duty Selectric mechanism 
• Off-line use as typewriter 
• Documentation included 
• 30-day warranty on parts and labor (details available 

on request) 

Call toll-free now 

For location of your nearest AJ dealer, call toll-free: 


800/538-9721 
California residents call collect 408/263-8520, Extension 263. 
Available only in the conlinental United States 

ll:IANDERSON 
~JACOBSON 

R030i:IC)dc:c 
~ 

The Annual 1981 

. ~ . 
ROBOTICS INDUSTRY 


. DIREC!ORV 

~ The Directory contains comprehensive 
listings of: 

•Robot 	Companies that manufactu re com­
plete systems 

• Related 	 Manufacturers of robot modules 
and components 

• Institutions, 	 laboratories, and universities 
performing research related to Robotics 

•Consulting firms with expertise in the field 
Each entry will consist of a brief description of the product line. 
activity. service. etc .. with the name. address. and phone number of 
a knowledgeable representative 

Who needs the Robotics Industry Directory? 
• Engineering Personnel: technica l proposal preparation. 
technology surveys. systems integration. cost estimation . 
• Management: consulting services. feasibility studies, in­
house requirements. • Procurements: bid package prep­
aration. general equipmen t specification. sources. costing. 
• Marketing: product planning. market surveys. sales pro­
jections. competitive appraisal. 

Order Today - Only $24.95 
(C anada $26.45 US, o ther Foreign $31.45 US) 

Robotics Industry Directory, PO Box 372, Tujunga, CA 91042 

NEW!
APPLE 	 GRAPHICS 

VISICHART™ 

SCIENTIFIC PLOTTER 


.6 _,··[&d·' ·'1\Jr\w~V,lC:R,: ·: .'.: ..'\' \).' 'v . - - . . 

... .2 

~~== :=;:j ..... _ , ,"': . :·.. .. ·• 
. <? ·' 

==~==~= t ...J •._t ...... 

" 
FOR LABS 

BY PAULK. WARME 
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 5 DEMOS on disk with 30-PAGE MANUAL. 

CURVE FITTER 48K APPLE II+, $35 

Selects the best curve to lit your data . SCALE. TRANSFORM , AVERAGE, 

SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types). EVALUATE 

UNKNOWNS from fi tted curve. Includes 5 DEMOS on disk with 33-PAGE 

MANUAL. 

VISICHARTTM 48K APPLE II+ , $75 

NEW tools for lab data management . FAST plots of 4 data sels with SCROLL· 

ING in 4 directions. ZOOM scaling on X and Y axes, 2 l ypes of graphi c 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. Ideal 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 formal on disk, data may be sha red. 
BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information. ask for FREE brochure or send $5 tor any 
manua l ($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• 	INTERACTIVE MICROWARE, INC.
lwl 	P.O. Box 771 , Dept. B State College, PA 16801 

CALL (814) 238-8294 for IMMEDIATE ACTION 
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DUAL SERIAL CARD-1. 

All functions of two 


independent serial 

cards on one board - plus 


more. Provides Apple 11( 1l users 

with two simultaneous asynchro­


nous serial channels, DSC-1 appears 

as two separate logical serial cards to 

the Apple 11(11. Fully software "­

compatible with all Apple ll 'sl1) and 

Microsoft software. 2716 EPROM 

used for easy driver modification. In 

addition, the second serial channel "--ii•' 
supports these extra features: 
• Strapable DCE/DTE. • Secondary 

RS-232 handshake functions (DCD, 

OTA, DSR) • Strapable logical slot 

location and hardware looks like it's another 

slot. Order: PP-DSC-1 @ $189.00 each. 


DUAL SERIAL/PARALLEL CARD-1. As with the Dual Serial Card-1 
(above), the Dual Serial/Parallel-1 provides Apple users with simultaneous 
use of one full serial port and one parallel port. Both ports strapable for 
any Apple peripheral slot. Fully compatible with all Apple and Softcard 
(CP/M) software. Drivers for serial interface and Centronics parallel 
interface are contained in modifiable industry standard EPROM. Serial 
port is configured like DSC-1 . Order: PP-DSP-1 @ $189.00 each. 

MEMORY EXPANSION MODULE-1. Expand yourApple llf1lto afull64K 
RAM system with highest quality 16K dynamic RAMS. Fully buffered to 
provide reliable operation - even with fully loaded Apples. Total compati­
bility with Microsoft Softcard12l/CP/M(3l and all Apple software. Supplied 
complete with installation instructions and test program. 

Order: PP-MEM-1 @ $149.50 each . • 
PASCAL MT+ MEM-1. A modular native Z-80 code Pascal compiler. 
ISO standard. Includes a MEM-1 (detailed above). Have a full Pascal 
compiler at half the Apple price. Requires a Microsoft Softcarci<2l and two 

.. disk drives. Note that the Pascal MT+ alone is normally $250.00. 
Order: PP.-PMT-1 @ $299.00 each. 

16K RAM ADD-ON KITS. For TRS•.80 and Apple 11(11. Eight (8) full­
specification industry standard 16K RAMS-. These are not seconds. 

Order: PP-RAK-16@ $29.00 each. 

Alt Prometheus boards are completely tested and burned-in prior to shipment. 
One-year warranty covers parts and labor. MONEY BACK GUARANTEE: Order 
now without risk. Boards m;:iy be returned, in good condition, after up to 10 days 

'of trial for a full and prompt cash refund. California: add 6% tax; BART Counties, 
6Y2%. Orders under $150, add $3.00 postage, for handling charge. 
Freight allowed on orders over $150. Dealer inquiries invited. [ j[•il'l·i[ 

Quantity discounts available. _ VIS4L 

I.PROMETHEUS 
_ If PROMETHEUS PRODUCTS INCORPORATED 
4509 Thompson Ct. • Fremont, CA 94538 • (415) 791-0266 

Registered Trade Marks: (1) Apple Computers. Inc. (2) Microsoft Consumer Products (3) Digital Research, Inc. 

One Shall Be Two 

Dear Steve, 
We use Maxell MDl single­

sided 5-inch floppy disks on 
our Apple II. We noticed that 
the disks have a head-access 
slot on both sides, so we 
decided to experiment. We 
cut a write-enable notch on 
the opposite edge, and, to 
our surprise, we were able to 
write a full 16 sectors on the 
other side of a single-sided 
disk. A scan of the disk 
showed the written data to be 
in good shape and no phys­
ically damaged areas. So, 
what is the difference be­
tween single-sided and dou­
ble-sided disks-and why 
purchase a double-sided disk 
at the extra cost? 
Michael Berch 
John Oswalt 
Berkeley CA 

The answer to your ques­
tion involves how disks are 
manufactured and tested, 
rather than any physical dif­
ference between them. Both 
sides of a disk are usually 
capable of data storage, but, 
on a single-sided disk, only 
one is guaranteed. 

When a disk is made, it is 
tested for data retention. This 
means writing data (usually 
at a higher density than you 
will ultimately use) onto the 
disk and reading it back. If 
all goes well, the disk is cer­
tified. On double-sided disks, 
both sides are checked and 
certified. 

As a matter of economics, 
some manufacturers do not 
bother to check more than 
what is required to meet pro­
duction schedules. For exam­
ple, if 100,000 disks are made 
and 10,000 must be certified 
as double sided, the manufac­
turer may stop testing both 
sides after getting 10,000 
good ones. This often re­
quires checking 15,000 disks 
to get the 10,000 that pass. 
Most often, the 5000 rejects 
end up in the single-sided 

386 May 1981 © BYTE Publications Inc Circle 336 on inquiry card. 
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REFORMATTER™ 

opens 

new files! 

© M1cr0Tech Ei.ports 1980 

disk utilities you can read and wrile 
IBM 3740 and DEC RT-II single density formatted diskettes on your 
CP/M® system 

REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and fuU directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M ~IBM. MPIM is now ful(y supported. 

Program Data Sheets, Application Guides, and Machine Compati­
bility Guides available. 

Each program $195.00 from stock. Specify CP/M .....,. IBM or 
CP/M <-+DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 9430\ 0 Tel: 415/324-9114 0 TWX: 
910-370-7457 MUH-All'OS 0 Dealer and OEM discounts available. -~ CP/ ~I ~ is a re~istered trademark of Oi~ital Rl'search. • 

CALLIN 
YOUR ORDER NOW! 

(617) 373-1599 

doing to SOFTWARE what 'MICRO' did for the computer." 
i----.~.---..-.i ~......"""""~ 
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ENTREPRENEURS 

MORE THAN EVER IN THE MICRO­
COMPUTER INDUSTRY. NEEDED 

The shortage of knowledgeable dealers/ distributors is the #1 problem of microcomputer 
manufacturers. Over 300 new systems houses will go into business this year . but the number 
falls short of the 1200 needed. It is estimated that the nationwide shortage of consultants will be 
over 3000 by 1981 . The HOW TO manuals by Essex Publishing are your best guide to start 
participating in the continued microcomputer boom . 

HOW TO START YOUR OWN SYSTEMS HOUSE 

6th edition. March 1980 

Written by the found er of a successful systems house. this 

fact-filled 220-page manual covers virtually all aspects of 

starting and operating a small systems company. It is abundant 

with useful. real-life samples: contracts. proposals. agreements 

and a complete business plan are included in full. and may be 

used immediately by the reader. 

Proven. field-tested solutions to the many problems facing the 

small systems house are presented. 

From the contents: 

• New Generation of Systems Houses• The SBC Marketplace 
• Marketing Strategies •Vertical Markets & IAPs •Competitive 
Position / Plans of Major Vendors• Market Segment Selection & 
Evaluation •Selection of Equipment & Manufacturer• Make or 
Buy Decision • Becoming a Distributor • Getting Your 
Advertising Dollar's Worth • Your Salesmen : Where to Find 
Them • Product Pricing • The Selling Cycle• Handling the 12 
Most Frequent Objections Raised by Prospects• Financing for 
the Customer • Leasing • Questions You Will Have to Answer 

$36. Before the Prospect Buys• Producing the System• Installation. 
Acceptance. Collection • Documentation • Solutions to the 

Service Problem• Protecting Your Product• Should You Start Now?• How to Write a Good 
Business Plan • Raising Capital 

HOW TO BECOME A SUCCESSFUL COMPUTER 

No. 10 

CONSULTANT 
by Leslie Nelson. 2nd revised edition. Jan 1981 
Independent consultants are becoming a vitally important factor 
in the microcomputer field, filling the gap between the computer 
vendors and commercial /industrial users. The rewards of the 
consultant can be high: freedom. more satisfying work and 
doubled or tripled income. HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back­
ground information and step-by-step directions for those 
interested to explore this lucrative field : 
•Established consulting markets• How to get started• Itemized 
start-up costs• Are you qualified? • Beginning on a part-time 
basis • The Marketing Kit • Should you advertise? • Five 
marketing tips •Getting free publicity• How much to charge 
• When do you need a contract? • Sample proposals • Which 

$28. No. 16 jobs should be declined • Future markets • The way to real big 
money• Avoiding the legal pitfalls• How consultants' associations can help you• The National 
Reg;ster of Computer Consultants• How others did it : real-life sample cases• and much more. 

t'IU:.E-LA.\ 'l'E 

SOFTWARE 
J\WU\ETIN(j 

" H.J . KOHIH~' 

K [ H ~ ~I" H l l (' .\ TI CJ ~ S 

$30. No. 32 

FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1980 
Writing and selling computer programs as an independent is a 
business where • you can get started quickly, with little capital 
investment • you can do it full time or part time •the potential 
profits are almost limitless. Since the demand for computer 
software of all kinds is growing at an explosive rate, the 
conditions for the small entrepreneur are outstanding. 

This manual will show you how to sell yourowncomputer programs 
using these proven techniques: •direct to industries• through 
consulting firms •through manufacturers of computer hardware 
• in book form • mail order • through computer stores. It will 
show you how to profitably sell and license all types of software 
ranging from sophisticated analytical programs selling for thou­
sands of dollars. down to simple accounting routines and games 
for personal computers. 
The book will guide you step by step through the process of 
marketing, advertising, negotiating a contract, installing software, 

training users and providing maintenance and support. It also contains sample software contracts 
that have been used in actual software transactions. Also included are tips on how to negotiate 
with a large corporation. ways of avoiding personal liability, techniques for obtaining free computer 
time and hints on how to run a free-lance software business while holding a full-time jo b. 

r--------------------------------------------------------,ESSEX PUBLISHING CO. Dept 2 !ml!!!!!lll II 
285 Bloomfie ld Avenue • Caldwell. N.J. 07006 ~ 
Order books by number Send check . money order {U S SJ. VISA or Master Charge 1:1 . Publisher pays 4th 
class sh 1pp1ng For UPS sh ipping (USA only) add 51 00 per book For Air Mail shipping add S2 .50 per book in 
the USA. 56 00 1n Mexico and Centra l America . S 12 00 per book elsewhere. N.J res idents add 5% sales tax 
ONo 10 ONo 16 O No 32 OCheckenclosed O Cred1tcard 0 4thclass OUPS OAir 

C ity ------ ---------- - State ______ Zip - - -- ­

Card# Exp. 

For faster shipment on crectit c:arct orr1P.rs c:all (201 l 783-6940 between 9 and 5 Eastern timP.. 


~-------------------------------------------------------J
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stock (presuming that one 
side was good). The remain­
ing 85,000 are only checked 
for one good side. 

In your case, one of the 
foil owing situations may 
exist: 

1. Both sides were checked, 
but the manufacturer decided 
to put the disk in a single­
sided envelope anyway. 
2. The second side was un­
tested by the manufacturer. 
3. The second side failed the 
manufacturer's data test, and 
the disk could only be cer­
tified as single sided. 

In the first case, you are 
handed a golden opportu­
nity. Cut another access hole 
and use the other side. In the 
second and third cases, you 
are playing the odds. Of 
course, all three are merely 
conjecture, since the manu­
facturer doesn't specify the 
performance capabilities of 
the uncertified side. 

I suggest that you only use 
the modified disks for non­
critical storage. While it may 
appear that your experiment 
has always worked in the 
disks you've tried, this may 
be more of a testimonial to 
the quality of that particular 
manufacturer's product than 
a general axiom for all disk 
users . ... Steve 

RF Substitute? 

Dear Steve, 
I've been thinking about 

buying either an Apple II or 
an OSI C4P. While saving 
money and trying to make 
my decision, I ordered an In­
teract computer from Manu­
Tronics. Each of these de­
vices needs either a monitor 
or a television set with an RF 
(radio-frequency) modulator. 
Since I already have a video­
cassette recorder, can I hook 
the device into the video in­
put jack of the cassette 
recorder and use its built-in 
RF modulator (channel 3 for 

http:orr1P.rs
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8" DISK CONTROLLER 

NOW-DOUBLE SIDED OPTION! 

• DOUBLES APPLE HSTORAGE 
•APPLE DOS COMPATIBLE 
• SHUGART 800 OR 850 COMPATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CP/M, 	UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 

) SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 

SAN DIEGO, CA 92121 

; WORKING 

OVERTIME 


APPLICATIONS WHICH SAVE TIME 
Payroll, Word Processing, Accounting & 


Financial Management, Educational 

Administration, Legal, Medical & 


Dental Systems 

Check your Local Dealer or Contact: 

Chatle-1 mann &A11ociate1 
7594 San Remo Trail 

Yucca Valley, Ca. 92284 
(714) 365-9718 

Apple II TRS-80 Tl 99/4 

Colorful Graphics Programs for Apple II, Atari, Tl 99/4 


LAN 0 WAR: A unique computer war game. 
Si:r.•ilar to board war games, but the playing 
field is drawn on the screen in hi-resolution 
color. The players must maneuver infantry and 
a :i:mored units over terrain t.ha t includes rivers, 
forests and cities. To win, a player must occupy 
his opponent's city, and destroy his opponent's 
armies. Two players can oppose each other, or 
one player fight a computer general. 

All this for only $20.00 

Apple II with 24K RAM; Atari with 24K RAM. 
Not available for TI 99/4. 

COLOR SOFI'WARE, PO Box 24214, Indpls, IN 46224 

Name: Computer: 
Apple II 

Street: - Atari 
=TI 99/4

City: 
Programs desired: 

State: Zip: Land War ~$20~::::=::: Startrek . $15 
_ Dry Well $15Send for illustrated catalog _ Baseball ($25)with these and other programs 

which all make full use of Add one dollar forthe graphics capabilities first class postage.of these computers. 

___ Total 
enclosed. 

3-0 STARTR EK: Play the popular computer 
game in three dimensions instead of two. Hi-res­
olution display shows stars and Klingons scaled 
according to distance from the Enterprise, 
Discover new planets, destroy Klingons, and save 
the Federation. 

$15.00 
Apple II,J2K RAM; Atari,16K RAM; and TI 99/4, 

DRY WELL: Entertaining strategy game of 
oil exploration. Discover the pattern of the oil 
deposits and maximize the profits of your oil­
drilling company. Pattern of deposits is differ­
ent every game. 

$15.00 
Apple II,24K RAM, ROM Applesoft; Atari, 16K RAM; 
TI 99/4 

MAJOR LEAGUE BASEBALL= 
Strategy game based on 1980 Major League teams . 
You manage your favorite team and make all the 
decisions. Includes 26 teams with 25 play&rs per 
team. Also includes utilities to make and modify 
your own teams, 

$25.00 (on disk) 
for Apple II only. Requires 48K RAM, ROM Apple­
soft, and one disk. 
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TEXAS COMPUTER SYSTEMS 
1tad1e lhaek 


Authorized Sales Center 

COMPUTERS 
MODEL II 64K 

$3349 
Model Ill 16K Lill S849 

Color Computer 4K LI S339 

An excellent computer for your business needs . 
Easy expandabi lity & compatibility. No tormal 
operator training needed. All accessories available 
-disk expansions . printers and soflware . Quick 
delivery-aitfreighf lrom Dallas 

Model Ill 32K 2 Disks - SCall 

Pocket Computer & Acc. SCall 


PRINTERS 

DAISY WHEEL II 

$1695 

Carbon ribbon typewriter quality for word processing . 43 
cps . Standard Centronics parallel interface . Full 16" · 
wid th. individual sheets or friction leed Tractor leed 
$250 exlra. Fastest Daisy Wheel available at this pr ic e. 

EPSON MX-80 
SC all 

Lefl er quality ma tr ix similar to Line Print er IV and 
Centronics Printer but has lull sollware control of 
40 . 80. 66 or 132 columns . BOcps bidirectional. 
tractor teed. disposable printhead . S300 less than 

nearest competitive printer . Best buy in multi -s !rike letter quali1y pr in ter Lis1s al $645 
Our price includes cable & shipping 

ANADEX 9500/9501 
$1385 

200cps 7x9o r 9•9 ma lri~ . dol addresuble graphics . ucellent 
quallty&price 10 , 12 . 13J. 167cp1. 60181p(slancard 
pa1alletserial. andcurren11oop ln1er1acesincluded 

LINE PRINTER V 
51616 

LINE PRINTER VI 
51015 

160cps Des1cnea lor huvyous1nessuse 81dU&e!I01141. 7•9 
rm tri• 

Fas1. verSll111e. 1a-es s1ncre sheels g pin ted!o1ms. 100 cps 
DKlnecr1onal. lowprohle L1sl S1160 

CUSTOM SOFTWARE FROM TCS 
Model I & Ill Programs 
for the Epson MX-80 Printer 
Yougel6p1ograms!oronelowpr1ce Alibraryond 1sko1lapeo!p10· 
c1amsand subrou11nes desicned 101 gaming ma••mum use ol 1he EP 
son MX·SO prin1er 

llOLl n /Ul-PrDduce lar~e g1aph1c le tters and dump Ihem lo Ille 
p11n1er/screen 1<1isk Worksr1omanyBas1cprogram 
D•IOM/IUl -Suo1oulme lousily use a/lo! lhe EPSON printer com · 
mands Me rgemloa nyBas1c procram 
l>EllTATUIUl-Cou~cr1 011 ol ore·dehned commands accessible 
horn any~s1c program AulO line cen!er111g . !1hs w1ll'ID01de<s . elc . 
1nslan11yw11nonewo1dc0111mands 
DfMO/IAl -Tu1or1a1 program w11h 100 's al REM rem.irks to guide 
you 11\ru 1heuseotyour computei 
Jll l" ATCH ­ ApalC~l 10 NEWOOS 2 1180 s JKl meen P1mler lune · 

::,1:cri~~~·=':..:;:'cr~r..i.~g~~·y~:.. 
1dus. co11c&p1s . &11ouo1esh00Tmgt1Ps 

Model I O< Ill . Tape or Disk 
539.95 lor all 6 programs 
529.95 if purchased with Epso n printer 

The DOS Disk Li brary of Pr ograms 
A hbrat~ or 5 programs !or NEWOOSSO, NEWOOS 2 1. TRSOOS 
(MOCel I & 1111 

OIJIJUl•T- A supei dueclof)f·m.itntenance prog1am Purge . copy , 

1ename. re· lormal . e1c . quicklywllll mlnlmumlyplng . Suct11gi aph1c 

~i:(':li1~~aJr~~'~ mas!er d11ec1ory or all Illes on your 1101ary ol 
dis~enes . Master 1ile is hanaled on disk, no1 on meino1y, tor INl· 
1mum speed Access any li!e in ?seconds ~SK supporis 200dlsk · 
ellesJ2KaDou1100Takts!ess111anhourlo1un1ooa1ske1teslhru 
syslem 
CMll..LD/IAl-A super c11al nlng lile cre.1lion editor &nnmDS.r 
tor HEWOOSS O Vlry ras1.easy1ouse Reaosanaed1ts11;s H1111Wn 

~=:·~~eiiu~~~e;o;i:ic~~;li~~r h~~~:r~:~~e~t~.~~ ='~ 
DAIMIU-Mamtalfls &lceUenl rK01ds ol auto gas use & complete 
reporls oo MPG. etc Also pr0\'1des t.lr mam!enance al eris 

Model tor Ill Disk S39.95 !or all 5 progra ms 

Infinite Baalc Diskette 
Ad1soeneol progr~ms wnnen 1n RU;ET ' stnhmleBas.c Usermusr 
have lnhn11e8U iC{Oo1hmocules\ fllremtlY uselul program w1lh 
REM remarks 10 9u1de you 1n usy use 01 1he 100 eot•a commands 
prov1dedbyth1ssoltwaresyslem 

~~c~:~:~,,~~:~~~sl~;~~·c~~~:;~~ :,"~,~~t;~~~~~~~c;:d 
equal\o n so 1u11cn . a scrun input sys1em rou1 1ne Also acomplele 
ariic1e on tnllnl:e Basrcwl!h valuaole mlormallononcDl!lmands lllal 
are gtossed over in ll'le or1~mal documtn!.ihon 

Mode l I or Ill Disk only 539.95 

We can Air Freight from Dallas to major a/p near you ror las!. efficienl service . Call lor information . 
'Paymen! Money Order . Cashier's Check . Ce11l1edChtck Perso114i 

Cl'l1Cksr1Qu11e J wks Ioele.Ir VISA. MC. addJ% 
' ?r.;:essubject1ocnanoeany11me 

'Ho !bOUl·Ol·sl.tle TXadd5% 
•A 11 item3new. ouaran1et0oymanur1c1ure• 
•Oel!v!llysuD)lctlo;ivall abilly 
' Shlpplngexlril •. Quoledbyphollll 

TEXAS COMPUTER SYSTEMS 
An Aut homed RADIO SHllCR~ Sal es Cen te< FIO I 

Box 1174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 

Texas Residents 915-597-0673 

Ask BYTE----------- ­

my area) for my display? 
John Ramler 
Alexandria VA 

I was hoping someone 
would ask that question. 

Videocassette recorders 
have an input jack that is nor­
mally intended for use with a 
TV camera. In general, a 
camera has a 1-volt peak-to­
peak output signal into a 
75-ohm load. Most compu­
ters with a straight video out­
put try to conform to this 
specification, so they should 
be compatible. 

To make sure, I connected 

Slmple 

Case Conversion 


Dear Steve, 
I read Roger L Degler's "A 

Lowercase to Uppercase Con­
verter," and it seems I have a 
similar problem. (See the 
September 1980 BYTE, page 
326.) I own an uppercase­
only keyboard, but I would 
like to use lowercase on my 
video-interface board. Is 
there some sort of uppercase­
to-lowercase converter I 
could put between my key­
board and video board and 
still have an operational shift 
key? I'm sure many BYTE 
readers have the same prob­
lem. 
Andrew Meyer 
White Plains NY 

FROM 
KE YBOARD 

the output of an Apple II to 
the camera input of a 
Magnavox videocassette 
recorder. The camera/tuner 
and VTR! TV switches were 
set to camera and VTR. 
respectively. In my opinion, 
it worked well. However, it 
was necessary to reduce the 
TV's color-control setting to 
keep the letters from running 
together. Once adjusted 
properly, it made a satisfac­
tory monitor. 

An additional benefit of 
this technique is that you can 
record anything on the 
screen . .. . Steve 

To get lowercase codes 
from a keyboard that has 
uppercase-only output, it is 
necessary to make the fifth 
bit high (assuming 7-bit 
ASCII code), so that an "A " 
(1000001) becomes an "a" 
(1100001), and so on. 

If your keyboard output is 
DTL (diode-transistor logic), 
RTL (resisto r-t ransistor 
logic), or TTL (transistor­
transistor logic), it can be 
modified a number of ways. 
One method is the way Roger 
Degler suggested in his arti­
cle. Another way, simpler 
but much less sophisticated, 
is shown in figure 2. You'll 
note that pressing the "shift 
key" causes bit 5 to be high. 
. .. Steve 

TO 
COMPUT ER 

KEY" 

+sv 

lK 

+sv 

BIT 6 IN <>-----------<11--------__.,BIT 6 OUT 

1N9 14 

"SHIFT 

r 
_!__ 

3r----JBIT 5 OU T 
BIT 5 IN 7432 

Figure 2 
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Circle 67 on inquiry card. 

COMPUTER HOBBYIST SPECIALS! 

Daisy Wheel 
Terminals 

RS-232, used, oft-lease. Features 
Diablo Hytype 1 printer. up to 30 
CPS. plot & text modes. dual pitch 
and much. much more. Includes 
data. operation manua l. schem­
atics. "As-is" machines may need 
some service. 

TESTED & FUNCTIONAL ·AS- IS ONLY 

Add 5401 orHdlg. and Pkg. 
Pay Shipping When Delivered . N~~LY $1 2 ggq? 

1s·· ·· seiec tnc ·· 1ypewr1ler terminal s are complete 

w11h solenoid drivers and RS-232 Serral t10 cir· 

cu1 try . BCD or correspondence code Each um! 

includes operational printer. power supply. and 

untes led RS-232 110 board . Features: 


• fu ll KSR Cap•bili lV •14 CPS Rale 
•88 Ch~r~cter Sel • S.l;mdard Ty pewriler KB C 

IUpper ond lowor CmJ • 117 VAC . BOC Co ~e h1mina l .. .. 5489.00 
:: i~-~o~~ud l/O SO Hz Opera.liim Correspondence Co lle hrminal f ACn 

No rype er(.l mc,1r wciudcd L.ioc cord .incl some · ·. · · ·· · ·.··· · ·· · · · · S56~;,~2 
datif includod Pnnler ._,a1nlenance Manual 

.. S20.00• Reg. Trademark of IBM Corp. 

Add 520 For Hdlg . & Pkg. - Pay Shipping When Del. 

....1\,... Write or Gaff iorourBarga1n-PackedPERIPHERAL FL YER" <J..... 
\)H'"' Pricesare Subjecllo Change on Allltems ~ 

Circle 327 on inquiry card. 

Attention TRS-80 Mod II owners: 

P&T CP/M® 2 has more to offer! 


More Disk Storage 596K bytes with double density on stan­

dard single sided disk drives. It that's not enough, versions are 

available for double sided expansion drives (1 .2 M bytes per disk) 

and the Cameo Hard disk system (10M bytes.) 

More CRT Functions P&T CP/M 2 has the most advanced 

screen driver available for the Mod 11 including: erase to end of 

line/screen, insert/delete line, cursor addressing, non-scrolling 

area on screen, and much more. 

More Serial 1/0 Capabllltles The serial drivers in P&TCP/M 2 

support ETX/ACK, XON/XOFF, and request to send handshaking. 

Direct control of serial ports is also available for special applica­

tions. 

More Documentation We provide the standard CP/M manuals 

and our own 150 page manual written specifically for P&T CP/M 2. 

More Utllltles We have added 14 of our own utility programs for 

the Mod II to the standard CP/M utilities. 

More Useful System Functions P&T CP/M 2 has all sorts of 

useful features you won't find elsewhere: type-ahead buffer for 

keyboard input, system time of day clock, automatic program 

execution and lots more. 

Prices 
Standard P&T CP/M 2 $185 
P&T CP/M 2 for Shugart 850 2 sided drives $220 
P&TCP/M 2 for Cameo Hard Disk system $250 

We also carry other software packages, single & double sided 
expansion drives and the Cameo Hard Disk System. Write for 
details . 

Prepaid COD Masterc harge or Visa orders accepted 
St11pp1 nq e.11a C;'111for rna res1den!s add 6°1;' salP. s :a.. 

PICKLES & TROUT 
P. 0. BOX 1206. GOLETA. CA 93116, (805) 685-4641 

CP/ M is a trademark of 01g11a1Research Inc TRS-80 is a tra demark o l Tandy Coro. 

Big Savings On Atari & PET! 
No Risk - No Deposit On Phone Please Call Between 11 AM & 6PM 
Orders - Shipped Same Day You (Eastern Standard Time) 
Ca/1° - C. 0. D. or Credit Card 

fl iiii:i"""'""" ·' " '"'' '""'"" '\ii\ii \ • On all in stock units (800) 233-8950 
I/ I ,\ 

//- a 1A1AA1Wv' 1 [\Atari® BOO™ commodore
List$1080-§ :Jlte:

__ 8 only 4032N ....... • ..... . .. $1090 CBM 2022 Printer ... . 675 
4032B ..... . .... . . .. . 1090 CBM 4040 Drive..... . 1090 
8032......... . .. . ... . . 1499 CBM 8050 Drive..... . 1420 

1 ATARr 
\==-- - - - - - I $ 7 5 9 NEW· CBM C2N Drive ..... . 87 

CXL4104 Mailing List .... ....... .. $17
400 BK .......... . ... . 419 
 PET-IEEE Cable .. . ..... . 37 
400 16K ......... . . . . ..... . . . . . 

VIC- 20 ...... . ... . . 299
449 CX4107 Biorhythm... . .. . .. . . 13 IEEE-IEEE Cable . ...... . 468096 .............. . 1890
CXL4007 Music Composer .. ..... 45410 Recorder .................... . 62 


CX411 0 Typing . 20B15 Disk . . . . . . . . .. ... . .. ... . . . 1199 

CX41 01 An Invitation to Software DisksB10 Disk .. .. .... . ............ . 4B9 


Programming . . . . .. . . . . . . . . . . . . 17B22 Printer . .... . .... . ......... . . . . 359 

B25 Pr inter. . .. .. . ........... . 779 
 CXL4015 Telelink-. . . . . . . . . 20 Sycom 51/4' Single Density 
B30 Modem ............... . . . . . . .. 159 CXL4004 Basketball . .... . .. . . . .. . $ 30 

WordPro 3 (40 col.) .... $186 
Box of 1 0. . . . . . . . . . $29 

B50 Interface Module ... . .. . ... . 179 CX41 05 Blackjack . .. .. .. .. . . .. . . 13 
Word Pro 4 (80 col.) .... 279 
WordPro 4 Plus Maxell 51/•" Floppy­

CXB52 BK RAM. . . .. ... . . 94 CXL4009 Chess . . . . . . . . . . . . . . . . . . 30 
 (80 col.)............ 339 
 M D1 Single Density 

CXB53 RAM . . . . . . . . . . ...... . ... . . 149 CXL4011 Star Raiders·· . . . . . . . . 45 
 Visicalc - Apple.. ... . . . . 122 Box of 10.... . ...... . 34 
CX70 Light Pen .... . .... . .... . .. . . 64 CX4111 Space Invaders. .. . . . . . .. 1B Visicalc - Atari..... . . . .. 163 MD2 Double Density
CX30 Paddle . . .. ..... .. 1B CXL4006 Super Breakout'" . 30 

Visicalc - PET...... .... 163 Box of 10........... . 44
CX40 Joystick ... . .. . . . . . _. . . . _ 18 CXL4010 3-D Tic· Tac-Toe . . . . . . . . 30 

CommodoreCXB1 00 Blank Diskettes (5/box) , . 22 CXL4005 Video Easel'" . . . . . . . . . . . 30 

Tax Package ... _... 399 Printers 
To Order: 

Microtek · for Atari Trendcom 200 . . _... _.. 489 

money order. Equipment shipped UPS collect. Pennsylvania res idents add 
Phone orders invited (800 number is for order desk only). Or send check or 

Microtek 16K RAM ...... 99 Epson MX-80......... 539 

6% sales tax. Add 3% for Visa or MC. Equipment is subject to price change and CommodoreTally8024... 1679 

availability without notice. 
Microtek 32K RAM .. .. · -189 

IComputer Mail Order 501 E. Third St. Williamsport, PA 17701 (717) 323·7921 
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Now! An Acoustic -'-' · /I\~· I 
Coupler for $125. ~c!'7~0b~"' f<,~ I 

~(J~*-06~()
The Omnitec Model 715 (originate only) has the necessary "~~ x-"-0 <;;- I 
features, needed to expand any business or home ,.l..'v ' 0 ~o~ 
computer systems capab1l1ty . 0-450 baud data rate. o<I:-"/ . 
RS232 compatibility and carrier detect at a low A\ I "-""'% ' factory-direct price of $125. Or, select the Model 770 y_"?-(J,- be' 

at $179.00 for originate or answer communications. <v / ~o ~I 


Both mod•I• ""'' ooe yw W"""'Y ci"~o/h //I 
(j) ~~~!!S~}?~~ / ~e· eb'~ ~~~ //I 

PRICES INCLUDE SHIPPING & HANDLING ,i ~b .,._o'> ~~ Q<(' "-.~ ~'<,. ~ ______________________...________,

WHEN PRE-PAID f <?"' <c,(>c; ~'?' '?'0 c} ~-<.., V • 

Ask BYTE 

KEYBOARD 

Where'd You 

Get Those Beepers? 


Dear Steve, 
I'm connecting a keyboard 

to a parallel port. I need a 
simple circuit that beeps if a 
pulse does not happen on the 
Data Accepted line within a 
set period of time after the 
pulse on the Data Ready line. 

Can you help me? 
David Smith 
North Bergen NJ 

There are many ways to 
design the circuit you want. 
One method is shown in 
figure 3. This circuit uses 
three monostable multi­
vibrators and an Exclusive­
OR gate to detect the missing 

11 

Figure 3 

Data Accepted pulse. When a 
key is pressed, the resulting 
Data Ready strobe fires IC la 
and IC lb. IC la is "set" for 
the longest time you will 
allow before signaling a miss­
ing Data Accepted pulse (per­
haps 50 ms). IC lb is set a few 
microseconds to a few milli­
seconds longer than la (it 
only has to be 50 ns longer) . 

When these two one-shots 
fire, they open a timing win­
dow for the Data Accepted 
strobe. If it is received within 
the period allowed by la, 
then la and lb are reset (no 
beep). If, however, no Data 
Accepted pulse is received, la 
will time-out before lb . The 
opposite logic outputs of the 
two one-shots are then sensed 

IC 
Number Type +5V GND 
IC1 74LS123 16 8 
IC2 74LS86 14 7 
IC3 74LS123 16 8 

by an Exclusive-OR, IC 2, the Data Accepted pulse is 
whichfiresIC3. IC3isaone­ received within 50 millisec­
shot set for 200 ms and con­ onds, you should never hear 
nected to a beeper. As long as it.... Steve 

In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a nag­
ging problem7 Send your inquiry to: 

Ask BYTE 
clo Steve Ciarcia 
POB 5B2 
Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE317) directly. Due to the 
high volume of inquiries. personal replies cannot be given. Be 
sure to include "Ask BYTE" in the address. 

Jl. COMPUTER +5V
DATA READY 

+5V IN4002
lOOµF 

lOK+ 

14 15 
13 220.n 

2N2222a 
IC3 
74LS123 

a 

20f'F +5V 

2 
IC la 
74LS123 a 

CLR 
3 

+5V 
20f<F 

10 5 

IC lb 
74LS123 

9 0CLR 
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Circle 290 on inquiry card. Circle 398 on inquiry card. 

ptilO 
IModem KitI I300 Baud Acoustic CouplerI I

I $69.00 I
I I 

Includes: Power SupplyI 
Speakers I

I Printed Circuit Board 

I 
All Integrated Circuits, I 

Resistors & Capacitors 
Instruction and Trouble I 

I Shooting Book 

I 
I Or der Direc t or Ca ll for the Locat ion 

of the Closest Dealer I 
I 
 Ad d $4 .00 for Shipping Cha rge. 


Ohio Residents add 6 .5 0/o for Sales Tax I 
I VIS~ MASTERCHARGE I 

14600 Oelroil Av1mu111 • Clevela nd, Ohio 44 107 • (21 6} 221 -9000 
Allow 6 weeks for De/1\fe1y .JL. -------­

NEW TARBELL 

5-100 CPU/IO BOARD 


• Z-80'" will run at 2 or 4 Mhz 
• 2 RS-232 Serial 1/0 ports 
• Powerful Memory Management 
• Programmable Timer 
• Full masked priority interrupts 
• . Has every thing needed for M P/ M'" 
• 6 month full warranty 

Z-80 is a trademark of Zilog Inc. 

MP/M is a trademark of Digital Research 


950 Devlen Place, Suite B 
Carson, CA 90746 
Phone(213)538-425 1 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5 1
-.'" PLAIN JANE™ ..... . ..... $21.95 

PLAIN JANE™ '/} ,,/,/ . . . . . .....$25.95 
5 '1•" DATALIFE™ MD 525-01 .. $26.95 
8" DATALIFE™ FD34-8000 .... $43.95 

NEWDOS by APPARAT 
NEWDOS + to 

NEWDOS/8C UPGRADE _ . CALL 
NEWDOS + with ALL UTILITIES 

35-track . . $69.95 
40-track ... $79.95 

BOOKS 
TRS·80™ DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFT™ BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER ... . $ 7.95 

PRICES IN EFFECT TRS·SOl\abad,m,)l' ll 01 the 
R.11dio Sh.Kii. Oi'lis.ionol T1ndy MOST ORDERS May 1. 1981 THRU 
Corpoubon OATAllF£ t\.11 SHIPPED WITHIN May 31. 1981. lf.Jdrmull ol VERBATIM . PLAIN ONE BUSINESS DAY JANE . AIDS-I. AIDS-111. CALCS-111 Prices, Specilicat ions, 

CALCS.IV. MERGE.Ill a•r 

tradrmarksol MTC. 
 and Olleringssubject to 

1981 by MrtalKhnologio 
Products damaged in 

change without notice. t ransit will be exchanged. 
Corpora tion. Inc . 8105 

WE ACCEPT 
•VISA 
• MAST ER CHARGE 
• CH ECKS 
• MONEY ORDERS 
• COD 

80 - 20 = 12995 

THE ORIGINAL NEWDOS/80 

WITH MTC QUE CARD 

* SPECIAL PRICE * SAVE$20 $129.95 

Apparat's long·awaited successor to NE WOOS+ is here! This is not an enhanced ver · 
sion ol NEWDOS, bu t a completely new product. Simplified DOS commands can be in· 
stant ly executed from BASIC. even within a progr am. without disturbing the resident 
code. System options. such as password protection. number and type al disk drives. 
BREAK key enable/disable and lowercase modification recognition. can be Quickly and 
easily changed . Five new random·access lile types allow record lengths of up to 4096 
bytes. and no FIELDing! A powerlul CHA IN facility allows keyboard IN PUTs to be read 
lrom a disk file. An improved RENUMBER lacility permits groups of statements to be 
relocated within pr ogram code. Diskettes may even be designated as RUN-ONLY! 
Features all NEWDOS+ utili t ies (SUPERZAP 3.0. etc.) and much more! One MTC 
technica l stall member said having NEWDOS/80 is ··better than sex" (you 'll have to 
judge !or yourse ll !). Includes 180-page inst ruction manual and MTC QUE car d. 

NEWDOS180 #SP ECIA L# . . . • . Sl29.95 

MTCQUECardonly . . • . , •. , , .• , .• , . , .• . . . . ...... S 7.50 


CALL REGARDING OUR NEWDOS + UPGRADE PRICING 


• Add S3.00 l0t shipping 
& handling CALL FOR INFORMATION ON 

•S3.00 EXTRA lor C.0 .D. 
• Ohio residents add 6•;,3 
sales tax. OTHER PRODUCTS 
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- -

System Log 

1--ttt--- - - ---------------------- -- -­

_
1 
~NOSTICS II 

_D_!_ ,gnost1cs II 1s SuperSoft's expanded Diagnostic package. 
1

Diagnostic II builds upon the highly acclaimed Diagnostics I. It will test 

each of the five areas of your system: 


Memory Terminal Printer CPU Disk 


Every test is expanded. 
Every test is "submit"-able. A "submit" file is included in the package which 
"chains" together the programs in Diagnostics II, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for example over night testing. Terminal test is now generalized for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features 

including: ' 


• default to the size of the CP/M Transient Program Area (TPA) 
• printout of a graphic memory map • burn in test 
• bank selection option • memory speed test 


Diagnostics-II still includes the only CPU test for 8080/8085/280. 


A Spinwriter/Diablo/Qume test has been added, which tests for the positioning 
and control features of the Spinwriter/Diablo/Qume as well as its ASCII 
printing features. (Serial Interface only) 

And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 

Price: $100.00 (manual only): $15.00 

Requires: 32K CP/M 

CP/M Formats: 8" soft sectored, 5" Northstar, 5" Micropolis 


Mod II, Vector MZ, Superbrain DD/QD 


All Orders and General Information: 
SUPERSOFTASSOC~TES 

P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 

CPIM. AEGIS TEAED TRADEMARK DIGTAL RESEARCH SuperSoft 
First in Software Technology 

Software 

Received 


Apple 
Astro-Scope, horoscope 

for the Apple II. Floppy disk, 
$30. Astra-Graphics Services 
Inc, POB 28, Orleans MA 
02653. 

E, Applesoft editing utility 
for the Apple II Plus. Cas­
sette, $14.95. Apollo Soft­
ware Company, 318 Harvard 
St, Suite 10, Brookline MA 
02146. 

Electronics I, electronics­
design application programs 
for the Apple II. Floppy disk, 
$29.95. Howard W Sams & 

Company Inc, 4300 W 62nd 
St, POB 558, Indianapolis IN 
46268. 

Electronics II, electronics­
design programs for the 
Apple II. Floppy disk, 
$29.95. Howard W Sams & 
Company Inc (see above). 

Electronics Ill, electronics­
design programs for the 
Apple II. Floppy disk, 
$29.95. Howard W Sams & 
Company Inc (see above) . 

Masterdos, disk customiz­
ing programs for the Apple II 
Plus. Floppy disk, $29.95. 
Masterworks Software Inc 
POB 7000-285, Rolling Hills 
Estates CA 90274. 

Micro-Painter, color draw­
ing program for the Apple II. 
Floppy disk, $34.95. Datasoft 
Inc, 16606 Schoenborn St, 
Sepulveda CA 91343. 

1981 Tax Preparer, IRS 
tax-preparation aid for the 
Apple II. Floppy disk, $99. 
Howard Software Services, 
7722 Hosford Ave, Los 
Angeles CA 90045. 

Reversal, graphics strategy 
game for the Apple II (plays 
Othello, a trademark of CBS 
Inc). Floppy disk, $34.95. 
Hayden Book Company Inc, 
50 Essex St, Rochelle Park NJ 
07662. 

Sex-0-Scope, horoscope 
for the Apple II. Floppy disk, 
$30. Astra-Graphics Services 
Inc (see above). 

TRS-80 
Active Filter Design, 
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Circle 373 on inquiry card. 

The WORKSHEET Problem-Solving Language 
Want to play "What-if.. ' Want to do Real Estate Analysis, 
Family Budgeting. Taxes. Company Cash Flow; want to 
simulate complex and interrelated processes'? WORKSHEET is 
a powerful language designed for the purpose of writing 
programs to solve these and a ll other problems that involve a 
row-column "spreadsheet... Even novice programmers are solv­
ing complicated problems on the first day' 

WORKSHEET is not a hybrid text editor or a toy. It is a 
complete, self-documenting model-building system. List the 
assumptions that went into your budget with the SHOWFIL 
program- even the boss will understand' 

Change the assumptions . the relat ionships. or the data, and 
produce a new spreadsheet, neatly captioned, in minutes. 

Model too big to fit on a single page'? Format it dynamically ­
one page of 12 (or any number) columns, or 2 pages of 6 
columns. or whatever tells your story best. 

Conditional evaluation of a va.-iable"1 Reference to variables in 
different rows, several columns back"' No problem' 

Sample models include portfolio valuation, real esta te evalu­
ation. iterative solution of a Diophantine equation. family 
budget . product profit based on exponentially damped growth 
of sales. 

Use it for tough, professional jobs- it's the only C P/ M modeling 
system tha t can handle them' 

Requires 48K CP/ M system and M icrosoft Basic. C Basic or 
North Star Basic running under C P/ M with Matchmaker 11. 

WORKSHEET Language disk (5 " or 8" CP/ M) .... $199.95 

(specify version) 


80-Page Manual only ......•............ , . . $ 19.95 


The SoHo Group 

140 Thompson St., Suite 4-8 


New York, NY 10012 


Circle 278 on inquiry card. 

DCl Model 
Price $275.00 
DCZ Model 
Price $285.00 

DIGITAL DATA RECORDER 
MODEL CC-9B 

For five years now, the CC series recorders have been 
the industry NRZ Asynchronous recorder standard. 
Now the D series sets a new standard in stabiljty and 
reliability with its tachometer feedback LC stabilized 
motor circuit. 

• 4800 or 9600 Baud 
(3" or 6" per 
second) 

• 	 10·• Error Rate 
RS232 or TTL 
In and Out 

• RTS motor start 
• CTS Data start 
• 	DB 25 or special 

connector optional 
• 1101220 - 50/60 Hz 
• Wow & Flutter± .3% 
• Speed Stability (long 

term)± .1 o/o 

NATIONAL MULTIPLEX 

CORPORATION 

260 Lackland Drive East 


Middlesex, New Jersey 08846 

Tel. (201) 356-9200 TWX 710-997-9530 


A. B. c. 

26x24xl8 
$59.95 

24x24xl4 
69.95 

26xl4112x8 
$39.95 

A. 	 The lectern for your Apple is an ideal desk-top unit. 

B. 	 The CRT flat top has a multiple number of uses - ideal 
for large CRT with storage shelf. 

C. 	 The printer secretary is designed for several different 
printers -with a shelf for paper storage, slotted top and 
back for paper feed. 

Exteriors are walnut grain Formica. 

To order, send check or money order to: 


Data Design 
P.O. Box 1252 
Kissimmee, FL 32741 

Add $6.00 for freight & handling- FL res. add 43 tax. 
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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*, ZBO 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 STORAGE 
• 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 COMPATIBILITY 
• Operate APPLE DOS 3.113.2/3.3, mini disks 
• Preserve existing software investment 
• Interchange data with other computers 

SIMPLIFIED OPERATION 
• Reduce disk handling and 1/0 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 
11722 SORRENTO VALLEY ROADSVA SAN DIEGO, CA 92121~ (7141 452-0101 

• CP/M trademark of Digital Research, Inc. 
ZBO Softcard trademark of Microsoft, Inc. 

Software Received--------­

electronic-design program for 
the TRS-80. Cassette, $24.95. 
Howard W Sams & Com­
pany Inc, 4300 W 62nd St, 
POB 558, Indianapolis IN 
46268. 

Arcade-80, arcade-like 
graphics game for the 
TRS-80. Floppy disk, $24.95. 
Datasoft Inc, 16606 Schoen­
born St, Sepulveda CA 
91343. 

Cosmic Fighter, graphics 
arcade game for the TRS-80. 
Cassette, $17.95. Big Five 
Software, POB 9078, Van 
Nuys CA 91409. 

Descriptive Statistics & 
Regression Analysis, statis­
tics package for the TRS-80. 
Cassette, $24.95. Howard W 
Sams & Company Inc (see 
above). 

Football Classics, graphics 
strategy game for the 
TRS-80. Floppy disk, $24.95. 
Datasoft Inc (see above). 

Genealogy, genealogy pro­
gram for the TRS-80 Model 
IL Eight-inch floppy disk, 
$250. John J Armstrong, 3700 
Whispering Pine Rd #47B, 
Mobile AL 36608. 

Iago, graphics strategy 
game for the TRS-80 (plays 
Othello, a trademark of CBS 
Inc). Cassette, $19.95. 
Datasoft Inc (see above). 

Plotting Graphs for Line 
Printer, graphing program 
for the TRS-80. Cassette, 
$24.95. Howard W Sams & 
Company Inc (see above). 

Plotting Graphs for Video 
Display, graphing program 
for the TRS-80. Cassette, 
$24.95. Howard W Sams & 
Company Inc (see above). 

Real-Estate, real-estate 
program for the TRS-80 
Pocket Computer. Cassette, 
$24.95. Radio Shack, 1300 
One Tandy Center, Ft Worth 
TX 76102. 

Other Computers 
Atari Character Genera­

tor, graphics utility for the 
Atari 400 and 800. Cassette, 
$15. 95. Datasoft Inc, 16606 
Schoenborn St, Sepulveda 
CA 91343. 

C Compiler Version 1.4, 
programming language for 
the CP/M system. Eight-inch 
floppy disk, $145. B D Soft­
ware, Cambridge MA 02139 
(distributed by Lifeboat As­
sociates, 1651 Third Ave, 
New York NY 10028). 

Chest of Classics, collec­
tion of games for the Sinclair 
ZX80. Cassette, $9.95. Lamo­
Lem Labs, POB 2382, La Jolla 
CA 92038. 

MINCE Version 2.4, word 
processor for the CP/M 
system. Eight-inch floppy 
disk, $125. Mark of the 
Unicorn, POB 423, Arlington 
MA 02174. 

T elelink I, terminal pro­
gram for the Atari 400 and 
800. Program cartridge, 
$19.95. Atari Inc, POB 427, 
Sunnyvale CA 94086. • 

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. Jn 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. Companies sending software pack­
ages must include the suggested list price of the packages and 
(where appropriate) the alternate forms in which they are avail­
able. 
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Boards for S-100 BUS 
from S.C. Digital 

"CPUl-ZBO" 
Advanced ZBOA based CPU board 

$219 Assembled and Tested 
S149 Kit • (less Interrupt) 

Features: Model CPUl-ZBO 
• 2/4 Mhz SW selectable. • Built in 8 Prioritized Vectored Interrupts with 8 possible levels 
of Nested Interrupts using powerful Mode 2 of ZSO, all done in Hardware, expandable with 
external ckt. • Vector Jump on RESET, in 4K increments. • Suppo1ts 2K of EPROM (not 
supplied), OMA, dynarmic RAM refresh ... many more. 
•Kil comes with all parts except chips connected to Interrupts. 

"INTERFACE: 1" 
1/0, Memory 

Interface Board 
S229 Assembled and Tested 
$169 Kit 

-. 	 ' 

Features: Model 3SPC 
• 3 Serial w RS232C or 20ma Current Loop, 1 Parallel. • 4K of EPROM/ROM and 4K of 
RAM (ROM/RAM not supplied). • Built in Kansas City Standard Cassette interlace usable to 
1200 Baud. • Generates al popular baud rates up to 19.2K baud, including 110 & 134.5. • 
SW settable Address, Baud Rates. Ports. 

"UNISELECT" 16K Static RAM with universal Bank Select 

Model 16KUS $235 A & T. with 200 nsec memory chips. 

All boards meet IEEE-SlDD standards. Fully socketed, solder masks, gold contacts, and 

guaranteed for one full year. Kit guaranteed parts, only. 

Delivery: from stock to 72 hours. Ordering: You may call for M.C., Visa or C.D.D. orders. 

(Add $4.00 forC.0.0.) Personal checks o.k.. but M.D. speeds shipment. Takes7to15 days to 

clear personal checks before shipping. 

Undamaged boards can be returned within 10 days for full refunds. Illinois residents add 5'1c% 

sales tax. 


D.E .M. PRICING AVAILABLE, DEALER INOUIAY INVITED 
P.O. Box 906 Phone:S.C. Digital Aurora, IL 60507 (312) 897-7749 

DEALERS "' 

Tired of losing sales 

because your source is out 
of stock or they just 

don't carry the product . 

NOT ANY MORE 
with 

Computers 

West 


CA 415/944-9431 
AZ 602/949-111 7 
- Leasing Program Available­

• 	Ribbons tor. Diablo, Oume. 
IBM, Wang, NEC, All Data 
Printers and Typewriters. 

• 	 Prlntwheels, Elements and 
Thimbles. 

• 	Magnetic Media: Floppy disks, 
mini-floppy, Tape, Packs and 
Cassettes. 

• 	Disc storage systems, Qulet­
lzers, Anti-static mats, Ink rolls 
and much more. 

• 	 Terminals and accessories. 

•TO ORDER • 
Phone orders invited. using credit cards. 
Or send check. cashiers check or money 
order that draws on a U .S. bank. Please 
add 3% ($5.00 Minimum) for handling , 
shipping and insurance. Illinois residents 
add 5'/.% sales tax. Mall order pricing 
only. Catalog malled upon requeat. 

WARRANTY 
So great is NCE'S confidence in its 
Thoroughbred Series Diskettes, that 
each Disk is guaranteed for 1 Omm 
passes and for 2 full years against 
manufacturing defects. Send for full 
Warrant y information . 

'1ib1Wlthlhs~" 
Satisfaction Guaranteed 

REMARKABLE 

NCE'S THOROUGHBRED SERIES, 


DISKETTES 


A New Classic on the Track! 

• 	 100% Certified - EACH AND 
EVERY DISKETTE, 

• Precise, special burnishing, 
• 	 Packaged in crushproof plastic 

storage boxes. 
• 	 All mini disks include hub rings 

attached. 
• 	 Warranteed for 10 mm passes 

and 2 lull years. 
• 	Superior to disks selling for 

twice the price. 
• 	Quite simply, THE BEST DISK 

EVER BUILT. 

Partial Selection Box of 10 
5y, .. (SS-SD) 29.95 
8" (SS-SD) 32.50 
8" (SS-DD) SO.OD 
8" (OS-DD) 52.50 

NCE Supply Corp. CIC 
195 Kehoe Blvd. Bldg. 5 ~ 
Carol Stream, IL 60187 ~ 

Phone: 800-323-1780 Toll Free 
*312-682-0001 Within Illinois 

TELEX 724389 ATTNNCE 

•Distribution Worldwide 
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ISBASIC TOO 

SLOW? 


'OSBORNE McGraw-Hill's-~ 


Assembly Language bOOks' 

help you speed up your programs 


Osborne/McGraw-Hill simplifies 
assembly language programming. You 
needn't know anything about assembly language 

#27-6 
#21-7 

#36-5 
#70-7 

#12-8 

$76.990 
$76.990 
$79.990 
$75.990 
$75_990 

~~if
i!n11 

to use our ALP series. Each book is a straighforward, self-teaching 
textbook that is concise and easy to understand. Each book explains assembly 
language programming, describes the function of assemblers, structured 
programming, and presents many .fully debugged practical programming 
examples. 
............... .:::::,

m:::·m:m::: :::-::: BRAND NEW! 
:;::::: :!!=H: iii ~::::;:
=!!i!r=:m:==:m:=mm= 6809 Assembly Language Programming 
----- While everyone's been talking about the new 16-bit

:!!:1!:::;!:!:::;::j;:j;!;;; ' microprocessors, the 6809 has emerged as the hottest new 

::::=!::!:!!=.::: !=:=!:!!=: device. This book will help you understand why. It offers 

:!1:!:!:!1:i!::!::=!!:.::·!! you everything you need to program Motorola's 6809 

•::::: .:·:.: •• :.::;.::.;::. microprocessor in assembly language and allow you to take 

:!~~;~~~!;;:~~;ii;~~!~;~i::~ full advantage of the 6B09's unique des~~35_7 680 pp. $16.99 

Make check payable to: fi\ Osborne/McGraw-Hill Phone Orders: (415) 548-2805 
630 Bancroft Way. Berkeley. CA 94710 Depl 815 Toll Free: 800-227-2895 
Name __________________________ 

Address--------------------....,----­

City/State/Zip ----------------------­
Plus 0 .75/item 4th class 0 $1.25/item UPS 0 $2.50/ttem Air Mail 0 $10.00/item Overseas 
(California residents add applic'able tax.) 0 Please send me your free catalog. 

Total amount enclosed $ or charge my 0 Visa 0 Mastercharge 

Card# ---------~--Expiration Date--------­
Signature _________________________ 
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Books 

Received 


AIM-65, Laboratory Man­
ual and Study Guide, Leo J 
Scanlon. Somerset NJ: John 
Wiley & Sons Inc, 1981; 21.5 
by 28 cm, 179 pages; soft­
cover, ISBN 0-471-06488-2, 
$7.95. 

APL-Stat, James B Ramsey 
and Gerald L Musgrave. Bel­
mont CA: Lifetime Learning 
Publications, 1981; 21.5 by 
28 cm, 356 pages; softcover, 
ISBN 0-534-97985-8, $14.95. 
Solutions manual for above 
$3.95. 

Apple Machine Language, 
Don Inman and Kurt Inman. 
Reston VA: Reston Pub­
lishing Company Inc, 1981; 
16 by 24 cm, 296 pages; hard­
cover, ISBN 0-8359-0231-5, 
$9.95. 

The Calculator Afloat, 
Captain Henry H Shufeldt, 
USNR (retired) and Kenneth 
E Newcomer. Annapolis 
MD: Naval Institute Press, 
1980; 16 by 23.5 cm, 225 
pages; hardcover, ISBN 
0-87021-116-1, $16.95. 

Computers in Society, 
Donald H Sanders. New 
York: McGraw-Hill Book 
Company, 1981; 19.5 by 24 
cm, 622 pages; hardcover, 
ISBN 0-07-054672-X, $16.95. 

Disassembled Handbook 
for TRS-80, Volume Ill, 
Robert M Richardson. 
Chautauqua NY: Richcraft 
Engineering Ltd, 1981; 24 by 
28 cm, 239 pages; softcover, 
ISBN-none, $18. 

Electric Machines and 
Transform,ers, Leonard R 
Anderson. Reston VA: Res­
ton Publishing Company Inc, 
1981; 18.5 by 24 cm, 305 
pages; hardcover, ISBN 
0-8359-1615-4, $18.95 . 

Experimentation with 
Microprocessor Applica­
tions, Thomas W Davis. Res­
ton VA: Reston Publishing 
Company Inc, 1981; 17.5 by 
23.5 cm, 237 pages; soft­
cover, ISBN 0-8359-1812-2, 
$9.95. 

Fifty BASIC Exercises, J P 
Lamoitier. Berkeley CA: 
Sybex, 1981; lB by 23 cm, 
253 pages; softcover, ISBN 
0-89588-056-3, $12. 95. 

FORTRAN IV, Second 
Edition, J Friedmann, P 
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b~ :tI I] 
SINGLE 
BOARD 

TECHNOLOGY 

... ·-.:-.~118 • 

Basic system with: 600K bytes $2995. 
• 1.2 megabytes $3995. 
• 2.4 megabytes $4995. 

Suggested list price. 

A Z80A CPU combined with the CP/M ®operating system 
opens new vistas to software availability for eight-bit 
micros. FORTRAN, COBOL, BASIC, APL, PL/1 and 

Pascal a re available now to accommodate today's 
scientific, educational, sophisticated small business 

and personal system users. 

• 4MHz Z80A CPU • color video text & graphics 
• CP/M 2 operating system • sound generator 
• 64K 200ns main memory • 2-serial ports 
• 6K 300ns video memory • 2-parallel ports 
• 8-inch dual floppy drives • 4-counter/t imers 

Quantity discounts are available. 
OEM inquiries are invited. Please contact: 

COLONIAL DATA SERVICES CORP. 
105 Sanford St., Hamden, Connecticut06514 

(203)288·2524 EAST COAST• (415)957·9195 WEST COAST 

®C P/M is a registered trademark of Digital Re search. Inc. 

ANNOUNCING THE 256K BYTE 
. RAMBOARD 

The company tha t was first w ith the 8088 on the 5100 bus, now in· 
troduces the LOP 256K RAM board. The board is presently configured 
as a 64K Dynamic board with upgrade kits available in August to a 
full 256K Bytes. 

Buy the RAM with the futur e. Why settle for any thing less' The RAM 
features the fol lowing: parity for error contro l, meets a ll IEEE 696 
specifications. 8/16 bit operations, no wait states with a 5 MHz 8088. 

Introductory 64K price of 5695 until June 15th after w hich it will be 
$795 . 

LO P88 - The first, the best and the least expensive 8088 CPU 
ava ilab le fo r the 5100 bus. 

LDP72 - Advanced f loppy disk cont ro ller: single and double density 
operation, single or double sided drives. 5 1/4" or 8" drives. 

LDP1 - For the person who prefers the complete package, the LDP1 
has 64K of RAM. 8088 CPU. 8" floppy disk with controller. 
mainframe and power supply with either 86 -005 or 
CP/M86. 

PRICES 
LDP64 KRAM 
LDP88 
LOP72 
S 100 Prototype Board 
86·DOS 
CP/M-86 
Micro Soft Basic 86 

Rev. A LDP88's while they las t 
LOP1 wit h CP/M./36 or 86·0 05 

KIT 
n/a 

$349 95 
219.95 

29.95 
195.00 
250.00 
500.00 
350.00 
250.00 
275.00 

3499.99 

ASSEMBLED & TESTED 
$695.00 

399.99 
27 4.95 

86·005 required 
with LDP1 and 86-0 05 
CP/M./36 requi red 

LOMAS DATA PRODUCTS 

PAS(l\liM•)•l••ijf:m••ko!Sotc•m 

11 Cross Street 
Westborough, MA 01581 
Telephone (617) 366-4335 

CP M..&b 11 • U•d,ma•~ or D·W•l•I R~•.,••Ch 
&&-DO),,• tr•d t'mJ• ~ of St•dl11P Comp~t "' l'rod ..ch 

Circle 59 on inquiry card. 

LINE VOLTAGE 
TRANSIENT CLIPPING 
Features Parallel Operation 

PROTECTS: 

5000 Hits/Second 

PROTECTS AGAINST: 
•Computers •High Energy Voltage 
•Micro-Computer Systems Transients 
•Word Processors •On-Off Switching 
•Cash Registers •Lightning Induced Transients 
•Power Supplies •Inrush of On/Off Power 

D'{_ ~U~I~ I~ 
678F 

TRANSIENT VOLT AGE ® 
SURGE SUPPRESSOR LISTED 

Dealer Inqu iries invited. 

7133 Rutherford Rd. Baltimore, Md. 21207 
(301) 298-3130 800-638-9098 
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ATTENTION GOVERNMENT DP 

USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Appk, Cromemco 

and Computer Corporation o.f America 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

257 West Street, Annapolis, MD 21401 - (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204 - (301) 296-0520 


9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 

or Call (301) 268-5801 


Career Opportunities Available *An Equal Opportunity Employer 

HOBBYISTS! 
EPROM PROGRAMMING 

for as low as $9.95 
LTSI will reproduce your program on an EPROM supplied by us 

• Input from Master EPROM, Truth Table, or Paper Tape in standard format 
•Output to 2708, 2716, 2732, 2564 U.S. manufactured EPROM 

Output to INPUT FROM : Charge for each TERMS:EPROM Master EPROM Non-returnable ex1ra programmed 
device or Paper Tape Truth Table EPROM • Checks or money 
2708 $ 9.95 $ 24.95 $ 8.00 orders (do not send 

cash)2716 $20.95 $ 50.95 $15.00 
• Allow up to 4 weeks2732 $35.95 $ 80.95 $30.00 

for delivery 
2564 $95.95 $155.95 $90.00 

• Illinois residents addBlank TRUTH TABLE entry forms available upon request 
6% sales tax. 

LOGIC TECHNOLOGY SERVICES, INC. 
2400 E. Oakton 
Arlington Heights, IL 60005/312-364-4670 

Please reproduce the enclosed (MASTER EPROM. PAPER TAPE. Non-returnable TRUTH TABLE) program on 
a (2708. 2716. 2732. 2554) EPROM . You will find enclosed my check or money order for$ ___ _ _ 

# ol EPROMS requested ___ 

NAME ___________________ _____~ 

ADDRESS·---- - - - -------- ------- - - ­
CITY/STATE/ZIP ___________ _____ ______ _ 

---------- SPHON~ -- IGNATUR ~-----------­

Greenberg, and A Hoffberg. 
Somerset NJ: John Wiley & 
Sons Inc, 1981; 17 by 25.5 
cm, 499 pages; softcover, 
ISBN 0-471-07771-2, $10.95. 

Fundamental Structures of 
Computer Science, W A 
Wulf, M Shaw, P N Hilfinger 
and L Flon. Reading MA: 
Addison-Wesley Publishing, 
1981; 17 by 24.5 cm, 621 
pages; hardcover, ISBN 
0-201-08725-1, $21.95. 

H-8 Programming for 
Beginners, Don Inman and 
Bob Albrecht. Portland OR: 
Dilithium Press, 1980; 13.5 
by 21.5 cm, 194 pages; soft­
cover, ISBN 0-918398-17-7, 
$8.95. 

LISP, P H Winston and B 
K P Horn. Reading MA: 
Addison-Wesley Publishing, 
1981; 16 by 23.5 cm, 430 
pages; softcover, ISBN 
0-201-08329-9, $13.95. 

Multinational Computer 
Nets, Richard H Veith . Lex­
ington MA: Lexington 
Books, 1981; 16.5 by 23.5 
cm, 133 pages; hardcover, 
ISBN 0-669-04092-4, $18.95. 

Problem-Solving and 
Structured Programming in 
Pascal, Elliot B Koffman. 
Reading MA: Addison­
Wesley Publishing, 1981; 16 
by 23 cm, 483 pages; soft­
cover, ISBN 0-201-03893-5, 
$13.95. 

Programmer's Guide to 
LISP, Ken Tracton. Blue 
Ridge Summit PA: Tab 
Books Inc, 1980; 13 by 21 cm, 
210 pages, softcover, ISBN 
0-8306-1045-6, $6. 95; hard­
cover. ISBN 0-8306-9761-6, 
$10.95. 

Protocols & Techniques 
for Data Communication 
Networks, Franklin F Kuo, 
editor. Englewood Cliffs NJ: 
Prentice-Hall Inc, 1981; 18.5 
by 24 cm, 468 pages; hard­
cover, ISBN 0-13-731729-8, 
$29.95. 

The Small Computer in 
Small Business, A Guide to 
Selection and Use, Brian R 
Smith . Brattleboro VT: 
Stephen Greene Press, 1981; 
16 by 23.5 cm, 143 pages; 
hardcover, ISBN 0-8289--0407-3, 
$12.50. 

Small Computers for the 
Small Businessman, Nicholas 
Rosa and Sharon Rosa. 
Portland OR: Dilithium 
Press, 1980; 14 by 21 cm, 301 
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DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 
Hash could be the culprit! 
Floppies, printers, memory & processor often interact! Our unique 
ISOLATORS eliminate equipment interaction AND curb damaging 
Power Line Spikes, Surges and Hash. 

• ISOLATOR (IS0·1) 3 11\ter Isolated 3-prong sockets; Integral 
Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket . . . . . . .. .. .. .......... . ... . ..... . ... ... . .. . $62.95 

• ISOLATOR (IS0·2) 2 fllter Isolated 3-prong socket banks; (6 
sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank .. .. .. .. .. . .... . .. .. . . . . . . . .. . $62.95 

•SUPER ISOLATOR (IS0·3), similar to IS0-1 except double 
lllterlngi & Suppression .. . . ... . .. .. . .. . .... . . ... ... .. $94.95 

• ISOLATOR (IS0·4), similar to IS0·1 except unit has El 
lndlvldually flltered sockets ...... . . .. .... . .. ..... ... $106.95 

• ISOLATOR (IS0·5), similar to IS0·2 except unit has 3 socket 
banks, 9 sockets total . ... .... . .. . . . .. ... .. .... . .. . .. $87.95 

• CIRCUIT BREAKER, any model (add·CB) . ........ ... Add$ 8.00 

• 	CIH BRKR/SWITCHIPILOT (·CBS) .. .. . . . . . . .... . .. Add $16.00 

Master·Charge, Visa, American Express 
Order Toll Free 1-800·225·4876 

(except AK, HI , MA, PR & Canada) 

L£'J1Electronic Specialists, Inc. ,, 
• 	 171 South Main Street, Natick. Mass. 01760 

Technical & Non·800 1-617·655·1532 

Circle 268 on inquiry card. 

DEC LSI-11 
Components 
Dependable service 

at discount prices 

Domestic 

and Export 

m•n•
Carnpu1er Supp~•ers .. ~nL. 
25 Chatham Rd .. Summit, N.J. 07901 

Since 1973 

(201) 277-6150 Telex 13-6476 

M
@Mini Compu ter Suppliers, Inc. 

. 1~9 

1111111111111 111111111111 

Save onCalculators 

Model 	 Retail Your Cost Fj,ij'm HEWLETT
New Hp-41CV2 7K bytes, 4 mem. modules 

built- in. slanted keyboard S.125.00 ~e.Jll PACKARD 
System One, HP41CV & Card Read er 495.00 Olympic Sales is an 
System Two, HP 41CV-Card Reader & Printer 840.00 HP autho rized deale r. 
Card reade rfor41CI41CV 215.00 
Printer for41C/41CV 385.00 
HP-41C new pnce 250.00 
Quad Rani to upgr ade the HP4JC to 2.2K 

bytes leaving 3 ports ... Plugs into the4 IC 95.00 
Optical Wand tor 41C/41CV 125.00 
Memory Modu les for 41C/4ICV 39.50 
HP-34C Scient ific 15000 
HP-38C Bus.IRE. 150.00 	 "C" st ands for 
HP-33C Scientific 90.00 continuous memvry. 
HP-32E Adv Scientific 55.00 
HP-37EBus. Cale. 75.00 One year guarantee 
HP-67 Program mabl e Sci. 375.00 by HP on all calcs. 
HP-97 Prog Printer Set 750.00 90days on compu1e-rs. 
HP -85 Computer 3250.00 All units complete. 
New HP-83 Computer. similar to HP-85 

w1thoulprin1er &cassette 

lmmt1diau1 d1!1li11ery en Apple Ill com­
pu1t1rs 961( iind 1211:1( svsioms. Callu! 

APP LE JI and APPLE Ill 
Huge inventory of Apple II computer s. 
16K-32K-48K. Disk drives. mon itors, 80 
column card. Dow Jones & Quote 
Rep orler. 
Pasca l-Forlra n-OOS 3.3, e\c. You 
name it...w e've got it at super low 
prices. 

Computers at unbeatable prices 
Texas Instruments 
99/4 console computer $449.95 
Tl-5230 printer (was S495) 16995 Call us for best prices 
Tl·59 199.95 
PC \OOC 149.95 Centronics printers 17models 
EPSON MXBO printer 499 .95 Novation models CD ·CAT fCAT 7 models 
Alari 800 16K cnsle compu 759 .95 Shugart disk dr ives 6 models 
Atar i TV Game 144 .95 Paper Tiger printers 5models 
Mattel Intel TV Game 239.9 5 Hazellinevldeo display term1nals 7 mode ls 
Mattel Rac e HorseAnlyzr 89.95 Oiab lo prin\ers 4models 
Ce nlronicsprinl er Pl lor DEC VTIOO & VTIOJ 2 models 

App le & Radio Shack 
com pu ters.Was 49 5.00 18 9.95 

RCA VideoDisc SR 100 player S469.95 IMany mot ion pic lu re discs ava ilable) Call us 

SCM Typewri\ers • 320 models Seiko walches • Royal •V ictor• Canon • Sharp • Cas io and more. 


Prices f.o .b. L.A. Minimum freighl & handling charge·-S4.95. In CA. add 6--i". sales tall. 
Goods subj ec t to avai lability. Wc 'llbeatany advert ised price ii compe1i1or has goods on hand. 

Call Mon·Sat 7AM-6PM. ..- - .~ 
Outside CA. toll free 800-421-8045 ' • · . 

· Inside CA, toll free 800-252-2153 

OL'lmPIC SA.LES comPA.n'l. lnC. 
216 South Oxford Ave• P.O. Box 74545 • Los Angeles, CA 90004 • (213) 381·3!111 

Order Oesk(213)739·1130 • Customer Service (213) 13g.1100 •Telex 67-3471 
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THE FORTH SOURCE™ 
Specializing in the FORTH 
language. 
Printed Material 

Using FORTH, Manual $25.00 
PDP-11 User's Guide 20.00 
Systems Guide to fig-FORTH 20.00 
CalTech FORTH Manual 11.00 
TinyPASCAL in fig-FORTH 10.00 
fig-FORTH Cross Compiler 30.00 

PLUS many source listings 

Machine Readable H89 & Z89 Disks & 
Documentation 

Operating System, with tutorial $135.00 
fig-FORTH, CP/M, with tutorial 135.00 
TinyPASCAL, with source 75.00 
fig-FORTH, CP/M 65 .00 

Write for complete FORTH List. 

MOUNTAIN VIEW PRESS 

PO BOX4656 


Mt. View, CA 94040 


Circle 275 on inquiry card. 

http:charge�-S4.95
http:S.125.00


ATARI 
800-$795 

Yo,.. One Stop For...Quality and H11ge Saving• 

APF 
IMI - $495 
IM2 - $988 

16K - $888 
32K - $1088 
2022 - $695 

XYMEC 
HQ 1000 - $2395 

MX-80FT 

PAPER TIGER 
445 & 460 & 560 

CALL FOR PRICE 

SUPERBRAIN* 

32K - $2445 

*(DENOTES ITEMS 
SHIPPED F.O.B. NYC) 

PHONE (212) 986-7690 

Circle 421 on inquiry card. 

Leverage Brings the Power of 
''C'' to Today's CP/M Machines 

Integration into Tomorrow's UNIX Environments is Anticipated 
Industry analysts now agree that UNIX 

will be the dominant operating system for 
16-bit microcomputer systems.* UNIX, 
which is widely recognized as the best oper­
ating system ever developed, is written in the 
powerful systems programming language 
"C". Because of this, applications pro­
grams written in "C" can interact directly 
with the operating system, giving them a 
clear-cut advantage over programs written 
in other languages. 

Leverage is a general purpose informa­
tion management utility now available for 
use with 56K CP/M machines. Since it is 
written entirely in "C", Leverage can easily 

•see, e .g., Byte Magazine "Bytelines" column of Nov 1980, Dec 1980 and Feb 1981; Comm. ACM 
24,2 (Feb 1981), 57-58; Sept 1979 Byte p. 82. 

Leverage is a trademark of Urban Software Corp., UNIX of Bell Labs, CP/M of Digital Research. 

Leverage Program ...... $185 
ManualAlone . . . . . . . . . . $ 15 (Credited to subsequent program purchase) 
Leverage Newsletter . . . . . $ 10 /year (First year included with purchase) 
For complete details on Leverage and current information on hardware compatibility, 
call or write for a brochure. 

Urban Software Corporation 
19 West 34th Street• New York, N.Y. 10001 • (212) 947-3811 

(212) 986-7690 

MAIL ORDER ONLY 

CENTRONICS 
CALL FOR PRICES 

MAIL ORDER ONLY 
Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 
We pay all shipping ;:,.nd insurance charges except items marked with asterisk. 
VISA, MasterCharge add 5% N.Y.S. Residents add appropriate sales tax. 
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be integrated into future UNIX systems. 
This gives current Leverage users the capa­
bility of upgrading to 16-bit micro systems 
without costly re-programming or database 
conversions. 

Leverage combines a number of powerful 
tools, including full screen data entry, report 
generation, word processing and subset ex­
traction, into an integrated, easy-to-use 
package. The Leverage system allows you, 
for example, to computerize your mailing · 
lists, personnel files, or inventory system. 
(Leverage can outperform, feature for 
feature, any mailing list program on the 
market.) 

2040 - $1088 
8050 - $1535 
8032 - $1495 

NEC 
SPINWRITER 
5510 - $2795 
5520 - $2990 

SALE! 

EPSON MX-80 
EPSON MX-70 

64K - $2749 
64KQD - $3395 

.. ~ \. ' 

DIABLO 
630 


$ 2195 


1730 - $2195 

pages; softcover, ISBN 
0-918398-31-2, $12. 95. 

33 Challenging Computer 
Games for TRS-80/Apple! 
PET, David Chance. Blue 
Ridge Summit PA: Tab 
Books Inc, 1981; 13 by 21 cm, 
256 pages; softcover, ISBN 
0-8306-1275-0, $7.95; hard­
cover, ISBN 0-8306-9703-9, 
$14.95. 

Troubleshooting Solid­
State Circuits, G Loveday 
and A Seidman. Somerset 
NJ: John Wiley & Sons Inc, 
1981; 23.5 by 19 cm, 110 
pages; softcover, ISBN 
0-471-08371-2, $7.95. 

Understanding Computer 
Systems, Harold W Lawson, 
Jr . Linkoping, Sweden: 
Harold W Lawson Jr, 1979; 
20.5 by 29 cm, 150 pages; 
softcover, ISBN 91-7372-222-9, 
$15.25. 

Understanding Micropro­
cessors, Lloyd Rich. Reston 
VA: Reston Publishing Com­
pany Inc, 1981; 16 by 23.5 
cm, 296 pages; hardcover, 
ISBN 0-8359-8057-X, $17.95. 

Without Me You're Noth­
ing, The Essential Guide to 
Home Computers, Frank 
Herbert with Max Barnard. 
New York: Simon and 
Schuster, 1980; 16.5 by 24 
cm, 304 pages; hardcover, 
ISBN 0-671-41287-6, $14.95. 

Word Processing, Rod Van 
Uchelen. New York: Van 
Nostrand Reinhold Com­
pany, 1981; 20.5 by 23.5 cm, 
128 pages; softcover, ISBN 
0-442-28646-5, $7.95 .• 

This is a list o f books 
received at BYTE Publica­
tions during this past 
month. Although the list is 
not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 
science and related fields. 
We regret that we cannot 
review or comment on all 
the books we receive; in­
stead, this list is meant to be 
a monthly acknowledgment 
of these books and the pub­
lishers who sent them. 
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TM 

Desoldering
Systems 

MODEL PC-10: Finger Controlled REMOVE ANY COMPONENT 
FROM ANY PCB 

. QUICKLY AND SAFELY 

...____.,,~~ MODEL PC-20: ( 1
• 

Footpedal Controlled 

STANDARD SYSTEM FEATURES 
• Lightweight and Portable 
• Internal Vacuum Pump 
• Sodr-X-Tractor Handpiece 
• Variable Temperature Control 

•Ac1·· 

INCORPORATED 


9893 Brewers Court• Laurel, Md. 20810 • phone (301) 490-9860 


SINGLE BOARD COLOR VIDEO 
AND SOUND GENERATOR KIT $350' 

COLOR VI DEO KIT . . . .. .. ..... . $320· 

·sTAND ARD KIT IN CLUDE S TMS 9918 , 
ADD $25 FOR TM S 9918A. 

COLOR VIDEO PROCESSOR 
• Text. Graphics. Animation • 16 Colors • 256 x 192 Reso­
lution • NTSC Composite Video Output • Uses TMS 9918 
• Includes 1/ 0 Mapped 16K Video Memory • 30 Simulation 
with 32 Video Sprites • 2 Byte X-Y Positioning • Real Time 
Clock • 8 Level Interrupt Selection • Inexpensive RF Mod ­
ulator allows easy connection to any color TV • Video over 
Video and Extended Graphics II Mode with TMS 991 8A • 

PROGRAMMABLE SOUND GENERATOR 
• Mus ic, Sound Effects. Tone Signaling, Ultrasonics • 27 Hz 
to 111 KH z Range • 3 Programmable Analog Channels with 
Separate Frequency, Volume and White No ise Con trol • 10 
Selectable Envelope Wave Shapes under Software Control 
• Two 8-Bit Programmable 1/ 0 Por ts for use as External 
Keyboard/ Display Interface • Power Ampli fi er for driving 
External Speaker • 

Texas residents add So/o sales tax. Prices include complete documentation with 
programming examples. PC board is solder-masked w1lh gold contacts. Add StOO 
tor assembled and tesled uni ts. Send $14.50 for 120/aoe manual. refundable with 
orrter. Compatible with Z80. 8085 and 8080 at 2 or M'Hr on S-1 00 buss. 

EDA ELECTRONIC DESIGN ASSOCIATES 
P.O. Box 94055 Houston, Texas 77018 (713) 999-2255 

Who is it for? 
Everyone 

Extremely compreher.sive, versatile user-oriented management 
system for database creation and list maintenance. Runs under 
CP/ M* and CBASIC2.. on a microcomputer system in only 48K 
RAM. 
Completely use r-defin ed file s truc ture v.oth sequential, random and linked fi le 
maintenance; user-defined number of fields; data transfer between records; 
high speed search algorit hms; bu ilt-in ISAM; fas! sort/ me rge uti lity; record 
selec table output can be formatted and printed on various fo rms (labels. 
envelopes. etc. ); links to C P/ M commands or programs wit h automatic 
retu rn to Global. 
Supplied on standard 8" IBM disk (TRS-80 Model II) , complete with 
BASIC subroutine library in source code, with comprehensive 
manual. 

TroJ,mmrk of 
0 1grro1 Hesearch 

•• Trademark o/ 
Software Svsteni~ 

GLOBAL 
PARAMETERS 

Sh1 pp1ng a_nd $300
Handling 
Included 

MANUAL ONLY . ..$30 

DEALER INQUIRIES 
WELCOME 

1505 Ocean Ave., Brooklyn, N.Y. 11230 212/258-5003 

Memory Boards for ATAR(TM 800 & 400 Computers 

Assembled and Tested Ready to plug in 

Completely Compatible One Year Warranty 


No Modifications necessary 


16K .. __ . . . __ .. _. __ . _. __ . _ . .. _....... . .... $ 99.95 

16K with gold platedconnectortabs . _ ...... ... . 109.95 

32K with gold plated connector tabs . . _ . ... . . . . . 199.95 

Visa and Mastercard accepted Quality discounts available 
Dealer inquiries invited 

Anderson Peripherals, Inc. 
P.O. Box 629 


Richardson, Texas 75080 

214-231-6866 


™ATARI is trademark of Atari Corp. 
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FINDING SOLUTIONS 

AND BEING COMPETITIVE 


IS OUR BUSINESS. 
Having problems and looking for a 

computer to he lp solve the m? 
 1 
Are you find ing compute r dealers 

come in one of two ways? Ei the r 

Full system support wi th Full price 

o r Take it or Leave it with Low 

price . At Omega we don' t be li eve 

that you should have to make a 

cho ice . Yes, we're in business to se ll 

products but also, to so lve yo ur - - I. 


, = applc!'computarproblems. Our prices will be the Authorized Dealer 
lowest poss ibl e . Our support and 
product qual ity will be second to none. Check out our Mail Order prices in this-
ad (our retail prices will be higher). See if you don 't agree with o ur fir st claim. 

For our second claim , call us with your data processing needs and problems. 

Be tter ye t, come in and see us. Finding solutions and being competitive is o ur 

busin ess. We never fo rget e ithe r o f the m. 


APPLE Ill ...... . ... . ....... . . $CALL Supplies: 

APPLE II '" PLUS'" 48K ..... . . $ 1169.95 Scotch Diskettes • Best of Quality' 

HEWLET PACKARD 85 or 83 $ CALL price per box of ( 10) 


7 44-0, 10. 32 .. .. ' .. ' ' .. ' . ' ..... ' .. $ 27.00 
740-0 SS/SD 0 Sector 3 1.00 

APPLE II ACCESSORIES: 
Disk II with controller .. $ 535.00 74 1-0 SS/DD 0 Sector . . . . . . .... . ... . 37.00
Disk II 2nd drive . . . . . . . . . . . . . . • . 455.00 743-0 DS/DD No Format '. 44.00 Graphics Tablet . . . . . . . . . . . . . . . . . . . • • . . . . . . 665.00 
Language System with PASCAL 395.00 New Products: 
Silentype Printer W/ lnt . . . . . . . 526.00 Videx L/C Adapter 110.00 
Integer Firmware Card . 152.00 Microsoft 16K RAM Card ... . ..... 169.00 
Mi crosoft Z-80 Softcard • . 259.00 D.C. HayesMicromodem II 315.00 
Videx videoterm 80 col Card 279.00 Novalion DCAT Modem . . . .. ••. , . . . . . . . 195.00 
Sanyo 12·· Green Monitor . . 269.00 EPSON MX-80 . . CALL 
Mail Order Terms of Sa les: Price based on prepaid orders. NO COO's. Visa or Master Charge orders add 3% to purchase 
price. Allow 14 working days for personal and company checks to clear. Order under $ 100.00 add $3.00 for shipping and 
handlin9 . All orders (unless specified in ad) w ithin Co~tinentia l U.S. shipped U.P.S. no charge. APO or out of Continenlial 
U.S. write or call for shipping charges. All prices subject to change and all otters subjec t to withdraw! without notice. CA 
residents add 60/c. sales tax. 

UMEliA Ml(]fi() (]()M~UTEfiS 
The Problem Solving Company 3447 Torrance Boulevard • Torrance, Ca lif orn ia 90503 • 12131 370-9456 

n1RRI( EiCRIJCn 

COMPUTERS© 


DIVI SION OF MARK GORDON ASSOCIATES, I NC. 
P.O. Box 77, Charlestown, MA 02129 (617) 491-7505 

COMPUTERS OPERA TING SYSTEMS 
Atar i 800 W 16K . . . '799.00 N EWDOS by APPARAT INC . . . 49.00 
4K Model 111 '.' ' .' . • ' • • ' ' . . 599.00 NEWDOS+ by APPARAT INC . , , .. . ' 99.00 
Model II 64K System .. . 3499.00 MMS FORTH DISKETTE·PRIMER . . .. 79.95 
16K Model Ill. .. . .... .. ' .. 879.00 NEWDOSBO . '. 149.00 

DISK DRIVES BUSINESS SOFTWARE FOR TRS·80 BY SBSG 
40 Track 51/4 inch drive . .. 314.00 Free enhancements and upgrades to reg is tered owners for the cost of
80 Track 5114 ... .. . 544.00 media and mailing. 30 day free telephone support User reference on
4 Disk Drive Cable . '' 39.00 request. 

Fully Interactive Accounl ing Package. General Ledger. Accounts Payable, 
PRINTERS Accounts Receivable and Payroll Report Generating 

Centronics 730 .. . . '''. '. 599.00 Complete Package (requires 3 or 4 drives) ' .. ' . $475.00 
Epson MXBO .. ..... . . ... Call for price Individual Modules (requires 2 or 3 drives) ... . . .. . ..... . . ' ' . $1 25.00 
Epson MX70 . . Call for price Inventory II (requir es 2 or 3 drives) . . . .. .. .. . ' ''.' ' $99.00 
Centronics 737 .. . .. . . 849.00 Mail ing Lisi Name & Address II (requires 2 drives) . ' ' . ' . $129.00 
Okidata Microline 83 . . 999.00 1 1 1 . $150.00 
Okidata Microline 82 729.00 ~n~~ ~fe~~~i~e~~~~~ t~ci~t~~c~!~?~~~3Yer· : ...... .. . $150.00 

. 999.00 File Management System . .... .... . .. .... .. . . .... • . . .. $ 49.00 
~kec?~~ ~t~-~:g~r . 2679.00 
Okidata Microline 80 . . .2~§§88 ~------------------------
D1ablo 630 . . . . . . 

FINE PRINT 
MISC HARDWARE TRS·80 is a Tandy Corporation trademark. Use of above operating systems 

Expansion mt TRS-80(0k) . . 269.00 may require the use of Radio Shack TRS·DOS. Radio Shack equipment 
Novalion D·Cat Modem .. . 16 6.00 subject to the will and whim of Radio Shack. 
16K Memory Kit .. '. 41 99 
Leedex Monitor.. .. 119.00 ORDERING INFORMATION
Leedex 100G ..... . . . . 139.00 
Leedex Color Monitor . . 399.00 We accept Visa and Mastercharge. We will ship C.0 .D ., certi fied check, or 
Printer Cable for above . ' 49.00 money order only. There wil l be a 40 percent deposit required on all C.0.D. 

ordersover $300.00. Massachusetts residents add 5 percent sales tax. IS0·2 lsola•or . .... ' 54.00 
AC LINE FILTER . . '. 24 .00 

To order. call toll·lree 1·800-343-5206 
For information call 617·491-7505 

STORAGE MEDIA 
Scotch·box 1O·5" . 27 00 
Memorex-box 10-s·~ 22 .00 The Company cannot be liable for pictorial or typographic Inaccuracies. 
Plastic Storage Box. 5.00 The above prices do not Include shipping. 

Clubs and 

Newsletters 


M lcrocomputers In 
Plannlng Association 

This group is dedicated to 
using micrcomputers in the 
field of planning. The em­
phasis is on the use of 
microcomputers for physical 
or social planning, in public 
agencies, academia, or 
private firms. The dues are 
$10 per year, which includes 
a bimonthly newsletter. 

For further details, contact 
the group at 1204 People's 
Bldg, 60 Monroe at Ionia, 
Grand Rapids MI 49503, 
(616) 454-9375. 

MP/M 

Users Group 


MAPS is an MP / M users 
group that publishes a quar­
terly newsletter called MAPS 
Digest. The newsletter con­
tains application reports, 
compatibility issues, MP / M 
support product reviews, and 
problem areas and solutions 
discovered by MP/ M users. 
Members receive a list of pro­
grams in the MAPS software 
library and can participate in 
the MAPS bulletin-board ser­
vice. Contact Digiac Cor­
poration, Commercial Prod­
ucts Division, 175 Engineers 
Rd, Smithtown NY 11787, 
(516) 273-8600 . 

Monadnock 
Computer Society 

The Monadnock Com­
puter Society meets on the 
first Thursday of each month 
at the Keene State College 
Library in Keene, New 
Hampshire. Club members 
own and use the most 
popular microcomputers on 
the market. The club is ac­
tively seeking information 
from other organizations. 
MCS Output, a monthly 
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l'DiScl3 

MART, INC. 

GO FOR IT! 

FOR PRICE,OUALITY & RELIABILITY 
ADDS REGENT 25 ........... .... .... $ 925.00 
ANACOM Printer (Ser./Par.) 150CPS... 1095.00 
ANADEX Printer DP-9000 ... . ... . ..... . . 1299.00 
ANADEX Printer DP-9500/9501 . . . . . . . . . 1375.00 
BASE 2 Printer with options . . . . . . . . . . . . 599.00 
CENTRONICS Printer 779 w/tractor . . . 975.00 
CENTRONICS Printer 730 (Parallel) . . . . . 675.00 
CENTRONICS Printer 737 (Parallel) . . . . . 825.00 
EATON Dot Matrix Parallel . . . . . . . . . . . . 399 .00 
EPSON MX 80. . . . . . . . . . . . . . . . . . . . . . . Call 
MICRO-TERMS . . . . . . . . . . . . . . . . . . . . . . Call 
OKI DATA Microline Series . . . . . . . . . . . . Call 
TELEVIDEO 920-8 . . . . . . . . . . . . . . . . . . . 795.00 
PAPER TIGER 460G ....... . . .. ... . ..... 1175 
TRIMM-Printer Stand with basket . 95.00 
CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 

We are dealers for BASF, DYSAN, 3M(SCOTCH) Dis­
kettes, Cartridges, Mag Tape, etc. In addition we carry a 
complete line of Printer Ribbons and other data process­
ing accessories. 

1840 LINCOLN BLVD., 
SANTA MONICA, CA 90404 
(213) 450-5911 (CALL COLLECT)10isc[3l 

PRICES SUBJECT TO CHANGE MART, INC. 

CATCH THE S-100 INC. BUS! 


~eW1.rJi LIST 
OUR 

SPECIAL 
PRICE CASH 

PRICE 

Morrow Designs Discus II D 
Double Density Disk System 
w/CP/M & MicrosoftBasicA&T 1199.00 959.00 

Godbout XX-20-32K Static 
Memory Unkit 559.00 449.00 

S.D. Systems VDB 80x24 Kit 437 .00 349.00 
Ithaca lntersystems MPU-80 

Series II Z-80 A& T 395.00 316.00 
SSM 1/0 4 with 2P & 2S ports Kit 210 .00 178.00 
Potomac Micro-Magic Modem 
A&T 399.00 339 .00 

Subject to Available Quantities • Prices Quoted Include Cash Discounts. 

Shipping & Insurance Extra. 


We carry all major lines such as 

S.D. Systems, Cromemco, llhaca lntersystems, North Star, 


Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 

For a special cash price, telephone us. 


S-100, •nc. 
7 White Place, Clark, N.J. 07066 

201-382-1318 
Hours: Mon. - Fri. - 1O a.m. to 6 p.m. 

II IIBYTE 

BACK ISSUES 


FOR SALE 

The following issues are available: 


1976: July 

1977 April thru December except October 


1978: February thru December except August and November 

1979: January thru December except February and March 


1980: January, March thru August, November and December 

1981 : February to current issue 


Cover pr ice for each issue through August 1977 is $1 .75 

Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 


September 1977 through October 1979 issues are $2.50 

Domestic; $3.50 Canada and Mexico; $4.50 Foreign. 


November 1979 to current is $3.00 Domestic; $4.00 Canada 

and Mexico; $5.00 Foreign. 


Send requests with payment to: 

BYTE Magazine 
70 Main St, Peterborough NH 03458 

Attn: Back Issues 

Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 

• Payments tram foreign countries must be made 
in US funds payable at a US bank. 

MICROMATE 

ELECTRONICS, INC. 


East Coast: 2094 Front Street I West Coast: 
East Meadow, New York 11554 1116A 8th Street Suite 110 
(516) 794-1072 Manhattan Beach. California 90266 

All "Direct Connect" modems are FCC certified. 
*Registered trademark of Apple Computer. Inc. 
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ORIG A.N'S OFF HOOK SENO 

.. MICRONET 
MICROMATE ELECTRONICS, 

1 . ASmart One 
with auto everything 
built in! 
• Auto Dial 
• Auto Answer 
• Auto Mode 

(originate/answer) 
• "Direct Connect" 

for any computer 
with an RS232 
Interface. 

$299.00 ­

2. A "Direct 
Connect" for the 
Apple.* 
Does not need an 
interlace card! 
• Auto Dial 
• Auto Answer 
• 25 Keyboard 

commands. 
• Will also operate 

interactively with 
your programs! 

$289.00 

REC CARRIER 

.. 
INC 

3. An Acoustical 
Modem for the Apple.* 
Does not need an 
interlace card! 
• Costs less to get 

on line than any 
similar modem_ 

• 25 Keyboard 
commands. 

• Will also operate 
interactively with 
your programs! 

$179.00 
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COMPUTE 
CENTER proudly announces the 

RR.AND 

u~ 

of our newest New York showroom 

480 LEXINGTON AVENUE 

(American Brands Bldg. Between 46th & 47th St.) 


scheduled opening April 16th. 


featuring ... 
Tomorrow's SPECIAL 
Computers PRICING 
Today AVAILABLE 

•from 
WARRANTY­(3 Cromemco SERVICE 
INCLUDEDComplete Software 


Support for all 

Cromemco Systems 


Hardware & Software • Educational Library • Professional Assistance 

for Business • Engineering • Industry • Education • Home Entertainment 


COMPUTER CENTER 
DigiB yte Systems Corp. 

31 East 31st Street I 480 Lexington Avenue 
(between Madison & Park Avenues) (American Brands Bldg. between 46th & 47th St.) 

New York • (212) 889-8130 New York • (212) 687-5090 
Mon . Tues . Wed .& Fri.10AMto7PM • Thurs.10AMto8PM • Sat.10AMto6PM 

TYPEWRITER TURNS PRINTER 

FOR UNDER $300 


Our simple plug-in module converts Olivetti or Olympia electronic typewriters 
into computer printers or computer terminals!! 

• No modificat ions to the typewriter • RS232C. IEEE and parallel interfaces 
•Takes only minutes to install available 

NO EXPERIENCE NECESSARY • KSR version turns typewriter 
•Does not affect Olivetti warranty into a computer terminal 
• Does not affect normal typewriter func tions • Fully assembled, tested and burned in 
• All typewriter functions can be 

computer controlled 

Available for the following: Please send me an interface kit for: 

Ol ivetti ET1 21 	 RIO $295 PRAXIX 30/35 0 ET121 D ES100 D R/ O D 
KSR $445 KSR D Serial D Parallel D IEEE D 

Olympia ES100 R/O $295 
KSR $445 

All prices in U. S. funds. Name----------- ------- ­

Please make cheque or 

money order payable to: 
 Address 

Vertical Data Systems Inc. 

1215 Meyerside Dr., Unit 2A State------ Zip - ---Visa D Mastercharge D 

M ississauga, Ontario 

Canada L5T 1 H3 Card Number ______ Expiry Date _ _ _ ___ 

•Module fo r Olivetti Pra,. is 30 (35) now available . 

See ua at Booth 5520 
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newsletter, is available. Con­
tact Doug Scribner, POB 405, 
Keene NH 03431, (603) 
352-5558. 

Computer 

Neophyte Newsletter 


ComputerTalk Associates, 
publisher of ComputerTalk 
fo r the Pharmacist, has intro­
duced a monthly newsletter 
for first-time buyers and 
users of small-business com­
puters. The newsletter covers 
software, hardware, legal 
issues, new products, and it 
gives advice on what to look 
for when purchasing a com­
puter. It is designed for 
readers with no prior back­
ground in electronic data pro­
cessing. Subscriptions are 
available for $35 per year 
from ComputerTalk Associ­
ates, Whitpain Office Cam­
pus, 1750 Walton Rd, Blue 
Bell PA 19422 , (215) 
825-4918. 

TRS-80 Users 
Group of Delaware 

If you live in the Delaware 
Valley area, there's a users 
group that would like to hear 
from you. For more informa­
tion on the group and its ac­
tivities, contact Tim J Ihde, 
1116 Piper Rd, Wilmington 
DE 19803, (302) 478-7415. 

PDP-8 Users 

Software Exchange 


There's a free software ex­
change service for DEC (Digi­
tal Equipment Corporation) 
PDP-8 users. The service 
allows users to submit their 
software for exchange credits 
that can be used to obtain 
any software listed in the 
Quarterly Software Exchange 
Bulletin. Also available is the 
electronic magazine Digital 
Digest. Contact PDP-8 Soft­
ware Exchange, 3169 Hol­
comb Bridge Rd, Suite 307, 



12 sockets, 
one filter 
for all, spike 

MFJ-1107

$6995 

Circle 62 on inquiry card. 

\Nhat do you want 

your computer and 

video player to do 


that they can't do now? 


D A. 	 Display videotape segments 
then automatically switch to 
computer text. 

D B. 	Display multiple-choice options 
at each stage of the presenta­
tion, then, depending on the 
choice made, replay any portion 
of text and/or video, or move on 
to new material. 

D C. 	Show any portion of the com­
puter text and/or videotape 
(randomly accessed) depend­
ing on the pace and/or choices 
of the user. 

0 D. 	ALL OF THE ABOVE . . . and 
do it all on one screen. 

If you checked D, contact us for more 
information on Cavri Interactive Video. 
We offer a reasonably priced, sophisti­
cated system that links an Apple* or an 
RS-232 interfacing computer with a 
Sony or Panasonic VCR and TV 
screen - with no modification. In­
cluded are simple, straightforward in­
structions for writing your programs. 
Plus frame-accurate stops and 
switches with no accumulated error. 

Write or call today and join the many 
oompanies, large and small, that are 
improving their audiovisual training 
and testing with the new technology 
pioneered by Cavri. 

Training, of course, is only one appli­
cation. Now you can catalogue any­
thing - for example, a museum can 
videotape its paintings, sculptures, 
and artifacts, then show them by artist, 
subject, date, or any other grouping, 
regardless of the sequence in which 
they were recorded on the videotape. 
Tell us your application , and we can 
help by supplying the system and 
guidance on programming and video­
tape or videodisc production. 

Cavti 

intcracth·c Video 

26 Trumbull Street, New Haven, CT 06511 
(203) 562-4979 

·rM - Apple Computer Co. 

Clubs and Newsletters------------­
Department 1019, Norcross GA 30071, 
(404) 447-4736. 

Computernews for Dentists 

This monthly 4-page newsletter con­
tains information about computers, 
developments in technology, and explana­
tions of components. The newsletter 
shows dentists how the computer can help 
in their work, especially in management. 
Cornputemews for Dentists is published 
by Praxis Computer Inc, 431 St Paul St, St 
Catherines, Ontario, L2R 3N4, Canada, 
(416) 688-2611. 

MICRO 

MICRO (Midwest Interactive Com­
puter Organization) meets on the second 
Saturday of each month. Dues are $15 per 
year. Members own Apple, TRS-80, OSI, 
TI 99/ 4, KIM, Technico, and other makes 
of computers. Contact MICRO at 1520 W 
Capitol Dr, Appleton WI 54911. 

ELIMINATE INTERACTING 

FLOPPIES, PRINTERS 


and processors with these AC power centers that have 
spike suppressors and filtered AC sockets. 

New MFJ multi-outlet AC power centers let 
you eliminate interaction of floppies. printers. 
memory, etc. caused by power linr. coupling. 
and eliminate power line spikes that can cause 
memory loss. errors. and erratic operation. 

MFJ-1107, varistors (f rom each line to ground 
and line to line) suppress spikes. 

8 sockets (4 pairs), all 3-prong. RFI pi-fil ters 
on each line for each of 3 pairs of sockets iso ­
late equipmen t from each other and power line. 
Fourth pair is unswitched/unisolated. 

Lighted power switch. Pop-Out fuse. 3·wire 
6 foot cord, 15A/125VAC. 1875 wa tts tota l 

Rugged heavy-guage aluminum case. Black. 
Easy mounting slots. 18"L x 2-3/4"W x 1-7/8"H. 

MFJ· 1106, similar to 11 07 but 12 sockets 
(2 unswitched), one fil ter for all, has sp ike pro -

The Aurora 

Computer Society 


The Aurora Computer Society meets on 
the second Wednesday of each month at 
the Holyrood School, 7920 94th Ave, 
Edmonton, Alberta, at 7:30 PM. The 
group is involved in computer-to-amateur 
radio interfacing and BASIC classes. 
Members own PET, TRS-80, SwTPC, and 
other kinds of microcomputers. A 
monthly magazine, Intercom 80, features 
technical articles and news of the Society. 
They are interested in communicating 
with other groups. Contact Bob Hunt­
ingford, POB 4342 South Edmonton, 
Alberta; or Bill Gillespie, 10129 90th St, 
Edmonton, Alberta, TSH IRS, Canada.• 

12 sockets, 

spike 

suppression 


MFJ-1105

$3995 
tection, lig hted switch, fuse. 

MFJ-1105, sa me as 11 06. less RFI filter . 
Order from MFJ and try it - no obligation. If 

not de lighted. re turn it within 30 days for refund 
(less shipping) . .Q.rlli_ year uncondi tional 9~-

0rder today. Call toll free 800-647'-1 800 . Charge 
VISA. MC or mail check, money order for amount 
as rnil ir.ated above plus $4 .00 shipping each . 

Eliminate spikes and interaction. order now. 

CALL 	TOLL FREE . . . 800·647·1800 
Call 601 -323-5869 for techn ical in fo rmation, or 
der /repa ir status. Also ca ll 601 -323-5869 outside 
continen tal USA and in Mississippi. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 
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A File Catalog System 

for UCSD Pascal 


Edward Heyman 

300 Center Hill Rd 


Centerville DE 19807 


It doesn't take long to accumulate a large number of 
disks with assorted software, particularly if you insist on 
a reasonable amount of backup. Finding a program you 
worked on two months ago can be a problem without 
some type of file organization. Ward Christenson pro­
vided the CP /M world with that organization in his 
UCAT disk catalog system. I'd be lost without it. 

As my collection of UCSD Pascal files grew I needed a 
system similar to UCA T to cope with the problem. 
Hence, I created CATALOG (see listing 1). Written in 
Pascal, it does all the things that UCAT does as fast or 
faster than UCA T (even though UCA T is written in 
assembly language). A new directory can be merged into 
a 600-entry catalog in about 30 seconds. A search for a 
file in a 600-entry catalog takes less than a second. A 600­
entry catalog uses about thirty-six blocks, as does the 
backup file. The program code file and pointer file use 
another twenty blocks for a total of ninety-two blocks. 

What CATALOG Does 
CATALOG maintains a file of records in which each 

record is similar to a UCSD Pascal directory entry. The 
record contains the name of the volume, the file name, 
the type of file, the date the file was last changed, and the 
length of the file. CATALOG gets the records directly 
from a volume directory during UPDATE. Once the 
CATALOG file is filled with records you can locate a file 
with the SEARCH command. 

Being lazy, I like to have my machine do as much of 
my work as possible, so I've added a few bells and 
whistles to the essential features. 

Using CATALOG 
For the CATALOG program to work, the files 

MASTCAT.DATA and CAT.POINT.DATA must be on 
Drive five. If they are not, the program asks if you want 
to create them. The first time the program is run you 
must respond with a "Y" to the prompts for file creation 
before you can proceed. 

Thereafter, executing CATALOG will bring forth the 
command line: 

CATALOG-S)earch D)isplay B)ackup U)pdate 
R)emove Q)uit. 

The S Command 
Entering "S" will put the program in the Search mode 

with the prompt: 

ENTER THE NAME OF FILE TO BE FOUND-

Uppercase must be used for the file name. Wild-card 
searches can be made by replacing the wild-card section 
with "= ". For example, the following entries may be 
made to find CATALOG.TEXT: 

CATALOG. TEXT 
CAT= 
=LOG .TEXT 

The directory of an entire volume can be obtained by 
typing the name of the volume followed by ":". 

Entering file name FREE.SPACE will display a list of all 
the cataloged volumes, the available space, and the most 
recent date of catalog update of each volume. 

The output of the Search command can be directed to 
the printer by typing "<"before the name of the file to be 
searched. 

The D Command 
Entering "D" in response to the main prompt line will 

display the entire catalog in alphabetical order. 

The B Command 
Entering "B" in response to the main prompt line will 

display all files that exist on only one volume (all files 
that do not have a backup). The routine checks only for 
the same file name; therefore, files with the same name 
but different dates are considered to be backed up. 

The U Command 
A response of "U" to the main prompt line will activate 
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the update routine, which will produce the prompt: 

ENTER UNIT NUMBER CONTAINING UPDATE 
VOLUME-

If UNIT 5 is selected, the catalog file will be updated with 
the contents of the volume containing the catalog files 
(with the exception of MASTCAT.DATA). For all other 
volumes UNIT 4 should be used. 

The update procedure will first rename the main 
catalog file (MASTCAT.DATA) to BACKCAT.DATA 
and then read the directory for the volume on the selected 
unit and create a file name FREE. SP ACE with the unused 
space on the volume . It will then sort the files by 
alphabetical order and merge the volume list with the 
catalog file (MASTCA T . DATA) and at the same time 
create the pointer file (CAT .POINT.DATA .). 

While merging, any file names added will be displayed 
on the console terminal and any files that were previously 
on the volume but were removed will be removed from 
the master file and displayed as having been deleted. 
After completion, the number of entries in both the main 
and backup files will be displayed. 

The beauty of Pascal is its self­
documenting features-the pro­
gram should not be difficult to 

follow. 

The R Command 
Entering an "R" in response to the main prompt will in­

voke the prompt line: 

ENTER NAME OF VOLUME TO BE REMOVED-

Entering a volume name and a carriage return will cause 
all entries in the main catalog file for the selected volume 
to be removed from the file and to be listed on the ter­
minal. 

The Q Command 
To leave CATALOG enter "Q ". UNIT 4 will be 

checked to see if it contains the booted system volume; if 
not, a prompt to insert the original system volume will be 
displayed on the terminal before the program is exited (to 
prevent a system crash). 

How the Program Works 
The beauty of Pascal is its self-documenting fea­

tures-the program should not be difficult to follow. 
Since most systems will not have sufficient memory to 

hold a copy of both the old (BACKCAT.DATA) and the 
new catalog (MASTCAT.DATA) at one time, the files 
are read in and written out in sections. OCAT and NCAT 
are arrays that hold the records read from the old file and 
the records to be written to the new file, respectively. The 
size of these arrays is determined by the constant 
MAXREC. MAXREC should be adjusted to suit your 
memory size. NREC and OREC are variables associated 
with the number of records read or records written dur­
ing the current read or write. DREC is associated with the 

VERSION 3.0 

It keeps getting 

better and better! 
Starting over a year ago with the 
original set of programs from 
Osborne & Associates, we have 
gradually developed a self­
install ing , reliable business 
package. A partial list of our 
enhancements: 

N~Hassle Installation. 
You simply select your des ired 
configuration from a series of 
menus and go. There is no re­
compiling necessary, except for 
some state payroll tax rout ines. 

CRT Independence. 
We support 16 terminal types 
directly, and provide a method 
for specifying more. We can 
make it run with your CRT - or 
your money back. 

File Access. 
Our GL account file lookups are 
much faster than the original. 
And now - with version 3.0 ­
we have doubled the number of 
accounts, customers, and ven­
dors that can reside on a disk . 

There are many other im­
provements - send for details . 

We believe our product to be the 
best Osborne-based business 
package available for CP/M­
based microcomputers. We are 
committed to the ongoing sup­
port of our users, through both a 
tech-support phone line and a 
generous upgrade policy. 

Vondoto has been supplying ap­
plications software for over eight 
years. Quality and support are 
our way of doing business. 

Our 30 -day money -back 
guarantee speaks for itself . 

General Ledger with Cash Journal $295 
Accounts Receivable $295 
Accounts Poyoble $295 
Payroll with Cost Accounting $295 
All Four Pockagos (Gl, AR. AP, PR) $995 
M agic Wand (Super Word Processor!!) $345 
Pearl Level Ill (best prog. tool OYoiloble) $645 
CBASIC-2 . $110 
TRS·80"· MOD II CP/M' 2.2(P& n $185 
H89/Z89 CP/M " 2.2 (Mognol;o) $199 

Formats: Std. 8", 5" NorthStor DD. TRS·80 MOD W 
H89/Z89. M onuols for GL, AR/AP, ond PR ore not ;n. 
eluded in pr ice- - odd $20 per manual desired (AR/AP 
ore in one manual). CP/M • and CBASIC-2 required to 
run accounting software. Users must sign licensing 
agreement. Dealer inquir ies invired. 

To order coll : (206)542-8370 
or write: VANDATA 

17541 Stone Ave. H. 
Seattle, WA 98133 

CP/M<.!• is o registered trademark of D igi tal Research 
TR>BO'' is a regis1ered tr~ or Rcdio Shock, Inc. 
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number of records in the directory. OTOTREC and 
NTOTREC are the total records read or written to or 
from a file. 

In order to speed the action of the SEARCH command 
a pointer file is created during UPDATE. The index to the 
pointers are the characters "A" to "Z". The array holding 
the pointers is called DEXRAY and is stored on disk in the 
file CAT.POINT.DATA The pointer list is created by 
calls to the procedure SETDEX. It is written to file by 
procedure WRITEDEX and read into array DEXRA Y by 
procedure READDEX. 

Procedure BACKUP checks to see if the file name of a 
record is unequal to its predecessor and successor. If it is, 
it is not backed up. Since the array is not large enough to 
hold all of the catalog file, provisions must be made to 
compare the last entry in one array with the first entry in 
the next array. The Boolean variables PASS and 
UNBACK are used for this purpose. 

To simplify the logic of procedure MERGE, several IF 
statements as well as the CASE statement have been used. 
The problem may be stated as follows : 

•If the current directory record file name is less than the 
current old catalog record file name, insert the directory 

record in the new catalog and increment the new file 
pointer (NREC) and the directory pointer (0). 
•If the current directory record file name is equal to the 
current old catalog record file name, check the volume 
names. If the current directory record volume name is 
less than the old catalog record volume name, insert the 
directory record and increment the new catalog (NREC) 
and the directory (0) pointers. If the current directory 
record volume name is equal to the old catalog record 
volume file name, insert the directory record and incre­
ment NREC, OREC, and D. If the directory record vol­
ume name is greater than the old file record name, insert 
the old catalog record into the new catalog and increment 
the new catalog and old catalog pointers. 
•If the current directory record file name is greater than 
the old catalog record file name, insert the old catalog 
record in the new catalog and increment the new catalog 
pointer and the old catalog pointer. If the directory 
record volume name is equal to the old file record volume 
name, do not enter the record in the new catalog, and 
simply increment the old catalog pointer. 

I hope that you will find CATALOG useful in keeping 
track of your files and programs. • 

Listing 1: A disk catalog system for UCSD Pascal. This program maintains a file of records in which each record is similar to a UCSD 
Pascal directory. Each record contains the name of the volume, the file name, the type of file, the date the file was last changed, and 
the length of the file. 

{$Sf}{L CONSOLE:}{L PRINTER:}{L CAT.PRN.TEXT} 

PROGRAM CATALOG; 

{* written b~ edward he~man *}
{* 300 center hill road *} 
{* centerville delaware 19807 *} 

CON~H 
IBLANKS = I ,• 

MAXREC::::200; 

MAXF;;EC_.1=201; 

NFILENAME='t5:MASTCAT.DATA'; 

OFILENAME='t5:BACKCAT.DATA'; 

PFILENAME='t5:CAT.POINT.DATA'; 

CLEARSCREEN= l ~~; 


TYPE 

DATE-RECORD = PACKED RECORD 

MONTH: O•• 1.2; 

DAY: O•• 3U 

YEAR: O, • :1.00 


DIR_SIZE = 0,,77; 

VOL_ID = STRING[7J; 

FILE_ID = STRINGC15J; 

FILE_TYPE = CUNTYPED,XDISK,CODE,TEXT, 


INFO,DATA,GRAF,FOTO,SECUREDIR); 
DIR-RECORD = RECORD 

FIRST_BLOCK: INTEGER; 
LAST_BLOCK: INTEGER; Listing 1 continued on page 411 
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Listing 1 continued: 
CASE DIR_FILE_KIND:FILE_TYPE OF 

SECURED IR, UNTYPED: . 
CDIR_VQL_NAME:VOL_ID; 

ZERCLBLOCK, 
Nl.JM .... ClF .... FI LES, 
TOTAL_BLClCKS:INTEGER; 
LAST_BOOT:DATE_RECORD); 

XDISK,CODE,TEXT,INFO,DATA, 
GRAF,FOTO: 

CDIR_FILE_NAME:FILE_ID; 
l...ASTBYTE: :L •• 512; 
DIR_FILE_DATE:DATE_RECORD> 

END; 

CATALOG_RECORD=PACKED RECORD 

VOL_NAME: VOL_. ID; 

FILE_NAME!FILE_ID; 

FILE_KIND:FILE_TYPE; 

FILE_DATE:DATE_RECORD; 

FILE_SIZE:0 •• 988; 


END; 

DIRECTORY = ARRAY[DIR_SIZEJ OF DIR_RECORD; 

CATARRAY =ARRAY [0 •• MAXRECJ OF CATALOG_RECORD; 

FILEN = STRING[20J; 
RECNUM = O•• MAXREC_1; 

INDEX = 'A' •• 'Z';

INDEXARRAY = ARRAY [INDEX J OF INTEGER; 

NREC,NLREC,OREC,OLREC,DREC,DLREC:RECNUM; 

NTOTREC,OTOTREC:o •• 2047; 

REMCJV,NFILEEND,OFILEEND,DONE:BOOLEAN; 

CH:CHAR; 

DEX: INDEX; 

DEXRAY : INDEXARBAY; 

P : FILE OF CHAR; {used to switch from console to Printer} 

VOL,TEST,SYSTEMVOLUME:VOL_JD; 

CATFILE,OCATFILE,NCATFILE:FILE OF CATALOG_RECORD;

NCAT, OCAT: CAT ARRA y; Listing 1 continued on page 412 


HARDWORKING SOFlWARE 
DISSAX/ A cunning two-pass 8080/Z80 disassembler DISSAX/TXTBQQK/fRMfLEX 
that produces print and directly assembleable source 
outputs. DISSAX rs a sophisticated cross referencing tool that CP/M is a trademark of Digital Research. 
puts references where they belong, as line comments, not 
rn a separate output section. Requires 16K CP/M. Manual SS/ CBASIC2 is a trademark of Compiler Systems, Inc. 
Object 585/ Source 5150. · Manual prices applicable to software purchase. 

. . . Delivered by CEXEC on 8" single density
lXTBOOK/ Text formatting software for sophrstrcated document soft sectored disks. 
preparat.io~ or mass mailings, wit~ the best price to performance rat'ro Discount for purchase of all three pro­
of any srmrlar product. TXTBOOK grves you total control over all facets of grams Manual 530/ Object 5300/ 
document preparat'ron, including multi-level t~xt insert!on, several footnote ' Source 5600. 
stvles, and automatic table of contents generation. Requires 40K CP/M. CBASIC2 California resid e nts add 6'h% sales tax. 
INT and Microsoft BASIC COM formats. Manual 515/ Object 5100/ Source 5200. 

FRMFLEX/ A complete forms handling system allowing independent CRT input 
and printer output formats. The only system of its -ki nd, FRMFLEX gives you 

complete control over forms creation, updating, and data entry wrth simple @cegn Frandsco 
user oriented techniques. Requires 32K CP/M and addressable cursor 

CRT. CBASIC2 INT and Microsoft BASIC COM formats. Manual 520/ 
Object 517 5/ Source 5350. 211 Sutter Street Suite 300 

San Francisco, California 94108 
Mclean Va Houston Dallas (415) 981-4724 
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Listing 1 continued: 

FUNCTION LOOKUPCFN!FILEN>!BOOLEAN;FORWARD; 

SEGMENT PROCEDURE INITIALIZE; 
VAR 


I!RECNUM; 

CAT!CATARRAY; 

DEXFILE!FILE OF INDEXARRAY; 


BEGIN 

IF CNOT LOOKUPCNFILENAME>> 


THEN BEGIN 
WRITELNC'THERE IS NO FILE NAMED ',NFILENAME,' ON THIS DISK'); 
WRITELNC'DO YOU WANT TO CREATE A ',NFILENAME,' {Y/N}'); 
REPEAT 

1:~EAD (CH> 
UNTIL CCH IN ['Y','y','N','n'J); 
IF CCCH <> 'Y'> AND CCH{} 'y')) THEN EXITCCATALOG>; 
writelnC'FILLING ARRAY[OJ'); 
WITH CAHOJ DO 

BEGIN 
I ,•VOL ._. NAME: =I 

I •FI l... E.._NAME: =I , 
FILE_KIND!=UNTYPED; 
FILE_DATE.MONTH!=O; 
FILE_DATE.DAY!=O; 
FILE_DATE.YEAR!=O; 
FILE_SIZE!=O; 

END ; 

FOR 1!=1 TO MAXREC DO CAT[IJ!=CAT[OJ; 

wr itel nC'ARRAY IS FILLED'); 

REWRITECCATFILE,NFILENAME); 


FOR I!=O TO MAXREC DO 

BEGIN 

CATFILE~!=CAT[IJ; 

PUTCCATFILE>; 
ENDH:for J} 

CLOSECCATFILE,LOCK> 
END ·U .f} 

ELSE WRITELNC ' THE FILE ',NFILENAME,' ALREADY EXITS ON THIS VOLUME '); 
Listing 1 continued on page 413 

CROMEMCO 

-;1 

. . . -. . -... . .... ...... ._ ..... -
... . ... .. .. .. ~ "' v •.. . . . .. .. . ... -

ATARI 

800 
400 

ALPHA· 
MICRO 

Computer 

System 

1421 

Video 

MORE SPECIALS 
Livermore AccousticIntegral Da taSystems 

Modet445 Coupl er . .$195.00 
Printer . . . . . $695 .00 Cen tronics Mic ro 

Tetevideo Printer. . . 349.00 
Model 950 . . . . . 1295.00 5" Scotch Oiskelle 

Industrial Micro 
Systems .. . 349.00 

Box 
8· Scotch Oiskelle 

Box . . 

34.95 

39.95 

We have a fu ll staff of Programmers and 
Computer Consultants to de sign, configure and 

deliver a Turnkey Co mputer System to meet 
your specific requirements 

We carry a full line of: ADDS, DUME 
CRDMEMCD, SCOTCH, MAXELL, VER­

' BATIM, ALPHA-MICRO, ATARI, INTEGRAL 
DATA, LIVERMORE COUPLERS 
HAZELTINE, TEXAS INSTRUMENTS 
DIGITAL MICRO SYSTEMS and Dlhe~s . 
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Listing 1 continued: 

IF NOT LOOKUPCPFILENAME> 

THEN BEGIN 


WRITELNC'THERE IS NO FILE NAMED ',PFILENAME,' ON THIS DISK'); 
WRITELNC'DO YOU WANT TO CREATE A ',PFILENAME,' {Y/N}'); 
REPEAT 

BEAD<CH)
UNTii... <CH IN ['Y','y','N','n'J); 
IF <<CH<>'Y') AND CCH<>'y')) THEN EXIT<CATALOG); 
FOR DEX:='A' TO 'Z' DO DEXRAY[DEXJ:=o; 
REWRITECDEXFILE,PFILENAME); 
DEXFILE~:=DEXRAY; 

PIJTCDEXFILE>; 

CLOSECDEXFILE,LOCK); 

WRITELNCPFILENAME,' WRITTEN TO DISK') 

END{if} 


ELSE WRITELN('FILE ',PFILENAME,' EXISTS'); 

ENDHini t} 


FUNCTION LOOKUP; 

{returns TRUE if filename Present FALSE if not} 


VM~ 

I OR: 0 • .15; 

BEGIN 


{$J-} 

RESET<CATFILE,FN); 

IOR:=IORESUL..T; 

Cl... OSECCATFILE); 

{~PJ·H 

IF ( IOR=O > 

THEN LOOKUP:=TRUE 

ELSE BEGIN 


LOOKUP:=FALSE; 
IF<IOR<>10) THEN WRITELNC'IORESULT FOR ',FN,' IS ',IOR); 

END;{else} 
Listing 1 continued on page 414 END; { 1 ook•.lf·'} 

s-t,

"1' \-fr' THE ULTIMATE INVENTORY CONTROL SYSTEM 

r for the TRS-80! 


Why the ultimate? Because it turns your Model 11 TRS-80 microcomputer into a powerful control system that keeps 
track of your inventory by both kind and class, so you can tell not only how many jelly beans you've got, but how many of 
them are red and how many are black. And how many red jelly beans are big. And how many are small. And how much 
they cost. Better yet, if you consume your inventory by kit, just tell the system what's in the kit. Then when you withdraw 
some kits, it automatically adjusts the inventory level for all the components in that kit. When the inventory gets down 
to a predetermined level, it even tells you it's time to order and where to order. And with the wide variety of reports it can 
supply, you keep track of costs, usage patterns, and a host of other variables. But best of all, the system operates just like 
the manual inventory control system you're used to. so you don't have to learn a new way of doing things - its easy-to­
follow self-teaching manual makes it a snap to run. 

The system requires a Model 11 TRS-80 with 64K memory. a Softstar Corp.132-column printer. and one or two 8" floppy disk drives. 

Single diskette system with up to 950-item capacity . .... $385 
 36 Deville Drive, Selden, NY 11 784 
Two diskette system with up to 2450-item capacity . ... . $445 

Manual only (credited towards purchase price) .. . ... . .. $ 50 516-561-1891 


sy,tem comes ready to use. source code license is a\·ailable. dealer in4uiries invited . '"TRS-80 is a registered trademark Tandy Corporation 
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Listing 1 continued: 

F'F\OCEDURE WAIT; 
BE"G:t: N 


GOHJXY <10, 24); 

WRITEC'PRESS SPACE BAR TO CONTINUE'); 

READCCH> 


ENDr{wait} 

PROCEDURE MEMCPN:STRING); 
BEGIN 

writelnC'MEMORY AVAILABLE AT PROCEDURE ',PN,' = ',MEMAVAIL); 

PROCEDURE GET_SYS_VOLCVAR VOL:VOL_ID>; 
{gets name of volume in drive 4} 

VAF~ 
J , .J: INTEGER; 

SPS:STRINGC:t.bJ; 

AVOL..: VOL .. ID; 

DIR: DIRECTORY; 


BEGIN 

UNITREADC4,DIR[OJ,2048,2); 

VOL:=DIRCOJ,DIR_VOL_NAME; 


sps:~coPYCBLANKS,1,7-LENGTHCVOL)); 

AVOL:=CONCATCVOL,SPS); 
END;{~ et _ sys _vol} 

PROCEDURE READDEX; 
{reads the f i le of pointers to the first occurrence of each letter in the alPhi 

VAR 
DEXFILE : FILE OF INDEXARRAY; 

BEGIN 
RESETCDEXFILE,PFILENAME>; 
DEXRAY:=DEXFILE~; 

GETCDEXFILE); 

CLOSE <DEXF I 1... E) ; 


END; { readde:·:} 


PROCEDURE ENTER_VOL_NAME; 
VAR 

SPS:VOL_ID; Listing 1 continued on page 415 

Tum your Apple* inside out 


Marketing: Headquarters: 
·Apple is a registered trademarkof Apple Computer. Inc. Box 21061 . Box 478. 

··softbus Is a trademark of Passport Designs, Inc. Minneapolis. MN 55421 La Honda. CA94020 
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Listing 1 continued: 

BEGIN 
lJOL.!=/ /; 
REPEAT 


WRITE<CHR<CLEARSCREEN));

WRITE<'ENTER NAME OF VOLUME TO BE REMOVED--> '); 

READLN<VOI...); 


UNTIL <LENGTH<VOL><=B);
IF <POS<':',VOL><>O> THEN DELETE<VOL,POS<':',VOL),1); 

SPS:=COPY<BLANKS,1,7-LENGTH<VOL)); 

VOL:=CONCAT<VOL,SPS); 

WRITELN<VOL,': '); 

Dr~EC: =O 


END;{enter_vol_name} 

PROCEDURE PRINT_DATE <REC:DATE_RECORD); 
{Prints date to console or Printer} 
BEGIN 

WITH REC DO 

BEGIN 


WRITECP,DAY:3,'- ' ); 

CASE MONTH OF 


:i.: WRITE(P, 'Jan'); 

'"> +..:... WRITE(P, 'Feb'); 

3 ~ WRITE<P, 'Mar'); 

4! ~JRITE<P, 'Apr'); 

·=· • WRITE<P,'May');
..J • 

6: WRITE<P, 'Jun'); 

;: WR I TE < P , ' J 11 1 ' ) ; 

B: WRITE(P, 'Aus'); 
'.:) t'. WRITE<P, 'Sep'); 

10: WRITE(P, 'Oct'); 

11: WRITE<P, 'Nov'); 

:1.2: WRITE<P,'Dec');


END;{case} 

WRITE<P,'-',YEAR:2,' 


END;{with} 

END; {pr i nL.date} Listing 1 continued on page 416 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT­
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
on/y 10' per word and are indexed for 
easy and fast location. Subscription: 
$10 a year I 12 issues. Money back 
guarantee. Sample copy, $1.50. 

CLJrnPUT2R SHLJPP2R 
P.O. Box F-14 

Titusville, FL 32780 
(305) 269-3211 

MasterCard or VISI\ subscription orders only, 
call TOLL FREE 1-800­ 528·6050 Ex : 184. · 

40 PIN HEADER 
ALPHA SI. 50 EA 
50 PIN HEADER 
JM J4JJ-I002 51. 75 EA 

40 PIN CONNECTOR 

Circle 87 on inquiry card. Circle 10 on inquiry card. Circle 311 on inquiry card. 

HEADERS 

~'"'""" 
~. C 11 1CU IT 

rf JV l•T A~l;)L IO M OUINT 

34 PIN HEADER 

JM J41J-IOOJ Sl,25 EA 

7·17vdc 
S.S. BUZZER 

ID
• FttSChPSOCket 

CMOS comoatoble 
•Ma~ twre111 14mA 

•Sound 	ou !Pu ! 
70al3(<il20 cm 

51 2'5 each 

MEMOREX 

Floppy Dises 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 



Listing 1 continued: 

PROCEDURE PRINT_KIND<FILE_KIND:FILE_TYPE); 
{Prints file t~pe to console or Printer} 

BEGIN 
CASE FILE_KIND OF 


XDISK: WRITE(P,'Bad block'); 

CODE: WRITE<P,'Code file'); 

TEXT: WRITE<P,'Text file')~ 


INFO: WRITE<F·,'Info file'); 

DATA: WRITE<P,'Data file'); 

GfMF: lJF:ITE(Py'Gr <:i f file'); 

FOTO: WRITE(P, ' Foto file'); 


END; { ca~;e } 

END; {F.. r :i. nt._k ind} 


PROCEDURE PRINT_RECORD<CATl:CATALOG_RECORD>; 

{Prints record to console or Printer} 


BEGIN 

l,JITH CATt DD 


BEGIN 

1WRITE<P,FILE_NAME, ' :18-LENGTH<FILE_NAME>>; 

1WRITE<P,VOL_NAME,' :8-LENGTHCVOL_NAME)); 

WRITE(P,FILE_SIZE:4>; 

PRINT_DATECFILE_DATE>; 

PRINT_KIND<FILE_KIND); 

1~1 RITEL. N <F' ) ; 


END v {~,J :i th} 

END;{Print_record} 


PROCEDURE READ _NEW_CAT; 

{r eads NREC records or to eof from NCATFILE} 


t.)r:'\F: 

BEGIN 
l ! :::::I. 9NF\EC: =O; 

GETCNCATFil...E)1 

WHILE <NOT EOF<NCATFILE>> DD 


BED IN 
NCATLIJ:=NCATFIL.E~; 

IF - CCNCAT[IJ,VOL _NAME= ' ')) 
THEN BEDIN 


Nl=>EC: =I -1 ; 

NTOTREC:=NTOTRECtNREC; 

NFil...EEND:=TRUE; 

EXIT<READ _NEW_CAT); 


Listing 1 continued on page 417 ENDH:i.f} 

ADVANCED MICRO SYSTEMS• 26188 ADAMOR ROAD• CALABASAS, CA . 91302 
OPEN MON.-FRI. 10-8 SAT. 10-6 Tel.: (213) 880-4670 

COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES! INCLUDING ONE YEAR 
FREE WARRANTYALL SYSTEMS ALLOW MULTI-USER, MULTI-TASTING, UPWARD EXPANDABILITY AND INCLUDE: 

1. TELEVIDEO 912C 

2. ANADEX DP-9500 SERIES 
GRAPHIX PLUS PRINTER 

3. 64K DYNAMIC RAM 

ON PARTS & LABOR 
4. DECISION I BASIC UNIT TM Featuring 

a. Z-BOA CPU 4-T0-6 MHZ. f_ PROGRAMMABLE INTERRUPT CONTROLLER. 

b. 3 SERIAL & 2 PARALLEL PORTS. g. DIGIT AL RESEARCH CP/ M 2.2 O.S. 
c. SUPERVISOR CONTROL IN H&S. h. MICROSOFT EXTENDED DISK BASIC. 

d. REAL TIME CLOCK. i. DISK CONTROLLER 
e. MEMORY MAP. j. DOCUMENTATION. 

5. PLUS ONE OF THE FOLLOWING DISK DRIVE SETS 
a. 2x5 114" FLOPPY b. 2x8" FLOPPY c. 2x8" FLOPPY, d. 8" FLOPPY e. 8" FLOPPY f. B" FLOPPY 

(400K BYTES) (lM BYTES) (2M BYTES) 5 1/4" WINCHESTER B" HARD DISK 14'' HARO DISK 

FOR FOR FCJ.R (6MB) FOR (11 MB)FOR (27 MB)FOR 

$5500. $5800. $6300~ $7900. $8110. $9195. 
SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 


FOR DELIVERY. PRICE FOB CALABASAS, CA 91302. DECISION I - TRADEMARK OF MORROW DESIGN. PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 
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Listing 1 continued: 

IF <I=NL..REC > 
THEN BEGIN 

NHEC:=I; 
NTOTREC:=NTOTREC+I; 
EXIT<READ_NEW_CAT>; 

ENDH:if} 
r:=r+l~ 

GFT<NCATFILE); 
END; {wh i 1 E;)} 

NREC: ::::J-1; 
NTOTREC:=NTOTRECtNREC; 
NFil...EEND:=TRUE; 

EN[l;{nreadcat} 

PROCEDURE READ_OLD_CAT; 
{reads OREC records or to eof from OCATFILE} 

VAi:;; 
I :F:ECNUH; 

BEGIN 
I :::::1. ;oREC:=o; 
GET(()CATFILE>; 
WHILE <NOT EOF<OCATFILE>> 

BEGIN 
DO 

OCATCIJ:=OCATFILE~; 

IF <<OCATCIJ,VOL_NAHE=' 
THEN BEGIN 

OHEC:=I-1; 

I ) ) 

OTOTREC:=OTOTRECtOREC; 
OF Il...EEND: =TRUE; 
EXIT<READ_OLD_CAT>; 

ENDHif} 
IF <I=DLREC> 

THEN BEGIN 
DREC:=I; 
OTDTREC:=OTOTREC+I; 
EXIT<READ_DLD_CAT>; 

ENDH:if} 
I:=r+l; 
GET <DCATF I LE> ; 

END;{while} 
OHEC:=I-1; 
DTOTREC:=OTOTRECtOREC; 
Cl FI l ... EEND: =TRUE; -

ENDHreadcat} 

Listing 1 continued on page 418 

Data 
Acquisition 
and Control 
for the 
IRS-80* 
Eight protected analog inputs 
0-5 Vdc 8 ± 1 bits 
Eight protected digital inputs 
Eight optoisolated digital outputs 
Two joystick ports 

Up to 4000 bytes/second AID. 
Interrupt-driven software. 
Detailed applications manual for: 

• HOME SECURITY ­
burglary, fire 


•ENERGY MONITOR ­
fuel use, etc. 


•WEATHER STATION ­
temperature, solar 


• APPLIANCE CONTROL ­
lights, alarms 


• GRAPHICS & GAMES ­
software included 


The STARBUCK-8882 is fully 
compatible with any Model I 
Level II TRS-80. Installation takes 
less than a minute. Suitable for 
home and laboratory, the 
STARBUCK-8882 can also be 
used with the optional joysticks 
for graphics & games. With the 
TRS-80 expansion interface, the 
STARBUCK-8882 can also be . 
operated off the interrupt clock, 
acquiring and storing data 
without interfering in any way 
with normal TRS-80 operation. 
The software package allows you 
to take data while simultaneously 
using the TRS-80 for any 
other purpose! 
STARBUCK-8882: Includes case, 
power supply, connector cable, 
extra expansion card edge, · 
complete software package, and 
detailed applications manual. 

Assembled 
and Tested $180.00 ppd. 

Manuals &documentation 
only $ 4.00 ppd. 

To order, write: 

STARBUCK DATA CO. 
P.O. Box 24, Newton, MA 02162 

Massachusetts residents add 5% sa les tax . 

"TRS·BO is a tra demark of Tandy Corp . 

May 1981 © BYTE Publications Inc 417 



Listing 1 continued: 

PROCEDURE WRITECAT; 
{writes NREC records to NCATFILE} 

!.!fliR 
I :RECNUH; 


BEGIN 

IF <NTOTREC=O) THEN WITH NCATCOJ do 


BEGIN 
 , .VOL .... NAHE: =' , 
, .FI L.E....NAHE: =' , 

FIL.E_KIND:=UNTYPED; 
FIL.E_DATE+MONTH:=o; 
FILE_DATE+DAY:=o; 
FIL.E_DATE.YEAR:=o; 
FI l...E ... !:;IZE: =O; 
NCATFILE~:=NCATCOJ; 

PUT<NCATFILE); 

END; 


FOR I:=l TO NREC DO 

BEGIN 


NCATFILE~:=NCATCIJ; 

PUT<NCATFILE); 
WRITE<'+'H 

END~ 

WRITELN; 
NTOTREC:=NTOTREC+NREC; 
Nf~E C : :o:(); 

IF DONE THEN CLOSE<NCATFILE,LOCK); 

END;{writecat} 


PROCEDU RE DISPLAY; 

{writes the entire HASTCAT.DAT file to the console} 


Vr'\R 
I:RECNUH; 

BEGIN 

REWRITE<P,'CONSOLE:'>; 

IF < LOOKUP<NFILENAHE)) 


THEN BEGIN 
NREC:=O' 
RESET<NCATFILE,NFILENAHE>; 
REPEAT 

READ .. NEW _.CAT; 
FOR I:=l TO NREC DO PRINT_RECORD<NCATCIJ); 

UNTIL NFIL..EEND; 
Listing 1 continued on page 419 

Bower-Stewart & Associates soi::TwARE AND HARDWARE DESIGN 

$GOLD DISK$ CP/M® Compatible Z-80 Software 
Available for all 8-5" SS-SD IBM format systems including TRS-80®, Northstar, SD Systems. Also available on 5" double density Superbrain.® 

Un-can your canned software! 
Z-80 Disassembler Feel couped up with your 
canned software? Our Z-80 Disassembler$175. 
recreates assembly language source files from ppd 
absolute code enabling users to· easily tailor 
programs to meet their specific needs. The 

- Precondit ioner works with the Disassembler to 
decode ASCII. 

Credit cards: Immediate se vice. free 24 hr phone - we will I V/s.4 I 
credit invoice. Checks . M.0 's: Ten workday hold CA res: Add tax 

Great looking letters & reports! 
E-Z Text A unique word processor organized 
around user-created text files, embellished$50. 
with simple control commands, which supports 
such 'BIG GUYS' features as Automatic Foot­
not ing. Table Spacing. Heading, Paging. Left 
& Right Margins, Proportional Spacing and 
MORE. at a 'UTILE GUYS' price tag. 

II State system & controller. Allow time for surface mail. 

ppd 

Trademarks'. Digital Research. Radio Shack. lntenec. 

POST OFFICE BOX 1389 HAWTHORNE. CALIFORNIA 90250 213 I 676-5055 
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Listing 1 continued: 

Cl..OSECNCATFILE); 
WAIT; 

END-ft hen}
ELSE WRITELNCNFILENAHE,' NOT PRESENT'); 

WRITEL..NC'HASTCAT CONTAINS ',NTOTREC,' RECORDS'); 

CLOSE<P>; 

WAIT; 


END; {di SP la~~ } 

PROCEDURE BACKUP; 

{coffiPares file names and reports files without backup} 


VAR 

PASS,UNBACK:BOOLEAN; 

N:RECNLJH; 


BEGIN 

PASS:=FAL..SE;UNBACK:=FALSE; 

REWRITECP,'CONSOLE:'); 

IF < LOOKUPCNFILENAHE>> 


THEN BEGIN 
WRITECCHRCCLEARSCREEN)); 
WRITELNC'THE FOLLOWING FILES ARE NOT BACKED UP'); 
RESETCNCATFILE,NFILENAHE); 
F~EPEAT 

IF <PASS AND UNBACK) 
THEN IF CNCATCOJ,FILE_NAHE<>NCATC1J,FILE _NAHE> 

THEN PRINT_RECORDCNCATCOJ); 
READ .... NEW .... CAT; 
FOR N:=1 TO NREC-1 DO 

IF <<NCATCNJ,FILE_NAHE <> NCATCN-1J,FILE _NAHE> AND 
CNCATCNJ,FILE_NAHE <> NCATCNtlJ,FILE_NAHE)) 

THEN PRINT_RECORDCNCATCNJ); 
PASS:=TRUE; 
IF CNCAT[NRECJ,FILE_NAHE <> NCATCNREC-1J,FILE_NAHE) 

THEN UNBACK:=TRUE; 
NCAT[OJ:=NCATCNRECJ; 
IF CNFILEEND AND UNBACK) THEN PRINT_RECORD<NCATCNRECJ); 

UNTIL NFILEEND; 

CLDSECNCATFILE); 


END{ if} 

ELSE WRITELNCNFILENAHE,' NOT PRESENT'); 


Cl...0:3E <F· > ; 

~Jf1IT; 

END r -Cb ~:ic kup} 

Listing 1 continued on page 420 

UCSD p-System* for the INTE~TEC SUPE~BR/\IN@) 
With UCSD Pascal•, FORTRAN, and BASIC VERSION IV.O 

UCSD p -System includes: operating system, editor, filer, library, 
zao assembler, and documentation. 

with Pascal 
with FORTRAN 
with BASIC 

$ 600 
600 
500 

THE DATALEX COMPANY 
1431 Twelfth Avenue, San Francisco, CA 94122 
Telephone: {415) 665-4467 

•ucso p-System and UCSD Pascal ore trademarks orthe 
Regents otthe University or Co llrornlo 

®Trademark or lntertec Doto Systems 
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Listing 1 continued: 

PROCEDURE UPDATE; 

lJf\R 

DCAT : ARRAY CDIR_SIZEJ OF CATALOG_RECORD; 

RN:RECNUH; 


PROCEDURE RENAME; {changes name of HASTCAT.DATA to BACKCAT.DATA> 
VM~ 

I:INTEGER; 

SPS: snnNG[ 16]; 

VOL.¥ AVOL: VOL_l[1; 

DIR: DIRECTORY; 


BEGIN 

UNITREADCS,DIRCOJ,2048,2); 

VOL.:=DIRCOJ.DIR_VOL_NAHE; 

SPS:=COPYCBLANKS,1,7-LENGTHCVOL)); 

AVOL.:=CONCATCVOL,SPS>; 

FOR I:=1 TO DIRCOJ.NUH_OF_FILES DO 


WITH DIFffIJ DO 

IF <DIR_FILE_NAHE='HASTCAT.DATA') 


THEN DIR_FILE_NAHE:='BACKCAT.DATA'; 

UNITWRITECS,DIRCOJ,2048,2); 


END;{rename} 


PROCEDURE WRITEDEX; 
{writes a file of Pointers to the first occurrence of each letter in the alPhi 

VAR 
DEXFILE : FILE OF INDEXARRAY; 

BEGIN 
REWRITECDEXFILE,PFILENAHE>; 
DEXFILE~:=DEXRAY; 

PUT<DEXFILE); 

CLOSECDEXFILE,LOCK); 


END; {wri tedE~:-:} 


PROCEDURE SORT? 

{sorts the directory file in alphabetical order} 


1.)f'IH 
I: F~ECNUH; 


BUF:CATALOG_RECORD; {holds record during exchange} 

FLAG:BOOLEAN; {FALSE if an exchange made during Pass} 


Listing 1 continued on page 421 

Heath®/Zenith Information Bargain 
Send $1.00 and receive $9.50 worth of information that will make owning a Heath® or 

Zenith computer system even better. First, Buss: The Independent Newsletter of Heath Co. 
Computers will send you a copy of Revision 3 of the Buss Directory. Published m late 
February with a cover price of $7 .50, this revision contains listings of over 100 independent 
suppliers of hardware and software compatible with Heath® or Zenith systems. 

Read continuing coverage of products from independent suppliers in the Buss newsletter 
that you will also receive. Each issue has new product innovations that could save you a lot 
of money . . You will also see the candid reports from owners as they evaluate the Heath® or 
Zenith products. Buss has over 3,500 subscribers and enough information to be published every 
three weeks. The cover price of Buss is $2.00. A subscription for 18 issues (about one year) 
is $25 ($35 overseas airmail). - ­

Take advantage of this special bargain and receive the Buss Directory, Revision 3 and 
an issue of the Buss newsletter. Just send one dollar to Buss, 325-B Pennsylvania Ave., S.E., 
Washington, DC 20003, 202/544-0900. Offer good only while supplies last. 
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Listing 1 continued: 

BEGIN 

WRITELNC'SORTING ',DREC,' RECORDS'); 

F:EPEAT 


FLAG:=TRUE; 

FOR I:=DREC DOWNTO 2 DO 


IF <DCAT[IJ.FILE_NAME < DCATCI-1J.FILE_NAME> THEN 

BEGIN {exchange routine} 


Hl..JF: =DCATUJ; 

DCAT[IJ:=DCATCI-1J; 

DCAHT-lJ :=BUF; 

FLAG:=FALSE; 


END;{if} 
l~IRITE< i. I) y 

UNTIL FL.AG; 

WR/ TFl...N;; 

WRITELN('DONE SORTING'); 


END;{sort} 


PROCEDURE GETDIR; 

{reads directory of update volume and Puts it in DCAT} 


V1'1F~ 

DJF:X:DIRECTORY; 

UNI TNUM, I: INTEGER; 

CHBUF char; 

VOL: VOL. .... 1[1; 


!'.)PS:STRINGC16J; 

BLOCKS_USED:0 •• 988; 


BEGIN 

HL.DCl·\S._.USED: =10; {assumes duPlicate directories} 

DREC: =::(); 


MEMC 'GETDIR' ·); 
rePt'~at 


WRITE<'Enter unit number for re~uired directory--> '); 

READL.N ( l.JNITNUM); 

~JRITEL..N 

until unitnum in [ 4 •• 5 J; 

UNITREAD<UNITNUM,DIRXCQJ,2048,2); {read directory into array nIF 

IF IORESULT <> 0 

THEN 
BEGIN 


WRITEL.N('Unit not online'); 

EXIT<CATALOG>;


END; Listing 1 continued on page 422 

Bring the computer to your senses 

The Soundchaser· computer music system transforms 3 analog/digital hybrid. studio qualify programmable 
the Apple 11· • into an expandable. professional quality. synthesizers. Each synthesizer consists of a wide range. 
polyphonic keyboard synthesizer and sequencer. Sound- waveform select oscillator, digitally controlled 24 dB/ 

chase(s music modules include a 4 octave keyboard octave, low pass resonant filter. user definable LFO. fully 
housed in an attractively finished wood cabinet com­ programmable envelope generators. and a digitally 
plete with polyphonic interface card. connector and controlled amplifier. System saftwae includes a 4 chan­
control software. The synthesizervoicecard provides nel sequencer which supports up to 12 synthesizers! 

ExploreSoundchase(s musical horizons. 

Play the sounds at your fingertips. 


Keyboard: $650.00, 

3 Synthesizer voice card: 5350.00. 


Write or call for details. 
 ~SPORT
Dealer inquiries Invited. 

(415) 747-0614 ~~SIGNS 
Mrnketing: Heodauorters: 

·soundchoser is a trademark of Passport Designs, Inc. Box21061. Box 4/8. 
••Apple is a registered trodemrnk of Apple Computer. Inc. Minneapolis. MN 55421 Lo Hondo. CA 94020 
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Listing 1 continued: 

VOL:=DIRXCOJ,DIR_VOL_NAME; 

SPS:=COPY<BLANKS,1,7-LENGTH<VOL)); {put VOL in consistent format} 

VOL:=CONCAT<VOL,SPS); 

FOR 1:=1 TO DIRXCOJ,NUM_OF_FILES DO {move directorw to DCAT} 


BEGIN 

WITH DIRXUJ DO 


BEGIN 

IF LENGTH<DIR_FILE_NAME> >O 


THEN 

BEGIN 


DHEC:=DREC+1.; 

WITH DCATrDRECJ DO 


BEGIN 
VOl...._NAME: =VOL; 
FILE_NAME:=DIR_FILE_NAME; 
SPS:=COPY~BLANKS,1,1.5-LENGTH<FILE_NAME>>; 

FILE_NAME:=CONCAT<FILE_NAME,SPS); 

FILE_KIND:=DIR_FILE_KIND; 

FILE _DATE:=DIR_FILE_DATE; 

FILE _SIZE:=LAST_BLOCK-FIRST_BLOCK; 

BLOCKS _LJSED:=BLOCKS _USEDtFILE_SIZE; 


FND;{with} 

FNDv{if len9th} 


ENIH {i.1 i th di r:-; } 

ENDv{for } 


{ crea te e ntr y with na me FREE.SPACE containing the unused sp ace on the volune} 
DRl~ C ! :0 DF:E C+l; 
[,JI TH DCAT [ DFiEC J DO Listing 1 continued on page 423 

I 

Atlast---the DYNATYPER™ 
TYPEWRITER INTERFACE! 

' 

Turn your electric typewriter into a low cost, 
high quality hard copy printer. 1 year warranty 
DYNATYPER - Rochester Data's patented• Computer/Typewriter 
Interface is the industry standard for typewriter output. 

e 2 minutes to initially install and 5 seconds to remove or replace. 
• 	 You do not have to modify your typewriter. All factory war­

ranties and maintenance agreements on your typewriter will be 
honored. 

• 	 Compatible with all power carriage return typewriters having 
standard U.S. keyboard. The Dynatyper works with Selectrics 
(model 1) and most non-Selectrics (model 2). Please specify. 
Typewriter conversion between models takes 2 minutes and the kit 
(17 plungers) is available for a nominal fee. 

RS-232 with BASIC 
available NOW for $699 

• 	 Delivery: Stock to two weeks. Price $499 for complete system. 
F.0 .B. Rochester, Domestic. VISA and Master Card accepted. 
Call Ken Yanicky at 716-244-7804 

•Pat. Pending 

Dynatyper is a registered trademark of Rochester Data incorporated 
3000 Winton Road South, Rochester, N.Y. 14623 
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SPECIAL SALE PRICES 


NorthStaff. List SALE 
HORIZON-2D-64K 4195 3230 
HORIZON-20-64K 4495 3425 
HRZ DOS 5.2 25 10 
N* T-SHIRTS S M L XL 8 5 
*NEW* HRAM-32 599 475 
*NEW* HRAM-48 849 700 
*NEW* HRAM-64 1099 875 
*NEW* HSI0/4 4 pt. 1/0 board 359 300 

£. DP-9500/01 1650 1300oa or-9000101 1550 1200 
Rnaaex MX-80 645 525 

EPSON MX-70 449 400 
Special Sale Prices valid lhrough 6/15. Most items available for immediate delivery. 


T~RMS : prepayment. VISA/MC. Prices includes 3% cash discount. 


PRICES INCLUDE TESTING AND 48 HR. 
BURN-IN BEFORE SHIPMENT 

FREE! All New 64 Page Discount Catalog 

Circle Reader Service Number. 


Box 4011 

adc Arlington, VA 22209 
' 	 703/522-6692 

Wholesale · 
"Horizon" and the North Star logo are registered trademarks or trademarks of 
North Star Computers. Inc. 
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Listing 1 continued: 

BEGIN 

v'CJL. ... NAME: =VOL.; 

FILE_NAME:='FREE.SPACE'; 

SPS:=COPYCBL.ANKSrl,15-L.ENGTHCFIL.E_NAME)); 

FILE_NAME:=CONCATCFIL.E_NAME~SPS); 

FILE....KIND:=INFO; 

FILE_DATE!=DIRX[OJ.LAST_BOOT; 

FILE_SIZE:=DIRX[OJ.TOTAL_BLOCKS-BLOCKS_LJSED; 


END; {t-J i th} 

nrn; c~~etdi r}­

PROCEDURE SETDEX; 
{if first occurance of file name with DEX as first letter then 

Put record number in DEXRAY and increment DEX} 
BEGIN 


IF NCAT[NRECJ.FILE_NAME[1J >= DEX 

{have we reached or exceeded the next index?} 


THE:N F.<E:.D IN 

IF NCAT[NRECJ.FILE_NAME[1J > DEX 


THEN REPEAT {fills dexra~ to the next valid index} 
DEX HA 'r'[ DEX J : ==O; 
IF DEX= 'Z ' THEN EXITCSETDEX); 
DEX! ::::~:;ucc (DEX) ; 

UNTIL CNCAT[NRECJ.FILE_NAME[lJ =DEX>; 
DEXRAY[DEXJ!=NTOTRECtNREC; 
IF DEX='Z' THEN EXITCSETDEX); 
DF\ ! ==SUCC <DEX>; 

END::{:i.f} 

END ; { "; et d .::-:• :<} 


i::·F~CJCEDUF:E MERGE; 

{~erges DCAT with CJCAT to form NCAT} 


x y y ~· z: t •• 33; 

CONTINUE!BOOLEAN; 

Cl D ~· U ~ D : HE CNU M ; 


BED IN 

DF><t::::··ti·; {set first match char for index at 'A'} 

0 ! ::::UF:EC; 

DF:EC::::::l.9 

{REMOV is true if volume to be deleted} 
IF CNCJT REMCJV) THEN VCJL!=DCAT[lJ.VClL_NAME; 

{DREC+l is 1 more than the number of files in DCAT} 
WHILE CD< DRECt1) DCJ 

BEGIN 
l·JITH DCATLDJ DCJ 

BEGJN{1..J:i. th} 
IF <FILE_NAME < OCAT[ORECJ.FILE _NAME> 

THEN ><:::::::1.0 
El.S E IF CFILE_NAME = OCAT[ORECJ,FJLE_NAME> 

THEN X~ ::::2() 

Fl... SE X:::=30; 

IF <VCJL_NAME < CJCAT[CJRECJ.VCJL_NAME> 
THEN Y:=l 
ELSE IF CVCJL_NAME = OCAT[ORECJ.VOL_NAME> 

THEN Y: ::::2 
ELSE Y:<H 

z:=x+v; 

IF ((CJREC=O) or <OREC>O>> THEN z:=11; Listing 1 continued on page 424 
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Listing 1 continued: 

CASE Z OF 
11,1.2,L3,2l BEGIN {add record to NCAT from DCAT} 

NREC: ==NRECt1; 
NCATCNRECJ:=DCATCDJ; 
D:=D+l; {increment D} 
WRITEC'ADD ',NCATCNRECJ.FILE_NAME:18); 
WRITELNCNCATCNRECJ.VOL_NAME:10) 

END; 

: BEGIN {add record to NCAT from DCAT} 
NREC: ===NRECt 1; 
NCATCNRECJ:=DCATCDJ; 
OREC:=OREC+1; {increment OREC} 
D:==Dt:I. {increment [I} 

ENDY 

BEGIN {add record to NCAT from OCAT} 
NREC: =NF~ECt:1.; 
NCATCNRECJ:=OCATCORECJ; 
Ol~EC: =OREC+l; 

END; 
{increment OREC} 

32 BEGIN {do not add record to NCAT} 
WRITEC'DELETE ',OCATCORECJ,FILE_NAME!18); 
WRITELNCOCATCORECJ.VOL_NAME:10); 
OREC: =OREC+l; {increment OREC} 

END; 
END;{case of Z} 

SETDEX; {check Poniter index} 
END;{with} 

IF CNREC=NLREC> THEN WRITECAT; {NLREC is the max array size} 
IF CCOREC>OLREC> AND <NOT OFILEEND>> {if You are out of OCAT ~et some more} 

THEN BEGIN 
READ_OU1_CAT; 
O:=OREC; 
OREC:=1; 

ENDH:if} 
END;{while} {DCAT is empty} 

REPEAT {~et whats left of OCAT} 
CONTINUE: =FALSE; 
IF COREC<=O) 

THEN FOR oo:=OREC TO 0 DO 
IF COCATCOOJ.VOL_NAME <> VOL) 

THEN BEGIN 
Nl~EC: =NRECt 1; 
NCATCNRECJ:=OCATCOOJ; 
IF CNREC=NLREC> THEN WRITECAT; 
SETDEX; 

ENIHthen} 
ELSE BEGIN 

WRITEC ' DELETE ',OCATCOOJ.FILE_NAME:18); 
WRITELNCOCATCOOJ,VOL_NAME:10) 

END; {el ~:;e} 
IF <NOT OFILEEND> THEN BEGIN {if you are out of OCAT ~et some more} 

READ_OLD-.CAT; 
O:=DREC; 
Ol~EC: '"':1.; 
CONTINUE:=TRUE; 

ENDHif}
UNTIL <NOT CONTINUE); 
IF <DEX <'Z') 

1 Z 1THEN FOR CH: =DEX TO DO DEXRAYCCHJ: =DEXRAYCPRED (DEX)]; Listing 1 continued on page 425 
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Listing 1 continued: 

DONE: :::TfWE; 
WRITECAT; 
WRITEDEX; 

END;{match} 

BEGI N{uF•date} 
REWRITECP,'CONSOLE:'>; 
IF LOOKUPCOFILENAME> 

THEN BEGIN 
RESETCOCATFILE,OFILENAME); 
CLOSECOCATFILE,PURGE); 

END H if} 
{remove old BACKCAT} 

HENAME; 
IF <NOT REMOV) 

{MASTCAT --> BACKCAT} 

TH!=.:N BEGIN 
GETDIR; 
SORT; 
FOR RN::::1 TO DREC DO PRINT_RECORDCDCATCRNJ); 

ENDH:if} 
IF LOOKUPCOFILENAME> 

THEN BEGIN 
RESETCOCATFILE,OFILENAME); 
F~EAD_OU1_CAT; 

END{if} 
EL.SE OREC::::o; 

REWRITECNCATFILE,NFILENAME); 
NREC: ::=O; 
MEFWE; 
Cl...0!3E<OCATFIL..E); 
Cl... D!3ECP> li 
WHITELNC'BACKCAT CONTAINS ',OTOTREC,' RECORDS'); 
WRITELNC'MASTCAT CONTAINS ',NTOTREC,' RECORDS'); 
CLOSECNCATFILE,LOCK>; 
lM~Jr; 

END; {•.lPdate} 

PROCEDURE SEARCH; 
VM~ 

STOP,FOUND:BOOLEAN; 
TAR1,TAR2:CHAR; 
!HAl:;;T: INTEGER; 
l..JILDCARD: 0 •• 16; 
CAT:CATALOG_RECORD; 
TARGET,SPS:STRING; 

PROCEDURE LONGSEARCH; 

{search used when alphabetical Pointer cannot be used } 


VAF: 

BEGIN 
DEl...ETECTARGET,1,1>; {remove wildcard char} 
wri teln< TARGET>; 
rn::YEAT 

HEAD .... NEW_CAT; , 

FOR N::::l TO NREC DO IF POSCTARGET,NCAT[NJ,FILE_NAME> <> 0 


THEN PRINT_RECORDCNCATCNJ); 
UNTIL CNFILEEND>; 
CLOSECNCATFILE>; 
WAIT; Listing 1 continued on page 426 
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Listing 1 continued: 

CLOSE<P>; 

FXIT<SEARCH> 


END;{lon9search} 


PROCEDURE SEARCH_FOR_VOLUME; 
VAR 


BLKS,SPS:STRINGC?J; 

N:RECNUM; 


BEGIN 

BLKS:=' '; 

DELETE<TARGET,POS<':',TARGET>,1>; 

SPS:=COPY<BLKS,1,7-LENGTH<TARGET>>; 

TARGET:=CONCAT<TARGET,SPS>; 

writeln<TARGET>; 

F~EPEAT 

F~EAD._NEW_CAT; 

FOR N:=I TO NREC DO 
IF <NCATCNJ.VOL_NAME=TARGET> THEN PRINT_RECORD<NCATCNJ); 

UNTIL <NFILEEND>; 
CL.OSE<NCATFIL.E>; 
l~AIT; 

CLOSE< P > ; 

FXIT<SEARCH> 


FND9{vsearch} 


BEGIN{search} 
STOP:=FALSE;FOUND:=FAL.SE; 
REPEAT 

1WRITE< ENTER NAME OF FILE TO BE FOUND--> '); 

READLN<TARGET>; 

IF<LENGTH<TARGET>>l6) THEN WRITELN<'NAME TOO LONG '); 


UNTIL (l..ENGTH<TARGET><=l6); 

IF <POS('(',TARGET>=I> {'(' sends output to Printer} 


THEN BEGIN 

DELETE<TARGET,1,1>; 

REWRITE<P,'PRINTER:'>; 


ENIHif} 
ELSE REWRITE<P,'CONSOLE:'>; 


RESET<NCATfIL.E,NFILENAME); 

IF <POS<':',TARGET><>O> THEN SEARCH_FOR_VOLUME; 

WILDCARD:=POS('=',TARGET>; 

IF <WILDCARD = I> THEN LONGSEARCH; 

IF <WILDCARD > 1) THEN TARGET:=COPY<TARGET,1,WILDCARD-1>; 

TARt:~TARGETCIJ; {TARI used to 9et Pointer from DEXRAY} 

IF <WILDCARD <> 2) {TAR2 used to end search} 


THEN TAR2:=TARGETC2J 

ELSE TAR2:='z'; 


IF <TARI < 'A'> 
THEN START:=O 
ELSE IF <TARI> 'Z'> 

THEN START:=DEXRAYC'Z'J 
ELSE START:=DEXRAYCTARIJ; 

SEEK<NCATFILE,START>; 
GET<NCATFILE>; 
REPEAT 

CAT:=NCATFILE~; 

IF <<WILDCARD = 0) AND <POS<TARGET,CAT.FILE_NAME> = I)) 
THEN BEGIN 

PRINT_RECORD<CAT>; 
FOUND: =TF-\UE; 

END; Listing 1 continued on page 427 
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Listing 1 continued: 

IF CCWILDCARD > 1) AND CPOSCTARGET,CAT.FILE_NAME> >= 1)) 
THEN BEGIN 

PRINT_RECORD
FDUND:=TRUE; 

END; 

CCAT); 

IF 

GET
UNTIL 

CCCAT.FILE_NAME[lJ > TAR1 
THEN STOP:=TRUE; 

CNCATFILE); 
<STOP OR EOFCNCATFILE)); 

) OR CCAT.FILE_NAME[2J > TAR2)) 

IF <NOT FOUND> THEN WRITELNC'FILE ',TARGET,' NOT FOUND'); 

CLOSECNCATFILE>; 

CLOSE< P >; 

WAIT 


END;-<:SEARCH} 

BEGIN {main} 
IF <<NOT LOOKUPCNFILENAME>> OR <NOT LOOKUPCPFILENAME>>> THEN INITIALIZE; 
GET_SYS _VOL<SYSTEMVOLUME>; {record sYstem volume name for rebooting} 
DLREC:=MAXREC;OLREC:=MAXREC;NLREC:=MAXREC; 
READDEX; {load the Pointer array} 
REPEAT 

REMOV:=FALSE;NFILEEND:=FALSE;OFILEEND:=FALSE;DONE:=FALSE; 

NREC:=o;oREC:=o;DREC:=o; 

NTOTREC:=o;oTOTREC:=o; 


I •VOL..:= I ' REPEAT 
WRITECCHRCCLEARSCREEN)); 
MEMC 'MAIN'); 
WRITEC'CATALOG --> S)earch D>isPlaY B>ackuP U)Pdate R>emove Q)uit'); 
READ<KEYBOARD,CH); 
WRITEL.N; 

UNTIL <CH IN ['R','r','B','b','U','u','S','s ' ,'D','d','Q', ' o'J); 
CASE CH DF 

UPDATE; 

SEARCH; 

DISPLAn 

BEGIN 

REMOV:=TRUE; 
ENTER_VOL._NAME; 
UPDATE 

END;{case of R} 

BACKUP; 

'(~' , ' o' REPEAT 
GET_SYS_VOLCTEST); 
IF CTEST=SYSTEMVOLUME> 

THEN EXITCCATALOG> 
ELSE WRITELNC'INSERT SYSTEM DISK AND PRESS RETURN'); 

READL..NCCH) 
UNTIL CH::::•p•; 

FND;{case} 
UNTIL <CH IN ['Q','o'J); 

END. 

May 1981 © BYTE Publications Inc 427 



. BYTE's Bits 


Market Report 
for Software Writers 

The 1981 Software Writers 
Market lists more than 1800 
firms that will market and 
distribute programs devel­
oped by independent soft­
ware writers. The report out­
lines the usual procedures 
you must take to contact one 
of these firms with informa­
tion about a program. If a 
firm deems that a program 
has market potential, it will 
enter into an agreement with 
you, market the software, 
and either pay you a royalty 
based on sales or buy the 
rights to the program for ex­
clusive use. 

The 1981 Software Writers 
Market provides addresses 
and telephone numbers of 
key contact people in service 
bureaus, hardware manufac-

ATTENTION GOVERNMENT DP 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple, Cromemco 
and Computer Corporation o.f America 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 
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turers, mail-order distri­
bu tors, book publishers, 
computer magazines, con­
sulting companies, and more 
than 1500 retail computer 
stores. It explains how com­
panies market software, what 
kinds of software they seek, 
how you are dealt with, 
royalty rates, and contract 
details. The price for The 
1981 Software Writers 
Market is $45 (with updates 
offered). 

For complete details, con­
tact Kem Publications, 190 
Duck Hill Rd, Duxbury MA 
02332, (617) 934-0445. 

Computer Literacy 
Kits for Schools 

More than 700 Apple 
dealers in the US and Canada 
are participating in the Apple 

257 West Street, Annapolis, MD 21401 - (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 ­ (301) 296-0520 

9330 Georgia Avenue, Silver Spring, MD 20910 ­ (301) 588-3748 
or Call (301) 268-5801 

Career Opportunities Available *An Equal Opportunity Employer 

Seed program, which pro­
vides qualifying elementary 
and high school students with 
computer-course materials. 
Under the program, Apple 
Computer will donate a $500 
bonus kit of course materials 
to junior and senior high 
schools which qualify as 
"start-up" schools and which 
buy a 32 K-byte Apple com­
puter with at least one disk 
drive. Schools that are in­
itiating computer education 
curricula and schools that are 
expanding ongoing computer 
education programs with ad­
ditional Apple systems are 
welcomed under the plan. 

The Apple Seed kit con­
tains a computer-literacy pro­
gram for teachers and a 
course for students, including 
tutorial materials in BASIC 
for classes with up to 25 
students. Books on micro­

computers and systems, com­
puter components for infor­
mational purposes, computer 
literacy programs, an Apple­
soft BASIC tutorial, and an 
educational-software direc­
tory are incorporated within 
the course materials. Systems 
must be purchased from an 
authorized Apple dealer 
before July 31, 1981. The of­
fer is limited to one set of 
materials per school. 

For complete details on the 
Apple Seed computer­
literacy program, contact 
Apple Computer, 10260 
Bandley Dr, Cupertino CA 
95014. 

New Network System 

The COMNET network 
links customers' terminals or 
computers nationwide in a 
24-hour store-and-forward 
message service. Messages 
are sent to domestic or inter­
national Telex numbers, or 
by Mailgram. Data bases, 
wire-service news bulletins, 
financial reports, a section 
for technical questions, and 
classified ads are available . 

Normal access to COM­
NET is via a 300 bps asyn­
chronous ASCII terminal, us­
ing TYMNET. The basic 
monthly fee is $10, with in­
cremental charges for various 
services. 

To subscribe to COMNET, 
you must normally have a 
Visa or a MasterCard ac­
count although other credit 
arrangements can be 
negotiated. For details on op­
tions and service fees, contact 
Cantlin Communications, 
11532 Poes St, Anaheim CA 
92804, (714)530-6693.• 



AIM 65.lhe professional's

microcomputer. 


• 
1 

jlllJ.1111 Rockwol/ 

Rt;MIOM'c:•-irw:-. ,. • .,,I ~•..,,..,,.,...,.. Aet•••n.r• r ... a I·----- ­

Printer, display, full keyboard. Under $500.00. 

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 

•R6502 NMOS 
microprocessor 

Circle 353 on inquiry card. 

• 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 
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don't risk 

magnetic damage to 
EDP storage media 

DISK•SAFE 

FLOPPY DISK PROTECTORS 
Many computer users have learned "the hard way' that 
accidental exposure to magnetic fields can erase or 
alter data and programs stored on disks and tapes. 
Such irretrievable loss can occur during media transit 
or storage if unprotected disks or tapes are exposed to 
the magnetic fields produced by motors, transformers, 
generators, electronic equipment, or even intense tran­
sient fields induced by electrical storms. 

Data-Safe Products provide reliable, economical 
protection against stray magnetic field damage by 
shielding disks and tapes with the same high-permea­
bility alloy used to shield cathode ray tubes and other 
magnetic-sensitive components. DISK•SAFE Floppy 
Disk Protectors, punched for 3-ring binder, sandwich 
two a· disks, or smaller mini-disks, between sheets of 
magnetic shielding alloy encased in the strong vinyl 
pockets. (Binder sent free with 1 O Protectors). 

DISK•SAFE Floppy Disk Protectors: 1-5, $8.95 ea; 
6-9,$8.45 ea; 10 or more wtbinder, $7.85 ea; 

TAPE•SAFE 

METAL CASSETTE SHIELDS 

TAPE•SAFE Cassette Shields are constructed of mag­
netic alloy, with heliarc-welded seams and an easy­
open hinged top. Each attractively-finished TAPE•SAFE 
holds one cassette in its original plastic box. A 
shelved metal FILE DECK (not shown) stores up to six 
TAPE•SAFEs for easy access. (One free with each six 
TAPE·SAFEs). VISA and MasterCard telephone orders 
accepted. Prices include shipping. 

TAPE•SAFE Cassette Shields: 1-5, $14.95each; 
6 or more with free FILE DECK, $12.95 each. 

TAPE•SAFE FILE DECK: $10.95 each. 

Data-Safe Products, Inc. 
1926 Margaret St. Phila .. PA 19124 • 215/535-3004 

Dealer Inquiries Invited 
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Programming Quickies 

Printf for the C 

Function Library 


Christopher Kern, 201 I St SW, Apt V-839 

Washington DC 20024 


One of the most-used functions in the standard library 
for the C programming environment is printf, the format­
ting print function. Printf accepts character, string, and 
numeric values as arguments and sends them to the stan­
dard output (normally the user's console) according to a 
specified format. It is used both as the main way to pro­
vide a program's output to the console and as a way of 
testing variable values during debugging. Its control­
format string may specify that numerical values be repre­
sented in hexadecimal, octal, or decimal notation, that 
right or left justification be employed, and that argu­
ments be printed in a given field width or restricted to a 
limited precision. 

Although present versions of the BOS C compiler for 
the 8080 CP/M operating system have the standard printf 
function, earlier versions had a more primitive version of 
printf. If you have a version that cannot print numerical 
data in octal, does not permit precision to be specified to 
limit the length of a string, and only left justifies, the pro­
gram shown in listing 1 will add all the standard features 
and a few new ones. 

Except for the features that apply only to floating-point 
and long numerical data, this program conforms to the 
specifications for printf in Kernighan and Ritchie's The C 
Programming Language (Prentice-Hall, 1978). It is simple 
to adapt printf to other languages, so long as they permit 
functions, procedures, and subroutines with a variable 
number of arguments. 

Functions compiled with the BOS C compiler find their 
arguments along an array of vectors stored at location 
BASE + Ox3f7, where BASE is the base address of the 
CP/M operating system for the particular machine being 
used (and "Ox3f7" is C's idiosyncratic notation for hexa­
decimal 3F7). Up to twenty-four arguments are allowed. 
Because printf doesn't know in advance how many argu­
ments will be needed as interpretation of the control for­
mat proceeds, and because the same function-argument 
vector will be used by subordinate functions called by 
printf, all the arguments are collected at the outset and 
stored in local argument array, "localarg[]." This is the 
one feature of the function that is specific to the BOS 
compiler. Note that because the control format is passed 
to printf as a formal parameter, the processing of the re­
maining arguments begins at FARGV + 2. 

Listing 2 shows a sample run and a demonstration pro­
gram that exercises printf by printing a series of integers 
in various notations and by printing a string in various 

Text continued on page 434 
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Progran1n1ingQulckles--------------------------------------------------­

Listing 1: This is a program for adding a full-featured printf function to some early versions of C compilers. These earlier versions did 
not allow the printing of numerical data in octal, and did not permit precision to be specified to limit the length of a string; they 
allowed only left justification. Two new functions which are called by printf have been added: "Nbase" converts a binary integer into 
a digit string in the requested radix; "Nspoct" does the same for split octal. 

:It def im~ f.iASE 0:-:4200 I* CP / M base address *I 
:A:define FAFWV 0:-:3f7 I* BDS C comPiler arsument vector *I 

r:-r·:i.ntf(cont.rol) 
char *control; 
{ 

char CY *ps, rJustif~y s[17J, zerofill; 

int. *ar~sy kY localarS[23J~ Prcisn~ slen~ widthF 


I* cop~ arsuments from function arsument vector *I 
for Ck = OY arss = BASE + FARGV + 2; k < 23; ++k, ++arSs) 

localarS[kJ = *arss; 
ar~ls :::: J.cicalar~.i; 

while Cc = *control++) 

I* check for conversion sPecification *I 
if ( C ~·- I% I ) { 

I* check for various options *I 

/ /:i. f < ( c .... *cont ro J.) :=::::: -· ) { 

r~iustif!:l :::: o; 
c :::: *control++; 

r~iu stif'-'J .... 1; 

if ( (.' :::::::: I 0 I ) 

z0~rofi 11 ·-· U 
els~;> 

ZC~rClfill .... Q; 

width .._ 0; 

while Cisdisit<c = tolower<*control+t))) 


1 0 1width - 10*width + c - ; 

if ( C :::::::: I • I ) { 

Prcisn :=: O; 
while (isdisit(c - tolow~r<*control+t))) 

Prcisn = 10*Prcisn + c - 'O'; 
} 

Prcisn = 32767; 

I* Process conversion characters *I 

s witch (c) { 


case 'b ·' ! 

PS - nbase<*arss++~ 2, s); 
bre;~ik; 

ca <:; c~ 'o' : 
Ps = nbase<*arss++, s, s); 

Listing 1 continued on page 432 

May 1981 © BYTE Publications Inc 431 



Programming Quickle•-----------------------­

Listing 1 continued: 

ca s~? -' d'! 
if <*arss < 0) { 

PS= nbase<-*arss++, 10, s); 
*--ps : I_ I; 

} 

else 
p s = nbase <* a rss ++, 10, s ) ~ 

break;
/ 1case u : 

PS= nbase<*arss++, 10, s); 
break; 

case ':-:' : 
PS= nbase<*arss++, 16, s); 
break; 

case 't~': 
PS= nsPoct<*arss++, s); 
break; 

case 's': 
PS = *arss++; 
break~ 

1 c 1casi:;• 	 : 


c = *arss++; 

default! 


*<Ps - s) = c; 

s[1J = 1 \0'; 


} 

~. = st r 1en ( PS ) ' 

slen = k > prcisn ? Prcisn k; 


if (r ,justif \:1) 
while <width-- > slen) 

if ( z erofill> 
Putcha r < / 0 / ) ; 

e l se 
Putcha r < ' / ) ; 

for <k = 1; *PS && k <= prcisn; ttk) 
putchar<*Ps++>; 

if ( ! r·Justi f'::l) 
while <width- - > slen) 

1Putchar < / 
); 

} 

else 
Putcha r ( c) ; 


nb ase( n , b ase ' s ) 

un sign e d n v b ase ; 

c h a r *s ; 

{ 


:i. n t. d; 


*< s +"" 16) "" '\O' ; 
Listing 1 continued on page 433if ( n ''''"'' 0) 
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Listing 1 continued: 

wh:ilE~ <n > 0) { 
*--s = Cd - n%base) + Cd < 10 ? 'O' :55); 
n /:::: ba!:;e; 

"\.... 
return s; 

"\. 

·' 

nsr:-octCnv s) 
uns:i~::fnf:~d n;: 
char !:;[J; 
{ 

int d; d = 16384; 
char *ps; PS = s ; 

wh:il!~' (cl > 0) { 

*Pst+ = n/cl + •o•; 
n %:::: d ¥ 

:if ( d :::::::: 256) { 
cl :::: 64 9 

A/ I*P!5ff :::: , 
} 

else 

"\. 

"' 
*PS :::: '\()'; 

r!i-'tur·n s; 


"\. 
. I 

Listing 2: Listing and sample run of a demonstration program which exercises the printf function. 

A> TYi~·[ F'l·U NTX. C 

main () 
{ 

un!:; :i ~:!n£:•cl i; 
char *str:ins; str:ins = "hellov world"; 

for 

"\.

·' 

C:i = 1; :i <= 16384; 
Pr:intfC"dec: %5cl 
P r :i n t f C • he :-: ! %4 :-: 

:i *'''' 2) { 
oct: %60 SPle>ct! 
b:in: %016b\n•, :i, 

%c~ 
:i ) ; 

:i , i , :i ) ; 

F-r:intfC "\n"); 
Pr:intfC"!%10s!\n"v str:ins); 
Pr:intfC"!%-10s!\n"v str:ins); 
Pr:intfC":%20s:\n", str:ins); 
Pr:intfC"!%-20s!\n", str:ins); 
Printf("!%20.10s!\n•, strins); Listing 2 continued on page 434 
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Programming Q11lckles-----------------------­

Listing 2 continued: 

Printfc•:x-20.1os:\n"Y string>; 
PrintfC":%.10s:\n"Y string); 
"\.
,.!' 

A>F'f:;;INTX 

i.:l!~C ! 1 cict: 1 !:;p lcict: 000.001 he}·': 1 bin: 0000000000000001 
'") '")d€~C: .:.. oct: 2 spJ.oct: 000.002 he>:: .._ bin: 0000000000000010 

dee! 4 oct: 4 SPlCJct: 000.004 hf2' }·~: 4 bin: 0000000000000100 
<.:lt~c : 8 oct: 10 Sf'> J. CJ ct: 000. 01.0 h (·~\ }·' : 8 bin: 0000000000001000 
dee: 16 oet: 20 sPloct: 000.020 hf?:·:: 10 bin: 0000000000010000 

~ ~.dee: 3':> oct: 40 sl'"•loct: 000.040 he:·:: 20 bin: 0000000000100000 
dee! 64 oct: 100 sPloet: 000 .100 h!·?N: 40 b:i n: 0000000001000000 
dee: :1.28 oet: 200 ~.;r:, l oct: 000.200 1'tE.' }·{ : BO bin: 0000000010000000 
dee: 256 oet: 400 !:;Ploet: 001.000 ht'}·~: 1.00 bin: 0000000100000000 
dt~C: ~j:J.2 ciet: 1000 !:;i:--· l oct ! 002.000 ht")}·': 200 bin: 0000001000000000 
dee: 1024 oct: 2000 !:;PJCJet: 004.000 hf.~:-:: 400 bin: 0000010000000000 
dee! 204B cict: 4000 sPloet: 01.0.000 he>': 800 bin: 0000100000000000 
dee! 4096 oct: 10000 sPloct: 020.000 he}<! 1000 bin: 0001000000000000 
l.".iee: 81. 9:~ oct: 20000 SF- l oct: 040.000 he;-:: 2000 bin: 0010000000000000 
dee! 163B4 cict: 40000 !:;Ploct: 1.00.000 hE-?!-': 4000 bin: 0100000000000000 

!h&~llcJy ~mrld! 


;ht~llo1 world! 

hf:~:r.10~' wor·.ld! 


•~"or lei • 
h!·:-)J..lCJY WOT'! 

~ho::?llCJ9 WCJ T' •• 

:;hi·:~lJoy wor! 


,,,,,,·.. 
1··1/ 

Text continued from page 430: right justification) is requested. A digit string indicates 
combinations of justification, field width, and precision the field width; a number that fails to fill the width will be 
(the":" serves to delimit the field). Calls to printf take the padded on the left or right, as necessary. If the field width 
form: is specified with a leading zero, a right-justified number 

will be padded with zeros instead of blanks, so an 8-bit 
printf(control, argument 1, argument 2, ... ) binary number can be printed as 00100101 instead of 

100101. A period followed by another digit string in­
where "control" is a format string composed of text in­ dicates the precision, the maximum field width in which 
terspersed with conversion specifications-one for each an argument is to be printed; this is primarily useful for 
argument. truncating strings that exceed the permissible line length. 

Each conversion specification begins with the "%" This version of printf uses four other standard C 
character and ends with a conversion character indicating library functions: "tolower(character)," which converts 
the format to be used in printing the corresponding argu­ its argument to lowercase if it isn't lowercase already; 
ment (character, string, or number). The standard con­ "isdigit(character)," which returns true (not zero) if its 
version characters "d" (decimal notation), "u" (unsigned argument is a digit and false (zero) otherwise; "putchar 
decimal), "o" (octal), "x" (hexadecimal), "c" (character), (character)," which outputs a character to the console; 
and "s" (string), are supported. I have added two others and "strlen(pointer to string)," which returns the length 
not specified in Kernighan and Ritchie's book: "b" of the string its argument points to. 
(binary notation), which is especially useful for debug­ Two other functions, called by printf and indepen­
ging programs that use bitwise logical operators, and "q" dently useful additions to the standard library, are also 
(split octal), because the front panel of my Heath H-8 included (see listing 1). "Nbase(number, base, pointer to 
computer has a split-octal display. array in which to store result)" converts a binary integer 

A number of options may be specified between the to a digit string of the requested number base. "Nspoct 
"%" character, which introduces the conversion (number, string pointer)" does the same (with leading 
specification, and the conversion character. A minus sign zeros, and a "." separating the 2 bytes) for the special case 
( - ) indicates that left justification (instead of the default of split octal.• 
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In engineering research and design work, it is often 
necessary to determine analytically from a given set of n 
pairs of discrete data a function which best represents the 
dependence of one parameter (X) upon the other (Y). 
Moreover, other characteristics of the obtained function 
represent this dependence, such as information about its 
stationary (maximum or minimum) point and its roots, 
that is, values of X which make Y equal to zero. 

Calling on our mathematical background, we know 
that most continuous functions with defined derivatives 
may be expressed in a form of a polynomial: 

where m is the degree of the polynomial and a0 , a1,.. . , 
am are the coefficients. 

For a given set of n pairs of data, there is usually a 
polynomial of degree m with corresponding coefficients 
ao, a1, ... , am which will approximately describe the 
general continuous relationship between the two 
parameters X and Y. The error incurred in obtaining this 
polynomial will usually be minimal when mis sufficient­
ly large and useful values of Xs and Ys are in the neigh­
borhood of the range [(X1, YJ,(X", Yj) where X1<X2< 
... <X". 

By definition, the stationary point of a function is the 
point at which the dependent parameter Y attains a local 
maximum or minimum value. This stationary value of 
the variable X may be obtained by solving the equation 
Y' = 0, or: 

The determination of function Y = f(X) may be done 
by curve fitting, which requires solving a large set of 
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California and a member of the American Society of Mechanical 
Engineers . He has a master's degree in mechanical engineering from the 
University of Southern California. 

Mr Nguyen has devoted much of his time to the application of com­
puter programming in solving engineering problems. He is presently a 
senior engineer with the Pipe Hanger Division of ITT Grinnell Corpora­
tion. 

simultaneous linear equations. The Gauss-Jordan 
elimination method may be utilized to solve these 
simultaneous equations. Once the function f(X) is ob­
tained, the values of quantity X for which f(X) equals 
zero may be calculated by the Newton-Raphson method, 
which is one of the various numerical methods for ob­
taining the roots of a continuous differentiable function. 

Because many calculations will be performed 
repetitively, these tasks will be conveniently handled by a 
digital computer utilizing its ability for high-speed 
calculations. A scientific high-level language, such as 
FORTRAN IV, is a suitable language for the development 
of a computer program for use in this application. 

This article will briefly review the principle of curve fit­
ting, the Gauss-Jordan elimination technique, and the 
Newton-Raphson method. Included is a computer pro­
gram written in FORTRAN IV with corresponding 
flowchart and explanations. Examples of practical 
engineering problems in different fields are also 
presented. 

Curve Fitting: Method of Least Squares 
In fitting a curve through the points representing 

(X1 , YJ, ... , (Xn, Yn), we employ a mathematical princi­
ple that yields a best-fit curne: the method of least 
squares. This method utilizes the laws of probability in 
obtaining the most probable values for a given set of 
observations of independent and dependent parameters. 
According to this method, the coefficients ao, a1, ... , am 

of a polynomial of degree m may be determined from the 
following m +1 simultaneous equations: 

C11ao + C12a1 + C13a2 + . · .. + C11m+11am b1 

C21ao + C22a1 + C23a2 + .. . + C2[m+11 am = b2 


(1) 

where: 
ft 

b, =l:x'-'y 

CiJ = Ex••i-l 
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Figure 1: A representation of the least-squares curoe-fitting method. In (a) we see the first-degree curoe, which is not acceptable 
because the uncertainty envelope does not contain all the data points. The figure in (b) shows the second-degree curoe, which is not 
acceptable for the same reason as (a) . The third-degree curoe is illustrated in figure (c). Here we can obseroe that the uncertainty 
envelope does contain all the data points and is, therefore, the desired degree of the least-squares polynomial. 

and the summations Eare performed from 1 to n, the 
number of pairs of data. 

Most engineering data is taken with an uncertainty 
margin. This margin may be expressed as an absolute 
deviation or as a relative deviation, such as SO ± O.S 
inches and SO inches ± 1 % , respectively. Therefore, 
when the uncertainty envelope has the most probable 
least-squares curve as its center line, it also has to cover 
all the given data points. This condition is illustrated in 
figure 1. 

We usually start with a least-squares equation of 
relatively low degree and then check to see if all data 

points fall inside the uncertainty envelope before pro­
ceeding to the next higher degree least-squares equation. 
The process will continue until the uncertainty re­
quirements are satisfied. 

Gauss-Jordan Elimination Method 
After all the summations of the set of simultaneous 

equations in equation (1) are calculated, our next step is 
to solve the set of simultaneous equations for a0 , a1, . • . , 

a"'. Although there are numerous techniques to handle 
this task, the method presented here is the Gauss-Jordan 
elimination method. The reason for using this method in­
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FORTRAN 
Variable 

A (M) 

c (J,J) 

ERR 

ERROR 

ERT 

EROOT 

ESTN 

ESTA TN 

I 
/CHANG 

/CONTI 

IROOT 

ISTATN 

IUNCER 

I 
K 
KPLUS 
LROOT 

LSTAT 

M 
MDEG 

MDEGRE 

MM/NUS 
MPLUSl 
MPLUS2 

Variable Definitions 

Definition 

a.,,, the.mth coefficient of a least-squares 
poly.nomial 
cu, element at ith row and jth column of 
the augmented matrix of the set of m +1 
simultaneous equations to be solved for 
ao, • • • /am
If(XJ!f' (Xj I. absolute value of the nth 
incurring error in the determination of X 
for which f(X) =O by Newton-Raphson 
method · 
e, general term for allowable error (at 
the beginning of the iteration process) or 
resulting error (at the end of the process) 
in the determination of XY=0 and XsrA. 
used in ~ubroutine NEWRAP 
EY=o, .allowable error in the determina­
tion of XY=0 · . 
Error in the determination of XY=o 
(before · calling subroutine NEWRAP: 
allowable error; after: resulting error) 
EsrA, allowable error in the determina­
tion of XsrA 
Error in the determination of XsrA 
(before calling subroutine NEWRAP: 
alloJ.Vable error; after: r.esulting error) · 
DO loop index 
String input spei:ifying the name of the 
particular variable of which,the value is 
to be changed 
String input (YES or NO) to continue or 
to stop the process of changing .values of 
some variables 
Code · indicating whether the calculation 
of XY=o is needed or not (0: No, 1: Yes) 
Code indicating whether the calculation 
of XSTA is needed or not (0: No, 1: Yes) 
Code indicating whether the uncertainty 
is entered as absolute or relative value 
(0: absoiute, 1: relative) 
DO loop index 
DO loop index 
K+l , · 
ROOT, string variable for printout pur­
pose 
STA TI:'J, string variable for printout 
purpose 
DO loop index 
m, degree of the least-squares polyno­
mial.to be fitted through the given set of 
data, used as the first trial 
Incrementing m, starting from MDEG to 
a maximum of 10 

M-1 
MDEGRE+l 
MDEGRE+2 

N 

NCODE 

NEWTON 

NITERA 

NM/NUS 
NPAIRS 
NPLUS 
NRERUN 

NROOT 

NSTATN 

SUM 
UNCERT 

UNMARG 

X(N) 

XO 

XS(N) 

XRTl 

XSTNl 

Y(N) 

YDEN 

YNUM 

YOFX 

DO loop index for loop which calculates 

root of f(X) = 0 · 

Code used before subroutine NEWRAP 

is called to indicate whether the calcula­

tion will be for XY=O or XsrA (1 :~for xy.o, 

2: for XsrA) . 
Code used in subroutine NEWRAP hav­
ing the same function as NCODE; its 
value is transmitted from main program 
Before the iteration process: maximum 
allowable number of iterations, 
transmitted from main program; after 
the iteration process: actual number of 
iterations used to obtain the required ac­
curacy e (this"new value will be returned 
to main program) 
N:.._1 
Number of pairs of data 
N+l 
Code to direct.the calculation flow to the 
beginning of the program (NRERUN = 1) 
or only to the portion computing XY=0 
and XsrA (NRERUN=O) . 
Similar to NITERA, except that it is in 
main program and is used primarily for 
calculatirig XY=0 
Similar to NITERA, except that it is in 
main program and is used primilrily for 
cakulating XsTA 
Es, summations representing b; or c;; 
Uncertainty margin, may be entered as 
absolute or relative value · · · 
Uncertainty ~argin, calculated from the 
given UNCERT and IUNCER, and is 
converted into an absolute value , 
Xs, data entered as independent 
parameters 
Before the iteration process: initial ap­
proximation of X", transmitted from 
main program; after the iteration pro­
cess: obtained value of X" which satisfies 
the required accuracy (this new value 
will be returned to main program) 
X"' nth value of iterated X in Newton­
Raphson formula 
Similar to XO, except that it is in main 
program and is used primarily for 
calculating XY=0 
Similar to XO, except that it is in main 
program and is used primarily for 
calculating XsrA 
Ys, data entered as dependent 
parameters 
f'(X"), denominator value in Newton­
Raphson formula 
f(Xj, numerator value in Newton­
Raphson formula 
Y(X), value of Y corresponding to a 
given value of X 
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Listing 1: FORTRAN listing of the program CURFIT that solves the least-squares polynomial for the entered pairs of data X(n) and 
Y(n). Some language features used here differ from standard FORTRAN. 

00100 f'ROGRAH CURFIT <INf'UTrOUTf'UTl 
00110 DIMENSION X<100lrYC100lrAC1 1 loCC11 r12 l 
00120 COf1HON/BLOCK I Ar Hf'LUS 11 Hf'LUS2 
00130***** 
00140tU:tt DATA STATEMENTS 
OOISOtUtt 
00160 DATA Nf'AJRS rHCIEG r IUNCER, UNCERT r IROOT r XRT 1rEfi:T1 ISTATN r XSTN 1 r ESTN/ 
00170+10rlr0r .l 111-l , r ,QOl r lrO, •, 001 
00180+/ r X/ 

00190+-2 o I -1, 5 I - 1 • r O, Pl o r2o P 2 • S 1 J • f 4 •.ISo 

00200+/ r YI 

00210+-25.1r-6 , 9r3. 1 rS, r-6, 9r -21, r-25, r-25, 1 r -7 , r 45. 

00220+/ 

00230tUU 

00240tttU FORMAT STATEMENTS 
OO:?SOtttU 
00260 10 FORHAT (//2Xr12HTHE [1ESIREC1 rl2r47H-TH [1EGF.:EE LEAST-SQUARES EQUATION HA 
00270+5 A FORH OF ,/SXd4HY<X> =SUH OF rI2r19H-TERMS OF ACIUXU:I15Xrl2Hl = O.t 
00280+,,,, r , I2r//20X r 1HI ,:s Xr 4HA (I) r/ 19X 1 3H--- . 2X1 BH-------- 'I) 
00290 20 FORHAT C19Xr1213X1F8.3l 
00300 30 FORMAT (l/2X16HAFTER 1I2,35H ITERATIONS• THE OBTAINE[1 VALUE OF rA613H I 
00310+S 1F8.317H GIVING1/12HAN ERROR OF 1FB.512Xr33HIF YOU WANT TO TRY NEW VALUE 
00320+S OF rA6rl1H AND ERRORrr /4 5HENTER THEM IN THAT OR[1EF\i IF NOT, ENTER o.,O,) 
00330 40 FriRMAT (/2Xr6HAFTER rl2o35H ITERATIONSr THE Ol'TAINE[t VALUE OF 1A614H IS 
00340+ ,F8,3 l 
00350 50 FOF.'.JitAT C//2XrtI10 YOU WANT TO CHANGE ANY VARIABLES AMONG MflEG1 UNCERT1 E 
00360+1Hr ESTN 1tr/lX1tXRTl1 XSTNlr IUNCER• IROOTr ISTATN? <YES OR NOl*l 
00370 60 FORHAT C/2Xr*ENTER THE VARIABLE TO BE CHANGED <HIT RETURNl 1 AN[1 THEN IT 
003BO+S NEW VALUE* l 
00390 70 FORMAT C/2Xr*ANY MORE VARIABLES TO BE CHANGED ?tl 
00400 BO FORMAT (//2X1*ALTHOUGH A *•I2r•-TH ItEGREE LEAST SQUARES CURVE HAS BEEN 
00410+FIHED THROUGH THEtrll X ••GIVEN SET OF ItATAr THE SPECIFIEI1 UNCERTAINTY HARG 
00420fIN IS NOT YET SATISFIE[1t l 
00430 90 FORMAT (2Xr*THE CORRESPON[IING VALUE OF Y<XSTATNl IS *rF8,3l 
00440 100 FOltHAT C//2X1UHE SPECIFIED DEGREE OF THE LEAST SQUARES EQUATION IS => 
00450+ THE NUHBER*rllX1tOF PAIRS OF flATA. REENTER MDEG << Nf'AlRS l tl 

00460***** 
00470UU* DEFINITIONS OF SOHE VARIABLES 

00490***** 

00490 LROOT=5HXROOT 

00500 LSTAT=6HXSTATN 

00510 11 O HDEGRE i:: MDEG 

00520 112 EROOT • ERT 

00530 ESTATN =ESTN 

00540 115 IF <MDEGRE.L T.Nf'A IRSl GO TO 120 

00550 f •R INT 10 0 

00560 REA[1,HDEG 

00570 GO TO 110 

00590 12 0 NROOT•NSTATN -= 20 

00590 HF 'LUSl=HDEGRE+l 

00600 Mf'LUS2 =HDE GRE+2 

00610***** 

00620***** flETERHINATION OF ALL SUHMATIONS IN THE SET OF M+t SIMULTANEOUS EONS , 

00630***** 

00640 I •O 210 I=l rHPLUSl 

00650 DO 200 J= 11 MPLUS2 

00660 SUM=O, 

00670 DO 220 N=lrNPAIRS 

00690 IF ( J, NE.HPLUS2l SUH=SUM+XCNJ **< I+J-2 l 

00690 IF CJ.EO.MPLUS2> SUM=SUM+Y<Nl*X<N>t*<I-ll 

00700 220 CONTINUE 

00710 CCirJJ::SUH 

00720 200 . CONTINUE 

00730 210 CONTINUE 

00740***** 

00750***** I1ETERMINATION OF COEF. AOr,,, rAH OF THE M-TH ItEGREE LEAST -S QUARES 
00760***** POLYNOMIAL BY GAUSS-JORDAN ELIHINATION HETHQ[1 
00770Uttt 
00780 DO 330 K=1 rMf 'LUSi 
00790 Kf'LUS=K+t 
00800 DO 300 J=KPLUSrMPLUS2 
00810 CCKrJ l =CC K rJl/CCKrKl 
00820 300 CONTINUE 
00830 [IQ 320 I= 11 HPLllSl 
00840 IF <I . ED .Kl GO TO 320 
00950 [IQ 310 .J::i~PLUSd1F'l.U5 2 

00860 CCl1Jl•C(l1J)·C<I11'(J.1 CCl\1J) 
00870 310 COtHINUE 
00880 320 CONTINUE 
00890 330 CONTINUE 
00900***** 
00910UUt CHECK FOR UNCERTAINTY REOUIREHENTS 
00920***** 
00930 [IQ 41 0 N=l 1Nf'AlRS 
00940 YOFX=O, 
00950 [lQ 400 M=l 1MP LUSl 
00960 ACHl=CCHd1PLUS2l 
00970 YOFX = YOFX.+ACHltXCNl*t CM·· .ll 
00980 400 CONTINUE. 
00990 IF <IUNC(R,NE,ll UNMARG '"UNCERT 
01000 IF CIUNCER.EQ.ll UNHARG = ABSCUNCERUYOFXl 
01010 IF (ABSCYCNl-YOFXl.t. E.UNHA f;;Gl GO TO 410 
01020 HflEGRE • HflEGRE+t 
01030 IF <HDEGRE,LT,Nf'AIRS,AN!r , Mf1EGRf. , L£.lO J GO TO 112 
01040 MDEGRE=HDEGRE-1 
01050 PRINT 8 0. HDEGRE 
01060 GO TO 700 
01070 4JO C O~Turut: 

0100o•u:u 
01090***** PRINT-OUT OF COEF, AOr,,, 1AH OF THE. Of.lTAINE[1 H-TH 
01100*tttt LEAST SOUARES EOUATI OI• 

t1fGREE 

01110***** 
01120 PRINT lOrHI1EGRE1HPLUSl rHDEGRE 
01130 DO 500 H=lrHF'LUSl 
01140 HMINUS::.H-1 
01150 f'RINT 20rHHINUS,ACHl 
01160 500 CONTINUE 
01170ttUt 
011BOUttt CALCULATION OF VALU ES OF 
01190ttU* 
01200 ' IF (H[lf.GRE,EO,ll IROOT=O 

XJ: :OOT OR XSTA 

01210 S50 IF CIROOT. NE.1.AN[1,ISTATN,N E .l.l GO TO 700 
01220 IF <IROOT.NE . 1> GO TO 620 
01230 600 NCOIIE ,. 1 
01240 CALL NEWRAF· ( XRT l r EROOT .NROO T rNCO[I[ i 
01250 IF CNROOT.LT.:?O> GO TO 610 
01260 PRINT 3 0. NROO T. LROOT. XR T 1 'fRO(JT . u.·ooT 
01270 READrXRT11ERT 
01280 EROOT=F.RT 
01290 IF <XRT1.EO,O .. AN[1,EROOT.EQ. (l,J GO TO b20 
01300 GO TO 600 
01310 610 PRINT 40rNROOTrLROOToXRl1 
01320 620 IF CISTATN . NE.ll GO TO /00 
01330 630 NC0[1E r..: :? 
01340 CAL L NE WRAF' (XS rNl rESTATN , NSTATN, Nl'.Uf.1( l 
01350 IF <NSTATN.LT.20l GO TCJ 640 
01360 f'RINT 301NSTATN1LSTATrXSTNl 1ESTATNrLSTAr 
01370 READ, XSTNlrESTN 
01380 ESTATN•ESTN 
01390 IF lXSHU.EQ . 0.,ArHr.f'~lATN.Ell.t).) m; 1(1 700 
01400 GO TO 630 
01410 640 F'RINT 40,NSTAlN.LSTAf.XSf~lt 

01420 YOFX -=O, 
01430 [IQ 650 M=l ,HF·LUSl 
01440 YOFX=YOFX+CCH.t1F·LUS2lt:XSTNU t: iM-I: 
01450 650 CONTINUE: 
01460 PRINT 90,yn n: 
01470UU:t 
01480Uttt CHANGING VALUES OF SOHE \.'AF\IAf :LE ~: 

01490***** 
01500 700 f'RINT ~iO 

01510 REA[IJICONTI 
01520 IF CICON TI.Ea .:?HNOl GO TO 800 
01530 NRERUN=O 
01540 710 F·RtN'T 6(. 
01550 REA[1, I CHANG 
01560 IF (I CHANG, EO, 4HH[IE Gl REAI1 1H[1EG 
01570 IF CICHANG,EQ,6HIJNCERT) REA01UNCE RT 
01580 IF <I CHANG . EO . 3HERT l REA [1 r FR l 
01590 IF <ICHANG.E0.4HESTNI REA[1,f. STN 
01600 IF (I CHANG , E 0, 4HXR1' 1 I REAii. Xl\1'1 
01610 IF CICHANG.E0.5HXSTN1 l F:(A[lrXS TNl 
01620 IF <ICHANG,f.0 ,6HIUNC£F\I RfAr1.tUNCH: 
01630 I F CICHANG.EO.~HIROOTl READ. IRODY 
01640 IF ( ICHANG.F.0.6HISTATN> REA !trJSl Alfi 
01650 NROOhNSTA TN<'O 
01660 EROOT=ERT 
01670 ESTATN=ESTN 
01680 IF (I CHANG , EO. 4HMr.EG , OR. I CHANG, E 0, 6HUNCF.l\T, or.-. il:HANG. EO. IUtlCER > Nf,:E RUN = J 
b1690 PRINT 7 0 
01700 READ.ICONTI 
01710 IF CICONTI.E0,3HYESl GO TO 710 
01720 IF <NRERUN,EO,ll GO TO 110 
01730 GO TO S50 
0 174 0 800 STOP 
01750 END 
01760•**** 
01770UtU CALCULATION OF ROOT OF FCXJ=O. • AT THE NEIGl!f< IRH OOI• Of.' X:X O, 

01780tttU BY NEWTON-RAPHSON HETHQ[1 

01790ttttt 

01800 SUBROUTINE NEWRAF' ( XOr ERROR ,N ITERA rNEWTONl 

01810 DIMENSION XSC21J,A(11) 

01820 COHHON/BL·OCK/AoMf'LUSl ,Hf'LUS2 

01830 XSC 1 l =XO 

01840 IF <XO . EQ.O.l XS(ll=X0=,0001 

01850 DO 950 N=l1NITERl'I 

01860 Nl'LUS=N+l 

01970 NHINUS=N-1 

01880 910 YNUH::.Yfl(N::.Q, 

01890 [IQ 930 I=l1HF'LUSl 

01900 IF <NEWTON , f0,2l GO TO 920 

01910 YNUM=YNOH+A< Il tXS<NJttC I-1) 

01920 YflEN::.YDEN+< I-1 l*A( I ltXS<Nl•t< I-2> 

01930 GO TO 930 

01940 920 YNUM::.YNUH+Cl - 1 JtA< I l tXS<N l t*< I-21 

01950 YD EN =YflEN+cI-1ltCI-2l:tA(Il*XSCNlt:t( I-3 l 

01960 930 CONT1NUE 

01970 IF CYI1EN.N[.O,) GO TO 9 40 

01980 XSC Nl=C XSCNJHSC NHINU Sl J/2, 

01990 GO TO 910 

02000 9 4 0 ERR=ABSC YNUH/ YDE "NJ 

02010 IF <ERR . LE.ERROR> GO TO 960 

02020 XSCNf' LUS l=XSCN>-YNUH/YDC:N 

02030 950 CONTINUE 

02040 XO=XS(Nf'LUSJ 

02050 GO TO 970 

02060 960 XO=XSCNl-YNUH/YDEN 

02070 970 ERROF.'.=ERR 

02080 NITERA=N 

02090 RETURN 

02100 ENI1 

REA[IY , 


stead of Cramer's rule is that it proves to be a simpler and 
a less time-consuming procedure, especially when the 
system to be solved has more than three simultaneous 
linear equations. . 

This method is a combination of the Gaussian forward 
and backward eliminations. The forward elimination 
consists of the following steps: 
•Elimination of ao from the second and succeeding equa­
tions by dividing the first equation by c11; multiplying the 
modified equation respectively by C21, C31, ••. , cc ...+i11; 

and then subtracting the obtained equations respectively 
from the second, third, ... , (m +1) th equations. The 
resulting set of equations is of the form: 

ao + c'12a1 + c'13a2 + + C~[m+I] a,,, b~ 

c;2a1 + c;3a2 + + c; 1,,,+1 1 a,,, b; 


(2) 

bi ...+11 
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•Elimination of a1 from the third and succeeding equa­
tions by dividing the second equation in the set of equa­
tions in (2) by c ;2; multiplying the modified equation 
respectively by c;2,c~2, ... , c[m+1J2; and then subtrac­
ting the obtained equations respectively from the third, 
fourth, ... , (m + l)th equations. 
•The elimination process continues until the system is of 
the form: 

ao + ci.2a1 + ci_3a2 + ... + ci.tm+IJam =bi. 
a1 + c23a2 + ... + Cl[m+IJam = b2 

(3) 

(m+J) - bim-+l)
Ccm+t] [m+l) a,,. - '"+I) 

The backward substitution process may now be used 
to find the values for all a1 in the reverse order. The value 
of a.., is calculated from the last equation in equation set 
(3) and is substituted in the next-to-last equation to solve 
for am-1, etc. 

In the Gauss-Jordan elimination method, the last pro­
cedure (backward substitution process) is replaced by the 
elimination of a1, starting from the second step, not only 
from the (i +2)th and succeeding equations, as previously 
mentioned, but also from all preceding equations, (from 
the first to the ith equation). Thus, at the end of the pro­
cess, the final set of equations is of the form: 

(4) 

a.., = b/;;;!11 

As we notice, the values of a0, a1, . . . , a.., are obtained 

f(X) 

0. 

Figure 2: An example of a function f(X) that is not monotoni­
cally increasing or decreasing. This is clearly an undesirable 
situation for application of the Newton-Raphson method as the 
successive approximations diverge rather than converge on the 
desired root of the equation. 

directly from equation set (4) as bi., b 2, ... , b!:::!U. 
One remark about this method is that the values c11, 

c i2, .... must be different from zero to make all divisions 
meaningful. If this is not the case for some equations, 
these equations may be rearranged with others which 
have nonzero values of c. 

Newton-Raphson Method 
So far, utilizing the preceding techniques, we are able 

to determine for a given set of n pairs of data, a best-fit 
curve which is represented by the polynomial: 

The roots of Y(X) = 0 and the X-coordinates of the sta­
tionary points (referred to as x...)are determined by the 
following equations: 

Y = ao + a1X + a 2X2 + + a..,Xm = 0 

Y' = a1 + 2a2X + 3a3X2 + + mamxm-l = 0 


As long as Y(X) has first and second defined derivatives 
and the equations Y(X) = 0 and Y'(X) = 0 are solvable, 
the values of XY.o _and XsrA may be calculated by using the 
well-known Newton-Raphson method. 

This is an iteration process in which successive approx­
imations are made in accordance with the formula 

X = X - f(XJ n = 1,2, ... 
n+l n f'(XJ 

For rapid convergence, the initial approximation Xo 
should be in the neighborhood of the desired root of the 
equation f(X) and such that f'(X) =F- 0. This value of Xo 
may be obtained with the aid of a rough sketch or tabula­
tion of f(X) versus X. 

The iteration process continues with converging Xn+• 
until the required accuracy e is obtained, that is 

I Xn+I - Xn I :s; € or I f(XJ/f'(XJ I :s; € 

When f(X) is not a monotonically increasing or 
decreasing function, or when there is a point of inflection 
in the interval {X1 ,X2 ], the Newton-Raphson method may 
cause difficulties. In this case, Xn+1 may tend to diverge or 
f' (XJ may happen to be very small or equal to zero, as il­
lustrated in figure 2. A new value of Xn should be 
reassigned to avoid additional unnecessary iterations or 
to make f' (XJ :;:. 0. This may be accomplished by taking 

X 	the average of that particular Xn and the previous value 
Xn-1 (that is, (Xn)n•w = (Xn + Xn-1)/2). 

Application of this method to our problem yields: 

Y{(XY=O)n} I(XY=O)n+l = (XY=O)n - Y{(XY=o)nJ ' 
Y'{(XY:O)n} Y' {(XY=oJnl 

Y ' {(Xm)nJ(x ) Y ' {(XsTAJnl' 
(XsrA)n+I = STA n - --- ­

Y"{(XsrA)nj Y"{(XsrA)n} 

Computer Program 
The program is written in an interactive manner for use 

with a timesharing system. To provide flexibility and 
ease of execution, some of the variables of the program 
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Listing 2: Sample execution of the program CURFIT. 

001 10+10 , 1 ,o, . 1, J , -· 1 . ' • 00 .l, 1 '0. , • 001 
001?0+ -·2 . , - 1. s ,. --1. 10. , 1 .• 2 •• :? .5r 3 ,, '1. ,5, 

00210+ ··· 25 . 1, ... 6 . r;, 3 .1 , ::; • , -· f.1 . ?1 -~ ·1 • , -·· :.15. , ."· 2:'.:i , .L, ···7 ., '1 5 . 
1

RUN 

I flC [1E Sil'i:Efl 3 ··· TH DEGREE L EAST - - SOUnf~ES EUUATHJN Hr.ts (\ F Of..:t·1 OF 

YCX) = SUM OF 4-TERMS OF ACI>*X*~I I = Q,J,,,,, ~ 


AC Il 

0 5.090 
J 	 - 7 .01 0 

-- 7 .020 
2.005 

Af r £R 4 ITERATIONS, THE OBTAINE[I VALUE OF XROOT IS -1,19~i 

flFTER 4 ITEf\IHIONSr THE D~TAINED VALUE OF XSTAl N I S -.•122 
THE CORHESPONDING VALUE OF Y(XSTATN) IS b,61\b 

[l(J YOU WANT TO CHtiNGE ANY VARIAB LE S AMONG Ml:tEfo UNCERT. Ern' ESTN, 
XR Tl, XS TNI1 I UNC ERr IFWOTr ISTt''lTN ? CY ES OR NO) 

? YES 

ENTER THE VARJnBLE TO BE CHf'lNGEfl CHIT f\ETURN>, AND THEN I TS NEW VALUE 
'? XRT1 

o. 

ANY MORE t.MRIAf1LES TO BE CHANGED ? 
YES 

E'.'.'HER THE VAf"\.[ABL E TO E1E CHANGED CHIT RETURN>, AND THEN ITS NEW VALUE 
"i' XSTIH 
'!' ~. 5 

t"lNY MOF".:E VARIABL ES TO BE CHA NGE D '? 
? NO 

AFTEF".: 4 I TEHiH I ON S , THE 0.BTA INEl• VALUE OF XF".:OOT IS .506 

l"lf7TER 3 ITERATIONS, THE OBTAINED VALUE OF XSTATN I S 2. 759 
THE COF".:r\'ESf''ONl•ING IJALUE OF Y < XST AHl) IS -·2~3 , 1129 

I rO YOU WAN'! TO CHANGE:· ANY l..' i'.if~IABLES AMONG MI:•EGr UNCEHTr Efn, ES TN 1 
XF".:T l, XSTNl, IUNCERr IROOT1 ISTATN !' <YES OR NO} 

.,. YES 

ENTER THE VARIABLE TO BE CHANGE!I <HIT RETURN), f'I N[I THEN ITS Nnl VALUE 
Xf..: r1 

'i' 4. 

l"lNY MOF".:E VilRif1BLES TO fi[ CHANGED ? 
'? NO 

t1r:·T i:::r.- 3 Jn:ru1rurn5,. THE OIHAIN[(l VALUE OF XRCJOT IS .<1.1'}4 

.'1FTH: 1 l ILJ.-r, 1 iUN'J,, fH[ OHTAINEl• Vt\Un- OF XSTATN IS 2.7~W 
r1u.- COl.;T.:r:~· ;r·nutrING VAL.LIL'. u r- Y<XSTAIN) rn - 2~ . 629 

(10 '/UU WANT rn CH~1NOE ANY VARinEILES AMONG M()[Gr UNCERT· Ern. (ST N1 

;mT lr XS1N1r wru;n .; .. :rr.:OUTr JSTATN '!' <YES DR NO > 


NO 
s1or· 

Listing 3: Application of the program CURFIT to a chemical 
engineering problem. 

00 170+61211., .Q0'.7i,o ~o .• o. ,o ,o . • o. 

001 1i'O+~'i, dO, 120. ,30 , 140, r4:::i ~ 


00~ 1 0 1 U:I ~ :~4, 19.5 .!11 19.0 3~ 19.42119. 1' '1 • :19.U'J 

RUN 


PROGRAM CURF IT 

HIE DESH.:E[J 2 ··· T ll DEGFi:EE LEAST--SOUARES EOUAT ION HAS A l"O fiM OF 
Y<X> =SUM OF 3-TERMS OF ACI>*X**I I= 0,1, •.• , 2 

A C I> 

l 7. 960 
1 .062 
~ - . ooo 

[IO YOU WANT TO CHANGE ANY VARIAEfLES AMONG H[1EG~ UNCErn, Eta. EST N, 
XR T 1 r XSTNl, I Wl t;t:n ~ I ROOT~ I STl'lTN ? (YES or.: NO ) 

? YES 

EHTH.: THC VARIABLE TO BE CHANGE[I CH IT RETUf"\N) 1 AN[I HIEN! I TS NEW VAL UE 
? UNCERT 
? .oo;! 

F.NY MOf\E VARIABLES TO [1[ CHANGE[! ? 
'? NO 

THE DESH.:ED 2 - TH DEGREE LEAST- SClUARES EQUAT ION HAS A FORM OF 

Y<Xl:: SU M OF 3-TERHS OF A<I>*X:t::ti:I I:: o,i,,,,, 2 


AC!) 

17, C}6Q 

1 • Ot.12 
0 

~ -.ooo 

DO YOU WANT TO CHi\NGE ANY VAF".:IABLES AMONG HDEG1 UNC ERT1 ERT , EST/'l, 
XRTlr XSTNlr tutf{:;tr.: " !ROOT, I STATN ? CYES OH NOl 

? YES 

EtHEf".: THE VArUAl~L.E TO BE CHANGED CHIT F~ETWW > , ANll TflEN ITS NFW Ul\1. UL 
LJNCEJ\T 

'i' • OOJ 

/'\NY i1DRE LJl'HU/\1tLl!!; TO [1£ CHANGED ;,. 
? NO 

HK: DESIRED ;:~ ··· HI [rE(if\"EE LEA ST- SQUARES EQUATION HAS A FORM OF 

Y(Xl :: SUM l)I- ·1- t Fk"HS OF ACD *X**l I :: o,t •, .. ' :~ 


i'\Cl) 

0 	 17, fJC)4 

1 . 0 7 6 
:l --.001 
J .ooo 

I.10 YOU WMH H J Cfli'lNGt· ANY Vt\Rtf\11L[$ AMONG MflEGr l JNCl"f'1 .. ERTr ESTNr 

XR T1r XS TN lr JUNCEf,, H \t'JO T, JSTflTN ? <YES OR NO) 


" NO 
G 11Jr 

may be modified directly at the terminal in response to 
those questions printed by the program (see listing 2). 

General Features 

The program allows the user to: 


•Enter up to 100 pairs of data. 
•Enter the uncertainty margin as an absolute or relative 
value. 
•Specify the magnitudes of the accuracy margins f y=o and 
EsrA required in the calculation of XY=o and X.rrA · 
•Determine the least-squares polynomial and the values 
of X Y=o and X.rrA. 
•Initialize the iteration for finding the least-squares 
polynomial with any degree which, in the user's opinion, 
may be the desired one. This option eliminates un­
necessary calculations resulting from the choice of the 
first degree as the initial trial. 
•Modify information or values of variables after the 
completion of the first run. These variables include the 
lowest desired degree of the least-squares polynomial m, 
the uncertainty margin, the initially guessed values of 
Xr=o and of the abscissa of the stationary point X.rrA (this 
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is helpful when the least-squares function in question has 
more than one value of Xr=o or X.rrA in the range under 
consideration), and desired accuracy margins er=o and 
EsrA. (This option may be repeated as many times as the 
user wishes.) 
•Monitor when the Newton-Raphson iteration process 
does not converge or does not give the required values of 
Xr=o or X.rrA the desired accuracy so that a new value of 
fr=o or Esr A may be entered. 

Flowchart and Program Listing 
A detailed flowchart and the complete program listing 

are given in figure 3 and listing 1 respectively. The struc­
ture of the flowchart is relatively straightforward and 
should be reviewed along with those definitions or ex­
planations given in the variable-definition text box on 
page 437. 

•Input: the input data is arranged in three groups of 
·DATA statements in the program listing. The first group 
contains the values for NPAIRS, MDEG, IUNCER, 
UNCERT, !ROOT, XRTl, ERT, IST ATN, XSTNl, and 



START 

COMMON/ BLOCK I A, 

MPLUS 1, MPLUS 2 


NPAI RS, MDEG, IUNCER, 
UNCERT, IROOT,XRTJ, 
ERT, ISTAT N, XS TN I, 
ESTN, X'S,Y'S 

NO 
READ MDEG 

MPLUSl=MDEGRE+J 
MPLUS2=MDEGRE+2 
NROOT = NSTATN=20 
I = ! 

J • l 

NO 

NO 

SUM • SUM+X(N) • •tt+ J - 2) 

C(l,J) =SUM 
J •J+ I 

NO 

NO 

Figure 3: Detailed flowchart of the program CLJRFIT. 

K=l 

KPLUS = K+l 
J=KPLUS 

C(K,J) =C(K,J)/C(K ,K ) 
J =J +l 

NO 

l =l 

YES 

J=KPLUS 

C(I, J) =C(I, J) ­ C(I, K) *C( K, J) 
J =J + l 

NO 

NO 

K=K+l 

NO 

Figure 3 continues on 
pages 442-445 
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YES 

ESTN. The second group contains the n values for the in­ Figure 3 continued: 


dependent points X", or X (NPAIRS). The· third group 

contains the n values for the dependent points Y., or 

Y(NP AIRS). These statements are modified to accom­

modate different data. 

•Output: the results consist of the degree of the sought­

for least-squares polynomial and a set of calculated 
values, which are printed in two columns, representing 
the ith subscript and corresponding a, in the representa­

AIM)• C(M, M PLUS 21tion Y(X) = F a, XX'. YOFX. VOFx+AIMl ' XINI " ' t M-1 1 
M•M+l 

Sample Run 
Assuming that the following set of 10 pairs of data is 


given: 


1 2 3 4 5 6 7 8 9 10 

YES __ 

X(i) -2.0 -1.5 -1.0 0.0 1.0 2.0 2.5 3.0 4.0 5.0 

Y(i) -25.1 -6.9 3.1 5.0 -6.9 -21.0 -25.0 -25.1 -7.0 45 .0 

J ~S-;-Y~N~~F-;-; 1 
-iL >UNMARG 1 ______ J 

MOEGRE ' 
MDEGRE+ I 

PRINT MDEGRE 
AND AIM], M• l TO MPLUSl 

IROOT • 0 . 

NCOOE • l 
CAL L NE.WRAP (XRTl , EROOT 1 

NROOT, NCOOE I 

PRIN T N ROOT, XRI I 

YES 

NO 
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Figure 3 continued: 

G 1--- ---"Nc.:.O-< 

YES 

NCODE•2 
CALL NEWRAP(XSTN! , ESTATN, 
NSTATN , NCODEJ 

NO 

YOFX • 0 
M • 1 

YOF X•YOF X+C(M,MPLUS2 >*X STN 1 • ..( M-1) 

M• M+I 

NO 

PRINT YOFX 

GI--------~ 

READ !CONT I 

YES 

STOP 

NRER UN • 0. 

We are going to use the program CURFIT to determine 
the continuous relationship between quantities X and Y 
as well as all values of XY=o and XsTA . A quick look at the 
foregoing tabulation reveals that, in the specified range of 
Xs (-2.0 to 5.0), there are: 
•three distinct values of XY=o between fX(2), X(3) ], 
/X(4),X(5)], and /X(9),X(l0)] due to the change in signs of 
corresponding pairs of Y(i)s 
•two stationary points of which the maximum one is in 
the neighborhood of pair number 4 and the minimum 
near pair number 8. 

Listing 2 illustrates some possible inputs and outputs 
for this particular example. 

Application to Some Engineering Problems 
The applications of the program CURFIT to engineer­

ing problems are innumerable. Here are a few simple ex­
amples of these applications: 

PRINT NSHTN, XSTNl, ES TATN 

READ XSTNl , ESTN 

ESTATN • ESTN 

NO 

Figure 3 continued on page 444 

•Chemical Engineering: the total heat of combustion 
(H.) of fuel oil is observed to be a monotonically increas­
ing function of 0 API (degrees on the American Petroleum 
Institute specific-gravity scale). It is desirable to obtain 
from the following set of data 

Gravity, 0 API 5.0 10.0 20.0 30.0 40.0 45.0 

He, 1000 BTU/lb 18.24 18.56 19.03 19.42 19.74 19.89 

a second-degree function representing H0 versus 0 API 
with an uncertainty of less than 0 .5% (UNCERT=0.005) 
for the given range of degrees API (5 to 45). 

As illustrated in listing 3, the required function may be 
obtained with an uncertainty (to third decimal place) of 
0.2 % as follows: 

He= 17. 960 + .062( 0 API) - negligible term 
(

0 API)2, ± 0.2% 

To obtain an uncertainty of 0.1 % , a third-degree func­
tion will be required, as shown in the last portion of the 
listing. 

•Civil Engineering: in an experiment determining the 
compressive stress-strain diagram of a concrete mix of ce­
ment, sand, and gravel (mix proportion by volume is 1, 
2, and 4, respectively), the following data is observed (a 
kip is a 1000-pound load): 

unit strain E 

(10-3 inch/inch) 0 .1 0.2 0.3 0.5 0.6 0.8 1.0 

unit stress a 0.44 0.82 1.21 1.78 2.08 2.54 2.83­
(kips /inch2 ) 
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Listing 4: Application of the program CURFIT to a civil Figure 3 continued: 
engineering problem. 

00170+7,:~,o, .02,0,0. ,o. r<ho. ,o. 
00190+ . 1, . 2, ,3, .~:1, .6, .a, 1. 
00210+ .4 •h, 82, 1 .21 ,1, 79,2,os, 2, 5 4r::?• (U 
RUN 

PROGRAM CUfiF IT 

THE DESIREII 6-TH DEGREE LEAST-SOUARES EQUATION HAS A FORM OF 
Y(X) ::=SU M OF 7 - TEl\:MS or A<I>*X**I I= 0,1,,,,, 6 

AC!) 

,641 
-a. 762 . 

2 95.608 
-333.314 
573.012 

5 -'177.630 
6 153. 274 

DO YOU WANT TO CHANGE ANY VARIABLES AMONG MDEG, UNCERTr ERT1 ESTN, 
XRT!, XS: rNlP IUNCEf\, ffWOTr ISTATN ? CYES OH NO> 

? NO 
STOF' 

READ MDEG 

READ UNCE:RT 

READ ERT 

Listing 5: Application of the program CURFIT to an electrical 
engineering problem. 

00170+~;;,i,i, .001,0~0. ,Q, ,o,o. ,Q , 

00190 ·1-50. '~.;s. r60.' 70. ,75 , 

00:.! lO t-::?3?. ~, 2 -1 .~ .1,2 47., 2~~i 4. 7, 2 5 1:1. fl 

RUN 


PROGr~AM CURF IT 

THE flESil~Efl 1··TH DEGRFE LEAS T··SWJt'lRES CClUATIO N Hflf:l A FOHM C!F 
Y(XJ = SUM OF 2-TERMS OF A(J)lf<X**I I = o.i, ,.,, .1 

t"ICI> 

0 199.937 
l • 78~~j 

[IQ YOU WANT TO CHANGE ANY VAr..: .lAf)LES AMONG MDEGr UNCERT, f.f(f, ESTNr 
XRTlr XSTNlr JUNCER, IROQT, ISTATN ')' CYES OR NO> 

? YES 

ENTER THE VARIABLE TO FE CHANGED CHIT RETURNl, ANO THEN ITS NEW VALUE 
'i' UNCEf.:T 
? .0005 

ANY MORE 'v'ARIABLES TO l:lE CHANGE[! "' 
? NO 

THE DESIRED 1-TH DEGREE LEAST-SOUARES EOUATION HAS A FORM OF 
Y<X> :c.: SUM OF 2-TERMS OF A<I>*X*t .( I = Od r ... , 1 

A(Il 

1?9.9~~7 

.785 

DO YOU WANT TO CHANGE ANY VARIABLES AMONG MDEG1 UNCERT, ERTr ESTNr 
XRl'lr XSTNlr ll.!Ut: Ek r H.:OOTr ISTATN? <YE:S OR NO) 

7 YES 

ENTER THE VARIAl~LE TO £tE CHANGED (HJ:T RETURN>, AND THEN ITS NEW VALUE 
? UNCERT 

.0001 

ANY MORE VARIA£1LES TO £1£ CHANGED 1 
? NO 

THE DESif\ED 3 - Tfl DEGF:r::E LEAST - SOUARES EOUATION HAS A FORM OF 
Y<X> = SUM OF 4 - TERMS OF ACI)*X**I I= Qr.l, • •• , 3 

A<I) 

0 207.032 
1 	 . 40~) 

.006 
-.ooo 

VES 

READ XSTNI 

YES 

READ IUNCER 

YES 

READ IAOOT 

YES 

READ ISTAT N 

NAEJtUN • l 

(1fl YOU LJANT TO CHANGE ANY VARifH1LES AMONG MDEG, tJNCCRTo ERTr ESTNr 
XRT l r XSTN1, Jl!llt.:ER 11 IROOT1 HiTAHJ ·~ cYES OF·: N(J) 

7 NO 
SHJF' 
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Figure 3 continued: 

SUBROUTINE NEW RAP 

(XO, ERROR , N ITERA , NEWTON) 


YES 

XO•XS(NJ-YNUM/YDEN 

NP l US • N+l 
NMINUS • N-1 

VNUM • YOEN • 0 
l•l 

YNUM• 

NO 

YN UM+( 1-1 )*A( I )*XS( N)**( 1-2) 

YDEN• 
YDEN +( 1-1)*( [ - 2 )*A( l )*X S(N J**( 1-3} 

ER ROR • ER.R 
N I TERA • N 

RE TU RN 

XS(ll•X0• ,0001 

YNUM • 
YNUM +Al I J* XS (NJ**( 1-1 l 

YDEN• 
YD EN+ ( 1-1 J*A( I J*X S (NJ ..( 1-2 l 

XS(NI • (XS( NJ+X S(NMI NUSI )/ 2 
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Deflection (inches) 10.8 21.6 27.0 37.8 48.6 64.8 81.0 86 .4 97.2 108.0 

Load (pounds) 74.0 117.0 132.0 145.0 150.0 152.0 168.0 183.0 226 .0 300.0 

Table 1: Data collected when determining the load/ deflection characteristics of a bevel spring, supported and loaded at the edges. 
The program execution in listing 6 will generate the best-fit curve for all points. 

For a required absolute uncertainty of ± 0.02 
kips/inch2, from listing 4 we know that a sixth-degree 
polynomial representing a versus E is obtained as follows: 

a = 0.641-8 .7621: + 95 .6081: 2 -333.3141:3 

+ 573.0121:4 -477.631:5 +153.2741:6 

Listing 6: Application of the program CU RFIT to a mechanical 
engineering problem. 

00170+10,2,i, ,03,0,0. ,(), ,o,o . ,o. 

00190+1.0 . 8 121. 6 127 . , 37 . D•'IO . 6 , 64, 9, B J . dJ6 . 4 , 9 7. :~ , 100 . 

00'..!10t 7 4 . , 11 7 . r132. • 1·15, , 150. '1 ::;:~ .,11.iB ., 1B :L , :?:!f> .. ' 75\>0. 

RUN 


F'ROGra'lH CURFIT 

THE flE S IRHt :~-TH DEGREE LEAST·· SCIUARES EOIMTION IM S A FO r\M or· 

YCX) =SUM OF 4 ·-· TEr-i MS OF ACI>*X**I I "" ()pf,,.,, 3 


AC IJ 

0 1 . 164 
s . 261 

~ - • l~i 3 
3 .001 

no YOU WANT TO CHANGE ANY VARIABL ES flMONG M[•EGr UNCERT r EF"..:Tr ESTNr 
XlnJ, XGTN.l r IUNCEf\ , IROOTr ISTATN ·~ <YES OR NO) 


? YES 


ENTER THE Vf'IR IABLE TO [ IE CHANGEU CHIT fa;''Jllf'.:Nl, flND THEN ITS NEW VALUE 
? UNCERT 
~f • 0 1 

f\N Y MORE VflRIABLES TO BE CHANGED ? 

? NO 


THE [1ESIREC1 3- 'TH DEGREE LEAST-SQUARES EOLJATION HAS A FORM OF 

Y< X> = SLJM OF .4-TERMS OF fHI>*XU(I I = Or:l 1 •• ., 3 


A< I> 

1.164 
8 .2 td 
- . l~i] 

. 001 

[ tO YOU WflNT T U CHAN GE ANY 'JARIAl:)L.[5 AMO NG HnE G, l.J NCERT r Er-n. ESHh 

XRTl, XS TN l , IUNCE R, IROQT, .ISTATN ? <YEG OR Nil > 


~'" YES 

ENH'. R THE Vl\ l\J;'\ l lU.: TO BE CHf'l NGED <HIT "'FTl/FiN> fl flN[I TH EN !TS NI u vnt llF 
? UN CE RT 
? . 005 

ANY HO l\:E Vr'1Fn ABLES TO BE CHANGE[I ·~ 


? NO 


rtrE [ 1(SlfiED 8 -'I If J1U ilffE LEA S r - s rwri r.-Es . FOUATimi IU\!i ri F"ORH nr 

YCXJ - SUH or ? -T ERMS OF IHl xitr I ,..,. {).\,,. ,, 8 


f',(J) 

0 1 10 . 4 ~1 3 

I - 3:' .9...i7 
~ 3 . 5!'0 5 
J - • .17~ ., .oos 
!:'i - .000 

, ()()()l· 
- . 0 0 1) 

: ~ . ooo 

1111 rlill Wl',NJ lfl l.,llnN1:r f'ilJ Y 1Jf'ifd ,"'!I'.ll. .. l. ::i l'd10IJG HltCG r UNITr;-r , r:rn. n: rN, 
·1, 1 1 - . : TUI , 1rnwF1~ . nwo r. 1!";rn rf'I •' c yi:.s on NU ~ 

· . /•!/ ' 
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•Electrical Engineering: in an electrical testing 
laboratory, a technician obtains the following set of data 
for the determination of resistance R0 at 0°C and 
temperature coefficient of resistance a of a conductor. 

T, °C 50.0 55 .0 60.0 70.0 75 .0 

Rr, ohms 239 .2 243.1 247.0 254.9 258.8 

Listing 5 gives the following results: 

Rr = R0 (l + aT) = 199.937 + 0.785T, ±0.05 % 
or R0 = 199.937 ohms 

a = 0 .785/199.937 = 0.00393 (°C)- 1 

This value of a indicates that the conductor is made of 
platinum. 
•Mechanical Engineering: the data observed in the deter­
mination of the load/deflection characteristics of a bevel 
spring, supported and loaded at its edges, is illustrated in 
table 1. 

As shown in listing 6, for an uncertainty of 1 % , a 
third-degree polynomial is determined as follows, where 
D is the deflection: 

Load= 1.164 +8.261(D)-0.153(D)2 +0.00l(D)3 

An eighth-degree polynomial will be required for an 
uncertainty of 0.5 % . • 

Glossary 
Gauss-Jordan elimination: This mathematical 
algorithm is a means of solving a system of 
simultaneous equations. It proves to be most effective 
when the system to be solved has more than three 
simultaneous linear equations. The procedure itself in­
volves the simplification of a matrix formed from the 
coefficients of the system of simultaneous equations. 
This method is also referred to as the Gaussian reduc­
tion method. 

Newton-Raphson method: A mathematical technique 
which employs an iteration process in which suc­
cessive approximations are made to determine the 
roots of a polynomial equation. These successive ap­
proximations are calculated from the fallowing for­
mula: 

Cramer's Rule: An approach to solving a system of 
simultaneous equations involving the use of deter­
minants, This method is most desirable when dealing 
with a small system of equations. 

http:573.0121:4-477.631:5+153.27
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May-June 

Data-Processing Courses, the 
Hartford Graduate Center, 
Hartford CT. For informa­
tion on these courses, contact 
the Hartford Graduate Cen­
ter, Attn: Don Florek, 275 
Windsor St, Hartford CT 
06120, (203) 549-3600, ext 
252. 

May-June 

Workshops from the Na­
tional Institute for Manage­
ment Research, various cities 
throughout the US. Word­
processing implementation 
and supervision and auto­
mated office implementation 
workshops are to be held. 
The weekend courses are 
$395 and $495, with dis­
counts available for atten­
dance at two or three work­
shops. Contact Department 
C-Wordprocessingfeb2, 
NIMR Seminars, POB 3727, 
Santa Monica CA 90403, 
(213) 450-0500. 

May-July 

Courses from Integrated 
Computer Systems Inc, 
various cites throughout the 
US. Courses on computer 
network design and proto­
cols, multiple micro- and 
minicomputer systems, and 
fiber-optics communications 
systems are to be held. The 
fees for these 3- to 4-day 
courses range from $695 to 
$795 . Contact Integrated 
Computer Systems Inc, 3304 
Pico Blvd, POB 5339, Santa 

Monica CA 90405, (213) 
450-2060. 

May-July 

Courses from Zilog, various 
cities throughout the US. An 
introduction to microproces­
sors; the 280, 28, and 28000 
family of components; PL2/ 
SYS programming; develop­
ment systems; and other 
topics concerning 2ilog prod­
ucts are covered in these 
courses. Fees range from $150 
to $595. For a schedule of 
times and places, contact 
2ilog, 10340 Bubb Rd, 
Cupertino CA 95014, (408) 
446-4666, ext 5586. 

May 1-2 

The Third Annual Comput­
ers in Education Conference, 
Seattle Pacific University, 
Seattle WA. This conference 
will feature panel discussions, 
workshops, and exhibits. 
Special emphasis will be 
placed on the use of micro­
computers in elementary and 
high schools. Contact Jerry 
Johnson, Seattle Pacific 
University, Seattle WA 
98119. 

May 4-7 

National Computer Con­
ference, McCormick Pl, 
Chicago IL. Approximately 
90,000 people are expected to 
attend this year's National 
Computer Conference (NCC). 
The use of robots and ar­
tificial intelligence will be 
among the program sessions 
at the Personal Computing 
Festival during the NCC. 
This will be the first time that 
personal-computing exhibits 

II or II Plus 
48K $1180.00* 
3.3 Disk $525.00* 
Lang Sys. $399.00* 
Integer Card $158.00* * 
Apple Soft Card $158.00 

IDS Printer 
Model 445 $695.00* 
Model 445G $750.00* 
Model 460 $1095 .00* 
Model 460G $1145.00* 

T I Printer 
Model 81 O $1625.00* 

System B $5299 .00,. 
VIP $3599.00~ 
3005 $7250.00it 

·Add 3% for shipping 
on COD's pay shipping in 
advance. For faster 
delivery send cashier's checks. 
Hawaii Residents 

Include 4% Sales Tax 

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,. 70 Main St, Peterborough NH 03458. 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. 

Computer 
Warehouse 

P.O. ·Box· 1777 
Honolulu, HI 96806 
(808).523-1552 
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Jf. Jf. Jf. WRITE OR CALL FOR FREE CATALOGUE Jf. Jf. Jf. 
- CALIFORNIA COMPUTER SYSTEMS HIGH IN QUALITY. LOW IN l'RICE 

ZBO CPU , 4 Mhz, with one serial po rt; 12 slot S-100 ma infr ame, disk contro ll er , 64K 
Dy namic Ram, C PI M 2.2'" . . . . . . . . . . . . . . . . . . ... .. . ....... . $1,645. 
Interfaced to 2 Shugart 8 ", si ngle sided, dou ble de nsity drives mounted in our own, 
beau ti fu l M AX BOX w it h power supply a nd fa n . .. . ...... ... ............. $1,250. 
A complete S-100 system for unde r $3,000. T HE BEST BUY O N THE M ARKET. 

IMS 5000 and 8000 Systems 
Outstanding lo ng term reliab il ity and performance. These systems feature a ZBOA CPU, 
S-100 bus; double de nsit y dri ves (e it her si ngle or double sided), OMA disk contro ll er, 
64K RAM, 2 serial & l paralle l port. Prices include the very finest implementation of 
CPIM® avai lable in the en tire industry. Ha rd disk and multi user software options. 
Desk top o r desk enclosed. 5000 OT w ith dual, sin gle sided min i drives . $3,225. 

8000 OT wi th dua l sin gle sided 8" drives . . . $4,755. 

PER SCI-THE KING AND QUEEN OF DRIVES! 
Model 299B: Dual headed drives, total 3.2 MB unforma tted $2,300. 
Model 277: Dual 8 inch drives, voice coi l positioned, IBM compatible, 1600 K BYTES 

per drive, unforma tted . . . $1,210. 
Slimline cabinet and powerfor eithe r 277 or 299 . . . . . . . . . . . . . . . . . . . . . . . . . $ 300. 

• DRIVES 
The MAX BOX: Manufactu red by /0'111 0 . Ow<'llS Assoriates. 8" dual drive cabinet 
complete with power supply & fa n . W ill holdQ umes,Shuga rts or Siemens. Exce ll ent 
design and engineer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 325. 
W ith 2 Shuga rt BOOR dri ves $1,250. With 2 Q UME Double sided dri ves $1,650. 

MPI Bs1 . . . $265. B52 . . . $365. B92 . . . s soo. Shugart . . . $ 450. 

HAZEL TINE 1500 .. .. ... .... . $925. 
1510 ' . . . . . . . . . . . . ' ' .. ' . . . . $1,030· 

IMS MEMORY 16 K stati c . 
32 K stati c . . ...... . , . 
64 K Dynamic with pa rity . 

$350. 
$650. 
$755. 

AMPEX DIALOGUE 80 CRT . S9so. 
Remova ble keyboard, 2 page memory, 
(4 opt ional), b lock tra nsmit. 

TEI MAINFRAMES, S-100 
12 slo t, table top 
22 slot, table top 
Rack mount s, add 
50 Hz, 220 vo lts, add . 

$500. 
$670. 
$ 50. 

$ 50. 
CENTRONICS 737 . .. . ...... . $780. 

Sa me as T RS-80 Model JV 
Apple ser ial / pa rallel interface . . $195. 

TELEVIDEO CRTs 
912 . . $780. 920 .. $850. 950 . . $1,050. 

TWX 710 588 2844 lers: 

EPSON MX80B . . ........ . $550. 

Overseas Cal

Event Queue-----------------------------------------------------------­
have joined the rest of the 
conference in the main ex­
hibit area. Over thirty techni­
cal sessions will be held. All 
major companies will be re­
presented. Contact the Amer­
ican Federation of Informa­
tion Processing Societies Inc, 
POB 9658, 1815 N Lynn St, 
Arlington VA 22209, (703) 
558-3617. 

May 5-8 

INTELCOM 81/Paris, Paris, 

WE EXPORT: 
SEE O UR AD FOR NEW PRODUCTS O N PACE 18 

JOHN D. OWENS 

Associates, Inc. 

12 Schubert Street 


Staten Island, New York 10305 

212 448-6283 212 448-2913 212 448-6298 

France. INTELCOM (Inter­
national Telecommunications 
and Computer Conference 
and Exhibition) 81/Paris is 
part of a program to promote 
an international dialog on 
vital subjects in the telecom­
munications field. This con­
ference attempts to guide the 
evolution of the computer 
and its technology by com­
bining the efforts of private 
companies, government, and 
equipment users. 

Phone 212 448-6298 or Cable: OWENSASSOC 

For information about at­
tending, presenting a paper, 
or exhibiting at INTELCOM 
81/Paris, contact the Con­
ference Affairs Group, Hori­
zon House, 610 Washington 
St, Dedham MA 02026, (800) 
225-9977; in Massachusetts 
(617) 326-8220. 

May 7-8 

The Eighth Annual Comput­
er Show, Valley Plaza Mid­

:1 

land, Midland MI. This show 
is being sponsored by the 
Saginaw Valley Chapter of 
the Data Processing Manage­
ment Association. It will 
feature data processing soft­
ware and hardware, comput­
er peripherals and equip­
ment, forms, supplies, graph­
ics equipment, and educa­
tional services. Contact Don 
Seidel, DPMA, Saginaw 
Valley Chapter, University 
Center MI 48710, (517) 
790-4220. 

May 11 -13 

Custom Integrated Circuits 
Conference, CICC'81, Amer­
icana Hotel, Rochester NY. 
The CICC aims to bring to­
gether designers, producers, 
and users of custom inte­
grated circuits to discuss re­
cent developments and future 
directions in the field. Papers 
will be read on applications, 
algorithm-implementing in­
tegrated circuits, fabrication 
techniques, interfaces and in­
terconnects, computer-aided 
design, and testing and quali­
fication. Contact Dr Rajinder 
Khosla, General Chairman, 
Research Laboratories, B-81, 
Eastman Kodak Company, 
Rochester NY 14650, (716) 
722-2525. 

May 11-13 

Fourth Annual Rosen 
Research Personal-Computer 
Forum, Playboy Resort, Lake 
Geneva WI. This forum fea­
tures guest speakers from all 
the major personal-computer 
hardware and software com­
panies. The Rosen Forum is 
one of the most prestigious 
and important seminars in 
the industry. The registration 
fee for this 3-day session is 
$295. For further details, con­
tact Rosen Research Inc, 200 
Park Ave, New York NY 
10166, (212) 586-3530. 

May 11-13 

The Thirty-First Electronic 
Components Conference, 
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• TELETYPE 
Model 4320 AAA . . . . . . . . . $ 885. 
220V. mode l with transformer insta lled 
inside cabinet $ 985. 
Model 43ASR, 8 leve l, 1 • tape . $2,595. 
Limi ted supply o f Model 45 availa ble. 

GRAPHICS SOFTWARE 
O n li ne. real time, for the M9900 to 
dr ive th e Mic roangelo. Fo r use in design 
of PC board masks, IC masks and o th e r 
applica tions. . . .... $1,000. 

CORVUS HARD DRIVES 
We are the S-100 CORVUS dealer in the 
New Yo rk area. 
MODEL 11, Hard Disk System $4,820. 
Mirror Backup System $ 715. 

TELEBUFFER43 ASR . $945. 
Ci rcui t card designed for interna l ins tal ­
lation in the Model 43 Teletype. 
Changes the 43 into a buffe red send/ 
receive device, enabling it to functi on as 
a Telex wi thout paper tape. Provides 
fr om 4K to 16K by tes of int ernal mem­
ory for storage of message. Contents of 
memory may be edited and manipu lated 
in preparation fo r transmissio n. Options 
include fo rms con trol and answer back. 

TARBELL 
Double density controller . .... .. $420. 
Cables . . . . . . . . . . . . . . . . . $ 40. 
Comp le te T AR BELL P roduct Lin e 
Ava il able. 

UPGRADE DEC LA 35/36 . . . $750. 
In c reases baud ra te to 1200. Micropro­
cessor contro ll ed. Many options avail­
ab le. Enthusiastic use r response. long­
term reli a bi li ty . Fro m DataSouth. 

IBM 3101 CRT ModellO . .. $1,195. 
Model 20 . . $1,395. 

Selec tric- li ke. detached keyboa rd. 9x16 
dot matrix. Maintenance con trac t from 
IBM only $70 per yea r 

Communications Software from 
from Hawkeye Grafix 

Enables com munica ti ons fr om a micro 
to a terminal or to another micro, mini 
o r maxi computer. 
Object Code $75. Source Code $250. 

ITHACA INTERSYSTEMS 
Full S-100 IEEE Compatibility' Full 24 
add ress bi ts. OMA disk controller. SYS­
TEM 2A in cludes 20 slot mai nframe 
w ith fro nt pane l. 64K Dynamic RAM. 
ZBO CPU. 4 MHZ. extended addressing 
ca pability. 4 parallel. 2 serial 11 0 flo ppy 
controlle r. Ou r discounted pr ice, $3,415. 

3M SCOTCH"' Diskettes 
JllOX 
o ~ l en 

Model 740 ,8" single sided, 

5 
llOXES 

Price 
per box 

si ngle de nsity .. $29.00 $ 26.50 
Model 741,8 " single sided, 

double dens it y. 38.00 35.00 
Model 743 ,8" double sided 

dou ble densit y 46.50 42.50 
Model 744,5 '/ • · soft sec tored single sided, • 

sin gle de nsit y. . 29.00 26.50 

MARINCHIP SYSTEMS M9900 
Elega nt 16 bi t CPU. S-100 compa ti ble, 
mu lti user, mu lti processor opera ting 
system. BASIC. FOR TH. META. PAS­
CAi., Word processor, text edito r. 
CPU kit and software package . $ 550. 
Assembled . . . . . . $ 700. 
Complete system, 64KB. 
two dri ves $4,995. 

CAT from NOVATION 
O ri gi na te/ Answer back ........ $175. 
CAT-D $185. 
Connects directly to tele pho ne lin e wi th 
a plug- in jack. Elimin ates need fo r 
acous tic couple r. 
AUTO-CAT . ... ....... $240. 

MICROANGELO . $2,280. 
High resolut ion graphics sys tem. 15". 
22MHZ. green phospher screen, 72 key 
keyboa rd; includes complete cabl ing 
and software. From SCION. 
S-100 Graphics card . . . ....... $ 960. 

Event Queue-----------------------------­
Colony Square Hotel, Atlan­
ta GA. Papers will be read on 
semiconductor-processing 
technology, optoelectronic 
devices, manufacturing tech­
nology, materials, hybrid 
microcircuits, discrete com­
ponents, interconnections, 
reliability, and connectors. 
Contact T G Grau, Bell Lab­
oratories, Whippany Rd, Rm 
3B-312, Whippany NJ 07981; 
or Electronic Industries 
Association, 2001 Eye St 
NW, Washington DC 20006. 

May 14-16 

The Tenth ASIS Mid-Year 
Meeting, Fort Lewis College, 
Durango CO. The American 
Society for Information 
Science's (ASIS's) theme for 
this year's meeting is "Using 
Information ." Among the 
topics to be addressed are 
user studies, decision 
making, organizational 
change, government, educa­
tion, management, access to 
information, and designing 
information systems for use. 
For information, contact 
ASIS, 1010 16th St NW, 
Washington DC 20036, (202) 
659-3644. 

May 16 

Introduction to Pascal, 
Princeton NJ. The Princeton, 
New Jersey, chapter of the 
ACM (Association for Com­
puting Machinery) is spon­
soring this seminar. Contact 
Ronald Orcutt, EDUCOM, 
POB 364, Princeton NJ 
08540; or Bill Hafstad, (201) 
457-4055. 

May 17-20 

Expo '81, Loew's Anatole 
Hotel, Dallas TX. Expo '81 is 
a combination of exhibits and 
technical sessions. The ex­
hibits cover everything from 
graphics systems to industrial 
computer-control systems. 
The technical sessions range 
from tool design, design en­
gineering, and robotics to 
numerical control. For more 
information, contact Num­

erical Control Society, 519 
Zenith Dr, Glenview IL 
60025, (312) 297-5010. 

May20-22 

Joint Conference on Easier 
and More Productive Use of 
Computing Systems, Univer­
sity of Michigan, Ann Arbor 
MI. This conference intends 
to combine the insights of the 
social sciences, humanities, 
computer science, and 
human-factors engineering. 

* * * TELETYPE MODEL 43 INVENTORY SALE * * * 


WE OFFER A FULL RANGE OF EXPERT CONSUL TING SERVICES 

Contact Gregory A Marks, 
4258 Institute for Social 
Research, University of 
Michigan, Ann Arbor MI 
48106, (313) 763-3482. 

May 20-22 

Videotex '81, Royal York 
Hotel, Toronto, Ontario, 
Canada. Videotext informa­
tion systems allow users to 
call up information, make 
resezvations, pay bills, ex­
change electronic mail, read 

an electronic newspaper, 
shop, and play video games. 
This conference will review 
videotext developments in 
Europe, Japan, and North 
and South America. Demon­
strations of videotext systems 
will be given. Seminars on 
standards, legal aspects, and 
economic issues will be fea­
tured. Contact Videotex '81, 
316 Lonsdale Rd, Suite 3, 
Toronto, Ontario, M4V 1X4, 
Canada, (416) 598-1981. 
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tario, M5S 1V6, Canada. Rt 27, Franklin Park NJMay 21-23 

08823, (201) 297-6918.Annual Conference of the 
May26-29Educational Computing Or­ May22-24 

ganization of Ontario, National TRS-80 Microcom­ Office Korea 81, Korea Ex­
Sheraton Centre and the On­ puter Show, Statler Exposi­ hibition Center, Seoul, South 
tario Institute for Studies in tion Center, New York NY. Korea. Exhibitors will come 
Education, Toronto, On­ Exhibits from over 100 manu­ from the United States, 
tario, Canada. Exhibits on facturers, distributors, and Japan, the United Kingdom, 
the use of computers in retailers of equipment for the and South Korea. Comput­

TRS-80 Models I, II, and III, ers, copiers, facsimile sys­schools and discussions on 
tems, and office equipmenthow to locate suitable educa­ and Color and Pocket com­

tional materials will be fea­ puters, will be featured. and supplies will be pre­
sented. Further informationtured. Contact the Con­ Seminars and talks will be 
may be obtained from Clappference Office, OISE, 252 held at the show. Contact 
& Poliak International, 7315Bloor St W, Toronto, On- Kengore Corporation, 3001 

Auto-Cat™ lets your computer It's FCC approved for direct 
terminal answer other terminals telephone line connection. You 
over the phone line automatically. just take it home and plug it in. 

It's the deluxe way, for Cost? Less than any other 
example, to receive a program comparable modem. Under $250. 
from a friendly computer. Or take And it's from Novation. The 
data from any of the information recognized leader in personal 
sources. Then store the informa­ communications. 
tion in your computer's memory­
and have it there at your beck and Auto-Cat by 

call-all automatically. 

Auto-Cat is a state-of-the-art llNovationll'I 
originate/auto answer, all digital, 


Call for details:
crystal controlled unit with every­
thing in one compact package. (800) 423-5410 
It sits right unde:r your phone. In California (213) 996-5060 

Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 
Computerland, and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
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Wisconsin Ave, Washington 
DC 20014, (301) 657-3090. 

May30 

Amateur Fair, Minnesota 
State Fairgrounds, St Paul 
MN. Exhibits, prizes, and 
booths are featured at this 
swapfest for computer hob­
byists. Contact the Amateur 
Fair, POB 30054, St Paul MN 
55175. 

June 1981 

June 6-9 

Atlanta Small Computer 
Show, Atlanta Hilton, Atlan­
ta GA. Producers of small 
computers, peripherals, sup­
plies, and services will be ex­
hibiting at this show. Busi­
ness owners, corporate and 
government executives, data­
processing managers, doc­
tors, lawyers, and other pro­
fessionals are expected to at­
tend. Obtain additional in­
formation from The Atlanta 
Small Computer Show, 4060 
Janice Dr, Suite C-1, East 
Point GA 30344, (404) 
767-9798. 

June 9-11 

Understanding and Using 
Computer Graphics, Chicago 
IL. This seminar covers the 
latest in graphic-system tech­
nology, including hardware, 
software, and applications. 
Contact Bob Sanzo, Frost & 
Sullivan Inc, 106 Fulton St, 
New York NY 10038, (212) 
233-1080. 

June 14-18 

The Second National Con­
ference of the National Com­
puter Graphics Association, 
Baltimore Convention Cen­
ter, Baltimore MD. Comput­
er-graphics demonstrations, 
exhibits, and workshops will 
be held. Contact the National 
Computer Graphics Associa­
tion Inc, 2033 M Street NW, 
Suite 330, Washington DC 
20036, (202) 466-5895. 

June 16-18 

NEPCON East '81, New York 
Coliseum, New York NY. 
This exposition is aimed at 
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engineers, prototype devel­
opers, production specialists, 
and testing personnel. Tech­
nical programs will be pre­
sented. Contact Industrial & 
Scientific Conference Man­
agement Inc, 222 W Adams 
St, Chicago IL 60606, (312) 
263-4866. 

June 17-19 

National Educational Com­
puting Conference, North 
Texas State University, Den­
ton TX. This conference will 
provide a forum for individ­
uals and institutions inter­
ested in educational comput­
ing. Computer literacy, com­
puter education for teachers, 
and computers in education 
are some of the topics to be 
covered. Contact Dr Jim 
Poirot, NECC-81 General 
Chairman, Computer 
Sciences Department, North 
Texas State University, Den­
ton TX 76203. 

May 29-31 

The Sixth Annual Computer­
fest, Franklin University, 
Columbus OH. Talks on 
robots and calculators will be 
featured. Microcomputers 
and small-business systems 
will be presented. This show 
is being sponsored by the 
Midwest Affiliation of Com­
puter Clubs and Franklin 
University. Contact Comput­
erfest '81, Paul Pittenger, 215 
Delhi Ave, Apt J, Columbus 
OH 43202, (614) 224-6237. 

June 23-25 

Comdex/Spring, Madison 
Square Garden and the New 
York Statler Hotel, New 
York NY. Computer and 
computer-related manufac­
turers, systems houses, com­
puter retailers, dealers, dis­
tributors, manufacturers' re­
presentatives, commercial 
OEMs (original equipment 
manufacturers), and other re­
lated businesses will be ex­
hibiting. Contact The Inter­
face Group, 160 Speen St, 
Framingham MA 01701, 
(800) 225-4620; in Massachu­
setts, (617) 879-4502. 

June 29-July 1 

The Nineteenth Annual 
Meeting of the Association 
for Computational Linguis­
tics, Stanford University, 
Stanford CA. Syntax, pars­
ing, and sentence generation, 
computational semantics, 
discourse analysis and speech 
acts, speech analysis and syn­
thesis, machine and machine­
aided translation, and mathe­
matical foundations of com­
putational linguistics are 
some of the topics that will be 

discussed. Contact Don 
Walker, Artificial Intelligence 
Center, SRI International, 
Menlo Park CA 94025, (415) 
326-6200, ext 3071. 

July 1981 

July 29-31 

The 1981 Microcomputer 
Show, Wembley Conference 
Centre, London, England. 
Seminars on microcomputer 

applications in business, pro­
duction, and education will 
be presented. Topics for con­
ference sessions include hard­
ware availability, software 
packages and development, 
automatic test equipment, 
robotics, and process control. 
Exhibits from major Euro­
pean and American manufac­
turers will be featured. Con­
tact TMAC, 680 Beach St, 
Suite 428, San Francisco CA 
94109, (800) 227-3477; in 
California, (415) 474-3000.• 

CatM 
Somedaytli 
won't be a phone 

Fast, accurate, reliable-and under $199. without one. 
The only way to realize the full potential 
of your small business or personal com­
puter is to tie it in with other computers. 
And the best way to do that is with a Cat 
acoustic modem. 

A Cat modem lets your computer talk 
face to face with any other compatible 
computer or terminal within reach of 
your phone, over standard telephone 
lines. 

You can work at home using the com­
puter at your office. Send or receive data 
from anywhere. Or swap programs. 

Cat. Someday there 
won't be a computer 
without one. 

_cat by

Novation 
Tie your computer into the world. 
Call for details 

(800) 423-5410 

In California (213} 996-5060 

Available at Hamilton/ Avnet, Kierulff Electronics, Byte Shops, Computer land, 

and your local computer store. 


Novation, Inc .. 18664 Oxnard Street, Tarzana, California 91356 
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U.S.A. 

ARISTO/POLKS


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

MXBOT 
$499 

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

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

*7x9 dot matrix *3 way paper handling 
*5, 10 or 16 chrs. per inch *BO chrs. per 
seconds proportional/50 chrs monospaced 

O.S.I. SUPERBOARD Ill 
279 

Technical Forum 


Build a Noise-Based 

Random Number 


Generator 

Terry Mayhugh, 11632 Midhurst Dr, Concord TN 37922 

At some time, nearly every programmer finds it 
necessary to generate random numbers. If a card dealer is 
being simulated, or a Klingon scanner display is being 
created, the RND function available in most versions of 
BASIC may be adequate. However, the pseudorandom 
sequence generated by RND can bomb in critical applica­
tions where a truly random number sequence is needed. 
Truly random numbers are extremely difficult to 
generate, especially within a nonrandom machine such as 
a computer. 

The best that can be accomplished purely by software 
is the generation of finite-length sequences that appear to 
be random. However, the actual members may be related 
to specific calculations recently completed by the com­
puter. Such complications will contaminate the results of 
signal-recovery simulations or digital-filter problems. 
Even a computer card game may be biased by a previous 
bet. Ideally, the actual random number generation 
should be done outside the computer. 

Figure 1 is a block diagram of a simple generator 
capable of producing truly random sequences of any 
length. A free-running oscillator, running asynchronous 

OSCI L­

LATOR 


8-BIT PARALLEL 
COUNTER INPUT TO 

COMPUTER 

$1495-
Typewriter quality Daisy Wheel Printer 
Parallel or Centronics Interface *Diab/a 
Wheels and Ribbons compatible 

TYMAC APPLE TO 
CENTRONICSINTERFACE 
CARD including CABLE 

$119.99 

NOISE 
SOURCE 

v 

COMPARATOR 

Figure 1: Block diagram of a generator that produces true ran­
dom numbers. Through pulses created by the random-noise 
source, the free-running oscillator is gated to the 8-bit binary 
counter. Since the instantaneous amplitude of the voltage from 
the noise source is unpredictable, the width and arrival of the 
gate pulse generated by the comparator are also random. 
Therefore, the B bits available from the counter are truly ran­
dom. 



MAGIC WAND TM 

$325 
This powerful word processor is i n stock for 
most CP/M compatible systems. including 
Radio Shack. North Star, Vector Graphics. 
Cromemco and APPLE (with Z-80 card @ 
$295 and Videx 80 column board @ $295 ]. 
We will custom configure your diskette if you 
will specify: CPU, terminal, printer. 

Our fully interactive 

MAIL MAGIC™ 
mail management software, with 14 user de­
fined fields and full merge and sort capability is 
available for $149. 

We will also quote on all specific hardware and 
software for APPLE, PET and Vector Graphics. 

Computer City -.&..P.O. Box 60284 B 

Houston TX 77205 


(713) 821-2702 

Magic Wand is a registered trademark of 

Small Bu61ness Applications 


Mail Magic is a registered trademark of 

Computer City 


Circle 78 on inquiry card. 

1'-EX-NJE_w._1___ 
interface converts 
vour Typewriter 

into Printer 

• Finest print qualltV • Low cost 
• Easvlnstallation • Outck dellverv 
• Fits IBM SEl.ECralO'J typewriter with no modlflc.atlon. 
• For TRS·80Jl; Apple;!!. or anv parallel or RS232 port. 
•write or phoneformore information. todavt 

- U.S. and worldwide sales ­

Ex INTERNATIONAL INC. 
16140 Valerio St. 
Van Nuvs, CA 91406 USA 

TEL: 213/781-0020 TLX/TWX: 910-495-1767 

Circle 205 on inquiry card. 

ATARI .,OWNERS 
SCREEN PRINT INTERFACE 
Obrein hardcopy or any screen image (graphics and I or 
IOXI) on aimer 0 TRENDCOM 200 or IOS 440 Poper 
Tiger printer . Simptyanachthe supplied parallel printer 
cable and load the software rrom cossene (may be 
Hansrerred 10 Disk). Obtain a ··picture" or the screen 
on your prin1or under Oirocl (CTRL ?) or program (XIO) 
control. Works in all graphics I text modes os we ll os 

LPRINT and LI~~~~ $1 3 9 
Parallel Printer Interlace !or the 
ATARI 400 I BOO 
Connects to confloller jacks 3&4 works wilh BASIC I OOSJ 
ASSEMBLER Three printer connectors available: 

ATAlll 400 I 800 
TllENDCOM 100 I 200 A4P-1 A8P-1 
CENTllONICS 7 30 I 7 37 A4P-2 A8P-2 
CENTllONICS 36 PIN' A4P-3 A8P-3 
CAsoJesodd6% rox 
MC I VISA accepted 

·Fits all other parallel Centromcs plus Anodex. Bose 2, 
Epson. Comprint ono Microtek . Order by port numbe1. 
ATARI is a recognized lrodemork of ATARI. Inc 

.MACROTRONICS, inc. ro\ 
1125 N. Golden Stale Bl'ld . I Su it e G 

Turlock. CA 95380 IA) (209) 667·2888 1634·8888 
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******************* 
••COMPUTER SURPLUS•• 
******************* 

Used micro computer systems 100% 
functional. $600 to $1500. Video 
terminals & keyboards, $50 to $700. 
Stringy floppy units-brand new, 
$300. All the above with documen­
tation. Computer cabinets. 19" rack, 
$50 to $100. Power supplies, capa­
citors, ribbon cable, cooling fans, 
misc. components & hardware. We 
buy used microcomputer systems 
-all types. Also deal in IBM. 
Univac, Data General and Data 
Point. 

CALL VIC CLOUGH at 
(216) 4 73-0866 

DATA HARDWARE 
701 Beta Dr. #4 

Cleveland Ohio 44143 
• If .......................... 
*. 

DEALERS WELCOME 

Circle 112 on inquiry card. 

Fine Software Tools in C 

The Toolbox 

li st prints that nms in g source l1s1mg 
xref crms reference C program ~ 

sort alphabetize by all o r part of text lin<' 
col arrange text in columns on page 

print paginates text for hard copy 
and more 

All programs are in portable Wh1t esmith C xref 
and list are compatible with the compiler's error 
li s t ing Tit le lines on list and print output includes 
the date on RT-11 systems Source code on tf ' 
floppy and manual a va ilab le imme d iate ly for MS 
(lax and shipping included) Specify RT-11 or CP/M 
fo rmat 

The Toolsmith 
Dept. BYTE 

P. 0. Box 22511 
San Francisco, CA 94122 

RT -11 is a tradem ark of Digital Equipment Corp 
CP/M is a trademark of Digital Research 

Circle 413 on inquiry card. 

CONVERT ANY TV 

TO A HIGH QUALITY MONITOR 


- hi• ­
HICH QUALITY 

I ~ 11TlTlTTT v 
1 v v 
1 v v 
T v ' -_u~I1100 KITS 

• Hot Chassis or Transformer sets 
• 64-80 characters per line 
• By-passes tuner & l.F. 
• Normal viewing unaffected 

• 	Safe-Easy kit installation 
ACVM Hi-resolution $34.95 ppd. 

V.A.M.P. I NC. 
Box 29315, Los Angeles, CA 90029 
Calif. Residents add 6% Sales Tax 

Circle 422 on inquiry card. 

~ w ScotcH 

DISKETTES 

Write for our 
complete list.SAVE 40% 

51/.i "Sgl. Dens. 26. 70/10 
Specify soft, 1 0 or 16 hard sectors 

8" Sgl. Dens. 27.30/10 
8" Dbl. Dens. 35.80/10 

Specify soft or 3 2 hole hard 

Add $2.00 shipping - Michig•n •dd 4% t•x 

L YBEN COMPUTER SYSTEMS 
27204 Harper Ave. 


St. Clair Shores, Ml 48081 


Authorized Distributor 
Information Processing Products 3M 

Circle 224 on inquiry card. 

wabasH 

When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash_ 

MasterCard. Visa Accepted. 

Call Free (800) 235-4137 


Circle 312 on inquiry card. 

Skyles Electric Works 
231 E South Whisman Road 
Mounta in Vi ew. CA 94041 

Circle 368 on inquiry card. 



Technical Foru111--------------------------------------------------------­
to the microprocessor clock in the computer is gated to an 
8-bit binary counter through pulses created by a random­
noise source. Since the instantaneous amplitude of the 
voltage from the noise source is not predictable, the 
width and the time of arrival of the gate pulse generated 
by the comparator are unpredictable. The sequence of 
numbers available from the counter is truly random (if 
you do not try to sample them at an excessively high 
rate). For the component values shown in figure 2, there 
should be no problem in any microprocessor application. 

The numbers generated by this technique are uniform­
ly distributed; any number in the set of all possible 
numbers (O thru 255) has the same probability of occur­

+lOV 

ring. The mean or expected value of the distribution lies 
at the center of the set of all possible numbers. 

Circuit Description 
The noise of zener diode 01 is amplified by IC4 and 

IC5, which are configured as high-gain wideband 
amplifiers. The amplified noise from IC5 is compared 
with the DC wiper voltage of R18 at the input of com­
parator IC6. A logic level is generated at the comparator 
output and is used to gate on and off a TTL (transistor­
transistor logic) oscillator (IC2), which runs free at about 
3 MHz. A cascaded dual 4-bit binary counter (IC3) is 
clocked by this oscillator. 

C7 

Rl C3 

4.711 O.Oll' F 
+12 TO +l6V 

POS POS POS 
4 OUTP UT SEN SE STBL 

POS 
INPU T 

ll'F 10 IC 1 
GROUN D SG3501 VOLT 9 

ADJ 

5 NEG 
INPUT NEG NEG NEG 

OU PUT STBL 

R3 
9K 

+5V 

180pF 

5 

CEXT 

+5V 

14 

Vee 

OUT ll-'7'-------'-11 lA 

IC2 
74LS124 

l FC2 
2 FC l -GROUND B 

15 
-Vee GROUND 

9 

2 
l CLR 

7 
GROUND 

12 2 CLR 

8-BIT 
INPUT TO 
COMPUTER 

~.,_.....16=-lVcc 
SENSE 

6 7 8 

-12 TO -l6V 

+lOV 

R4 
68011 

C9 

+6~ 
R5 
6BOl1 

ClO 
ll'F 

Dl 
1N747 

R6 
lK 

cs 
0.0 1,.F 

R7 
147K 

+lOV 

RB 
51 c 12 

+6?; 

R9 RlO 
l47K 51 

-lOV 

-lOV 

Rl2 
147K 

l E 

6 

Rl3 
l47K 

+lOV 

-lOV 

Cl9 C20 
l,._F J,._ F 

">-6----t~,_.-,.,,,,.~ 

+lOV 

Rl6 
l.5K 

RlB 
D2 lOK 
1N747 ,_____~ 

+ lOV 

R20 
5111 C22 

+~ 

-lOV 

R22 
47K 

7 

+5v 

R23 
lK 

Figure 2: Schematic diagram of the random number generator described in this article. The noise of 01 is amplified by IC4 and !CS. 
The amplified noise from JCS is compared with the DC wiper voltage of RlB at the comparator input of IC6 . The leuel genera ted at 
the comparator input gates IC2 (running at about 3 MHz). The oscillator is clocked by IC3 (a cascaded 4-bit binary counter). The cir­
cuit should be shielded. Pin numbers shown for /Cl (Silicon General 3S01) are those for a TO-S package. 
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!! AEAL TIME!! 

The TIME MACHINE from ALPHA OMEGA COMPUTER 

SVSTEMS isn' t ju91 ariother digita l clock chip surrounded 

b y Inter l a ce c ircu it ry . It's en i n te lli')enl m icrocomputer 

based peripheral device. 

The TIME MACHINE communic1 t -:-~ w ith your computer 

via a seria l 1/0 port at a u ser selectable data rate between 

300 and 2400 baud. RS -232, R S -4 22 , or current loop 

communication may be used. 

Batt ery prot e c tion aga i nst power loss is inc lu de d. The 

TIME MAC H IN E automaticall y computes da y of the week 

and leap yea r. Buffer e d outpu t PUis e s al on e second, one 

minu te , and on e hou r in terv al s a re p rovided. 

Dime nsions a re 2. 5 x 4. '5 x 7.5 inches. Batt eri es, 

pow er suppl y , a n d communi c at ion cabl e are in c lude d . 

P rice is o n ly $450 s ingl e lot and quantity d i scounts are 

available. De a ler inquiries invited. Off the shelfdvlivery . 

Circle 52 on inquiry card. 

M A G I C W A NO• 

AS DATA BASE MANAGER 


Appli c ation N otes: For eosy screen prompted ( 'n1~r oc1t..i"') 

d<J!o enlr y , dalo volidal ion ond update; r ecord se lec tion ond 

r eport wr iting. Comprehens ive he lp messages l o sc reen. 


~r~~~e9 :n!0~i;p~~Yofli:~;c~r~~ . i ~r:w~~skth1r~:~h~:'iU;:e~';jd 
lo, de1e1e entr y; multip le code lines, vp to 128 user-de f ined 
lines pe r reco rd; sel ec l s (bu t do es not sari ); pri nts merged 
lellers, labels ond r epo rls. AppliC:(J l lM Noles will help ge t 
your l augh opplicol ions going quick ly and cosily by showing 
you the f ull appli ca t ion pow er o f !his fon los l ic , versa til e 
software . $3 5, wilh purchase of Magic Wond• only $ 10. 

MAGI C WANO• ( I. I) THE BEST word proce:uing 
pockoge - there's nothing os powerful, useful, o r 
OS easy t o use. Requires 32K CP / M •, MP/M•, coos• or 
Oos is• ond CRT l e r m ino l w it h addr essable cur so r . 8" 
sof t-sectored or 5•• N orl hS lor•, Veclor Grophic • -Mic ropo li s•, 
SuperBr oin • di sks . Apple• II &. II-Plus w/ Microsoft Z80, 
spec if y SupR term or V ideole rm boo1d, 13 or 16 sectors. 
T R S SO- Mod II, spec if y your CP/M vers ion. D e l iver ed 
ready to run - cuslom configured lo your CPU, le rminol, 
printer ond di sk ; inc lu de s lesson f iles on di sk , fu lly 
illuslr oled Users' Monuol ond o Reference Cord. $299. 

10,000 WORDS PROOFREAD IN I MINUTE 
SPE LLGUARO• THE BEST, most useful spelling 
pockoge ovoiloble. Re quires 32K C P / M•, M P /M• o r 
COOS• . Wo r ks w i l h ony console device. Compotiblr. wi lh 
Mogic Wond•, Word S! or•, El ect r ic Penc il• and mony rrorc. 
Fully l ested. Reody l o run 8" sofl- se c l o red or 5" DD 
N orthStor•, Micropolis •, Svper8rotn• disk. $269. 

1 

I
Spellguord• ond Magic Wond•, only $510. 

We rigorously select, use and support 
the soflwore we sell. Orders p romptly 
ac kno wledged. Checks fTIUSI cleor be f ore 
shipmen! . Our low prices refl e ct full cosh 
discounl while moinloining qua l ity cuslom er 
se rvic e. Expo rt orders welcome. • = trodemork. 

PELICAN PROGRAMS 
49 Pelican Court, Syossei, NY 11791 

(516) 921 - 3063 

Circle 446 on inquiry card. 

SURPLUS ELECTRONICS 

ASCII ASCII 

-===-=·­
TRS-ao· COMPATIBLE, IBM 

SELECTRIC"' -BASED 1/0 TERMINAL 
with ASCII conversion installed: $645.00 

Many Other Items Available: Tape Drives; 
Cable; Cassette Drives; W ire; Power Supplies 
(5 volt 35 amp, others); Di3plays; Cabinets; 
Transformers; Heat Sinks; Printers; Com­
ponents. 

Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 


130 Northeastern Blvd. 

Nashua, N.H. 03062 


Phone orders accepted using VISA or MC 

Toll Free 1·800-258-1036 


in NH 603-889-7661 

"TRS-80 is a trademark of the Radio Shack 


Division of Tandy Corporation. 


Circle 438 on inquiry card. 

3Nappa Lane. Weslpor1, CT 06680 

APPLE DISKS 

Each Containing Multiple Programs 


BASIC TUTOR SERIES - V 101·107 
A series o f seven disks with 67 studies designed lo r novice 

programmers. Teaches how to progr am your APPLE, 
in APPLE soft basic . 

$10/Doc and Demo Disk, or $190/Series and Doc. 
Tutor I - Intro to programming commands . S32 
Tulor II - Graphic commands • Hi- res & Lo-res • . 32 
Tutor Ill - Studies in text Illes and word processing 32 
Tulor IV - How to create mu1lc programs . . 32 
Tulor V - Novice program sample studies . •• , •• .. . 32 
Tulor VI - Programming loctir+!que'!I: . . . •. .•. , •. . • 32 
Tulor VII - UllllllH for study and use . . •. . • 32 

0/A S•rlea V 120·140 
Subject matter studies. Each disk has 5.. pgms within the 

subject. All use Oueslion/Answer format. Great 
fordl1cu11lons. $10/0oc and Demo, or $32/Disk and Doc. 

0/A - American History: Presidents. Wars. etc 
O/A - Human Blology: Bones, Organs, Diet. etc. 
0/A - lnorgenlc Chemistry: Elements, Ions, etc 
0 /A - El•mentery Attronomy: Stars. Conston:nti::Jt\$. etc . 
0 /A -World Hlslory: European. Anci ent Asian. etc. 
0/A - Generel Blology: Plants, Animals. etc. 

BHIC Aid - V 108 
Uselul routines and utilities to aid the novice pr ogrammer . 

Increases speed and elliciency when you transplant these 
routines Into your programs. $10/Doc - $39/Disk and Doc . 
Attronomy I - $32 Phytlc• - $32 Teatlorm - $39 Pol · 
Pourri - $24 Ed Demo - $24 Populallont - $24· Others in 
Calalog. lnvento1y ·SSO Accounls -$50 -$10/Doc. each . 

A ll orders pre-paid o r P.0 .'S. Send tor free cata log. 
Add $2.00/ mail each order - Guaranteed disk runs. 

Circle 144 on inquiry card. 

nie lnlerface Exoans1on Board gives 
your computer these leatures 

Phone Modem 
2K E·PROM OPTION • nS1ac~ Now 

PC B'1<1rd&u:;er m.ir\.1a1 32 K Memory 
Real· Ti me Clock MDX·1 

Parallel Port 6495 
RS·232 Port 
Dual Ca sselfe Line • 
Floppy Disk Controller · MDX·2" 

On Board Supply 
Silk Screen 7495 
Solder Mask fl<W500 !01 ~ n•11 1 hn9 

Expansion Port 11, """'1""9 r e.a~<('~· 
Man ual ".kril~ 6d0 $ • S ;U{'~ 

MANUALS $7.95 
- FR([ r AMrHUT AVAJLABL( ­

(o<l ll or wrire 

Circle 244 on inquiry card. 

SOFTWARE 
DESIGN ENGINEER 
BSEE/BSCS. minimum 3 years 
programming experience. Real ­
time systems programming and 
software development for elec­
tronic switches is a plus. Ex· 
perience with PASCAL or C or 
Assembly language required. Call 
collect or send resume to Ken­
neth w. Cooper, Harris Corpora­
tion , RF Communications Divi­
sion, 1680 University Avenue , 
Rochester, NY 14610, (716) 
244-5830, EXT 3356. 

~·HARRIS 

COMMUNICATION ANO 
INFORMATION PROCESSINGI • I 

An Equal Opportunily Employer M/F . 

Circle 175 on inquiry card. 

S4850 VALUE 

NEW IN 
ORIGINAL 

BOXES 

PERTEC Model 8840A-9·45 

INDUSTRY STANDARD INTERFACE 


CAPABLE OF IND. STD. ANSl·IBM DATA FORMAT 


READ/ WRIT E DATA IN STANDARD ANSI-IBM COMPATIBLE 
FORMAT 

DUMP WINCHESTERS AND HARO DISKS: 10 Inch reels hold up to 
3600 " of t1pe - 34.56 Megabrles unblocked. 

EXCHANGE DATA & PROGRAMS WITH LAR GE MAIN FRAMES 
AT SCHOOL, WORK, SERVICE BUREAUS ETC. 

BARGAIN PRICED MINI-COMPUTER UPGRADE. OEM List $4850 + 

A large OEM oversWck makes !hese mduslry standard dnves available 
al a lra c11on oT !heu current hs1 pric e Fully optioned dnves h andle up 
to 10 5 inch reels o l stand Md ine ~pens 1ve •17 mer> mag ca pe. S1 andard 
19·· rack mount or use right oul or The box on steel sh1pp1ng lrame 
which eas•ly supports drive in any pos1!1on 

SPECIFICATION SUMMARY: 800 BPJ. ANSI industr y standard IBM 
compatible data lorrnat. dual !lead (read aller wnte) 45 IPS read/write. 
200 IPS rewind. BOTIEOT sensing, 95·2SO VACt48-400 Hz (sel up lor 
1 10 VACl 60Hzl. solid stal e. appro~ 1 year ol d. all 110 signals TTL and 
OTL compa tib le. tension arm tape bullenng . lull control pane! 

FULL SPECIFICA TI ONS: Call or wr•Te lor lull set cl spec sheets 

TEAMS: Guaranreed brand new drives 52400 FOB Morris Plains. Price 
includes lull Pertee ""Operating and Serv.ce Manual. '" Manual alone $30. 
deduclable horn order 

Phone res~rval<OnS ana 
QVe~hOnS are welcome 

201/267-1117 

Desk Top Computer 
This un it is a computerized Electronic Secre­
tary. It keeps time. date. calendar. message, and 
meeting files. Originally sold thru a major mail 
order house for over $450. 

Technically. it's a 6507 MICRO. ROM. RAM. 
Panaplex Alpha Display, Ni-Cad battery, Power 
Supply, Keyboard, Wood and Aluminum Case 
with Schematic and operating instructions. 

Most of these Computers are warranty returns. 
We are offer ing Refurb ished. like new, units for 
$99.95 and AS JS (most have minor problems) 
units for $44.95. Add $4.95 for shipping and 
handling. All units are complete as described. 
All sales are final. California Residents add 
6.5% sales tax. 

Send Payment with order o r call our Order Line 
408-272-2320 and use your MC or VISA card . 

Solid State Surplus 
P.O. Box 32418/San Jose, CA 95152 

Circle 378 on inquiry card. 

ATARrGAme

owneRs 


YOU ALREADY OWN A 

POWERFUL HOBBY COMPUTER 


Realize its capabil i ties by plugging our Magi­
Card module in to your unaltered Video Com­
puter SystemT.M. console. If you have ever 
wanted to program a computer or learn about 
microprocessors, our Magi Card and detailed 
instruction manual are an unmatched educa­
tional value. If you have ever wan ted to under­
stand and use the video and audio capabil ities 
of your ATARI game, our MagiCard will un­
lock its mysteries . Features include 1 K bytes 
of RAM and a 2K byte ROM monitor. Using 
your keyboard controllers, you will soon be 
creating your own 6502 machine language 
programs. To receive your MagiCard and man­
ual (including sample programs and instruc­
tions for building a cassette interface), send 
check or money order for $49.88 (in Illinois, 
add 6% tax) to Computer Magic , Inc., Box 
JJSJA, Fox Valley Center, Aurora, Illinois 
60505. 
ATARI and Video Computer Sy!>lem are trademark!> o ! ATARI Inc. 



APPLYING MICll:OC:OMPUTUt TECHNOLOGY TO THE MAl'IU,ACTUIUNC INDUSTRY 

CENTEC Process Systems Inc. 
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~t~=:?M~nuracturtna costg:,""" ! ~~:,: ;; 
;;;;,i~"'EstimiltQ~!S~~MGE': ,;,,, ~";1. ·:.::: 
DD·.'~ lJR-1~·.. .:i~:~c~. ;.::~~ ,,~uvp :-::; l. ~~' !:/L.·:::L r.,ri. llli:" 
~"':'.·:...,E ::u~.'~'!. i~~ .. !-S• YR a t. ;s S.1":_¥, :t=."J. Ei:; 
Mr ~:c l :-~~'~'-~'J ,,:·~;; .. :.~Ill ... ~ 1- ..~.·.3 
L;:.~ " t ~~· 
C'Jlf·~ .i:r'if -:~~ .. ,.,~i;~ ' -: P(~pare!C De~iled:'·r : !:~~~ : ~:~; 
D L'~ ,.;~~~:;: :Manufa¢turrn·g, Costs to -~ ·:~~: ~::~ 
""''--"·"''"' your Specification 5, •••,, 
ei·.~rr..".;L ;:>~~Nr Gl,,lt~•·E~:... ·".~S~ 

OC:::tit; ; "41 T(!'J ·~ ,, 

•r•<t~ :- ,,..,.. '"·-~ e Effect ofChanges '""'·""o 
Instantaneously ;---~~ ~;-=:·;;;: 
Recalculated and Printed 

"' 1-1' ,, "'ill t.• ~~,:o~·.:-~· It.: F" ,,.. :-·r.:~:Tf",f.>·~·-i.. L~1~1'.J;<. 

~~.~:~·~;. '.~~·:' r••; ,., ' . " Data Formattecf for'Enirj ,;,I",, ''''"0 

in "DCF" 

111 l~ij~~~~~~~~l~~~:l I I I CENTEC Process Systems Inc. 

0 DCF $125.00 0 MCE 75.00 0 Both 149.00 

0 AMERICAN EXPRESS 0 VISA 0 MASTERCARD 

___Check or money order enclosed __ 

I I I I I I I I I I I l I I I l Valid Jrom __ to _ _ 

Name ______ (Please print) Signature - - ----- ­

S~eel _ _____ City ____ Slate_Zip - ---­

CENTEC Building 11260 Roger Bacon Drive 

Reston, Virginia 22090 


OR CALL - 703/471-5999 
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' 
Technical Forum---------­

Parts List 

IC1 Silicon General SG3501 dual regulator 
IC2 74LS124 oscillator 
IC3 74LS393 dual 4-bit counter 
IC4, IC5 Harris HA2517 op-amp 
IC6 LM311 comparator 

R1, R2 4.7 ohm 1/4 W 5% CC (carbon composition) 
R4, R5 680 ohm 1 /4 W 5% CC 
R8,R10,R14,R15,R20,R21 51 ohm 1/4 W 5% CC 
R17 10 k-ohm 1/4 W 5% CC 
R19 100 ohm 1/4 W 5% CC 
R22 47 k-ohm 1/4 W 5% CC 
R23 1 k-ohm 1/4 W 5% CC 
R16 1.5 k-ohm 1/4 W 5% CC 
R3 9.00 k-ohm 1 /8 W 1 % mF 
R6, R11 1.00 k-ohm 1/8 W 1 % mF 
R7,R9,R12,R13 147 k-ohm 1/8 W mF 
R18 10 k-ohm miniature 10-turn potentiometer 

C1 ,C2,C4,C6,C1O,C14,C15,C19,C20 1 µF 25 V tantalum 
C9,C12,C13,C17,C18,C21,C22,C23 6.8 µF 25 V tantalum 
C3,C5,C8,C11,C16 0.01 µF disc ceramic 
C7 180 pF disc ceramic 
01 , 02 IN747 zener diode 

Table 1: Parts list for the circuit shown in figure 2. 

A great deal of power-supply decoupling and isolation 
is used in the analog section of the generator. This is 
necessary to avoid picking up the 60 Hz power signal or 
any other periodic power-supply noise that could destroy 
the randomness of this circuit. 

The circuit should be constructed within a shielded 
enclosure to avoid RF (radio frequency) or other in­
terference that could cause a periodic output from IC6. 
The ± 12 V supply in my SwTPC 6800/2 (actually ± 14 
V) has an unacceptable amount of 60 Hz ripple for this 
application, so a dual IC regulator (!Cl) regulates this 
voltage to a clean ± 10 V for the analog electronics. 

Alignment of the generator is relatively simple if an 
oscilloscope is available. R18 is adjusted while viewing 
the waveform at pin 7 of IC2. This potentiometer should 
be adjusted until the waveform at pin 7 spends an equal 
amount of time in its high and low sta.tus. That is, the 
brightness of the scope trace should be adjusted for 
uniform brightness at its top and bottom edges. If no 
scope is available, set the potentiometer for 50 to 100 m V 
at the wiper. 

The eight counter bits may be connected in any order 
to the eight lines of the parallel port of the computer. In 
my particular application the port is read with a load­
accumulator instruction when a number is needed. No 
strobe or handshaking is used. 

A Gaussian, or normal, distribution can also be 
created using this uniform generator. Using what statisti­
cians call the Central Limit Theorem, a normal distribu­
tion can be created by averaging several random numbers 
of any other type distribution. I have found that a conve­
nient and sufficient number of samples in most cases is 
64. Averaging multiples of 2 maintains maximum speed 
becaµse the division in the averaging process can be done 
with simple accumulator shifts. Of course, speed is 
sacrificed with this method because only one normally 
distributed number is created for every 64 uniform 
numbers generated.• 
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Circle 329 on inquiry card. 

$ GET YOUR SHARE $ 
Join the thousands of winners who have built 
on their computer interest to create a success­
ful data processing-based business, and: 
SHARE IN THE MINI/MICROPROCESSING BOOM 
Read this exciting new book: 

MAKING IT IN DATA PROCESSING ­
ON YOUR OWN IN THE EIGHTIES 

Written by experts in the computer business, I this book contains all you need to get"started, 
including: 
• 	How to locate manufacturers who will help 

finance your new venture. 
• What types of business are available 	and 

are best for you. 
• Actual sources of Venture Capital looking 

for new businesses. 
• Complete guides to pricing, sales promo­

tion, advertising, publicity, and marketing. 
• Dozens of sources of information to help 

you build your business. 
To order, just clip this ad and send with only 
$19.95 to: 

THE SEABIRD PRESS 
PO Box 461, Lexington, MA 02173 


Full 30 day money back guarantee 


Circle 362 on inquiry card. 

HEATH/ZENITH 89 USERS 
16K Memory expansion card to make H/Z89 
a 64K machine 

Assembled and Tested . . . .. . . .... $ 100 

REM EX Intelligent 8'' Floppy drives OS DD 

Master I. 2MByte . . .... $1 715 
Slave 1.2 MByte .... .. .. ... .. $ 995 
Master & Slave in a box 

2.4MByte with power supply . . ... $2990 

ANADEX Printer DP-9500 

added 2k buff er ... ...... .... .. $1475 

Shipping Not Included 

25 % Down on All Orders 

SECURED 
COMPUTER 

Circle 364 on inquiry card. 

AN EXTENSIVE GUIOE 
TO ALL 
MAJOR SOFTWARE FOR 
MAJOR HARDWARE 
SYSTEMS 

Over 1000 Programs 
Major Business 
Applications 
Vertical Software 
BIG FIVE 
Operating Systems 

[HJCllll. 
5DfTll7111\E 
illHfl\'5 GUIDE 

Send $8.95 plus $1.00 Postage and Handling to: 

OFFICIAL SOFTWARE BUYERS GUIDE 
P.O. Box 18278, Reno, Nevada 895i1 


Please allow 3 weeks for delivery. 

DEALER INQUIRIES INVITED 

Circle 289 on inquiry card. 

TRS -80* 
Owners 

Interface your level II computer to 
your temperatu re sensors, wind sen­
sors, joysticks, etc. Control your 
heating/cooling systems, solar col· 
lectors, wind generators, etc. The 
uses for this interface are limited 
only by your imagination. 

• 8 analog inputs (8 bit A/D) 

• 8 on/off outputs (TTL drive) 

• Connects directly to TRS-80* 

• Price $149 .00 

• Visa, Master Card, C.0.D. 

W.S. ELECTRONICS 

P.O. Box 203 


Meadville, Pa. 16335 


*Trademark of Tandy Corporation. 

Circle 432 on inquiry card. 

IJCAI·81 

ITH INTERNATIONAA 
JOINT CONFERENCE 

ON ARTIFICIAL 

INTELLIGENCE 


24-28 AUGUST 1981 
UNIVERSITY OF BRITISH COLUMBIA 

VANCOUVER. B.C .. CANADA 

The major International artificial 

intelligence conference 


All· day Tutorial Program. August 24 

Week·long A.I. Research & 


Development EKhiblt Program 


Conference Information: 
Richard Rosenberg. 

s~r~~~:1;~1g~:~hsc~~~~~biil . 
Vancouve r. BC.. Canada V1;1T tWS 
(604 )22 8·3061 
Tutorial and R&D Exhibit Programs 
Information: 
L ouis G. Robin:; o n, 

Aml'rican Associiltion f•r Artificial lnt l!lligl'nce 

Stan ford Umvl'rs11y. 

Box 3036. 

Stanford. CA lJ4JOS . US A 

14 15)4%·HH25 


Circle 189 on inquiry card. 

$ $ $ $ $ $ $ 

STOCK MARKET 
.<Joftwaie filaclm,ye 

$ $ $ $ $ 
GIVES YOU THE $AME EDGE B!G BROKEi\AGE 

HOUSES AND J.ARGE INVESTMENT FIRMS KAVE 

HAD FOR YEARS. KNOW JUST WHEN TO BUY 

AND SilLL. BIG PROF ITS IN VERY SHOXT 

TIME '#ITHNO PREVIOUS STOCK EXPERIENCE 

ALL PROGRAMS NOW IN "BASIC" TO rlUN ON 

YOUR PERSONAL COMPUTER SYSTEM. 

ENCLUDES: 1)THE STOCK ANALIZER 
2 )NET GAIN & TAX LIABILITY 
3)PERSONAL FINANCE MANAGER 

ORDi::R YOUR COMPLETE MONEY MAKING STOCK 

MARKET PACKAGi:: TODAY. ONLY $29.95 

PLi::ASil SPICI FY COMPUTER MAKi::. Comee 

with written moneyback garentee. 

C. P. A. f/,oflwa1te
Suite 335 
820 16TH STREET 
DENVER, CO. 80202 

Circle 238 on inquiry card. 

RS·232 PROBLEMS? 
' 

~f~ 
·Y, . 

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 DATA, 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 4751MENDOTA, IL 61342 

Circle 43 on inquiry card. 

*OHIO SCIENTIFIC* 
OWNERS 

~~~ 
*ANNOUNCES* 

Star-FORTH V2.0 

A FORTH- 79 Standard System 


NOW Available For All Systems 


79.95 Disk Systems 
59.95 Cassette Systems 18K and up) 

PLACE YOUR ORDERS NOW! 

SPECIFY SYSTEM 


Gfu,,s~~ 
451 5 Whisper Lake Dr. #8 

Florissant, MO. 63033 

(3141 355-2396 
(314) 837-4495 

DEALERSHIPS A VA/LABLE 

Circle 386 on inquiry card. 



Technical Forum . 

Fast Fourier Cornes Back 
Alastair Roxburgh, 50 Maitland St, Dunedin, New Zealand 

The program "Fast Fourier for the M6800," by Richard 
H Lord (February 1979 BYTE, page 108), contains an 
overflow bug that I discovered while testing a version of 
the program written for the 8080 processor. (See listing 
1.) After the exact nature of the fault was ascertained, a 
theoretical explanation for it was easy to find. The prob­
lem concerns the maximum two's-complement value 
allowed before scaling commences. The 6800 program 
requires that any data point outside the range of - 64 < 
data < 64 be scaled down before the next pass. Scaling 
divides all data values by 2. However, during passes 2 
thru 8 it is quite possible for the results of arithmetic 
operations to exceed the 8-bit two's-complement-number 
range of -128 :s data < 127. The reason for this can be 
seen by referring to lines 205 and 215 in the original pro­
gram. These lines yield: 

~ 

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. 

RM' = RM + RN*COS(X) + IN*SIN(X) 

Letting RM= RN= IN= M, the maximum data value, 
then: 

RM' = M*(l + COS(X) + SIN(X)). 

The maximum value of RM' is then M times the max­
imum value of 1 + COS(X) + SIN(X). This maximum 
value occurs at an angle of 45°, given by TAN(X) = 1. 

Thus, the maximum value of RM' is M(l + .Ji.) or 
approximately (2.414)M. Letting RM' = 127 (the max­
imum positive 8-bit two's-complement-data value), then 
M = INT(127/(1 + .Ji.)) = 52. 

Thus, the data should be scaled before each pass if any 
point exceeds the range - 52 :s data :s 52. It makes little 
difference to the spectra whether the relational operators 
here are greater-than-or-equal or merely just greater­
than. The 6800 program should be amended accordingly: 

00268 CMP A #$CC (-52) 
00270 CMP A # $34 (52) 

The test program that uncovered the overflow error 
used program-generated square waves with a period of 
six data points (equivalent to 10.667 Hz using a sampling 
rate of 64 Hz). Every amplitude from 128 ± 127 down to 
128 ± 1 was tested and the power spectra, as well as 
SCLFCT, were printed out (requiring approximately 
three hours at 110 bits per second). 

Each transform in the 8080 program takes 3.6 seconds 
to compute with a 2 MHz processor clock. The power 
calculation is fast, because a lookup table is used. 

When FFTs (fast Fourier transforms) are computed on 
a minicomputer that has sophisticated error-trapping 
hardware, the usual practice is not to perform any pre­
scaling, but instead to allow arithmetic overflow to 
occur, do a software interrupt to a scaling routine, and 
return. This way, fewer scalings of all the data are re­
quired, yielding results with the maximum possible 
numerical precision. The 6800 can detect two's-comple­
ment overflows and can efficiently perform (two's com­
plement) arithmetic shifts to scale the data, but it does 
not have an automatic overflow trap. The advantage of 
slightly better numerical results would be outweighed by 
the time required to call an overflow-checking subroutine 
after most arithmetic operations. The 8080 is even worse 
off; it has neither a two's-complement-overflow indicator 
nor a single-instruction equivalent of the 6800's ASR. 

Text continued on page 460 

458 May 1981 © BYTE Publications Inc 



Listing 1: The 8080 version of the fast Fourier transform program originally written for the 6800 processor by Richard Lord. In this 
version, Mr Roxburgh has corrected an overflow problem that he discovered and diagnosed in the original version. 

nnnn 
oorin 

l'I [I l n ; ; F A S T 
nnPo;;==== 

F IJ UHIFH 'f ll P. N S F n P. ~ . 

ann!'I 1'10'.\0 ;;nrnc;rN/\L:­ !-':f.Rl'IO FFT PYTF FFP 197<). ROSE ?.C 1190 INR L ;NF.W PAIR· 
noon On11n ;;AnRo \iFP.SI'1:iJ PY:­ /\L/\STfll P J~'1XPt1f' (; !l· ROSC C? SO RO 1?:00 JNZ PAI 
00110 0 050 ;;of>TF:­ /1 llrT 1979· R OC:.F 1::iin :; 
nnnn 
noon 

00(.0 
0070 

;;?SIS POINT IN-FLA('.F Crr.>'!PL.FX FflUHIFT! TRP.NSFllRl'• 
;; INPUT DP.Tfl UNSIGNFO WITH ZF.RO = ROH. 

R 05F 
AOSF 

l?P.0 
I ?30 

;;CCl:-1PUTATION 
.i; 

OF FF T • PASS 2 THnU N• 

anoo 
0000 

0(1130 
0 09 0 

; ; Cl'.'!MPLFX rl.JTPUT SI GNFD 
; ; P.FAL f:llJTPl!T ( PC1Wf.H nn 

(?.Is C(l~p.}. 

flMPL JTUnF) UNSI G~Fn. 
A 05F 
R061 

3F 
3? 

40 
or ~:l 

I ?11 n FPASS:~vl 
I ?SO STA 

n... 6q 
CFLNUM 

; SFT UP PARA:"!F.TFAS 
FOR NO. OF CF.LLS, 

rinnn 0100 R 0 (.t1 3? OF R:l 1?:60 STA . DELTfl ; ANGLf...o 

nooo OllU ~ 067 3F O? l?.70 MVI A.. ? ; & FOR 

000[1 

nnno 
on on 

01?.0 
01'.\0 
011111 

SCADR 
STAllR 

H~U 
rem 

9FOOH 
9FOOH 

;?.'S 
; ?.'S 

COMP· 
r.OMP. 

SCU· TAFLF'o 
SJNF TAPLf:. 

R 069 3? 
ROM~ '.l?. 

8 Of..F CD 

OC 83 
OD R3 
LIP i:i; 1 

l?.80 STA 
1?:90 STA 
13 0 0 NP ASS : CALL 

PAIRNM 
CF.LOIS 
SCA!..F: 

; PAIRS/CF.LL· 
iSPAN PF.TWf.f.N PAIRS . 
; KE :f.p DATA IN RANGE · 

0000 0 150 nF.G R300H R 07? 3A on R3 I 3 1 0 LOA CFLNUM ; GF.T NO. OF CELLS t. 
R'.100 0 160 RLPT I OS P ;RFJ.\L PTR I• R 075 :l? OA 8'.l 13?.0 STA CF.LCT ; PUT INTO CFLL CTR· 

R 30?. 
R 3£1LI 

0 I 7 0 
0180 

RLPT?. 
IMPT I 

DS 
OS 

? 
? 

; RF:llL PTA ? 0 

;]MAG. PTR I• 
R07R 
s 01r 

?.I 
?.?. 

00 
on 

RS 
in 

I :l 3 0 
1 :\ii O 

LX I 
SHLD 

H, RF.AL 
RLPT 1 

P, 306 
R 30!=1 
R 30A 

0190 
0?.00 
0?.10 

lMPT? 
SINPT 
CFLCT 

OS 
OS 
ns 

? 
? 
I 

; IMAG . PTR ?.· 
; SINF. TP.flLF PTR· 
; CFLL CTR· 

R 07E 
RORI 
R ORll 

?~ 

? t 
?.P 

O? R3 
0 0 R 6 
Oil R3 

I :\50 
l 3ti0 
1 '.\7 0 

SHLD RLPT?. 
LXI H, IMA(; 
SHLD IMPT I 

R 30P O??fl CF:LNUM OS 1 ; NrJ. llF CFLLS. 13 nR7 ?? Of. R'.l 13R O SHLO lMPT? 

R 30C: 0?.30 PflIRN~ DS I ; PllIRS Pf:R CFLL• RORA ?.I on 9F 1390 NCf.LL:LXl H,STADR 

R30D O?.Ll 0 CFU:H S DS I ;SPAN JlFTWEFN PAIRS· A ORn ?? OR R3 1111'~0 SHLD SI NPT 

R ~ CIF- 0?50 Df.LTA OS I ; ANGLF I NCRF.ME:NT • R 09 0 JA OC R3 11110 LDA PAJRNM ;GFT PAIRS/CELL CTR• 

8 JOF 0?60 SCLFCT DS ; MULTI PLY 01.JTPUT A!'JPLITUDF R 09:l 47 1Ll?O MOV o, A 

j:DIO 0?10 ; rY ? t SCLFCT· R0911 ?I on RJ 11130 NC I: L XI H 1CFL DI S 

R 310 0?80 SINE r>S R 097 3A 00 .13:1 I '140 LDA RLPT I ; PTR I LS£lY • 

R 311 0?90 r:OSINF. DS R 09A Rf, lll50 ADD M ; ADD PAIR OFFSF.T· 

R.'.H?. 0300 THFAL OS 13 098 3? O?. A:1 l 4fi0 STA RLPT? ; SET UP flOTH 

R:H:l O:llO TIMP.G OS R 09F :i? Of. R:l lil70 STA lMPT? ; ?.ND PTRS· 
R'.)ltl 
R 31 ll 

0'.l?.O 
0330 ORG IMOOH 

8 OAI 
ROA? 

CS 
?A OR R:l 

1'4~n 

1490 
PUSH fl 
LHLD SINPT 

; SAVf. PAIR CTR• 

R 1100 0350 INPP OS ?.56 ; INPUT DATA t!UFF . 8 OP.5 7F 1500 MDV A1M ; GFT st NF. nr 1'1NGLF 
R 500 0360 Rf.AL OS 256 ; "RF.AL" BUFF· R Oflf. :l? I 0 R:l ISi 0 STA SINF ; t SAVF• 
R M I O o:no lMAG llS ;"Jl"'!AG" BUFF· R OA9 3F LI 0 15?:0 MVI A.1 6lil iAOD cns1NF OfFSFT 
R7 00 R OAP RS I S30 ADD 1. ; ~'.fJDULn ? S 6 • 
8 700 0'.l8Ll DAG R77FH R OAr: 6F I ~110 Mnv t,... fl 
R77F 
8ROO 

O:lA5 PATlUF OS lP 9 ; Pr:lWFR/AMPLITUDf' SPF.CTRtw.• R OPD 7F 
R f\f'F :u::i 11 R:l 

I SSO 
1SfiO 

~flV 

STA 
l\..o M 
ens Hff 

; GFT COS t NF 
; f. Sl\VF · 

OF P.NGLF. 

R RflO o:~90 rmr. AOOOH R Ofl l ?A O? A~ 157 (1 LHU> RLPT? Hif:T P.FAL PTP. ?. 
R non R flf l/l /IF I SR 0 :V:nv c .. M ; GF:T HN· 
R 000 Ot1 I 0 ; ; TFST FFT PROGRAM· R OPS CS 1590 PUSH D ; SAVF AN .. 
R non Otr ?. O ;; R Oflf. :IA 11 R3 160(1 L/1(1 Cl"JSJNF ;r.r.T CDSINF · 
Ronn en os Rt 
R 00:1 c n oc .q n 
R CIO(. CO AF RI 
A 0!'19 
R 009 
A 009 
R 009 C:1 F4 AF 

01(10 
0 /~6 0 
01170 
0480 
01490 
0500 
05Ll 0 

r:ALL 
CALL 
CALL 

; CALL 

JMP 

WAVF 
FFT 
POWF:R 

MnGNl 

OAFF:11H 

; GFT Tf.ST s 1 GNAL· 
; rnRM COMPLFX SPFCTRLTM· 
; CONVF:RT CC!-lPLfX SPECTRUM 
; TO I :::08 PT PrTWF.R SPFCTRU?-: • 
; r:ONl.if.RT CC1MPLFX SPF.CTRUM 
; Tn I ?.R PT AMPLl TUDF. SPf.CTRUM 
; RFTUPN TO J:IMCOS· 

ROT19 Cn 7P Rt 
R !lflC '.l? l? R'.'\ 
R OflF r: I 
R 0('11 :H\ 10 r1:1 
R nr: :1 r:n ?fl q 1 
~ O(';f, :\?. I :1 R :1 

ROC'.9 PP. Of> ~:i 

ll-IP 
16::>0 
lf''.lO 
)6110 
lf·S n 
lf.60 
I f.7 0 

C/\LL iv.PY 
ST/\ TRFAL 
PIJP fl 
LOA SINF 
CALL :V:PY 
STI\ TJMf\C': 
LHLJ1 l:W:PT? 

;A = flN•CIJS<Z>• 
;sr1vr. pnnnuCT· 
; GFT A~. 

;p. = RN•SIN<Z 1. 
; Sf1VF PRl10UCT· 

A CIOC OS 50 r:i orr: 11r If.RO !'1nv r:.x if.FT JN. 
Bone 
Rn or. 

0560 
n57 0 

j } 

; ; INITIALISF Of\TP ARFf\S . 
R or:n cs 
.R f'ICF" :It> 1 0 R3 

)(.<)(1 

17 (10 
PUSH 
LOI' 

fl 
SINF 

.iSflVF IN· 

A one 05R 0 ; > AOOI r.D ?fl rq 1710 Cl\LL MPY .iA = lN•~I~C?.>• 

R onr: :ff no 0590 FFT: MVI A, 0 R 0011 :>1 I? R:l 17?.ll I.XI q,TPFflL 
ROOF3?0FR3 OflnO STA SCLFCT R 007 Rf l l'.H~ fol'F\ :". 
R Cl I l Of.JO R flDR 77 17/ill ~O\.i :-'.,f\ iTP. = f!:'-l •Cf.lS + IN•~l:'IJ• 

~ 1111 06?(1 ; r:LF../'IR lMAG. ARP.AY • R on9 c1 1750 POP fl ;r.rr n:. 
R 0 11 ?I 0 0 Rf, nfl:10 C':LFAR:LXI H.. IMPG R 001\ :IA 11 R'.1 1160 Lr11'\ r:ns1NF 
Ra 111 
R 016 

:v, 
P:r. 

an 06Lln 
Of.SO 

CLR 1: MVI 
INA 

M.. 0 
L 

Ronn 
R OF.O 

r:n 111 RI 
? I 1:3 R:l 

1770 
17RO 

r:fl.LL MPY jf\ = 
LXI H.. TJ~AG 

IN•r:nscl). 

>! nt 7 c:? 111 RO nf.fn JNZ CLR I R OF:I 9£. 1790 SUP ~ 

R 0 lP Of.7 O R OF.II 77 IAOO ~nv f";,p ;TI = l~•r:ns - nN •SI N · 
A 0 lfl Of.RI\ i l"'.OVf: INPUT DATA tNTn P.f.P.L ARRAY· B OFS IR 1 0 
R 0 If\ 069n ; m :=SOURr:r. .. HL=DFST· R nFS ?fl 0 (I r:i 1 l~?:O L~Lfl l~LPT 1 
R 0 IA 11 on R/1 0700 r-:nvi=:: LXl o .. INPn f( OFR 7F )R30 Mnv P .. ~ ; GF:T n~'. . 
RO!O ?I no R5 0710 LXI H.. RFAL R OF<J 11F IRtiO MOV C, A ; Sf\VF p~. 
R O?O I fl 07?0 MDV I: LDAX D BOF/\ 3A I? ~'.1 IR50 Lr.ti TPFr-L 
~ 0?1 nfi A:O 01:in SUI ROH ; CONVf.HT TIJ ? 'S COMPLFMf.NT. f-1 OFJl ~ l 1;~60 """ R 0:>3 77 
R 0?11 IC 

01110 
0750 

MDV 
INA 

M, A 
F 

ROFF 
8 nvF 

1·1 
7 9 

1~7 0 
l HqO 

t"'.11v 
f"'.n\i 

:vi .. fl 
r1. r: 

;n~· 

Jr.FT 
= r~+Tr:· 

r<X. 
R 0?.5 ?.C 0760 INR I. ~ OFO ?l t? ~:1 1 R90 LXI Y.. TP.F.fll. 
8 0?6 
R 0::>9 

C? ?O R (l 077 0 
07RO , , 

JNZ ;winv J ~ OF3 
r:i Of11 

9Fo 
?A 0? ~3 

1900 
1910 

SUP M 
LHLO RLPT? 

R 0?9 
R 0?9 

0790 
OROO 

; ; P.P,F ·T n~-,'t/5F0A:-J 
; ; 

J1JT SWAP· R OF? 77 
R nr ·R 

1<)?0 
1930 

MDV M, P ;RN' = P.~-TP. • 

A0?9 II 
R n:>c: ?I 
A fl?F 06 
R 031 70 

1)0 RS 
on 85 
nA 

ORI 0 
08?.0 
OR30 
OR110 

LXI 
LXI 

fllTAf.V:MVJ 
MrJV 

O, Iff/\L 
H,P.F.AJ. 

"'"A.L 
; SFT P IT CTP• 
:LOW-OROFP PITS OF RLPTI· 

8 OFR ?:A 
R OFP 7F. 
R OFT 11F 
ROF'D :1A 

Oil 

11 

R 3 

R3 

1940 
1950 
J9f.O 
1970 

l.HLD Il"':PTl 
r-:nv (l,I"': 
r-:r:iv c,p 
LDP TI!"'.AG 

;(;FT IM 
;SAVF 1:-:. 

8 03?. IF 
R 03'.'l llF 

ORSO 
08fi0 

flR\il: RAR 
1"'.IJV 

; MOVF Ls n IT fJF nLPT I 
INTO CY l SHIFT 

RI no 
R l 01 

RI 
77 

1?8 0 
1990 

/\DD 
Mnv 

C 
~ .. A ;r y, • = I:V+TI. 

R 03/i 7P OR70 MOV RI (1f.l 79 ?000 MDV A.. C iGF"T I ~ · 

R 035 17 
R O:lf- SF 

ORR 0 
OF1190 

F.AL 
~nv f,A 

IN f!FVFRSf'. lll!OF:R 
lNTn RLPT?· 

PACK ~I0'.1?11JR'.1 
Al Q(, 9(, 

?010 
?O:::>(l 

LXI 
SUP 

H,TJXAG 
M 

R o:n 79 0900 MOV P .... c R 1 n7 ?A 06 f\:l ?O:'lO J.~LD 1 MPT? 
R 038 
A O:l9 

05 
C:? :\?. R 0 

091 o 
09?0 

ncn 
JNZ 

n 
nr.v1 

RI ClA 
R 1 on 

77 ?.OllO 
;ioso 

~HJ\i M.. f\ ;JN' II 1;.:-TI· 

R 03C 7D 
8 030 pp 
803f" DA 116 AO 
R 0111 /If. 
B OLI?. lA 
8 0113 77 
A (1L14 79 
8 045 I? 
A Ot16 :?C 

09:10 
09qo 
o9so 
09£.0 S!,.1AP: 

097 0 
098 0 
0990 
1 ODO 
1010 SWPI: 

r-::nv 
c:..;p 
.;c 
MOV 
LPPX 
MDV 
MOV 
STAX 
INA 

A,L 

' SWP l 
C,M 
0 
M,A 
A,C 
n 
I. 

i Cft.".PPRF VALS, & IF 
; Sf\Mf, DON'T S!,JAP• 
; GET VAL I INTO C · 
;GF:T Vf\L ? I NTO A· 
; STDRF IN SWAPPF:D rmorn. 

RI Ofl ?l 
R 1 OF ::\/I. 
R 111 ~(.. 

R 11 ?. 77 
R 11 J ?1 
R 116 311 
Rll7 ?I 
R 11 fl 311 
RI 11:1 Cl 

OR 
OF 

no 

0/J 

~:l 

'l3 

R'.'l 

R3 

?0(10 
?Cl? 0 
?OR n 
?090 
PIOO 
PllO 
?1?11 
? 130 
? 1LIO 

LXI 
LOA 
Al"'D 
!'10V 
LXI 
INP 
LXI 
INA 
POP 

H,SJNPT 
OFL 1 fl 
~ ; I NCp .. 
~ ... A 
H .. RLPTI 
M 
!-I', IMPT I 
M 
fl 

PTF! ANGLf" PY DFL Tfl • 

A 0.117 C? ?F FIO I O?O JNZ PITRFV RI lC OS Pl 50 or:R P. ; r>FCP.F1'1F.NT Pfll R r:TR· 
A 0.41' 
R 04/'I 
A OLIA 
R OLIA CD 
R Ot1D ? I 

ti fl 
0 0 

RI 
RS 

I 030 
1 0110 
I 05 0 
I 060 
1070 

; ; 
; ; FFT FIRST PASS· 
, , 
PASS I: CALL SCPLF 

LXI H.. m=:AL 
; Sr.ALF 1 F DATI\ IJVFR-RANGF.. 

AllO CP 
RI ?.O 
R 1 ?O ?I 
R I ?:1 31'1 
R l?.f> R6 

9Ll RO 

on R:l 
110 A 3 

2160 
p 17 0 
P. IR 0 
?190 
??00 

; ; ; ; 
JNZ 

LX 1 
LOP 
AOO 

Nr.1 

!-l, RLPT I ; GFT 
Cf.LOIS 
M i ADD 

PTES 

CFLL 

t 

OFFSFT· 
~ 050 
R 051 
R 05?. 

7F 
llF 
?.C 

IORO 
I 090 
1100 

PAl: MDV 
~f)V 

lNR 

A .. M 
C.. A 
L 

; GFT RM· 
;SAVF R!-1• 

At P.7 
Rl?R 
.13 l?P 

77 
'.l? 
?1 

Oii 

DA 
R3 
R'.l 

??:10 
2P?:O 
?:?.30 

MDV 
ST/I 
LXI 

Mill 
lMPT I 
H , CFLCT 

8 053 /jf, 

.q 0511 ?D 
A 055 ~O 

R 056 77 
R 057 79 
R OSR 90 

1110 
11?0 
I L'.H1 
11/10 
1150 
1160 

MOV 
OCR 
P.OD 
MOV 
MCTV 
SUE 

fl,M 
L 
n 
M,.A 
A.. C 
fl 

;GfT RN TfJO. 

; RM' = RM-+RNo 
; STClRF NF.W R:-1'. 
iRF.TRlf.VE: RM· 
; RN' = R;v.-nN. 

R l?F 
R l?F" 
.q 13? 
R l:lP. 
R 13? 
R 1:1? 

:15 
c::i RA Rn 

? I Ofl R:1 

?.P./10 
?::>50 

??.70 
P.?A O 
?.::>90 

ncn ~ ; DFCR· CFLL CTR· 
JNZ NCFLL 

: r.!ff':'>JCif. PAf<'AMF"TF.RS FOR Nf.'.'<T FflSS· 

Pl: LXl H,CFLNU~ 

R 059 ?.C 
R 05A 77 

1170 
llRO 

INR 
MDV 

L 
M.. A ; ST(IRF RN I. Listing 1 continued on page 460 
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Listing 1 continued: 	 A I CS Of\ 3SPO LDAX f3 
A I r.6 F/1 3530 XCHG 
A IC.7 ~6 :1S11n flDD :-'i 
RIGR DP en RI 3SSO JNC 	 r •PR 135 7F ~:-Oil M[lV 	 11 .. M 
n; I r.r 3F FF :isfi o ~VI 	 fl, OFF !{ ; fl S/\TURi'HFS 1'\T OFFH.~I 3f. A7 P ;1 10 ANI'.' 	 A :CLFf\H CY & SHIFT 
.q 1en 11 :151 a 1'1f1V 	 !":,. (J. ; s rnm:· PIJWFP·A 137 IF l'3?C ROR ; R Ir.HT TO HALVF. NO. CFLLS· 
R !C:F FP : l5RO xr:YGR 13R fl? P~'.\CI ORI\ 	 A ; SFT FLflGSo 
RI CF ?C :1590 INR 	 LRI :19 77 ?~110 MIJV 	 M.. fl 
R I fl!I IC :1r·nn INRR l 3A CI'{ ?:l50 RZ ; OUT nr CFLLS •> •••FINISH••·· 
R !DI CP C11 Al :l(.1(1 JN?. 	 pt,/P.P R l 3P P3 ?:11-0 JNX 	 H ; PlllP.N!'>'l. 
A IN1 C9 :l6PO !\FTRI JC 7f. r:no MfJV 	 P... M 
R 1 n5R t:m R7 PJAjJ PDD A ;T111JCF /'\ : ; Ml•NY P/'\InS· 

R I 1F 77 ?~9(} ~nv M.. A -" 1rs :1,.,11n ;;F JL.L t~~Pri \·! ITH )(l,M-, ,._ ~l. S{)ll ll EF 1.Jf\VF. 
BI D5 :1650 j.;R l 3F P.3 2-00(1 JNX 	 H :CFLDIS· 
R I n5 ?.I n0 Rt r '.1,.,6£1 lf tlVF.: I.XI 	 !-! .. INPnR Jl10 ?F. ?II I (I ~nv 	 f\ .. M 
~I DJ:l OF PP :1n1n M\.11 c.. 11:i 
A I DA en F.11 ri I :\'111 0 \·.'AV F ~: C/ILL t.n 

R lid R? ?.4?0 llDD 	 fl 
R) LIP 77 ?ll .10 ~rJV Md1 

R 1113 P3 pn 1iD INX H ;nF.LTf\· 
 B I DD f:D F5 RI :u;9u CALL '-{J 

.QI FO on :l?an ncR 
13 l Fl CP D/I R l '.17 I 0 JNZ \·lf\VF?. 

R !Lill ?F: ~ lj~ll Mnv 	 A .. M 
R 145 1\7 ~l•htli ANfl A ; CLF.llR CY f. SHI FT 
R 141'> IF A I F.4 C9 :17?(1 !WT

Pl•1~ Rfln ; P.ff.iHT rn HllLVF. T!ff fli\IGLF.· 
R IF5 3730R l '17 77 PltA(I MllV 	 M.. I'.' 
R I FS. :1111 a 11P!~R Jl1R C:'I 6F RO P4'911 ,JMP NP/\SS FCU II 7 

~ 111r ?.500 ; ; 13 IF.5 3750 xrn F:CU 	 I ~B 
R IF :S JF F5 :l7fi0 HI: ~VI A .. r".ID+flPf'. 
R lf'.7 Cl re Al :\11 0 ~p f+P 

~ lilP P 51 0 ; : Sr.PIS OVFR·RAN(ff DllTll· 
~ 111P PSPO ; i 

R !LIP ?.5:10 ;scf\LF RFAL t ft-"i":G IF -SP > flNY f\flTA >= 5p. 


R I F:A JF or :nRO t.O: !".VI P .. r-:tn-APC 
~ IFC 06 03 :\790 MVIA lllP ?SllO ; Nn RF<iJSTF:RS PRFSFRVFD· ft !FF 77 ~Ano \·lflVF:i:MOV 	 !': .. fl 

~I/IP 0 I (111 RS ?550 SCALF:LXI 	 P.. RFAI. ;SFT UP TArLF PTn. 
~ IFF ?.3 :18 l 0 JNX 	 !1"R 1 llf I I FF FF p~,.:.o LXI 	 n.. - I 
A JFO 05 JR?.O ncn 	 11RI S 1 :"'I FF 0 I P570 I.XI 	 H .. 51?-I ;Nn. OF PTS - I· R IF I C?. FF -"I :IR 3 O JNZ 	 \.'A\1F:l 

~ ISl'l n11 PSR n SCl.?: LDflX fl ; GFT 0/\Ti1. 
~ !Ft1 C9 :1.q110 PFT 

f( 155 03 ?.59 11 I NX 	 fl ; J1Ll:-'JP PT!!• R IFS :11350
R l5l'- FF' CC P~OO CPI -SP ;TF:ST Ln\IFE Ll:11T· 
R 15R n? 6(1 J:I I P610 JNC 5CL'.1 :SKIP rn '.'ffXT PT· AJlC. 0075 :17110 3760 11.~ a 
I'{ 1511 FF .1ti ?M>ll CPI ; TJ-"ST UPPFR L IMIT ·'" RI TnF ROPF [IA:10 10?.0R !Sil J)? ( , 5 ~\ Pf.~ ll JNC SClJi ; SGllLF flLL 1 r flUT IJF RnNGF. PP.\,' I AO'.l?. llRSO 09'?0R J(.(l 19 ?.f.11n sr.L:i: nAn n ; TFST NF :<T PT• C.FLCT 8:1UA OPIO 13?.0
Rl61 01\ ~V1 RI ?650 JC SCL?. CF.LOI R30D 0:>110 1~90
R \,;11 C'J p(.(,O AFT ;nnNF TFSTINCi. CFLNU R:iOP !l ?.P O I ?50 
~11-5 Pt OF A::l ?f.1 0 ~C:L/1: LX I H.. !;C:LFCT CL F AR RO 11 06:1 0 
A If.A .111 Pf.R(l INP ~ ;nUMP Sr.f\LF. F.OCTrlfl Cl1.JNT 0 

CLP! ''' 06t10 0660~oA J69 n1 no A'.". P690 l.XI 	 p .. J!Ff\L ; Sf.T UP T1'PLF PTl1· r:osIN A:! I I OP90 1560 1600 	 1760
R i6C PIFF(ll ?.7110 LXJ 	 H.. St?. - 1 ;NO. OF PTS - I• DF.LTA R3flF OPSO l?.60 ?.n 10 
A lf.F 01\ ? 1 1 0 SC:L6: Ln11X 	 ll ; GFT Dl1TA1 FFT Ra oc Oti60 0590 
R 17 0 FF A 0 P7PO CPI 	 ~0~1" ; TF:ST SIGN 1. FPflSS ROSF l?Li0 
A J 7;:> .1F P7:10 C:v!t ; F:-;TFND l T TO CY· HI R I FS '.l690 ~7£-n 
8 173 IF ?.740 nAn ;n1v 1m: nY ?.. I ~AG Rr;n 0 a:na Of.'.lO I3fi n 	 31i9 n 
A 174 OP. ?750 ST.OX P ; l~FTURN nflTI"\ TO T/\DLF· t ~PT! 13:101~ 0 IA 0 137 0 J9t10 PI ?.O 
R 175 03 ?760 lNX P :PUMP PT11· I ~PT?. q3nt:- 111 90 t:!RO 147 0 	 1670 
R 176 19 P770 Dl\0 	 fl ;NFXT PT• I NPD RLJ0(1 03 50 0700 3660 
Rl77DA6FAI ?.7A 0 JC. 	 SCLf. LQ R I F.fl 36J:l a :i1Ro 
A I 7fl C9 ?790 OFT ;OO NF SCl'ILING 0 

~ID OORO :l750 3760 :1780 
A 17'1 ?.AOO ; ; Mnv 1 RO?O 07PO 077 0 
A l 7fl ?.RlO ;;SIGNFO r-!U LTIPLY n!JUTINF• l":OVF'. R 01 P,, 01 on 
A 17n ?.R?.0 J; !".PY Rl7P HIO 1650 1710 1770 ?B90 
A 17P ?.R30 ;f.XTF:nNAL nrG. USAGF.:- II ..:- <C•A>llPA· l";py I .q 1.ql' :~9RO 30?0 
Al7f! pn110 ;JNTFnNAL nr.r.. USllGF:­ !>!PYP R 193 :10110 30Rfl 
R 17P PA50 ; H L "' pnnnur:r O!SnY .. LSBY). :O:?Y."t Al95 :109 ll :i:in o 
A 17P ?~(,0 ; nF :;: :'"'.ULTIPLJC:J\Nt'I .. :'1 PY/1 R lfl'.l 3P In 3?.110 
A 17"7 PA711 ; PC :: (''.ULTIPLJF.E. NCI R 0911 111:\0 ?. 160 
A 17P ?RA 0 ; NO EFG I STFRS PlffSFR\if.O· NC.Fl.L R ORfl I 39n 2?.5[1 
Al 7R SF ?.~9[1 MPY: MOV Fd1 :PUT flRGI INTn MULTIPLICl\NO. NP! RI :l? :"':"'90 
A17C ?.900 ;f\_RGP l"\L!U"NW JN MULTIPLlf"!i. t\1 PASS R Of.- F I '.100 Pti90 
A 1 ?r: AF ?91 n XP./\ fl PP I ROSO I ORO IP.00 
RI 7D l17 P9PO ~(1V 11 .. (I ; <:t..FflP. :1Sf'Y 'S . P/lflUF ri77F 01 Rs :MP.n :iso o 
8 17F 57 ~930 :"':OV D.. A FAll'.'.\l -'D OC n::>: ~o 1?. f\ n 141 o 
B 17F' 67 P940 Mnv ~ .. 11 PflSSI R 0111=' 1ot.o 
A urn 6F p95n :-'l nV L .. P PnHFE Rlf'lF r1t110 :l110 a 
A IR I ?fl 2960 ::nv P .. F ; GF.T LSPY nr MULTI PLI CA NO· P\,JP I A IP6 :v13o 311~ n 
R IR?. FF Ofl P97 0 C'?t 0 Pl' RP R 1 Cli :is 1n 3t.t n 
R!Rli f'"P RA .131 ?.9'30 JP r-!PY I ;Nf.GnTtVF l''.l'LTIPLlCfl:"m J! FflL R5 111"1 n36n 011 o oRI a O~ P O 1(170 1:\30 ?.550 P(i?D 3111 n 
R 1'17 71\ ?.99 II MDV fl .. D Pl.PT! R:inn 0 I fill I :1L10 11140 !APO ?. I 00 ?. IR 0 
A 18R P.F :Hoa CMA iFXTF.ND SIG:-J TO MSPY· nl.PT '? R'."10? ~170 1 35(1 l li 60 1 s1 n 191 a 
R IR9 57 30 I 0 !"'.OV D.. A SCALF" PI l1P I 060 130 0 ?.550 
Rl~A 79 30:-!0 ~PY I: :-'.OIJ A.. C ; GF.T LSflY OF :-!1_1L TI ?LI F!".. SCL'? ft 1511 PSI:! 0 P650 
RIAPFFOO '.\030 C? I S CL3 R lfi 0 N 1 10 l'6l10 
Rl~DF'?.9361 :l040 JP !"'!PY? ; NF.Gf\TIVF :l:ULTIPLJFR'? sr.J..4 8165 ?680 '?670 
A 190 7R 3050 MO\i 11 .. P SCL6 i:i16F P710 27RO 
A 191 PF' 3060 C~fl ; FXTFND !\IFG TD !"'!SPY · SCLFC A30F O?.f. O n6o a P.67 n 
F3 19P LO '.\070 !"'.OV r .. A S INF .q31 0 n;:i.R n 151 a 161111 11 o a 
Ri933FOF 30 -qO MPYP: MVI A.. 15 ; SF.T I TFRAT I 0:-J CTR S INPT R311R O?OO 111 a o 1119n ::>or,o 
R 195 F'S 3090 MPY3: PUSH PSI.I & S1WF.. S CflOR 9F:O II 0 ! P. O 31:00 
R 19 6 31 00 ;AnITH · SHIFT MULTIPLIFfl RIGHT <f1C > • STflDR 9FOO o1:in 1390 
R 196 7P. 3 11 a MDV /\. .. P S\1.0P ROii I 0960 
R 197 FF A 0 :ll ?.O CPI ROH Sl,!Pl A [111f 09SO In I 0 

8 199 :\F 3130 CMC :!"".AKF: CY ::: MSDIT· T I'."'.PG ~ 31:\ 0:110 lf\ 60 l71JO 1970 POIO 

P 19A I F 3 140 flAR TnFflL R:n? a:rnn l6Pn 11::>0 lf\5o 1B90 
A I 9B ll1 3150 MOV R.. fl wflVF. A ms 011:\n JH1 n 

A I 9C 7 9 :ll60 ~ov A.. c ~: f'l\iF.? 111. JDA :if:..~n :n 1n 
R 190 I F' 3170 RI\~ ;LSPIT·>CY· \..1 /1Vf:l '.\I F:F :\Ron '."IA:rn 

A 19F t 1F 3160 MCIV C.. fl 
R l9F 3190 ;ff.ST MULTJPLIFn LSPIT & IF SfT, 
R 19F :\?00 ; llDD MULTI PLICllND T(I PA11Tt AL PP.ODUCT· 
R 19F DP A3 RI 3? I 0 JNG MPYll Text continued from page 458: 
RIM=! 19 3P?.O n11n 0 
R IP:J 3P:1D illRITHo S~IFT MULTIPLICllND LFFT CDF>• I intend to write a subroutine to compute amplitude
f:I: IP3 FP 3?.J10 MPY4: XCHG ;swAP MULTIPLIF:R &. pnon. 
R IA/1 P9 :l?.50 VAn H ;~HlfT L><FT· spectra following the method pointed out by Bob:1?.60 xc~m ; nrsrrnff nrr.s . 
q1A6 :l?.7 0 ; CHF.CK LOOP CTR· 
A lPS F.P 

Leedom. (See_"Approximation Makes a Magnitude of 
R 1A6 F'l :l?.R a pnp PSI.I 

A I A7 JD 3?9 a ncn A ; DF.CRFM F NT COUNT · 
 Difference," June 1979 BYTE, page 188.) This routine 
R IA8 C?. 95 A I :'\3 a a JN?. MPY:'I 
8 !An :l310 :ntVJD£ 16-l'IT PRODUCT RY 1?.8 SO T~AT does not appear in listing 1, except as a comment. 
R IAfl 33?0 ; SJNF & CDSINF A:"!PLITUOF "' UNITY· 
RI flP 29 33:\0 DAD H ; S~IFT-IN MSPIT OF Pass 1 of the FFT requires a trivial amount of computer
R !AC 7C 3340 l"'!OV /\ .. H ; LSflYTF. & RFTUnN IN A· 

R IA D C9 3:~50 Rf.T arithmetic. Pass 2 is fairly trivial too, since sine and 
Fl lAF: :1360 ; ; 

R lAF 3370 ; ; pO\.IF.R CflLCULllT 1 ON. 
 cosine have only the values -1, 0, and 1. Therefore, a 

:l3RO ; ; 
R !PF 3390 ;NO nFGISTFRS Pm: sFnvr.o. 
8 IAF. 

simple way to increase the speed of the program would be 
R !AF: 06 9F. 3400 PO\.IFR:MVI B .. >SGl/1011 
R tno ::it ao ~s 3410 LXI H .. RF.llL to largely duplicate the coding of passes 2 thru N (insert­
R lfl3 11 7 F R7 34:-!0 LXI 	 o.. PllPUF 
R 186 .llf 3'1:lO P\.IRl: MflV 	 c.M ;c::nFAL· ing constants instead of variables and using a new sine/
RI P.7 OA '.\i jl l a L OAX fl ; A= ( nFAL t?.) /64. 

RI PR IP 3450 ST/'IX 0 ; STOflF. cosine table {0,1,0,-1,0 }, etc). A special multiply sub­
R IP.9 PC '.l460 INH 	 L 

F8 IPA IC 31110 I NA 	 routine could be used for this: a subroutine that can 
RIDP.CPP6ql 3J1BO JNZ P \-JR I 
RlfW ?I 00 Rf\ 31190 I.XI H.. I:V:AG ; RFSFT PTRSo multiply only by 0, 1, or -1, but do it very quickly. This 
RIC1117FR7 :1500 LXI n .. Pf\F1UF 

R IC LI llF ~51 0 Pt.Jn?.: MOV C,M ::C::•H'.PG .. 
 could shave up to one second off the transform time. 
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Listing 2: Object-code listing in hexadecimal format of the Two's-complement square table: 
assembly-language program given in listing 1. The !BC at the •Table entries are unsigned 0 thru 255 
end of this listing is a checksum of the whole code. •Table index I = 0 thru 127 (two's complement 0 

thru 127) 
flOOO en DS Bl CD oc flO CD AF. Bl C3 Ell AF. 3F. on 3? OF. Table (I) = INT (((I t 2)/64) +0.5) 
flOIO B3 ?I 00 86 36 00 ?CC? Ill flO 11 00 fl4 ?I 00 flS •Table index 129 thru 255 (two's complement 
RO?O IA D6 BO 77 IC 2C C2 ?0 BO 11 00 flS 21 00 flS 06 -127 thru -1)
B 0 3 0 0 fl 7 D I F. 4 F. 7 R I 7 SF. 7 9 0 S C 2 3 2 fl 0 7 D DB DA L16 

fl OL1 O fl O 4 E I A 7 7 7 9 I ? ? C C? 2 F. B 0 CD 4 B B I 2 I 0 0 fl S Table (I) = INT ((((256 - I) t 2)/64) + 0.5) 

BOSO 7F. 4F. 2C L16 2D BO 77 79 90 ?C 77 ?C C2 SO BO 3E •Table index 128 ('two's-complement-128)

B060 40 32 OB fl3 32 OE B3 3F. 02 32 OC B3 32 OD R3 CD 
 Table (128) = 255 (not exact value of 256) R070 4B fl! 3A OP B3 32 OA B3 ?I 00 BS 22 00 B3 22 02 
BOBO B3 ?I 00 86 ?2 04 B3 2? 06 B3 21 00 9F. 2? Ofl B3 
B 090 3A OC B3 ll1 ?I OD fl3 3A 00 B3 B6 32 02 fl3 32 06 Two's-complement sine table: 
B OAO fl3 CS 2A Ofl 83 7E 32 10 B3 3E LIO BS 6F. 7E 32 11 
flOBO B3 2A 02 B3 4F. CS 3A II B3 CD 7B fl! 32 12 83 Cl •Table index I runs from 0 thru 255 
flOCO 3A 10 83 CD 7B Bl 32 13 B3 2A 06 B3 LIE CS 3A 10 •Table (I) = INT(0.5 + 127*SIN((I)*2*PI/256)) 
BODO B3 CD 7P fl! 21 12 fl3 B6 77 Cl 3A 11 B3 CD 78 Bl where PI = 3.1416flOF.O ?I 13 fl3 96 77 2A 00 B3 7E llF. 3A 12 B3 fl! 77 79 
fl OF.0 ?I I? 83 96 2A 02 B3 77 2A OL1 B3 7F. 4F. 3A 13 83 
8100 81 77 79 21 13 B3 96 2A 06 B3 77 ?I Ofl B3 3A OE An optimization of the 6800 FFT would be to replace
B 110 83 fl6 77 21 00 fl3 3ll 21 04 fl3 34 Cl OS C2 9LI flO 

8120 21 00 B3 3A OD fl3 R6 77 32 04 fl3 ?I OA B3 3S CR lines 285 thru 287 inclusive by the single instruction ASR 

fl 13 O 8 A fl 0 ? I 0 B 8 3 7 F. A 7 I F. B7 7 7 C fl 2 3 7 F 8 7 7 7 ? 3 A. This has been incorporated into the 8080 program, but 

fl !LIO 7F. fl7 77 23 7F. A7 IF. 77 C3 6F. BO 01 00 RS 11 F.F. 
 it makes a negligible difference because there is no single
81SO F.F. ?I F.F. 01 OA 03 F.F. CC D? 60 Bl F.E 34 D2 6S Bl 

fl 160 19 DA Sil Bl C9 ?I OF. fl3 3L1 01 00 BS ?I F.F. 01 OA 8080 instruction equivalent of the 6800 ASR A instruc­

fll70 F.E flO 3F. IF. 02 03 19 DA 6F. fl! C9 SF. AF. 47 S7 67 tion (arithmetic shift right, A accumulator). The test 

fllflO 6F. 7P F.E 00 F.2 flA 81 7A 2F. S7 79 F.E no F.R 93 fl! 


power spectrum produced by the 8080 FFT program isR 190 78 ?F. ll1 3F. OF. F.S 7fl F.F. RO 3F. IF. li7 79 IF. liF. D2 

fllAO A3 81 19 EE' 29 F.P F.l 3D C2 9S Bl 29 7C C9 06 9E printed out in listing 4. 

R !DO 21 00 flS 11 7F. fl7 LIF. OA 12 ?C IC C? P6 RI ?I 00 

RICO R6 II 7F. B7 4F OA EB fl6 D? CD Bl 3F. F.F. 77 EB 2C 

BIDO ICC? C4 Bl C9 21 00 84 OE 2!3 CD F.A fl! CD ES Bl 

fllF.O OD C2 DA fl! C9 3F. F.S C3 F.C Bl 3E OE 06 03 77 23 
 Listing 4: Test power spectrum produced by the 8080 FFI pro­
fl!F.O OS CP EE fl! C9 /DC gram in listing 1. The waveform is a square wave with a period 

of six data points. The first byte is 0 frequency. 

R77F 01 01 01 01 no 01 no oo oo on oo 01 oo 01 no ooListing 3: Listing in hexadecimal format of the two's­
fl7RF. on oo oo no on oo on oo no oo oo no oo no oo on

complement square table and sine table used by the FFI pro­fl79F. oo oo oo oo on on 01 01 02 01 10 :ic 01 01 01 oo 
gram. R7AF. oo oo on oo on oo oo oo on on oo oo no on oo oo 

fl 1 PF. no on on o o n o n o o o o o o o o o o o n o o o no o o o o 
R7CF. on oo oo oo oo oo oo no oo oo oo oo oo oo no oo 

9 'F'1l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 I 0 1 0 2 0 P 0 2 0 3 O 3 011 R7DF. oo oo oo oo oo oo no oo oo no oo oo no oo oo oo 
9F.!O 04 OS OS 06 06 07 OR OB 09 OA on on oc OD OE OF. fl7F.F. oo oo oo oo oo oo oo oo oo oo oo on oo on oo on 
9F.20 10 11 12 13 Ill IS 17 IB 19 IA IC ID IF ?O 21 23 R 7F.F. I :l 11? 
9F.30 2LI 26 '?.7 29 2A ?C 2F. 2F. 31 33 3S 36 38 3A 3C 3F. 

9F40 40 42 44 IJ6 48 LIA 4D 4F. SI S3 S6 Sfl SA SD SF. 62 

9F.SO 64 67 69 6C 6E 71 74 76 79 7C 7F. Bl fl4 fl7 flA flD 

9F.60 90 93 96 99 9C 9F. A3 A6 A9 AC PO B3 B6 PA !JD Cl 
 Richard Lord Replies 
9F:70 CLI CB CF CF. D? D6 DA DD F.l ES F.9 F.C F.O F.4 F.fl F.C Mr Roxburgh is indeed correct about the possibility of 
9F.80 F.F. F.C F.B F.4 F.O EC F.9 ES El DD DA D6 D2 CF. er CR overflow with my scaling routine. I tried slowly increas­
9F.90 CL1 Cl PD PA P6 D3 RO AC A9 A6 A3 9F. 9C 99 96 93 
9F.AO 90 BD 8A fl7 Bli Bl 7F. 7C 79 76 7L1 71 nF. 6C 69 67 ing the amplitude of a square-wave input and discovered 
9 EB 0 6LI 6 2 SF. SD SA SB S 6 S 3 S I L1F. LID 4 A llfl 4 6 Lill 4? that for amplitude pairs of± hexadecimal 18, lF; 33, 3F; 
9ECO 40 3E 3C 3A 3fl 36 3S 33 31 2F. 2F. 2C ?A 29 27 ?6 and 6A, 6E the algorithm produces overflow artifacts.9F.DO ?LI 23 21 20 IE ID IC IA 19 IB 17 IS Ill 13 IR 11 
9F.F.O 10 OF. OF. OD OC OB OP OA 09 Ofl OB 07 06 06 OS OS This did not show up in initial testing because integral 
9F.F.O 04 Oli 03 03 O? 02 02 01 01 01 01 00 00 00 00 00 binary amplitudes (10, 20, 40) were used. The scaling 
9F.OO 00 03 06 09 OC 10 13 16 19 IC IF. 22 2S ?fl RB RF. 

9F.10 31 33 36 39 3C 3F. 41 44 47 49 4C 4E SI S3 SS SB routine immediately fixes these values before overflow 

9F.PO SA SC SF. 60 62 6LI 66 6fl 6A 6B 6D 6F. 70 71 73 7LI has a chance to occur. For sampled audio, this overflow 

9F.:l0 7S 76 7fl 79 7A 7A 7R 7C 7D 7D 7F. 7F. 7F 7F. 7F. 7F. 
 has undoubtedly introduced errors. Insertion of new
9F.Ll0 7F. 7F. 7F. 7F. 7E 7F. 7F. 7D 7D 7C 7!3 7A 7A 79 7fl 76 
9F.SO 7S 7L1 73 71 70 6F. 6D 6P 6A 68 66 6l! 6? 60 SF. SC limits, as Mr Roxburgh proposed, fixed the overflow 
9 F.60 SA Sfl SS S3 S l l!F. LIC L19 L11 Lill Li I 3F. 3C 39 36 33 problem so that . the FFT yields correct results at all 
9F.70 31 ?F. ?Fl ?fl 2S 22 IF. IC 19 16 13 10 OC 09 06 03 amplitudes. My thanks to Mr Roxburgh for pointing this 9F.BO 00 F.D F.A F.7 F.4 F.0 ED F.A F.7 F.4 El DF. DB Dfl DS DP 
9F.90 CF. CD CA C7 Cli Cl JlF. BC !'9 D7 fll1 D? AF. AD ABM out. I hope that this has not created too many difficulties 
9F.AO A6 A4 A2 AO 9F. 9C 9A 9fl 96 9S 93 91 90 BF. flD RC for anyone who has been using the FFT previous to this 
9F.P.O RP flA flfl 87 B6 B6 flS fl4 B3 B3 82 fl? fl? 131 fl! Ill 

discovery.9 F.C 0 fl 1 8 1 fl I fl I fl 2 fl? B? 8 3 fl 3 811 BS 8 6 fl 6 R 7 R fl fl A 
9F.DO RB flC RD BF. 90 91 93 9S 96 9R 9A 'JC 9E AO A?. All Many letters have come to me in response to this article 
9F.F.O A6 AB AR AD AF. B2 P4 B7 !'9 BC BF. CI CL1 C7 CA CD and the response has been very gratifying. Most of the
9F.F.O CF. D? DS Dfl DP DE El EL1 F.7 EA ED F.O F.l1 F.7 F.A F.D 

letters have been requests for the 6502 verison which I/SF. 
never got around to writing. (At this time I'd be more in­

clined to try a 6809 version.) Quite a few readers sug­


The 8080 program in listing 1 has been dumped out in gested great improvements to the "sum of absolute 

hexadecimal format with checksum and appears in listing values" method, and one letter pointed out that the SIN 

2. The sine and square tables appear in listing 3. The table is actually a -1*SIN yielding inverted imaginary 
equations used to define the tables are: terms. All these improvements are greatly appreciated.• 
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FILE BOX 

DISKETTE STORAGE SYSTEM 

'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERTM rein­
forcing hub ring kit. 7-mil mylar rings in­
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 5V." disks . . . . . $10.95 
HUB RING K1Tfor8" disks... . . . . $12.95 
REFILLS (50 Hub Rings) ..... . . . . $ 5.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 

CLEANING KIT for 5V." drives ... $24.95 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac ­
cess. 

5V.-inch diskette case ... ... . . ... . $3.50 
8-inch diskette case ..... . .. .. .... $3.95 

Let Your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec­
tor of 35· or 40-track disk drives. Tests motor 
speed, head positioning, controller functions, 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read, refresh, executability and exclusivity 
of all address locations. Includes both 
diagnostics and complete instruction manual. 
SYSTEM DIAGNOSTICS . .... $19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35-, 40-, 77-, or 80­
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 

SYSTEM DIAGNOSTICS-VJ .. $24.95 

$24~~5V4"disks 

$29.95 ... for 8" disks 

MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor­
ing 50 to 60 diskettes, this durable, smoke­
colored acrylic unit provides easy access 
through the use of index dividers and ad­
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry­
ing handle. 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

5 V." PLAIN JANE™ ........... $21.95 
PLAIN JANE™ \tJolrl . .. ...... $25.95 
5v.'' DATALI FE™ MD 525-01 .. $26. 95 
8" DATALIFE™ FD34-8000 . . .. $43.95 

NEWDOS by APPARAT 
NEWDOS/80 *SPECIAL* ....$129.95 
NEWDOS+ to 

NEWDOS/80 UPGRADE ... . . CALL 
NEWDOS + with ALL UTILITIES 

35-track . . .... . .... . . .... $69.95 
40-track . . .. .... ... . ... . . $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. $19. 95 
MICROSOFTTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .. . . $ 7.95 

TRS-80 is a trademark of the 

Radio Shack Division of Tandy 

Corporation. DATALIFE is a 


trademark of VERBATIM . PLAIN 

JANE, AIDS-I, AIDS -Ill, CALCS·lll , 


CALCS-IV, MERGE-Ill are 

trademarks of MTC. 


© 1981 by Metatechnologies 

Corporation, Inc. 


MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


PRICES IN EFFECT 

May 1, 1981 THRU 


May 31, 1981, 

Prices, Specifications, 


and Offerings subject to 

change without notice. 


8105 


· Single Sided, Soft-Sectored 5V.-inch, 

(for TRS-80™) Mini-floppy 

DISKETTES 

$21 ~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. 

PLAIN JANE™ 
DISKETTES 


The Beautiful Floppy 

with the Magnetic PersonalityrM 


Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box ... no fan­
cy printing, fancy names or fancy labels, nol 
even our own (labels cost money). Trust us. 

PLAIN JANE™ Diskettes ... .. . $21.95 
10 boxes of 10 .. (each box)$21.50 

PLAIN JANETM <[}old 
Introducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, 
DOUBLE-DENSITY, 5Y.-inch diskettes with 
reinforcing HUB-RINGS. Individually 1003 
ERROR-FREE certified. Invest in GOLD! 
PLAIN JANE™ \'Jold ...... ... . . $25.95 

VERBATIM'S PREMIUM DISKETTES AT 

AFFORDABLE PRICES 


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. Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. 
Buy the best ... buy DATALIFE™ 

VERBA TIM DATALI FETM DISKETTES 
5Y··inch (box of 10) 

MD525-01 . . . . . . ... .. $26.95 
10 boxes of 10 .... (each box)$25.95 

8-inch FLOPPIES 
Double-Density, FD34-8000 . $43.95 

CALL FOR INFORMATION ON 


OTHER PRODUCTS 


WE ACCEPT 
•VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 

•Add $3.00 for shipping 
& handling 

•$3.00 EXTRA for C.O.D. 
•Ohio residents add 6V2 3 

sales tax. 
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What's New? 
SYSTEMS 

Handy Pocket 
Computer Uses BASIC 
Sharp Corporation will an­

nounce the introduction of its 
PC- I 21 I Pocket Computer into 
the American market at this 
month's National Computer Con­
ference !NCC) . Measuring only 
17.5 by 7 by 1.5 cm 16% by 2% by 
1%2 inches) . the battery-powered 
PC- I 21 I conta ins BASIC in ROM 
!read-only memory) . A 24-charac­
ter LCD !liquid-crystal display) can 
be used to show program lines. 
prompt the user for input from 
the keyboard. or display results. 
The unit's typewriter-like key­
board includes a calculator-type 
keypad. The PC-121 I's memory 
can hold up to 1424 program 
steps and 26 data variables. or 
program memory can be used for 
data !eight steps are equivalent to 
one variable) . Information in 
memory is retained even when 
the power is off due to a memory 
safeguard circuit. 

The PC- 1211 uses a reservable 
key system. making it possible to 
assign a key for a frequently used 
function or command. Reserved 
keys provide one-key recall dur­
ing both manual calculation and 
programming. In addition. a de­
finable key system fixes 18 pro­
grams for each key. allowing the 
user to recall and run each pro­
gram at the touch of the proper 
key. Transparent templates that fit 
over the keyboard portion of the 
unit are included to allow labeling 

Master 

Controller Board 


The Master Controller Board is 
a Z80-based single-board com­
puter that can be customized for 
each application. Customization 
is accomplished by inserting var­
ious ROMs !read-only memories). 
programmable memories. and 
control integrated circuits as 
needed. All the 1/0 !input/output) 

of reserved and defined keys. 
The BASIC interpreter has the 

more common BASIC commands 
and functions. as well as DEBUG, 
PRINT USING. BEEP. ASN !arc­
sine). ACN 1arccosine). EXP leXJ. 
and more. Editing functions allow 
left and right cursor shifting. inser­
tions and deletions. and scrolling 
up or down. Subroutines and 
FOR ... NEXT loops can be stacked 
to four levels. and 15 levels of 
parentheses can be maintained. 
An 80-character input buffer and 
multiple statements per line allow 
easy program entry. A ten-digit 
mantissa and two-digit exponent 
are used in all calculations. Four 
mercury batteries provide approx­
imately 300 hours of operation. 
thanks to the automatic power­
off feature. An applications man­
ual containing 134 programs in 
ten application areas such as 
math, statistics. civil engineering. 

circuits are mapped into both 
memory and 1/0 address space. 
The board provides three ROM/ 
EPROM !erasable programmable 
ROM) sockets for up to 12 K 
bytes of mixed ROM/EPROM. 
Also included are 2 K bytes of 
programmable memory. provi­
sion for up to 72 lines of parallel 
1/0. a keyboard controller. and an 
integrated circuit that provides 

and electrical is included. Each 
program is accompanied by a de­
scription of how it works and a 
complete list of variable assign­
ments. A beginner's BASIC book 
is also included in the package. 

Also being introduced at NCC 
are two peripherals for the 
PC-121 I. The CE-121 Cassette 
Interface allows programs. key as­
signments. and data to be saved 
or loaded to or from a cassette­
tape recorder. For hard-copy out­
put. Sharp has the CE-122 Printer/ 
Cassette Interface. In addition to 
the cassette-interface functions. 
the CE-122 features a 16-char­
acter dot-matrix printer capable of 
printing one line per second. The 
unit is powered by a rechargeable 
nickel-cadmium battery and in­
cludes a battery indicator that 
flashes when the battery be­
comes low. 

The PC-121 I will have a sug­
gested retail price of S249. The 
CE- I 21 and the CE-122 will have 
suggested retail prices of S49 and 
S 149. respectively. 

The PC- I 2 I I has been pre­
viously sold by Radio Shack as the 
TRS-80 Pocket Computer. 

For more information on the 
PC- I 2 I I Pocket Computer. the 
CE-121 Cassette Interface. or the 
CE-122 Printer/Cassette Interface. 
contact Sharp Electronics Cor­
poration. 10 Keystone Pl. Param­
us NJ 07652. 1201 J 265-5600. 

Circle 500 on inquiry card. 

two serial 1/0 ports. Two counter/ 
timers and an arithmetic circuit 
can be added. The Master Con­
troller Board costs 549.95 for a 
bare board. S 99. 9 5 for the mini­
mum kit. and S 199.95 assembled. 
Other options are available. Con­
tact R W Electronics. 3165 N Cly­
bourn. Chicago IL 60618. 1312) 
248-2480. 
Circle 501 on inquiry card. 
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What's New? 
PERIPHERALS 

Video and Audio 
on One Board 

The Color Video Processor and 
Programmable Sound Generator 
board can create color graphics 
and sound. It contains l 6 K bytes 
of 110- (input/output) mapped 
video memory and allows graph­
ics or text to be superimposed 
over an external video input Us­
ing l 6 colors with 35 display 
planes. a three-dimensional effect 
can be obtained. In addition. the 
board has three programmable 
square-wave tone generators 
and two 8-bit programmable 1/0 
ports. The graphics mode features 
256 by l 92 dot resolution. The 
board also allows real-time inter­
rupts. The tone generators fea­
ture envelope generation over a 
range of 12 octaves. The single­
board color video and sound 

02000-Famlly of 
Hard-Disk Drives 

The 02000 series of 8-inch 
fixed-hard-disk drives are compati­
ble with Shugart's SA I 000 disk 
drives. but offer I 0-. 20-. and 
30-megabyte unformatted capa­
cities. This is achieved by using a 
special head-positioning tech-

generator uses the Texas In­
struments TMS99 l 8A Video Dis­
play Processor and the General 
Instrument AY-3-89 I 0 Program­
mable Sound Generator. and is 
compatible with Z80. 8085. and 
8080 microprocessors on S-100 
bus systems. Documentation in­

nique. The 02000 family features 
a 4 .34-megabit-per-second trans­
fer rate, an average latency of 10 
ms. and access times of 15 ms 
track-to-track, 100 ms maximum. 
and 50 to 60 ms average. Max­
imum recording density is 6600 
bits per inch, and track density is 
345 tracks per inch. Rotational 

eludes programming examples 

and test routines. It is available for 

5475 assembled and tested or 

5375 in kit form. Contact Elec­

tronic Design Associates. POB 

94055. Houston TX 77018. (713) 

999-2255. 

Circle 502 on inquiry card. 


speed is 3000 rpm (revolutions 
per minute). Soft-sectoring is of­
fered. 

In OEM foriginal equipment 
manufacturer) quantities of 500 
per year. pricing is S 1200 for the 
10-megabyte 02010. S 1500 for 
the 20-megabyte 02020. and 
s1800 for the 30-megabyte 
02030. For more information. 
contact Quantum Corporation. 
2 l 50 Bering Dr. San Jose CA 
95131, (408) 262-1100. 

Circle 503 on inquiry card. 
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Optoelectronics and Inside BASIC Games 
Fiber-Optics ManualInside BASIC Games, by 

Richard Mateosian, uses games as 
a framework for teaching BASIC 
programming. Eight games, rang­
ing from simple arithmetic to com­
plex matching games, are de­
scribed and analyzed so that 
readers can learn how to design 
their own programs. as well as 
play the game. The games are 
written for most microcomputers. 
Inside BASIC Games is a Sybex 
publication, and it costs S 13.95. 
Contact Sybex Inc. 2344 6th St. 
Berkeley CA 94710, 14 I 5) 
848-8233. 
Circle 504 on inquiry card. 

Microcomputer Solutions 
Software Catalog from Serendipity 

Creative Discount Software has Serendipity Software Solu­
released its Winter-Spring Soft­ tions features commercial-appli­
ware Catalog for the TRS-80, cation software packages de­
Tl-99/4, and the Apple II and the A 286-page optoelectronicssigned for Z80 and 
Apple II Plus microcomputers. and fiber-optics data manual has 

The catalog features professional, 
8080/8085-based microcom­

been published by Motorola Semi­

educational. and business soft­
puters operating under CP/M. 

conductor Products Inc. The 

ware at discounts of up to 30% . 
Among the products featured in 

manual provides device datathe catalog are general-ledger ac­
Medical and dental office-man­ sheets, selector guides, cross-ref­

agement systems are also avail­
counting, commercial accounts 

erences, and applications infor­
mation . The manual includes gal­

receivable and payable, payroll, 
able. For your free copy, request inventory control for retailers and 
catalog number 478, from Cre­ lium-arsenide infrared emitters, sil­manufacturers, and professional 
ative Discount Software, 256 S icon detectors. opto-coupler/isola­client billing. There is a s1 han­
Robertson, Suite 2 I 56, Beverly tors, the family of opto-triac driv­dling charge for the catalog. Con­
Hills CA 90211. 1800) 824-7888; ers, and Motorola's SCR lsilicon­

in Alaska and Hawaii. 1800) 
tact Serendipity Systems Inc. 225 

controlled rectifier) couplers. 
The manual's fiber-optic sec­

Elmira Rd, Ithaca NY 
824-7919; in California. 1800) 14850, 1607) 277-4889. 
852-7777. Ask for operator 831. tion is intended principally to 

address fiber-optic communica­Circle 505 on inquiry card. Circle 506 on inquiry card. 
tions systems in the computer. in­
dustrial controls, medical elec­
tronics, consumer, and automo­

Supercap They feature a slow rate of dis­ tive applications. 
Series Catalog charge and can provide very low The data book. Mototola Op­

NEC Electron's Supercap cata­ currents for approximately one toelectronics Device Data. costs 
log includes specifications, dimen­ week. The catalog is free from the 53.25. It is available from 
sions, applications, discharge Product Marketing Manager for Motorola Semiconductor Prod­
characteristics, and lists of fea­ Capacitors, NEC Electron Inc. ucts Inc. POB 2091 2. Phoenix AZ 
tures for high-capacitance Super­ 252 Humboldt Ct, Sunnyvale CA 85036. 1602) 244-4306. 
cap memory-backup devices. The 94086, 1408) 745-6520. 
Supercaps supply capacitances of 
up to 1 F [yes, one farad ...RSSJ. Circle 507 on inquiry card. Circle 508 on inquiry card. 
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What's Neww7 

SOFTWARE 

Two New Products 
from Commodore 

Ozz-The Information Wizard 
lets users design data-manage­
ment and retrieval systems. Ozz 
was created for the Commodore 
CBM 8032 microcomputer. The 
program allows users to set up 
formats. store information. per­
form calculations . and global 
searches. design forms and docu­
ments. analyze information. and 
access files. 

Wordcraft 80 is a word-pro­
cessing program designed for the 
8032 system. Wordcraft 80 offers 
variable page layouts of up to 
I I 7 characters by 98 lines; screen 
display of finished-format docu­
ments; tabs. indentations. deci­
mal tabs. columns; automatic 
centering and right-margin justifi­
cation; automatic pagination. 
headers. and trailers; deletion and 
insertion of text transfer of text 
from one page to another; merg­
ing of form letters with name/­
address files; handling of single 
sheets or continuous-form paper; 
sub- and superscripts; and auto­
matic underlining and embolden­
ing of text. 

For more information on both 
products. contact Commodore 
Business Machines Inc. 950 
Rittenhouse Rd. Norristown PA 
I 9403. 12 I SJ 666-7950. 
Circle 509 on inquiry card. 

Atari Graphic Editor 
Plot & Draw is a cassette-based 

graphics-generation and editing 
package that creates graphics in 
three colors plus a background. 
Video drawings can be created 
and saved on cassette. It requires 
an Atari computer with 8 K bytes 
of programmble memory and a 
joystick. The price is 5 I 8 from 
Mosaic Electronics. POB 748. 
Oregon City OR 97045. 

Circle 510 on inquiry card. 

The Voice 
The Voice gives the Apple II or 

the Apple II Plus the power of 
speech. The Voice's built-in voca­
bulary allows expression of many 
combinations of phrases. or the 
user can enter his own vocabu­
lary and make the 48 K-byte 
Apple say anything. Floppy disks 
store up to 80 words or phrases 
that can later be sorted for quick 
reference. The Voice allows any 
BASIC program to speak by using 
PRINT statements. The price is 
539.95. from Muse Software. 330 
N Charles St. Baltimore MD 
2 I 201. !301 J 659-72 I 2. 

Circle 511 on inquiry card. 

FORTH-79 for the Apple 
MicroMotion's FORTH-79 con­

forms to the International 
FORTH-79 standard. It is suited 
for data acquisition. process con­
trol. animation. and video games. 

FORTH-79 comes with a 
screen editor and macroassem­
bler. and vocabularies for strings. 
double-precision integers. low­
resolution graphics. and modem 
communications. The operating 
system allows for multiple disk 
drives and is I 3- or I 6-sector disk 
compatible. It runs on a 48 K-byte 
Apple II or Apple II Plus. 
FORTH-79 can be obtained for 
589.95 from MicroMotion I 2077 
Wilshire Blvd. Suite 506. Los 
Angeles CA 90025. 1213) 
821-4340. 

Circle 512 on inqu iry card. 

TFORTH 
TFORTH is a fig- !FORTH 

Interest Group) standard version 
of FORTH. extended for the 
TRS-80. It contains an operating 
system. assembler. text editor. 
floating-point mathematics 
package. 1/0 (input/output) 
package. graphics links into 

A Stellar Trek 
This high-resolution color ver­

sion of the Star Trek game runs on 
the Apple II. Three different 
Klingon opponents and the 
Romulan Star Empire are pitted 
against the user. Users have 
many command prerogatives. in­
cluding movement throughout 
the galaxy. use of starship wea­
ponry. maintenance of energy 
reserves. repair of damage. and 
more. A Stellar Trek requires 48 K 
bytes of memory and Applesoft 
BASIC in ROM !read-only mem­
ory). The price is 524.95 on flop­
py disk. Contact Rainbow Com­
puting. 97 I 9 Reseda Blvd. North­
ridge CA 9 I 324. 12 I 3) 349-5560. 

Circle 513 on inquiry card. 

Combine Hard Disks 
and the TRS-80 

HDOS-2 is a hard-disk opera­
ting system designed to be used 
with TRSDOS I .2 on the TRS-80 
Model II. The advantage of this 
software is that it allows a Corvus 
hard-disk drive to be interfaced 
with existing software with only 
minor changes to the programs. 
HDOS-2 requires I K bytes of 
memory and allows use of multi­
ple drives. The system costs 5 I 25. 
Contact Computer Program As­
sociates. I 5076 Beltway Dr. 
Dallas TX 75234. 12 I 4) 233-2039. 

Circle 514 on inquiry card. 

TRS-80 BASIC. and a phoneme 
assembler to support voice syn­
thesizers. TFORTH is supplied on 
5-inch floppy disks for 5 I 30. Con­
tact Advanced Technology Cor­
poration. I 6 I 7 Euclid Ave. Knox­
ville TN 37921. 1615) 525-1632. 

Circle 515 on inquiry card. 
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IN CREDIBLE? s ·ELIEVE IT! 
PRINTERS 	 51/4" DISK DRIVE SALE 

MPI 8-51 	 40 track, 102K Byte drives. These drives come complete with 
•~::::-..•• 150 cps bidirectional-9x9 dot matrix, quietized enclosure 	 and power supply. They can be mixed with each other and 

case, 136 col, vertical form control and many Radio Shack® drives on the same cable. 90 day warranty. ONLY $314
other functions 51195We feel this printer offers 8" DISK DRIVE SALE 
the best price/performance ratio available. 8" SHUGART SA801 R S425 
RS-232 serial to 19,200 baud Premium double sided drives: 8" SHUGART SA851 R $125 

supporting X-ON, X-OFF or Current Loop - add $40 Only 
~	Teletype 40, 300 LPM-typewriter quality, RS- from S2495 

232 interface. This quality printer is available in many 
configurations including forms access. quietized case, etc. 

Teletype 43 from S995 
NEC Spinwriter-55 cps, bidirectional. letter quality 

R.O./tractors S2540 KSR/ tractors S2795 
DIABLD 630-40 cps, bidirectional, daisy wheel, plot/graph S2270 
C. ITOH Starwriter, 25 cps, daisy wheel 	 S1575 
C. ITOH Starwriter, 45 cps, daisy wheel S1849 
EPSON MX-80, 80 cps, 9x9 dot matrix S545 
ANAOEX 9500/9501 , up to 200 cps, high resolution dot S1349 
OKIDATA Microline 80, 80 cps, 9x7 dot matrix S525 

Microline 82, bidirectional, friction/pin feed S625 
Microline 83, bidirectional, 120 cps, uses 15" paper S995 

Tl-810, 150 cps, Basic S1695 
Package-Compressed print, vertical form control S1830 

CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col, RS-232 S1595 
704-11 ,180 cps, 9x9 dot matrix, 132 col. parallel S1695 
730,100 cps, 7x7 dot matrix, same as R.S. LPll S660 
737,80 cps, nx9 dot matrix, same as R.S. LPIV S849 

proportional spacing 
OECLA-34 S1085 

S-100 SPECIALTIES 
iE California These high quality, reliable products have made CCS 
liiii• Cornpu1er defacto industry standard for S-100 products 

- Systems Assembled and tested: list only 
2200 H.D. Mainframe, 20 a. P.S., 12 slot MB $434 S399 
2065C 64K dynamic RAM/Bank Select S720 S580 
2810A Z-80 CPU, serial port, ROM monitor S310 S259 
2422A Floppy Cont, CP/M 2.2, ROM monitor $425 $345 

==~ CB2 l-80 CPU
--711 2P + 2S 1/0 interlace 

S344 
S290 

S295 
S249 

We can supply the full S-100 and Apple lines of CCS, SSM, NNC, MORROW 
DELTA, NORTHSTAR and GODBOUT at similar savings. 

TERMINALS 
TELEVIDEO 912 C S950 S725 

920 c S1030 S789 
950 Scan 

SOROC IQ 120 	 S995 S729 
IQ 140 S1395 S1149 

INTERTUBE Ill or EMULATOR (multi-terminal) Scan 
DEC VT-100 S2050 S1575 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 

2 for S1190 
QUME DATATRACK 8 S650 

2 for S1250 
Enclosure, power supply for 2 8" drives (horizontal) A&T S299 
NNC industrial grade enclosure for 2 drives with P .S. S415 
POWER 1, power supply for 2 8" drives S135 
MORROW Discus 20 + CP/M® S963 

Discus 2 + 2 + CP/M® S1259 

HARD DISK SPECIALS List only 
CORVUS lOMB ana controller S5350 Scan 

20MB and controller Sc11l 
Constellation Network Multiplexer S750 Scali 
Mirror Video Tape Disk Backup S790 Scan 

MORROW 29MB+controller+ CP/M 2.2® $4995 S3995 
CAMEO cartridge drive controller S1500 S1275 

controller, CDC Hawk Drive (5 fix, 5 rem) S6995 S5995 
controller, Western Dynex (5 fix, 5 rem) S5995 S5999 

We carry the full line of KONAN i:lisk 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 CP/M 2.2, 
64K bytes dynamic RAM, Z-80A 4mh CPU. We offer a full line of quality, 
tested software. 

CCS 2210A w/ftoppy controller, 1 serial port S1849 
CCS 300-1Aw/1.2MB floppy drives, 2 serial, 2 parallel ports $4849 
CCS 400-lA w/1 OMB hard disc, 2 serial, 2 parallel ports S6999 
Optional CP/M for CCS 300, 400 (OASIS available) S150 
NNC 80 w/1 MB floppy drives, 2 serial, 3 parallel ports S37!19 
NNC BOW w/.5MB floppy, 8.4MB hard disc, (OASIS optional) S61i93 
ALTOS single and multi-user systems Scali 
MORROW Decision 1, MICROSOFT basic, UNIX Sc~!I 

PERSONAL COMPUTERS 
APF Imagination Machine, basic, color, sound, tape, etc. S399 
ATARI 400 S512 

800 with 16K .RAM S895 

LOOK HERE! 
NNC 2 board set Z-80A CPU, CP/M 2.2, floppy disc controller 

2 serial, 3 parallel porls, PROM, 1/0 cable S7&5 
SUPERBRAIN Scali 
OSBORNE book-keeping programs (unaltered, require C-BASIC 2) 

includes comprehensive documentation 
General Ledger, Payroll, Account Rec./Payable each S99 

all three S259 
TCS business software GIL, Payroll, AIR, A/P each S1511 

all !Our SS811 

ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 

DEALER and INTERNATIONAL INQUIRIES WELCOME 

WASHINGTON COMPUTER SERVICES 
an affiliate of ((( WASHlNGTON).,\\ est.1912 

EC.ECTRIC COMPANY '// 
tNCO"~"ATCD 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street 


New York, N.Y.10012 

Hours: 8AM-5:30PM (EST) Mon.-Fri. 


TO ORDER: CALL OPERATOR FOR OUR 
NEW TOLL-FREE NUMBER. In N.Y. State and 
tor technical information call 1-(212) 226-2121 

For fast 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 2% 
cash discount. N.Y. residents add sales tax. 

Radio Shack® is atrademark of the Tandy Corp. - ~- - ,~ 
CPI M® 1s atrademark of Digital Research ,.=.~ 
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i What's NeW7 

Link the TRS-80 
with Other Systems 

The Super-Host program allows 
any type of system to communi­
cate with the TRS-80 Model I 
microcomputer. The program will 
configure itself to run under 
TRSDOS. NEWDOS 2.1, or 
NEWDOS-80. It keeps track of 
the date and time. even after re­
boot or system resets. One func­
tion of the program protects the 
user's own and any foreign sys­
tem from unwanted control 
codes. Another feature allows 
users to customize transmissions 
to conform to other systems' 
standards and block out char­
acters that might affect those 
systems. 

Super-Host is a menu-driven 
program. so users can set up all 
system parameters. Other fea­
tures are its lowercase driver. up­
percase lock for incoming data. 
and independent uppercase lock 
on outgoing data . It has user-pro­
grammable nulls and line feed. 
TRS-80 computers with a printer 
can be programmed to maintain 
a printed record of callers who 
have accessed the system. 

Super-Host is available for 
529.95 from Programs Unlimited. 
POB 265, Jericho NY 11753, 
j516) 997-8668. 

Circ le 516 on inquiry card. 

FORTH for Atari 
This FORTH system for the 

Atari 400 and 800 computers re­
quires a minimum of 16 K bytes of 
programmable memory. The disk­
based system has a screen editor 
and the capability to review and 
modify disk contents. Included 
with the program package is dic­
tionary documentation and a cus­
tomization guide. The system 
costs 5 50. For further informa­
tion. contact Pink Noise Studios. 
14 1 1 Center St. Oakland CA 
94607, j415) 465-1212. 

Circle 517 on inquiry card. 

SOFTWARE 

Softstuff 

Software from Heath 


!"J(~bthkit 
d1gtral 

COl1Pf.1t8f 
systerns 

reference 
"mllll 

~-
Heath's utility and applications 

programs in the Softstuff line in­
clude the General Ledger II on a 
floppy disk for use with the HOOS 
operating system or Heath's ver­
sion of the CP/M operating sys­
tem. The price for the program is 
5 124.95. The Small Business In-

Software 

for Law Offices 


Law-1 is a time-management 
and billing system for the legal 
professional. It features system 
and program security, client/mat­
ter and attorney reporting. ac­
counts-receivable ledgers. ageing 
analysis. pre-billing worksheets. 
invoicing. and automatic file 
backup. and it performs other­
than-standard inquiries. 

Law-1 is written in CBASIC for 
CP/M-based systems. It comprises 
38 applications packages. The 
system is parameter driven and 
can support floppy- and hard-disk 
configurations . Different ter­
minals are supported. A demon­
stration package is available for 
575. and the single-user package 
price is 5800. For further informa­
tion. contact Microcon Inc. POB 
805, Amherst NH 03031. j603) 
673-0230. 

Circle 519 on inquiry card. 

ventory program for HOOS sys­
tems is 569.95. The CBASIC lan­
guage. a disk-based. noninterac­
tive language with pseudocode 
compiler and run-time interpreter 
for CP/M systems is priced at 
5 110. The BOS C compiler in­
cludes a linking loader. a library 
containing file 1/0 jinput/output) 
and floating-point functions. and 
a library manager. The C compiler 
runs on CP/M systems and is 
priced at 5 119.95. 

The Softstuff product line also 
offers the Microsoft MACR0-80 
package. a full-screen editor. a 
sort program. and a network sys­
tem. For more information on 
Softstuff programs. contact Heath 
Company. Department 350-670. 
Benton Harbor Ml 49022. j616) 
982-3210. 

Circle 51B on inquiry card. 

Learn Trigonometry 
on the Compucolor II 
Using a circular functions ap­

proach to trigonometry. these 
teaching programs provide ex­
periences with radian measure. 
sine function development. 
graphing the sums of functions. 
drill with identities. and polar 
graphs. All programs encourage 
the user to explore functions 
under computer guidance. to re­
cognize identities. and to notice 
patterns. Program listings are in­
cluded. so users can create addi­
tional variations and drills. This 
disk for the Compucolor or lnte­
color computers requires a 64- by 
32-character screen with 127 by 
127 color blocks in low- and 
high-resolution graphics. It is 
available for 529.95 from Metra 
Instruments Inc. 2056 Bering Dr. 
San Jose CA 95131. j408) 
297-8530. 

Circle 520 on inquiry card. 
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~ ,# 'applC!'computC!r -
Sales and Service 


APPLE/// OPTION A: . .. ..... .. .. . .. .. . .. ..... 3850 

APPLE /// 96K 

Information Analyst Package 

12" B/W Monitor 


APPLE JI/OPTION B: ..... . . . ... . ... . .... .. ... 4350 

SAME AS OPTION A PLUS: 

DISK II for APPLE/// 


APPLE Ill OPTION C: ......................... 4800 

SAME AS OPTION A PLUS: 

DISK II FOR APPLE /// 

SILENTYPE Thermal Printer 


APPLE HARDWARE 

Parallel Printer Interface Card . . ...... ... . ..... . 160 

Communications Card ....... .. . . .. . •......... 195 

High Speed Serial Interface ..... .. . . . . .... . .... 175 

Pascal Language System ... . . .. ..... . ......... 425 

Centronics Printer Interface . .. . . .. . .. .. . . .. . . . . 185 

Applesoft Firmware Card . . . .... . . .. ...... . .. .. 160 

Integer Firmware Card .. . . . ... . .. . ... . . . . . .... 160 

Disk)[ with Controller DOS 3.3 . . .. . .. . . . .. .. . . . . 529 

Disk][only . ......... . ......... . ..... . .... . .. 475 

Graphics Tablet ..... . . . .... . .. . ... . . . . .. .. . .. 625 


OTHER HARDWARE 

Alf Music Synthesizer (3 Voice) . . . . . ...... . . . ... 245 

9voice ...... . .. . ...... . ..... . ............... 175 

ABT Numeric Keypad .. . . . ... . ...... . . . ... . . . . 119 

Micromodem ][ ...... . .... .. .... . . . .... .. .... .295 

Apple Clock . ... . . . ... ... .... .. . .. . .......... 245 

Rom Plus with Keyboard Filter ............. . ... . 175 

lntrol/X-10 System ............................250 

Romwriter .. . .... . .... . ... . ........ . . . . . . . . .. 150 

Double Vision 80 x 24 Video Interlace ........ . ... 295 

CCS Arithmetic Processor ............... . . . ... 399 

CCS Parallel Interface . ... .. ... .. .............. 119 

16K Ram Card . ... ... .. . .. . .... . . . . ....... .. . 195 

Microworks DS-65 Digisector . . .. . .... . . • . • . . ... 339 

SVA 8 inch Disk Controller .... . ........ .. : ..... 335 

Sup·R·Mod ............... . ........ ... . ... .. .. 30 

CCS Synchronous Serial Interface ... .. ... . ... . . 159 

CCS Asynchronous Serial Interface ............. 159 

Corvus 10 Meg. Hard Disk ... . .......... .. ..... 4395 

Corvus Constellation .. ... ... . ...... .. ... . ..... 595 


MISCELLANEOUSISUPPLIES 

16K RAM (200-250 NS) .. .. ......................49 

Verbatium Datalife Diskette (Box of 10) . ..........30 

Dysan Diskettes (Box of 5) . . .. . .......... . . . .... 22 

Apple Diskettes (Box of 10) . .. . .... ... . ...... .. .. 45 

Verbatim Diskette Boxes (Holds 50 Disks) ......... 18 

Silentype Paper (Box of 10 rolls) ......... . ........ 40 


MONITORSIDISPLAVS 

Leedex Video 100 12" ... . ... . .. . ... .. . . . ...... 140 

Sanyo 9" Monitor . .. .. .. .. . ... . ..... • . . .•. • ... 195 

KG-12C Green Phos. Monitor . . . . ............... 275 

Sanyo 12" Green Phosphor. Monitor . . . . . . .... . .. 275 

NEC 12" Green Phosphor. Monitor .. ..... . . . . ... 275 

Sanyo 12" B/W Monitor . . ..... . ...... . .... . .... 250 


PRINTERS 

Apple Silentype with Interlace .................. 525 

IDS 445 (Paper Tiger) with Graphics . . .... . ... .. . . 795 

IDS 460 with Graphics ....... . ... . ..... . .. . ... 1199 

IDS 560 with Graphics 10) . ..... . . • ..... . ...... 1695 

Centronics 737 . .. .. . . .. ... . ..... . . . . .. . ...... 895 

NEC Spinwriter (RO, Serial) ... . ..... . ..... . ... 2650 


SOFTWARE 

The Controller . .. . . . . ... . ..... . .. . ... .. . . .. .. 525 

Apple Post (Mailing List Program) . .. . .... . . .. .... 40 

Easywriter Professional System ....... . .. . ..... 195 

Apple Pie 2.0 .... . ..... .. ... . .... . ....... .. ... .95 

DB Master Data Management .. .. ...... . . .. .... 150 

The Cashier . . ........ . . . .. ..... .. . . • . • . • .... 210 

Apple Writer . .. .. . ... . .. . ... . ...... . ... . ...... 65 

Visicalc ...... . ... . . . .... . .... . ......... • . .. . 125 

CCA Data Management System .. . . .... . ... . ..... 90 

Full Screen Mapping for CCA OMS .. . ...... . . .... 59 

Pascal Interactive Terminal Software (PITS) ... . . . . 29 

Basic Interactive Terminal Software (BITS) . .. . .... 29 

Data Capture ........... . .... . ............... .29 

Data Factory OMS . ... . .... . .. . .. ... .. .... .. ·. .. 95 

Apple Plot . . . . .. .. .... . .. . . . ... . ...... .. .. . ... 55 

Apple Pilot ............ . .. .. .... . ........ . ... 120 

Magic Wand Word Processor (Needs Z-80 Softcard) 345 

Dow Jones Portfolio Evaluator ... .... ... ... . .. . .. 45 

Fortran ..................................... 140 


ORDERING INFORMATION: Phone orders invited using VISA, MASTERCARD or bank wire transfers. VISA & MC credit card service charge of 2%. AE credit card service charge of 

5%. Mail order may send charge card number (include expiration date), cashier's check, money order or personal check (allow 10 business days to clear.) Please include a telephone 

number with all orders. Foreign orders (excluding Military PO's) add 10% for shipping. All funds must be in U.S. dollars (letters of credit permitted). Shipping, Handling and in· 

surance In U.S. add 3% (minimum $4.00). Cal ifornia residents add 6% sales tax. Our low margins prohibit us to send COD or on purchase orders or open account (please send for 

written quotation). All equipment is subject to price change and availability. Equipment is new and complete with the manufacturer warranty. We do not guarantee merchant ibility 

of products sold. All returned equipment Is subject to a 15% restocking fee . We ship most orders with in 2 days. 

WE ARE A MEMBER OF THE CHAMBER OF COMMERCE. . RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 


PLEASE SEND ORDERS TO: 


COMPUTER STOP, 2545 W. 237 St., TORRANCE, Cf, 90505 


Circle 89 on inquiry card. BYTE May 1981 469 



. What's Neww1 · 

SYSTEMS 


MTSOO System 
The MT500 microcomputer 

provides data- and word-pro­
cessing capabilities for business 
and scientific applications. The 
MT500 features a video display, a 
Z80A microprocessor. the CP/M 
operating system, 64 K bytes of 
programmable memory, two 
500 K-byte 5-inch floppy-disk 
drives, and a keyboard. Printers 
and modems can be attached. 
The MT500 has a suggested price 
of less than $6000. For details. 
contact Maatra Corporation. 
1835 W Shryer Ave, Roseville MN 
55113, (612) 631-3555. 

Circle 521 on inquiry card. 

Memory-Mapped 
5-100 Video Board 

The VB3 is a memory-mapped 
board with a video-display sys­
tem for S-100 computers. The dis­
play can be programmed for up 
to forty-eight 80-char acter lines 
featuring upper- and lowercase 
letters with true descenders. The 
VB3 features user-programmable 
fonts. low intensity. reverse and 
inverted video, and added print 
functions such as underscore. 
strike-through. thin line. or dot 
graphics. While the VB3 is mem­
ory mapped. it occupies memory­
address space only when ac­
tivated. 

Software for the VB3 includes a 
CP/M-compatible driver routine 
and a terminal-simulator routine. 
Software controller timing, top 
and bottom margins. horizontal 
position, one level of gray. blink­
ing and blank-out character and 
cursor features are offered. The 
VB3 video board costs 5654. 

For further information. con­
tact SSM Microcomputer Products 
Inc. 2190 Paragon Dr. San Jose 
CA 95131, (408) 946-7400. 
Circle 522 on inquiry card. 

HP-83 from 

Hewlett-Packard 


The HP-83 microcomputer is 
designed for business and tech­
nical professionals. The HP-83 is 
identical to Hewlett-Packard's 
HP-85 except that it does not 
have a built-in tape-cartridge 
drive and thermal printer. The 
HP-83 has a high-resolution video 
display. keyboard. enhanced 
BASIC and graphics capabilities. 
Floppy-disk drives and printers 
can be interfaced to the unit. A 
data-base system, graphics soft­
ware. a communications pro­
gram. and a graphics digitizing 
tablet are some of the software 
and peripheral packages devel-

Where Do New PrOducu Items Come From? 
. The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If 

·in our judgment the information might be of interest;to the personal computing ex­
perimenters and homebrewers who read BYTE, we print it in some form. We 
·openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in fir5t-out queue, · 
subject to occasional priority modifications. While we would not knowingly print 
untrue or Inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 

oped for the machine. The HP-83 
has a list price of S 2250. For more 
information, contact Inquiries 
Manager. Hewlett-Packard Com­
pany, 1507 Page Mill Rd. Palo 
Alto CA 94304, (415) 857-1501. 

Circle 523 on inquiry card. 
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WE WILL NOT BE UNDERSOLD 

DISK DRIVES FOR TRS-80* Model I 

CCl·100TEAC 5%", 40 Track (102K) $314 
PRINTERS NEC Spinwriler 

Let ter Quality High Speed Printer 
CCl-100 MPI 5%",40Track(102K) $319 R.O. $2395 
CCl-280 5% ", 80 Track (204K) $429 R.O. with tractor feed $2595 

KSR with tractor feed $2895 
ADD-ON DRIVES FOR ZENITH Z·89 
CCI·189 
CCl-289 

5 % ", 40 Track (102K) 
5% ", 80Track(204K) 

$394 
$499 

C.ITOH 
EPSON 

Starwriter 
MX-80 

$1695 
$479 

Starwriter 11 
MX-70 

$1895 
$ 399 

Z-87 Dual 5 '/• "system $995 
External card edge and power supply included. 90 day warranty/one 
year on power supply. 

PAPER TIGER 
IDS 445 Graphics & 2K buffer 
IDS 460 Graphics & 2k buffer 

$ 699 
$1050 

RAW DRIVES 8" SHUGART 801R 
51/4'' MPI, TEAC or TAN DOM $CALL POWER SUPPLIES 

$425 
$CALL 

IDS 560 
ANADEX 
OKIDATA 

Graphics 
DP-8000 $849 DP-9500/01 

$1450 
$1345 

MORROW DESIGNS/THINKER TOYS™ 
DISCUS 2D 1 DRIVE $ 938 
DISCUS 2+2 1 DRIVE $1259 
DISCUS Hard Disk M26 $3990 

2 DRIVE $1635 
2 DRIVE $2245 
M10 $2999 

Microline 80 Friction & pin feed 
Microline 80 Friction, and pin & tractor feed 
Microline 82 Friction & pin feed feed 
Microline 83 120 cps, uses up to 15" paper 
CENTRONICS 730 $ 595 737 $ 749 779 

$ 420 
$ 520 
$ 620 
$ 849 
$ 969 

Tl-810 
DEi CARTRIDGE TAPE BACK-UP TRS-80* software, compressed print & vert. form control $1865 
For your hard disk. With either S-100 control card 
or piggy back board for single board Z-80 computers. $2995 16K RAM KITS ' 2for$56 $30 

200 ns for TRS-80*, Apple 11, (specify): Jumpers $2.50 

DISKETTES - Box of 10 with plastic library case S·100 CALIFORNIA COMPUTER SYSTEMS 5%" Scotch $35 Maxell $40 BASF/Vert>atim $27.95 
8" Scotch $50 Maxell $55 BASF/Vert>atim $36.00 
PLASTIC CASE-Holds 50 5 'I•" diskettes $19.00 
SCOTCH HEAD CLEANING DISKETTE $25.00 
FLOPPY SAVER $11.95 RINGS $6.95 

COMPLETE SYSTEMS 
ARCHIVES 64K, 2-Drives, 77 Track $5495 
ALTOS ACS8000 Series $CALL 
TRS-80* 11·64K $3499 111·16K $ 899 MAINFRAME Model 2200A $349 
TRS-80* Expansion Interface $ 299 Z80CPU Model 2810 $269 
ZENITH 48K, all-in-one computer $2200 MOTHER BOARD Model 2501 $106 
ZENITH Z-19 $ 735 16K STATIC RAM, 200ns Model 2116C $309 
TELEVIDEO 920C $ 748 950 $1049 32K STATIC RAM, 200ns Model 2032C $619 
IBM 3101 DisplayTerminal $1189 64K DYNAMIC RAM Model 2065C $599 
ATARI 400 $ 479 800 $ 795 FLOPPY DISC CONTROLLER Model 2422A $359 
MATTEL I NTELLIVISION $ 229 EXTENDER BOARD Model 2520K $ 52 
APPLE PERIPHERALS $CALL 2P+2Sl/O Model 2718A $309 

APPLE ACCESSORIES AND SOFTWAREMONITORS VISICALC $120.00 
APF 9" B & W TVM-10 $120 DB MASTER $159.00 
BELL& Z-80 SOFT CARD $269.00 
HOWELL 9" B & W BHD911 $220 $259.00 
LEEDEX 12" B& W $129 13" Color $369 

VIDEXBOARD 
$169.0016KCARD

SANYO 9" B & W VM4509 $155 $ 49.00APPLE JOYSTICK 
SANYO 12" B & W DM5012 $226 SUPER MOD $ 29.00 
SANYO 12" Green Screen DM5112 $238 CCSCARDS $CALL
SANYO 13" Color DMC6013 $416 
ZENITH 13" Color $349 GALAXIAN $ 22.95 

SPACE ALBUM $ 35.00 
TELECOMMUNICATIONS ASTEROIDS $ 17.95 
LIVERMORE STAR MODEM 2-year guarantee $125 FLIGHT SIMULATOR $ 29.00 
UNIVERSAL DATA SYSTEMS UDS·103 $179 WIZARD & PRINCESS $ 28.00 
D·CAT HARDWIRED DIRECT MODEM $189 SARGON 2 $ 29.00 
AUTO-CAT Auto Answer, Direct Connect Modem $229 Hl·RES FOOTBALL $ 35.00 
D.C. HAYES MICRO-MODEM $329 MYSTERY HOUSE $ 21 .00 

~"" b" .,,.,~.;. "',..,,, ~-- ­
_'P,,_, ~,.. -= .. ~~ .. ..,.,.. ..... ,..,......,,.. .... _--~--

~ 


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) INQUIRIES INVITED Send for FREE Catalogue 1 

TO ORDER CALL TOLL FREE 1-800-343-6522The CPU SHOP TWX: 710·348·1796 Massachusetts Residents call 617/242-3361 

5 Dexter Row, Dept. B05M Technical Information call 617/242·3361 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Trademarkf'l Digital Research 
Circle 104 on inquiry card. 
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P 
LOWEST PRICES {I'an ON THE J.l. ~~~~~ 

American 
Electronics 

Computers 
For Business, Learning and Entertainment 

a 
INCORPORATED lladle lllaek 

TOLL FREE ORDER NUMBER 
800-531-7466 

Texas & Principal NUMBER 
512-581-2765 

Telex Number 767339 
Dept. B, 1117 Conway 
Mission, Texas 78572 

a§:
:I CALIFORNIA COMPUTER SYSTEMS 

32K RAM BOARD A&T. 
450 NSEC .... .. .... $579.95, 200 NSEC .. ....... . $629.95 
16K RAM A&T. 
450 NSEC ....... . $255.95, 200 NSEC .... ... .$2S5.95 
64K DYNAMIC A&T. 
200 NSEC ................. .... .. ........ .. ......... ... .. .... ..... $54S.95 
Z80 PROCESSOR A&T . ... .... ..... .... ... ......... .... $259.00 
DISC CONTROLLER ... ........... ... ................... $339.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. A & T ............. ... .. ... .... ...... ....... .. .... . $275.00 

ARITHMETIC PROCESSOR FOR APPLE 7S11A. 
A & T ..... .. .. ..... ... .. ..... .... ............... ..... ....... ..... .... .. $342.SO 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. A & T ..... .. ....... ... ..... .. ... ........ ....... ........ . $137.10 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. A & T .. ..... ..... . .... ..... ....... ..... ... .... ... . ... $153.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

SSl'i1 
PB-1 270S & 2716 Programming Board with pro­
visions for 4K or SK EPROM. No external supplies 
required. Textool sockets. Kit ... .......... ..... $143.00 

CB-1A SOSO Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
port with status. Kit .... $146.00 PCBD .... .. $31 .95 

VB-3 80x24 VIDEO BOARD. Graphics included. 
4MHZ . Kit . .. . ... ........ . . .. .$379.95 

10-4 Two serial 1/ 0 ports with full handshaking 
20160 ma current loop: Two parallel 1/0 ports. 
Kit .... ...... ..... ... $168.00 PCBD ... .... .. .......... $31 .95 

VB·IC 64 x 16 video board, upper lower case Greek 
composite and parallel video with software, S-100. 
Kit ... . . . .. .. $143.00 

CB-2 ZSO CPU BOARD. Kit .. ...... ...... ... ...... $199.95 

AIO APPLE SERIAL/PARALLEL Kit .. .... .... $144 .95 

ALL OTHER SSM PRODUCTS AVAILABLE 

( WmC/;nc. WAMECO INC. 

MEM-3 32K STATIC RAM 2114 24 bit 
addressing ........... ...... .... .... ................... .. ........ . $36.95 
FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart , pertek, remic 5" & S" drives up to S drives, 
on board PROM with power boot up, will opera te 
with CPM'" (not included). PCBD .... ..... .. .. . $43.95 

FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCBD ....... ... .. .. $48.50 

QM-12 MOTHER BOARD, 13 slot , terminated, S-100 
board onl y .. .. ...... ........ .... ... . ....... ......... .... ... $39.95 

CPU-1 SOSO A Processor board S-100 with S level 
vector interrupt. PCBD ..... .. .. .... .. ... ..... .... .. $28.95 

RTC-1 Realtime clock board. Two independent in­
terrupts. Software programmable. PCBD ....... $25.95 

EPM-2 270S/2716 16K/32K EPROM CARD. 
PCBD ... .. ..... ... .. . .... .. ... ..... ......... ............. . $28.95 

QM-9 MOTHER BOARD. Short Version of QM-12. 
9 Slots. PCBD .. ... ........ .. .... ... .... ...... ... ..... .... .. .. $33.95 

MEM-1 SK x S RAM 2102. 
Buffered PCBD .... .. ... ... ... .. ...... .. .... ... ........... ... .. $31.95 
PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD ............. .... ......... ... . . .. ... ......... .... ... .. ... $28.95 
IOB-1 SERIAL AND PARALLEL INTERFACE. 
2 parallel, one serial and cassette. 
PCBD .... .. ... .... ............... .. ...... .. .... . .. .. .... . .... ... $28.95 

270S.. . .. ....... . $7.50 2114L 450 NSEC ....... $4.99 
2716 .. .... ... .... $25.95 2114L 200 NSEC ....... $5.99 

I 

I 

MAY SPECIAL SALE 
ON PREPAID ORDERS 

(Ch arge cards not incl uded on th is oller) 

WAMEGO GPU-2. PCBD .. .. . ... .. .. $29.95 
ZBO PROCESSOR WITH MIKOS 
PARTS ...... . .. . . ... .. . . .. .. ... . $119.95 

WAMEGO PGBD 
108-1 , CPU-1 ... . . . .... . . ...... $24.95 EA. 
PTB-1, RTC-1 .. .. .. . . .... . .. .. $22.95 EA. 

MIKOS PARTS ASSORTMENT 
WITH WAMEGO AND GVBERGOM PGBDS 
MEM-3 less RAM ... ... ...... ... .... ... ... ..... .... ....... ...$ 95.95 
With 2114L-4 .. ..... ........ .... ....... ..... ......... .... ...... $350.00 I 
With 2114 L-2 .. ... ..... .... ......... ............. .... ..... .....$390.00 
CPU-1 with MIKOS #2 SOSOA CPU .... ... ... $99.95 
QM-12 with MIKOS "4 13 slot mother 
board .. .. .... ..... ... ... ... .. ... ...... ......... .. .. ... ..... .... $11 0.95 
RTC-1 with MIKOS "5 real time clock ........ $65.95 
EPM-2 with MIKOS # 11 16-32K EPROMS 
less EPROMS ............... .......... . ....... .... . . . $65.95 
QM-9 with MIKOS #12 9 slot mother I 
board ..... .... .. .... .... .. ... ..... .... .... ..... .... ..... .. .. ... .. $99 .95 
FPB-1 with MIKOS #14 all parts 
for front panel .. .... .. .... . ...... ... .... ... .. .. .......... .. $144.95 
MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LI STED AS RE QUIRED 
FOR THE COMPL ETE KIT LE SS PARTS LISTED. ALL SOCK· 
ETS INCLUDE D. 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE $50.00 WORTH OF LS TIL AND GET 
1 0% CREDIT TOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY 

(415) 728-9121 
P.O. Box 955 • El Granada, CA 94018 

Please send for IC, Xistor and Computer parts list 

VI SA or MASTERC HARGE. Send account number, interba nk num­

ber, expiratio n date and sign your order. Approx. postage will 
be added. Ch ec k or money order will be se nt post paid in U.S. 
If you are not a regul ar customer, please use charge, cashi er' s 
check or pos tal money order. Otherwise there will be a t wo · 

week delay for checks to clear. Cali f. re sidents add 6% tax. 
M.oney back 30-ciay guaran tee. We cannot accept returned IC's 
that .have been soldered to. Pri ces subject to change without 
notice. $10 · minimum order. $1.SO service charge on orders 
less than $1 o.oo. 

Circle 265 on inquiry card. 



WE CARRY THE BLACK APPLE 

[ 
---­

~. "~'~'~~r: '~ 
StPPk!comp 

- ----­ --­ -­

EBS Business System for PET/CBM 
Extremely comprehensive package for small business. 
Fully integrated inventory and accounts receivable system 
including invoices, packing slips, mail labels, statements, 
bank deposit slips, and 17 reports. 

Paper-Mate Word Processor $29.95 
PET/CBM full featured 60 command system by Michael 
Riley. Uses either tape or disk and any printer. Includes 
iri-text commands, floating cursor, scrolling, etc. 

FLEX-FILE Data Bm for CBM/PET $6D 
Random file handling system with Report Writer and 
Mail Label Handler. By Michael Riley 

6502 7.45 10/6.95 50/6.55 100/6.15 
6502A 8.40 10/7.95 50/7.35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 10/7.40 50/7.00 100/6.60 
2114-L200 ns RAM 3.75 20/3.50 100/3.25 
2716 EPROM (5 volt) 9.90 5/9.45 10/8.90 
TMS 2532 EPROM 23.50 
4116·200 11 HAM 8 l1r 29.00 
S-100 Wire Wrap 2.65 

CASSETTES - AGFA PE-611 PREMIUM 
High output, low noise, 5 screw housing, labels. 
C-10 10/5.65 50/25.00 100/48.00 
C-30 10/7.30 50/34.00 100/66.00 
All other lengths available. Write for price list. 

I 

KMMM Pascal for PET $75 
Subset of standard Pascal with true machine language 
translator for faster execution. 16K with tape or disk. 

EARL for PET [disk file based) $65 
Editor, Assembler, Relocater, Linker to generate relocat­
able object code. 

fullFDRTH+ for PET/CBM $65 
Afull-featured FORTH with extensions conforming to Forth 
Interest Group standards.Includes assembler, string process­
ng capabilities, disk virtual memOly multiple dimensioned 
arrays, floating point and integer processing. 

[C:j convnod~· · 
CB-~~PET SPECIALS /~\
~Up ID S235 FREE ~ 
~ merchandl11 wllh purchm DI 

«': one ol lollowlng CBM·PET ltemal 
FREE 

8032 32K - 80 column CRT $1795 235 
8050 Dual Disk Drive - 1 megabyte 1795 235 
8N Full size graphics keyboard 795 75 
16K Business or Graphic Keyboard 995 150 
32K Business or Graphic Keyboard 1295 205 
2040/4040 Dual Disk Drive • 340K 1295 205 
2022 Tractor Feed Printer 795 t00 
C2 N External Cassette Deck 95 12 
CB MVoice Synthesizer 395 50 
Used CBM/PET Computers CALL 

-------·---.!~!JU.!!~-~!.STEMJ'.~W­~~----­
***EDUCATl ONAL DISCOUNTS*** 
Bly 2 PET/CBM C111,1tm. nclln t FREE 

Has all intelligent functions for producing graphs and 
drawings including 8vector and 4 character commands. 
Solid and broken lines can be specified. Character geri­
erator for alpha, numeric, and symbols. Characters can be 
rotated in 4 orientations, and can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetitions. Parallel ASCII interface, 11 x 17 paper. 

SPECIALS 
EPSOM MX-80 Pr11t1r 
EPSON MX·70 Prl1t1r 
ST ARWRITER Daisy Wheel Printer 
Centronics 737 Printer 
NEC Spinwriter 
XYMEC Hl-Q 1000 Intelligent Daisy Wheel 
Leedex Video 100 12" Monitor 
ZENITH DATA SYSTEMS 

Z19 Video Terminal (factory assem.) 
Z89 with 4 8 K (factory assem) 

SYM·1 
SYM BAS-1 BASIC or RAE-1/2 Assembler 
KTM·2/80 Synertek Video Board 
Seawell Motherboard - 4 K RAM 
Seawell 16K Static RAM - KIM, SYM, AIM 

Cell 
Cllll 

$1500 
790 

2500 
2150 
129 

735 
2150 

209 
85 

349 
195 
320 

DISK 
SPECIALS II 

SCOTCH (3M) 5¥4' 10/2.90 50/2.80 100/2.70 
SCOTCH (3M) 8" 10/2.95 50/2.85 100/2.75 
Verbatim SY•" 10/2.45 50/2.40 100/2.35 

(add 1.00 for 5¥4' Verbatim plastic storage box) 
Verbatim 8" Obi. Dens. 10/3.45 50/3.35 100/3.25 
BASF 5¥4' soft 10/2.60 20/2.50 100/2.40 
BASF 8" soft 10/2 65 20/2 55 100/2.45 

Maxell Disks In stock - write for prices 
Diskette Storage Pages 10 for 3.95 
Disk Library Cases 8" - 2.85 5" - 2.15 

• ATARI 800 $777 
.-fl\,,, All Atari Modules 20% OFF 

ATARI EDUCATIONAL PLAN Wnt1 for d1tan1. 

A P Products 15% OFF ; Ji 

THE STAR MODEM 
From Livermore Data Systems 

SPECIALRS232 MODEM SALE $135 
IEEE 488 MODEM SALE $245 
RS232 CCITI $170 
IEEE 488 CCITI $280 
STAR Modem is the price performance leader with a full 

2 YEAR FACTORY WARRANlY. 

MI PLOT Intelligent Plotter 
by Watanabe Instruments (Digiplot) 

$1145 

4 PART HARMONY MUSIC SYSTEM for PET 
Allows you to easily enter, display, edi~ and play 4 part 
harmony music. Includes whole notes thru 64 ths (with 
dotted and triplets), tempo change, key signature, 
transpose, etc. The KL-4 Munit includes OtoA conver1er 
and amplifier (add your own speaker). 
KL·4M Mule 8111'~ wH~ VMM Pre1r1m $59.90 

WordPro 3+ 321<, disk, printer 250 
WordPro 4+ 8032, disk, printer 385 
OZZ Data Base System for CBM 8032 335 
VISICALC for PET, ATARI 170 
BPI General Ledger, A/P, A/R for PET/CBM 270 

EPROM Pre1re..1r fir PET 72.00 
Programmers Toolkit - PET ROM Utilities 34.90 
2 Meter IEEE to IEEE Cable 43.00 
PET Spacemaker Switch 24.90 
Dust Cover for PET 6.90 
IEEE-Parallel Printer Interface for PET 110.00 
IEEE-RS232 Printer lntertace for PET 120.00 
The PET Revealed 17.00 
Library of PET Subroutines 17.00 

Source Hookup over 1000 programs/services 88 

A P Hobby-Blox 15% OFF 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) 14.00 
Z8000 Assembly Language Programming 16.90 
PET Personal Computer Guide (Osborne) 12.75 
PET and the IEEE·488 Bus (Osborne) 13.60 
6502 Assembly Language (Osborne) 14.45 
Programming the 6502 (Zaks) 10.45 
6502 Applications Book (Zaks) 10.45 
6502 Software Cookbook (Scelbij 9.45 
CP/M Handbook (w/ MP/M) Zaks 11.85 
Practical BASIC Programs (Osborne) 13.60 
Some Common BASIC Programs (Osborne) 12.75 

WRITE FOR CATALOG. 
115 E. Stump Road AddS12sperordertorshrppmg wepayDalanceotUPSsurtacechargesA 8 CompUl8rS
Montgomeryv1lle, PA 18936 215-699-5826 on all prepard orders Prrces listed are on cash drscount Dasrs Regular 

prrces slightly hrgher 
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Circle 43g on inquiry card. 

la ® 

Yes! We supply IMSAI compatible products ... 
======~' 	 . 

NOTE: "Original" IMSAI parts were purchased at the c losing business sale of IMSAI Manufacturing Corp. 

WW Components also distributes S-100 buss I MSAI compatible parts and boards. A s supplies of "original" 
parts are exhausted, WW reserves the right to supply equivalent compatible parts not made by IMSAI. All 
items listed as " Assembled & Tested" have been assembled by WW Components and carry a 1 year warranty . 

1-8080 S-100 THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and hardw.ire 
ENCLOSURE spaced for PS-280 Power Supply, up to 22 slot motherboard. 
Sheet Metal Kit Kit of all metal parts and hardware w/docs $115.00 

Thinker Toys Wunder8uss20 for above w/o conn. $79.00 

MPU-8 SBC Complete 8085 based CPU including: serial RS-232 port, parallel 1/0 port 

8085 CPU 3 MHz operation, 256 bytes memory, ROM monitor, 3 timers, and more. 


Assembled & Tested $250.00 

PS-280 Mounts in the 1-8080 enclosure, supplies +8V@ 28A, +/- 16V@ 3A, kit includes 

Power Supply board, transformer, documentation, and all components. 

Parts Kit: KIT $95.50 


1-8015 Complete The complete 8085 system, includes MPU-8, RAM 111, 10 slot terminated mother­
System w/MPU-8 board, PS-280, and jump start front panel. A complete 64K system! 

Assembled & Tested $1250.00 

CP!M® 2.2 NOW AVAi LAB LE - CP/M for the IMSAI floppy disk system. Version 2.2 is 
for IMSAI available for the DI 0-C 8" controller. Others on request. Docs. incl. 

8" Diskette & Manuals $175.00 

Ask about documentation, repair service, firmware and software for your.system. 

TERMS: (1) PREPAID Send check or M.O. for merchandise amount only - we pay the shipping in USA only. 
(2) 	 UPS COD or bankcard orders by phone or mail - shipping charges added. 

California Residents add 6 .5% Sales Tax. 

~~Mag ni fier ?' 
La mp , · · 
~ 
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MICROPROCESSOR SUPPORT l.C. 'S 

WE GUARANTEE FACTORY PRIME PARTS 

8080A CPU 
8085A CPU 
8086 CPU 
8088 CPU 
Z-80 CPU 
Z-80A CPU 

8289 49.95 4050 .69 4531 
4000 .35 4051 1 . 10 4532 
4001 .35 4052 1 .10 4539 
4002 .35 4053 1 . 10 4543 
4006 1.39 4055 3 .95 4553 
4007 .29 4056 2.95 4555 
4008 1.39 4059 9.95 4556 
4009 .49 4060 1 .39 4581 
4010 .49 4066 .7 5 4582 
4011 .35 4068 .35 4584 
4012 .29 4069 .35 4585 
4013 .49 4070 .49 4702 
4014 1.39 4071 .35 74COO 
4015 1 . 15 4072 .35 74C02 
4 016 .59 4073 .35 74C04 
4017 1.19 4075 .35 74C08 
4018 .99 4076 1.29 74C10 
4019 .49 4078 .35 74C14 
4020 1. 19 4081 .35 74C20 
4021 1 .19 4082 .35 74C30 
4022 1 . 15 4085 .1.95 74C32 
4023 .38 4086 .79 74C42 
4024 .79 4093 .99 74C48 
4025 .38 4099 2.25 74C73 
4026 2 .50 4104 1 .99 74C74 
4027 .65 4501 .39 74C85 
4028 .85 4502 1 .65 74C89 
4029 1.29 4503 .69 74C90 
4030 .45 4505 8 .95 74C93 
4031 3.25 4506 .75 74C95 
4032 2.15 4507 .95 74C107 
4033 2 .15 4508 3 .95 74C151 
4034 3.25 4510 1 .39 74C154 
4035 .95 4511 1.39 74C157 
4037 1.95 4512 1.39 74C160 
4040 1.29 4514 3 .95 74C161 
4041 1 .25 4515 3 .95 74163 
4042 .95 4516 1.69 74164 
4043 .85 4519 .99 74 1 73 
4044 .85 4520 1 .39 74174 
4046 1 .75 4522 .99 74C175 
4047 1.25 4526 1. 15 74C192 
4048 .99 4527 1 .75 74C193 
4049 .69 4528 .99 74C195 

74C925 6.95 74LS107 .45 74LS244 1.95 
74LSOO .35 74LS109 .45 74LS245 4 .95 
74LS01 .28 74LS112 .49 74LS247 1.10 
74LS02 .28 74LS122 .55 74LS248 1. 10 
74LS03 .28 74LS123 1 . 19 74LS249 1.69 
74LS04 .39 74LS125 1.35 74LS251 1.79 
74LS05 .28 74LS126 .89 74LS253 .98 
74LS08 .39 74LS132 .79 74LS257 .98 
74LS09 .39 74LS136 .59 74LS258 .98 
74LS10 .28 74LS138 .89 74LS259 2 .95 
74LS11 .39 74LS139 .89 74LS260 .69 
74LS12 .39 74LS145 1.25 74LS261 2.49 
74LS13 .47 74LS148 1.49 74LS266 .59 
74LS14 1 .25 74LS 151 .79 74LS273 1.75 
74LS15 .39 74LS153 .79 74LS275 4 .40 
74LS20 .26 74LS155 1 . 19 74LS279 .59 
74LS21 .38 74LS156 .99 74LS283 1.10 
74LS22 .38 74LS157 .99 74LS290 1.29 
74LS26 .39 74LS158 .75 74LS293 1.95 
74LS27 .39 74LS160 .98 74LS295 1.10 
74LS28 .39 74LS161 1.1 5 74LS298 1.29 
74LS30 .26 74LS162 .98 74LS324 1 .75 
74LS32 .39 74LS163 .98 74LS347 1.95 
74LS37 .79 74LS164 1.19 74LS348 1.95 
74LS38 .39 74LS165 .89 74LS352 1.65 
74LS42 .79 74LS166 2 .49 74LS353 1.65 
74LS47 .79 74LS170 1.99 74LS363 · 1.49 
74LS48 .79 74LS173 .8 9 74LS365 .99 
74LS51 .26 74LS174 .99 74LS366 .99 
74LS54 -.35 74LS175 .99 74LS367 .73 
74LS55 .35 I 74LS181 2 .20 74LS368 .73 
74LS73 .45 74LS190 1 . 15 74LS373 2.75 
74LS74 .59 74LS191 1 .15 74LS374 2.75 
74LS75 .68 74LS192 .98 74LS375 .69 
74LS76 .45 74LS193 .98 74LS377 1 .95 
74LS78 .65 74LS194 1. 15 74LS385 1 .95 
74LS83 .99 74LS195 .95 74LS386 .65 
74LS85 1.19 74LS196 .89 74LS390 1.95 
74LS86 .45 74LS197 .89 74LS393 1.95 
74LS90 .75 74LS221 1.49 74LS395 1 .70 
74LS92 .75 74LS240 1 .95 74LS399 2.95 
74LS93 .75 74LS241 1 .90 74LS424 2 .95 
74LS95 .88 74LS242 1 .95 74LS668 1.75 
74LS96 .98 74LS243 1.95 74LS670 2.29 

.•. 

We are going to become the largest supplier of prime 
microprocessor support l.C.'S. We guarantee that our l.C.'S 
are purchased from manufacturer authorized distributors. 
This is the only way to deliver prime parts at the lowest 
possible prices. Our committment is to offer the best price 
and the fastest delivery to our customer. We give many 
thanks to our valued customers who have helped us grow. 

Z80-P10 7 .75 
Z80A-P10 9 .75 
Z80-CTC 7.75 
Z80ACTC 9.75 
Z80-DMA 22.25 
Z80A-DMA 27 .75 
Z80-S10/0 24.95 
Z80A -S10/029 .95 
Z80-S10/1 24 .95 
Z80A-S 10/1 29.95 
Z80-S10/2 24.95 
Z80A-S10/2 29 .95 
3205 3.45 
3242 10.00 
8155 11.25 
8185 29 .95 
8185-2 39.95 
8202 45.00 
8205 3.45 
82 1 2 2 .00 
8214 3.95 
8216 1.85 
8224 2 .65 
8226 1.85 
8228 5.00 
8238 5.45 
8243 4 .65 
8251A 5.55 
8253 9 .85 
8255A 5.40 
8255A-5 5.40 
8257 9 .25 
8257-5 9.25 
8259A 7.30 
8271 60.00 
8275 32.95 
8279 10.80 
8279-5 10.80 
8282 6 .70 
828 3 6 .70 
8284 5 .85 
828 6 6 .70 
8287 6 .70 
8288 25.40 

MAIL 

2708 EPROM 1 Kx8 4.954.95 
2716 EPROM 2Kx8 8.958.95 
2732 EPROM 4Kx8 21.0099.95 
4118 STATIC 1Kx815.0044.95 
4164 200ns 64Kx1 Call10.50 
Z80B CPU 21.0012.95 

ORDERS SHOULD BE SENT TO: 

P.O. Box 21432 Seattle, Washington 98111 
Telephone Orders & Inquiries (206) 453-0792 
Minimum Order $10.00 Add $3.00 Shipping 

NEC 16Kx1 DYNAMIC RAM 200 N.S. 
These are prime 4116's from one of the best 
MOS RAM manufacturers in the world. 

4116 200ns 
8 for $25.00 32 for 96.00 

Only prepaid orders on this special. 

NEC 1Kx4 STATIC RAM 250 N.S. 
These are prime low power static ram's NEC 
for the finest in MOS MEMORY. 

.99 
1 .25 

.99 
1.99 
3 .50 

.75 

.75 
1 .99 
1.01 

.55 

.99 
9 .95 

.39 

.39 

.39 

.49 

.49 
1.65 

.39 

.39 

.99 
1 .85 
2.39 

.85 

.85 
2.49 
4 .95 
1.85 
1.85 
1.85 
1.19 
2.49 
3 .50 
2 .10 
2 .39 
2.30 
2 .39 
2 .39 
2 .59 
2 .75 
2 .75 
2 .39 
2.39 
2 .39 

2114L 250ns 

8 for $25.00 32 for $96.00 


Only prepaid orders on this special . 


HANLEY ENGINEERING 

RETAIL STORE 


1644 116th NORTHEAST 

BELLEVUE, WASHINGTON 98005 


FOR THE FINEST IN MICROPROCESSOR SUPPORT l.C.'S 
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Circle 255 on in ui card. 

DISCOUNTS & DEALER OVERSTOCKS 
MICROCOMPEQUIP 

ALL ITEMS BELOW SOLD AS IS - NO RETURNS I NO REPAIRS 
CALL FOR AVAllABILITY: LIMITED QUANTITIES 

Sell For Liat Price 

A.I. Cybernetic• Speecbboard 
Anadex 40 Column Printer 
Boae 2 BK Memory Board Aseembled 
Commodore 2001-8 BK PET 
Craig M-100 Tranalater 
Dajen Canetta Interface 
Dyne.byte Naked Terminal 
Digital System11 Dual 8" Single Density 
Dutronice Poly Z-80 Upgrade Kit 
Dutronics lmaai Z·BO Upgrade Kit 
Eclectic Corp. Superchip for Apple II 
Fidelity Electronics Ltd. 

Level l Cheu Challenger 
Level 4 Checker Challen9er 
Level 2 Cbecker Cbollenger 

George RWt Inc. Pet Keyboard 
lmaai CPU Boord 
!com Micro Peripheral• S" Oi1.k Drive 
lntertec Data lntertube Terminal 
Kent Moore SK RAM 450NS 
Kent Moore Alpha Dieplay Module 
Mountain Hardware 

AC Control Apple 
AC Remote 
S-100 AC Control Kit 
AC Remote Kit 
AC Control· Apple Kit 

Micromation Dual Memore:r. 8" di1.k drive 
Micromation Dual Density disk controller Card 
MS Corp. Apple PR-40 Interface 
National Multiplex Digital Cassette Recorder 
Novotion 1200 Baud Modem (4202T) 
Radio Shock TRS-80 Disk Drive 

TRS-80 16K Computer 
TRS-80 Expansion Interface 

260.00 380.00 
&41.00 855.00 
211.00 282.00 
550.00 795.00 
122.00 199.95 
88.00 120.00 

245.00 350.00 
2293.00 2732.00 

123.00 169.95 
116.00 159.95 

75.00 95.00 

120.00 75.00 
100.00 115.00 
40.00 40.00 

176.00 250.00 
125.00 175.00 
821.00 1095.00 
595.00 874.00 
148.00 197.50 
80.25 107.00 

132.00 189.00 
95.00 149.00 

104.00 149.00 
67.00 99.00 

104.00 145.00 
1467.00 1990.00 
310.00 500.00 
87.00 87.00 

150.00 200.00 
274.00 375.00 
399.00 499.00 
479.00 599.00 
239.00 299.00 

Polymorphic Systems 
BK Aa... mbled 
BK Memory Board 
Poly KBD 

8813 

System 0 

88-System 2 
Syatem 12 Kit 

System 6 

Video Card 

Processor Tech 
Cuts BD A....mbled 
BK Dynamic Ram 
16K Dynamic Ram 
64K Dynamic Ram 
Eztended Basic Caeaette 
SOL 20 WIO Memory 
System II Kit 
Panaaonic Monitor 

SD Soles 32K Dynamic Rom Boord Kit 
Solid State Music 16K Static Ram Board Kit 
Southwest Technical (SWTPC) 

MF-68 Dual 5" Floppy 
Graphics Terminal 

Technical Design Labs (TDL-Xitan) 
110 board · SMB·Il 
32L Series K Memory Board 
Fortran JV Ser.37 
Fortran JV Ser.41 
Xiton Alpha 1.5 
Xiton Alpbo 1 
Xiton Alpha 3 
Xiton Alpha 1.5 
Video Board 

Technico Super Starter Asaembled 
Technico Super Starter Kit 
Trace Elec. 32K RAM Board Asaem 

289.00 385.00 
225.00 300.00 
169.00 225.00 

2880.00 3250.00 
378.00 525.00 
529.00 735.00 
846.00 1128.00 

1134.00 1575.00 
210.00 280.00 

139.00 199.00 
175.00 250.00 
300.00 429.00 
878.00 1350.00 
21.00 45.00 

1270.00 1895.00 
1262.00 1905.00 
143.00 210.00 
332.00 475.00 
300.00 325.00 

796.00 995.00 
79.00 98.50 

257.00 395.00 
559.00 799.00 
279.00 349.00 
279.00 349.00 
823.00 1138.00 
576.00 769.00 
854.00 1181.00 
571.00 868.00 
277.00 369.00 
293.00 300.00 
199.00 299.00 
599.00 999.00 

NEW EQUIPMENT 

CALL FOR 
OUR LOW PRICES 
FOR THE FOLLOWING 
MANUFACTURERS: 

APPLE 
ATARI 
CROMEMCO 
VECTOR GRAPHIC 

MICROCOMPEQUIP 
PO BOX 195 
CROWNSVILLE, MD 21032 

VISA I MC I CHECK 

PHONE ORDERS: 
(301) 261-1859 

64K BYTE EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS. 
SOL. ANO OTHER 8080 OR Z-80 BASED S100 
SYSTEMS• 4MHZ Z-BOWITH NOWAITSTATES. 
• SELECTABLE ANO OESELECTABLE IN 4K 

INCREMENTS ON 4K ADDRESS BOUNDARIES . 
• LOW POWER-BWATTSMAXIMUM . 
• 200NSEC4116 RAMS. 
• FULL DOCUMENTATION . 
• ASSEMBLED ANO TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WllHIN 
140AYS. 

ASSEMBLED I 
TESTED 

.. .......... .. .. . S595.00 
..... S529.00 

S459.00 
...... S389.00 

16K MEMORY EXPANSION KIT 
ONLY 558 

FOR APPLE, TRS -80 KEYBOARD, EXIOY, 
AND ALL OTHER 16K DYNAMIC SYS· 
TEMS USING MK4116·3 OR EQUIVALENT 
DEVICES.
* 200 NSEC ACCESS, 375 NSEC CYCLE
* BURNED-IN ANO FULLY TESTED
* 1 YR. PARTS REPLACEMENT 

GUARANTEE
* OTY. DISCOUNTS AVAILABLE 

I 

VISTA Y·200 MINl·FLOPPY SYSTEM
* S1 00 DOUBLE DENSITY CONTROLLER
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE EXPANDABLE RAM FDR 

6502 AND 6BDO SYSTEM-AIM 55.•K1M·SYM·PET"S44-BUS 
• PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 

CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD . 

• MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
. 6800 S 44 BUS . 

• CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE . 
• RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR ST ATIC BOARDS . 

• USES •SV ONLY. SUPPLIED FROM HOST COMPUTER . 
• FULL DOCUMENTATION. ASSEMBLED AND TESTED 

BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS . 

ASSEMBLED WITH 32K RAM .................................. S395 .00 
& WITH 16K RAM ... ................................ $339.00 

TESTED WITHOUT RAM CHIPS . .. .. .... $279.00 
HARD TO GET PARTS !NO RAM CHIPS) 
WITH BOARD AND MANUAL ................................... 
BARE BOARD & MANUAL 
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DIGITAL RESEARCH COMPUTERS 

(214) 271-3538. 

32K S-100 EPROM CARD 
NEW! 

USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 

ADD $30 

SPECIAL: 2716 EPROM's (450 NS) Are $11.95 EA. With Above Kit. 

KIT FEATURES: 	 7. Any or all EPROM locations can be 

1. Uses +5V only 2716 (2KxB) EPROM·s. disabled. 
2. Allows up to 32K of software on line! B. Double sided PC board. solder-masked, 

3. IEEE S-100 Compatible silk-screened. 

4. 	 Addressable as two independent 16K 9 . Gold plated contac t f in gers. 

blocks. 10. Unselected EPROM's automatically 

5. 	Cromemco extended or Northstar bank powe~ed down fo r low power. 


selecl. 11. Fu lly buffered and bypassed. 

6. On board wait state circuitry if needed. 12. Easy and quick to assemble. 

16tC STATIC RAM KIT-S 100 BUSS 
PR IC E CU T! 

KIT FEATURES: 
1. Addressable as four separate 4K Blocks. 
2. ON BOARD BANK SELECT circuitry. (Cro- . 

memco :3tandard') . Allows up to 512K on line! B L ANK PC BOARD W/DATA-$33 


~ •. ~~~~~~64~~~~6i~~~~t i~:~;'~TATES . LOW PROFIL E S OCK ET SET-$12 

5: Double sided PC Board. with solder ma.sk and SUPPORT IC'S & CAPS-$19.95 

silk scre~ned layout. Gold plated contact fmgers . 

6. All acdress and data lines fully buffered . ASSEMBLED & T ESTED-ADD $35 
7. Kit in::ludes ALL parts and sockets. 
B. PHANTOM is jumpered to PIN 67. 
9. LOW POWER under 1.5ampsTYPI CAL from OUR #1 SELLING 

the +8 V:>lt Buss 


10. Blank PC Board can be populated as any RAM BOARD! 
multiple of 4K. 

At las t, 2n S-100 Board that unleashes the fuli'power of two 

unbelievable General Inst ruments A Y3-8910 NMOS computer 
 COMPLETE KIT! 
sound IC's. Allow s you under total compu ter control to 

generate an inf inite number of special sound effects fo r 
 $8495 
games or any other program. Sounds can be called in BASIC. 

ASSEME:L Y LANGUAGE. etc. 
 (WITH OATA MANUAL) 
KIT FEA ruRES: 
* TWO '31 SOUND COMPUTER IC'S. BLANK PC • FOUR PARALLEL 110 PORTS ON BOARD. 
* USES ON BOARD AUDIO AMPS OR YOUR STEREO. BOARD W/DATA
* ON BOARD PROTO TYPING AREA. $31* ALL SJCKETS. PARTS AND HARDWARE ARE INCLUDED. 
* PC BC•A RD IS SOLDERMASKED, SILK SCREENED. WITH GO LO CONTACTS. 
* EASY. OUICK. AND FUN TO BUILD. ~TH FULL INSTRUCT! ONS 
* USES PROGRAMMED 110 FOR MAXIMUM SYSTEM FLE XIBILITY. 

Both Ba~ic and Assembly Language Prog ramming examples are inc luded 


SOFTWARE: 
SCL'• is nc)W available! Our Sound Command Language makes wri ting Sound Effects programs 
a SNAP! SCL .. also includes routines for Register -Examine-Modify, Memory-Examine-Modify, 
and Play-r..tem ory. SCL•• is available on CP/ M 0 compatible diskette or 2708 o r 2716. Oiskette­
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 
EOOOH . 

COMPUTER PARTS SPECIALS 
74LS175­ .99 8035 Intel Single Chip CPU 6.95 
74LS~40 - 1.19 Signetics 2901 4 Bit Slice - 6.95 
74LS241 -1.19 AMO 2903 4 Bit Super Slice - 12.50 
74LS244 -1.19 AMO 29705 Dual Port RAM - 8.95 
7 4LS373 - 1.29 Intel 2716-1 (350 NS) -12.95 

Dig1ital Research Computers
(OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 

32K SS-50 RAM 


KIT 

For2MHZ 
Add $10 

Blank PC Board 
$50 

At Last! An affordable 32K Static RAM with lull 
6809 Capablllty. 

For SWTPC 
6800 - 6809 Buss 

FEATURES: 
Support IC's 1. Uses proven low power 2114 Static RAMS. 

and Caps 2. Supports SS50C - EXTENOEO AOORESSING. 
$19.95 3. Alt parts and sockets Included. 

Complete Socket Set 4. Olp Switch address select as a 32K block. 
$21.00 5. Extended addressing can be disabled. 

6. Works with all existing 6800 SS50 systems. 

Tested, Burned In 7. Fully bypassed. PC Board Is double sided, 
Add $30 

Fully Assembled, 

plated thru, with silk screen. 

16K STATIC RAM SS-50 BUSS 
PRICE CUT! 

FOR 2MHZ 

ADD $10 


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 
5 fl 'I Parts and Sockets included 

ASSEMBLED AND 
TESTED - $35 6 	 Low Powei : Under 1 5 Amps Typical 

BLANK PC BOARD-$35 COMPLETE SOCKET SET-$12 
SUPPORT IC'S AND CAPS-$19.95 

4K DYNAMIC RAM BLOWOUT! 

SAME AS INTEL 2107B! 


4K RAMS AT AN UNBELIEVABLE 50¢ EACH!!! 

Prim e, new, National Semi., 1979 da te coded, f u ll spec. parts. N.S. 

#MM5280-5N . Same as INTEL 2107B-4, T .I. TMS4060, N EC uPD411 , e tc. 

We bought a HUGE QTY. fr o m a W est C oast Dist rib u to r at trul y 

DISTRESS PRICESI One of the most popular and reliable RAM's ever 

m ade. T hese parts have been used by a lm ost all Major Computer Main 

Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time, 22 

Pin Dip. These u nits DO NOT use mult iplexed add ressi ng, thus m ak ing 

REFRESH and other l iming very s imple. See INTEL MEMORY DESIGN 
HANDBOOK for full appl ication no te s. 1 he NAT. SEMI. MEMORY DATA 
BOOK is ava ilable at most Radio Shack S to res. Prime units in origi nal 
factory lubes! 

#5280-SN 4096 BITS x 1 270 NS ACCESS 

8 FOR $4.95 32 FOR $16 

FACTORY CASE (450 PCS) - $180 


Sockets Special: 22 Pin Low Profile (With Purchase of 5280's) 8 FOR $1 . 


NEW! G.I. COMPUTER SOUND CHIP 
AY3-8910. As f"eatured in Ju ly. 1979 BYTE• A fa ntas t ically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor Contains . 3 Tone Channels. 
NoiseGenerator . 3 Channels of Amplitude Control. 16 bi1 Envelope Period Control.2-8 
Bit Parallel 1/0. 3 D to A Converters. plus much more1 All in one 40 Pin DI P. Super easy 
interface to the S-100 or other ::coses. $11.95 PRICE CUT! 

SPECIAL OFFER:~ e;!Ch Add $3 for 60 page Data Manual. 

TERMS : Add $2.00 postage. W e pay balanc e. Orders under $15 add 75¢ 
handling. No C .00. We accep t Visa and M asterCharge. Tex. Res. add 50.0 
Tax. Forelgri o rders (except Canada) add 20% P & H. Orders o ver $50, add 
85¢ for ins urance. 

*TRADEMJl.RK OF DIGITAL RESEARCH. WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE SUPPLIERS OF CPM SOFTWARE. · 
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Circle 151 on inquiry card. 

• •••• EU:ECJIONllCS CENJll • • • • • 

CALL TOLL FREE 


1-800-ZZB-&091 

Call Toll Free For 


"Unbelievable"
... - Low Low 

Prices On These 


Lines: 

APPLE-ATARI-BASE 2 


CENTRONICS 

COMMODORE - DC HA YES 


HAZEL TINE - LEEDEX 

MACROTRONICS - MAXELL 


MOUNTAIN HARDWARE 

NORTH STAR - PANASONIC 


SANYO - SYNCOM 


• 
•• ••••••••••••••Y(Q)~I•••••••••••••• 


~lb~~fl(Q)INJll~~ fp>lbAY~l(Q)~INJIP) 

1840 "O" Street Lincoln, Nebraska 68508 

In Nebraska Call (402) 476-7331 

LOBO Add-On 
Disk Drive 

Subsystems
For Apple, TRs-ao, s-100 

Based Computers 

• •_ ©fl\______ 

Expansion and enhanced capabilities are key words in achieving full utilization of your computer system . Our complete line of LOBO disk 
drive subsys tems are the ideal, cost·effective way to provide the expansion capabilities you need to meet your system growth requirements. 

All of our subsystems are complete, thoroughly-tested, 100% burned -in, and feat ure a 1 year 100% parts/labor warranty. 

APPLE · ooub le Den sity Con!r oll er 

310 1 M1nifloppy. S399 31011 Minifloppy wlinterface card S489 
8101CA One SABOO m cabinet wlpower. ooc· Controller. cable and manual St449 
8202CA Two SABOO in cabinet wlpower. ooc· Controller. cable and manual S1889 
510tCA One SA850 in cabinet wlpower. DOC' Control ler. cable and manual St759 
5202CA Two SA850 in cabinet wlpower. DOC' Controller. cable and manual S2364 
LCA ·22 Double Density Controller only S599 

TRSBO 
MODEL NO . DESCRIPTION 

410 1 C SA400 in cabinet wlpower S369 
Bt01C II One SABOO in cabmot wlpower for Mod . II S909 
8202C II Two SABOO in cabinet wlpower for Mod . II St 349 
LXBO Double -density eKpansion 1111cr1ace $641 
RS232 Dual Ser ial Port Optron S75 

S-100 BASED 
COMPUTERS 

MODEL NO . DESCRIPTION 

4101 C SA400 i n cabinet wlpower S369 
8212C Two SABOt in cabinet wlpower $ t 329 
5212C Two SA851 in cabinet wlpower St 799 

GENERAL 
MODE L NO. DESCRIPT ION 

82t2C Two SABO\ in cabinet 
wlpower S 1329 

52t2C Two SA8 5t ·in cabinet 
wlpower St 799 

JR 
INVENTORY CO., 

P.O.Box185, Santa Vnez,Ca., 93460 
(805) 688·8781 . 
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(408) 988-1640 TWX 910-338-2139 
Same day shipment. First lineparts only. Factory tested. 

P.O. Box 443DX 

Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 

Guaranteed money back. Quality IC's and other compo-
INTEGRATED CIRCUITS nents at factory prices. 

7COOH L LMJ20K·S I.JS C04026 
HOON " LMJ201t-12 "' CD402 7 
7402N 10 lMJ20K-15 "' C04028 
7404N 15 LMJ2DT·S 95 C04029 
7409N 17 LM320T·8 95 C040JO 
7410N 15 LMJ20T -!2 95 C040JS 
7414N 70 LMJ20l -IS .95 C04040 
7420N 15 LMJ2JK.S >95 C04042 
7422N 39 LMJ24N 1.00 C0404J 
74JON 15 LMJJ9N 1.00 CD4044 
7442 N 58 LM J40K·S 1.35 CD4046 
7445N 81 LM J40K·8 I.JS C04049 
7CON 63 LMJ4QK.12 I.JS CD4050 
7u8N 77 LMJ4CK -15 IJS CD4051 
7450N 15 ~·14 135 C04060 
7474N 35 " C04066LM34l.IH 
747SN 49 LM.34<11 ·8 85 C04068 
7485N .. LM34DT·l2' 85 C04069 
7489N L10 l~OT· IS " C04070 
H9CIN .43 LMJIDJ.11 " CD4071 
7492N 43 t..MJ&DT-74 " CD4072 
749JN .43 "' C04073 
749SN .69 LMJ.n 195 C04075 
74100N 135 5.00 C04076 
741 07N JS 1.00 C04078 

"""' 
,. """ 74121N ,..,., 1 60 C0408\ '"""" 74123N 59 160 C04082 

74125N 45 " C04116 
74145 N 77 lM113R'H 50 C04490 
741SO N 1.20 LM 133H 85 C04507 

,"""'..... 
741 51N 69 LM74 !C:H .JS C04508 
74154N 1.25 LM741N " C04510 
741S7N .69 LM747HIN .75 cc•rn 
74161N .87 LM748N 50 C04515 
74162N 85 LM1J03N 1.75 C045 16 
74163N .87 LM \304 1.10 C:045 1B 
74174N 96 LMIJOS 1.27 C:04520 
74175H 85 LM \307 100 C:04527 
74190 N 1.15 LM13 10 1.95 C:0452B 
74192N .87 LM1458 " C04SSJ 
7419JN 85 LMl812 750 C:04566 
74221N 1.25 LM l889 J .00 C:0458J 
74298N 1.6S LM2111 1.75 C04585 
74J65N .75 LM 2902 2.25 CD40192 
74J66H 75 LMJ9CION 60 74COO 
74J67N 75 LM3905 1.75 74C04 

LM3909H 95 74C10 
7USOOTTL MC1458V 74C14 
74 LSOON " NES50N I.J S 74C20 
74LS02N 19 NE5SSV 39 74C30 
74LS04N JS NE556A 74C48 

" 
85 

74LSOSN 15 NE56SA 1.00 74C74 
7~lS08N JS NE566V t>O 74C76 
74LSION 35 Nf 567V 1.00 74C90 
74LS IJN " NE570B 475 74C:93 
74LS14N I.·DO 7BL05 60 74C IS4 
74LS20N 35 78L08 60 74Cl60 
74LS22N 35 78MOS .85 74Cl75 
74lS2BN 35 7S108 175 74Cl92 
74lSJllN JS 7S491CN .so 74C221 
74LS33H .60 7S492CN 74C:905 
74LS38N " 75494CN 74C:906·" 
74LS74N .45 74C914 
74 LS75 H .65 74C922 
74LS90N 60 AtoDCONVEATEA 74C9 23 
74LS9JN 75 8:JJaB 4.SO 74C925 
74LS95N 1.00 8700CJ 13.95 74C926 
74LS107N 45 8701CN 1100 74C927 

· " 

74LS 11 2N 45 8750CJ 
74LS 113N 45 LOIJO 
74LS132 N " 9400CJVIF 
74lS136N so 1CL7103 
74LS151H .75 1CL7107 
74LSISSN .79 
74LS157H 110 CMOS 
74LS162N uo C:04000 
74LS163N C04001tt•74LS17 4N us C04002 
74LS19CIN l.2S C:04006 
74LS221N 115 C04007 
74LS258N 1 00 C04008 
74LS367H .89 C04009 

C0401 0 
LINEAR C04011 
CAJ045 90 C:04012 
CA30¢6 110 CD4013 
CA3081 180 C:0 401 4 
C:A3062 1.90 C04015 
CA3089 340 C:04 01 6 
LMJOIAHIAH 35 CD4017 
LM305H 87 CD4018 
LM307H JS C04019 
LM30BN 100 C04020 
LM309K l.2S C04021 
LM 311HJN .90 C04022 
LM3m 1.65 C: 0402J 
LM Jl7K 375 C:0 4024 

1395 
9.95 INTERFACE 
740 8095 

9>o 8096 


14.25 8097 
8098 
8T09 


15 8TIO 

JS am 

JS 8T20 


1.10 8T23 

.JS 8T24 


1.20 	 8T25 
45 8T26 
45 8T28 
JS 8f97 

47 " "" 1.25 

" 
Modtl 912 S78SOO 

210 H 3.85 N82S l23 6SO 
100 MOS/MEMORY RAMN82S23 195 

Mode l 920 see5.oo 
1,05 21D2·1 95 N82Sl26 375 

94 2102AL·4 145 N82Sl29 '" 11.,1ulc ~eriml1tmKll 
.45 2102AH·2l 1.65 N52Sl31 850 Slt.001.02 2104A·4 495 NB2S1J6 875 

1.35 	 21078·4 375 N82S137 8.75 
1.10 2111·1 J.75 OM8577 1.0l 

18 211M 395 8223 10l 
75 2114 J.75 

1SO 2114l450ns 400 CONNECTORS 
66 4116 200ns 4.SO 30 p1ntdqt 2.50 
85 8/4116200ns2695 44 pm edge 175

1.35 MM5262 40 86p1n edge 4.00 
.45 MMS 2BO 3.00 100pi n edge 450 

1.00 MMSJ20 995 IO Op1nedgeWW525
\JS MMSJJO 

" 
P04110·3 400 ICSOCKUS 
"' 85 P04110 -4 >OO Salder l ln LO•P'rullle 
85 PSIOIL "' PIN !UP PIN tUP 

1.67 4200A 995 . IS 12 .30 
45 82525 190 14 14 JS ' 
60 91L02A 1.50 16 " 16 41 

1.13 H0016$-5 6.95 11 " 36 
1.42 	 MM57100 4SO 10 " 19 40 " 71 G1AYJ850Q.1 995 2 io..1 u ''~ "" ;o " 

40 MCM667SlA 995 

40 
 W1RE WRAPLEVEL39368 3'0 ,. PIN" 4100 \000 

14 46 14 93 
45 
45 416 1600 

16 49 I.DO 
45 67 " 40 1.59CLOCll:S
45 " MM5Jll >50 CRYSTALS145 MMSJl2 390 t MHz 4.5040 MM S314 390 2 MHz 4.>0JS MMSJ69 1\0 4 MHz 4.25JS MM584l 1445 5 MHz 4.2547 MM5865 795 IOMHz 4.25>SO CT7010 a.95 IBMHz 390100 CT701S a.95 20 MHz 3.902.a5 MM5J75AAIH 390 J2MHz 3901.00 MM5J75ACIN 4.90 J2768Hz 400 

7205 1650 I 8432 MH1 4.501'1 " 7207 1 SO J S795 MHr 1.201.10 7208 15.95 2.0100 MH1 1.951.50 7209 4.95 2.097 1S2 MH1 4.SO1.02 OS0026 CH 3.75 2 4576MHz 4.50l>t OS0056CN J .73 J .2768 MHz 4.SO1.60 MM53104 230 S 0688 MHz 450J .SO 5 185 MHz 


2.JS 6S02 10.95 "'
2.45 MICROPROCESSOR 
~ nuwt1 4'0 
i6$$36r.4Ht 4.>01.1 0 6S04 995 
14 319,I Mffl 4. 25 

JS 6800 6.95 
J .00 6S22 9.95 18.4l?MH1 4 50 

40 6802 1195 22.11'4 MHI 450 
6820 495JS llEYBOAROENC:OOERS 

" 6850 >95 AY5·2376 $1250 
JS 8080A 395 AYS·3600 1795 
JS 8085 1295 AY 5·9100 IO SO 

1.95 75 ,00 AY5·9200 16SO 
85 180 995 74C922 >SO 

1.25 	 -zaoA 1195 5.30,., 74C923 
115 am H00163·S 695 
l.2S 395 AV5·9400 10.508214 

Ulti 
345 0 Conn1dorsAS232rn "' "" 

135 	 am "' OB2SP 3.62 '"' 
1.65 a2~1 695 DB2SS S.20 

am 1500 Cowc1 1.67 
1.95 

.75 
6.00 ism'·"' "' OE9S 

1095 0Al5P 2.10 
195 14.95 OAISS 3.10 "" 
'" 11102Clt p!n 1395 Co mplete Set 9.50 
>.SO "" 1.I0'2tlPpla. 1795 

7SO 
 1161P 9SO Hl tht3YiOJaltLE0111ul­

CtHll801CIJ28.9S llmeter 89.956.95 
CDPlmD JSOO Stopw1t"' 1111 25.95 
COP1a11P. 795 AutoCJockUI 17.95 

Olgll1ICJoctllll 14.95 

6.95 

" UART/FIFO 
65 AV5-1013 >50 U,1UllEPnimllll 
65 AY5·1014 750 (less PROMS) 58900 

.65 3341 695 MoU111bo11d $3900 
1.25 Eltenderlo1r11 $1 5.00 
4'0 PRO M 

'" 
300 1702 A 4.95 RES ISTORS 'I• wanS•t, 

2708 6\0 

"' 
IOptr \ypt .03 


2716t1 1800 
 25Pt1type025 

3SO 2716SVolt 10 50 
 100pertype .015 
J .20 8127 165Voli8900 1000pertype012

3S0pitCepack1.69 2732 2930 
5 pe rl ype 6.752.75 2758 19$0 

1.69 874 1A '500 \'t wall 3'• per type OS
169 	 IJ748 5500 


8748·8 5500 

8755 A '500 
 TlleTldeolermlul 

LM318 I.SO C0402S .18 2l 14LJ00ns425 	 16 .51 A IK Super ROM Monitor $19.95 is available as•••••••••••••••••••••••••••••••••I an on board option in 270B EPROM which has 
PROM Eraser 
assembled. 25 PROM capacity $37.50 
(with timer $69.50). 6 PROM capacity OSHA/ 
UL version$69.50 (with timer $94.50). 

ZBD Microcomputer 
16bit1/0, 2 MHz clock, 2K RAM, ROM Bread­
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S-100 Computer Boards 
BK Static Godbout Econo llA Kit 149.00 

16K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo XX-24 Kit 414.00 
32K Static Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM Kit 2B9.00 
32K Dynamic RAM Kit 32B.OO 
64K Dynamic RAM Kit 399.00 
Video ln tertace Kit $139.00 
BO IC Update Master Manual $39.DD 

Comp. ICdata selector, 2700 pg. master reference 

guide. Over 51,000 cross references. Free update 

service through 1980. Domestic postage $3.50. 


Modem Kit $60.DD 

State of the art, orig., answer. No tuning neces­

sary. 103 compatible 300 baud. Inexpensive 

acoustic coupler plans included. Bd. only $17.00. 

LRC 7000+ Printer $389.00 

40/20 column dot matrix impact, std. paper. 

Interface all personal computers. 


64/40/32/20 version $405.00. Optional cables 
available. 
LRC 7000 printer interlace cable for Super Ell 
with software $35.00 

TERMS: $5.00 min. order U.S. Funds. 

KEYBOARDS 
56 key ASCII key boud k~ 56750 
Fu lly ~ssemtltd 77SO 
SJ key ASCII keybo~rd kit 6000 

7000ful~n:i5o~~~:~~st1c 14.95 
Met,1En"osu1e 29-95 

LEOS 
RedT018 
Gr"n. Yello w TD18 10 " Jumbo Red 10 
Green. Orange. YenowJumbo 25 
Cllplllt LEO MounllngCHps U12S 
(Slll:Ofyrll'(J.amber. green. )tl!cw, clear) 

COMTIHEMTAL SPECfALTIES In 1toc­
Complctelineo! brndtloard testeQu1p. 
MAX-1001 .dlQltfreQ.Clr. $149.95 

OkWIREWRAPTODlSlnstocll 
Po1tableMultlmeter s1a.oo 
ComPletel lneolAPProduct1.tn1tock. 

SPECIAlPROOUCTS 
MMS865Stop ..atch Timer 

wdh 10pg spec 900 
PCboud 7SO 
Swn,J1111 Mom . Pushbuuon .17 

J pos. sMe .15 
En cotter HC0165·5 695 
Par11ronlcs 
Modt l IOTng~er 

E•pandu Kn $22900 
MOOellSOBus 
Gr ab~e r K11 $36900 

Clo:kCtlend1tll1\ $23.95 
2.5 MHz Fu~uency 

Coun1uii: 1t UHO 
JOMHi frequency 

Countullll S-(7.75 

TRANSF ORM ERS 
6V JOOma J .25 
12Von JOO malrans lormtr 1.25 
12 6VCT 600 ma J.75 
12V250m1 wallplug 195 
12VCT2SOmaW<dlptug 375 
24V CT 100 ma 395 
IOV 1 2 'mp w~ll plug 485 
12V6,mp 12 .95 
12V!>OOma wall plug 475 

~~;,~~~e;;;~e~~,n plug ;- ~~ 
OISPlAYLEOS 
MANI CA 270290 
MANJ cc 115 39 
MAN72174 C:AIC:A 3001 00 
OL704 C:C: .300125 
Ol7071DL701R CA 300100 
Dl7271728 C.VCC .5001 .90 
Dl7 4717SO C.V CC .600 1.95 
fN0359 cc: 337 70 
fHOS00/507 C:CtC:-' .5001.35 
FN0.>031510 C:C /C:A SOO 90 
fHDBOW807 CC/C A 8002.20 
3d1g118vbble ., 
10 d 1~1 1 d1splar 115 
7520Clwexpllo1ocells 39 
TILJ LI Ho 9.SO 
MAN3640 CC .30 1.10 
IAAN4610 CA 40 '10 
MAN4640 cc 40 110 
MAN4710 CA . 40 95 
MA N4740 C:C:.40 110 
MAN6640 cc 56 2.95 
MAN6710 CA 60 IJS 
MAN6740 cc 60 1.JS 

MA11J02A. C. E 8.95 
MA1012A 1.95 
102P31rantlormer 2.25 
MA1012ATunslormu 2.25 

OIPSw1lcl1es 
4-posi!ion '95 
5·posit1on 1.00 

6·POSition 1.00 

7-position \00 

8·POSl1ion 1.05 

Complelellneo1Hobby·81axsol­
del'i1ubrHdboard1lntlock. 
1cs1ar1crP1ck SS.95 
Oist1t\t Compa nen1St1t1uP1ck 

Ni Cad Battery Fixer/Charger Kit 
Opens short ed ce lls that won't hold a charge 
and thencharges them up, all in one kit w/lull 
parts and instructions. $7.95 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20column thermal printer. 20char. alphanu­
meric display, ROM monitor, fully expandable. 
$405.00. 4K version $450.00. 4K Assembler 
$85.00, BK Basic Interpreter $100.00. 

Special small power supplyfor AIM65 assem. in 
frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special PackagePrice:4KAIM, BK Basic. 
power supply, cabinet $625.00. 

AIM65/KIMNIM/Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks fromAC linefrequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 

Multi-volt Computer Power Supply 
Bv 5 amp, o: 1Bv .5 amp, 5v 1.5 amp, -5v 
.5amp, 12v.5amp, - 12voption. o:5v, o: 12v 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 

Calif residents add 6% tax. 

RCA Cosmac 1802 Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene­
fits ol the Sllper Elf for so little money. The Super 
Elf is a $111•11 single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memorv. Full Basic , ASCII 
Keyboards, videil character generation, etc. 
Before you buy another small computer. see ii it 
includes the following fea tures: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker;Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 
The Super Ell includes a ROM monitor for pro­
gram loading, editing and executionwith SI NGLE 
STEP for program debugging which is not in­
cluded in others at thesameprice. Wi thSINGLE 
STEP you can see the microprocessor chip opera ­
ting 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 BLED indicators. 
An RCA 1B61 video graphics chip allows you to 
connect toyourownTVwith an inexpensivevideo 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. Thespeakeramplifier may also be used 
to drive relays for control purposes. 
A 24 key HEX keyboard includes 16 HEX keys 

Super Expansion Board with Cassette Interface $89.95 
This i struly an astounding value' This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address ­
able anywhere in 64K with built-in memory pro­
tect and a cassette Interlace. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongsidethe Super Elf. Theboard includes slots 
for up to 6K of EPROM(270B, 275B, 2716 or Tl 
2716)andisfully socketed. EPROMcanbe used 
forthe monitor and TinyBasicor other purposes. 

been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatable cassette file) 
another exclusive fromQuest. It includes register 
save a.nd readout, block move capability and 
video graphics driver with blinking cursor. Break 
Quest Super Ba s ic V5.0 
A new enhanced version of Super Basic now 

available . Ouesl was Iha first company 

wor1dwide to ship a lull size Basic for 1B02 

Systems. Acomplele function Super Basic by 

Ron Cenker inclu ding floatin~ point capability 

with scienlific nolation number range 

:: .17E"). 32 bit inleger _2 illion: multi dim 

arrais. string arrays; string manipulalion: cas-


Ohio Scientific Computers 

CIP Series 2 $455.00. Like an Apple at less than 

half the pr ice! CIPMF Series 2 $1199.00. 

Minifloppy version with additional RAM/ROM. 

Complete software and peripherals available. 

Se nd for free brochure. 


Gremlin Color Video Kit $69.95 

32 x 16 alphaJnumerics and graphics; up to B 

colors with 6B47 chip: 1K RAM at EOOO. Plugs 

in to Super Elf 44 pin bus. No high res. graphics. 

On boar~ RF Modulator Kit $4.95 


1802 16K Dynamic RAM Kit $149.00 

Expandable to32K. Hidden refresh w/clocks up to 4 

MHzw/no wait states. Addi. 16K RAM $63.00 

Tiny Basic Extended on Cassette $15.00 

(added commands include Stringy, Array, Cas­

se tte 110 etc.I S-100 4-Siot Expansion S 9.95 

Super Monitor VI.I Source listing $15.00 


plus load. reset. run, wait, Input. memorv pro­

tect. monitor select and single step . Large, on 

board displays provide output and optional high 

and low address. There is a 44 pin standard 

connector slot for PC cards anda50 pin connec­

tor slot for the Quest Super Expansion Board. 

Power supply and .sockets for all IC's are in­

cluded in the price plus adetailed 127 pg. instruc­

tion manual which now includes over 40 pgs. of 

software info. including a series of lessons to 

help get you started and a music program and 

graphics target game. Many schools and univer­

sit ies are using theSuper Elf as acourse of study. 

OEM's use it for training and R&D. 

Remember. other computers only offer Super Elf 

features at additional cost or not at all. Compare 

before you buy. Super Ell Kit $106.95, High 

address option $8.95, low address option 

$9.95. Custom Cabinet with drilled andlabelled 

plexiglass front panel $24.95. All metal Expan­

sion Cabinet, painted and silk screened, wittl 

room tor 5 S-100 boards and power supply 

$57.00. NICad Battery Memorv Saver Kit $6.95. 

All kits and options also completely assembled 

and tested. 


Ouestdata, a software publication for 1B02 com­
pu ter users is available by subscription for 

$12.00 per 12 issues. Single issues $1 .50. ls-

sues 1-12 bound $16.50. 

Tiny Basic Cassette $10.00, on ROM $38.00, 

original Elf kit board $14.95. 1802 software; 

Moews Video Graphics$3.50. Games and Music 

$3.00, Chip B Interpreter $5.50. 


points can be used with the register save feature 
to isolate program bugs quickly, then lollow with 
single step. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 
Other on board options include Parallel Input 
and Output Por ts with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS232 and 20 ma Cu JTent l oop for 
teletype or other device are on board and if you 
needmore memorytherearetwo S-100 slots for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 withvideo driver for full capa­
bility displaywithTinyBasicanda video interface 
board. Parallel 1/0 Ports $9.B5, RS 232$4.50, 
m 20 ma l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 
Power Supply Kit for the complete system(see 
Multi-volt Power Supply) . 
sette 1/0; save and load. basic. data and ma­
chine langua9e programs; and over 75 state­
ments. functions and operations. 
New improved faster version Including re­
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
Ub'111'/ ­
Serial and Parallel 1/0 included. 
Super Basic on Cassette $55.00. 

Elf II Adapter Kit $24 .95 
Plugs intoElf II providingSuper 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 $18.00. 

SuperColorS-100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics. 684 7with all display modes computer 
controlled. Memory mapped. 1K RAM expanda­
ble to 6K. S-100 bus1B02, BOBO,BOB5, ZBO etc. 
Ooa lors: Send tor excellont pricing/margin 
program. 
Editor Assembler $25.00 
(Requires minimum of 4K for EIA plus user 
sourceI 
181!2 Tiny Basic Source listing $19.00 
Super Monitor V2.012.1 Source Listing $20.00 

FREE: Send for your copy ol our NEW 1980 
$10.00 min. Ba~kAmerlcard and Ma~ter Charge accepted. $1.00 Insurance optional. QUEST CATALOG. Include 48<t stamp. • 
Poslage: Add 5 Yo . c .o.D. $10.00 mm. order. 
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Circle 391 on inquiry card. 

S3 2 in 1 Unit for S- 100 and 
two 8'" or 51/• .. Disk Drives. It fits 
most Disk System Mainframes.

S-100 POWER SUPPLy KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITi=M USED FOR @ + 8 Vdc @ - 9 Vdc @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE w x 0 x H PRICE 

R3 For Three 8" or 
51/4"' Disk Drives 

KIT 1 1S CARDS SOURCE 1SA 2.SA 2.SA 12.. x s.. x 4\'a .. S2.9S 
KIT 2 SYSTEM SOURCE 2SA 3A 3A 12 .. x S.. x 4' e.. S9.9S 
KIT 3 DISK SYSTEM 1SA 1A 2A 2A 4A 67.9S14.. x 6.. x 47,a .. 

DISK DRIVE POWER SUPPLy "R3" REGULATED, OPEN FRAME, ASSY. & TESTED ..... . 67.95 
SPECS: + SV @ SA OVP, - SV @ 1A + 24V@ SA. SHORTS PROTECT 2 SIZES AVAI L. 1.) 9.. (W) x 61/4 .. (0) x 43/B ' (H). 2) 9.. (W) x SJ,9 .. (0) x S1i4' (H) 

OPTION: 1) REPLACE + 24V BY + 12V, 2) FOR SIZ E 1 ONLY, ADD.:!:. 12V@ 1A. AT AN ADDITIONAL $12.00. 

IDEAL FOR THREE 8.. or 5 1; , FLOPPY DISK DRIVES. SUCH AS SHUGART 801/8S1. SIEMANS FOO 100-8/200-8 OR 100 - S ETC . 


DISK SYSTEM PWR SUPPLy "S3" OPEN FRAME, ASSY. & TESTED. COMPACT SIZE : 10 (W) x 6' (0) x S' (H) 92.95 

REGULATED OUTPUTS FOR DISK DRIVES +5V@ 4A. - 5V@ 1A. +24V@ 4A (OR + 12V@ 4A). SHORTS PROTECT. 

UNREGULATED OUTPUTS FOR S- 100 +av@ 14A, .± 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 SI/, .. DISK DRIVES. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM PRIMARY SECONDARY # 1 SECONOARY #2 SECONDARY #3 SIZE W x D x H PRICE 

T1 110 /120 2 x 8 Vac. 1SA 28 Vac. CT. 2.SA 33/4 .. x 35/a .. x 3i,9.. 21.95 
T2 110/120 2 x 8 Vac. 2SA 28 Vac. CT, 3.SA 33/4" x 4318" x 3 1/8.. 27.95 
T3 110/120 2 x 8 Vac. 1SA 28 Vac. CT. 2.SA 48 Vac. CT, 2A 3314 .. x 43/a" x 31,.- · 29.95 
T4 110/120 2 x 8 Vac. 6A 28 Vac. CT. 1.SA 48 Vac. CT. 3A 331, .. x 35/a.. x 31i a" 22.95 
T5 110/120 2 x 8 Vac. 6A 28 Vac, CT, 2A 3.. x 3.. x 21.li' 14.95 

"MAILING ADDRESS: SUNNY INTERNATIONAL 
~ -~~ P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 
/~ TORRANCE, CA 90510 _2425 MON-SAT 9_(213) 328 6 

SHIPPING For each power supply $S.SO 1n 
Calif , $7.50 in other states. $14.00 in Canada. 
Fo r each Transformer $S .OO 1n all States. 
$10.00 in Canada. Calif . Residen ts add 6% 
Sales Tax. 

SHIPPING ADDRESS: 
221291/2 S. VERMONT AVE fi! 
TORRANCE, CA 90502 ~ -

apple II plw __--------~ 
With 48Kof .---­
memory!~--

1.21,~,~· 
lheAPPl.E II 

selectlfomlheberuw' .__....,....., 
SPECIAL PRl(:ING ' 

tJ.aSe; rxrn1e1 Ss99'"" 
D1sJ1·11 w1com 585.. 
01sA:ll . . .. .. '13 .. 
Se, Pnnte.r Cd. 1rr­
Suo'RMod ... . 2J ~ 
w~ 1.0Seteer J J"' 

Video 100 '2 '°. 119"" 

74LSOO 74LS155 
74LS02 74LS1S8 
74LS03 74LS160 
74LS04 74LS161 
74LS08 74LS162 
74LS09 74 LS163 
MLS10 74LS164 
74L'S20 74LS165 
74LS21 74LS1 70 
74LS2'2 74LS174 
74LS26 ,49 74LS175 
74LS27 .26 · 74LS190 
74LS30 28 74LS193 
74LS32 .32 74LS\95 
74LS38 .32 74LS 196 
74LS42 .65 74LS221 
74LS48 .78 74LS240 
74LS51 .25 74LS2 41 
74LS54 .35 74LS243 
74LS74 .38 74LS244 
74LS7 5 60 74LS245 
74LS83 ,44 74L S253 
74LS85 .95 74LS257 
74LS86 .915 74LS258 
74LS90 .69 74L S259 
74LS93 .69 74LS27'9 
74LS107 .45 74 LS283 
74LS112 .38 74LS29J 
74LS 113 .48 74LS298 
74LS122 .48 74LS366 
74 LSl23 .95 74LS367 
74LS126 .69 74LSJ68 
74LS1J8 69 74LSJ 13 
74LS 151 ,44 74LSJ74 
74LS15J .44 74 

1 15 
15 
915 
as 
915 

160 
65 W""'*""•OO oi.•1r 
65 •~LuDlS ' ""SP~UC,l 1QNS 

'75 s39oo?'5 
?'5 
?'5 
915 MISCELLANEOUS 
915 
85 80J8C 2.es 

140 NESMV .27 

165 7905 
l1IOe

165 1915 
145 1918 18" 
145 78015 
2 25 l'80e 

915 11l08 .· 
915 78\2 ~ 

915 MC1330.\I' 1.60 
2 85 MC1350P 1 15 

44 MC1358P !..., 
Llil~ 1.75

100 NE566N 1.25
185 lilC1•58P , 5<) 
120 15• 10 SCA .95 
95 IT•10 TRIAC .96 
55 :111• 200n• 3 .50
55 2U4 l :)()Onie J.15 

•39 211.n 200m • .25 
139 •118 300no 4 .95 ..,,& 200no 5 .45 

EPROlilS 
2706 Ill :ii: 8 S .9S 

8 FOR 40.00 
2116 2k *8 Q.96 
llf1919 p II 8 FOA 80.00 
2732 4k A 8 24,95 
2710 2k JI 8 6 .95 
tl1ple P.• 

1971 SOUTH STATE COLLEGE 
ANAHEIM. CALIF. 92806 

MINIMUM OROE R t10 00 

CHEC" OA til 0 (7"'4P\ft.,-,---""M::~ AD0t1 'rlO FOR FAT ON 
NO COO I fl 'J~/~7 ORDERS UNDER 1!.D 
CAt AES ADl> ISi 5% IF OVER •so 

N740DN 
SN7402N 
SN7404N 
SN740BN 
SN7410N 
SN7412N 
SN74 13N 
SN7414N 
SN7416N 
SN7417N 
SN7423N 
SN7425N 
SN74JON 
SN7437N 
SN743 

VISICALC · 
FOR: APPLE 

& 
$ ATARI 
13Q.OO 

13
,, 5or more $120.oo 

.2D SN7440N 

.22 SN7442N 
.22 SN7443N 
24 SN7445N:22 SN7451N 
.28 SN7454N 
.35 SN7474N 
.49 SN7475N 
.29 SN7482N 
.29 SN7492N 
.28 SN7493N 
.2 5 SN7495N 
.23 ·SN7496N 
29 SN74122N 

. SN74136N 

22 SN74141N .69 
57 SN74151N .65 
78 SN74153N .65 

.78 SN74154N 1.25 

.20 SN74155N .80 
20 SN74157N .69 
32 SN74160N .95 
.32 SN74161 N .65 

1.05 SN74163N .85 
,50 SN74164N .87 
.48 SN7 4165N .87 
.60 SN74174N .95 
.70 SN74175N .69 
.39 SN74180N .75 
,95 SN74181N i.15 

TRS80 
""' Jlrmoq Add.lkl

•4395 
KIT CONTAINS 
DIP SWITCHES 
AND DETAIL ED 
INSTROC!lONS 
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INSULA'TION DISPLACEMENt SOCKETS · 


Length 100/Bag 500/Bag 1K/Bag Length 100/Bag 500/Bag 1K/Bag Kit No. 1 $9.95 Kit No. 3 $32.95 

500 2'12' 500 4 '12'2.5" $1 .25 $3 .58 $ 6 .19 El.5" $1 .92 $6.44 $11 .81 250 3" 100 4 '12 
250 3 '12' 100 5"3 .0" 1.30 3 .86 6 .78 7 .0 " 1.99 6.76 12.44 500 3" 500 5" 
100 4" 100 6" 500 3 '12' 500 5 '12'3.5" 1.37 4 .15 7 .37 7 .5 " 2 .08 7.07 13.09 

4 .0" 1.42 4.44 7.94 8 .0 " 2 . 14 7.38 13.73 500 4" 500 6" 
4.5" 1.48 4 .74 8 .54 8 .5" 2.18 7.69 14.36 
5.0" 1.54 5 .04 9 .13 9.0" 2 .24 8 .11 15.01 Kit No. 2 $24.95 Kit No. 4 $59.95 
5 .5" 1.58 5 .38 9 .72 9 .5" 2 .30 8.32 15.65 

250 2 '12 ' 250 5" 1000 2 '12' 1000 4 ~~ ..6 O" 1.65 5 .66 10.31 10.0 " 2 .39 8.71 16.28 
500 3" 100 5 '12 ' 1000 3" 1000 5 " ~ 

Kynar precut wire. All lengths are overall , including 1" strip on each end. 500 3'12' 250 6" 1000 3'12' 1000 5" 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors 500 4" 100 6 '12' 1000 4" 1000 6" 
Red, Blue, Black, Yellow, White, Green, Orange, and Violet. 250 4 '12 ' 100 7" 

ORDERING 

INFORMATION: 


• Orders under $25 Include S2 handling
• All prepaJd orders shipped UPS Ppd. 
• Visa, MC & COD's charged shipping. 
• All prices good through cover date. 
• Most ordersshlpped same day. 
• Byte must be mentioned to get sale price. 

Wrlte·or cell for 1981 catalog 

• IC Sockets 
• Vector Board & Pins 
• Bishop Drafting Aids 
•OK Tools 
• RN IDC Crimp Connectors 

"NEW" WIRE WRAP SOCKETS 

FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 


MONEY BY HAVING GOLD ONLY WHERE IT COUNTS. 

Size QuantiW/Tube .Prlce ea.• Pricellube 

GOLD PLATED CONTACTS 8 52 .41 21 .32 

TIN PLATED TAILS 14 30 .47 14.10 

16 26 .51 13.26 

18 23 .70 16.10 

20 21 .87 18.27 

22 19 .94 17.86 

24 17 .96 16.32 

28 15 1.25 18.75 

/ 

3 Level closed entry. 
40 10 1.70 17.00 

RN Side Wipe contact design gives 
twice the contact area for high reliability. 

RIGHT ANGLE HEADERS 


Pins PCMllVf!tlng -w... 
10 IDH10SR .80 IDH10WR 1.75 

20 IDH20SR 1.25 IDH20WR 2.75 

26 IDH26SR 1.85 IDH26WR 3.60 

34 IDS34SR 2.15 IDH34WR 4.15 

40 IDH40SR 2.50 IDH40WR 4.90 

50 IDH50SR 3.15 IDHSOWR 6.15 
EJECTOR EARS .25 EACH 

25 PIN "0" CONNECTORS 

Style Port I 

SOLDER STYLE 
Male DB25P .2.25 
Female Da255 3.00 
Hood DB25C 1.10 

INSULATION DISPLACEMENT 
Male IDC25P 4.95 
Female IDC255 5.25 
Hood IDC25C 1.35 

WIRE. WRAP WIRE 


CARD EDGE 

CONNECTORS 


Pins P•rt No. 

10 IDE10 3.25 

20 IDE20 3.50 

26 IDE26 4.05 
34 IDE34 4.85 

40 IDE40 5.65 

50 IDE50 5.90 

SOCKETS 


Stain 
Pins P1rt No. Relief 

10 IDS10 1.25 .25 
20 IDS20 2.02 .25 
26 IDS26 2.65 .25 
34 IDS34 3.50 .25 

40 IOS40 4.05 .25 

50 IDS50 5.06 .25 

.-~~~~~~~~~~~~:-. 

RIBBON CABLE 


Color Coded 
10 h . 100 ti. 10 ti. 100 II. 

10 2.90 17.00 4.00 30.00 

14 3.40 23.80 5.00 42.00 

16 3.70 27.20 5.60 48.00 

20 4.40 34.00 7.00 60.00 

24 5.00 40.80 8.00 72.00 

26 5.40 44.20 8.60 78.00 

34 6.80 57.80 11.00 102.00 

40 7.80 68.00 13.00 120.00 

50 9.50 85.00 16.00 150.00 

CABLE PLUGS 


Pins Part No. 

14 IDP14 1.25 

16 IDP16 1.40 

24 I DP24 2.25 

40 I DP40 3.65 

WIRE KITS 




:-- QUARTZ CRYSTALS...,.. 
321e.B 5.2428·8 9.9336·B 20.000·8 362886·8 42.8518-B 46.8128-B 

.539D·8 5.61D·8 9.984CIB·B 2D.411BH 36.3636·8 42.1168-B 47.3768·8 
ltlJll·A 5.7143-8 9.98960·8 22.1164-8 37.9628·8 42.9258-847.8&18·8 
\.843H 5.!li5·8 lDLDl·B 22.6ZSU 38.3768-8 42.9628·8 4Bl0l-B 
1.8437·8 5.982·8 1014SH 26.3$56.B 38.4448-B 4Jillllll·B 48.300&8 
2.(QJ.A 6.00'.J.B 10.4!16UI 26.5CD>B JB .6~a.B 43.0JJQ.B 48.6668-8 
2.0971 -A 6.144·8 10.7155·1 26.671:6·8 JB.9UB43.0748-148.7006·B 
2.4576-A 6.1S030·8 lOBZSS·B 27GOO • 39.3128·8 43.1858·8 48.8768·8 
2.500·A 6.1!17ll0·8 10.836£.B 27D006-B 39..S(Da.B 432SQ8.B 49JIXl6.e 
2.1':657·8 6 . .00·8 II .I~ 27~-B J!l.6668-8 43.Jl38-84U33a.B 
2.!1950·8 6.5536·8 11.155·8 28.4006-B 39-7~8 - B 43.3708·8 4U12B -B 
3.00D·A 6.72530·8 112166-8 28.6276-B 39.8768-8 43.4078-8 50.2505-8 
3067-8 6.15a4D·8 11.2150-8 28.1538-B 39.9628-8 43.4378-B 51.0558-8 
1200·8 6.9003·8 11.4116·8 29.875e.B 40.4448-8 43.444a.B 51.3128 -B 
3.2168.A 7.006J.8 11.6566-B 29.9378·84!1.S!IZs.8 43.555a.BSl.711B-8 
3.:-:00·8 7.0336·8 11.6816-8 JD.D64s.B 40.8128-B 4J.629a.B 51.8506·8 
1579-8 1.11116·8 12.440 -8 3031116'8 40.8336-B 43.6666·8 52.8128-8 4 
41XX1·8 7.1836·8 14.JlBz.B 30.6258-8 40.8758-8 43.1118-B 56.15068 4 
4.1943-B 7.2586·8 
4-3426·8 8.000·8 ::=.e8 ~~.!~~ :: :~:.: :~:~!: : : ~=:: i 
4.480.H 8.0556'8 15.4G·831.1538-841.0008·8 43.8518·866.1506·8 4 
4.6103·8 8.1416·8 
465B:l·B 8.1818 ·8 :~:i:~ie ~~=ai8 ;11."~~:·.: :~::~::: ;~:::: 4 
48303-8 8.3300·8 16.3848-8 331006-8 41.9378-8 44.0008·8 90.aJJfl.8 4 
4.9152·8 8.4998·8 171248·8 33.6~e.B 42.0008·8 4403188 99.9£i6e.B I 
5.00Q.B 857£i6·8 
5.1);88-8 8.6056·8 :~~~~88 ~::~~: : : :~:~::: :::~~~::: :~::: :: I 
5.120J.B B.9608·8 18.4320·8 34.9116·8 42.7006-8 4S.1256·8 103.0668-8 
5.1850·8 B.99Cli·8 19.4W0-8 35.9256·8 42.7538-8 46.3006·8 103.4668·8 
51856-B 947208·8 19.75DU 36.000·8 42.8148·8 46.1006·8 104.9918 ·8 
ALLA"- SZ.99 All"B - Sl99 10D RM 0RE·OECUCT5"t : 

ADD S1.00 SHIPPING 
1CAL. RES. ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS I 
WITH ANY ORDER I 

QUALITY COMPUTER PARTS 1 

P.O. BOX 743 I CHAT~w..?~T~ . .:~ 9_1311 _: 

Circle 338 on inquiry card. 

NEED DISKETTES? 
Call free (800)235-4137 

3"' 
~F 

MEMOREX 
DDysan 

Circle 313 on inquiry card. 

TYPRINTER 450 $2100 
45 CHAR/SEC OAISYWHEEL PRINTER/ 
TERMINAL. RS232; IDEAL FOR WORD 
PROCESSING; WILL SUPPORT OIABLO, 
QUME, AND NEC PROTOCOLS 

TYPRINTER 550 $2300 
SAME AS ABOVE BUT 

55 CHAR/SEC PRINT SPEED 


OUME 	 $1000 
55 CHAR/SEC OEM PRINTER MECHANISM 

SHUGART 8" FLOPPY 
DISK DRIVES $360 

SA800 SOFT-SECTORED 
SINGLE/DOUBLE DENSITY 

MICROSWITCH KEYBOARDS $85 
HALL EFFECT. ASCII MOD. 74SW12 

INTERFACE $325 
OEM OAISVWHEEL PRINTER INTER­
FACE. INTERFACES DIABLO OR 
QUME OEM PRINTER TO RS232 OR 
CENTRONICS PARALLEL 

RIBBONS 	 $2.50 
OIABLO HYTYPE 1 OR QUME. CLOTH 

OR MUL Tl/STRIKE. 1 DOZ. MINIMUM 


ramriurrn £1l/l\J'1illlr5. lrur. 
211 WHITEWATER 


GREER, S .C. 29651 • (803} 244-7872 


Circle 82 on inquiry card. 

PROOF 

IS HERE 

*PROOFREADS SPELLING 
*FINDS TYPOGRAPHICAL ERRORS 
*CHECKS OVER 250,000 WORDS 
*USER EXPANDABLE DICTIONARY 
*SIMPLE TO USE 
*COMPATIBLE WITH ALL: 

zaot CP/Mt TEXT FILES 
rns-aot SYSTEMS 

*FAST 

$150 

IPS 
IMAGE PROCESSING SYSTEMS 


6409 Appalachian Way 

Madison, Wisconsin 53705 


(608) 233-5033 


Also available: Screen Editor - $75 
fRegistered Trademark 

Circle 190 on Inquiry card. 

Buocn 
SonwARE 
For as little as 
15% down you can 
have custom design­
ed software, wri te 
BUDGET SOFTWARE, 
8517 Nestle Ave. 
Northridge, CA., 
91325 or phone 
(213) 701-0734 
8:00 6:00 (pst) 

Circle 50 on inquiry card. 

Apple II 
FLIGHT PlANNI~ 

Flight Plans Suitable for Jets to J-3's 

YOU ENTER: Departure Point 


Destination 

Altitude 


APPLE II selects VOR novigotionol stations end pre­

pares an optimal flight pion 

Works RNAV flight routings toot 

Plans flights as high as Fl 51 Oand as low as I 000 

AGL. Flight plans ore tailored to cruising altitude. Al­

lows for preferred VOR departure and orrivol fixes . 

Contains in storage locations of all VOR novigotionol 

stations and 900 + airports 

Allows entry of data for airport locations not 

contained in storage. 

Developed by Professional Pilot and flight proven 

since 1978. 

FLIGHT PLANNER software $49 .95 
Documentation manual only $ 5.00 
Available rhru your local APPLE Computer Dealer 
or 
Illinois Computer Mort, Inc. 

Route 8, Sweet's Corner Plaza 

Carbondale, Illinois 62901 

Designed for the APPLE II by J.L. Kennedy 

Dealer Inquiries Invited 

APPLE 11 is a trademark of APPLE €0MPUTER, Inc. 

GREAT DEALS ON SOFTWARE 
MICROPRO 

WORDSTAR ' " s 320 
MAILMERGE ' " s 100 
DATASTAR'" s 230 
S UPER SORT I • • s 165 
SUPERSORT I I'" s 130 

SMALL BUSINESS APPLICATIONS, INC. 
MAGIC WAND ' " S 270 

CPU INTERNATIONAL 
PEARL I ' " 100 
PEARL II ' " 295 
PEARL III ' " 540 

INNOVATIVE SOFTWARE APPLICATIONS 
SPELLGUARD'" S 275 

SPECIAL 
DIABLO 630 PRINTER $1995 

30 DA.Y OFFER 

LIMITED QUANTITIES AVAILABLE 

DWP Inc. (70 1)2~1 - 2910 •l3C 
123 Rowell Coun , Falls Church. Virginia 22046 

Circle 137 on inquiry card. 

LISP 

INTERPRETER FOR THE TRS-00• 

SEE THE AUGUST, '79 ISSUE OF 
BYTE TO FIND HOW EASY IT IS TO 
USE LISP. 

• 	 INCLUDES MORE THAN 30 

FUNCTIONS & PREDICATES. 


• 	 CODED FOR HIGH-SPEED 

OPERATION. 


• 	 FULL ARITHMETIC CAPABILITY. 

• 	 USER'S MANUAL. 

• 	 SUPPLIED ON CASSETTE FOR 16K­
64K LEVEL II. 

5END$501N CHECK OR MONEY ORDER 

TO: 

CYBER INNOVATIONS 


WORLD TRADE CENTER 


P. o. Box 58657 


DALLAS, TEXAS 75258 


•TRADEMARK OF TANDY CORPORATION 

Circle 109 on Inquiry card. 

CENTRONICS 101A PRINTERS, 9 x 7 
matrix, 165 CPS, 132 col., normal 
tractor feed paper, up to 5 copies, 
width variable from 4" -15", 6 lines/ 
inch, 10 CPI. parallel data input, 
full 90 day warranty (Wt. 118 lbs .) 
$650.00 

l.B.M. 	SELECTRIC KEYBOARD 
PRINTERS, (Model 72) with GTE 
interface electronics to standard 
RS-232 Serial 25 pin connection. 
15 CPS, 15 inch carriage, IO pitch 
interchangeable elements, 90 day 
warranty (Wt. 50 lbs.) 
$650.00 

(Pa. residents add 6% sales tax to orders) 
Make checks or money orders payable to: 
American Custom Electronic 

Systems 
Box 157A 
Groveland Rd. 
Pipersville, Pa 18947 

(Add .50 per pound shipping/ 
handling fee) 

Circle 20 on inquiry card. 
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MINIATURE DOT MATRIXThe Nanocomputer. LOW PRICE
IMPACT PRINTER 	 COMPUTERthe professional /~ MODEL 	 from COMMODORE~t~'approach ~ °"' DP-822 

to microcomputers VIC-20 
The Nanocomputer is an in­
tegrated educational sys­
tem based on a powerful 
microcomputer with 
education-oriented 
software and comp­
lemented bya series 
of training books The Unique New PrinterThatGives 
written specially You All These Exciting Features. 
for the system. 

• Low Cost • Uses standard 2 1/4"
POWERFUL- based on • 	 Disposable printing adding machine tape 

head or carbonless paper 

• Simple interface • 21-column printing at 
COMPLETE - hardware, software and peripherals backed by a • Handles any type font 25 lines per second 
series of step-by-step training books on programming, digital elec ­

tronics and interfacing. 
 • Needs only one 12- • !:~~:~!nstall and 

MODULAR- as the student learns, the hardware can be expanded 
 volt DC power supply 	 5K (Expandable to 32K)•to inlroduce new concepts and experiments: 280 code program­

ming, interfacing and high-level languages (BASIC). 
 Ideal Printer For ... 	 FULL SIZED TYPEWRITER• 

• Automated banking • Point-of-sale (POS) KEYBOARDNBZBOS Nano Computer Includes the Nano Computer with 
terminals terminalspower supply. the NEZBO bread board for experiments and 

GRAPHICS CHARACTER SETinterfacing. the card frame, K1 Z80 Cable Kit. the technical • Desktop calculators • Security monitoring • 
manual and training books one and three . . .$570.. 00 systems• Electronic cash 	 22 CHARACTER X 23 LINE•K1 ZBO Extra K1Z80 Cable Kit.. . 11.00 registers • Emergency vehicle SCREEN DISPLAYK2ZBO Active and experimental component kit ... 33.1 O data receivers• 	 Medical and scientific 
K3ZBO Socket kit with 3 40 pin sockets. . . . . 5 . 70 instruments • Fast-food kitchen COLOR • SOUND•printers• 	 Industrial measure...RCZBO/P Cassette recorder for all Nano EXPANSION PORTSm e nt, process and • Telecommunications •Computer Systems (requires a W10Z80 

control systems equipment RF MODULATORsee below) . .. . . ..... , ....... .. .. 88.60 
 •• Mini· microcomputersW10Z80/P Cable for connecting the 
business profes­ •• and many more! • PROGRAMMABLE FUNCTIONRCZ80 cassette recorder .. ...... 16.60 
sional and hobby KEYS 

NEZ 2KB Experimental Software for the Nano Computer 

(available on the M2708 EPROM) . . . , .. , , . . , ...... , . , 32 .~ 
Model DP-822 ........ . ....... . $70.00 • PET BASIC $29995 


lFLUKEI 
®HITACHI HANDHELD and 

BENCH/PORTABLE f~64K DMM's l it! 
MODEL , •'••. e 	 DC-10MHz 
8020A 

• 	 2" Diagonal CRT
$179 e 	 SMALL SIZE 

e LIGHT WEIGHT 12 '"'' 
e ULTRALOW 

DYNAMIC RAM 
e 	 AUTOMATIC CIRCUITFACTORY PROMOTION 	 ­ POWER 

FOR IUNUSEO SECTIONS CONSUMPTION
MODEL 
8050AKIT s145 HAMEG 


KIT INCLUDES: 

$349 

10 MegahertzSynertek Systems 
• 10pcs64KDynamicRam HM307 

p/n HM4864-3 (200ns) Single Board Computer SINGLE TRACE 

OSCILLOSCOPE 

• Data Sheet 	 with Keyboard/Display • IDEAL SERVICE INSTRUMENT 

• TIME BASE 0.2 µs - 2.0 s/cm• Cross Reference List 
• LPS-TRIGGER • COMPACT OnlySYM-1 $404.25• BUilT-IN COMPONENT TESTERFIRST COME $239. Universal OscilloscopeFIRST SERVED * Quantity Limited * 	 Probe 

TUCSONATLANTA SUNNYVALESANTA ANACULVER CITY HOUSTON PORTLAND 
1300 E. Ed inger Ave. 1054 E. El Camino Real 4518 E. Broadway 

Atlanta. GA 30305 
3330 Piedmont Rd. N.E. 11080 Jefferson Blvd. 2649 Richmond 1125 N.E. 82nd Ave. 

Culver City. CA 90230 Houston. TX 77098 Portland. OR 97220 Santa Ana. CA 92705 Sunnyvale. CA 94087 Tucson. AZ 85711 
(404) 281·7100 (213] 390·3595 (713) 529·3489 (503) 254-5541 (714) 547·8424 (408) 243-4121 (602) 881·2348 

Circle 24 on inquiry card. 	 BYTE May 1981 483 



PRINTERS 

BASE 2 

850 $735 
APPLE INTF. $140 

OKIDATA 
S CAU S"80 
S CAU S"82 

EPSON 
MX-80 S CAU S 
MX-70 S CAU S 

ANACOM 
150 S CAU S 
"PIEASE ADD 3% FOR S&H TO ORDIR 0 

ITECHNICAL INNOVATIONS I 
P.O. BOX 803 

HlllSBORO, OR 97123 
503-648-6423 

Circle 399 on inquiry card. 

CP/M••••saxx
CROSS-SOFTWARE 

including source code in "C" 
ASSEMBLER FEATURES: 
• 2-pass absolute assembly 
• Full in st ruction set, Mo to rola-compatible 
• Free-format input 
• Unlimited length labels 
• Arithmetic expressions in operand s 
• Sorted symbol tab le output 
• Intel format hex output 

PACKAGE A6BOO . . . MC6BOO/MC6802/MC6BOB 
PACKAGE A6B01.. . . . . . . MC6801/ MC6803 
PACKAGE A6809 . . ... ... . . . .... . . MC6B09 

8" soft-sectored disk format. w/manual ... Sl00.00 
5" North Star disk format. w/manual . . . . . Sl00.00 
Manual and listing alone. . . . .. S 85.00 

(Wisconsin residents please add 4% tax) 

introl corp~
647 w. Virginia st. Visa and 
Milwaukee, WI 53204 Master Charge 
!414! 276·2937 Accepted 

CP/M is a trademark of Digital Research 

Circle 204 on inquiry card. 

6800 Micro Modules 

Circle 436 on inquiry card. 

liliii'-...................................1; 

;1 

?? APPLE*-ITIS ?? 

Hardware or Software Problems? 
Save time and money by having 
your own diagnostic disk . Deter ­
mine immediately if you have a 
hardware problem. 

XPS's APPLE*-CILLIN can 
help you cure your problems 
fast and easily . 

Order APPLE*·CILLIN for 
$29.95·. 

323 York Road 
Carlisle, PA 17013 

•trademar k of Apple Computer Inc . 
••PA Re sidents add 6% sales tax 
Requires 48K and one Disk 11 • 

Circle 448 on inquiry card. 
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Circle 369 on inquiry card. 

[•1111-TIFlll 
COMPUTERS 

CI P SERIES II - $4 79.00 
OUR PRICE - $399.00 
other OS I discount s available 

CALL NOW TOLL FREE 

1-800-558-0870 
COMPUTERS 

PLUS, INC. 
2749 S 108t h St 

MILWAUKEE. WI 53 227 

(414) 321-1 770 
IN WI SCONSIN 

Circle 447 on inquiry card. 

..._................................11 


RUN BIG 

CPM* 


PROGRAMS 

ON YOUR 


MODEL 1 TRS·BO* 

WITH 39 or 54 K of use space.Can use Mixed 
Drivers 5 y, or 8" (Variable Tracks) 
Compatable with all TRS 0 80 Operating 
Systems and all TRS•ao Programs.(usable 
on 48K disk systems only) Boards fit info 
keyboard incl osure. 

FREEDOM OPTION.. .. .. ..... . ... $245 

MEMORY EXPANSION OPTION. . . . $295 


Send Check or Money Order to: 

{WASS. RESIDENTS , PLEASE INCLUDE $7. TAX) 

F. E.C. ltd. 
P.O. Box 23116 •Woburn, MA. 01666 .... .. ...... .... 


•cu• • ••• •• •• " '(917) 844· 5328 ·········· ·'""""" . ~•c • • • •.,.... ·-·.. ··· 

TERMINAL 

DATA 

CORPORATION 

MODEL 1200 RS·232 Bl -DIRECTIONAL 
DATA SPLITTER 
available in kit form 

Model 1200K gives the terminal or micro ­
processor user a second interface for a pr inter, 
plo tter, casse tte or tape drive . lt operates at any 
speed & isolates the tw o output devices from 
each other, w hi le providing 2 RS- 23 2 interfaces 
from t he ter m inal or microprocessor. 

The kit consists of 3 RS-232 connectors, 
pr inted ci rcu it board, all necessary component s, 
enclosure, mountin g hardware & assembly in ­
struc tions $69.00 

write or call 

TERMINAL DATA CORP. 
11878 Coakley Cir. 

Rockville, MD 20852 
(3011 881-7655 

Circle 403 on inquiry card. 

DISK DRIVES 

RE MEX 


Compatible with IBM and Shugart. 
D ouble sided, D ouble Density 

.... . . . . .... 1600 K Bytes. 
RFD 4000 . . . . . . . . . .. . ... . . $595 
D ouble Sided. Double D ensity 

. .. . . .. .. .. . . . SOOK Bytes 
RFD 2000 .... ...... . . . .. .. S395 
For fast delivery. send cert ified 
checks, money orders or call to 
arrange direct bank wire transfers. 
Personal or company checks require 
two weeks to clear. Cali fo rnia Res. 
add 6% sa les tax. Minimum ship­
ping charge $ I 0.00. No C.O.D. 

Electronic Equipment Unlimited 

3845 Birch Street 


Newport Beach, CA 92660 

PH: (714) 540-5231 

Pricing and avai labilit y su bject to 
change without noti ce. 

Circle 148 on inquiry card. 
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NEED A LETTER QUALITY PRINTER 

BUT DON'T WANT TOPAY THE PRICE? 


Then American Business Computers Has Just The Printer For You! 

,-tonrn·tl'rJi1n1i.~I"'.> .i t·kur 
n•/m·.~ 11.\'lllJ.: ii fJ(H ·ht1nl( tt•r 11'1,.·l'I. 


ltjJl • HljlH'/f / .ff1/11i11fat1/cni/1111111s 7JJ1•'111nrrifer11tnm1111otffllt'S 


f'l l("TUir/OJSllfll" .U\/ 111111/Ji.'1. 

frioirm fi-edi11g 1"•1l111111111$ fi•n 1u 11r 
11,,/f/ltlpu/Jlr.\ I 

Call Us For A Price 
That Will Pleasantly Sur prise You 

tdlh l/.1t• sll/fll.~ indicators, prm•it/(' 
'\4 •/t'f.-1_1i1u•-rt•t•tl. am/ rtm'l·r-<)11 

j 1mn/11m 

The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in the peripheral marketplace. A speed of 25 cps and its low price make it the 
ideal choice for today's systems designer interested in achieving superior price/performance ratios . 

Incorporating the latest LSI technology, the Starwriter is built by one of the world's most respected computer peripheral manufacturers. The 
printer is furnished complete and ready-to-use, requiring no changes in hardware or software. Starwriter offers an industry standard parallel inter­
face, as well as RS232-C interface. Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 
costs for OEMs and end-users. 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 136 columns. Starwriter offers the highest 
degree of vertical and horizontal positioning, resulting in the most precise character placement in the industry. The easy-to-change character wheel 
also makes our printer a perfect choice for international applications. Compatible with sheet feeders, starwriter accommodates paper widths to 
381 mm (15") and uses industry standard ribbon cartridges. 

Along with a self-test capability and a programmable VFU (Vertical Format Unit), Starwriter furnishes the operator with all desirable status 
functions, commands and program selectable switches. Panel lamps indicate the current Paper, Select and Power status. 

The easy plug-in compatibility of Starwriter and its outstanding print performance makes the Starwriter perfect for TRS-RO*, Apple*, and S-100 
users. 

Starwriter is backed up by a one-year warranty (3 months on parts and labor, 9 succeeding months on parts) and is further supported by a strong, 
fully trained and technically proficient service organization. The Starwriter is available for immediate shipment in any quantity desired. 

For more information, call American Business Computer, 118 So. Mill Street, Pryor, Oklahoma 74361; Telephone 918-825-4844. 

*TM of Tandy Corp 
*TM of Apple Computer Corp. 

AMERICAN BUSINESS COMPUTERS 
118 So. Mill Street 

Pryor, Oklahoma 74361 
Telephone 918-825-4844 

Dealer Inquiries Invited 

Circle 17 on inquiry card. BYTE May 1981 485 
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APPLE If 

..,_ ....,.... ..,.... . 
- COM PU I ER COOLE.R ­

• 	 Protec:l you,. '-!-P-.Tcr f.o,.... heo.t l_ocula. c.o.va.eJ by 
5fo.,... o.n1' .,,;,... bu11d,..f" wilhin th. clu:r.HJS. 

• LJ~ili'loS 100 C.FI'\ fa,.. to re ""'o"e heo.t by suc+1'0,... 

• P.-t. .... cnT, o.;r 4"1ow ~rom J ;r•c.tly hittins o."y <ompo"•"t. 

• As a a.epa.ro.te ~l"li1, ... ibr-QTioN will be ,....;,,imi'le.d • 

• 	Keep your •t•1a..., c.le... n by ""•""ovinS' dut.'t. 

Pric.e ...• f GS. la 

-NUMERICAL ANALYSIS PROGRAMS ­

• Go.uH 101...,fioN o~ 1i..... u. \to!"lcou.S •1uo.1ioP\S{up to Bau,,kna:=.1) 

• Bessel o. ..d Sphu•c.-.1 Be5se\ +u.O\(.l'ions (4=; ,.,t io .... .a.,.J 
• Oe t11:rMino.l"lt of-a.'tri,. (up +o 60 1h orJ.,.) ­

• Ql.laclro."to.tf"e o...o S;-piiOH r ...t.'.jrCl.1101-1. 

• lege,...Jrc Polyno...,:als • • • • to+...I puk<>g• p r-ic e:•so.u 
SOFTWARE TECHNOLOGY • ,.u_,_

BOX35 ·c .... ~ - ......,r .,....,~ 

SAUNOERSTOWN, RI 0287-' :!,~.:.4!;~;...:'.~"...!~ 
('+Oil '2.C\l.\-'2.B31 -'• l: ... ,. 

""l"•!Ji1Ttr•d t,. ..J ..... ,.,.k o( kpple Co...,pu"tt.,. c~ . , •• lfSK 'r1t.: .... 

Circle 375 on Inquiry card. 

STEPPER MOTOR/ 
DRIVER BOARD 

Interface your computer to 

the REAL world 


Indispensable for Robotics 

Many control applications 


Each pulse from your computer steps 

the motor 7.5° 


' 	 ' 

Features: 
• North A""r<:an Phi lips K82701-P2 

type Stepper motor 
• SAA 1027 Stepper motor control J.C. 
• Optically isolated 
• 12 VDC operation 
• All I. C's socketed 
• 	 Computer controls direction of 

rotation, 7.5° per step 
PRICE 
Complete DRIVER ASSEMBLY, incl. all 
LC.'s, assembled and tested (does not include 
motor) $39.95 
STEPPER MOTOR $28.95 
SAA 1027 Driver chip only $16.50 
Da1a, schematics are included 
T e1ms: Check or money order U.S. Nnds only. Add 
2% for shipping and handling. IN.Y. slate residents 
add 7't sales tax) Immediate del i11e1y from s tock All 
items guaranteed. 

P.O Bo• 56 
Bellport. New York 11713 
15161 286-2144 

Circle 22 on inquiry card. 

PASCAL SOFTWARE 

Business Application Programs: 

Accounts Receivable $795 
Accounts Payable $795 
General Ledger $795 
Payroll/Job Costing $795 
Property Management $995 

Engineering Application Programs 
Customized Installation on Request 
Supplied on single-density, soft ­
sectored, 8" floppy disks; require 
48K RAM 

HELU CORPORATION 
P.O. Box 596 

AIEA, HI 96701 
(808) 456-1189 

Double Side Disk Drives 

. 1 

Disk Drive Subsystem with Dual Double Side 
Drives. Power Supply and Cable. Total Capa·
city 2.4 M-Byte. Fully Assembled and Tested. 

Only It 
1. Table Top Version . . .. .. $1,695.00 
2. Rack Mount Version . 1,695.00 
3. Pair of Slides with Attachment 

for Rackmount . . 35.00 
4. S100 Disk Controller (handles single & 

double density in 256, 512 & 1024 byte 
sectors, single & double side) . . 350.00 

5. 	Double Side Disk Drives (1.2 mb) .... 535.00 
(Qume DT/8) 

Call Now (408)496-6910 

OSM Computer Corporation 
2364 Walsh Avenue 
Santa Clara, CA 95051 

Circle 306 on inquiry card. 

AFFOROABLE 
Here at KL 0 F 0 X , affordable is not 


a motto , 1t ' s a way of doing business, 


Prices start at $1695.00, for a single 8" 


drive system. 


All systems feature a single tx:ia.1:d Z-80 


CPU ( NO BUSS HEADACHES ) ' runs er/rt 2.2 

( BIOS INCLUDED ) , reliable SD recording, 

64K bytes of RAM, four channel CTC , and 

either an 80 x 24 full~featured video 

interface C"r a two channel serial inter­

face. PLUS a six month full warranty+. 

OPTIONS• 

2 Channel parallel interface- add $29 .9 5 

Eoth serial & video interface- add $95.95 

Single to dual drive conversion kit with 

drive and necessary hardware- add $495.00 

All options may be installed by c ustomer. 

KL OF OX 
PO BOX 93 

SAN LUIS OBISPO, CA 93406 

(805) 541-0384 

· *cP/M is a trademark of Digital Research. 

+Only 90 days on drives. 

Cirele 213 on inquiry card. 

DON'T BE SATISFIED WITH EXISTING 
QUALITY. See for yourself what our" new 
concepts" modulator con do for your pie· 
tu•e•• •MICRD-VERTER Model MVX-SJO, 
SJS P.P. Phone orders welcomed. 

if()~LINE DIAL: 402·987-3771 

COLOR VIDEO MONITORS 

RGB AND COMPOSITE 


VIDEO 


•TC-700 13" color video monitor/receiver, 
NTSC composite video. $399.00 TC-900, 
19", $595.00. Use with Apple II and III and 
other computers. 
•CM-19RGB: 19" screen_, 3 modes: RGB, 
Composite video, TV. $8>15.00. 
•Apple III RGB Interface: Converts RGB 
data from Apple Iii to produce 16 color 
display on RGB monitor. $129.00. 
•Hitachi Hi-Res RGB, 13" character 
display, 2000, 80 x 24, 5 x 7 dot matrix, TTL 
inputs. $1200.00. 
•Sony TV to video monitor conversion kit, 
MCK 100: $135.00. 
•OEM 13" and 19" RGB color monitors, 
immediate delivery, prices and specs, on re· 
quest. 

For additional information, contact: 

'VUt'M ~· 1~, 
P.O. Box 339 

Warrington, Pa. 18976 
(215) 343-3000 

Circle 428 on inquiry card. 

INDUSTRIAL CROSS­
MACRO ASSEMBLERS 

written in FORTRAN IV 

New. two.pass macro assemblers for all popular micros can 
be run on any general-purpose computer w1lh st;indard 
FORTRAN . Each assembler supports macros. condHmnat 
assembly, and relocatable Object code. All the or iginal 
mnemomcs and addressing modes . many assembler dir­
ectives. long error messages and more . Produces 
printed as~embly listing. and obiect code h!e. 

PROGRAM NO. FOli!: MACHINE ~ 
MA SM6BEJ MC6BOOO s5oo 
MASM6809 MC6809 AOO 
MASM680S M(680S <00 
MA.5M6801 MC680J 350 
MASM6800 MC6800 300 
MASM6502 MCS6Sxx 375 
MASMBOBS 8080 :808.S 350 
MASMJ802 COP1802 300 

Po<koges inc lude detailed u1er1 mon"ol . pr i111ed source li tling 1.. e!I 
<ommented l. 1ource on mo9ne1ic lope. and IOM ·1 Soli. .. ore Supporl 
Ser ... ice. Cord decks oho a,.a ilable Dealer inquirie1 invi1od 

ID M intelligent devices of minnesoto 
p.o. box 1•538 minneapoli,. mn. 
612\ 417·0787 

Circle 199 on inquiry card. 

WANTED: 

. APPLE, PET, TRS-80, CP/M 

SOFTWARE 

Westico is a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready tor 
distribution or want your existing programs 
to reach a larger market. conlact · 

Phillip Woellhot, V.P. M ktg. 

Westico, Inc. 

25 Van Zant Street 

Norwa lk, CT 06855 

(203) 853-6880 

To increase your profits. take advantage 
of Westico's worldwide promolion and 
distribution . 

\VEST I CO 

The Software Express Service 

Cifcle 181 on Inquiry card. 
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A·D & D·A CONVERTER 


JBE A·D & D·A Converter can be used 
with any system having parallel ports 
• Interfaces with JBE Parallel 110 Card 
• D·A conversion time - 5 µs • A·D 
conversion lime - 20 µs • Uses JBE 
5V power supply • Parallel inputs & 
outputs include 8 data bit s, strobe 
lines & latches • Analog inputs 
puts are medium impedance . o 5 volt 
range. 

79.257 
Bare Board 539.95 
~--------------ii with C<>mplele doc:. • 50 ptn connector I 

Included • 2716 EPROM anat51e 
~--=-=-==-=-..:.==-=..:....:...;:....:::...=..;.=.:.....;:~=..::.---t1 sep ately. 

Yo ur computer can coritrol power to 
your prlnte lgb teteo D 
120VAC appliances up to 720 watts (6 
amps at 120VAC). Input 3 to 15VDC 
• 2-14MA TTL compatible • Isolation 
- 1500V •Non .zero crossing ° Comes 
in 1 or 4 channel version • Includes 
doc. for interfacing with Dimmer Con ­
trol. 
79-282-1 ASSM . $13.95 
Bare Board $6.95 Kit s10_95 

_ _ ASSM. $49_79 282 4 95 
Bare Board $24.95 Kit s39.95 

1-----------------t suited to OP-AMP experiments. 
APPLE II DISPLAY BOARD 80-161 

~--------=-'----~....;;..;.--'-----1 Bare Board $8.95 

80-144 ASSM. $49.95 
Bare Board $25.95 Kit $42.95 

• Has run-stop, single 
step switch • Has 16 
address LEDs, 8 data 
LEDs & 1 ROY LED 
• All lines are bu f­
fered. 

Z80 MICROCOMPUTER 


JBE is announcing a single board 
dedicate computer, designed for con­
trol fun tlons. It features: A Z80 
Micropr , cessor software co palible 
with he Z80; 8080 & 8085 
Microp ocessors • Uses a Z80 P 0 chip 
for 1/0 which has 2 lndependen 8 bit 

idirectional peripheral Interface or-t.s 
with handshake & data transfer control 1--=;;;..,..,=:::--------,:--::--::-c::-::----=-===-----' 
• Uses one 2716 EPROM (2K) & two 2114 1--=.::...:..;;~~..:....=..:..:.:.......:......:-=-=.....:::.;.:c.:.:._:c..:..:..:..;___ ____, 

RAM memories (1K) •Single SV power 
supply at 300MA req. • Clock frequency 
Is 2MHz, RC controlled • Board comes 

0-2 0 . 
Ba~ B arct$49.95 

Ill 

E Parallel Printer Interface Interfaces your 
Apple II to Centronlcs compatible
printers. This 3" x 4" board featurea: on 
board ROM compatible with Integer Baslc1
Applesotte and Pasca11t • Has one 8 bit 
parallel latched output port with selectaqle 
positive or negative strob!t..!lrul one bl! Input 
aalectable for Ready or "'RiiiJY • Cable and 
Connectors available separately. 

80-297 ASSM.S79.95 
Kit $89.95 

4 ft. Std. Dip Jumpers 16 pin S 4.25 
Champ Connector I 9.95 

f>OWER SUPPLIES 
• Use wall transformers for safety 
• erJltjjcted against short clrcu:;-~~~-.·-A11808!Hamllymlcrcrcomputel""System 
t herma_ breakdown. 

5 VOLT POWER SUPPLY: 
Rated a 5V SOOMA • Operates BE A-D 
& DA C rt Z80 & 6502 · · o e er, icrocom­
puters, 808 8088 Mlcroeomputers. 

. _ ASSM. $
80 160 20

_
95 

Bare Board $8.95 Kit $16.95 
± 12 VOLT POWER SUPPLY 

Rated at ± 12V 120MA •Can be used as 
a single 24V power supply • Ideally 

ASSM. $22.95 
Kit $18.95 

lcs 
6502 $9.95 
6522 $9.95 
Z80 $9.95 
Z80 PIO $9.95 
2716 5V $14.95 

6522 APPLE 11 INTERFACE 


• Interfaces printers, synthesizers, 
keyboards, JBE A·D & D-A Converter & 
Solid State Switches • Has handshak· 
ing logic, two 6522 VI As & a 74LS74 for 
timing . Inputs & outputs are TTL com­
patible. 
79-295 ASSM. $69.95 

are Board $39.95 Kit $59.95 

using an 8088 CPU, 8284, 8155, 8755A 
& an 8185. 
Bare Board $29.95 

CRT CONTROLLER 

This intelligent CRT Controller is 
based on an 8085A Microprocessor & 
an 8275 Integrated CRT Controller. It 
features: • 25 lines, 80 characters/line 
• 5x7 dot matri x • Upper case only 
•Two 2716s •Serial Interface RS232 
& TTL • Baud rates of 110, 150, 300, 
600, 1200, 2400, 4800 & 9600 
• Keyboard scanning system • Req 's. 
unencoded keyboard • Uses + 5V & 

± 12V power supplies. 

Bare Board $39.95 


50 pin connector $5.95 
STD. Dip Jumpers 
16 Pin, 2 ft. $4.25 

JBE 2716 EPROM Pro· 
grammer was designed 
to program 5V 2716 
EPROMS • It also 
ead 2'11 s. I in1erfaces 

tp the pple II using 
J.B Parallel 110 Card & 
f · r ribbon cable con ­

nectors • LED indicates when 
power is-being pplied to the EPROM 
• A t xtool zero insertion force socket 
is used..for the EPROM • Comes with 
complete doc. for writing and reading 
In the Apple II o Apple II+ • Cables 
available separa ely. 

80-244 ASSM. $49.95 
Bare Board $24..9 Kit $39.95 

1----8-___~OA_____~ARE B-_RDS 
1-----';::.;;,,.~=..=..;;:;-:-.:..:...;.-"'-'=-----i 

APPLE II EXTENDER BOARD 
a"-z"

" 
x 2,,

2 
...

" 
Price i eludes 50 pin 

Apple Connector. 
80-143 $12.95 

8085 3 CHIP SYSTEM 
State-of-the-art system using a 8085, 
8156 & either an 8355 or 8755 
• Instruction set 100% upward om­
patible with aoaoA. 
Bare Board $24.95 

8088 5 CHIP SYSTEM 

-Q' JOHN BELL ENGINEERING 

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 

REDWOOD CITY, CA 94064 • ADD 6% SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 
(415) 367-1137 

http:ASSM.S79.95
http:arct$49.95


FLOPPY DISKS 
8"&Sl;4" 

OPU S-$26.00/soxof 10 

JM- $32.00/sox of 10 

MrQ POBox5059 
Ii ILJIJ Milford,Ct. 

06460 
(203) 877-3610 

We carry a full line 
of computer supplies 

Send for free ca ta log. 
VISA- MASTERCHARGE-CHECK 

~ircle 267 on inquiry card. 

only $750 
Assm., Tested 
& Burned-In 
for one week 

Features: 

• 	 81/2 by 12 inches 
• 10 MHZ 8085 CPU 

0 
 64K RAM 
• 	 3 RS·232 channels 
• 	 8272 Floppy Disk Controller 

Handles Single/Dou bl" Density 
• 	 One to Four Drives. 801 R or 

850R. 

Documentation Sl5. 
CPIM Floppy Disk Operating System S 150 

Check or Money Order 

autocontrol • 
""'<l;:l•-••l• ­

11744 Westline lndustrial Drive 
St. Louis. MO 63141 

13141432-1313 

Circle 3 7 on inquiry card. 

MULTIPLE TERMINALS WITH CP/ M®! 

Irv ine Computer 's NEW Model 100 Transaction 
Multiplexer lets you construct CP/ M®·based, 
multi -1erminal, transact ion -oriented applications 
wi thout reqviring additional system memory, serial 
interfaces, or a multi-user operating system~ 

The Model 100 connec1s 10 your computer in place 
of your exis1ing RS ·232 console terminal. Up to 
seven (7) RS·232 1erminal devices can then be 
connec1ed to !he Model 1 00. When the computer 
is busy, 1he Model 100 buffers all terminal inpul 
da1a un1il the application program asks for it . 

NO CP/M® mods, hardware mods, nor assembly ­
tanguage code is required. Applica1 ions can be 
wrinen in high-level languages Loaded w ith 
features! $1495, quantily one, F.0.8. Costa 
Mesa, CA. Limi1ed manufacturer's warranty. 
For more informa t ion, cal! or write: 

EASTERN U.S. AND FOREIGN : 
Wright Marketing Company. Ltd. 
19104 Rhodes Way 
Gaithersburg, MO 20760 (301) 840·1928 

WESTERN U.S. : 
Irvine Compuler Corporation (mfgr.) 
3001 Red Hill Avenue, 6-103 
Costa Mesa, CA 92626 (714) 557 ·5292 

CP/M® is a registered trademark 
of Digital Research. 

Circle 165 on inquiry card. 

don't teach. Most BASICReference manuals 
texts don't cover specific personal computers. 

TIS solves these problems 
with step-by-step books 
tailored for your machine . 

For PET/CBM 

Understanding Your PET/ CBM . •• $16.95 
Vol 1: Basic Programming 
PET Graphics .. . . . .. . . . . . . .. $ 6.95 

For OSI CIP/C4P 

Understanding Your C1 P/C4P.. . ... . S 9.95 
A Workbook of BASIC Exercises 

Money Back Guarantee. VISA/ MC accepted. 

All prices include UPS or 1st Class postage. 

TIS. Dept B ~·M' 
Box 921 

Los Alamos. NM 87544 )


). 

Circle 383 oil Inquiry card. 

Having trouble 
learning to use 
your computer? 

Circle 414 on Inquiry card. 

s-100 6809 
controls floppy ­

Ill•z 

e Control~ 3 Mini Floppy Drives 

e Serial RS·232C port with 14 baud rates 

e Two parallel poru 

• 16 1/0 decoded address lines 

e 24K bytes of EPROM space, or 12 Kbytes 


of RAM space 

e 	Accept all JEDEC pin·out Byte-Wide 


memory ICs 

• Multi-Vendor software adaptable 

e Industry, Business, Home ond University use 

• 	 Assembled and a?sted $395.00. 60 day delivery 
• Checks or C.O.D. orders accepted 

e DEALER INQUIRIES INVITED 


LOGICAL DEVICES, INC. 
781 W. Oakland Parl<. Olvd. 
Ft. L<iuderd~le, Fla. 33311 

Tel : (3 05)565-8103 

Circle 334 on Inquiry card. 

Know The Reasons Why 
The FORCE-SO is your 

"Best Buy." 

FORCE-BO The computer protector 
• Power dropout prolection 
• Suppresses transient voltages 
• Suppresses RFI 
• Disc protection 
• Factory warranty 
•Satisfaction guaranteed 
• Direct from factory 

FORCE-SO 
Only $121.50 plus $5.00 shipping & handling 

Check, Mastercharge, Visa accepted 
~ (5% discount for cash) ­
~ No C.O.D.'s please -=.. 

Allow &-8 weeks for delivery. 

Add 14 days for personal checks. 


Circle 307 on inquiry card. 

•:t••************* ******* APF·L E II USER'S t 

*** ............... **** *********** 

IJriller, ar•..r or1gir.al • 9ood 
F-r0Sr~IT1S lat.Cl'::!???? 

F"•Jt 'JD•Jr "'O llfil-1..,. lo 1.1or~. earnir1s 
for •.ro •..1 loda'::l 1 We want to noar~ el 
'::IO•.Jt toest ,.r o9ra111s t>'::I offerins them 
lo U "J. <"'t'~ t.hro1Jgh o•Jr (> }: Jo~to1in9 

SOF"HJARE LIBRARY, ,,, 

Ue 	 are l ook 1n., for ~1<1 r ketatole 

Prosram s er.co11.passin!I all l-.rF-es or 
ar . .-.licalior. areas. S•Jch as : 

[[1UCATIONAL, MEI•ICAlr LE GA L• 
BUSINESS, ACCOUNTING, STATISTICALr 
ENGINf.f.RING, HONE• UTILITY, and 
GANES' 

r · l ease drof> •JS a line 1.1ith details 
of ~ 10 •J r F-rosran.s. Ir, ret•Jrn. we 
will send ~OIJ t he 5F-e c 1fi cs of o\Jr 
marhetins F-rocess, 

If 1'101.J 1.1 o•Jld lik.e to be or, o•Jr 
SOfTUARE LU•l\ARY CATALOG mal I ir.s 
I ist ther, cheC"~ the rf:'ader st.>rv1ce 
n•J~1tier below • . , ([IEALER INOUIRIES 
INVITEtl •• , 

WR IT E TO: 

HCW3 ENTER,.F:I S ES 
r .a . BOX 510 

SOUTHBURY , CT. 

2 IF" CODE 06488 


Af"F' Lf I I 1s the l raden, ;n J. oC lh°" 
tiF·PLE ComF-•Jter Co. 

Circle 179 an· inquiry card. 

DOUBLE YOUR LA36 
· DECWRITER'S SPEED TO 60 CPS 

The ACCELEWRITER converter enables you 
to convert the LA36 Decwriter from 10115130 
to 10130160 CPS . 

Utilizes Decwriter's own built-in 60 CPS. 
speed 

Plugs into logic board 
Compat ible with Decwriter option boards 
Decwriter reconverts to ..stock .. in 

seconds 
Thousands sold 
In use for over 3 years 
Full one-year warranty 
$115 includes shipping 

Brochure sent promptly at your requesl 
Write or call us. 

LARKS ELECTRONICS &DATA 
P 0. Box 22. Skokie. IL 60077 

(312) 677-6080 

Circle 215 on inquiry card. 
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SPRING MEMORY SALE74LSOO .32 74 LS155 119 
74LS01 .28 74LS156 .95 
74LS02 .38 74LS157 .79 RAMS 100pcs 
74LS03 .32 74LS158 .82 2101 (450ns) 2.49 2.2974LS04 .35 74LS160 .94 
74LS05 .28 74LS161 .99 2102·1 (450ns) .99 .9574LS08 .38 74LS162 .99 
74LS09 .38 74LS163 .99 21 L02·1 (450ns) 1.29 1.15
74LS10 .32 74LS164 .99 
74LS11 .29 74LS165 .99 2111 (450ns) 2.99 2.49 
74LS12 .29 74LS166 2.40 
74LS13 .38 74LS168 1.79 2112 (450ns) 2.99 2.79 
74LS14 .99 74LS169 1.79 
74LS15 .35 74LS170 1.89 2114 (450ns) 2.95 2.85 
74LS20 .26 74LS173 .82 2114L·2 (200ns) 8/29.95 3.1074LS21 .30 74LS174 1.19 
74LS22 .34 74LS175 1.09 2114L·3 (300ns) 8/24.95 2.9574LS26 .40 74LS181 2.19 
74LS27 .35 74LS190 1.15 4027 (250ns) 4.95 3.95
74LS28 .39 74LS191 1.31 
74LS30 .35 74LS192 .88 4116·15 (150ns) 8/21.95 2.65 
74LS32 .39 74LS193 .98 
74LS33 .54 74LS194 1.80 4116·20 (200ns) 8/19.95 2.35 
74LS37 .78 74LS195 1.39 4116·30 (300ns) 8/18.99 2.2974LS38 .39 74LS196 .82 
74LS40 .25 74LS197 .82 
7 4LS42 .79 7 4LS221 1.28 
74LS47 .78 74LS240 1.89 
74LS48 .78 74LS241 1.89 
74LS51 .35 74LS242 1.89 
74LS54 .35 74LS243 1.89 
74LS55 .32 74LS244 1.79 
74LS73 .44 74LS245 2.89 
74LS74 .48 74LS251 1.32 
74LS75 .58 74LS253 .89 
74LS76 .50 74LS257 .89 
74LS78 .59 74LS258 .89 
74LS83 .90 74LS259 2.89 
74LS85 1.23 74LS260 .68 
74LS86 .45 74LS266 .68 
74LS90 .70 74LS273 1.69 
74LS92 .82 74LS275 3.39 
74LS93 .71 74LS279 .59 
74LS95 1.11 74LS283 1.03 
7 4LS96 .86 7 4LS290 1.25 
74LS107 .43 74LS293 1.89 
74LS109 .49 74LS295 1.09 
74LS 112 .48 74LS298 1.24 
74LS113 .48 74LS352 1.59 
74LS114 .55 74LS353 1.59 
74LS122 .55 74LS363 1.39 
74LS123 .99 74LS365 .99 
74LS134 2.99 74LS366 .99 
74LS125 .99 74LS367 .99 
74LS126 .88 74LS368 .99 
74LS132 .69 74LS373 1.85 
74LS136 .58 74LS374 1.81 
74LS138 .79 74LS377 1.48 
74LS139 .79 74LS385 1.90 
74LS145 1.19 74LS386 .65 
74LS148 1.39 74LS390 1.90 
74LS151 .79 74LS393 1.90 
74LS153 .79 74LS395 1.69 
74LS154 2.39 74LS670 2.20 

7400 SERIES 

7400 .19 7450 .19 741 23 
7402 .19 7472 .29 74151 
7404 .24 7473 .34 74153 
7406 .29 7474 .35 74154 
7407 .29 7475 .49 74156 
7408 .24 7476 .35 74157 
74 10 .19 7483 .65 74 161 
7420 .19 7486 .35 7416 3 
7430 .19 7490 .49 74164 
7432 .29 7491 .69 74173 
7440 .19 7492 .59 74174 
7442 .49 7493 .49 74175 
7445 .69 7496 .74 74176 
7446 .69 74100 1.19 74192 
7447 .59 7 4107 .34 74193 
7448 .69 74121 .34 74196 

74SOO SERIES 

74SOO .50 74S124 3.95 74S288 4.75 
74 $02 .so 74S174 1.49 74S387 5.75 
74S04 .50 74$188 4.75 74$471 18.75 
74S08 .50 74S195 1.95 74S472 18.75 
74SJ7 .55 74S240 2.95 74S474 19.95 
74$74 .80 74S260 1.80 74S570 7.80 
74S1 13 .79 74S287 4.75 74S571 7.80 

NEED YOUR ORDER 

SHIPPED TODAY? 

THEN CALL TOLL FREE 

800-538-5000 

IN CALIF. 

800-662-6233 

BEFORE YOU 


BUY, CALL US. 

WE WILL BEAT 


ANYONE'S PRICES 


IC SOCKETS 
8 pin ST 10/1.29 8pinWW .59 

14 pin ST 1011.29 14pinWW .69 
16 pin ST 1011.29 16pinWW .69 
18 pin ST 1011.29 18pinWW .99 
20 pin ST 1011.29 20pinWW 1.09 
22 pin ST 1011.29 22pinWW 1.39 
24 pin ST 1011.29 24 pin WW 1.49 
28 pin ST 1011.29 28p inWW 1.69 
40 pin ST 1011.29 40p inWW 1.99 
ST = SOLDER TAIL WW= WIREWRAP 

VOLTAGE REG's 
7805T .89 7905T .99 
7812T .89 7912T .99 
7815T .99 7915T 1.19 
7824T .99 7924T 1.19 
7805K 1.39 7905K 1.49 
7812K 1.39 7912K 1.49 
78L05 .69 79L05 .79 
78L 12 .69 79L 12 .79 
78L 15 .69 79L 15 .79 

4K STATIC 
RAM SPECIAL 

MOTOROLA 
PART #MCM66L41C·20 
REPLACEMENT FOR 

TMS4044-20 4096x 1 
THESE ARE CERAMIC 200ns 

LOW POWER RAMS IN A ST ANO ARO 
18 PIN DIP. 

VERY LI MITED SUPPLY. THEY WON 'T 
LA ST LONG AT THIS PRI CE. 

399 16/5995 ea 

DIP 
SWITCHES 

4 position .99 
5 posit ion 1.02 
6 position 1.06 
7 position 1.09 
8 pos it ion 1.14 

LM301 v 
LM308v 
LM309K 
LM311v 
LM317t 
LM318v 
LM323k 
LM324 
LM339 
LM377 
LM380 
LM555v 

EPROMS 

1702 ( 1us) 

2708 (450ns) 

2758(5v) (450ns) 

2716(5v) (450ns) 

2716·1(5v) (350ns) 

TMS2516 (450ns) 

TMS2716 (450ns) 

2732 (450ns) 

TMS2532 (450ns) 

TMS25L32 (450ns) 

TMS2564 (500ns) 

6800 
6800 11.75 
6810 4.60 
6820 5.75 
6821 6.40 
6828 9.95 
6834 19.95 
6850 5.75 
6852 5.75 
6875 6.95 

Z80 
Z80 9.95 
Z80A 12.95 
Z80·CTC 7.65 
Z80·DMA 18.00 
Z80-PIO 7.60 
Z80·SI0/2 27 .50 
Z80-SI0/9 20.50 

MISC. 
1771-801 24.95 
3242 9.95 
AY5·10 13 4.99 
8T26 2.49 
8T28 2.49 
8T97 1.69 
8T98 , 169 

LINEAR 
.34 LM556 .69 LM 1488 1.39 
.98 LM565 .99 LM1489 1.39 

1.49 LM566v 	 1.49 LM1800 1.99 
.64 LM567v 1.29 LM1 889 2.49 

2.29 LM 723 .49 LM3900 .59 
1.49 LM733 .98 75451v .39 
4.95 	LM741v .29 MC1330v 1.89 

.59 LM747 .79 MC1350v 1.29 

.99 LM748v .59 MC1358 1.79 
2.29 LM1310 1.90 · 
1.29 	 LM1414 1.59 
.39 LM1458v .69 

100pcs 

4.95 4.75 
4.95 4.75 
9.95 Call 
7.95 6.95 

12.95 10.95 
9.95 9.50 
9.95 8.95 

29.95 Call 
21.95 Call 
29.95 Call 

179.95 Call 

8080 
8080A 3.95 
8085A 12.95 
8212 2.75 
8214 5.25 
8216 2.75 
8224 2.95 
8226 3.49 
8228 4.95 
8238 5.50 
8251 6.95 
8253 12.95 
8255 6.50 
8257 16.95 
8259 14.95 
8275 49.95 
8279 15.95 

T.V. 
CIRCUITS 
MC1330 1.89 
MC1350 1.29 
MC1358 1.79 
LM380 1.29 
LM565 .99 
LM7 41 .29 
LM1310 1 90 
LM1800 1.99 
LM1 889 2.49 

1011.00 
1011 .00 
1011.00 

.79 

LEDS 
Jumbo Red 1011 .00 
Jumbo Green 611.00 
Jumbo Yellow 611.00 
5082-7760 .43 'CC .79 
MAN74 .3CC .79 
MAN72 .3'CA .99 

Circle 209 on Inquiry card. 	 BYTE May 1981 489 



lSu>ERLElTEIRJ 
Is For 


SuperBrain"' People! 

Now. owners and operators of lntertec 
SuperBrain computers around the world 
have a special newsletter to call their own' 

Superletter is packed with important 
technical news, accessory ideas, and 
CP/M software designs forthe Super Brain. 

Regular features include Technical Corner, 
0 &A Forum, lntertec Factory News, Guest 
Interview, and Super Classifieds. 

For subscription rnfo and adrates,contact: 

SlPERLETTER 
Abrams Creative Services 


P.O. Box 3121 

Beverly Hills, CA 90212 


(213) 277·2410 

Circle 3 on inquiry card. 

INVENTORY CONTROL SYSTEM 
WITH PARTS EXPLOSION FOR 


FINISHED GOODS AND ASSEMBLIES 

Parts requirements forecasting & Pull Sheets 


Reorder Reports 

Economic Order Quantities 

5000 Items per 8" disk 


AVAILABLE FOR CROMEMCO, CP/M"'. 

AND OASIS OPERATING SYSTEMS 


Hardware requirements: 64k RAM, 

132 Column printer. 

Manual and 8" floppy disk ........ S250. 

Multi-level explosion version ....... S499. 

Job Costing .. . .. . .. .. .... .. . .. S350. 

Accounts Receivable. Accounts Payable. 

Order Enlry, General Ledger. Payroll and 

Mailing List programs also available. 


FEITH SOFTWARE, INC. 
204 MARVIN RO. 


ELKINS PARK. PA. 19117 

(215) 782-8240 


Circle 162 on inquiry card. 
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Circle 141 on inquiry card. 

TWX-LINK 
TWX-LINK is a complete software 
package which interfaces your micro ­
computer to the Western Union TWX 
network. 

Using an FCC approved direct connect 
modem, TWX-LINK allows your com· 
puter to act as a TWX terminal for 
both incoming and outgoing messages. 

TWX-LINK constantly monitors your 
TWX line. Incoming messages are 
automatically received, acknowledg­
ed, and written to disk storage. 

TWX, TELEX, MAILGRAMS. AND 
TELEGRAMS can all be created, 
edited. and sent from your computer 
by using TWX-LINK. 

Call, write. or TWX for more info: 
CAWTHON SCIENTIFIC GROUP 


24224 Michigan Avenue 

Dearborn, Michigan 48124 


PH: (313) 565-4000 

TWX: 810-221-1265 


Circle 63 on inquiry card. 

MAXI MICRO 

If!!? 

MAGNOLIAii 

MICROSYSTEMS 

2812 Thorndyke W. • Seattle. WA 98199 
l206J 285-7266 (800J 426-2841 

CP/M is a t radem<1rl: of Drg1ta1 Research 

Circle 226 on inquiry card. 

APPLE OWNERS! 
Combine your APPLE computer with 
our high speed dual channel AID and 
controller boards to create your own: 

DIGITAL STORAGE SCOPE 
• Sample rate DC to 3.5 Mhz. 
• 1024 Sample Buffer Memory 
• Pretrigger Viewing 
• Dual or Single Channel Trace 
•Trigger either channel 
• Programmable Scale Select 

All trace parameters are entered 
th rough keyboard to the onboard 
software included in PROM. High 
resolution graphics used to display 
waveforms. 

Price for two board system $495. 
California residents add 6% sales tax . 

RC ELECTRONICS, INC. 

7265 Tuolumne 


Goleta, California 93117 

1805) 968-6614 


Circle 346 on inquiry card. 

THE COMPUTER OF THE FUTURE 
Bigger then 8-bif. smeller then 32-bit; IEEE 
696/S-100 compotibility end RS-232 1/0. 
Next Year-the computer of the future with 
user software will be here al 520.000. 
TODAY we con offer you the NUCLEUS of 
TOMORROW's computer for only­

$2995 
A package of IEEE standard boards AND 
the latest 16-bit software - O.S. and PASCAL 
• DUAL CPUs- 8085 for current programs 

- 8088 for 16-bil software 
- without changing hardware 

• 64K byte fast. reliable RAM 
• DMA Disk Controller 
•Support board - clock. RS-232 port. etc. 

ACT NOW - LIMITED QUANTITIES 
AVAILABLE AT $2,995 PRICE 

CALL or WRITE NOW FOR FULL DETAILS 
(213) 454-2100 

SYSTEM INTERFACE CONSULTANTS. INC. 
17440 Revello. Pacific Palisades. CA 90272 

computer systems J(C... established 1969 

Circle 395 on inquiry card. 

Tl 820 KSR PACKAGE 

NEWo:~~~s '--· ~~ $1737 

BRAND NEW IN eox WITH 112 PAGE MANUAL 

Large OEM oversloc~ results in a limited Quantity oller or this super 
reliatile. le111ure packed terminal 111 11 below whOleule price. 

FULL (Tl item •101) OPTION ..PACK.f..GE··· Device forms con1ror. 
comp11ssed & expanded print 18 key numeric pad. lull ASCII. Wecounl 
more1han 100 use r selec!etlleoptions &lea1ures. Thisvi r1uallyassu1as 
compatibility w11h your applicat ion 

PARTIAL LIST OF FEATURES 
PRINTER: lSO CPS: 9Xt dol matr1•: 128 ASCII characters includlng 
control chats (g11a1 101 detiug). forms control . doub!e· w•dth and 
normal. compressed and standard prts I• styles) to 218 chan1/l ine; 
tiid1rec1ion11I: 1280 char tiuller : V & H t11tis: J .. ·IS" lnc lOf leed; 6 & 8 
Imes per inch; sgl/dtll sp11cmg. lnl char. Yisib1l rty: sk ip pert; auto. CA· 
LF; progr11mm11tile new- line 1esponse 

KEYBOARD; Full ASCII: 18 key nurn. pad: prog CR and ENTER keys; 
con1101 panel wilh numeric display; au10 repeat N-key r ollover: pull-ou1 
oper111oi's Ullerence cards, deep d ish keys 

GENERAL: Full tilown AS-232: 110-9600 t111ud: EIA & 0CJIOC1 tiusy; 
Beu 103. 113 , 202 & 212A modes: local/s1andtly/oll . rine modes: non­
vo lelile oplion/lorms/21 char. prog. enswertieck memory: pa1i1y s.elecl. ; 
6" EIA cable: FOXIHOX/HDX w /reverse chaNlel. 

PRICING: Lisi price Tor th is con!iguralion Is $2420. Ou1 pr ice.b1&ndnew 
in 01i11inal tio~. guatanteed working 10 lull specilications. $1137 FOB 
Moms Plains. NJ. COD and credit cards on app1oval. NJ add sales tl.ll. 
Call or write Tor lull speci l ic11l1ons 

ELECTROVALUE INDUSTR IAL INC. 
P O BOX 1$7-8 Pnon<1,...rv11>0nund.-(/.J..
MORRIS PLAINS. NJ 07950 q""st.ons • r•..ic.,,... 

201f267-1117 TTJ 

TRS-80 MODEL I &. IllFOR 

SPEECH & SOUND 

!i.Ol.\.O: •s" CUT\>Ut.--r cont.rolled, ~lex 90\:.'T~ 
g~n.ir.ltor c....,.Wlc o l U\n.~ tcroc """' ' c as ·.cit as 
~;>cci..il sOUt><lc f fcc t s . TI11:C"Ct~'J('<V?r.norsorcr"te 
" ·1ti1 .:i " ~~Ht.:-" r>O•:<e wuru: .,,id pITl<.J!';inu~ll.e \O\<rc 
control ~.n~ 'J('r_,,r .. tor t.o CTThltC .::i ....,.::i.Jt!'l o~ 7:l!:d 
cffotts. <JI o::rntro l functions olrt' )olt.ehed , allc-.. uig 
t.!ie CS b:l.i.n:I to ~.:cr.1t.c ..~ulc tlc f't"r•tr•..,,. ron t1na"J s , 
l"" tTl\.l ttt:i'] c.vnUnl.Llus ,.ound proS1.euon dunnq proqQJll 
c>ll!C'utun. 

'I'll:- CS !ocir<l CU!l.'S ilS .:i lo.it ci r N< c.n ass.ortllcd 
~b.:-.•rd. It '"""'dsonly5\'rX..:oJt20DT\.1 , .J forty 
trmr-cctor c.:iblc .ul<.i .l ·~><";'lk.., r. W1 t,h t..h1.· <b\lblC caLk , 
t-..o Wi1t !1 ~~r h:' Ol.l.'r.1 W<! s 11nult.1~ly. 

KIT - - t l.!9/ two for sss 
llSSEMBLED - · S581 two for S98 

CUSUJ\1 5Pl1CU Sl\llllSISI N "s ••Ph:>r=.:. t>:>sed ~ 
\ 11ltJ ,..1 11"'1 '"h1c h r.ltl ,,._·:-cr.:itc h1<;h <! u..\.11 t:}·, infl...::red 
111.n.V'I Lri'.c ~:..'<?Ch of un.lirut.cd 1.0c;itm.l.<r;· . t'orty s1>: 
; > i<l:~s ul l ow .11c crc;otum o( m::rst .my cn~hsh ,..rd 
.\S ·.ell .:isn.iny ron""-'nqlis!i "°nk; . 1'rc ._..,, t ccrcs 
iul!y as~·blcd .:in:! ~:H.t:C ..lfd ~ds ~\y ,, !ort;· 

O"'<'-"Yl'Ctor ca.">lc .'.llld.i ~·~v..cr . 

css --\178 
CABLE : 	 rililal c.1blc 'Rttll re cdqc ~t!'.lr s . ;>ll i<js 

1n10.:ol<; >. i:ortof Cru or W •.'I". 
4• $2{) 

double i:ob le --S25 

SVDC REGULATED POWER SUPPLY : 1 ..11 1 ,..,.,ftllN. 
. ·-S23

/B'ust~:e;i· m· 
(Sl for c.:;nad,,) 
· ~\. fo r R. J. res . ' \!Si pherals 

11, .. 11 ;!'>!:1 f/•.t,.. M""'J O..h­

4-6 '"-Oeks for re11~~·)' ""'"'~• l!J-.~ 1~1u.-

• ,...~~ ..... ; •f 

Circle 108 on inquiry card. 
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TAPEAPPLE II OPTO-ISOLATED PARALLEL INPUTGAME PADDLES TRS-80 PROTOTYPING INTERFACEBOARD FOR APPLE II &SOUNDSERIAL 1/0
• Can input into basic 
• Can use LUST and 
LPRINT to output, or 
output continuously • 
RS -2 32 compatible • 
Can be used with or 
without the expans ion 
bus• On board switch 
selectable baud rates 
of 11 0. 1 50. 300, 600, 
1200. 2400. parity or 
no parity odd or even. 
5 to B data bits. and 1 
or 2 stop bits. O.TR. 
line • Requires +5. 
- 12 VOC •Board only 
$19.95 Part No. B01 0. 
with parts $76.69 Part 
No. B01 DA. assembled 
$9B.25 Part No. BO 1 0 
C. No connectors pro­
vided, see below. 

.. 
11'-•ir iii­-·16 lines, 64 columns • 

Upper and lower case 
• 5x7 dot matrix• Se­
rial RS-232 in and out 
with TTL parallel 
keyboard input • On 
board baud rate 
generator 75. 110. 
150. 300, 600 . & 
1200 jumper select­
able • Memory 1024 
characters (7-21 L02J 

FORTRS-80 

SERIAL/ 
PARALLEL 
INTERFACE 

..---------1 

There are B inputs that 
can be driven from 
TTL logic or any 5 volt 
source. The circuit 
board can be plugged 
into any of the Bsockets 
of your Apple II. It has 
a 1 6 pin socket for 
standard dip ribbon 
cable connect ion. 
Board only $15.65 

Part No. 1 20, with parts $69.95. Part No. 1 20A. 

Baud rate is continuously adjustable from 0 
to 30,000 • Prugs into any peripheral 
connector• Low current drain. RS-232 input 
and output •On board switch selectable 5 to 
B data bits. 1 or 2 stop bits. and parity or no 

HOBBY/CARD 
Part No. 7907 

$21.95 

RS-232/20mA 
INTERFACE 

RS-232/TTL 
INTERFACE 

S-100 BUS ACTIVE TERMINATOR 

•Video processor chip
SFF96364 by Necu­
lonic • Control char·­
acters CCR, LF, ~. ~ . 
t, !. non destructive 
cursor. CS, home. CL 
•White characters on 
black background or 
vice-versa •With the 
addition of a key­
board, video mon itor 
or TV set with TV 
interface [part no. 
107Al and power 
supply this is a com­
plete stand alone 
terminal• also S-100 
compatible• requires 
+16. & -16 voe at 
100mA. and BVDC at 
1 A. Part No. 1 OOOA 

$296.45 kit. 

parity either odd or even• Jumper selectable 
address • SOFTWARE • Input and OutputMODEM routine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple II for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. • Also 
watches OTA • Board only $14.95 Part No. 
2. with parts $51.25 Part No. 2A, assembled 
$62.95 Part No. 2C 

•Type 103• Fullorhalf 
duplex • Works up to 
300 baud • Originate 
or Answer• Serial TTL 
input and output• con­
nect B !l speaker and 
crystal mic. directly to 
board • Requires +5 
volts• Boardonly$7.60 

·Part No. 1 09, with parts 
$29.95 Part No. 1 09A. 

PARALLEL ~lil'll ~ l ~l!!li'I;1·~· TRIAC OUTPUT ;a;; 
BOARD FOR 

APPLE II 
This board has 8 t riacs capable of switching 

11 0 volt 6 amp loads f660 watts per channe l! or a 
total of 52BO watts. Board only $15.65 Part No. 
210. with parts$11 9.95 Part No. 2 1 DA 

SERIAL 1/0 

Four Serial 1/0 RS-232 
ports. S-100 Bus, Soft­
ware or jumper selectable 
baud rate[110, 300. 600, 
1200, 2400, 4BOO. 9600, 
19.2KJ.on board Xtalbaud 
rate generator, Address­
ing. switch selectable. 
Parity or no parity (odd or 
even) switch selectable. 1 · 
or 2 stop brts, 5 to B 
bits/character. Board only 
$35.19 Part No. 7908. 
With parts fki t l $199.95, 
Part No. 790BA. 

RS-232/TIY 

INTERFACE 


This board has two 
active circuits, one con­
vertsRS-232 to 20 mA, 
the other converts 20 
mA to RS-232. Re­
quires +12 and -12 
volts. $9.95 Part No. 
BODA Kit. 
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7400 

5N7400N 19 SN74123N 59 
5N7401N .22 SN74125N 39 
5N7402N .22 SN74126N 
5N7403N .22 SN74128 N "59 
SN7404N .22 SN74132N 69 
5N7405N .23 5N74136N 95 
5N7406N 23 5N74139N 95 
SN7407N .23 5N74141N 69 
5N7408N 26 SN74\42N 295 
5N7409N .23 SN74 143N 2.95 
5N7410N 22 SN74144N 295 
5N7411N .29 SN74 145N 62 
5N7412N 29 SN74147N ' 95 
5N7413N 39 5N74148N 1.20 
5N7414N 59 SN74150N 99 
SN7416N 29 $ N741 51N 67 
SN7417N .29 SN74152N 67 
5N7420N 22 SN74153N 67 
5N7421N 35 5N74154N "9 
SN7422N 29 5N74155N 82 
5N7423N 29 SN74156N 89 
5N7425N 29 SN74157N 69 
5N7426N .29 5N74158N '65 
5N7427N .29 SN74160N 95 
5N7429N .45 $N74161N 95 
5N7430N 23 5N74162N 89 
5N7432N 29 $N74163N 87 
SN7437N 29 SN74164N 97 
SN7438N 29 SN74165N 97 
5N7439N 29 5N74166N '20 
5N7440N 24 SN74167N '95 
5N744 1N 79 SN74170N ' 69 
SN7442N 57 SN74172N 595 
5N7443N 79 SN74173N 79 
SN7444N 79 5N74174N 89 
5N7445N 79 ~N74175N 89 
SN7446N 79 SN74176N 85 
SN7447N 59 SN74177N 85 
5N7446N 79 SN74179N 1.60 
SN7450N 23 SN74 180N 75 
SN7451N 23 5N74181N '75 
5N7453N 23 SN74182N 75 
5N7454N 23 SN74184N 1.95 
5N7459N 29 SN74185N '95 
5N7460N 23 5N74186N 995 
5N7470N 39 SN74188N 390 
5N7472N 34 SN74190N 
SN7473N 38 SN74191N ' " 
5N7474N 36 SN74192N 85 '" 
5N7475N .36 SN74193N 85 
SN7476N 36 SN74194N 85 
SN7479N 4 60 SN74195N 85 
5 N7480N 59 SN74196N 85 
5N7461N 110 5N74197N 85 
SN7482N 1 10 SN74198N '39 
5N7483N 55 SN74199N '39 
SN7485N .65 SN74221N '39 
5N7486N .39 SN74251N 95 
5N7489N 1.75 SN74273N ,05 
5N7490N 39 SN74279N 89 
SN7491N 65 SN74283N 2'5 
$N7492N 52 $N74284N 390 
5N7493N 49 SN74285N 390 
5N7494N 12 SN74290N '25 
SN7495N 65 5N74298N 95 
SN7496N 72 5N74365N 68 
SN7497N 3 10 SN74366N 68 
$N74100N .99 SN74367N .79 
5N74107N 32 $N74368N 79 
5N7410 9N .53 SN74390N '90 
SN74116N 1.95 SN74393N 1.90 
SN74121N .29 SN74490N '90 
SN74122N .39 

CMOS 
CD4000 35 CD4093 99 
C04001 35 C04094 295 
C04002 35 CD4098 2'9 
CD4006 1.39 CD4099 2.25 
C04007 29 MC14406 12 95 
C04006 1.39 MC14409 1295 
C04009 .49 MC 14410 1295 
CD4010 .49 MC14412 1295 
CD4011 .35 MCl4415 895 
C04012 29 MCl4419 4.95 
C04013 49 C04501 39 
C04014 1.39 CD4502 '65 
C04015 1. 15 CD4503 69 
C04016 59 C04505 895 
C04017 1 19 C04506 75 
CD4016 99 C04507 95 
CD4019 49 C04508 395 
C04020 1. 19 C04510 '39 
CD4021 1.19 C04511 '39 
CD4022 1.15 CD4512 '39 
C04023 .38 C04515 3 95 
C04024 79 C04516 '69 
CD4025 36 C04516 L39 
CD4027 .65 C04520 '39 
C04026 85 C04555 495 
CD4029 1.29 C04556 99 
C04030 45 C04566 225 
CD4031 325 74COO 39 
C04032 2 15 74C02 39 
C04034 325 74C04 39 
CD4035 .95 74COB •9 
C04037 1 95 74C1 0 •9 
CD4040 1 29 74C14 1.65 
C04041 1 25 74C20 39 
CD4042 95 74C30 39 
CD4043 85 74C32 99 
C04044 85 74C42 '85 
C04046 1.75 74C46 239 
C04047 125 74C73 85 
C04048 99 74C74 85 
C04049 69 74C85 2.49 
CD4050 69 74C89 '95 
C04051 1.10 74C90 '85 
CD4052 1 10 74C93 '85 
C04053 1.10 74C95 '85 
CD4055 3 .95 74C107 "9 
C04056 2.95 7 4C151 2.49 
CD4059 9.95 74C154 350 
CD4060 1.39 74C157 2'0 
CD4066 .75 74C160 239 
C04069 35 74Cl61 230 
CD4070 .49 74C163 239 
CD4071 .35 74C164 239 
CD4072 3S 74C173 2.59 
CD4073 J.5 74C174 275 
CD4075 3! 74C175 275 
CD4076 1 2t 74C192 239 
CD4077 35 74C193 Z39 
CD4076 3 5 74C195 2.39 
C04081 ..35 74C922 
CD4082 J5 74C923 
CD4085 MM80C95 
C04089 MM80C97 

Atari en tt<S~ S3495 al"() Sl<ttt Shoot1rc;i S.vne J1.J10! as Nas11 5299576M G 1 49 MCt488N 1 49 ..____________,. ! R~~~:1r111tAW.111-fh·Rts,Tlt1l1LJ1ie~e1~ . !~~~:~ ~ :~!!or:;;:~;~·- s~~~ lM105H 99 MC1489 N 1.49 
lM108AH 295 lM1496N 89 C$CCOHTINENTAL SPECIALTIES 	 l UWIAll[lleZ·SO CP IMSortw~e Call !of Pree 
lM300H 79 LM\556N 1 50 
lM301CN/H 35 lM l600N 79 Modtl LM·3 40-chanriel Logic Mo111to1 58500 
lM304H 96 lM1820N 95 Mod1I LM·l LQIJC Morutor 6000 E;ltP.t,!i~ION CHASS IS 

Modtl lM·2 Logic Mofll!Of 14700lM305H 89 lMl650N 95 a. -.... --1..:t"'-•--UotO-' 
MAl-100 100 MH1Po1tab1e~rcCJ1Jency Counier 	 "'""' ~'"t;_ ..__·"· ­lM306H 3 25 lM1669N 3.95 .....,..,-~, _,.. hl• 'O~­

14900 -...-... (.·.,...._"'-,........LM307CN/H 29 lM2 111N 1 75 
LM308CN/H 98 lM2900N 99 5000 	 =.;;;;:;:::.~,,:_~7"== ..._28 00lM309K 1 49 lM2901 N 2.50 $11411.007700 
lM3110/CN! H 96 CA3013T 2 29 
LM310CN 1 25 lM2917N 2 95 

2195 

lM312H 1 75 CA3018T 1.99 210 /'lSO 
LM317T 2 75 CA3021T 349 .A\.ATARI" soo & 400 
LM318CN/H 1.49 CA3023T 2.99 
lM319N/H 1 25 CA3035T 2 75 
lM320K-xx· '49 CA3039T I 49 Personal Computer System 
lM320T·XX• 1.25 CA3046T 1 29 
lM320H·XX• 125 lM3053N 1.49 ATARI 800 $825.00 
lM323K 4 95 CA3059N 3 25 
lM324N 1 25 CA3060N 3 25 ATARI 400 $449.00 
lM339N 95 CA3062N 4 95 	 ATARI 800 Includes: Computer Console. BASIC Lang. Carlridge, BASIC 
LM340K·X)(· 1 49 LM3065N 1 49 
lM340T·XX· I 25 CA3060N 1.29 Language Programming Manual. 800 Operator's Manual w/Notebook. 
lM340H·XX· 1 25 CA3081N 1 69 16 K RAM Module. Power Supply, TV Swilch Boie. 
lM344H 1 95 CA3082N 1.69 ~I ' [hu11toS11tt11[111d1""'irt101 Sotl' wq l~OO 

1 1 l~COLM348N I 85 CA3083N 1.99 SEMICONDUCTORS .~ ~ . ~~~~ !;;g~ ~~ ~~~~ ~~~~ :!~ ~~;_~· l~OO
LM358CN 98 CA3086N 1 29 6900 	 11 
lM360N \ 49 CA3089N 2 7 5 SPEAK -t:r~~tr-1.rti~ \_ =~"'"'""' ~~:.;v~:~~~ _ ~~~~ ~~o"':~~ c~:~~ 

'-~-....c:-- r~ S o'\V<"!~ ( ,."!),p' 1500 BH<SX'tJ«lY l~OO B.AS1C G.i"1tl>u:iqr.imslM372N I 95 CA3096N 2 49 	 ""' '"" 

74LSOO 

74LSOON 35 74LS164N 1. 19 

J4LSO I N 28 74l$165N 89 
74l502N 28 74l$166N 2 48 
74l503N 28 74l5168N 1. 89 
74lS04N 39 74L$169N 189 
74l$05N 28 74l5170N 1 99 
74l508N 39 74l$173N 89 
74l509N 39 74l5174N 99 
74l510N 2' 74l5175N 99 
74l511N 39 74l$181N 2.20 
74l512N 39 74lS190N l 15 
74l513N 74l$191N 1 15 
74l$14N 125 74l$192N 98 
74l$15N 39 74LS193N 98 
74LS20N 26 74lS194N 1 15 
74l$21N 38 74l$195N 95 
74lS22N 38 74l$196N 89 
74LS26N 39 74l$197N 89 
74lS27N 39 74l$221N 1 49 
74LS28N 39 74L5240N 1 95 
74lS30N 26 74LS24 1N 1.90 
74LS32N 39 74l$242N 1.95 
74LS37N 79 74l$243N 1 95 
74LS38N 39 74l5244N 1. 95 
74lS40N 26 74lS245N 495 
74lS42N 79 74l5247N 110 
74l$47N 79 74l5248N 1 10 
74l548N 79 74l5249N 1 69 
74LS51N 26 74l5251N 1 79 
74LS54N 35 74l5253N 98 
74LS55N 35 74l5257N 98 
74lS73N 4 5 74l$256N 98 
74l$74N 59 74LS259N ? 95 
74l575N 68 74l5260N 69 
74lS76N 45 74LS261N 2 49 
74l578N 65 74L5266N 59 
74l583AN 99 74l$273N 1 75 
74lS85N 1 19 74lS275N 440 
74lS86N 45 74LS279N 59 
74l$90N 75 74l5263N 1.10 
74l592N 75 74l5290~1 1 29 
74lS93N 75 74lS293N 1 95 
74lS95N 88 74l$295N 1 10 
74LS96N 96 74l5298N 129 
74lS107N 45 74lS324N 1.75 
7o\l5109N 45 74l5347N 1.95 
74L5112N 49 74l$346N 1 95 
74LS113N 49 74l$352N I 65 
74LS114N 5 5 74lS353N f65 
74lS122N 55 74l5363N 1.49 
74 l S123N 1.19 74LS365N 99 
74lS124N 1.35 74LS366N 99 
74LS125N 89 74l5367N 73 
74lS126N 89 74l5366N 73 
74l5132N 79 74l5373N 275 
74l5136N 59 74l$374N 2 75 
74LS138N 89 74l5375N 69 
74l5139N 69 74l$377N 1.95 
74l5145N 1 25 74l5365N 1.95 
74l5148N 1 49 74l5366N 65 
74L5 l 51N 79 74LS390N 195 
74lS153N 79 74l5393N 1.95 
74l5154N 2 49 74l5395N 1.70 
74l5155N 1 19 74LS399N 2 95 
74l5156N 99 74l$424N 2.95 
74l5157N 99 74LS666N 1 75 
74l5158N 75 74l5670N 229 
74l5160N 98 81l595N 1 99 
74l5161N 115 6 1l596N 1.99 
74l$162N 96 81lS97N 1.99 
74L5163N 96 61l598N 199 

LINEAR 
76H05 595 LM1414N 190 
78M06 1.49 lM1456CN/ N 49 

mVISTA 
COMPUTER 
COMPANY 

APPLE'" 

40 CHARACTER 


TYPE·AHEAD BUFFER 

MODEL 150 

$49 '95 


Apple II Plus w/48K SupermodVideo Modulator 

Disk II w/Conlroller Integer Based ROM Card 


ACP PRICE $1995.00 


H1·S~e!J Se11al 110 S.18900 DS65 01!11-Sector 534900 lnteCJer ROM Carel 518900 

Cenoon11s P11n1er 110 UWOO ADD:e Grapfltts rati1e1 675()(1 Proto Case! 2195 

Aoolesoll 11 Fiimwa1e 14!1900 OC Hayes Mooem II 34995 M & RMOOulator 2995 

APr!i~ CIOC 21&900 Disk 11 ...:c0"1no11e< Acm 3l 59~oo Cassene...... 54.95 

lnual X·IO Sys1ern 119Q5- 01si.. 11 45900 16..; Upg•ade K11 5495 

lntr;il X-10 Controller 16'995 Pa6Cal Lang 5ysrem JSOOO OesklOOPlan 9800 

Alt Music Synthesizer l59 95 Pa1allel P11nter Card 16500 9 'tociv C(Vlll'Qilo'ol 35000 

16 Ch An~ln;! tnoot ?.a9 9~ Ccn1mun1cah0ns Caro 16900 Heuust<Cs Socecnlatl 17900 

'2 Ch A alog Ou!oi11 16J9~ Bus.ness~llwareP~g 62500 Romptus + 16900 

13·Key Keypad 119'95 Corvus 1() Megatlylc 0 11\' f Su~ierta lker 27900 


et11SO~ m~e"ja~~•~~3Aool,~Optio~C'."S'a s~; 

Jnlormal1on A11alys1 Package. " 
12- B/W Monitor .. . . . . 53995.00 Option A Plus: Disk 11 for ApcMe Ill. 

•Apple 111 Op!ion a . Same as S1len1ype Thermal Piinter ........ 54785.00 

Qp1ionA Plus: Disk 11 lor •To subsli!u1e 128K Apple Ill for 
Apple 111 .. . .... . 54395.00 96K Apple Ill •.... ..... .... ... AddS450.00 

NEW APPLE PRODUCTS 
• "APPLEFAN--C111esll'li~JIP'Ollle1115 l1omCNtro~ • tlOSllUll)ln 1l"toft;l'f~..,1&-So!Ctll' 


macr.res oe~51iec1ricallyro rAIJ()le SJ995 !O'mat S 500 

• 	- 911 J' - New 80 • 2 ~ Vdea Board Tor Aoole CornPle!efy • Ml)Jll!aon Hardware Mu:l'C Boartr best Y~I ­

CO'nPlhOlt wrth P.asc.11 53299~ 16c~s S!ISO OO 

•	 "BAR WANO" Hl'\Oltl\ PJC~~1d HEOS·JOOO Ba< Ct.le • Ctr1l rullef 11 Rev1SoCJ11<Jt 2Q",, oYe1a1cnxessi~ 


1nif11a:altOAp(ie S19900 s~inc•easta11C1suroonss1a1"da1d()'1111e1~ReWce::t 


a -SEC APPLEA/ll -B Cr1<1nne1AI01 n1er1acec~tely dtS~ P'lar"dloro:; Ac1UIOl\ll l'HO' cnecking 

ase~a•"dleSIN S9950 1~rna11Uo11V erOOhlee•Po>nd!ll $14500 


•APPLE FORT'lMf 5!7 500 • Pascal Rev•:l'IJ'l ~•l Adds e•l!C!Jlwe a•ICI 
ci"\1111'1="',1caoabll1LoeS10 Pascal e~worrntnl $0300 

secuo!y 544900 • Moo111a1n Hardware bDilnson d'l<l~S 9 rrore slols 
fCJA.QClleHanl'111-areCJsttrware ~~• ·021117·· Gr~Cflc; 1~te1!a(;f C~ •d .Dy ease 2 515995 
1i i::1wesoowers~1y Ara1ISoon

• B 01skOri~s101Appe,C1J1t! Qhel' . OOS l'"fl 9 
• Srna11lermAt1iJe90 •24 V(JtoCard $1900

dt<~scJti-l"ll• ar"d~ 5145000 
•S"!"ltt• X· IO $34900• "MICRDMOOEM" - DC H.~~ 531995 
• A~ieStl"11'tl)e w11nACQieln1 e11~rt1lnlt•lace · ·01G1SECTOFl""Con""f1S• •~•Po(lo.lttOH 1· Res 

Caid S~9 009r<I01ics $34995 
• N( "'"UitrTN~S·fPf"!ll.AJlfi\ftto..i" Ce,lllorn111 M•C•OProducta 0Ay $12495 

VitiCalc Ke ypads Nvmb11tlc keypad wilh epac11. • NEW l·90 St1tc~1d !Q' APPlE CPM 12 & M BASIC 

-'PICll ESC k11yslo1Vis1C11!ccomp11ti­ 50 S32!00 
billty .. $169.00 • SECEC11011Soet<l1Sv"'~•lt• t 2• g9!1 

NEW APPLE SOFTWARE 
1 CllHSTRIKE - ~e II 1.1!•SIM al Star Aa<les 11>0"1 4 "ltl~ llltlll' - H1·Res S1rn.ilalonal WtS!trnGunl'Ql"I! 

LM376N 3 75 CA3097N 1 99 DIGITALKER'.,
LM377N 3 75 CAJ130T 2 49 
lM380CN/N 1. 25 CA3140T 2 49 Speech Synthesis System 
lM381 N 1 79 CA3146N 2.49 H1e01G 1 T.t1l 1<~Fl . si1SP&&e:l'ISJr1lt•&S•SSys~em 
lM383T 1 95 CA3160T 1 49 COo1J.olluog olmulhple "1-CMnnel MOS •n 111· 
lM386N 1.49 CA3190N 1 95 Q<aled<."Cu•ISl!COfltil •"Sil>t>llKl'l()IOCllSSO' 


cl> •P ISPCliir<I SO&&CI"> R0Mi1" Ch••l~nu~ 


'""" e a1ernill l~t e • . ilmJ)l,loer . ilnd SP'!lker . 

lM390N 1 95 MC3423N 1 49 D'oduc.,sa wwomwhr.l'l~tMP~IG ~t>>gh Qua ~1., 


NE531 Vfl 375 MC3460N 395 

lMJ87N 1 49 CA3401N 69 

speoct>,nelud1ngtl'len.iur.1l1nll&cMmaHd 
omPl'IMos ol tf>e Oo'O"'lll speect> Mire. female. 
ar>d cMC!•en·s YQices Cill1 be ~yn!'111S•U•d

NE556N 96 CA3600N 3.50 
NE561T 19.95 LM3900N 59 

NE555V 39 SG3524N 3 95 

• Co'nclelely •nC!eC--ndan1 sysrem, nol 
1eQuonng11l'~SSO'CPl'l~ole< 

NE562B 7 95 LM3905N 1 49 • Oesvntdrobe ea""'"'t" r1.1cea1omosr 
NE565N/H 1.25 LM3909N 98 POP'Jlt!rt""CrOP'OCllSSOIS 
NE566HN 175 AC413\N 295 •2!>6 1»:1s1bleed<l• e SS01b!ell •P•eS.Soons 

• M1le.le...11e.andch<l<lrtin 's •OIC8I
NE567V/ H I 50 AC4136N 1.10 • N=:.~n/llKIOJn i1ndempl1nosol o"g•nlll 
NE592N 2 75 AC4151N 4.50 
lM702H 2 99 RC4194 4 95 a .lde!renes 126~ol ROMd:oecrt~ 

• Cornm11noe.1eswol~~1l..:01cioct.eCIlM709N/ H 29 RC4195 4 40 
dyn5"'0CR0Ms

lM710N/H 98 UlN2001 1.25 • n Lcomo;,ittb1e 
lM7 11 N/H 39 UlN2003 1.50 • MICROBUS'" comn;it~>IC 

lM715N 1 95 5N75450N .59 
lM723N/H 75 5N75451 N DIGITAIJ(ER' " DT1000. S-reontl!l lned 
lM7JJN/H 98 $N75452N boe•tlthat-wlth Ju•! •9PN'ter•nd a 
lM739N SN75453N pow« •uppty - can ..awe ofl eny d...-.cl 
lM741CN/H 5N75454N eomblnstlon ol 144 won:a. $ 4 85.00 
lM741CN·14 5N75491 N 
lM747N/H 5N75492N DIGITAlt<EA' ,. DT1050.ChlpMtfotbulldlng 

Dlgltalker Into your own ovalu.tlon design . 

~~~~ ~~~ ~::-:~~~~~:~ ~~~ :'::::~ ... e4" 1•000 

~· ~ 1 !~~ ~:;1<~1ass-c 5( Erq1sn1 ~~~ ~~~::,.. ,..~,,, 1.1°"' 
1 
' 

((~()() 

~oeoU"t.l>.WI '"' 4?00 Bu\~ssc~·•ut'°"s 3'.>00 ~0.$1<tl1f!. 
\l llltf Corer~ SSOO B.!S< P~"f'Cl\olo)~ )~00 0o SOF4tl.l.l11,1<r "" ~ , r" 4200 fnm•"'W"t'"Q JSOO ~C..111itn 
~ .:i.-u 
~· ~ 

~soo 
5500 

11,uro r.i!<J"linu 
Ptnc(l~•1tclnP'<s 

3~00 
nco 

°'"·~ Conr<~ P.1" 
P.i:1tCt'fl!•toiriP.1or 
»rs1<1o. Ct'fllrOllr'P.l• 

''"' ""' ""' 
SINGLE BOARD COMPUTER SELECTION GUIDE 
t:ll.lD UDCUJc..& AtP P Rl ~E u noSURE IOAWll PRDCUIOW ACPPRICE UCllUURE 

~lllS(;hfll!;llOUiQl.,;! 6H 64900 1'1A sc-sac100 l80 23900 
.S'flJ, 1 Pf,~? 23911 0 AOt:l3995 AIM 65 6502 37500 Alld499S

'IA 
c~ no 40900 CcsrnacV1p 1802 19900 "" 
TE XAS INSTRUMENTS !!.<! """'"' ­ _--· 

99/4 PERSONAL COMPUTER 
INTELLIVISION 

ACP LOW PRICE 

$259.95 

492 BITE May 1981 

http:P.asc.11
http:AddS450.00
http:54395.00
http:54785.00
http:53995.00
http:11411.00


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 
1. Proven Quality Fac101y tested products only. 

2. Guaranteed Satisfaction 

Call For Special School Discounts 


1981 CATALOG NOW AVAILABLE 
Send $2.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 

. TllE LAST WORD IN B" 
FUIPPY-DISll ENCLOSURES 

THE VIBTA V·1000 FLOPPY DISK DRIVE SUBSYSTEM 
• 0i&.ia.....iir8nll~tctamJbf)M~nl~•is. 
tl....,.....;n!~~ll'Qfen1~1!'em:i51~ 
&-~~n1~11i:WJ<iS11~<111l &- n:ft~iat;111 ll 'flse S~ 
~f'lall 0jtl40 ,,...,.. ~IJQ!it'wC3D<lll ..."'doU:Ji tt111 fle:d• 
w....11Ul1n! OS KA.!Urdlrl:lle~~F'l!ll'll.111! 1tAr~ !M!lnlll:S 
~11 l'lli:inctw1Jll (11;1 ...... ~. t'd ,,llJl)c-.rul:m . F..u. 
"411'~...,...,...--..mylW. lbftmnoaor.'!~W 

~ · ~tt.#,,,_11;1'-,-Rlllll't...:a 

C.llllET ....... .. ........ .. ............... . $ 395 
CUHIET '"""'1119"Qlt,UO~!~ddrl:l"""'°'s.n:ty&~I 
CAll•ET 'lllC1l!2lcb.t1esa.!<t""5 !~~"-"1Y'~ 

l'ltir\1 s!~~~. 

$1595 
SZZl5 

• 

NOW SAVE ON 
TRS 80 ADD-ON 

ONLY $299.00 
2 DRIVE CABLE. .. 29.95 2 FDA 279.00 " · 
4 DRIVE CABLE. . 39. 95 

MINIATURE COMPUTER 

IM"tcrofk-• A COM PLET E 

The Vista V300 Printer 

:i;.~~~::~ s• •l6 1>"!41;11f cov•o~ 
• l/t10"<""'"1"'"' 'Q<""l 
• '"' ""'~ .,... ,...,'.NC .,! ... 

: :=~7::?2 ..­ -~ 
: ~";~~;~:_;~~'~,., - - ~ 
• S1¥<l• •d q6 < ~•• · ''"' ,,....,
• S!"<'J1 a 11->r.H;P•Y~S7Jif, 

• l ~";~~!'~Q1~1" IQ W s1 a9500 . 
THE VISTA V-200 FOR EXIDY 
P. "'' S1iirl•"Q a..., ION a> s 1 t 9'9.00 

11.o!!ot • """' 1....... 
II• ~t.Ml.,.U. • <111! ,..._ 

~ f :i) Uf'J ,' llr "" r't(,11. 111}1(0 
'.io<•M"'tAJ 

~• n &in JD--~ r. o-.. ·~•to 
0-<..t<il.Vol!I 

VlC"Ql Xi ~ l tr, ,.. J:i'U 1'\.' ~ ro 
rr11-...1 

inrn < 1;>1 1 t.1 tr;; 1 11 ..,.. l.''°" 1'¥fac<i 
~lt(A! 

EXPANDORAM II MEMORY KITS 
* Bv ,.,,.. Si:L1•r. t01h1,. * Uses .:. 116 200 ns.
* W••t+ • P• c;r wc• D"'1 ,., Powei .a.voe ::16VOC 
r Pri.:1i,.,, 1oni M~:,i"1.'& • Un ro .1 M H1 

E.xoo.ndo 64 Kil [411 61 ASsem. & Tcs!ed AQO SSO 
16K S2'19.00 48~ S435.00 
J~K $289 00 6.J K $505.00 

$39 .95 TRS·80/ APPLE $39.95 
MEMORY EXPANSION KITS 

411 S's. 16K 1200/250 ns.1

16K wl1n~1~1 ~~~ss~~!~rs RAM 
Call For Volume P1 1c 1ng 

* So~• a l l RSBO Sc.hema1•c S •t 95 
• Ellcan'!.1ofl 1n1er1.:ice Sc11e11u3r1 c S .l 9 5 
• e~oons1 on 1n.1ort'ace Connec:10' 7 95 

A Reccn r Specia l Purch.t~e Allo.-.s Us To P• e~en l 111 .. f"o110.... ,ng 

NEW. UNUSED COMPONENTS 
fr1A1 Tt11 Maonox Wldu C1111He Recori1r 

1 UH~Hfli,n!rSuO;l~n[]l y,...in .ir. ~,00~ 

anav<1eoCeft"Qll1<.1100 
i R>ll ·oUlh' ,..11h A00·11 !,Voll'O •'l•.IS All FOR 

Cr.i l 'Jt ~ Ou T ~u r 

l 0 '1l 141 C\:ie • 11 1).A' ~~.~ P',I f\.O:l,~l{e"! 


~:),1,i l (;!ee<l l 


~ )()() i'.lflrri (11~ 011m MJ!rn 1>1 
 7495 

PERSCI Model 277 Dual ... • . 1195.00 
WANGO! SIEMENS sv." O<ive 29000 
MPI 652 Sv. · Dull , J4oll 00 
WANGOISIEMENS 282 Dual !li t. - 3!il!i 00 
WANGOISIEMENS a2 29000 
MPI 9 1 Dout>le Tr i ck Dena,ty SioQll Side. aO Tracks , , 31!1.00 
MPI 92 Ooub•a T1acli Oensily Double Side. 160 T1acli .. , !1.00 

8800 MICROMODULE~ PRICE LIST 
MODE L NO DESCRIP TION PRICE 
9600A S1n91e Board M1c1ocompule• S49S 00 
9609 Advanced S1ng!e Be! Comp (68091 595 00 
9601 16 Slo t Mo111er Board 175 00 

BASEllPRINTER ,~~~~ 
• (IOL 1nt1 ~ ~·M•f"1I "' L~L"'11GIP..1 nro• 

:t;~h,;,o: ~---~G '799.00 · ~- 1 ~1 s...~ .. ~ . Rec 
WITH ALL OPTIONS ACP PRICE $699.00 
Op 11on "M'" Te<'"'no11 Scree n Elu1!er (1920 Cnad SSOOO 
0 Phon -s - H•gti Soe•:d Paper Ad,·ance & Graph•C"'> 5000 
OOl1on · ; · Traoo• Feed !>OOO 

~VM.f.!i.00MONITORS g " O,M;' 115-900 
~1'?!>11;rt:x S:~ron~ ..n~ :"11900 ~ :' 1 9100°'("(I"~ s.,.,ro60•J 
SM"11'0!I0 12 CX IT CO'Cf ·1~900 

;>1'H>O Lll!:fde• 1:1" 1•900'"' 
DATA BOOKS • COMPUTER BOOKS 

19!10 1C Maste< SS99S 
INTE LDala Boo!\ 7 50 
INTEL MCS as Manual 7 50 
SAi..£ • OSIJ OANI!! aOOKS I SALE s.r. 
lnlro to M1crosV01 O 12SG 

MICROPROCESSORS 
Z8001 16 ti.! to 8Mt:i S l8900
zaoo2 16b11 to64K 14900 
ZBO .. . .. . .............. ... 10.75 

Z60A 1450 
F-8138501 16.95 
26SO 1a9s 
C01802 139S 
ao80A aso 
aoaOA•4/.1Hl 1995 
"SALE 608S . . ... 14 95 
8008·1 1495 
2901 990 
2901A 1495 
29034·b•1Supe•shce 2995 
TMS9900JL 4995 
CP1600 399S 
6S02 11 50 
6S02A 1695 
IM61QO 299S 
5800 .• . ..• .. . •••. . . .. . ... . . . 11.75 
66000 20 MHz 1995 
6a02P 1795 
a035 1995 
8039 .. . . 1995 
a7SS 4995 
874a 6995 
6809 379S 
a086 6995 

ADVANCED SUPPORT 
AM9511 An!h PtOCl'SSOf 175 00 
9512 A ut1' Processor 17SOO 
9S13Un•v l•mtog 7995 
AM9517DMAConrro1te1 1a9s 
AM9519Un1..ersa11n1erruot 1895 

Z·BO SUPPORT CHIPS 
ZBO·PIO 2 5 MHz a 75 
Z60A·P10 4 0 MHt 12 95 
Z80·CTC 2 5 MHt 8 75 
ZaOA·CTC .: 0 MHz 12 9S 
ZaO·OMA 25MH: 299S 
laOA·DMA 4 0 MHt 369S 
Z80·Sl010 2 5 MHz 35 9S 
Z80A·SIO/O 4QMHZ 3940 
zaO·SI0/1 25MHz 3595 
Z80A·Sl0/ 1 40 MH1 3940 
ZaO·SI0/2 2 S MH1 3S 95 
Z80·SI012 40 MH1 3940 

BOBO/BOBS SUPPORT 
815S1a1561i0 2 49S 
87S5 110w1lh E0t0<n 6495 
8202 Oyn RamConr 34 95 
a20 517.: S 136 Decoder 395 
02 12ab<tl/o 275 
a2T4Priori l yln\ 52S 
821fi BusD11ve< 275 
8224ClockGen 29S 
8224·4 14MHr l 975 
8226 Bus Driver 3.9S 
at26 Bus Drive• 2 gs 
a22a S~-:; Con11 01 550 
a238 Sys Con! SSO 

g~~j i..'11.~~. I~~~ 
a255P<og. 110 650 
82S7 Prog OMA 169S 
a2S9 Prog. Int 17 95 
a27S CRTCon11011er 49.g5 
a279 Prog Keyboard 1595 

6800 SUPPORT CHIPS 
6a 10128•8 Ram '75 
6a20P1A 
6a2 1 PIA 

595 
650 

682aPuordyln! 19.95 
6 834· 1 512, BEprom l69S 
664S/H04650S CRT Con! 39.9S 
6a47Colo•CRT 4995 
6650ACIA , S95 
6a52Setoal AUaote• 5.95 
6860MPdem 10.95 
6a62 Modularo• 11 95 
6a71A1 OMl-< l OSC 2595 
6875 695 
6aao BvsOrovl'• 295 
MC66468 19 95 
6a047 2495 

SHIFT REGISTER SALE 
2504V 2525 149 
2S07V 2S27 149 "' 
2Sl7V 252a 149 "' 
2524V 2529 149 "' "' 2533 149 
6502 SUPPORT CHIPS 
6520 PIA '50 
6S22Mul! 1195 
6530·002 003 00.\ 005 21.95 
6S32 199S 
6551 19.9S 

PROMS 
27081150 ns 8:25 
270a·6650ns 
1702A '95'" 
2!32 44.9S 
2716 ·5V 1495 
27 16·5V12V 199S 
275a·5V 199S 
S203AO 1395 
5204.6.0 149S 
I~ 5610 .3.90 
a2S 11s 512 •6fTSl 1695 
a2S12332' 8 4.90 
a2S126 256. 4 
a2S129256. 4 11s1 '90 "'' 
a2S130S12 o4 IOCI 650 
a2S23 695 
a2S131 1495 
a2S137 149S 
74S3a7 . ..... . a.so 
74S47!. . . . . 12.95 
74S472 ......... 1295 

74SS70. .. , 14.95 
74S571 .. . ., .... 1495 

NOTE: WE PROGRAM PROMS 

CHARACTER GEN. 
2 5 13-00 1!5V)UPD!l• 9SO 
2513·00515VJ Lowe< 10 95 
2513·A0M3C5V!lowe• 1495 
MCM6571 11 7S 
MCM6571A 11.75 
MCM6S74 14SO 
MCM6575 14 SO 
MCM6674.. 14.95 

UARTS/BAUD RATE 

~~~~~~~~~--. 
STATIC RAMS 

DYNAMIC RAMS 
4 16/4116 16K111!iP"ll 
Sero !64 !6s 
411!i6Kl16 P"'I 
-'OS04K • 1 118 Ponl 

~g~~ :: : : :~~~:.~: 
~ 1 04 4K • l 11I'; P,r11 
4QU4K•t!16P,..,1 

~~:; : : ~ 64K !~~L 
~~10 •9~ RAMS 660~ 

~~: !;:~ $ 1 59.95= 

FLOPPY DISK 1/0 
1771·01 a·g M1n111oooy . 2495 
uPd372 NecFIODPV 4995 
11a1 Dual Floppy 29.95 
1791·01 DualFk>PPY 369S 
uPd765floopy 

A/D CONVERTERS 
a7ooa b1! a.nary 1350 
a701 10 M Bina ry 2200 
8703a b<! TS 13SO 
9400\/olr lo FreQ Conv 7 25 
a1so 3'> O.g1t ElCO 1395 
1406L66b1I 39S 
140aLaab11 S.95 
OACOI 0 lo A S.95 
OACOa 995 
DAC 100 1595 

TV CHIPS/SOUND 
AY38500·16GamesBI W 49S 
AY38515Co10i"Conveiter 295 
AY38603·\ RoadraceGame 8 9S 
AY3a606·\ W1peol1! Game 9 50 
AY3a607-1 ShO!ll•nQ Gale1'i a9S 
AY3a9 10SoundGenerator 1295 
SN76477TISoundGeneralPr 395 
MM5320t21 TVSynchGer1 995 
MM5369 P•esca1e• 395 
LM la 89RF Modul<1lo1 395 
MMS7100 NSC Color TV 695 
MM57 10 4 Cte<: kGen 375 
RF Modulator w/ Aud•o a9S 
M!R Modulator 2995 

WAVEFORM GEN. 
ao3a Function Gen 39!< 
MC4024VCO 2 95 
LMS66VC0 195 
XR2206 Function Generalor 5 25 

SHIFT REGISTERS 
MM500H 0 ua!2 5 so 
MM5056N Dual 2S6 295 
MM5060N Oval 12a 295 
2510A Dual 100 
28470vad80 "' 
3341 Duat80 ..,'" 
3351 40• 9FIFO 1795 
33570uad80 695 
940316•4 FIFO 2495 
9.100 10 811 Sequencer 995 
3347 595 

CTS DIPSWITCHES 
CTS206·2 1 7S CT5206-7 11s 
CTS206·4 1 75 CTS206-a 1 95 
CTS206·5 1 75 CTS206·9 1 95 
CTS206·6 1 75 CTS206·10 1 95 

CONNECTORS (GOLDI 
DB25P 1RS2321 3 25 
DB25SFema1e 37S 
1-tpod I 2~ 
Setw/Hood. Sale . 5750 
22/44 W/W, sn. KIM 2 95 
43166 wrw. SIT. MOT 6 50 
S0/1GO S·100 Connector w/w 4 95 
50/100 S·100 Connec101 Sit 3 9S 

NAKED PC 
S·100 Sound Boo•d. • S34.9S 
Z·BO CPU/(l!Mcal . . 34.95 
80aOA CPU .. . • . 34 9S 
16K Slat<: RAM C21 1oil ) 29.95 
32K Staloe RAM (2 \ 141... 39 95 
aKEprom(270aL ... .. . 24,9S 
1702 Eprom Board . .. 30 00 
2708/2716Eprom .. .. 34.95 
Reel!ime Clock .... 34.95 
ACP Pro!o Bd. (3M Conn) 27.95 
vecw aaoo Prolo . . 22.20 
Veclo<6803 11 SIOI MB ... 2995 
ACP E.i.tender w/Conn. . 1a95 

IC SPECIAL PURCHASE 	 13SlolMotnerBoard(WMCl32.9S 
9 Slot Mo!hl'i'Board (WMCl.. 29 95 

"' COMPUTER 

efs~ 1 K KIT ... ........ 149.00 
2K KIT ... .. .. . .. . 169.00 

9602 Card Cage 7 5 00 
9603 a Slot Mo1her Board 100 00 
9604 Powe• Supply 2 7 5 00 
9605 DC lnPut Powe• Supply 325 00 
9610 Uhh!y Proia Board 3900 
96 11 Alllh Proc/Memory Module 495 00 
961 2 Butlered Uhh1y Pro!o Boatd 490 0 
9616 32K EPROM/RAM Mo dule 25000 

~~;b ~~~~~..~~~·a~~1~11n1~~ 1 ~~~vte ~g~gg 
9622 Se11a1·Paralle1 110 Module 325 00 
9627 16K S1a1ic RAM Module 4 i'On !> 395 00 
9629 32K Stahc RAM 450n~ 695 00 
9629A 32K S1a11c RAM 200os 695 00 
9630 Ca1d El1enaer 6a 00 
9640 Mulllpte Programma ble T1m e1 395 00 
9650 8Chann~IOvplexSe .. all/0Mod 395 00 
9655 1niell19en1 Tape Controlle• sso 00 
96103 32132 110 Module 27500 
96702 Con1ac1 Closure M odule 350 00 

UNPOPU!.A TE O BOARDS rA15 0 Avad<1b1e 1 

lnl•OIOM•c•osVol' 12SO 
80ao:i. Pr09ramm111Q 12 50 
6aOO Programming 12 50 
ZOO Pr091ammn19 16 00 
Vol II Some Real Moetoprocesso•s w /BonOe• 2 7 SO 
Vol l!I Some Real Suooor! 01N1ces w/S.nde• 27.50 
Intro lo M1crosVol Ill 16SO 
a086 P•09ram1111ng 14.95 
ZaOOO Pr091amm1n9 14 95 
!n1to to Pascal !" 9!1 

SALE • SYBEX COMPUTER flOOKS • SA l..E 
6~1 .'(;•" "'" S,12:!!!11.-.1.., 11 1 ,....,.,. ,f\,11 ti. a,..,,,... . ~~ c;.. .... .l... l"""U 12 '!1:'; 
P.'o l!.f'C• • fll·.,.~..,. ..~ ',,_ r-" •1 1\ 111 5 •..,,,.. ,,.~ 1 ? 9~ 

M'l" l f.f".llnr...~'-l"'""' •l 1 " "'• tl l"'ll"hlll - 1295 
Ptfll1• • •-.1111ij '""' l'tlO 12 9~ 
F'•n.1 • •1 '""11 · ~ '""' /j;\00} 1:2'9~ 
F"c.-l •••l'.l'Ol 1 1 ".l "l>" r1~:!: • 2 95 
f..~;? Arit~•'.) • '(lo"t~ 9 ,.,,~ • ;?9~ 
CJ' M .._...DtlOO~ l ;f'3!. 

~uCK 

Wr1~)LI"•' 

,: ~~ ;i " :: " :~ ~~ " "' ~~ " " ~: :~~,. " " '·' :~~,. 
" '".. " "'" ... 

• JS ruus OOUIU ous1rr Sl•~lMIUO , . , 
PR1CEB Ol10 

16Pon $/I. ... 100/1300 
Canfor vo!umeptoC• nQ

TP160,BtS\/ 1.'\/~ 
AY51013!5V 1';\/1 
AY ~ ' 0 1.u, l{i•~ t !t. '4\'• 
Av 5101 5A118631S\/1 
TM S&0 111SV 12\/1 
IM6402 

$2 9 95 .__ _ _____.. 

IM6403 
?3SOUSRT 

'29 95 
S2'195 

S39.9 5 
SJ9.9S 
SJUS 

'J!AMS: USe ~«ll.. MIC. VIS.t.. 
AMEX. CB. or COO COO reQuires 
25Qt, deposit. Char<;1eOrdersptea5e 
M"1Clude e•P.,al•on date fo1e<gn oay 
US Funds O•de• by phone. m11d or 
rwx MINI MUM S1000 Please 1n· 
c•uUem<ioavne •ssue andphoneno 
SHIPPING. U SA. <1dd S2 00 for l1r..1 
2 1bs. Fo• sutlace add30e loradd,. 
t•onal lbs For air add 70e for addt· 
honal lb5. FOREIGN Add l O'li:i S/'\•p· 
r-~ard,_.ndhn<;i.COO" sSl 65e•11a 
NOi •e~r.ons1ble lo; IYDOs Some 
items sub1eo::t to 0110• sale Were· 
s.erve 11 <Jh! to hm1I quanh1 ies, some 
11ems subJee• 1op•eciousmet1I ~·· 
Re1111t D•<•no may va1y hom Mail 
Otder. Wereservel 

0 

he nghtlo sub· 
stilv!e mariu!acturer 

LOW CO T FL PPY 
DISK SUBSYSTEM 

Sooim1t<1\ ~ (JO l 20·!t11WST,. f rouciyColir•ol · 
l(l• 1'l- IOCh C. .-•,., p.,..., , $""°"' ,\ C.bH:I CP1M 
C) ..... OH<.rr1""Y Syi~~· ..~~M'ltti«I & Tu1tc1 
w,.1,,,.t WOl)d S0t!$ 11409.00 
wCM(t l QUI FlD,PTDI SKUl<JI; DI TMLS P~Sl • 

SAYE" SJOO 00 ($1199 OD IJALUf 

FLOPPY DISK DRIVES 
h ndom TMlOO· l 5'io"01 11<0rive :l4'j !il5 
MPI B 51·5'i•",40 tracl.1 239g~ 
Shug11t SA400·511o · 35 11ach 29500 
Shugart aoo1ao1 R 8"' . . . . . . . . . . . . . . .. ... !ii .OD 
S1emen1 Shug111Compa!1t>le Model F00 · 120·a0 ~2t.OO 

UV "Eprom" Eraser 
Model UVs-11 E S69.95 
tt o1<: ... :l Ep• om '"' .11 .i 1>111e 
Bao. eel l)y .J'.l yp,,,.,, 
e xo errenc t' 
Model S-52T• • . $325 .00 

P• OIP.Ss1ona1 lnd11 <;, lr1a! MoclPI 

S-100 MOTHERBOARD SPECIAL 
8 Slot exp.an<Mblc w/9 conn 
recJ SS9.95 NOW 55~ . 95 

SHUGART DRIVE 449.00 

LF 13508JFETAnalooMull18b1! 
ICM 7045 Precis•on StooWalch 
CMOS LEO Slopwa1chf"l1me1 
ICM 7207 05C•llator Con1tolle1 
Seven DeceOOCoun1er .•.... 
ICM 7209 Cloe• Gene1a1or 
ICL 7107 3", D1<J•llVO ILEOi 
MCt4433P 3 ', Dig•! NO Conve<"ter 
ICLa211 VollaqeReterence 
LM 16SON Grou"d Faun IC 
LM 2900N Ouad Ampht:e1 
LM 2~17N F•eq !O \Iott Con• 
A'i ·3·3550 4•. dgil OMM 
AY·S·JS07 40MHl DVM 
MEM 4963 MoS1 l'I Smoke De ll'C!O• 
27508 32 1 8 Prom UM 5600! 
Gll5M6 chanoel MPslel 
UL~ 2003A 7 C/'\annel D"ve• 
2101AL·4 
MCM 14505 64 b1! Sta toc Ram 
MOC 1003C4N2a10p10Couoler 
SPX330ploCoupler 
IH 5045 CMOS Sw•ICh OBST 

VA304S Trans. Array 

TR 1402A UART . . . . .. 

MR 1007 Dyo. Mem Shif t Reg. 

5736Calc.Con C11cv11 

5763Cak: Con C1tcu•1 . . 

53 18 TV Ch D o~ C1tcu11 

6060A a B•t CPU . . . 

a2S21 32• 2 Stal •c RAM 

a100CJaBnAJD ..... . 

27Sa 5V·270a EPROM .. 


895 8S1otM01he•(E•oaodablel 34.95 
239S Proc·TechBa•eBoards· -~l 

• .. . 1995 WMC Floppy PCB 34 95 
. . 7 SO 

. . 18 .95 


floppyPC 6 
(8"SKUGART) 39.9S695 

StOO!AY5·89 10)Spund8tL3" 9:!1 
1395 
149S 

APQll' Souod 80 24 95 
'95 

311 00 COMPUTER SPECIALS
211 00 

211 99 

2495 

995 

1195 SAL.E 

Aoo1enPtusw/16K 1150"9 '" PET 2001'16N 99S '>'9S. 
1,95 

99 
EudySorcere•w/16~ 1099 
Cromemco Svs 111 6990 6290 

3/1 00 
695 

HOfltOn I w/32K CALL 
3/ 1.00 PascalM1cr oen91ne 1995.1595 

IPSI 1620 O•abtoRO 3295 26954.50 
Anade• OP aooo 995 a7s. 

. 1.95 
.. .. 1.2S 

Cen1ton<:sM1c•oS· t 595 525 
So1oc 10 120 995 795l95 
TeletypeModel43 13491 15021199 
H1PiotPlo tter lOaS a991.95 
1-i1PlotD101h:er 795 73S 

. 4.95 
'50 

ln1ertube II a95 7a4 
2/199 A!a11800 999. a2S. 

.995 Ata11400 549 449 
Tl99/4 11501025. 
Leede• 12""Mon.ior 169. 149 

12.95 
MMS280N PO 41 l/C2 107/TMS 40601 
4Kx1 Dynam•C 22 Pin RAM . . .... 1 75 

6604/VPO 414/402712660/MK 4096/ 
4K.t Dynamic \6 p,n . ... 1.95 

N e w N1 tion a1 Clock Tip M M sa1 6 7 

Real T•me • ... . . •.. . . .. ... 19.9S 
7520125 so LM387 1 ~-
1.1aa114a9 211g9" LM 3302 31199 
MK50•4Calc 31199 lM4558 31199 
LM3<"3K .195 RC4136 2/199 
MC1372 R 9 !". RC4 131 2/199 
MM529a·4A/ B.. 2.95 COM 5027 399S 
LM37' 125 COM5037 4995 

QAi;;'..IOQ'"'"° 
VERBATIM DISKETTES 

'!__00% CEftrtF lED m;RROR-FREE! 

Ce nl•on•CS 737 99S a99. 
TrencomT ·IOO 37S 349 
T•encomT·200 595. 525 
Sa11yo9"Mon11or 220 169 
Sanyo15· Mom1or 295 249 
S1nyp13· Monitor 395. 

SOCKET SPECIALS 
14 P1nwlw-2L ... s .35 
20Pinwlw-2L .•. 75 
1a Pin Sil . .. 15 
22 P•n 5/1 , . .,, .. . .• 15 
14 Pins./! . . 100112.00 
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WI 
 ·~nmv 
SN74l56N .79 

SN74157N .69 

SN74160N .89 

SN74161N .89 

SN74162N .89 

S N7416JN .89 

SN74164N .89 

SN74165N .89 

SN74166N 1.25 

SN74167N 2.79 

SN14170N 1.95 

SN74172N 4.9S 

SN74l7JN 1.39 

SN74114N .99 
 f-----+- 1----1 

~ D+ 1 1.._, 
..... '4-_.... ...... __,~ 

SN74l75N .89 

SN74l76N .79 

SN74177N .79 

SN74l79N 1.49 

SN74180N .79 

SN74181N 2.25 

SN74182N .79 

SN74184N 2.49 

SN7418SN 2.49 

SN74190N l.2S 

SN74191N l.2S 

SN74192N .89 

SN74193N .89 ------- ­
SN74194N .89 XC556R .200" red 5/$1
SN7419SN .69 XC556G .200" green 4/$1 

,., CC •I* • 	

•SN74196N .89 XC5S6Y .200" yellow 4/$1
5N74197N .89 XC556C .200" clear 4/Sl
SN74198N 1.49 XC22R .200" red 5/$1 
SN74199N 1.49 XC22G .200" green 4/Sl
SN74221N l.2S XC22V .200" yellow 4/Sl
SN74251N .99 MVlOB .170" red 4/$1
SN74276N 1.95 
SN74279N ,79 
SN7428JN 1.49 C.A. - Common Anode 
SN74284N J,95 T ype P olarity

SN74285N J.95 
 MAN l C.A.-red 
SN74365N .69 MAN 2 5x7 D.M.- red 
SN74366N .69 MAN J C.C.- red 
SN74367N .69 MAN 52 C.A .-green
SN7436SN .69 MAN 54 C.C.-green 
SN74J90N l.49 MAN 71 C.A.- red 

SN74J9JN 1.49 
 ~:~ ~: g:~:~:ee~
74LS192 l.IS MAN 82 C.A.- yellow
74LSl9J l.lS MAN 84 C.C.-yellow74LS19'l LlS 
74LS195 l.15 MAN J620 C.A.- orange 
74LSl97 1.19 MAN J6JO C.A.-orange ±I 
74LS221 1.19 MMAANN J,','100 C.C.-oran9e 
74LS240 1.95 C.A.-oran9e 

SN7400N .25 
SN7401N .20 
SN7402N .25 
SN740JN .25 
SN7404N .25 
SN7405N .29 
5N7406N .JS 
SN7407N .JS 
SN7408N .29 
SN7409N .29 
SN7410N .25 
SN7411N .29 
SN7412N .JS 
SN7413N 
SN7414N ·".69 
SN7416N .29 
SN7411N .29 
SN7420N .25 
SN7421N .29 
SN7422N .'5 
SN742JN .29 
SN7425N .29 
SN7426N .29 
SN7427N .25 
SN7428N 
SN74JON ·".2S 
SN7432N .29 
SN74J7N .25 
SN7438N .40 
SN74J9N .2S 
SN7440N .20 
SN7441N .89 
SN7442N .S9 
SN744JN 1.10 
SN7444N l.10 
SN744SN .89 
SN7446N .79 
SN7447N .69 
SN7448N .79 
SN7450N .20 
SN7451N .20 
SN74SJN .20 
SN7454N .20 
SN7459A .25 
SN7460N .20 
SN7470N .29 

74LS00 .29 
74LSOI .29 
74LS02 .29 
74LSOJ .29 
74LS04 .JS 
74LS05 .JS 
74LS08 .29 
74LS09 .JS 
74LS10 .29 
74L S11 .7S 
74LSl2 .JS 
74L S1J .59 
74LSl4 .99 
74LSl5 .JS 
74LS20 .29 
74LS21 .JS 
74LS22 .J5 
74LS26 .J5 
74L527 .JS 
74LS28 .JS 
74LSJO .29 
74LSJ2 .JS 
74LS3J .59 
74LSJ7 .45 
74LSJ8 
74LS40 ,JS 
74LS42 .89 
74LS47 .89 
74LS4S l.IS 
74L.S49 I.IS 
74LSS1 .29 
74LS54 .29 
74L55S .29 
74LS7J .45 
74LS74 .'5 
74LS7S .59 
74LS76 AS 
74LS78 

"' 

74LS8J .89 
74LS8S l.25 
74LS86 .'5 
74L S90 .59 

·" 

74SOO .so 
74S02 .so 
74SOJ .so 
74S04 .SS 
74SOS .SS 
74S08 .so 
74!'>09 .so 
74Sl0 .so 
74Sll .50 
74SIS .so 
74S20 .so 
74S22 .so 
74SJO .50 
745J2 .SS 
74S40 .SS 
74SSI .so 
74564 .so 
74S6S .so 
74S74 .79 
74S86 .79 
74Sll2 ,79 
74Sll3 .79 
74Sll4 .79 

7400 
SN7472N .29 
SN741JN .JS 
SN7474N .35 
SN747SN 
SN7476N .JS 
SN7479N 5.00 
SN7480N .so 
SN7482N .99 
SN7483N .69 
SN7485N .89 
SN7486N .JS 
fjN7489N 1.7S 
SN7490N 
SN7491N 

"' 

·.59" 
SN7492N AS 
SN749JN .45 
SN7494N .69 
SN7495N .69 
SN7496N .69 
SN7497N J.00 
SN74lOON 1.49 
SN74107N .JS 
SN74109N .39 
SN74116N l.9S 
SN74121N . 39 
SN74122N .SS 
SN7412JN .59 
SN74125N 
SN74126N ·" 
SN741J2N .7S 

SN74136N .7S 

SN74141N .99 

SN74142N 3.25 

SN7414JN J.49 

SN74144N J.49 

SN74l45N .79 

SN74147N l.9S 

SN74148N 1.29 

SN74150N 1.25 

SN741SlN .69 

SN741S2N .69 

SN7415JN .79 

SN74154N 1.25 

SN141S5N ,79 


"' 

74LS 
74LS92 .7S 
74LS9J .7S 
74LS95 .99 
74LS96 1.15 
741.Sl07 ,45 
74LS109 AS 
74LS112 .45 
74LS11J 
74LSll4 ·" 
74LS122 ·".89 
74LSl2J 1.25 
74LS125 .89 
74LS1'6 .5S 
74L S132 .99 
74LS1JJ .89 
74LS136 
74LS138 .89 
74LS1J9 .89 
74L S151 .89 
74LSl5J .89 
7<1LS154 1.15 
74LSISS 1.19 
74LS1S6 1.19 
74L S157 .89 
741.SlSB .99 
74LS160 l.lS 
74LSl6l 1.15 
74LSl62 l.15 
74LS16J l.IS 
14L5164 1.25 
74LS16S 1.2S 
74LS168 l.19 
74LS169 l.19 
74LS170 2.49 
74LSl7J l.39 
74LSl74 .99 
74LSl1S .99 
74LS181 2.95 
74L S190 l.2S 
74LS191 l.2S 

·" 

745 
14SlJJ .SS 
74SlJ4 .69 
14Sl35 l.19 
74Sl36 1.75 
74Sl38 1.35 
74SIJ9 I.JS 
74Sl40 l.15 
74S15l l.JS 
74Sl5J I.JS 
7451S1 l.35 
74Sl5S 1.JS 
745174 1.59 
74Sl75 l.S9 
74Sl8S 4.95 
74Sl94 1.95 
74Sl95 l.95 
74Sl96 J.95 
74S240 2.95 
74S241 2.9S 
74S242 J.25 
74S24J J.25 

DISCRETE LEDS 
MVSO .085" red 6/'Sl 
XC209R .125"' red 5/Sl 
XC209G .125" green 4/$1 
XC209V .125" yell ow 4/$1 
XC526R .185" red 5/$1 
XCS26G .185" green 4/$1 
XC526Y .185" yellow 4/Sl 
XC526C .185" clear 4/$1 

DISPLAY LEDS 

a~alL 
Part No. Function Price 
70451PI CMOS Precision Timer 14.95 
7045EV/Klt* Stopwatch Chip, XTL 22.95 
7106CPL 31/a Digit A/D (LCD Drive) 16.95 
7106EV/Klt* IC, Circuit Board, Display 34.95 
7107CPL ]lt '1 Digit A/0 (LED Drive) 15.95 
7107EV/K lt* IC, Circuit Board, Display 28.95 
7116CPL 31/l Dig it A/0 LCD Dis. HLO. 18.95 
7117CPL 31/1 Digit A/0 LED Dis. HL D. 17.95 
72011DR Low Battery Volt Indicator 2.25 
72051PG CMOS LED Stopwatch/Timer 12.95 
7205EV/Klt* Stopw atch Chip, XTL 19.95 
7206CJPE Tone Generator 5.15 
720>CEV/Kit* Tone Generator Chip , XTL 9.95 
7207AIPO Oscillator Controller 6.50 
7207AEV/Klt" FreQ. Counter Chip, XT L 11.10 
72081PI Seven Decade Counter 17.95 
72091PA Clock Generator 3.95 
72151PG 4 Fune . CMOS Stopwatch CKT lJ.435 
7215EV/KIP 4 Fune. Stopwatch Chlp, XTL 19.95 
72l6AIJI S· Olglt Un iv. Counter C.A. J2.00 
7216CIJI S·Olglt FreQ . Counter C.A. 26.95 
72l601PI S·Olglt FreQ. Counter C .C. 21.95 
7217lJI 4·0lglt LEO UP/Down Counte • 12.95 
7218CIJI . S-Olglt Univ . LEO Drive 10.95 
72241PL LCD 41fl Digit Up Counter ORI ll.25 
7226AIJL 8-0lglt Un iv. Counter 31.95 
7226AEV/Klt* 5 Function Counter Chip, XT L 74.95 
72401JE CMOS Bin Prog. Timer/Counter 4.95XC lllR .190" red S/Sl 72421JA CMOS Olvide· by -256 RC Timer 2.05XClllG .190" green 4/$1 72501JE CMOS BCD Prag. Timer/Counter 6.00

XClllY :190" yellow 4/Sl 72601JE CMOS BCD Prag. T imer/Counter 5.25
XClllC .190" clear 4/Sl 75551PA CMOS555Tlmer (8 pin) 1.45 

0	 75561PO CMOS 556 Timer (14 Pin) 2.20 
7611 BCPA CMOS Op Amp Comparator SMV 2.25e(lp ~~l~ Httc~.f: 1" !'•~" ._"'E\"o"s~ 7612BCPA CMOS Op Amp Ext . Cmvr. 5MV 2.95 

RL-2 .. $.39ea. or3/S1.00 	 7621BCPA CMOS Dual Op Amp Comp. 5MV J .95 
7631CCPE CMOS Tri Op Amp Comp. lOMV 5.JS 

C.C. - Common Cathode ~:igg~g g~g~ ~~!~ g~ :~~ g~~~: ~~~~ ~:;~ 

JiLS241 1.95 MAN 6610 C.A.- orange-00 .560 .99 FNOS07 C.A. (FNOSlO} .500 .99 74C74 .79 74Cl6J 1.69 74C911 l0.9S 
74L.S24J 1.95 
74LS242 l.9S MAN 66JO C.A.-orange ± l .560 .99 HOSP-3401 C.A. - red .800 I.SO 74C85 1.95 74Cl64 1.59 74C922 5.49 
74LS244 1.95 MAN 6640 C.C.-orange-00 .560 .99 HOSP-J40J C.C.-re d .800 l.50 74C86 .99 74Cl7J l.J9 74C92J 5.75 
74LS245 2.9S MAANN E65D C .C.- orange ± l .560 .99 5082-7751 C.A.,R.H. O. - red .4JO 1.25 ~:g~ij t~ ~:gg~ j:g~~~ 1.50u;
74LS247 1.19 M 6660 C.A.- orange .S60 .99 5082-1760 C.C.,R.H.0. - red .4JO l.7S 74C9J 1.29 74Cl92 1.69 80C95 7.50 

.7974LS248 l.19 MAN 6710 C.A.-red-00 .560 .99 5082-7300 4x7 sgl. dig, RHO .600 22.00 74C95 l.S9 74Cl9J 1.69 80C97 .7974LS249 1.19 MAN 6750 C.C.- red ± l .560 .99 5082·7J02 4x7sgl. dig. LHO .600 22 .00 ~..;,;;;...._...;;;;.....:......;""-------------~74LS2Sl l.49 
74LS2SJ .99 ~81304~~~J~80 g:g:=~~~n9 e :;: 1.':~ ~~~~~g~~~~~'r·6~1t10·~~~ 1 . 19 :~~ t~~~C~ !::~ LINE AR ~~~~~~ 4 ~j~74L5257 .89 
74LS258 .99 OLOJ07 C.A.-orange .JOO 1.25 LIT·l Photo Xslstor Opto -lsol. .69 LMllCLH 4.75 LM703CN .89 
74LS'60 .69 
74LS266 .69 i...;0;.:L;.:G ;..;.._ C:....;.;';..;:....-:....;..;......;·";...._M0 ;..;l0 ;.;p;.;'';.;'•.;.;;..."T'.;; ' "'0- ••:..'.;.';;;:...t ~~:~~H 6:~~ t~;:~~:i2 ::~~ t~~~~ ~~~;,,;S()(l c;;;.;,,; ·"""" "'" ·"" ';.; ..:..C ;..;1:..0_o ';.;";.; '"' ;.; '' .. ''.. '"
74LS27J 1.95 
74LS279 .7S SOCKETS RECEPTACLES TL072CP 1.39 LM3'0T·15 1.25 LM711N .79 
74LS28J 1.09 o:xTOOL [f:=. TL07'CN ' ·" LMJ4l•·s .1s LM72JN .69liest Sockets 

LHOOS'ZC 0 JS.SO LMJ41P·l2 .75 LM7JJN 1.00 
74LS29J .99 
14LS290 .99 

TL082CP l.l9 LMJ41P·l5 .75 LM7J9N 1.19 
74LS298 l.2S Z ERO INSERTION FORCE TL084CN 2.19 LMJ42P-5 .69 LM741CN .JS 
74LSJ52 1.29 
74LSJ5J l.2S •Nickel Boron Plating •Nickel Boron Plating t~':;1~ 0 36::~ t~~~~~~~ ::: ~~~~;:.:cG J :~~ 
74LS36S .7S • G.F. PS F Plastic Body • G . F . PSF Plastic Body LMJO ICN .JS LM348N 1.25 LM748N .5974LS366 .7S 
74LSJ67 .7S •For testing IC's "'Wire Wrap Contacts LMJ02H 1.95 LM350K 5.75 LM1014N 2.7S 
74LS368 .7S Part No. Pins Pric e IPartNo. Pins Price Part No. Pins Price I Part No. Pin' Price LM»IH l.9S L.FJSIN .60 LMIJlON 1.95 
74LSJ7J l.95 2'i"4-JTI9 li'Pin ~ 22f."j)ij"'"2215in 9]S ~liPTn 9J'5' ffi:E%" 22"'Pi'ni2.9S LMJOSH .99 LFJSJN 1.00 LM1458CN .59 
74LSJ74 1.95 2L6·Jl40 16 Pin 6.49 224·3l44 24 Pin 9.75 216·JS9J 16 Pin 9.95 224-JS97 24 Pin 12.75 LMJ07CN .45 LFJ55N 1.10 LM1488N 1.25
74L SJ7S .89 218-3J4l 18 pin 7.9S 22S-J345 28 pin ll.9S 218·3594 18 pin 10.95 228·JS98 28 pin lJ.95 LMJ08CN I.DO LF356N 1.10 LM1489N 1.25
74LSJ86 .69 220-JJ42 20 pin 8.95 240-3346 40 pin IVJS 220-3595 20 pin 11.95 240·JS99 40 pin 15.95 LM309H 1.95 LMJS8N 1.00 LM1496N 1.9S
74LS.39J 2.49 
74LS399 2.49 

• 
8 pin L.P 

14 pin LP 
16 pin LP 
18 pin LP 
20 pin LP22 pin LP 
24 Pin LP 
28 pin LP 

LOW PROF ILE 
(TIN) SOCKE TS 

~'~·2~'-~~~-~"~-~so~-1~00 
.11 .16 .IS 
.20 .19 .18 
.22 .21 .20 
.29 .28 .27 
.J4 .32 .JO 
.J7 .36 .JS 
.J8 .37 .36 
.4S .44 .4J 

• 
. c=S-O-L~D~E-~R~T-A-IL==9STAN DAR D (TI N) 

J.24 Sl).100 
14 pin ST .21 .2'5 .24 
16 p in ST .JO .27 .25 
18 pin ST .JS .J2 .JO 
24 Pin ST .49 .45 .42 
28 pin ST .99 .90 .81 
36 pin ST l.J9 l.26 1.15 
40 pin S T 1.59 1.4S I.JO 

36 pin LP 
40 pin LP 

.60 .59 .S8 

.6J .62 .61 

8plnWW .59 .54 
lOplnWW .69 .63 .SB 
14 pin WW .79 .73 .67 
16 pin WW .as .11 .10 
!Spin W W .99 .90 .Bl 
20p lnWW l.19 I.O B .99 
?lplt'I WW 1.49 I.JS l.2J 
24 pin WW l.J9 1.26 l.14 
28Pln WW 1.69 l.S3 1.38 
J6plnWW 2.19 1.99 1.79 
40Pln WW 2.29 2.09 1.89 

WIRE WRAP SOCKETS 
(G OLD I LEVEL #3 
1-24 25·49 50-100 

·" 
8 pin SG 

14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 pin SG 
J6 pin SG 
40 pin SG 

SOLDERT A IL (GO LD) 
STANDARD 

1-24 25-49 S0-100 
.39 .JS ,JI 

·".54 
.59 ·" ·" 
,79 .15 .69 

1.10 1.00 .90 
l.65 1.40 1.26 
1.75 1.59 1.45 

.'5 .41 

.SJ "' 

L MJ09K l.25 LMJ59N 1.79 LMl556V US 
74LS670 2.49 LMJlOCN l.7S LMJ70N 4.49 LMl800N 2.95 
8lLS9S 1.95 L MJllH .90 LM31JN J.25 LM1877N.9 J.25 
81LS97 l.9S LM312H 2.49 LMJ17N 2.95 LMl889N J.20 

LMJl7MP l.IS LMJSON 1.25 LMl896N US
74S244 3.25 LMJ17T l.75 LMJBIN 1.95 LM2002T 1.4974S251 1.45 LM311K J.9S LMJ82N l.79 LM2817P 2.0S74S2SJ 1.45 LMJ18CN l.9S LMJ84N l.9S LM2878P 2.2574S257 1.35 LM319N 1.95 LM386N·3 1.29 LM2896P·l 2.25
74S258 I.JS LM320K-S I.JS LMJ87N l.45 LMJ189N 2.9574S260 .79 LM320K-12 1.35 LMJB9N l.35 LMJ900N .69
74S280 2.95 LMJ20K·lS I.JS LMJ92N .69 LM39~CN 1.2574S287* 4.9S LMJ20T·S l.2S LF398N 4.00 LMJ909N 1.15
74S28B* 4.95 LMJ20T ·12 1.2S LMJ99H 5.00 LMJ914N J.9S74SJ7J J.49 LM320T-15 1.25 TL494CN 4.49 LMJ915N J.9S74SJ74 J.49 
74SJB7 .. 5.95 LMJ2JK· 5 5.95 TL496CP 1.75 LM3916N 3.95 

L MJ24N .99 NESlOA 6.00 RC4136N 1.25 

14s4n• 19.95 
745471• 19.9S LMJ290Z .6S NE529A 4.95 RC4151N8 J.95 

74S47J* 19.95 LMJJIN J.95 NESJlH J.9S RC4194TK 5.95 

74S474• 21.95 LMJJ4Z I.JO NES36H 6.00 RC4195TK S.49 

74S415* 21.9S LMJlSZ 1.40 N E540H 6.00 KB4428 4.25 

74SS70* 7.95 LMJ36Z 1.75 NES44N 4.95 K84429 S.95 

745S1l* 7.95 LMJJ7T 1.9S NE550A l.30 LM4500A J.25 

74s572• 19.95 LMJ37MP 1.15 NES55V .39 ICL80389 4.95 

74S51J* 19.9S LMJJBK 6.95 LM556N .99 LM130SON 1.29 
LMJJ9N .99 NES64N J.9S LM13600N 1.4974S940 J.15 LM34DK-5 1.35 LMS65N 1.25 75138N 1.9574S94l J.IS LMJ40K-12 l.JS t.M!i&SCN 1.95 75450N .89

THESE PROMS LMJ40K·IS 1.35 LM567V 1.25 75451CN .39 

CAJ089N J.7S 

H t Pri c e T ype Po la rity Ht Pric e 7660CPA Voltage converter 2.95 
.270 2.95 OLG507 C.A. - green .500 1.25 8069CCQ 5Qppm Band-GAP Volt Ref. Diode 2.50 
.300 4.95 OL704 C.C.-red .JOO l.25 S211CPA Volt Ref/Indicator 2.50 
.125 .25 OL..707 C .A.- red .300 l.25 82l2CPA Volt Ref/Indicator 2.50 
.JOO 1.25 OL72S C.C.-red .500 1.49 • INTERSIL'S EVALUATION KITS 
.JOO 1.25 OL741 C.A. - red .600 1.25 
.JOO .75 OL746 C.A.-red ±I .630 1.49 74COO . :~ 74C ~:gn l.S9 

l.9S:i: l:;~ g~~:~ g:~:=;:~ ::~~ :::~ H~~ :~~ 74Cl06 .75 j!g:~ 2.25 
2.25.3DO .49 OL0841 C.A. - orange .800 l.49 74Cl0 .39 74Cl07 1.89 74C37J 2.49 

.JOO .99 OL0850 C.C.- orange .800 1.4~ 74Cl4 .75 74Cl51 2.95 74CJ74 2.S9 

.JOO .49 OLJJB C.C.- red .llO .35 74C20 .39 74Cl54 J.95 74C901 .89 
.JOO .99 FN0358 C.C. ! I .J57 .99 74CJO .39 74Cl57 2.25 74C90J l.lS 
.lOQ .99 FNOJS9 c.c. .J57 .75 j!§!~ i:ijg j!g~~ f:~ij ~:g~g 10.95 

.400 .99 FNOSOJ c.c. (FNOSOO) .500 .99 74C7J .79 74Cl62 1.49 74C91S 10.95 
1.69 

CA-LINEAR CA3096N J.95 
CA30J9H I.JS 
CAJ023H J.25 1/4 WATT RESISTOR ASSORTMENTS - 5% CAPACITOR CORNERCAJIJOH l.J9 
CAJOl6N I.JO CAJ081 N 2.00 CAJ140H l.2S 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 5 0 VO LT CERAM IC DI S C CAPAC IT ORS 
CAJ059N J.25 CAJ082N 2.00 CAJ160H 1.25 ASST. 1 5ea. 21 Ohm JJ Ohm J9 Ohm 47 Ohm 56 Ohm 50pcs. $1.95 Value 1· 9 10·99 100+ IValue 1· 9 10·99 lOOt­

CAJ401N .59 	 10 pf .08 .06 .OS .001,uF .08 .06 .OSCAJ060N J.2S CAJOSJN 1.60 68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 O hm CAJ600N J.SO 22 pf .08 .06 .05 .0047µF .08 .06 .05 
ASST. 2 Sea. 180 Ohm 220 Ohm2700hm JJO Ohm 390 Ohm 50pcs. $ 1.95 47 pf .08 .06 .05 .OlµF .08 .06 .05 

100 pf .OS .06 .05 .022µF .09 .01 .06 

CAJOSOH 1.25 CAJ086N .as 

470 Ohm 560 Ohm 680 Ohm 820 Ohm lK
CD4000 .39 C04082 .39 
C04001 .39 ASST. 3 Sea. l.2K I.SK l.8K 2.2K 2.7K 50pcs. $1 .95 ~1g ~: :g: :~ :~ :~~7~F :~~ j~ :~ C0409J .99 
C04002 .39 

CD- CMOS 100 VOL T MYLAR FI LM CAPACITORS 

C04006 1.19 


C04098 2.49 J.JK J.9K 4.7K 5.6K 6.SK 
.OO l mf .12 .10 .07 1 ·022ml .IJ .1 1 .OSCD4S06 .7S ASST . 4 Sea. 8.2K !OK 12K 15K !BK SOpcs. $ 1.95 .0022mf .12 .10 .01 .047ml .21 .17 .13C04007 .2S C0404l 1.49 C04507 .99 


C04009 
 22K 27K JJK 39K 4'/K 

C04010 ·" 
 C04042 .99 C0450S 3.95 	 :~~~~f :g :rn :g~ :}r;r:if :~~ :~~ :~ 

C04Sl0 1.39 ASST. 5 Sea. S6K 6BK B2K !DOK l20K 50pcs. $ 1.95 C0404J .89 +20% DIPPE D TANT ALUMS {Solid) CAPACITORS 
C040ll .39 CD4044 .89 C045ll 1.29 150K 180K 220K 270K JJOK .l/35V .39 .J4 .29 , l.5/JSV .41 . J7 .29"' 

C04046 1.79C04012 .25 C04514 J.9S 	 .15/)SV .39 .J4 .29 2.2/3SV .51 .45 .34ASST. 6 Sea . J90K 410K 560K 680K 820K 50pcs. $1.95C0401J CD4SlS 2.95 .22/JSV .J9 .34 .29 J.J/25V .SJ .47 .J7 
CD4014 ·" c 4047 2.50 

C04516 1.49 IM l.2M I.SM I.SM 2.2M 

CD4015 1.19 


CD4048 I.JSl.39 
CD4049 C04Sl8 1.79 ASST. 7 Sea. 2.7M J.JM 3.9M 4.7M 5.6M 50pcs. $ 1.95 :~~~j~~ :i~ :i: :~ ::~j~~~ :~ij :~ :~~ 

C04016 .59 .68/JSV .39 .34 .29 l5/25V 1.39 1.25 .95C04050 .69 CD4519 .89 "' 1.0/JSV .39 .J4 .29 22/6V .79 .69 .SS
C04S20 l.29 ASST.BR Includes Resis tor Assts. 1-7 (350 pcs.) $ 10.95 ea.C040l7 l.19 CD40Sl l.19 MINI. ALUM IN U M EL EC TR OLYTIC C A PAC ITO RSC04018 .99 C04052 1.19 CD4526 1.19 
C04528 1.79 $10.00 Min. Order - U.S. Funds On ly Spec Sheets - 251' Axial 1-99 UXJ-499 500+ Radial 1·99 100-499 500+ 

C04020 ·"CD4019 CD405J l.19 
C04529 l.95 Calif. Residents Add 6% Sales Tax Send 411' Postage for your .47/SOV .16 .14 .10 .47/25V .15 .lJ .12CD4056 2.95l.19 !

1.0/SOV .19 .16 .12 .47/SOV .16 .14 .IJC04021 l.J9 C04059 9.95 C0454J 2.79 Postage - Add 5% pl u s$1 Insurance FR EE 1981 JAMEC O C A T ALOG J.J/SOV .11 .15 .ll l.0/16V .15 .13 .12 
4.7/2SV .18 .15 .11 l.0/2SV .16 .14 .lJCD4060 1.49C04022 1.19 CD4562 11.95 

CD402J .29 C04066 .79 C04566 2.79 PHONE I0/25V .IS .15 .11 1.0/SOV .17 .15 .14 
C04024 ,79 C04068 .39 C045BJ 2.49 10/SOV .19 .16 .12 4.7/16V .15 .lJ .12 
CD4025 .23 C04069 ,"5 CD4123 1.95 OROERS 22/25V .19 .16 .12 4.l/25V . \6 .14 .lJ 
C04026 2.95 22/SOV .24 .20 .18 4.7/SOV .11 .IS .14 
CD4027 .69 

CD4070 .SS C04724 l.9S WELCOMEJameco 
 47/25V .25 .21 .19 10/l6V JS .lJ .12 
C0402S .89 

CD4071 MC14409 l4.9S (415) 592-8097 47/SDV .29 .25 .23 l0/25V .16 .14 -lJC04072 ·" MC14410 14.95 ELECTRONICS I00/25V .28 .24 .22 10/SOV .17 .15 .14
C04029 l.49 C0407J ,39·" MC144ll 14.9S 	 100/SOV .41 .J7 .J4 41/SOV .25 .21 .l'J 
C040JO C04075 .39 MC14412 ll.9S 	 220/25V .39 .34 ,JJ 100/16V .21 .17 .14MAIL ORDER ELECTRONICS - WORLDWIDE 

MC14419 4.95 220/SOV .49 .45 .41 100/25V .25 .2J .21 
CD4040 l.49 
C04035 .99 C04076 1.39 "' 

MC144JJ IJ.95 1355 SHOREWAY ROAD, BELMONT, CA 94002 470/25V .J7 .34 .Jl 
C0408l .39 
CDID7S .SS 

1000/16V :~; ::; ::r I ~~6ti~~ .25 :21 .19 
5 /8 1 PRICES SUBJECT TO CHANGE 2200/l6V .89 .79 .69 410/25V .JS .Jl .27 

*LIMITED AVAILABILITY ON 

CAJOlJH 2.IS 
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Ta ordl!r: Speci fy Bourns 3:155 

r:J~~~~~g~ductor Clock Modules 
12VDC 

AUTOMOTIVE/ 
• ~·•• • ' ,. ,• INSTRUMENT 
: IU&MU. CLOCK 

-~ ;0·1 APPLICATIONS 

, ·~······· • ln dash autoclocks• ~ _'? •?; .J =•~~~~o~~~ket auto/ 

·-. -~':I' : ~~~~~t0~=~m1~~:~~.. 

• • • • • Portable/battery 
powered instrumnts. 

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. 

MA1003 Module .. .... . .. .... $16.95 

MA1023. 7"LowCost Digital LED Clock Mod ul e 8.95 
MA1026 .7" Dig.LED A larm Clock/Thermom eter 18.95 
MA5036 .3" Lo w Cost Digital LED Clock/Timer 6.95 
MA1002 .S"LEO Display Dig. Clock & Xtormer 9.95 

~ RAirffALE 
MM5290N-4 IMK4116/UPD416) •• $3.95 each 
16 K DY NAM IC RAM (250NS) 
(8 EACH $29.95) (100 EACH $350.00/lot) 

MM5290J-2 IMK4116/UP0416l •• $5.25 each 
16K DYNAMIC RAM ( 1SONS) 
(8 EACH $39.95) (100 EACH $475.00/lotl 

MM5298J-3A ....... . . .... $3.25 each 
BK DYNAMIC RAM (LOW HALF OF MM5290J) 200NS 
(8 EACH $23.95) (100 EACH $250.00/lot) 

MM2114-3 .. ......... . ... $5.95 each 
4K STATIC R AM (300NS) 
(8 EACH $43.95) (100 EACH $450.00/lot) 

MM2114L-3 ... .. ..•...... $6.25 each 
4K STAT IC RAM U..OW POWER 30DNS) 
18 E:ACH $44.951 000 i;.ACH S475..00/ 1cn) 

MICROPROCESSOR COMPONENTS 
- B080A/8080A SUPPORT DEV ICE S ­ -
INS!G80A 
OPU12 1·0•1 lnput/Outout '-~ 
"""1' Priority lotenuPt ConttPI S.95 
OP&216 Bl·Ol"cllonal Bu\ Dr iver 3.49 
OPl224 Clock Cencrator fDrlve• '-~ 
OPIZZli IJ lol l c- •~· · "'OP8l28 System CootrollerfBus Orlver · -~ OPl2l8 System CDfll•Olle• ·-~ INSl24l lfO E><Paoder Im 41 S~r les ·-~ INS8~0 Awnchronou\ Comm, Element 16 . ~ 

OP1'15l P•o~ . Comm, 110 (USART) 
OP8Z.l Prot. 1nterv.11l Tlmeo IVJ!i 
OP&2~ P•OQ. Perloheral 110 (PPI) ·-~0P8257 Prag. OMA Control )9.95 
OP8259 Ptog. lnte,.uot Coottol !4 .9~ 

ProQ, CRT Cont•oller 4US 
OP 9219 Pro~. KeyOoird/O•sot•y lotedacir 19.% 
008)00 Oct~I Bus Ritceiver ·-~OP8Xll SyUem Tlmin9 Element 6.9~ 

DPIJ04 &·Bit Bl· Olrettlooal Receiver l.9~ 

"""'' a-Bit Bl·Oltectlonil Recelvet us 

""""' l·etl Bl.Olrectlooil Rtcelver l.'!5 

DATA ACQUISITION (CONTINUEDI- ­
ADC0609CCN 
ADC<'HCCN 
OACIOOllLCN 
OA CllJiL.CN 
DAC l!l.rol.CN 
OAC\02?1..CN 
0 ACIZ22LCN 
CDW51N 

! ·Bit A/OConvitrtitr (l·Cn. Multi.) 
S·Blt A/DCOoYt tll!r !16·Ch. Mulll.) 
IO·B1t DIA Corw. Mic•o. Comp, (0.0!i!I. ) l l. 95 
IO·B•IOJAConv. Mitro. Comp, (0.2<l"4) t.'l

IO·Blt DIA Con~erter (OU,i'f. Lio.) 
10-Blt 0/AConverter (0.20%Un.I 
12·6110/ A Cooverter (0.20I~ Lio.) 
S-ChannelMulllpluer 
30K BAUD UART 

1-­ -- ­ - IAAM'S------ I 
110• 
llOl 
2101(8101) 
2102 
211..02 
2111(1111) 
2112 
21!4 
2114L 
2114-l 
21UL·l 

~· l'l•ll f 
IC!i'4xl Ovnamlc 
256"-4SUllc 
ICQ4d $ H UI! 
LO:N~ l 5 1Hiic. 
l'Ao•• lf t•l oi. 
»1-~ • s. 1,. ot ut05 
)024~4 S!IUC450n' 
l02b4 SUtlc45001 Low Powe• 
l014><4SU tlc))Ons 
1024"4 Sutic )l)(los Low Power 

'-" 
·-~ 4.9~ 

5.95 

I!!i! (UPQ(L') ~~:'~!~:,;:1~m~~Om{hOuUmi•k ed) ~~~ 
- ­ 6800/6800 SUPPORT OE VICES •I~ 64K oyn.m1c 2son1 49.95 
MC6i00 Ml'U L• .'Pll MM2141J 40961t l F~lt IOos i~.95 
MC6mcP MPUw ltn Ctocl< ~n<I RAM H.t!i 5101 :i'!.b l !.1•11c ).'16. 

Bourns Potentiometer 
3/4 Watt Single Turn 

(TOP ADJUSTMENT) 

Values: SOO n 1K 2.SK SK 10K 
2SK SOK 1OOK 250K SOOK 5Meg 

INDIVIDUAL PRICING: 
1-49 50·99 100-999 1 K-up 

.19 .17 .15 .12 
GB174 . ..... $1.95/lot 

t2S pieces all 11 asst. values) 

- /Vf/J Ue de'i'~d' 

AC and DC Wall Transformers 

$~ ld t1lforu11withciatk1. 
11amu. PDMt 1uppliu a•
•"Y et/\u typ1 at AC ar 
OCop!itUian. 

~~::~~API ~!,~!~~:~~cl~:.~AdaPt (MCGaiO) !:: ~~:~~ ~~..~l~yn~~!c Fully DeCOdl!d :: •P"a'~' ,,,N"'o,...-.....,.,,1n'7~f;;ut,,,,,,,..._,,,.,...,v""ii-5l'(!"~'2"'"'"ii''m=A--P-.·~k'i;•.
MC6B28 PrlorllY loteuupt Controller ID.,._, MMS2!0nL01 4096~1 Chrn, ,.... lo;: •.95 AC 250 11 7V7GOHl. ,.... !"5' S3.95 
MC68JOLB 10241<8-Bit ROM [MC&&A30 81 lt'r.. MM5~J· 2!tLl6) ]6K0yn~mlcl50ns !o..l~ A C 500 1 17V/60Hz 12 VAC 500mA $4.95 
MC61SO Awnch•Ooou1 Comm. A<14Pltr '-'H­ MM~~..J-JA SK Oyn.200M(lower'"olMMS290JJ •-95 AC 1000 117V/60Hz 12 VAC 1 amp $5.95 
MC'8'.k' Synchronous Sero.,1 O.i1 Aaaotirr t..oft UPD 4l4/MK4021 4K Oyn•mlc 16-olo 4.95 AC1 700 117V/60Hz 9 VAC 1.7 amp $6.95 
MC6860 o-tiOQl:)()S Diqll•I MODEM 10:.n TMS~()U.4SNL U\ S.1111< IUS DV 9200 117V/60Hz 9 voe 200mA $3.25 
MC5862 2400i:olls Moau1.ior U.tt lmh:• $W k ~ ~ oc 9 00 , 20V/gQH;r g v oe SOCmA $::! 9~ 

_Mc_.._.,._Ml~~·~~~t~~~~ls~~n~~1~';2s1 1.~ t ­,,,-,..---2:~~~.~~~:.Rp~~!----....-..-------C-O---N--N__E_C__T__O___R__S__---­ ·---1 
,l&O (JllGC) CPU {MK3880NJ (lMHil ll.9'.o 
ZIOA (l&0-1) CPU (MKJllON.~)[4MHi) IS.~ 
COPl802 CPU l9.9S 
26~ J6.1S 
IDMZ'llDI AOC CPU­ 4°Bll Sllcc(Com.Tir mo.G••dl!) 19.'Y.> 
MCS6"°2 MOU w/Cloc11 (65 KBy tu Mit mory) !l.9S 
INS 80l5N... Ml"'U - !·Blt (lMHl) l ' .;5 
INSiOJ9N1 Cl"'U - S91.Chi111·8•1(121i:oYttsRAM) 19.!lS 
INS IGtON·6 CPU (256 By tu RAMI 2US 

CPU-6'1 Bytes RAM 2U'.o 

~~I013N ~=~wlB.il cMicrolnlUP<el itr ~:: 
INS IOOO CPU- 16-0!1 ZH5 
'T Mft!OOJL MPV-IM:m 
- ---SHIFT REGISTERS 

:::~ ~~::~: ::: ~~~:~::~ :: 
MM~H Du31LOO.OtSUlic J.o 

MM~IOH ~.:i~~~~:~~umulito• 
1
-: 

t-------------------I MM!.OlliH :~~;_16~Y~:~~~~ccumu1ato• u1 
Ottalkl·Bot 1'.:EPROM Erasing Lamp 

• Erases 2708, 2716, 1702A, 52030, 52040, etc. 
• Erases up to 4 chips within 20 minutes. 
• Mainteins constant exposure distance of one inch. 
• Special conduCtive foam lin e r elimin ates static build-up . 
• Built·in safety Jock to prevent UV exposure. 
•Compact ­ onl y 7 -5/8" x 2 ·7/ 8 " x 2" 
• Complete with holding tray for 4 chips. 

UVS-11E . .. . ........ $79.95 

JS·5K 
JS·lOOK 
JVC -40 

JOYSTICKS 

u l 

SK Linear Taper Pots 
100K Linear Taper Pots . . • 
40K (2) Video Controller in case • 

6-Digit Clock Kit 
•Brig ht .300 h t. comm . cath· 

ode display 
•Uses MM5314 clock chip 
•Switches for hours, minutes 

and hold modes 
•Hrs. easily viewable to 20 ft. 
•Sim ulated w alnut case 
• 115 VAC operation 
• 12 or 24 hr . operation 
•Incl. all components, case & 

w all transformer 
•Size: 6%" x 3 ·1/B" x 1¥.i" 

JE701 .. .... . .... .. .. .$19.95 

• 
JE215 Adjustable 

Dual Power Supply 
General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega · 
tive outp ut voltages. A separate adjustment for each 
of the supplies provides the user unlimited appl ications 
for IC current voltage requirements. The supply can 
also be used as a general all·purpose var iable power 

supply. FEATURES : 
• Adjus table regulated power supplies, 

pas. a n d neg. 1.2VDC to 15VDC. 
• Power Output (each sup p ly) : 

5VDC@ 500mA, 1 OVOC@ 750m A, 
12VOC@ 500mA, and 
15VDC@ 175mA. 

•Two, 3 -termine l adj . JC regula tors 
wi th thermal overload protection . 

• Heat sink regulator cooling 
• LED "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 (SVOC, 1 amp) •. $14.9S 

JE206AdapterBrd.(toJE200) ! 5, !: 9 & .t1 2V. $12.95 

MM~N 

=~~~Al ~~,~~~-~~~1moc ~:: 
~i~~ ~~:1 1:~~~ .~~,~~ic ;:: 

.~~~ ~!~~~~l~ynn·.::~c 2:: 
2'52lV Du11 256-Blt Static 2.'5 
2S 21 V Ouotl 2"...0·Bot SUlic ' ·00 
2S2'iV Ou31 240-Bit SUhc 4.(X) 
Z.J2N Quad SO-B!ISl ahc 2.95 
ll41PC Fho IOu.111!0} •"ti 

-- ­ DAT A ACQUISIT ION 
~.'b 

l t ,9i 
AFIOO· lCN 
AF12J.JCJ 
A1"1 22-ICJ 
\.MJOIAI~ 

LMlH.l 
LM lliZ 
LFJS6N 
LFl91N 

Unlv l!rUJ Active Fll \1!12. S~. 

Touch Tone Low P~u Fute• 
Toucn Toni! Low P•U Fiiter 
Super G1ln011Amp 
Co11~t•n l Cu,.ent Sourcf! 
Temoeratu•e T•an~ducit• 
JFET l.,put OP Amp 
S•more £. Hola Amplilie r~ 

,... .... 
!.~ 
l.40 
1.10 
~~ 

l..Ml99H Temp. Como. Pree. Ret. (.5ppm1c i 
AOCOSOOLCN &·Bil AID Convener (l LSB)
DAC0806LCN l·Bit D/A Convutit• (0.11%1.. lo.) ~: ~~ 

DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

u 
U// 

• ~~a'1 psi~;s9~~ ~~~l~an~~~ 
finish. 

• Sliding rear/bottom pa n e l for 
service a nd component ac· 
cessibility. 

• Top I boltom panels .080 lhk 
alum. Alodine type 1200 
finish (Qold linl color) for 
best paint adhesion after 
modification. 

• Vented top and bottom 
pan els for cooling efficiency. 

• ~~~ii1~1 it~~n~r:1 ~!~~ifs~o vides 

CONSTRUCTION ' ~------------------~ 
The "DTE" Blank Desk Top Electronic Enclosuresare designed 10 blond and complemen( 
todey's mDdern c o mp uter equipment ;and can b e usad i11 both industr ial .ar\d J1ome. The 
encl pieces a re precision motd ed with an internal slo1 (all uDund) t o accept both top and 
batto m µan els. The panels are th en fu11.mod 10 Y." thick 1abs inside 1he end pieces ta 
'HD\l fd e m 11ximum rigidity to t he enclosure. for CillSI! of equipment 5er1o1lci ng, the rear/ 
bo tto m panel gfdes bade on slotted u acks wtlile th e rest of the enclosure rema ins i n ~ 
tact . Dlflerent panel width s mav b e usl!'cl wh ile ma intaining a com mon pro lilc outline. 
Tile molded end p ieces c11 n afso be pai n1 ed to rn atch any p anel c.olor stheme. 

j .'.. 
.\[ 

-- ­ J .,, ___ ,.. 

The JE610 ASC II Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
w ith an industrial grade keyboard s wit ch ass embly 
(62-k eys ). IC 's , sockets, connector, electronic compo­
nents and a double-sided printed wiring board. The 
keyboard assembly reQuires +5V @ 150mA and -1 2V 
@ 10 m A for operation. Features: 60 keys generate the 
126 characters, uppe r and lower case ASCII set . Ful ly 
buffered. T wo user ·define keys provided for custom 
applications. Caps lock for upper-case-o nly alpha charac­
ters. Utilizes e 2376 (40-pin) encoder read-only memory 
chip . Outputs dire ctly compatible wit h TTL/OTL or 
MOS logic arrays. Eas y interfacing with a 16·p in dip or 
18 ·pinedge connector. Size : 3Y,"H x 14Y."W x 8~'."D 

JE610/DTE-AK (., Pl0<u"d •bo"') ...$124.95 

JE610 Kit l2·~e~pKoe:et;,~:"c~·o~a~~l~~~'. .$ 79.95 

K62 62·Key Keyboara (Keyboard only) ..• $ 34.95 

DTE-AK (case only - 31-'~"Hxll"Wxs:i,•,··o)$ 49.95 

JE600 
Hexadecimal Encoder Kit 

FULL B·BIT 
L A TCHEO OUTPUT 
19-KEV KEYBOARD 

Th o JE600 En cQdCr Kovbo1111d KU pornvfdH 1wo Utparait• 
h o io:odcclm1111 d l111h1 p rodut:ttd lrorn n11 q1,,1unll 11l llc: e't' onulln 
lO mllaw d ir<t-et orQ11r.a mmln11 for B·b l' rnJc:raCl-r (u;enor 
o r B·bl1 moma'v c: lrcu lu . Thr-ee oddltlon• I k111v1: 1111 e pro · 
vld a<t tor uw r op111 r .r11 Fon1 wl 1h one ti 111 11l ng o b l:5-lablo 

l-~~~~-:-~~~~~""'."-:-----------------1 o u 1pi..n 111 ... oi lloblO. Th i:i outp u ts a r11 latr:hed and monitored 
$ 10 .00 M in. Order - U.S. Funds Only Spec: Shcou _ 25' wlth 9 LED rortdouu. At so ln1:h.1dad 11 a k 11 v en u y 1uob111 . 
C.11.l if. R11sid1mu Add 6% ~lu Tax Send 41" Pos11>91! for vour F oa.1 urcn: full B·b ll ta1 ch4td outpu1 fo r mit:roproc:c:rnor 

Po:ot11oe - Adel 5 % plus S1 Ins.u ranco FR EE 1981 JAM ECO CAl A l.OG ~~~ra~l~~0•0 Oua~~·~:!~"~1 ,~~): p";'!~~d:;e,0~!~19 1 ~l s~!~ 11~ 

Jameco 
ELECTRONICS 

PHONE 
OROERS 

WELCOME 
(415) 592-8097 

9 I. E D r e o1H;IOuu to v11rlfv e-n1tle1. Ea1v lntl!llfa.t:l n g with 
lttllnd 8'd 16-pin IC cOnn• c; t o r. Onl.,. +5 VO C toll'Quir&i;t 
lor ooeratlon. Sr:ict: 3 !1 ' ' H io: B~ "W ill B ~" D 

JE600/DTE-HK ,,..,.....,.. ObOVD) . - •• $99.95 

JE600 Kit ~cr:t~~e~t0~~n~~~~~il~:s'e> .. $59.95 

JE 210 Var. Pwr. Sply. Kit , 5·15VOC.to1.5amp. $19.95 5/81 

MAIL ORDER ELECTRONICS ­ WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT. CA 94002 

PRICES SUBJECT TO CHANGE 

K19 l9·Kcy Keybo.:ir<I (Keyboard only) •• .• $14.95 

DTE-HK (c.i.~a only -l ~~"HM.1 1/. ''Wd~"OJ $44.95 

Enclosure Panol 
Model No. Wldtl'to PR ICE 

DTE-8 8.00" $29.95 
DTE- 11 10.65" $32.95 
DTE -14 14.00" $34.95 

2706 IK l!; PA Q M ~ti 
TMSl/16 1'K EPROM (.SV, •SV, +12V) l, ,'il!o 
21l6inlc1(2SJ6JTI l6K EPROM !Sln9le •SV) l ~t\ 

2lJ21ntel(2!1J2)TI l2K EPROM ~'·"' 
21!o8 8 K EPROM (4SOn~) (Sln9le oS V J I~ ·~··.· · .. ..,. .'6.·~ .....___,,__·"
5203 lOllPROM l".ti, 
1252l(l451&8J l<~IPROM (Oll llfl Collector) ( .'r.I 
l<Sll~ ~91 11 0••1 PROM l't.'11 
a2sm1us2&S) ll.~• Tri·SUte BloolU PROM 4.95 0825P D·Subminiature Plug • • • . . • . $2.95 
C2SL8S 41< P NOM 29.~5 0825S S k $3 0 

~ll t:t.oa R Cn .ii r • ,U-OO-.,-C-.--.n 08S1226 ~~V~~~~~~~u;;p~~C•tl~~~'!,-10-,- ~l .- ~l.::::: $1:~5 
;!!ill(!Yl. Ch~,~~ter Gener~to• 11..ower Cir.el 9.9!1 22/44SE P.C. Edge (22/44 Pin) , , , • . • $2.95 
2S\6N Cll• •1Cll• G.rnt1,to• 10.'lS UG88/U BNC Plug ..•••••••• • , , $1.79 

20:8-Bit Ae1<1 on1y Memo•y 1.9~ UG89/U BNC Jack •.• , , .• •••••• SJ.79 

NMOS RE AOONLYMEMORIES-- UG17S/U UHF Adapter ..•• ••• ...• $ .49 
" 'Ct.U61lt>P' 121•9•1ASC1ISh1tteo w1G1n1o. ll.50 50239 UHF Panel Reep. ..... • . . • S1.29 

1:~== ~:::~~.::.~~:\~~&c~ ::u~:~. 1.i:: ~t~~~ UHF Adapter • , • , , , $1.60 

MICROPROCESSO R MANUALS-- UG260/U ~~~~II~~ : : : : : : : : : : : : : ~~:;~ 
M-CDPISJ2 UH• ,.,,.,.,,I ;!, UGi094IU BNC Bulkhead Reep• •• • •• , $1 .29 

M·MO uot-"-----------'"---------t 
D50m<:N S~u:~~~~ :1~~C0 1 ,.-1--- TRS-80~!2N~-,. ,., 

1~r:i':~::.1 ~.~~p~~~.; ~~?~7ee·''~""21 ~:: 16K Conversion Kit 
1NS2651N Communlt;it ion Chio 19.'lS 
6,~j,IN M<etoo•oceuor Ritil To me Cloclo. 0.% 
MM! ll14N Mle<op•oceS•O• Comp1tlble Cloe\< ll .95 Expand your 4K TRS·SO System t o 16K. 

Microcontrollit• with ~-Dlqlt RAM 6.,~ Kit comes complete with: 

and Dlrecl LEO Drive 
 *a ea. MM5290 (UP0416/4116) 16K O yn. Rams (•NS)
Ml ~rocontrOllitr with ~-Digit RAM P,., 

&. Direct L [ CJ Dri ve wlN Bun Int 
 *Documentation for Conversion 

C:.O PIJDN l2·Sit9.VAC Fluor. D• l ~er(20-o l n 11kq.) l.25 TRS-16K2 • 1soNS ........ • •.•..•. $39.95 

TELEPHO NE/KEYBOARD CHIPS-­

TRS-16K4 •2soNS • . . .. $29.95AV·~·1100 .~. 9~ 

AY ·H~ i: ::~to-------------------4AY·~ 
l\Y'·Hl ..,, Kir ybouo Encoder (&Skirys) 1 
l!t>OltM. KeybOif<I EncOCll!• (16key1) :::; JE610 ASCII ,..,.... Kl!Yll04•<1 Encodl!• (16kl!Yl)

Kl!YllOa<d Encoairr (20ktYI)
~~;:l~N Pusri Bu\lonPulH Oio11et !;l Encoded Keyboard Kit 

'l61144·KitySerl~t KeyDoi1d Eocoder 1.95 

Circle 208 on inquiry card. 
BYTE May 1981 495 



DEALS D DEALS D DEAL 

SHOP HERE AND•II ft MICRO 
®&W~9l~I. qi. SALES (MINIMUM ORDER $10.00) 

This is ABSOLUTELY the LOWEST PRICE EVER 


for a Hi Speed (300 NS) LO-LO Power 32K RAM.~(Q\(Q\ 

4K by 1 Chips are organized in Selectable Banks. D ~~ 


* Extended Address Lines A 16 - A 17 
(KIT)* Phantom Line * 9 Regulators 

SCHOOLS HOBB/EST OEM'S 
DIP SWITCHES POS. PRC. 

4 .88 
5 .92 
6 .95 
7 .99 
8 1.05 
9 1.15 
10 1.19 

LM323K sv. 3A. 

[;(J REGULATOR 

$5.50 

Z-80-A 
$6.95 

4MHZ Beastie with extra instructions! 

Z-80 SUPPORT 
CTC - $6.55 
SIO - $25.50 
PIO - $6.50 

DMA - $18.75 
All 4MHZ (who wants 2MHZ?) 

PINS PC WW 

AMP - Need we say 
more? There is a dif­
ference in sockets! 
These aren't the low­
est prices you can 
find. But, if you've 

been"burned" before 
by bad connections 

in your computer, a 
few pennies for the 

best is worth it! 

8 .10 .26 
14 .13 .29 
16 .16 .32 
18 .18 .34 
20 .22 .38 
24 .32 .48 
28 .34 .50 
40 .45 .61 

TAB MOUNT 
7805 +5V 1A 
7905 -5V 1A 
7812 +12V 1A 

• 

7912 -12V 1A 
HEAT 

Sl~~S $1.25 
t GOLD t 

S-100-CONNECTOR 
Tl or Better 

74LSOO 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS06 

74LSXX 
.33 74LS107 .59 74LS221 2.95 
.33 74LS 109 .59 74LS240 2.95 
.33 74LS112 .59 74LS241 2 .49 
.33 74LS113 .59 74LS242 1.95 
.59 74LS114 .49 74LS243 1.95 
.39 74LS122 .59 74LS244 2.95 
.39 74LS123 1 . 19 74LS245 8.95

RESISTORS .02 ea! 
(100 PACK) %W 74LS07 .39 74LS124 1.49 74LS247 1.19 

1.0 
4.7 
6.8 

75 2.7K 22K 
100 3.3K 24K 
150 . 3.9K 27K 

220K 
330K 
470K 1;4!iilf)JR/I&·> 

74LS08 
74LS09 
74LS10 

.59 74LS125 .89 74LS248 1.19 
.39 74LS126 .89 74LS249 1.69 
.29 74LS132 .79 74LS251 1.79 

10 220 4 .7K 33K 680K 74LS11 .39 74LS133 1.19 74LS253 .95 

15 330 6.8K 39K 1M SOLDER TAIL WIRE WRAP 74LS12 .39 74LS136 .69 74LS257 1.95 

22 470 10K 47K 1.5M 74LS13 .69 74LS138 .99 74LS258 1.95 

27 
33 
47 

680 12K 68K 
1 K 15K 100K 
1.5K 18K 150K 

2 .2M 
4.7M 
10M $2.50 $3.25 

74LS14 
74LS15 
74LS20 

1.25 74LS139 .99 74LS259 2.95 
.49 74LS145 1.25 74LS260 .75 

1.95 74LS148 1 .49 74LS266 1 .15 

68 2.2K 20K 74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS35 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS95 
74LS96 

3.7 74LS151 .79 74LS273 1.75 
.29 74LS154 2 .49 74LS275 4.39 
.39 74LS155 1.49 74LS279 .79 
.49 74LS156 1.49 74LS283 1.49 
.39 74LS157 1.49 74LS289 5.75 
.49 74LS158 1.49 74LS290 1.29 
.95 74LS160 .75 74LS293 1.95 

1.95 74LS161 1.99 74LS295 1.95 
.75 74LS162 1_.25 74LS298 1.29 
.39 74LS163 1.25 74LS324 1.75 
.25 74LS164 2.15 74LS352 1.65 

1.39 74LS165 1.49 74LS353 1.65 
.79 74LS166 2 .49 74LS365 .95 
.79 74LS168 2 .95 74LS366 .79 
.25 74LS169 1 .95 74LS367 ,99 
.25 74LS170 1.95 74LS368 .99 
.70 74LS 173 1,25 74LS373 2 .95 
.79 74LS174 1.49 74LS374 3.95 
.59 74LS175 1.49 74LS377 1.95 
.79 74LS181 2.15 74LS378 1.95 
.79 74LS189 6.95 74LS379 1.95 
.49 74LS190 .99 74LS386 .59 
.95 74LS191 1.95 74LS390 1.95 

1.49 74LS192 1.95 74LS393 1 .95 
.95 74LS193 1.95 74LS395 1.95 
.75 74LS194 1.49 74LS490 4.95 
.75 74LS195 .95 74LS668 1.69 
.95 74LS196 .95 74LS669 1.89 

1.29 74LS197 1.95 74LS670 3.55 
1.29 

WIRE WRAP WIRE 
Packed in 500 Lot Bundles 

(Length includes 2" x 1" Strip) 

Color - R, Bu, G, Y, Bk, W 
50 ft. $1.65 - 100 ft. $3.00 - 500 ft. $9.50 

2.5-3.25 4.0-3.75 
3.0-3.35 4.5-4.00 
3.5-3.50 5.0-4.50 

6.0-4.75 
7.0-5.00 
8.0-5.50 

10.0-6.50 

I DIP PLUGS 
PINS PRICE 

.40 

.55 

.58 

.95 

08DP 
14DP 
16DP 
24DP 
40DP 

8 
14 
16 
24 
40 1.50 

Socket and Dip Plug priced based on 
gold not exceeding $700 per ounce. 

OK WIRE WRAP TOOL $5.95 

Cl D ) 
CONNECTORS 

DUAL ROW .100 

PINS PRICE 

20 2.35 
26 3.00 
34 3.85 
40 4.50 
50 5.50 

CARD EDGE 

PINS PRICE 

20 3.35 
26 3.80 
34 4.65 
40 5.50 
50 5.90 

RIBBON ­ 20 to 34@ 1.00 ft. 
40&50@1.30ft. 

CRIMPING 2 .00 I CONNECTOR 

6 Amps 125 VAC 
@:" 7 Amps 30 VDC 

1.25 ea. 
DPDT STANDARD TOGGLE 

ST21 (ON-NONE-ON) 
ST22 (ON-OFF-ON) 
ST23 (MOM ON-OFF-MOM ON) 
ST24 (ON-OFF-MOM ON) 
ST25 (ON-NONE-MOM-ON) 
ST26 (ON-ON-ON) 
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DEALS D DEALS D DEALS 

OUR BUYERS ARE IN '111~ MICRO 
CONT ACT WITH EVERY MAJ01R 


SUPPLIER AND O.E.M. 


BUY HERE AT 1000 PIECE 
 l~I. Q.I. SALES 
L::::============================~664 N. MICHIGAN AVE. * SUITE 1010 * CHICAGO, ILLINOIS 60611QUANTITY PRICES 

CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
ALL MERCHANDISE 100% (ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 

GUARANTEED! 15 DAY FULL TERMS: Prepayment - C.O.D. up to $100.00 - M/C Visa 
$5 .00 Processing and Handling added t o each order PLUS 

CASH REFUND! Shipping Charges. Please allow personal check 
to clear before sh ipment. 

JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


POWER SUPPLIES 

If you can beat these 
prices we w i II be truly 
amazed. OEM ' s at 500 
lot pay more than th is. 
Call or write for full 
spec. sheets. 

DISK POWE R SUPPLI ES 
PRIAM-SHUGART - CENTURY - M ICROPOLIS 

+5V@9A - 5V@ .8A +24 V @ 7A US-384 
SHUGART - SIEMANS ­ MPI SY." 

+5V@.5A +12V@ .9A US­ 340 
+5V@ 2A +12V@4A I US-323 

SHUGAR T ­ SIEM ANS ­ CDC 8" 
+5V@ lA - 5V@ .5A +24V @ 1.5A US-205 
+5V@2A - 5V @. 5A +24 V @3A US-206 
+5V @3A - 5V @.6A +24V @ 5A US-162 
+5V@ 1.7A -5V @ 1.5A +24V @2A US-272 
+5V@ 2A +12V@.4A - 12V @. 4A US·HTAA 

TELEVIDEO 912C 
SO ROC lll120- $675.00 
Televideo 912C- 665.00 
Televideo 920C- 720.00 
ADDS R-25 - 710.00 

89.00 

33.50 
156.25 

52.50 
69.00 
89. 00 
69.00 
37.50 

S1-MOD (KIT) 

$189.00~ 

Complete S-100 12 Slot Computer. Ample 
system power with regulated power for drives. 
Excellent for Subsystem or Hobby use. 
4 hours to build. (6 conn. incl ., less fans) 

DUAL DRIVE SUBSYSTEM 

$995.00 ' ~~ $195.00 wino Drives , 
If t his looks lik e a Lobo 
Drive System , don't be 
foo led. Ju st b ecause it 2 SHUGART 801 R 
loo k s lik e one, w o rk s l ike POWER SUPPLY 
o n e, smells l ik e o ne, and tastes l ike one(?) 
doesn't mean it h as t o co st like one! 

TWIN VERTICAL DRIVE$ 
5" $550.00 - 8" $980.00 

Attractive, conven ient 
an d c ompact T wo D rive 
Mass Storage includes 
Power Supp ly, Drives, 
Cabinets and Cables. 
Doub le Sided, Double 
Track availab le too! 

Also have 920C, SOROC , 
HAZ E LTINE, etc. What . ~"'- Z-80 CPU (KIT) 
w e do n' t have is ro om o n 
th is p age. Call T oll F r ee 
800 numb er f o r prices. --------=------------ T h e f i rst time this 

C-ITOH PRINTER 

$499.00 

world p opular CPU 
offered in Kit. 2 seria l, 
3 paralle l, CTC. EP ro m 
Z -8 0 at 4 m h z. Software 
bu ad rate, et c. (l ess Prom & cab le) $212.00 

Look closely at the 
photo and see other 
adds in th is rag at 
$995.00. Perfect units, "~---=-warranteed. Onl\( 500 pcs. Same story, 
manufacturerer had too many. 

EXPANDABLE RAM 
•SPECIAL• SPECIAL •SPECIAL* 
This is the best all 
around 64K board 

- you can buy . If after 

agree return for fu II
S-100, CARD EXTENDER· · you see it, you don ' t 

$ 12.50 
I refund. Bank Select 

by extended address 

(Gold Contacts) . . :.. _ ,_in_es_o_r_1._o_._40_H_.__•_$_38_9_.0_0_A_&_T_• _ 

As long as there is a 
price war, we will fight 
your battle. Compare 
at your local Dept. 
store and buy U$ MICRO. 

U$ ­ D$K $255.00 

Double Density 8 " and 
5" Disk Controller 
d isigned forS-100 IEEE 
standards. Uses Western 
Digital 1795, 1691 
2143 Ch ip Set. 

MEMOREX - VERBATUM ­ WABASH 

BASF FLOPPIES ~ 
BOX OF 10 ONLY: ,. ------------------11 

5%" SOFT $2.65 ea. 
5%" HARD10 2.65ea. 
5%" HARD 16 2.65 ea. 
8°' SOFT 1 D 3.25 ea. 
8" SOFT 20 3 .85 ea. 
8" SOFT 2DDS 5 .00 ea. 

FANS $14.95 
These are brand new, 
in the box fans . Not 
noisey bearing pullouts. 

3-1/8" 
Never again at these low prices! 

i 

4-5/8" 

4116s 
Expansion 16K Dynamic 
RAMs for Apple, TRS-80 
S-100 systems. T.I., Mostek 
Intel, Call for manufacturer. 

$2.95 
200 NS 

DIP-80 $399.00 
Don't be mislead by this · · 
LOW price. This is a rug­ ;I Jti. 
ged 100% D u ty Cycle 
7 by 7 Dot Matrix Printer. 
Brand new , factory w arr. 

• RS-232 ADD $65.00 
•TRACTOR FEED ADD $70.00 

2114s ~$3.45 
One of t h e w o rld's two 
m ost p o pul ar STAT IC 
R AM s. Factory prime 200 NS 
tested units. Sol d in lo ts of 8 on ly . 

FUJITS U , HITAC HI, etc. 

TMS-4044 
MM-5257 
INTEL 2147 

$4.25 
250 NS 

The other of the world's most popular ST A TIC 
RAMs. This one is 4K by 1 organization. Don't 
buy Gold, buy these, the price won ' t last! 

2716s 
2708s 

$9.50 (450 NS) 
$6.95 (450 NS) 

Remember when 2 716s were $50 .00 and hard 
to get? These units are so beautifu I it's hard to 
part with them. But we will, for a small price. 

Guaranteed! 

SHUGART DRIVE 

' Manufacturer had 

8" 801R 
$395.00 

too many, buys at 8" 851 R $585.00 
1000 piece rate, 
sales dropped, so we got' em. Fantastic buy, get 
them while they last! Full warranty. 

SIEMANS DRIVE 
8" 120-8 

Very Special Price on $375.00 
these BRAND NEW current production units 
Add $10.00 for Extended 1 Year Warrantee! 
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INVENTORY CLEARANCE SALE 

PRICES SLASHED!! 


COMPUTER SYSTEMS 

ALTOS MODEL·ACS-8000·2 64k, 2 drive, single user 
MODEL ACS-8000-5M U2 112k. 2 drive, two user 

APF IMAGINATION MACHINE Complete System 
APPLE II plus 16k 
ATARI 400 
ATARI 800 
COMPUCOLOR 3 8 k complete package 
RADIO SHACK MODEL Ill 16k 

EXPANSION INTERFACE OK 
MODEL II 64k w/one drive 

We carry the complete RADIO SHACK line at a discount 

SD SALES SDS-100 
SDS-200 

ZENITH Z-89 (48k) 

PRINTERS 
ANACOM 150 150 cps. bi-directional, 9 x 9 matrix 
ANADEX DP-9500 
CENTRONICS MODEL 779 TRACTOR PRINTER 

737 "Letter Quality" w/ cable 
We Carry the complete CENTRONICS line! 

DIABLO MODEL 630 RO w/Tractors 
EPSON MX·70 

MX-80 Tractor feed, bi-directional. 80 cps 
INTEGRAL DATA IDS 445G w/2 K Buffer & Graphics w/Cable 

IOS-460 w/Cable 
MP! MT-88 TRACTOR PRINTER w/cable 

MT·88G Graphics printerw/ cable 

OKI DATA 82 Bi-directional w/lractor cable 

8315" Carrage/Bi·directional 

NEC SPINWRITER 5510 RO Serial 
5520 KSR Serial 
5530 RO Parallel 

OKIDATA MICRO.LINE 80 PRINTER BO cps, 9 x 7 matrix 
w/Tractors and cable 

TEXAS INSTRUMENTS 810 Basic 
TRS-232 PRINTER INTERFACE 

$3769 
$5809 
$1015 
$1096 

$492 
$877 

$1478 
$899 
$274 

$3499 

•5299 
.$6699 
$2447 

$1319 
$1529 

$999 
$815 

•s2519 

$399 
$550 
$752 

$1209 
$659 
$699 

$862 

$1099 

·s2579 
·s2019 
•s2519 

$554 
$679 

•s1499 
$59 

Allows you to use any serial printer with the TRS-80. 

J 

WE NOW TAKE 
AMERICAN EXPRESS 

TERMINALS 

HAZELTINE MODEL 1510 • $1099 
1520 •s13so 

PERKIN-ELMER BANTAM •s199 
SOROC IQ 120 ·s159 

IQ 140 •s1199 
TELEVIDEO 912C .$799' 

920C ·s059 
ZENITH Z-19 •s099 

CALIFORNIA COMPUTER SYSTEMS 


MODEL 2016C 16k Static RAM board, A & T $242 
2200 MAINFRAME A & T $352 
MOTHERBOARD 12 slots. A & T $101 

APPLE PRODUCTS 

Model 7440 PROGRAMMABLE TIMER BOARD A & T $99 
7470 3'A DIGIT BCD A to D Converter A & T $102 
7490GPIB (IEEE 488·1978) INTERFACE A & T $202 
7710 ASYNCHRONOUS SERIAL INTERFACE A & T $132 
7712 SYNCHRONOUS SERIAL INTERFACE A & T $142 
7720 PARALLEL INTERFACE A & T $99 
7811 ARITHMETIC PROCESSOR A & T $356 
711412k ROM/PROM Module A & T $69 

We carry the complete line of CCS products 

SD SALES S-100 BOARDS 


MODEL Expandoram (NO RAM) 
VDP-8024 
VDB-8024 
VDB-8024 
Z-80 STARTER KIT 
Z-BO STARTER SYSTEM 
SBC-100 
SBC-100 
SBC-200 
Versafloppy 
Versafloppy 
Versafloppy 11 Double Density 
Versafloppy II Double Density 

KIT 
KIT 
A&T 
A&T 

A&T 
KIT 
A&T 
KIT 
Kit 
A&T 
KIT 
A&T 

$192 
$302 
$402 
$402 
$302 
$382 
$252 
$305 
$274 
$223 
$295 
$305 
$376 

• rnidwest [Jomputer IJeripherals 
1467 S. Michigan Ave. 

WE PAY UPS CHARGES ON MOST ORDERS Chicago, IL 60605 
IN THE CONTINENTAL U.S. 
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FLOPPY DISK STORAGE 


CORVUS 11T 10 MEGABYTE HARD DISK .$4029 
Fully compatible with TRS-80. APPLE II. and S-100 

MPI MODEL B51 $321 
TRS-80 plug-in compatible 5.25" single headed 40 track drive. Comes 

complete with case and power supply. 90 DAY WARRANTY. 

BARE DRIVES 
(No Case or Power Supply) 

5" MODELS 

MPI MODEL51 40 tracks, 5 ms. $254 

MPI MODEL52 Double headed. 80 tracks $299 

MPI MODEL91 80 tracks $299 

MPI MODEL 92 160 Tracks. Double headed $399 

5.25" POWER SUPPLIES WITH CASE 

STANDARD MINI DISK POWER SUPPLY WITH CASE $80 
DELUXE MINI DISK POl1VER SUPPLY w/CASE & extender card $131 

DUAL MINI DISK POWER SUPPLY w/CASE $121 

DISK DRIVE EXTENDER CABLE 	 $16 

DRIVE CABLES 

1 DRIVE TRS-80 CABLE $24 
2 DRIVE TRS-80 CABLE $29 
3 DRIVE TRS-80 CABLE $35 
4 DRIVE TRS-80 CABLE $40 

We'll make any cable! Call us with specs. 

THE DOUBLER by PERCOM DATA 	 $203 
Double density controller for TRS-80 Model I. With data separator. (Use 

your PERCOM DISCOUNT coupon) 
DATA SEPARATOR by Percom Data $29 

Stops read errors on inner tracks. 

NEWDOS (40 Track) 
NEWDOS + (40Track) 
NEWDOS8D 
MICROSOFT FORTRAN 

Z8DSottcard 

SuperUtlllty 
Make SD 
Electric Pencil (disk) 

SOFTWARE 

$49 
$99 

$139 
$85 

$305 

$49 
$14 

$130 
10% off a II RADIO SHACK software 

We carry SBSG, Microsoft, personal software, Apparatt and many other 

brands. All at a discount. 

)30181 
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5 1/4" 

8" 

DISKETTES 
(Prices per box of 10) 

VERBATIM 
Single sided. single density $31 
Single sided, double density $40 
Double sided, single density $48 
Double sided. double density $48 

Single sided. single density $41 
Single sided. double density $51 
Double sided. single density $61 
Double sided. double density $61 

~~'IN 
SYNCOM MEMOREX 

$35 $28 
$39 $32 
N/A N/A 
$52 $40 

$31 $33 
$40 $41 
$49 $55 
$49 $50 

When ordering diskettes, please give us your make and model number of 
computer or disk drive, or give us the brand and part number of the diskettes 
you are currently using. 

5 1/4" LIBRARY CASE holds 10 disks 
BINDER HOLDER holds 2 disks 

8'' LIBRARY CASE holds 10 disks 
BINDER HOLDER holds 2 disks 

FLOPPY SAVER 

16k MEMORY KITS 200 ns 

$3.95 
10 for $7.95 

$4.95 
10 for $19.95 

5 1/4" $14.95 
8" $16.95 

Refills also available! 
$39.00 

NEC UPD416C-2 prime dynamic RAM. Compatible with TRS-80, APPLE. 
or any computer specifying 4116 dynamic RAM. 

/ 

HOW TO ORDER: 

PHONE ORDERS: HOURS 10AM - SPM CST MON· FRI 

BY CHECK: Call in your order then send us a cashiers check or money order. This way we 

can have your order waiting for you when your check arrives. Personal checks require 10­
14 days to clear. 


BY CREDIT CARD: Just have your l'IASTER CHARGE or VISA or AMERICAN EXPRESS 

handy, we'll do the rest. 

MAIL ORDERS: NEW ADDRESS 1467 South Michigan Ave., Chicago, IL 60605. 

ALL MAIL ORDERS: Send your NAME and STREET ADDRESS !we ship UPS), CITY. 

STATE, ZIP CODE AND TELEPHONE NUMBER along with your order. 

BY CH ECK: Include a cashiers check or money order with your order. Personal checks 

require 1 0-14 days to clear. For your safety, mail your order via insured mai l. BETTER 

SAFE THAN SORRY. 

BY CREDIT CARD: Neatly type or print your MASTER CHARGE or VISA account 

number along with the expiration date and 4 digit interbank number (MC only). 

IL. RES. ADD 6% SALES TAX 


SHIPPING INFORMATION: We pay all UPS ground service charges (USA only. BLUE 

LABEL EXTRA) on all items except those denoted with an asterisk (•). (•) items must go 

airfreight or truck and can be sent freight collect. 

FOREIGN ORDERS WELCOME. CALL OR WRITE. 

ALL orders F.0.B. Chicago, II. 


WARRANTY INFORMATION: All Equipment carries a 90 day parts and labor warranty, 

unless otherwise noted. Warranty repair or replacement will be provided at no charge, 
excluding shipping costs. 10 DAY MONEY BACK GUARANTEE: If within ten days you 
return merchandise In new and re-saleable condition we will refund your original pur­
chase price. All refunds, exchanges or repairs Include original cartons, packaging, and 
manuals and be In new and re-saleable condition and accompanied by your origin al In· 
voice. A 10% re-stocking fee may be charged on returns at our discretion. 
Not responsible for typographical errors 

Prices subject to change without notice 
Dealer Inquiries welcome 
TRS-eo· TANDYCORP. 

SAVE TIME ... ORDER BY PHONE 
TOLL FREE: 800·621 ·3229 
IN ILLINOIS: 312·987·1024 

rTllDWEST 	 1467 South Michigan Av. 
Chicago, IL. 60605[).PUHi 

We pay UPS charges on most 
IJl'llEIALS orders in continental U.S. 
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10.95 
12.95 

. 11.50 

. 11.95 
17.95 

()809 ' 39.95 
MICRO 80:!.5 . 24.(Kl 

PHOCES.SOHS 8(JHOA . 6.59 

.. 4.95 

808.5 . 15.95 
8748 . 59.95 

Z-8() SUPPORT 
3881 PIO . 8.75 
31181-4 PI•4 Milz . 12.95 
388'2 ere ..... ... .. 8.75 
3882-4 CTC4 MHz 12.95 
3883 DMA ...... .. 29.50 
38834 DMA4 MHz 36.95 
31184 S/O .. 35.95 
3884-4 SIO--t Milz . 39.95 

have 
only 700 
availible at this 

special price) 

IOM-5200A List price $189.95 ' . 

H800 
i;UPPOHT 

8224-4 .. 5.75 
8226 " " ' 3.85 
8228 ' 4.95 
8238 4.95 
821:1 8.CKI 
82.50 .... 11.95 

. 4.95 8251 . 6.50 
... 15.95 8253 . 17.95 

. 15.75 8255 6.50 
EW><ll' 4.8() 8257 . . . . 1 9.95 
6852P . . 5.95 8259 . . . . I 7.95 
6875P . . ... 5.95 8275 .... 49.95 
68-188P .. .. .. 27.95 8279 . 15.95 

~ 
JADE's new dual disk sub-assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, assembled & tested 
dual drive power supply, quiet whisper type 
cooling fan. power-cable kit. lighted power switch. 
approved fuse assembly. line cord. Never-Mar 
rubber feet, and all necessary hardware to mount 
2·8" disk drives - it's all American made, 
guaranteed for six months. and it's in stocl?' 

Dual 8" Sub-Assembly Cabinet 
END-000421 Cabinet kit . ....... $225.00 
END-000420 Bare cabinet . . _... _. _. . $59.95 

Single sitieti, tiouhle tiensity tiisk ti rive sub-system 
END-000423 Kit w/2 8" drives $975.00 

2708 ./.~,/!.'/ ' fi.25 
11J for S-1.!J(J ea 

2716 12,.~1 .... 9.9f> 
27 16 51 r 9.H5 

IO fur $7.95 ea 
25.12 .5v . .. 25.fKJ 

. 25.002732 6u .. 
2758 .;v . . ..... 9.95 

AY5·1013A 
AY3-101 IA 
THW0211 
TMSHOll 

5.25 
Ii 1: .~. 

5.25 
. 5.95 

IM610"..! ... ... 9.(KI 

HAMS 
211.02 2 MHz 
211.02A 4 MHz . 
2114L 2 MHz 
2114LA 4 M/-U . 
4116 
4W4 6/K xi . 
5257 2 MJ-/z 
5257A ./Milz 
MK1118 . 

16K MEMORY UPGRADE 

.... 1.25 
.. . 1.50 

. 3.50 
3.75 

. 3.50 
. .. 39.95 
... 6.75 

. 7.25 
. 17.95 

Add 16K of RAM lo your TRS-80. Apple. or Exidy in just 
minutes. l\Te'ue suld thuusands uf these 16K RAM 
up~rades which includethC' apprupriate memory chips (as 
specified hy the manufacturer), alt necessary jumper 
hlucks. fuul-pruuf instructions. and uur I year /.fuaranteC'. 

MEX-16100K TRS­80 kit ..... ... _... $29.00 
MEX-16101K Apple kit . . . . . . . $29.00 
MEX-16102K Exidy kit .. . .. . ...... . $29.00 

16K RAM Card - Microsoft 
!There is lift• after 48KJ 

MEX-16300A A & 7' . _ -­ ' ' . - . $174.95 

Z-80* CARD for APPLE 
'J'wu computers in une, Z-80 & 6502, murC' t'han duuhles thC' 
puwer & pute11tialofyour App/C', includes Z-80"' CPU card. 
C'Pi M 2.2. & IJASIC·80 

CPX-30800A A & 7' . . . . . . . . . . . . . . . $279.95 

APPLE CLOCK - Cal Comp Sys 
Real tinw cluck w l hattery hack-up 

IOK-2030A A & 7' ... ......... ..... $109.95 

DISK DRIVES for TRS-80 
2.1% murC' stura).!e. 81:imes faster. 40 track u•ith frC'C' patch. 
120 day warranty, includrs case,puu•er supply, and cahle 

MSM-12410C Save $125.00 1!! ...... $299.95 

8" DRIVES for APPLE 
Cuntrutler. /JOS. twu 8'' duuhle densisty driuC's. cahinet, 
pu11.•er supply. & cahles

Special Purchase- Save $50.00 
Novation Cat Modem 
300 baud, answer and originate 

(We 

D-CA T :JOO haud, direct cu1111ect. mudem 

IOM-5201A Special sale price . .. ... $189.00 


AUTO-CAT Autu answC'rl urigiate. direct connect 

IOM-5230A Special sale price $239.95 


MICROMODEM - D.C. Hayes 
Autu answer/ dial mudem card fur Apple ur S -100 


IOM-2010A Apple modem $349.95 

IOM-llOOA S-100 modem . . . . $375.00 


END-000424 A & T w/ 2 8" drives $1195.00 

Double s itieti, tioubletiensity tiisk tirive sub-system 

END-000426 kit w/ 2 8" drives ... . $1495.00 

END-000427 A & T w/ 2 8" drives $1695.00 


8" DISK DRIVES 
Hi/,!hly reliahle duuhlC' density floppy disl.· dri1,es 

Shugart /lOIH single silieli. liouble liensity 

MSF-10801R SA-80/R ......... $425.00 

Special Sale Price 2 for $790.00 


Shugart 851R double sided, double density 

MSF-10851R SA-85/R .. .. .. .. .. .. $595.00 

Special Sale Price . . . . . . 2 for $1150.00 


Siemens Fl1Jll00-8Jl2 single silieli , liouble liensity 

MSF-201120 6 mo warranty . . . . . . . $385.00 

Special sale price . . . . . . . . 2 for $750.00 


Qume Datalrak 8 liouble silieli, lioubl e liensity 

MSF-750080 SA-85/R compatible $599.95 

Special sale price . . . . . . . . . . . 2 for $1160.00 


JADE DISK PACKAGE 
Duuhle density cuntrutler, t11.•u 8" duuhle density floppy 
disk drives, CPI M2.2 (cu11fi/,!ured furcuntruller), hardwarr 
and suft1eare manuals, huut PROM, cahinet, puwersupply, 
fan. & cahles 
Special package price . . . . . . $1395.00 

Special package price .. $1475.00 

APPLE STICK - Micromate 
Joy stick 11•ith pols for Apple II 

SYA-1510A A & T ... $49.95 

VISICALC - Personal Sftwr 
The ultimate pru/.fram fur your Apple II 

SFA-24101005M Complete package $139.95 

PRINTER INTERFACE - C.C.S. 
Centrunics type /10 card w l firm1t'are 

IOI-2041A A & T . . . . . . . . . . $99.95 

AIO, ASIO, APIO - S.S.M. 
Parallel & serial interface for your Apple (see /Jyte pg//) 


IOI-2050K Par & Ser kit $129.95 

IOI-2050A Par & Ser A & T $159.95 

IOI-2052K Serial hit .... . . .. . . .. . .. .. $89.95 


I 	 IOI-2052A Serial A & T ..... . . . . . . .. $99.95 
IOI-2054K Parallel kit ... ....•...... . $69.95 
IOI-2054A Parallel A & T ... . .... . . . $89.95 

A488 - S.S.M. 
IEEE 488 cuntrulter, uses simple hasic co mmands, 
includes firm11. 1are and cahle. I )'C'ar /,!Uarantee. (see April 
/Jyte pg II) 
IOX-7488A A & T . . . . . . .. $399.95 



S-100 CPU 

2810 Z-80* CPU - Cal Comp Sys 

i . 

21 ~ MHz Z.IJOA •CPUwith /18-2.12C' serial l t Opurl and un ­
huard MOSS 2.2 monitor PROM, front pam·l cumpatihf,•. 
CPU-30400A A & 7' ___ . _.. __ . __ .. _ $269.95 

THE BIG Z* - Jade 
2 or 4 MHz switchable Z-80* CPU with serial /10, 
accumudates 2708, 2716. ur 2732 EPROM. baud rates (rum 
75 tu 9600 
CPU-30201K Kit ....... . ... - $145.00 
CPU-30201A A & 7' --- ---·-·-··- $199.00 
CPU-302008 Bare board ............ $35.00 

CB-2 Z-80 CPU - S.S.M. 
2or4 MHz Z-80 CPU hoard with provision furup tu 8 K uf 
ROM or 4K uf UAM on hoard, extended addressing, IEEE 
S-100, frunt panel compatible. 
CPU-30300K Kit .... _... _....... _. $199.95 
CPU-30300A A & 7' - - - __ ... _... _. $239.95 

SBC-200 - SD Systems 
4 MHz Z-80* CPU with serial & parallel l!Oports, up toBK 
of on·hoard PROM, software programmahle baud rate 
Rencrator. 1K of on-hoard RAM, Z-80 CTC 
CPC-30200K Kit .. __ .. _.. .. .. .. . .. $339.95 
CPC-30200A Jade A & 7' $399.95 

I S-100 Disk Controller 
DOUBLE-D - Jade 

Double density controller with thei11sidetrack ,u11 -hoard Z­
BOA •. printer port, IEEE S-100, can function 011 an 
interrupt dri1.1e11 buss 

I00-1200K Kit____ .. .. .... . .. . $299.95 
I00-1200A 8" A & 7' _............ . $389.95 

I00-1205A 51/i'' A & T $389.95 
100-12008 Bare board - - . - $65.00 

DOUBLE DENSITY - Cal Comp Sys 
5111" and 8" disll controller. sin~le or douhle density, with 
on-hoard hoot loader ROM . and free CPI M 2.2* and 
manual set. 
I00-1300A A & T ...... _.... __ . _. _ $369.95 

VERSAFLOPPY II - SD Systems 

N e1<• double densit y controller for huth 8" & 511/' 


100-1160K Kit . _____ . __ $379.95 

IOO-l 160A Jade A & 7' .. . . .. . . . .. $439.95 

S-100 Video 
VB-3 - S.S.M. 

80 characters x 24 lines expandahle to BOx 48fora full page 
of text. upper & luwer case, 256 user defined symbols, J60x 
192 J.!raphics matrix, memory mapped. has key hoard 
input. 
IOV-1095K 4 MHz hit .. . . __ - ...... $345.00 
IOV-1095A 4 MHz A & T .......... $395.95 

IOV-1096K 80 x 48 upgrade _.... . .. . $39.95 

VDB-8024 - SD Systems 
80 x 24 f / U mapped video hoard 1<•ith keyboard /10. and 
on-hoard Z·80A*. 
IOV-1020K Kit ___ .. _... _. _. $399.95 
IOV-1020A Jade A & 7' ... _. __ . ___ _ $459.95 

VIDEO BOARD - Jade 
64 characll'rs x 16 /ines, 7 x 9 dot matrix.{ull upperl /ower 
case ASC/J character set, numhas, symhuls, and grcel~ 
letters. nornw //rt!(;erS(.• / blinking [l idl'O, S -100. 
IOV-1050K Kit . _.. ____ ____ . _ $99.95 
IOV-1050A A & 7' ... .. ... .. .. _ $125.00 
IOV-10508 Bareboard ···- · - ---·--·- $19.95 

MAINFRAME - Cal Comp Sys 
J.2 slut S-100 mainframe w ilJP. 20 amp power supply 

ENC-112106 A & 1' $429.95 

ASCII KEYBOARDS - Microswitch 
58 key plus numeric pad and control keys 

K8A-99058 A & T ................... $39.95 


;1rcle 207 on Inquiry card. 

S-100 Memory 

65 cps. hr"·dirt•ft imwl. lelll'r quality printer with deluxC' 
tractor ml'chanism, hath parallel and Sl'rial interfaces un­. $55.00 huard, 16K huffer. rihhun, print thimh/e, J{raphics, micro· $219.95 spacl' jus1:ificatiu11, data cable. and self fe.,udia~rro~lir

$249.95 RUM. 
. . . . . . . . . . . . . $289.95 PR0-55511 without J6K buffer $2795.00 

$324.95 PR0-55512 with !6K buffer .. . $2895.00 
$359.95 

add $50.00 MX-80 - Epson 
132 column, 9 x 9 dut matrix, multiple fonts 

64K RAM - Calif Computer Sys PRM-27080 Save $100.00 Call 
MHz hanl? port I hanh hyte selectable. extended 

MX-70addrC'ssinJ<. J6K bani.- seh-ctabl<'. PHANTOM line allows 
PRM-27070 With Graftrax II .. .. CallmC'mury uualay. 8080 I Z -80 I front panel cumpatihh•. 
Interface for Apple _. __ . __ . _. $110.00MEM-64565A A & 7' $575.00 

CENTRONICS 737-1
EXPANDORAM II - S D Systems 9 x N dut matrix. letter quality, proportional spacinp 
4 MHz RAM hoard <'Xpa11dablc {rum 16K to 64K PRM-15737 Parallel . _. _.. . $725.00 

MEM-16630K I6K hit $275.95 With interface for Apple . . . _. . $825.00 
MEM-32631 K 32K hit ... . . .. . __ _. _ $295.95 

MEM-48632K 48K hit $315.95 

MEM-64633K 64 K hit $335.95 Single Board Computers 

Assembled & tested _ add $50.00 


Z-80* STARTER KIT - SD Systems 
32K STATIC RAM - Jade Cumpl<'te z-so· computer1<•ith RAM. ROM . /10 , display, 


2 ur 4 MHz expandablt' static RAM hoard USC'S 2/ 14L's 
 heyhuard. manual. and klu/.fl' area. 

CPS-30010K Kit _. _. ......... .. $369.95
MEM-16151K J6K 4 MHz hit .... . _ $169.95 
CPS-30010A Jade A & 7' $459.95MEM-32151K :J2K 4 MHz hit .... . . $299.95 


Assembled & tested . . . . . _.... _. add $50.00 

AIM-65 - Rockwell 

6.502 cumpulrr with alphanum eric display, printer. &
l 6K STATIC RAM - Cal Comp Sys kt•yhuard, and complete instructional manuals 


2 or 4 MHz J6K static RAM hoard. IEEE S-100, hank 
 CPK-50165 I K AIM . . - .. - . .. _... $449.95 
selectahle. Phantom capahility, addressable in 4K hlochs CPK-50465 4K AIM .. . . .. _. . ..... . $499.95 
MEM-16160A !6K 2 MHz A & T _ $286.95 SFK-74600008E BK BASIC ROM _. . $99.95 
MEM-16162A !6K 4 MHz A & T $289.95 SFK-64600004E 4K assembler ROM $84.95
MEM-161608 Bare board . . ______ __ . _ $50.00 PSX-030A Power supply ....... . .. . . _ $64.95 

ENX-000002 Enclosure .... $54.95 
PB-I - S.S.M. 

2708. 2716 EPROM hoard with built-in pruprammer 4K AIM. BK HAS IC. po1<•er supply, & c11clus11re 

MEM-99510K Kit _.. _. . __ ... $139.95 Special package price ........ _. $675.00 

MEM-99510A A & 7' .............. _ $199.95 


DISKETTES - Jade 
PROM-100 - SD Systems JJarJ.!ain prices un maJ.!111fice11t mapnctic media 

2708, 2716, 27.'12. 2758, & 2516 EPRUM pruwammer .1 1/1" single sided, single density, box of 10 

MEM-99520K Kit . _ $219.95 MM0-5110103 Soft sector ..... _ $27.95 

MEM-99520A Jade A & T .. _.... __ $269.95 MM0-5111003 IO sector . ___ $27.95 


MM0-5111603 16 sector $27.95 
!;it," doubl e s ided, doubl e density, box of JOS-1001/0 

MM0-5220103 Soft sector $39.95 
8" single sided, singl e density, box of 101/0-4 - S.S.M. MM0-8110103 Soft sector - ... $33.95

2 S<'rial I 10 ports plus 2 parallel //0 ports 
IOl-lOlOK Kil _. . _. _. ... __ ......... $159.95 H" sing-le sided , double density. box of JO 

IOl-lOlOA A & 7' __ . .. .. .. . .. $219.95 MM0-8120103 Soft sector ____ $39.95 
101-10108 Bare board _. _. .. ..... .. _ $35.00 8" double sided, double density, box of JO 

MM0-8220103 Soft sector . . . ... ..... $49.95 

S.P.I.C. - Jade S-100 CARD CAGE - Vector 
Our'"""' 110 card with 2 S/O's. 4 CTC's. and I PIO 19" rack mountable. adjustable, hQlds 21 cards 

IOl-1045K 2 CTC's, I SIO, I PIO $199.00 VCT-CCK 100 Anodized Al ________ . _ $47.95 

IOl-1045A A & 7' .. ... . _... . _.... __ $259.00 

IOl-1046K ./ CTC's, 2 SI O's, J PIO $259.00 Metal caRc 11•ith card J111ides & fan mounting 

IOl-1046A A & T . _. . .. _......... . _ $319.00 ENX-106601 Six slot .. . - - . - .. - - __ . _. $29.95 


IOl-10458 Bareboardwl manual - -· $59.95···········1 
IOI-10450 Manual only .. - - . - ... - .. - $20.00 .-PIACE ORDERS TOLL FREE 

I IContinental U.S. Inside California 
Software I 800-421-5500 800-262-1710 I 

CP/M 2.2 - Digital Research I Fol '/''"'""2"{3~·9;;3~::Fi'o'1"" ''"' ml/ I 
Latest & must puu1c•rful releasl' of CPI M 

SFC-525060000 Manual set ... . . $24.95 
SFC-52506000M 5'h'' dish & manual $149.95 I ~~'*El I 
SFC-52506000F 8" dish & manual $149.95 • 11DOJ w_ f,~c'::fn~~~~v~~~~~~~J~2;,o • 

TERMS OF S.l\LE: Cash, checks, credit cnrds. orSDOS - SD Systems 1 1Purdwst.• Onlt.'rs fr;1m qualifil •d firms and insti lutions. 

/JOS. CBASIC·2, Z·BO* assemhlerl editurl /inka I Minimum nrdt•r $ Jtd l0 . Cal ifornia n•sid1·nts add I}·~; . tax. I 


SFX-550010000 Manual set ·. · - - · · · $24.95 Minimum shipping anri handling l'harge ~;UJO ·Pric: inJ{ 


SFX-55001002M 51/.i'' dishs & man $$1 99 ..9 5 I 1-1nd -uhj•·<- .
av-ailah-ility ,_ ·t to t-·-b1..,j{h-outn-olil'c.I 
SFX-55001006F 8" dish & manual 19 9 9 5 • 



CAlifoRNiA DiGiTAl 

Post Office Box 3097 B • Torrance, California 90503 

I 1a.: 1~ PLASTIC LIBRARY CJ\5£ INCLUD ED wrr·ll THE 
PUHCH.~SE OF EVERY ne.x OF IJISJ..t.:T"n:s. 

T en boxes $22.75 01e hundred boxes $21.50 

.\11.\rlJ IZ'!t:. l.1 l' l. Si llo:< 10 bu><c~ 
,..,, 

S2';".00 $25.00 S<::ou: h7 °H(U)(JO)O ti l $31.0ll $.2!1 .00 
~. 0 0 27 .00 ll ys«11 .JS. OD .JJ. 0 0 

1. l loll l" L\ t.; lt Scuich bux 10 b x. U ys:u1 lxi:t lO ll:<. ~UC\ Uuit !O b.~ . 
Sm r lc s ille/sin f,le den. H0 - 0 .;3:,, .; 3J. :li -l 0/1 ~4!!. ~-11. 3060 ~ :; , 5 .J . 
Srn11h: s l<Jd•h.u b l e tlen . Hl - 0 ~5. .W J. J ':.,! 01 l d ;:-,, 7 J, J O!.'O J7 . 15. 
Sm 11J.. s i<.le/32 t"'cwr H0-32 35. JJ . 11~. 
lJ.,1 \Jk 5 idc/llou bl ... 0. HJ-0 6"1 . ~~ - 11 a. J ll 5 ·l '.J . " ;, 

SCU I C ll brMid h..11d e.le.M1tn£ kit . !'?ol.~~ :O. l.\11\ - Ct\f.:i l!U I p l,...;os .., Sf""d fy 5 L/ 1 B" 

Yricc,. :.va1fabl ,... 011 request ior; tapl·. ca r t r id~rs . di11!.p.1cks. vuh111 n tibkt'lh.·s. 

MEMORY .~. - t 
~ -·ffi, 

TRS-80 $251 w~: :11c4 ,[ ~' 
APPLE II . /f , 

16k memor (8)4116 's . ....­ ,· : 
. . " 

i.·ac tory prime. Unconditionally (. ~ •' 
1:,1'Jar cnteed for one full year. .-:;T J') 
Add $3.00 for TRS-80 jumpers ~1 
and ins truct ions. · · ~ .1 

DYNAMIC 
32+ 100+ lf\'. .. 

411 6 - 200ns 3. 25 3. 00 2. 75 2. 50 
4116 l 50n s 3. 75 3. 50 >L 2:1 3 . 00 
4154 04K 49. 50 45. 00 

STATIC 
21 L02 450ns. I. 19 1. 05 .9U 
21L02 250ns I. 49 1. 45 l. 39 
2 ll 4L4 450ns 3. ~5 2. U5 2. 75 2. 50 
2 114L3 300ns 4. 25 3. 75 3. 00 2. 75 
·1 044 - 4 450ns 4. 95 4. 50 4. 25 4. 00 
4044-~ 2:l0 ns 5. 50 4. 95 4. 50 4. 35 
525 7- 3 300ns 4. 47 4 . 25 4. 05 3. 75 

EPROM 
2708 450ns 4. ~5 4. 50 3 . 7 ;) 3. 25 
2716 5V. 7. 95 G. 50 5. 00 4 . 50 
2716 tri-vo lt 9. 9:, u. 00 8. 25 7. 50 
2732 Intel 19. 00 17. 50 lG. 00 
2532 T l 21. 50 19. 00 
27G4 

direct connect Your Choice 

MODEM $169 
lti,...··1 ,.,,,.,,. ~ , 1 ""'''"' • 11 1 lh .1l\' l u~ .. y( mf" f° '' .ol l •••tJl••·l<tll" ,. •t l., •t<'"" ' llr•:•~ 1tA 1 
.~91,..· 1 ,,....,1 •11 11 •<-<A1111h.· ' •>!.I..,, ... ( 1""""'' , 1•t ,, r ul 11 , 11• 1 ... ., n: ·l 1u111 ... 

111<- Litl\'< ' r' "'-'I l >,,t.. ~VSH•I s I UJ l . i • I s S• ~ lh.'h !il'h.•c1;,hlt· h•t w<·• n am1wo:1· J.ltl Or'IC­

1w,t•• , ... 1. " · I ul k lie LI IOJ cUtu w .1 1hlc . lJi1·•·cdY t:'"""'"'ll t" 111.: '"'"' ,, .,,,1u1ar 
1d,pl1<11l<' 1 1d.. L00 ~ IH.l"'crul Ir"'" 1!u·l•·l •·p h"u'· l1 11,._ Nn 111·... 1 1u 1<,.;;111· noud,••" i 11 
pr+ • ~l l•oll\ IO ,\ .C.)>O\l:t.:r r "o;q 1l 1d1 . \ !O l l ·IU !l.I' :.! 1>< 11 11ul,.;. 

'••\ ,\ 1<<• 1i' · c,.1 ,·01111c.:ts I • I• <~t. ol l hc no._·,.. " t;, ·11 " ., ,.,.1u l :11· h.uuls1·1 s . Ii i<: .• lur 
u u ll if •l1· 11111• 11f lic1._· tcl1.·1>11nn<-·,,_ 11 .,1u u ·c~ •·ln •· fll .J ,\.1 :, \ ">W1.' r'. ~IO!J · l lt: \I' :.! Lh. 

UUS 103J / l.P J\UTO ,\NSWcll $219 

(~h1· r .\lo.rr"" l •ro· '" 
,.\1l•httrn1.tl h.· 1· ll1l1)h 
llhCO\S ·~11 I !Iron 
ll1 S n1s:'U :.!1tn n·s 

• IJ1!1C(I!> '.":.! I •l l' 1n 
h1-in1s ~ · :.! :.! ,. , .... ~ 

26Megabyte 
Hard Disk Drive 

from 

GEORGE MORROW'S 
Thinker Toys 
$3950 

~::;~ ~~~~ -·~ ;·~·~:·.·.~;1·~;.· ~ :'-~ 
11·•,; 1 ,r1 <1 i :.' 1:011u ·,,lhr 

!>"n,•h lO\)..J r,1 nu 1-r!;.c•· ~ 1 

·'"'" \llh 1u.... .... :• 
IJ - lo l<·n \f.-•nll lo •• rc l "•" 

HEWLETT PACKARD 

$2650 
1'111: ffrw l l'lt l' ;ickar d flP- U '"• 1s a cuw · 
plt•t,,. lo " · cos t 1001·1.1\J k cmuJ"'" ' ' ' 

~ 
~~~~~::::--- s ,· s t c 1 11. l 'hlii iii'\!' co111a in ~·1 L 11.1 d';.oj.! \• 

i n cludes C.:J 'li, w,.vl11>;11 ·d. l'l'llllo:t' , 
C ltr displ .i\ ..ru.l c .• 1seu.., 1 .11>~· d rl\·c. 
~;\·~ - l l l'Ki JO l hs. 

The new flSH ti!\11._•1· " m s y uu1 · humc JllSI l ik l.' clo ck10.o rk. T u ms <HI l<1111ps ru1d 
;ipp!1 ;inccs whilt : vou 1· aw:•.V ll' <>lll hol\1<:. t:omJl h .•t t:!y c0111 Jl a ti \JJ.., " h l1 .v'"U' e x· 
istln1: S .~'Sl\•nt :\ 0 10 dcvLc c K. 

~SH Ti mer ci~hl c h-.n nd $6~.00 .\1>Pllanc ., :\ lodult: :.oo \\'. .:- 1 1.:i , 
. b. ! H: r ~-Ut\\ rol c •n:io l c J.1. 15 l... a111p :\ lo1 tuh' JOO Wa lls l:l. !.1 0> 
U ltr:1srn1ic t;'m1t1·oll t· 1· 1!1. lt., ;i.'.I. \\ full c ontrol " ·:ill s nLtch I ~ . 5 U 

S·100 Mother Board $35 

Quiet
Buss 
8803·18 
18 slot 
IMSAI 

S-l 00 .l 2 ;'"o"ccllt c l'!; 
lmsai svl<.h.· r . :U.U' rm' 
lmsai "' u 'c11,r.11•L l'll 
S ullms llt·lk l. .:o,o· 
Sull lns l !1· L\,·I. \\ / \\· 
!llULlll/,Ut J11· , I Ln ' 

. 156' c.;.., ntc r sls1.111d.1 r 1l l 

}~ . 't't ~2. -.o 
l .1:15 L01t 1 
L 1U LOU 

,·,,J, ;.uo 
J. •1 , 1. oCJ 

:!'.!/4-; l,\rn l::v cl ~1 :!.I.'• 
JG/7~ IJi t ilal l ;1·0<.1p S I r "· ·,o 
Jsn:.! l •1c ;1aJ i:r '-"• t• W/ \\· li.uu 1.t. I • 
u/a6 '.\h o1 ..ra1.11 01lUUSfl" !L6U ti .I '• 
u/a6 :\lu10. 6UOO \ \ /\\ 7.UO ti.Ii.-. 

!:. t l.t.HA I l . U ClllCUIT SOL'hi. 1 S 
I .ow l'rc.rik Wir~· W1· .• 1> 
t:...·h IUO• c:u:h I UU­
.$.lO $,Ul <:;. H 

.10 ,I I _.I I... 

.:.•ll 
1. I ~ 
I.l ei 

I·<;........................; ·I 
"""".,, l'\'p.._· ~·aeh IU · 2·1 :;·,· 

Dl:. ~' l' , .. :1.1 .. ) 1. 60 ~I .-Ill s1. m 
IJ!·: l.I S '"1 1< .l!.: '2 . i:. ~-00 l.tJO 
llE h·Jvd i. ·,u 1.11 l . ~ u 

U\ l ."11' . 11;tlc :! . t ~, 

ll1\l'>Sfc111Jk J . ';!.-. 
1.1,\ huor '!./]• l. 60 
1111 r,p ,,.;Jc : ~ • ,; 0 ~ . J ·, :!.'!. ' 
IJH:.!.'>S r~n1.1k .1.:i:. ·1 .1 .; 
1111 l1vud :.!/P l. J.~ l .•J.J 
tlCJ 71' n•:Jc .. . !O 1.00 
l 1C ii S C1•n ..d.._­ ti.UO -, . 1 c, 
11<.: houd :!I I' ' !.'.F1 :!.OU 

IJU'>Ol'm.il" 01..iO J .IU :_; , 
IJU!>US fem.ale !IAO 11,60 11.00 
lJU;.()hoo• l :..'/l':.!.60 :!.10 

t.:l . "'l l l U.l!'•W~-
;,;.:IO:lbO • .~:; G.1.:. 

l l ! ll llU!'> t,;,\111. l~ (.; (lf\f\l:. t:TOll!:i 
17 /~I :1 " d~l < L C! ~ l. 1'1 .l.!l'i 
20/1u rns. uu '•.6 ', s.u.i ~.7u 
r.t~,o n" <! i sl< .>.!JO l.!•O 

NEW 
from 

Shu~rt 
Teclmolo9y 

6 
Megabyte 
Hard Disk Drive 

Pac kaged in the same physica l size as the industry stan­
dard 5 l /4" minifloppy disk drive. The micro- Winches ­
ter stores thirty times as much data (G. 38 megabytes 
unfo1·matte<l}. accesses data twice as fast Cl 70 milli ­
seconds) and transfe rs dn.tn. twenty times faster (5 .0 
me~abits per second. ) 

The ST:i06 is ractory sealed to protect the niedia from 
environmental contaminates. Hequires only DC voltage. 

Uual California Dig ital 5 I /4 " e nclosur e. 
5'1'506 ddvc a nd power supply. 

Shuga.rt Associates SA400 r emovabl e 
nicd i a disk drive for above pn.ckage. add : 
S-1 00 & Apple control ler sche<luled for 
spring r e l ease. 

801/ R Disk Dr ive 

~1500 

$300 

~: 1 ~ 1t~·, :;: ~~j'~·n~:~~•~r 1;, ~Ol~ l ~~..; ~L~:~~::::l4;;.~~-rrt~J-'. :;".::~:i~ f~~;l;l~:m- $795 
llorurnt:cm:u \..i inc lu c.l cd. JG [lWn c.ls . fl lSU- 1801 

~~·:;~~1~ 1 ~1.h~\~ ~ l~~ l\~;1 11 !" 'O Shu j!a rt 110\H 1hsk d>' h·cs . $1195 
Lli .s k 1!1·n·c cable. 6 fl:'l'I \0 1"\llUAu;:1u r Yl'lth •!d j.!c c -1 r <.l c•~w · · .:i m· 

'" ho1h f.' <1d s . WCA- SiOS $2.i .OO 
l.lpurL lli sk •ll'i \·es. :!:!0\'. :,OJ\ll h add ~:.0 . 00 r~·r di sk drive. 

SURPLUS 
DATA INPUT 

... ~~ TERMINAL 
~~~ • T h1 • lu•v•l .t1 i u111 .."'1n .d•..,•.-..C<1fll lv .oc• 

quirc <J rr o m 1hc C ~ !C divl.!!un ui the L•crccc 
Cori •Qr"'i1tvn., T~ un ll "'31 o r t1:1n<llly c.l1: s l ~nctl 

to r lnp.o11A11 d:ol.;o dl r ir-ctlor Ontu n••t..'11<1~' 1...,. 

J'),.• ,v~ to:m ia com11ri1cc.I of ,, p r em ium c :.i:I .ohmtinium :111d li b~· r i:bslll ~·nclo1nr o:t , 

::~i':: .~ ,.";\~ ~,1.~~'.:~~·,"' ~~t 1~, ;~ I ~~ '~~~~,'~ c!~ ~~~! . " ' ~~:rk~~~,1~·; ~~;! .~:'. ~'?.rd~~',,},:~:: 
;u:cc 11 1.u1 c~· o f data :1 <.I ul t:r!s 1he op..·r.Jtor or P <' Ud m g p r ublcms . 
Hui mos• or ;JI 1hi s " l:!>l :O" tc rrn1nLI, " It h a lilt l•· 1m.ol(ln.u lo:m . or ..... bc e 11 iln1<o: r ed 
\U 1u;,kc \)u • 11cdcc1 hontc f • r an :S·LllO ~~. ,,.,,.,,. and \'ld ,·o Uispl .;~·: or wi1h s l1 £h1 
mmhf! c.l1io11 will a c ~e111 lhc n oc~ 111 · 1:ll o\1/11-G:'> 1 it' r olt'Ut• 11<1u• r . 

I l''C' \'"'l l'r(l.l.ol~ po•c r .-Ujlf>I\' 11 •<''•ll .;bl1• tor JI All lHt.-i.J J~O. "~"' J u..1 .. IJ..., .. 1 
AU .,uu• _...., ua .. . .:o:llr.11 i:an41tl«a. Or1.:1n.4 ..cq11 1 1•~un tw,. r t =oo. .!'.:' I i.. . 

•ss Sankyo Magnetic 
Card Transport 

l' hi s S.tn.."'"l.';ird 11·.• 11 .. p o r t "' ._ " i•hl.. of s1or1:1 ..; 
.111tl 1-..:u·i.·\' tm : .,·er IUO ch.; 1-., ~·i.· r ,; or t!Jt:i lrom 
.. ll 1n •· I._• :? ;11 I iii' sn·lt: .,.,,,·11-:1tl­ .1 .. 1 • c.irtl . 

\lut1•r1 ,,,. 1 1 ,.,,.1,.or.1"" 1""11~ tli. · ,,. , :.; uclit: c.•nt .r- r -os" 11t,.fv11r ch.111 11 1 J ro;.1tl/>1du.· 
1,. " ' lro untk· r 1"" ,.,.,•..,..l•I•. Id,,.,. ! lo t· :un · tit\' r• 1·(>c1: :0 .'l 111:., 'l'Jd 1':•1iuu "''""'I"" .t.IJ 
" ...., • ., vf '"C...-i• ,. ,.,,, lhUSl ti\' r..d11low l v r1•1t 1o·h 11. llri ~ m 1/ ' ' "'\ "''"' $~00.00 

1i..._..,., ·tit 1\ l<AI ..111tl '"' t•lt.·e~r.I 111d 1.1 d<..•1l. ;-.:,. .. su q >l u ,; . ~l·• ~·!)l '. IC 

---­ - ­... 
~ ; 

I I • 

PORTABLE DATA ENT RY SYSTEM 
The.·•~ u•cd d.M" 1crn l1uh "'ll! r ot orl i'lJ&nllv lk•l.fl•"'~ !or C""t;11 ..t1 •UJn' u,..;l\' r <..'rllry 
_.,.,.1..; .,.. Tl\ou' up~ r;Uor L'f'llC'l'\I: 1h.. 111~n'Ot'Y c Ontrttl mim lX' r . 11 ,• r d M~t,., ~ 

l1Mc.I .and th,• uni! priCC'. Atl11 r .11 1 po:or:.lr.cnl11111>1 1~,. t.n"' <-r.tc t' o:d. 1tw "'•'-" w 4.:­
MllltJ•· le 1ckph0<11'1d , the hand•.,·1 111 JIJ :M:.,d In 1h..: ,.cuuslk cou11l l!' r ..,.. all t l't .. t"C • 
L'l>r tl.-ll h1for11• .. 1h,1n ii trM111• IUC"J b;i<ck th" J".ls l c r .:on1pu1 ..·r. 
•::r.ch •••h·rn 11icl111dC'•: C:a••ol'ttC' .:11'1\'c uult: llcn•vv.111:11 .. bc.11 kqt.oo'l.rJ 01lth LJ-:O 
d.1111 1 1-..; I 1VT (.ould u· ~ lC...J ' • llh d1...•ri:,•r. ;\ c"u1 lcill 11:00111 .... r .Ml<! OH:.!l cabl o:o • 
AH u111111 1"<'11 uvl!'d from •C!t'l"IC'ol' lJt •Orkll'I C ~omlillun. Or11: in.J co..-t o...., r U,:iCIO. 

Regulated
Power Supply 

5VOLT 5AMP 



---- -- --- -- - ---- - - -----
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CAlifoRNiA DiGiTAl 

Post Off ir.~e Box 3097 B • Torrance, California 90503 


MEMOREX 


NEW 
from 

INTEGRAL DATA 

460 
PaPerTii!er 
GR:~W1cs sn~o 

The 4GO PapL•r Tiger usl'S " dot matrix ch;:iracte r formation tL•ehn!<1ue in which thoi! ­

ptncem<: nt o( the dots ovcrlup bo1h horizontally ;mU vertically to achieve a corre ­

spo11Ul.' 11cc qual i ty p r!nt in r; . 

The prin t., r ' s nine- wire p r{ lll hl'ad uses staggered needle ro1~S tu c rea te the ver ­

tically over lapping dou . Tlw h"ad i s driv"n b 1-dlrectionally 1H1<.le r micropro­
cesso r control by a stepper motor 4rtven ffi!.:ch.uittLm­
. r ...o- K " bu ffe r aJlo.,,·s the prin1er to accept the entire con1cr1l of a l,!120 character 
CHT s c rt" n . Wiih i:r;iphics suggested retail rwicc Sl.3~5 27 lbs. J>llV-460(.; 

Flru1Jly ;;i r eaoonably p rl cl!d lclte r q u ali ty p r int "r, . Ui - di r 1:ctional p r\n1i ng ilt 

25 c ha r act e r s pe r s ecoruJ, 1''ull 136 p r int posi t ions wide . P r op ort lonal s p ilci n g 

1/ 120" horizon1a, 1/48" ver tical. 

Uses standard Diablo brand ln tl'rchangab!c 4:iisy print wheels, 

l!lll'I 11 085 CPU mi c r opr occ s !IO r contro! kd. Inte r fac es via Centroriics p ara.Ite l 

connec tor . Sh ippin i: 58 ll.>9. P R \' - 300 . 


..........~
Ti!LMPiMODEL43 ~· : 
4320 KEYBO AHD MODELS s, 

T TL s e r ia l o ut put AAA $ 995 ~ r 

RS232 s e ria l AAK 1050 ~ 

Frict ion 80 c o lum n AAE 1100 

Friction 80 RS232 AAL 11 95 . . ... ... . . - . 

Be ll 10 3 I'vlode m AAB 14 95 
 'R': 

C:EnTRDmc:s _, - .,. 

730 $595 :__·~4!'1.I 
737 $750 . -~ 

!doth the Ce 1~tron tcs 730 a nd the ?31' r.roi- c-np.itJI"" (If ,.Clll• 'f'lllrit;": 
s t anda r d office !cllt:rlwa11or pin feed continuous forn is. 
..or h igher rcsolut!on the 737 lm , lcmente a nine w!re <.101 
matrix prim ht'ad. P;ir;i llcl in1crfaci11 11:. Add :SGS for 
RS2J2. PRC-730P (SJ. P RC- 737!' (SJ 17 lbs. 

S"DISKETTES 

25 WITH 

~.~~vE 
CASE 

l\1'CGl)l!Y m,! M , !novr·"~ Ct>r,.r;ititill 
h.1<! 3 c.incd!:11lon •~1 ,, o:o,.1r:u~1 l • r 
!• l11Jck loa• I of cll:l1t l11d• <h~kc!\~4. 
C.:allfonua IJi~i: ol w~.s fon1m ..h: lo(, ., 
off.,red•hi11lo.&<1orpr1mc1.·.ur11fl(te'" 
meaii! . 

!'hesc d1skc1tc3 ,.,. ., 'U XDH .~ '.'I U El1 · · 

hut " "' lf\ln r .1111• '•'•' h r i1 1u .di1.,. 
~ '""' o re .• !!rant!. ( n UGO sin~k J.., n. I 
l.ik" all <l11Sk<'ltc~ sold by Caliform ;1 
llu'!ilal. alihr;iry<;>.1s,.i11$upplu:<l 
fre., v:ith the )>l•rch::isc of ev.,ry :,o~. 

!'his o!fo:r le snbJcc• 10 r..:maunn~ 

J.,,.cr.1oryonl"",''· 


EPSO 
MXBO C orrespondence qua.lily pri nti ng. 

A 10 1of printt.•rs cos ting a 101 morl' ca n'! touch tl'u: M.\'. -[q)'~ 
perform;mcl'. It gives you a chain~ of 40, 80. 66 or 1 3~ col­
l1mns of pr int ing in JS. many us four dis tinct prin ting dl•nsity 
modes, a lo tul o f lwclvc diffcrt•nl ..:ombini tions 1dm·hc.1nImmediate Delivery 

Only 

--- - 3101 - --- Displa y 

- - --- -·-- Termlna l 

discount 
price 

AMPEX 
DIALOGUE 80 


CRT TERMINAL 


s995 

Hazeltine 1510 
ll azelt in e 15 20 
Hew lett P acka rd 2621 A 
He wle tt Packard 262 1P 
rs rvt 3101 - 10 charac ter mode green 
IB M 3101- 20 block m ode 
L ea r Seigle r 3A uppe r case only 
L ear Seigle r ADM5 
L ear Seigl er A Df\•131 
L ea r Sei g l e r ADM42 
Soroc IQ 120 
Sor oc IQ 135 NE W 
Soroc IQ 140 de tatchable key boa rd 
Tele video 912C 
Televideo 920C 
T e lev i deo 95 0C deta tc ha ble keybd. 
Zenith 2 -19 

99 5 
15 95 
1895 

VIDEO MONITORS 

B MC KG12C l BMl-l z 

P-31 grn phos ~hor $ 259 
Lcedex/ Amdek l 2" 100 129 
L eedex 100 g r een 169 
Lccd<?x lf) 0 - 80 197 
Ititnc hi color 13" 3fl9 
Zo11lth color 13" 379 
NEC green phosphor 219 
Pana.son ic color l O" 
S:.u1yo ti" BW 
Sanyo 12" green phos . 
Sru1yo 15" BW 
Sanyo 13 1 

' c:o lor 

75 
accommod.1te m.>.ir ly .1ny pri nting rc4llirl'flll'nt. 

Bidircc lion.:i l pri nt in j.\. Lo gic.ii scddng 
of sho rll' SI linl''-· 80 CPS . 64 !~'1'•''"(""" l"1 1 .u.1llt! r ~ . Fmmi. 
h.1n d ling. Thc li ~ t u f st andard l 11 . lll 1 rt.,.~(ll(.'5 0n .ind o n . Thc 

~~~.-i~~':·,~1~~c~cp~:~~~-c~:;1~1~~r~1~~~~:·i~~1~1~;;:~1~:~~ 
nanly af1ord,1bk prtCL' rnnj.\l' . 


A8CDEFGH I Jt< U 1hlDPORSTU 1J WX YU4BCO EFG HI,J 


.ACCESSORIES FOR THE 
~ -...., .. ,APPLE 


COMPUTER 

C AU FOR NIA C O!'l lP UT E R SYSTEMS 
Aritl1mc!ic P roceSHOr 78 11 B/C S 319 
Asyn chro n01.1 s &erl;tl In t e r fa ce 7710 129 
Cl'lltro nics In te rfac e c ard 7128 'J5 
12 K PR0;'\1 Module 71 14 G!'.l 
Calcnt lc r/O oc k. Da t. back-u p 7421 ~rn 
P:i.r a llcl lntcrfilce 7720/\ ~ 9 

Prograrn<lble Timer 7HOA 99 
Anal og / Oigi tal conver ler 1 .;10•.\ 99 

;\l!CHOSOi.-1. Pl{QDUCTS 
Apple t o Z - 80 CPU card :n9 
O. C. H A Y ES P R ODUCTS 
Mlcromo<.Jem fo r1\ pple :1 1 ~ 
COMPUTER ST OP P ROD UCTS 
Dou bl e Vj5ion I 80 Column Vi deo 2~,o 
IN T ERAC TI VE STR UCTUR E S 
16 Channel A/U card A J0 / 2 275 

MCC..'~;i[;-.,: c • lilP UT ER P ROD UCTS 
! n1ro X -1 0 sys tem ror BSR S2J9 
Intro X•I O c:i.rd onl )' 165 
16 channel AJJ/ OA 8 bit :ll!I 
Apple C loc k batte ry b ack - up 

~d:r~11~:rwf1f. 2r~?1e r 
ROM Writcr/Progra.:nmcr 
APPl.E BRA'.'\D PRODL'CTS 
,\pplc l.::ini.:i•agc card 

~i~~~~ ~~:~ :::~~~~~:~~l ier 
Appl e p ll r ai lc l Inte r fac e 
SS:\! MIC R OCOMPUTER 
Dual se!rlal par,Ulcl imerf<lce 1\IO 

SORRE NT O V1\LLF.Y ~.;gcc.1 4,n.;S: 

8" flo ppy con t r o ll e r ! Pa s ~:il) JGO 

5-100 BOARDS 

Assembled •Tested • Burned-in 

i!-~·-· • . . • . • • . •·r • · ­

.. ' ' . ~ .. -~-,-. 

~"j_-~"··.1.i ......:;~ 

~ -. ·~-~-~:: -
CPU BOAIUlS 

C;tllf. Comput~·r 28lOA Z-80 
D:'llA. 4 :\ 111~ llU(;. C ~~ I O $250 

<i0tlhou1 Z-80 :q blt. l:'l!ll<L 
n! JC-VZllO 

Uoclbovt liOH'.1 / llOIHl \lu;1l 16 bit 
processor llU<.:-Vll8 

:'llcasuren•ent Sys1cn1s Z-60 
4 seri nl 2 po 1ral:d real 1im~ 
clock. a vector HllC-:'l lZ!lO w :; 

SJJ Syst~·ms SUC-200 Z-1:10 
wi!hscriaJ/\.parallel 
1/0 por1s BDC-SUC2 36.; 

Tclctek FUC-l sini;le boa rd 
CPU ~. nappy <.Jisk controll (·r 
p lus i /O B IJC - FDCI 

:'llA l:\l· RA:\IJ::S 

Calif. Con,putcr 2200,\ 12 slot II. 


·nX' 1~rstir:;~1c ~~;;:~{~"u ~~~ 
rl.I 22 sto1 1al.>lc J:::'\:.1 -T2~ 6:io 

Godbout m:i. inf r u ,. l:::'\.\1-(;~.lF 

i1 IEl\IORY B01\HllS 

Calif. Ccu11put c r 2 U!i 5 ,\ U IJ.;, 
ti~·am i c l1'C !1 1e ry l.lDi\ l- C'!f1(l:'i ;$.j ;?!J 

C ..tif. Computer 201 6 rn..-
st<1tLc m c11 oo r1· U!J:\l-C2016 

C J i!. Compul"r :!OJ'.! J2 '°' 
o;Latic n ..:-niQrv BO~ 1-C:W:t'.! ;g~ 

(of)d H.U~ lb. ii; 17 li- IK o;t;1tic 
11 °.,111 ery 16 l1it BL/~.1 -V l 7 1 0~ '.', 

Sil Systems i~x:>andor:irn II 
16 >\ drnamic lllli\ l-1;.;~I.:> 2!t:'i 
64K dynamic DIJl\J-1·;:\G.: 37:; 

»leasurcmclll 	Systems U.\IB640 0 
l or ,\J pha :'l li crollll.\1-:'llG-IOO 

J::l'RO:.z .aO,\l\US 
lll 11.iul R.::• ... n. r 'l° to 3:>K . 2715 

pron>s ~•oar:. Bll:l.!•l.)PJ2 
Sl1 5,·s tL·ms l•ron •- 100 

lll J:'l!-P l l O 

-· , - ..-.j 
lt ' 

~ . 

- .t-Le PPY UISK CONTROL LER 
Cahf. Compu1< r H22A .,,. ;lh 

2. 2 CJ'; \ 1 UUF- C2.; 22 
Vollbout' ' Di skCf\l• 

0 
featu r estl•" 

t\l;:C 7G ."i cont r olle r . UMi\ 
arbi tr:ition BDF - VDI 

Me;isuremen1Sys1cms 7G5chip, 
sin!,!le & double density. J::rror 
recovery IlDl - .\!l- -ll ll 

SU Sys t i:>nis \ ' ••1'1,1flVfJp.or ll 
Uouble dcns !t.Y l\1Jl - VF 2 

l' a r bcll D/JJ BDF-TF2 
:'llorrow u.,slgn IJ1skJo ck"J I 

s rni:-k dcnsltv UUl· -UJl 
;'\lorrow Dt!shin lli s k Jockey If 

d o ub le d e n s il y l.lllF-lJJ2 

rat:Rl- .-\CE l lOARIJS 
Calir. Conpul<' r ~718 110 

2 so:ria l /2 p:i r I BUT- 1'..:2'il 8 
:1JorrowJJ.,5! gns Swi1chboa r<.l 

2 sl•ri;ii / I µ. 1r l lWT~:'l lSH 
.\tor r ow !Jcsurns .\h.l.tiboa r 4 

J s ~·r1<ll /J i'. ~H uu-r- :-1:1m 
t:odborJt Jntc rf.ici:r 01e 

2 seria l /:.! par '! HDS- (;b\ 
1 ;u Jb1~11 lmL·rf,1c1· r '!'wo 

l SL· r i.il/J p;~r ' l !ll lS- c.: • 2 

SPl ' ClALITY JlO,\HlJS 

t.ir Con •pull' r rt· a l 1m1e clccJ.. / 
calcnd.ir HllS-OCK 

,\ rice J::t..:c. Win· wrap proto-
IYPL' huar<.J BUS-A\~\\ 

:\rtcc Eke . Gc11cr;il l'urp ose 
proto bo;ird lllJS•,\ti l• 

Uodbout ~J1t-c1 r-1 1;o colo r 
bo;1 r , 1 HJ>S- GSC 

D.C. 	 ll an·s S - 100 lll i c r o ­
mo4cm BUS- !Ull 

;,,1ul1 ...n Products cltl.,nt.ler bo.u·d 
'- l o,_.1 ~ [lrol •"' kl I UJ:S• ,'lfl1~ 

;, 1ul ten l• r m lu.,tbUptu-cor1tro 
bo~nl ldt llJJS-~ l l.lC 

Rotron Wisper Fan
$1477 $ 12.00 (!; 10 0 

10 .50 cg 1000 

115 VAC . 7 Wa tt s WR2 Al 

http:llJJS-~ll.lC
http:calcnd.ir
http:��1'1,1flVfJp.or
http:l:::'\.\1-(;~.lF
http:Asynchron01.1s
http:Logic.ii
http:1dm�hc.1n


GO BACK TO 
PAGE 80 

SAVE UP TO 10°/o * 

on any prepaid U.S. Mail or retail store order 


OVER $100.00 

From our 60 Page. Color DETACHABLE 

SPRING 1981 

ENGINEERING 


SELECTION GUIDE 

Beginning on Page 80 

JUST ATTACH THIS COUPON TO THE FACE OF YOUR ORDER FORM 

DISCOUNT from our SPRING 1981 
ENGINEERING

COUPON SELECTION GUIDE 
V6 the appropriate box 

D $100 - $149.99 ......... Deduct $10.0C 

D $150 - $199.99 ......... Deduct $15.0C 

D $200 - $299.99 ......... Deduct $20.0C 

D $300 - $399.99 ......... Deduct $30.0C 

D $400 - $499.99 ......... Deduct $40.0C 

D $500 & UP ............ Deduct $ 10°/c 


VALID ON PREPAID U.S. MA.Il. ORDERS 
RECEIVED BEFORE JUNE 15, 1981

9161 DEERING AVE.• CHATSWORTH, CA 91311 
OR PRESENT TIIIS COUPON 

AT OUR RETAIL STORE BEFORE JUNE 15, 1981 
*Sorry Discount Coupon Not Valid 

on Shipping Charges. Phone or Foreign orders. 



ANOTHER FAMOUS 

PRIORITY 1 ELECTRONICS 


TRUCK LOAD PURCHASE 

10 MHZ 16K A&T STATIC S-100 RAM FROM 


SAL'. 

$349.00 

$199.00 
The RAM 14 provides 16K X 8 of reliable, totally static RAM storage. Conforming fully to the IEEE 696/5-100 bus 
standard, RAM 14 not only provides 24 address lines for 16 megabyte extended addressing capability, but also in ­
cludes a number of features you would only expect to find in memory boards costing considerably more. Here's a 
partial listing of what makes RAM 14 your best choicel 

• 	 Operates up to 10 MHZ (70 ns RAM Chips) 
• 	 Assembled & Tested 
• 	 Meets or exceeds all IEEE 696/S-100 specifications (including 

timing). 

• 	 Fully static design eliminates the timing problems associated 
with dynamic memories. 

• 	 Switch selectable choice of 24 address lines conforming to 
the IEEE 696/S-100 extended addressing specifications, or 16 
address lines as used in older S-100 systems. 

• 	 Ideal for multi-user installations. 
• 	 Board is addressable as one 16K x 8 block on any 4K 

boundary. 
• Switch selectable PHANTOM disable and write protect. 
• + 5 Volt operation (requires no other supply voltages). 
• 	 Low power operation (900 -mA typical, 1200 mA maximum). 
• 	 1 year Factory Warranty. 

ComeuPro™ division of 



• 

Best Prices and Delivery! 

SUP£RBRAIN by lntf'rtec: 

Seit-contained computer with dual disks and 
two RS232C ports . Complete with CP / M " 2.2 

and BASIC $2685 
32K Double Density, List $2995 . 
64K Double Density, List $3345 $2883 
64K Upgraded to Quad Density w I Special 
MiniMicroMart Warranty . . . . SPECIAL $3395 

0 ER H~ s 
NEW EMULATOR (lntertecl, List $895$ 749 

NEW INTERTUBE lllList $895 .. . ONLY$ 749 
SOROC 120. List $995 .... . . SPECIAL$ 729 

1Q14D. List $1495 .. .... . .. SPECIAL $1149 
PERKIN-ELMER 550, List $997 .. . .. $ 799 
with anti -glare screen. $1027 . . . . .. $ 829 

HAZELTINE 1410. List $900 $ 749 
1420 . . . . . . . . . . $ 849 
1500, List $1225 . .. . . $ 879 
1510. Li$! $1395. . . .. . ... .. . . $1089 
1520, List $1650 . . $1389 

LEAR SIEGLER ADM3A, Assembled . . $ 849 
TELEVIDEO 912C, List $950. . .. . $ 789 

920C. List $1030 . . . . . . . . . . . . . . . . . $ 849 
950C, List $1195 . . . . . .. .. ... NEW $1039 

TERS 
ANADEX DP-8000 . . . . . _. . . . . . . . $ 849 

DP-9500, List $1650 .. ..... . . .. ..... $1399 
DP-9501. List $1650 ... . ... . ..... . $1399 
PAPER TIGER IDS-445, list $995 .. . .. . $ 695 

w /graphics op., incl. buffer, $1195 . . $ 789 
PAPER TIGER IDS-460, List .. - . . . . . . . 1149 
PAPER TIGER IDS-460G List . . . . • . . . . . 1199 
NEW IDS PAPERTIGER 460 . List 1295 Sl 149 
NEW IOS PAPERTIGER 460G List $1394 $1199 
NEC Spinwriters . . . Call for Price 
TIOLETVPE 43 KSR . . . . .. . . ... .. $1087 
CENTRONICS 

730- 1 parallel interlace . . NEW LOW $ 649 
737 parallel interlace . SUPER VALUE $ 829 
779 w/Tracier, list $1350 . . . . . . . . . . . $1049 
703 w/Tractor, VFU, List $2975 ...... $1695 
704 w/Tractor, VFU, List $2350 ...... $1595 

Tl 810 Basic, List $1895. . . . . . $1695 
81CJ / serial & Centronics-style 

parallel interface, List $1940 . . . . . $1735 
810 w / full ASCII IU / LCI, Vertical 

Forms Control, Compressed Print . . $1895 
Tl 820 KSR, List $2165 . ... . . . ....... $1895 
Tl 745 w / full ASCII. List $1695 . ...... . $1399 
COM PRINT 912 w / parallel interface $ 559 
912 w / serial interface, List $699. . .. $ 589 

AXIOM IMP I .. ... .. . . .. . . . . . . $ 699 
MICROTEK, List $750 . . . . . . . . $ 675 
OKI DATA Microline 80, List $949. .$ 599 

Tractor Feed Option . $109 
RS232 Serial Interface . . .. . . . .. . . . .. $ 99 

!\!ORTH STAR ~'ORIZON-

HORIZON 1 ASSEMBLED & TESTED 
32K, Double Density , List $2695 .... $2279 
32K. Quad Density, List $2995 . . . ... . $2539 

HORIZON 2 ASSEMBLED &TESTED 
32K. Double Density, List $3095 . . .. .. $2619 
32K. Quad Density, List $3595 . . . $3049 
48K, Double Density, List $3590 ... .. . $3039 
48K, Quad Density, List $4090 ... . ... $3469 
64K. Double Density, List $3830. . .. $3239 
64K, Quad Density, List $4330 . . $3669 

FLOPPY DISK SYSTEMS 
NORTH STAR MOS-A 
Assembled. List $899 ... . . . SPECIAL $ 719 

MORROWTHINKERTOVS ' Discus2D, 
List $1199.. . . OUR PRICE$ 998. 
Discus 2D. dual-drive, List $1994. $1694* 
Discus 2+2, A&T. List $1549 . $1319* 
Dual Discus 2 + 2, A&T, List $2748. . $2335* 

'NowincludesCP / M' 2.2 

Prom Pl'~~ ·: ;Olmers 

SSM PB1 Kit List $1 25 . . . . . . . . . $106 
SSM PB1 A&Tlist$190 .. .... .. . . .. .. $161 
SD Computer Prom 100 Kit $236 . . . . . . . $201 
SD Computer Prom 100A&Tlist$311 . . $264 

NORTH STAR. DD, 
Assembled, List $499 . . . . . . . . . . $399 

MORROW Disk Jockey 1, A&T ($2131. $189 
Disk Jockey 2D, A&T, List $479 .. . . . . $429 

SD Versa floppy 1, Kit, List $284 . . . . . . $239 
Versafloppy II, DD Kit, List $413 . . . . . $349 
Versafloppy II, DD, A& T, List $507 . . . $429 

DELTA double density A& T ($3851 ..... $345 
CONDUCTOR , double density A&T .. . $269 
INTERSYSTEMS FDC -2, A&T, $495 ... $439 
MICROMATION Doubler, DD, A&T . . . $429 
TARBELL Floppy Disk Interface Kit .. .. $199 

double density, A&T, List $495 .... . .. $444 

ESCON CONVERSION -, 
FOR IBM SELECTRIC 

Complete w /microprocessor controller and 

power supply. Factory bui lt. User installs 

solenoid assembly or it can be done at Escon 

factory at nominal cost . 

Parallel !TRS -80, Sorcerer, etc I, $575 $514 

RS232 Standard Serial , List $599 . . . . . 534 

IEEt:-'188 (for PETI , List $66D .. . .. . . . 584 

TRS-80 Cable . . . . . . . . . . . . . . . . . . . . . 25 


CALIFORNIA COMPUHR SYSTEMS 
Z80 CPU BOARDS List $299 ........ . $269 
DISK CONTROLLER 2422 List $399 .. . . $359 
16K Static, A&T, List$349.95 .. .. .. .. $259 
32K STATIC List $710 .... . ..... ..... $599 
64K DYNAMIC BOARD List $699 . . .... $569 

CPU BOARDS 
(assembled unless no1eo1 

NORTH STAR Z80A IZPB-A / AI , $299 $254 
CROMEMCO 4 MHz IZPU-WJ. List $395 $335 
4 MHz ISCC·Wl. List $450 $382 

INTERSYSTEMS !formerly Ithaca Audio) 
new Series II Z·BO. 4 MHz. List $395 . . $349 

SSM CB1 8080 A&T List $252 . . . . . . . . . $214 
CB1 A Kit, List $183 .. . . . . . . . . . . .. . $156 
CB2 Z-80, A&T, List $344 ...• • . . .... . . $289 
CB2 Kit, List $60 . . . . . . . . . . . . . • • . . . . $221 

DELTA Z·BO. with 110. . . $289 
SD SBC-100, List 413 . . . . . . . . . . . . . . . $349 
SBC-100 Kit, List $341 . . . . . . . . . . . . . . . $289 
SBC-200, List $471 ... .. . . .. . . . . . . . .. $399 
SBC-200 Kit, List $373 ....... .. _ . . . $317 

MEMORY BOARDS 

IJ2KS D ExpandoRAM Kit l

I CALL FO~PlllCi - _l 
NORTH STAR 16K Dynamic RAM Board, 
A&T IRAM -16-A / AI , List $499.. $420 
32K A&T IRAM -32 / Al , List $739. . . . $620 

CROMEMCO 16KZ-W, List $4% . . .... $419 
64KZ-W. List $1795 .... . . .... ...... $1269 

MEASUREMENT SYSTEMS & CONTROLS 
!Guaranteed performance, incl. labor / parts 1 yrl 
DM6400 64K Board w I all 64K , $795 . . $659 
DM4800 with 48K. List $695 . . . . . . . . . $650 
DM3200 with 32K, List $595 . . $509 
DMB6400 64K Board w / all 64K $859 
DMB4800 with 48K . . .. . .. . . . ... .. . . $789 

MORROW SuperRAM - all static. all A&T 
16K. 4 MHz or 2 MHz. List $349 .. $299 
32K, 4 MHz, List $699 . . . .. $629 
16K Memory Master, List $399. $339 
24K Memory Master, List $549 .. . . . . .. $465 

INTERSVSTEMS (formerly Ithaca Audio I 
8K Static 2 MHz, A&T, List $165 ... .. . $149 
BK Static 4 MHz, A&T, List $195. $176 
16K Static 2 MHz , A&T. List $475. . . $427 
16K Static 4 MHz. A&T, List $495. $445 
64K Dynamic, List $995 . . . . . . . . . . . . . $895 

CALIFORNIA COMPUTER 
16K Static, A&T, List $349.95 . . $259 

VID ) BOARDS 
1/0 Mapped 

SD COMPUTER VDB-8024, kit, List $437 .365 
Assembled, List $556 . . . . . . . . . . . . . $465 
XITEX SCT-100K. Kit . . . ONLV .$169 . 9~ 
SCT-100A Assembled ........ ... .. $189.9f 

SSM VB2 l/O, Kit . List $199 ... . • . $16S 
Assembled & Tested, List $269 ... ... .$225 

Memorv Mapped 

SSM VB1C, 16x64, Kit, List $179 · · · · · · . $15~ 

Assembled & Tested , List $242 · · · · · · · $20€ 


SSM VB3, 80-Char. ,4MHz,Kit . List$425 .. $355 

4 MHz , A&T, List$499 ...... . . ... . ... $42• 

iNTERSVSTEM::;, ltixb4, A&T, List $1titi $14! 
*Subject to change. 

NEW CROMEMCO 
16FDC DOUBLE DENSITY 

DISK cmHROLLER 
List $595 ...... OUR PRICE $505 

SHIPPING AND IN SURANCE: Add $2 .50 for boards. S6 for Selectric Converter or Floppy Disk Drives, $7.50 f or Floppy Disk Sys tem s, $15 for Ho rizon . SHIPPED FREIGHT COLLECT : SuperBrain, Cen1rorn 
and T .I. pr inters. Contac t us for shipp ing inf ormat ion on o ther term in als and pr inters . 

6.bove prices reflect a 2% cash discount (o rder prepaid prior to shipment !. Add 2% to prices for credi t card orders, C.O o.-s. etc . Prices are sub ject to change and offers subject to w ithdrawal without noUc 

• ar , I c.I roMini 
1618 James Street, Syracuse NV 13203 (3151422-4467 TWX 710-541-0431 

http:List$349.95


IfNorth Star or Cromemco offer it •• 


WE HAVE IT!! 

ImmediateDelivervatDiscountPrices 


NORTH STAR Horizon· 2 

32K Double Density 
Assembled and Tested 

Listd3~t5v $2619 

ASSEMBLED 
$2279 32K, OD, List $2995. 2539HORIZON 1, DD .. 

HORIZON 2, 32K. DD $2619 48K, OD, List $4090 . . . 3469 
32K, OD, List $3595 . . . 3049 64K, DD, List $3830. . . . 3239 
48K, DD, List $3590. . .. 3039 64K, OD. List $4330 .. .. . 3669 

NORTH STAR APPLICATIONS SOFTWARE 
(Exclusive for use w1lh North Star Disk Systems - spec ify Double 
or Ouad Density) 

NORTHWORD, List $399 ... . . ............ . .. .. . . .... . .. .. $339 
MAILMANAGER, List $299 . . . . . . 249 
INFOMANAGER , List $499 . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 419 
GENERALLEDGER. List $999 . . ... 799 
ACCOUNTSRECEIVABLE, List $599 . . . . . . . . . . . . . 499 
ACCOUNTSPAYABLE, List $599 . .... . ......... . .. . . . . . .. 499 

NORTH STAR HARD DISK HD-18 
18 megabytes, plugs into parallel port of North Star 
Horizon. Utilizes tried-and-proven 14" Century Data 
Marksman. List $4999. OUR PRICE $4199 

NORTH STAR MOS-A - Double (or Ouadl 
Density Disk System, Kit, List $799. OUR PRICE $669 
Assembled and Tested, List $899 SPECIAL $719 

NORTH STAR MEMORY BOARDS 
16K Dynamic RAM (RAM -16·A/AI, Assembled. Lis t $499. . . $420 
32K !RAM -32 / A l, Assembled, List $739. . . .... . . . . . . .. . .$620 

INTRODUCTORY SPECIALS ON ... 
PREMIUM QUALITY BASF DISKS 
CERTIFIED FOR QUAD SYSTEMS 

5 '1•" DOUBLE DENSITY DOUBLE SIDED L•st$57 .50 
8" DOUBLE DENSITY DOUBLE SIDED Lost$75 .00 

Shipping S2.f>O - fr11 Shipping In Mulllple Of Two Bon 

(Bex o f ten) 

$38.95 
.. .. $47.49 

CROMEMCO SYSTEM 2 - Now double Density 
with Double Sided Drives. Quad Capacity mini 
floppy disc drives . List $4695 ...... . . Only $3899 

CROMEMCO Z-2H Full 11-megabyte Hard Disk 
system. Fast Z-80A 

4 MHz processor, 
two floppy disk 

drives, 64K RAM 
memory, RS232 

special interface, 
printer interface, 

and extensive 
software available. 

List $9995 

a 

OUR PRICE $8489 

NEW DOUBLE DENSITY CONTROLLER BOARD 

From Cromemco 


With built-in diagnostics - 16 FDC Controller 

List $595 ........ . .. . . . .................... . OUR PRICE $505 


Z-2 COMPUTER SYSTEM List $995 . ....... ..... ... . . . . . . . . $845 
SINGLE CARO COMPUTER - SCC-W 4 MHz. List $450 ...... . . $382 
NEW COLOR GRAPHICS INTERFACE - SOI List $595 OUR PRICE $505 
CROMEMCO HOO - 11/22-megabyte Hard Disk for use with existing 
systems . OMA control I er . Transfer rate of 5 6 megabytes/second. 
H00-11. List $6995 ........... . ......... OUR PRICE ONLY $5939 
H00-22. List $11 .995 . .. . .. .. .. .. .. .. .. . . . .. $10.189 

~ 

D 

-·•: -
~ 

Iii 

NEWsystem3 
~~~~- byCROMEMCO 

GJ GJ 
•w 

- Now with Dual 
Double Sided 

Double Density 
[over 2 megabytes 

of Storage) 
64K of RAMcu 

List $7995 
-

LIMITED TIME $6395 

3HIPPING ANO INSURANCE : Add $15 or Horizons, $2 .50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect. 
0.dvertised prices are for prepaid orders. Credit card and C.0 .D. 2% higher Deposit may be required on C.0.D. All prices subject to change and offers 
;ubject to withdrawal without notice. _ 

- WRITE FOR FREE CATALOG - • 

MiniMicroMart, Inc. 
1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541-0431 ~ ~I.SA J 

Circle 270 on Inquiry card. 
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Co111puters,,Disk §yste111s 

SUPER BRAIN MORROW'*''NJ data BvlNTERTECsystems THINKER TOYS® 

Z-89GA 
List $2595. ... . .. . .. . .. ... . .... .. .. $2149 

A-87 Two Drive 
Min1floppy System List $1195........ $989 

Z·47DA.. .. . .. ........ . ... . ........ $3695 
8.. Two Megabyte List $3695 . . ..... . $3059 

INTERSVSTEMS 
formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 

64K Double or Ouad Density units available. Uses 
two Z·80 CPU's. Commercial·type terminal with 
12" monitor. Dual double density minifloppies. 
Over350kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, 1/0 ports 
standard. Expandable with optional S-100 S-100 
interface. Comes with CPIMTM 2.2 operating sys· 
tern. MiniMicroMart can supply a wide range of 
CPIM development and application software. 

w/64K Double Density, List $3495 .. $2869 
w/64K Quad Density . List $3995... . . $3395 

$2749 

DISCUSM26™ 

..___._..., 
THINKER TOYS® 
DISK SYSTEMS 

Now includes CP / M 2.2 

Discus 2D, List $1199 .... . . $1019 
Discus 20, dual -drive, List $1994 ... . . $1694 

Discus 2 + 2. Assem. , List $1549 . .. ... . $1319 
Dual Discus 2 + 2. Assem., $2748 ...... $2335 

All Morrow systems now inc lude CPIM' 2 2 

MORROW 
Discus 2D's 

IN STOCK 

NEW! CROMIX 
FROM CROMEMCO 

A New UNIX Like 
Disk Operating System. 

With true multi-user. 
multi-tasking capabilities 

List $295 .... . ......... .. OUR PRICE $249 

NEW! DOUBLE DENSITY 
CONTROLLER BOARD 

FROM CROMEMCO 
With built-in diagnostics 

16 FDC Controller. List $595 OUR PRICES505 

Z-BOA CPU and a ·full-feature front panel. 20­
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68cfmfanl. DPS-1. List $1795 

$1495 
COMPLETE SYSTEM with lnterSystem 64K 
RAM, 1/0 Board w/priority interrupt and 
double density disk controller board. Full 1-year 
warranty, List $3595 $2995 

NEW! CROMEMCO 

SYSTEM ZERO 


List $995 . . ... .. ...... . . . OUR PRICE $849 
NEWI CROMEMCO SYSTEM ZERO/D 

A complete 64K Computer with Double 

Density Disk Controller . . . . . . List $2995 


OUR PRICE$2545 
Companion Disk drive for above ­
Quad Density - Total of 780 Kilobytes of 
storage on the two drives. . . ... list SI 295 

OUR PRICE $1099 
Only $3644 for a complete 64K Disk System 



Ter111inals and Printers 

lntertec 

EMULATOR 
Software compatible with a Soroc 10-120, 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea­
tures block mode transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad; 
full cursor control. List $895 

OUR PRICE $749 

NEW INTERTUBE Ill 
List $995 ONLY $749 

12" display, 24 x 80 format, 18·key numeric 
keypad, 128 upper / lower case ASCII charac· 
ters. Reverse video, blinking, complete cursor 
addressing and contro l. Special user-defined 
control function keys, protected and unpro · 
tected fields . Line insert/delete and character 
insert/delete editing, eleven special line draw ­
ing symbols. 

TELEVIDEO TVl-912C 

Upper and lower case, 15 baud rates : 75 to 
19,000 baud. dual intensity, 24 x 80 character 
display, 12 x 10 resolution . Numeric pad . Pro · 
grammable reversrble video, auxiliary port, 
self -test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable under line, line and 
character insert/delet e. "C" version features 
typewriter -style keyboard. List $950 

OUR PRICE $789 

HAZELTINE 

1410 w / numeric keypad, List $900 .. . ... $749 
1420 w llower case and numeric pad . . 849 
1510, List $1395. . 1089 
1520, List $1650 . . _. . ... . . . . . . . . . . 1389 

SOROC 
IQ-120 

List $995 

10-140 List $1495 
SPECIAL $1149 

CENTRONICS 
PRINTERS 

NEW 730, parallel, friction, tractor. $679
$84

NEW 737 parallel, friction. tractor .. . . 9 
779-2 w/tractor (same as TRS -80 Line 

Printer II. List $1350 . . . ... 1049 
702 120 cps, bi -direct .. tractor, VFU . . . 1995 
703 185 cps, bi-direct. tractor, VFU .. .. 2395 
704 RS232 serial version of 703, $2350 .. $1995 

Terminal I Keyboard as well as 

RO Printer Only models available. 


CALL FOR PRICES! 

PAPER TIGER .. 


IDS 455 Paper Tiger, List $995 . $895 
w / graphics option, incl. buffer, $1194 . . $989 
TRS -80 cable . . . ... .... . .. . . 45 

NEW IDS 460 
QUALITY PRINTING AT MA TRIX 

SPEED-LOGIC SEEKING 
PROPORTIONAL SPACING 

w/auto text justilication 

NEW IDS PAPERTIGER 46DL1st $ 1295 . $1099 

NEW IDS PAPERTIGER 46DG List $ 1394 $1149 

Tl-810 

Tl-810 Basic Unit, $1895. ONLY $1595 
Tl -810 w / full ASCII (Lower case), vertical 

forms control. and compressed print . $1795 
Tl-745 Complete printing terminal 
with acoustic coupler, List $1695 . .. . $1399 

ANADEX 

OP9500 I DP9501 PRINTERS 

DP-9500. List $1650 .. ...•. .. . .. . . $1349 

DP-9501 , List $1650 ... . .. $1349 

ANADEX 80-Col. Dot Matrix ..... $849 

OKI DATA 
Microline 80 ONLY $599 
Tractor Feed Option --·· ........ $109 
Serial interface _... . .. .... $ 99 

AXIOM IMP I .... ... ... $699 
COMPRINT 912 w/parallel inter!. $559 

912 w/serial interface. List $699 ... . ... $589 

MICROTEK, List $750 ....... $675 


920C !with 11 function keys, 6 edit keys and Above prices reflect a 2% cash discount (order prepaid prior to shipment I. Add 2% to prices for credit 
2 transmission mode keys, List $1030 card orders, C.0.0.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offer;, 

ONLY $849 subject to withdrawal without notice. WRITE FOR FREE CATALOG . 

MiniMicroMart, Inc. 

1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541 -0431 

Circle 271 on inquiry card. 



Unclassified Ads 

UNCLASSIFIED POLICY: uReaders 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 no correspondence on these and your confirmation of placement is ap­
pearance in an issue of BYTE. 

Please note that it may take three or tout months for an ad to appear in the magazine. 

FOR SALE: Pascal microengine. Western Digital WD90 (in· 
eludes factory power supply and cab1net1. H1gh·speed UCSD 
Pascal computer with 64 K memory. single· and dual·density 
B·inch noppy software. and all documentation. s 1200 plus 
shipping. Dave Werner. {2 I 2) 99B-3929 

FOR SALE: GE Terminet 300 ASCII terminal with digital 
cassette. adjustable tractors. 10-15-30 cps. paper out. etc 
Letter-like quality. not dot-matnx. Also. GE acoustic coupled 
modem {Bell 103). All in excellent condition. Execute com­
mands from disk file with Command Processor sdrware. In­
cludes RTC. printer formatting. dynamic 1/0 reconfiguration. 
plus fifteen more commands for North Star Disk {Horizon). 
Please send SASE. Rich Adamson. 7 310 Adams. Lincoln NE 
6B507. {402{ 464-071 B. 

FOR SALE: Hazeltine 1500 CRT; S 700. Hazeltine 1520 CRT; 
S 1100. DEC LA -36; S 1250. Omnitech acoustic coupler; s 150. 
Novation CAT acoustic coupler: s 150. Above items less than 
three years old and working. 200 new vacuum tubes; 5300. 55 
new Calectro & Lafayette panel meters; S 165. Buyer pays ship­
ping. Charles B Wall. Rte 3 Wingate. Clarksville TN 37040. 
{615) 552-2199. 

FOR SALE: Twenty-four conductor {shielded coaxf comput­
er grade cable. V2-inch 0/D vinyl clad bundle . Ideal for low­
noise interfaces. Conductors appear to be silver plated and 
dielectric is tenon. SASE brings conductor sample. S0.95/foot 
plus postage and handling . Maximum of thirty foot lengths. 
Also. wanted: rack-mountmultidriveB-inch floppy-disk system. 
Jim Beistle. POB 501, Gilbert AR 72636, {501{ 439-2305 . 

FOR SALE: SwTPC Model MP-6B. All working with docu­
mentation. PIA, and 4 K programmable memory; 5200. Two 
4 K programmable memory boards; S 75 each. BK program­
mable memory board with boundary switch; I 150. Two MPS 
serial inteifaces; 135 each. MP-LA parallel ince<face; 135. AC-30 
dual cassette interface; 175. 1600 takes rt all. Herbert Friedman. 
POB 153. Malverne NY 11565. {516) 4Bl-2717 . 

FOR SALE: Digital Group TVC-F 512-character video pro­
grammable memory/I . I Kbaud aumo-casmte- board with all 
documemacion . Assembled and in pe1fecc working order. Also. 
listings for ZBO operating system. and documentation and 
listing for EDFORM I text editor. All for 195 includir:g UPS ship­
ping. or make offer. Martin Tobias. POB 3766. Nashua NH 
0306 1. {603{ BB9 090 I . 

FOR SALE: Texas Instruments Tl-59 and PC-100 print cradle 
with all documentation and manuals. Jn mint condition; S I SO 
ortradeforHP-97.Also. HP-67/97 Stat Pac I. MEI. EEl.CEI. 
Surveying. Navigation. and Business Decisions Pac; all for I 50. 
Charlie Truax. 2B62 King Edward Dr. El Dorado Hills CA 
95630. {916) 933· 347B evenings. 

FOR SALE: Extra paper. 14- and BV2-inch widths. s15 a box 
or trade for a TRS-BO disk drive. Van. {616) 429-67BB. 

FOR SALE: Perkin-Elmer letter-quality printer. KSR. I 10 to 
300 bps. good condition. switch-selectable U/C or full ASCII. 
half or full duplex. RS-232C. Bill Touchstone. {216) 333-3114 
9:30 AM to 5 PM weekdays. 

FOR SALE: 150 lpm Centronics Pl printer {same as Radio 
Shack Quick Print! with cable to a TRS·BO. Excellent coMruon. 
1265 {50% of list). D E Johnson. RD 2. Box 197. Coming NY 
I 4B30. {607{ 524-6740. 

FOR SALE: IBM Selectric remote 1/0 terminal. with ASCII con­
version. RS-232, as sold by Worldwide for 1645 . Fully checked 
out with manual. Best offer over 5400. Steven Mather-Lees. 6 
Holly Ln. Hudson NH 03051 . 

FOR SALE: Antique computer system. 1954 Royal McBee 
LGP-30. 800 lbs. desk size. 6.5- by 7-inch magnetic drum 
memory holds 4096 words. 32 bits per word. I 13 electron 
tubes. 1450 diodes. and 34 plug-in cards. Two Friden Flex· 
owriters. paper-tape punch. and plotter. Internal CRT for display 
in registers. Best offer over 15000. Richard Petras. (215) 
356-6637 . 

FOR SALE: Krlooaud Mrcrocomputrng issue #6 {June 1977) 
through issue# IB {June I 97B) rn very good condition . Com­
plete. some marks. Best offer. Daniel 0 Dye Jr. 4B6 I Gray St. 
Denver CO B02 12. 

"The ideal software source... 

''WecoUdn't find it. Sowe founded it:' 


says Richard Taylor, 

We looked for a suppller with an ultra-wide selection of noted software author and 


President, Programs Unl imited 
software for all leading micro-computer models ... (How 

does 600 different programs strike you?) 


... with an equally broad assortment of high-quality 

peripherals ... {The latest and the best) 


... and with a no-holds-barred guarantee accompanying 

every purchase. (Like a full refund within 14 days if for any 

reason dissatisfied.) 


We looked for It. And when we couldn't find It ... we Ask 
founded It. for our 

CALL TOLL-FREE (800) 645-6038 (except NY") • FREE
COMPUTER TO COMPUTER: can (516) 334-3134 

WRITE: Dept. 5818, Box 265, Jericho, NY 11753 
 Catalog. 

510 May 1981 © BYTI Publications Inc Circle 335 on inquiry card. 



FOR SALE: IBM 3767 communications terminal. Excellent 
condition. with forms feeder and cable~. Make ofter. will 
sacrifice. Barney Lejeune. POB 3935. Lafayette LA 70502. 

FOR SALE: SD Systems VDB·B024 video board; 5275. 
Selectric typewriter. Model 7-3. with Micromation S-100 inter· 
face: 5500. Sanyo 15-inch video monitor: 5150. Cromemco 8 K 
Bytesaver with 2708 programmer for S-100: 575. Processor 
Technology 3P + S parallel/serial 110 board. S·I 00: 550. 
Keycronics keyboard w ith numeric keypad and enclosure; 
5 175. SwTPC KBD-5 keyboard with enclosure: 530. George 
East. 38 EdWlri St. Randolph MA 02368. 16 I 7) 963-2265. 

FOR SALE: Centrorncs 730 7 by 7 matrix printer. same as RS 
Line Printer II. Almost new. in perfect working condition. s 560. 
Also. adapter port when no El for 520. G Kish. 227 W Meadow 
Rd. Rockaway NJ 07866. 120 I j 62HXJ52 evenings. 

FOR SALE: Heathkit H· 19. smart video terminal. assembled 
and tested; S 700. Heathkit H· I 4. microprocessor-based printer. 
assembled: 5700. SD Systems Expandoram 48 K. assembled 
and tested: 5300. Jade Double-D. double-density. 5·irich or 
8-inch ftoppy-disk controller with cable for 8-inch drive. 
assembled: 5350 . Everything includes documentation. 
manuals. schematics. etc. James Gerber. 12850 Kern Rd. 
Mishawaka IN 46544. 1219) 259-9929. 

FOR SALE: One almost new CAT/Novation modem. works 
very well; 5 I 00. One almost new Apple II drsk drive with DOS 
3.3 controller: 5425 or best offer. Jon Taute. 2314 S 40th St. 
Omaha NE 68105. 14021 556·6695 evenings only. 

FOR SALE: ZBO computer: 4 K programmable memory. 
monitor. keyboard. readout-cassette interface. EPROM pro­
grammer with sixteen 110 pons 5-100; 5325 . State logic 
analyzer: I 6·blt: input. 5 MHz. 16 LED. 4 hexadecimal readout 
edge clocking. forward and backward stepping: 5390. 6809 
computer: monitor. Editor/Assembler. RS-232. Sixteen 110 ports. 
timer. cassette inte1face; 5400. Mitra Gopaul, 3 Weymouth 
Ave. Toronto Ontario. M4C IR6 Canada. !416) 698-4405. 

FOR SALE: Three Godbout memrny boards with 8 K. Fully 
assembled and tested. All for 5280 or 595 each . Tl SR-52 
calculator with PC-I 00 printer. 5Z60. SSM VBI video board. 
Fully assembled and tested. 5100. I pay shipping. Chuck Terra. 
B4 I 5 Bird Run. Missouri City TX 774B9. 1713) 437-1242 after 4 
PM 

FOR SALE: Execupo<t 300 portable terminal. Hard copy. 
built-in acoustic coupler. carrying case. Can also be used as 
printer. 5600 prus snipping. MA Graziano. !203) 563-5750 after 
9 PM. 

FOR SALE: Teletype Model ASR33 in mint condition. Used as 
a system console. upgraded to a CRT. Will sell for best offer. 
David Wong. 1916 Grand Cone. New York NY 10457. 1212) 
294·80B7 evenings. 

FOR SALE: North Star 4B K double-density. two serial ports. 
one parallel output and one parallel input port. two 5-inch DD 
disks; S 3 I 00. rmenube ll. reverse video. dual intensity. extra 
RS-232 prnt. absolute aaaress•ng. protected data mode. line 
drawing graphics. 25 by BO. keypad; 5650. LA Ludden. 30 
Blanchard Rd. Marlton NJ 08053 . 

FOR SALE: 64 K Digital Group !Bytemaster) complete sys­
tem. with Oa~s 5.4. in perfect conmoon. Only 52500. s E 
Rudlin. 4600 Grove Ave. Richmond VA 23,_ 9, !804) 
353-1000 . 

FOR SALE: S-100 boards: Biotech CGS·BOB color graphics 
with 6B47 and 4 MHz 8085 processor on board; 5275. 
Byte saver I; 575. Polly IVTI) v1deo·display board. 16 by64 char· 
acters with graphics symbols; 560. Cromemco JS-I joystick: 
550. Edward March Jr. 2093 Fox Ln. Des Plaines IL 60018. 
!312) 635-7625 home. !312) 541 -7300 work. 

FOR SALE: NCR Model 761 cassette deck /Phillips­
type). Computer controllable play. record. fast forward. re­
versed. 5250. E J Haas. 344B S Marcella Ave. Stow OH 44224. 

BOMB 

BYTE's Ongoing Monitor Box 

Article# Page Article Author(sJ 
I 22 The Epson MX-80 and MX-70 Printers Cohan 
2 36 Extended Color BASIC for the TRS-80 

Color Computer Miastkowski 
3 46 The Commodore VIC 20 Microcom­

puter: A Low-Cost. High-Performance 
Consumer Computer Williams 

4 66 DC Motor Controls: Build a Motorized 
Platform Ciarcia 

5 106 BYTE's Arcade Williams, 
Liddil, Moore. 
and Holt 

6 128 Washington Tackles the Software 
Problem Kern 

7 140 Legal Protection for Computer Hard­
ware and Software Becker 

8 148 Dancing Demon from Radio Shack Kolya 
9 152 Wire-Wrapping and Proto-System 

Techniques Mangieri 
10 171 Speeding Up TRS-80 Graphics Bobo and 

Knoderer 
fl 204 An Integer Math Package for the 8080 Carbrey 
I 2 248 Super STEP Robbins 
13 254 Wordsmith Dahmke 
14 280 Using Interrupts on the Apple II System White 
15 296 Digital Plotting with the Apple II Com­

puter Hallgren 
16 316 Recursion and Side Effects in Pascal Morris 
I 7 326 DEMONS: A Symbolic Debugging 

Monitor Halsema 
18 360 Build a Super Simple Floppy-Disk Inter­

face. Part l Nicholson and 
Camp 

19 408 A File Catalog System for UCSD Pascal Heyman 
20 436 Numerical Methods in Data Analysis Nguyen 

FOR SALE: BBOOB 18-slot marnframe; 5400. MITS3203 dual­
disk drive: 5800. MITS I 6MCS 16 K static-memory card: 5200 . 
MITS 32-sector disk controller: 5600. Pertee FD-410 drives; 
5300. BB·2SIO senal interface card; 5200. OUME Sprint Micro 3 
interface card; 5200. BB-Prom 1702 prom programmer for 
BBOOB: 5 150. LA-36 DECwriter II; 5BOO. Gene Friesen. 64 35 
Colby. Lincoln NE 68505. 1402) 467-1903. 

FOR SALE: Netronics ELF II boards. Two 4 K programmable 
memories. Each 572. both 5 135. Giant Mon and 110 board; 
530. Full BASIC !EPROM) board; s 120. All for 5260. All boards 
are wired and tested. Robert Foltz. 1911 Mulford Ave. Bronx 
NY I 0461. 12121 863-0964 after 6 PM ET. 

FOR SALE: These items by Percom: Data Separator: 5 15 . 
Microdos !OS-80 version 1.14): 515. Patchpak; 54.50. All com­
plete with manuals. Add 5 I for shipping and handling. Albert 
Nijenhuis. 4310 Osage. Philadelphia PA 19104. 12151 
222-1279. 

FOR SALE: Altair 8800b computer with 32 K memory. one 
serial 110 port. ACR cassette-interface board. 2 K PROM board. 
MBL and DBL bootstrap PROMs. 3202 dual 8-1ncro disk drive 
and controller. Lear-Siegler ADM3A video·display terminal. 
Altarr !Mrcrosoft) cassette 8 K BASIC. cassette Extended BASIC. 
DISk Extended BASIC. and Altair disk operating system. All in 
perfect condition. Orrginal value over 57300. Asking 54380 or 
reasonable offer. 8 Verner. I 1404 Woodland Dr. Luthervllle 
MD 21093. 1301) 828-8422 evenings. 

FOR SALE: Houston Instrument I I· by I I ·inch bitpad. 
James Kientz. RR# I. Wamego KS 66547. 1913) 532-3722. 

WANTED: Tax-deductrble donations are urgently needed. 
We are engaged in many building and maintenance projects 
and need CB radios. amennas. lighting apparatus. microscope 
arrachmems. and video equipment. Paul Oravis c/o Queen 
Anne School. 141 I I Oak Grove Rd. Upper Marlboro MD 
20870. 

FOR SALE: Manuals. schematics. and spare boards f0< 
Sanders Associates Model 720 Data Display System. Jeff 
Weger. 614 Willowood Dr. Apt 209. Carol Stream IL 60187 . 

FOR SALE: IMSAI multiple 110 !MIO) board. Two parallel 
ports. one serial port. one control port. and a Tarbell tape­
cassette interface plus rwo cables and documentation. Best of­
fer. Eric Aronson. N64 W266 I I Hillcrest Cir. Sussex WI 53089. 
!414) 246-3518 evenings. 

February BOMB 

Falls on Tank 


Steve C iarcia captured first place 
in the voting with "A Computer­
Controlled Tank" (page 44). a 
description of his effort at wireless 
remote control. He will receive the 
SI 00 prize. 

James C Anderson took second 
place with "An Extremely Low­
Cost Computer Voice Response 
System" (page 36). the lead article 
in our issue theme of " The Com­
puter and Voice Synthesis." He 
wins the S 50 second-place prize. 

Third place was shared by Mark 
Zimmermann. who wrote "A 
Beginner's Guide to Spectral 
Analysis, Part I" (page 68). and 
Roger Mikel. who contributed 
"AID and D/A Conversion-An In­
expensive Approach" (page 312). 
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Inquiry No. Page No. 

1 AB COMPUTERS 473 
2 ABM PRODUCTS 174 

ABRAMS CREATIVE SERV 490 ~ ACTION COMPUTER 75 
4 ADAPTIVE DATA & ENERGY 151 
5 ADV ACCESS GROUP 244 
7 ADV COMP PROD 492, 493 
B ADV MICRO SYS 416 
9 ADVENTURE INT'L 3B3 

10 ALL ELECTRONICS CORP 415 
11 ALPHA BYTE STORAGE 59 
12 ALPHA BYTE STORAGE 363 
52 ALPHA OMEGA COMP SYS 455 
13 ALPHACOM, INC B7 
14 ALTOS COMP SYS B2, B3 
15 AMER COMP & TELECOMM 293 
17 AMER BUSINESS COMP 4B5 
20 AMER CUSTOM ELECTR 4B2 
21 AMER MICRO PROD INC 266 
16 AMER SQUARE COMP 239 
22 AMSI 466 
23 ANADEX 191 
24 ANCRONA 4B3 
25 ANDERSON JACOBSON 3B5 
26 ANDERSON PERIPHERALS 403 
2B APPARAT INC 61 
29 APPARAT INC 63 

APPLE COMPUTER INC 13, 377 
APPLIED ANALYTICS INC 296 


31 ARISTO POLKS 452 

32 ASAP COMP PROD INC 227 

33 ASAP COMP PROD INC 355 

34 ASHTON-TATE 273 


ATARI, INC 177 

35 A TARI PERSONAL COMP 339 

36 ATLANTIS COMP SERV 304 


ATV RESEARCH 4B6 
453 AURORA DA TA CORP 422 
37 AUTOCONTROL INC 466 
3B AUTOMATED EQPTMNT 20 
39 AUTOMATED EOPTMNT 258 
40 AVOCET 332 
41 AXIOM CORP 109 
42 AXLON INC 371 
43 B & B ELECTRONICS 457 
•4 	 BASF SYSTEMS 2B1 

BASIC BOOKS 27B 
45 	 BAY TECHNICAL ASSOC 126 


BELL, JOHN ENGN 4B7 

BETA COMP DEVICES 476 


46 BILLINGS COMP CTR 205 

47 BIT BUCKET, THE 373 

4B BMC INTERNATIONAL 103 

49 BOWER-STEWART 41B 

50 BUDGET SOFTWARE 4B2 

51 BUSS/CHARLES FLOTO 420 


BYTE BOOKS 20B 

53 BYTE BOOKS 209 

54 BYTE BOOKS 210 

55 BYTE BOOKS 211 


BYTE BACK ISSUES 405 
BYTE SUB 45B 

5B C ITOH ELECTR INC 113 
57 CALIF DIGIT AL 502, 503 
5B CALIF COMP SYS 21 
59 CAMBRIDGE DEVEL LABS 399 
60 CAMBRIDGE UNIV PRESS 377 
61 CAMEO DATA SYS INC 357 
62 CAVRI SYSTEMS INC 407 
63 CAWTHON SCIENTF GAP 490 
64 CENTEC CORP 45B 
65 CENTRAL DATA CORP 301 
66 CEXEC INC 411 
67 CFR ASSOCIATES INC 391 
69 CHRIS LIN INDUSTRIES 279 
70 CLEV CONS COMP & 

COMPNTS 253 
CLINICAL ANALYSIS BB 

B4 CMC INT'L 1BO 
B5 CMC INT'L 3B2 
71 COLONIAL DATA SERVICE 399 
72 COLOR SOFTWARE 3B9 
73 COMPU·U·CON 325 

431 COMPILER SYS 347 
75 COMPUMART 124, 125 
76 COMPUTER AGE 3B3 
77 COMPUTER CASE CO 375 
7B COMPUTER CITY 453 
79 COMPL!TER CITY CANADA 255 
BO COMPUTER CO OF AM 3B3 
B1 COMPUTER DISC OF AM 29B 
B2 COMPUTER DYNAMICS 4B2 

COMPUTER FACTORY 333 
B3 COMPUTER FURN & ACCSS 2BB 

COMPUTER MAGIC 455 
444 COMPUTER MAIL ORDER 391 

B6 COMPUTER PLUS 294 
B7 COMPUTER SHOPPER 415 
88 COMPUTER SPCL TIES 132, 133 
B9 COMPUTER STOP, THE 4B9 
90 COMPUTER TECHNOLOGY 292 
91 COMPUTER WRHSE·HI 447 

COMPUTER WRHSE 141 

92 COMPUTERS ETC 144 

93 COMPUTERS ETC. 400 

94 COMPUTERS ETC 42B 


447 COMPUTERS PLUS INC 4B4 
96 COMPUTERS WEST 397 
97 COMPUTERS WHOLESALE 146 
9B COMPUTEX CORP 163 
74 COMPUVIEW PROD INC 67 
99 CONCORD COMP PROO 4BO 

232 CONDOR COMP CORP 226 
102 CONSUMER COMP 100, 101 
103 CORVUS SYS INC 169 
238 CPA SOFTWARE 457 

CPM USERS GROUP 369 
104 CPU SHOP, THE 471 
105 CROMEMCO 1, 2 
106 CRYSTAL COMPUTER 1B7 
10B CUSTOM PERIPHERALS 490 
109 CYBER INNOVATIONS 4B2 
110 CYBERNETICS INC 64 
111 DATA DESIGN 395 

DA TA DISCOUNT CTR 302 
112 DATA HARDWARE 453 

Reader Service 
I 

'Correspond directly with company. 

113 DATA SAFE PRODUCTS 430 
114 DATALEX COMPANY, THE 419 
115 DATAMAX 34 
116 DA TASEARCH 37B 
117 DATASOUTH COMP CORP 127 
11B DATASOUTH COMP CORP 272 
119 DEL TA PRODUCTS 131 
120 DENVER SFTW CO, THE 120 
121 DENVER SFTW CO., THE 121 
122 DESIGNER SOFTWARE 111 
123 DIGIAC CORP 337 
124 DIGIBYTE SYS CORP 406 
125 DIGITAL GRAPHIC SYS 71 
126 DIGITAL MARKETING 6 
127 DIGITAL MARKETING 263 
12B DIGITAL PATHWAYS 303 
129 DIGIT AL RESEARCH 297 

DIGITAL RESEARCH COMP 477 
130 DIP INC 277 
131 DISC/3 MART INC 405 

DISK SUPPLY CO 312 
454 DISKS ETC 3B3 
132 DISCOUNT SFTW GAP, THE 202 
133 DJ "Al" SYS LTD 327 
134 OMA 224 
135 DOW JONES 199 
136 DUAL SYS CONTROL CORP 14 
137 DWP4B2 
13B DYMARCINDUSTRINC399 
139 DYNABYTE BUSN COMP C Ill 
140 DYNA COMP 2B9 
141 E/Z ASSOC 490 
142 ECHO DESIGN & DEVLPMT 70 
143 ECOSOFT395 
144 EDUCATIONAL CRSEWRE 455 

EFFICIENT MNGMNT SYS B1 
ELECTROVALUE IND 455, 490 

145 ELECTRONIC CONTROL 197 
146 ELECTRONIC DESIGN 403 
14B ELECTRONIC EQUIPMENT 4B4 
149 . ELECTRONIC SPECIALISTS 401 
150 ELECTRONIC SYSTEMS 491 
151 ELECTRONICS CENTER 47B 
152 EPSON AMERICA 345 

ESCON 397 
451 ESP COMP RESOURCES 194 
155 ESSEX PUBLISHING 3BB 
156 EXATRON INC 99 
15B EXECUTIVE SYS INC 25 
159 EYRING RESEARCH 143 

FEC INC 4B4 
160 FAIRCOM 1B2 
161 FARNSWORTH COMP CTR 252 
162 FEITH SOFTWARE 490 
163 FORDHAM 474 
164 FORETHOUGHT PRODUCTS 371 
165 FREDERICKTOWNE COMP 46B 

G & G ACCOUNTING 376 
166 	 GEICO INC 307 

GENERAL ELECTR 145 
GENERALINSTRUMENT147 

167 GIMIX INC 142 
16B GLOBAL PARAMETERS 403 
333 GNT AUTOM 35B 
169 GODBOUT ELECTR 246, 247 
170 GORDON, MARK COMPS 404 

GTE AUTOM ELECTR LAB 178 
171 H & E COMPUTRONICS 213 
172 H & E COMPUTRONICS 215 
173 H & E COMPUTRONICS 217 
174 HANLEY ENGINEERING 475 
175 HARRIS'CORP 455 
176 HAYDEN BOOK CO INC 3B1 
177 HAYES MICROCOMP PROD 93 
17B HAYES MICROCOMP PROD 3B7 
179 HCW3 ENTERPRISES 4BB 
1BO HEATH COMPANY 91 
1B1 HELU CORP 4BB 
1B2 HEMENWAY ASSOCIATES 249 
344 HEURISTICS 54 
1B3 HEWLETI·PACKARD 57 
1B4 HIGH TECHNOLOGY INC 115 
1B5 HOBBYWORLD ELECTR 310 
1B6 HOUSTON INSTRUMENTS 27 
1B7 HOUSTON INSTRUMENTS 27 
1BB HUTCHINSON IND CORP 375 
1B9 IJCAl·B1 457 

ILLINOIS COMPUTER 4B2 
190 IMAGE PROCESSING SYS 4B2 
191 IMS INTERNATIONAL 1B2 
192 INFO UNLTD SOFTWARE 175 
193 INMAC 371 
194 INNO SYS INC 9B 
195 INNOVATED SFTW APPL 2B2 
196 INTEGRAL DATA SYSB9 
197 INTEGRAND 379 
19B INTLGNT CONTROL SYS 2B3 
199 INTLGNT DEVICES MN 4BB 
200 INTERACTIVE MICROWARE 3B5 
201 INT'L MICRO SYS 343 
202 INTERTEC DATA SYS 15 
203 INTERTEC DATA SYS 97 
204 INTROL CORP 484 
205 IPEX INT'L 453 
206 ITHACA INTERSYSTEMS B, 9 
207 JADE COMP PROD 500, 501 
20B JAMECO ELECTR 494, 495 
209 JDR MICRODEVICES 489 
210 JR INVENTORY CO 47B 
211 K MEGA TECHNOLOGY 359 
212 KERN PUBLISHING 196 
213 KLO·FOX 466 
214 KONAN CORP 73 
215 LARKS ELECTR & DATA 488 

LEADING EDGE PROD 234, 235 
445 LIFEBOAT ASSOCIATES 139 
217 LIFELINES 123 
219 LNW RESEARCH 351 
334 LOGICAL DEVICES 488 
220 LOGIC TECHNOLOGY SERV 400 
222 LOMAS DATA PRODUCTS 399 
223 LON DE, PARKER & MICHELS 

377 

224 LYBEN COMP SYS 453 
225 MACROTRONICS 453 
226 MAGNOLIA MICROSYS 490 
227 MALIBU ELECTR CORP B5 
6B MANN, CHARLES & ASSOC 3B9 

22B MAROT SFTW SYS INC 233 
229 MARYMAC INDUSTRIES 114 
230 MAXELL DATA PRODUCTS 335 
267 MCS 4BB 

MEAS SYS & CONTROLS 2B. 29 
233 META TECHNOLOGIES 26B 
234 META TECHNOLOGIES 373 
235 META TECHNOLOGIES 393 
236 META TECHNOLOGIES 462 
237 MFJ ENTERPRISES INC 407 

239 MICRO AGE COMP STORE 153 
240 MICRO BUSINESS WORLD 232 
241 MICRO COM 1B1 
441 MICRO COM 367 

MICRO COMP DISC CO 402 
242 MICRO COMP STORE 92 
243 MICRO D 12 
244 MICRO DESIGN 455 
245 MICRO HOUSE 3BO 
246 MICRO HOUSE 3B1 
247 MICRO MANAGEMENT SYS 291 

MICRO MINT 341, 365 
249 MICRO PRO INT'L 167 
250 MICRO SCI 119 
251 MICRO WORKS, THE 376 
252 MICROACE 2B5 
253 MICROBYTE 243 
254 MICROCOMP TECH INC 229 
255 MICROCOMPEQUIP 476 
256 MICRODASYS 161 
257 MICROMAIL 164 
25B MICROMATE ELECTR INC 405 
259 MICROSETTE INC 76 
260 
261 ~:g=g~l~ ~:~~~~s 3B7 
262 MICROTEK INC 260, 261 
263 MICROWARE 242 
264 MIDWST COMP PERPH 49B, 499 
265 MIKOS 472 
26B MILLER MICROCOM~ SERV 300 
26B MINI COMP SUPPLIERS 401 
269 MINI MICRO MART B6 
270 MINI MICRO MART 506, 507 
271 MINI MICRO MART 50B, 509 
272 MONROE SYS FOR BUSN 241 
273 MORROW DESIGNS 193 
274 MOUNTAIN COMPUTER 19 
275 MOUNTAIN VIEW PRESS 401 
24B MPI 237 

MT MICROSYSTEMS 117 
276 MTI INC 314 
231 MULTl BUSN COMP INC 362 
277 MUSYS 190 
27B NA T'L MULTIPLEX CORP 395 
279 NCE SUPPLY CORP 397 
2BO NEBS 306 
2B1 NEC AMERICA 94, 95 
282 NEECO 353 
283 NEECO 259 
284 NESTAR SYSTEMS INC 183 

NETRONICS 7B, 154, 160 
2B5 NORTHWEST COMPUTER 11B 
2B6 NOVATION 450 
2B7 NOVA TION 451 
2BB NOW MARKETING 1B4 
2B9 OFFCL SFTW BUYERS GOE 457 
290 OHIO DA TA PROD CORP 393 
291 OHIO SCIENTIFIC INSTR C IV 
292 OKIDATA CORP 49 
293 OLIVER ADVANCED ENGIN 294 
294 OLYMPIC SALES 401 
295 OMEGA MICRO COMPUTER 404 
297 OMEGA RESEARCH 369 

OMEGA SALES CO 21B, 219 
29B OMIKRON 365 
299 OMNIBYTE 2B4 
300 OMNITEC DATA 392 

ONCOMPUTING 305 
301 OPTIMAL TECHNOLOGY 3B4 
302 ORANGE MICRO 155 
303 OREGON SOFTWARE 107 
304 OSBORNE COMPUTERS 53 
305 OSBORNE/MCGRAW·HILL 39B 

30 OSM COMPUTER 315 
306 OSM COMPUTER 4B6 

307 ~~~M~~~g~~c~4f8a449 
30B PK SYSTEMS 256 
309 PACE INC 403 
310 PACIFIC EXCHANGES 223 
311 PACIFIC EXCHANGES 415 
312 PACIFIC EXCHANGES 453 
313 PACIFIC EXCHANGES 4B2 
314 PAGE DIGITAL 4B1 
315 PALOMAR COMP EQUIP 317 
316 PAN AMERICAN ELEC INC 472 
317 PASSPORT DESIGNS 414 
31B PASSPORT DESIGNS 421 
319 PCD SYSTEMS INC 72 
320 PEACHTREE SOFTWARE 330 
446 PELICAN PROGRAMS 455 
321 PER COM DATA 7 
322 PER COM DATA 35 
323 PERSONAL COMPUTERS 156 
324 PERSONAL MICROCOMPS 349 
325 PERSONAL SOFTWARE 31 
32B PHASE ONE SYS INC 313 
327 PICKLES & TROUT 391 
32B Pl lCEON 203 
329 POLY PAKS 457 
330 POTOMAC MICRO-MAGIC 136 
331 POWER ONE INC 150 
21B PRENTICE CORP 2BO 

PRIORITY ONE 250 
332 PRIORITY ONE 504, 505 
101 PROF COMP STORE 320 
335 PROGRAMS UNL TD 510 

336 PROMETHEUS PRODUCTS 386 
337 PURCHASING AGENT, THE 290 

QANTEX DIV 329 

33B QUALITY COMP PARTS 4B2 

339 QUALITY SOFTWARE 245 

341 QUASAR DATA PROD INC 311 

342 QUEST ELECTR 479 

343 QUIET DESIGNS INC 195 

345 R K S ENTERPRISES INC 276 

346 RC ELECTRONICS 490 

347 RACET COMPUTES 379 

34B RADIO SHACK 135 


RAINBOW COMPUTING INC 149 
349 RANK ELECTRO-MEDIA 192 
350 RCA SOLID STATE 1 B 
351 RCA SOLID STA TE 265 
352 REDDOX CORP 201 
442 ROBOTICS AGE 369 
443 ROBOTICS AGE 3B5 
452 ROCHESTER DATA 422 
353 ROCKWELL INT'L 429 

ROCKWELL INT'L 105 

354 S & M SYSTEMS 3B7 

355 SC DIGITAL 397 


S·100 INC 405 

356 SAMS, HOWARD W 1B5 

357 SCIENTIFIC ENGRG LABS 379 

35B SCION CORP 5 

359 SCITRONICS 62 

360 SCITRONICS 23B 


SCOTTSDALE SYSTEMS 32 

361 SD SYSTEMS 6B 

362 SEABIRD PRESS, THE 457 

363 SEATTLE COMP PRODS 267 

364 SECURED COMP SYS 457 

365 SELECT INFO SYS 321 

366 SIERRA DA TA SCIENCES 96 

367 SIERRA NATIONAL 221 


SINCLAIR RESEARCH 137 
36B SKYLES ELECTRIC WORKS 453 
369 SLUDER 4B4 
370 SMALL BUSINESS APPL 134 
371 SMOKE SIGNAL BRDCSTG 51 
372 SMOKE SIGNAL BRDCSTG 

374 	 ~oEfi"iTRfR0tJ-~~;3 
375 SOFTWARE TECHNOLOGY 4B6 
376 SOFTWARE·TO·GO 30B 
373 SOHO GROUP, THE 395 

SOLID STA TE SALES 16B 
37B SOLID STATE SURPLUS 455 
379 SORRENTO VALLEY ASSOC 3B9 
3BO SORRENTO VALLEY ASSOC 396 
3B1 SOUTHERN SEMICNDTRS 299 
3B2 SOUTHWEST TECH PROD C II 
3B3 SP ELECTRONICS 488 
3B4 SPECTRUM SOFTWARE 251 
3B5 SSM MICRO COMP PROD 11 

STARBUCK DATAC0417 

3B6 STARSTRUCK SOFTWARE 457 

3BB STRUCTURED SYS GROUP 55 

3B9 SUBLOGIC 74 

390 SUMMAGRAPHICS 170 

391 SUNNY INT'L 460 

450 SUPER STAR INT'L CORP 271 


SUPERSOFT 60, 206, 236, 27 4, 

275, 394 


39~ SYBEX 159 

SYNCHRO SOUND 412 


394 SYNERTEK SYSTEMS 231 

SYSTEMS & SFTWR INC 176 


395 SYS INTERFACE CONS 490 

396 SYSTEMS PLUS 323 


TAB BOOKS 257 
39B TARBELL ELECTR 393 
399 TECHNICAL INNOVATIONS 4B4 
400 TECHNICAL SYS CONS 77 
401 TECMAR INC 295 
40B TEI INC 31B 
407 TEI INC 322 
40B TEI INC 324 
402 TERCER MEDIO 331 
403 TERMINAL DATA SYS 4B4 
404 TEXAS COMP SYS 390 
405 TEXASINSTRUMENTS105 
409 THREE M COMPANY 65 
410 THUNDERWARE 240 

TINNEY, RBT GRAPHICS 269 
411 TINY·C 30 
412 TNW CORP 373 
413 TOOLSMITH, THE 453 
449 TOTAL DIGITAL ENG 374 
414 TOTAL INFORMATION SVC 4BB 
415 TRADE-A-COMPUTER 294 
416 TRANSNETCORP375 
417 TSEIHARDSIDE 166 
41B US MICRO SALES 496, 497 
419 US ROBOTICS 369 
420 UDO CORP 17 

UNITED SFTW AM 172, 173 

421 URBAN SFTW CORP 402 

422 VAMP INC 453 

423 VANDATA 409 

424 VECTOR ELECTR 16 

425 VECTOR GRAPHICS 129 

426 VERBA TIM CORP 79 

427 VERTICAL DATA SYS INC 406 

42B VIDEO MARKETING 466 

429 VIDEX 2B7 

430 VOICETEK 24B 

43~ WS ELECTRONICS 457 


WASHINGTON COMP SERV 467 
WESTICO INC 188, 1B9, 466 

433 WHITE COMP SYS 33 
434 WHITESMITH'S LTD 157 
435 WILD HARE COMP SYS 165 
43B WINTEK CORP 4B4 
437 WINTERHALTER & ASSOC 112 
43B WORLDWIDE ELECTR 455 
439 WW COMPONENT SUPPLY 474 
44B XPS INC 4B4 
440 ZOBEX 319 

To gee furrher 1nformarion on t he products 
adve1t1sed in BYTE. fill out the reader service 
G3rd with your name a nd address. Add a 
18 -cent stamp m the card. then marl. The 1n­
dex is provided as an additional service by 
the pubhsher. who assumes no habil1ty for 
errors or omissrons . 
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May 	1981 
4151Name _ _ _ _ ____ _ _ _ _____ _ _ ____ _ _I ~'111 READER SERVICE 

I For fastest service transfer mailer label from wrapper to 
_ _ ___ ___ (Company)coupon provided at the right. Requests cannot be honored !Title) 

I 
unless zip code is given . Th is card valid for 90 days only . 
N O T E-If label is missing or defaced fill out coupon Address - ---- - ------------- --- ­

carefully-PLEASE PRINT-this is the only way to get 
Clty _____ _ ___ __ Scate _ ___ Zip _ _ _ ___

requested materia l to you . 

I 
I 

1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361 381 401 421 441 461 481 501 521 541 561 581 601 621 641 661 681 
2 22 42 62 82 102 122 142 162 182 202 222 242 262 282 302 322 342 362 382 402 422 442 462 482 502 522 542 562 582 602 622 642 662 682 
3 23 43 63 83 103 123 143 163 183 203 223 243 263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 583 603 623 643 663 683 
4 24 44 64 84 104 124 144 164 184 204 224 244 264 284 304 324 344 364 384 404 424 444 464 484 504 524 544 564 584 604 624 644 664 684 
5 25 45 65 85 105 125 145 165 185 205 225 245 265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 585 605 625 645 665 685 
6 26 46 66 86 106 126 146 166 186 206 226 246 266 286 306 326 346 366 386 406 426 446 466 486 506 526 546 566 586 606 626 646 666 686 

I 
7 27 47 67 87 10 7 127 147 167 187 207 227 247 267 287 307 327 347 367 38 7 407 427 447 467 487 507 527 547 567 587 607 627 647 667 687 
8 28 48 68 88 108 128 148 168 188 208 228 248 268 288 308 328 348 368 388 408 428 448 468 488 508 528 548 568 588 608 628 548 668 688 
9 29 49 69 89 109 129 149 169 189 209 229 249 269 289 309 329 349 369 389 409 429 449 469 489 509 529 549 569 589 609 629 649 669 689 

10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490 510 530 550 570 590 610 630 650 670 690 

I 11 31 51 71 91 111 131 151 171 191 211 231 251 271 291 311 331 351 371 391 411 431 451 471 491 511 531 551 571 591 611 631 651 671 69 1 
12 32 52 72 92 112 132 152 172 192 212 232 252 272 292 312 332 352 372 392 412 432 452 472 492 512 532 552 572 592 612 632 652 672 692 

I 
I 

13 33 53 73 93 113 133 153 173 193 213 233 253 273 293 313 333 353 373 393 413 433 453 473 493 513 533 553 573 593 613 633 653 673 693 
14 34 54 74 94 114 134 154 174 194 214 234 254 274 294 314 334 354 374 394 414 434 454 474 494 514 534 554 574 594 614 634 654 674 694 
15 35 55 75 95 115 135 155 175 195 215 235 255 275 295 315 335 355 375 395 415 435 455 475 495 515 535 555 575 595 615 635 655 675 695 
16 36 56 76 96 116 136 156 176 196 216 236 256 276 296 316 336 356 376 396 416 436 456 476 496 516 536 556 576 596 616 636 656 676 696 
17 37 57 77 97 117 137 157 177 197 217 237 257 277 297 317 337 357 377 397 417 437 457 477 497 517 537 557 577 597 617 637 657 677 697 
18 38 58 78 98 118 138 158 178 198 218 238 258 278 298 318 338 358 378 398 418 438 458 478 498 518 538 558 578 598 618 638 658 678 698 

I 
19 39 59 79 99 119 139 159 179 199 219 239 259 279 299 319 339 359 379 399 419 439 459 479 499 519 539 559 579 599 619 639 659 679 699 
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 

I 
BYTE'S BOMB is your direct line to the editor's desk. Each month, the two top·rated authors receive bonuses based on your votes. To cast 
your vote. f irst look at the list of this month's articles and corresponding article numbers pocated in the unclass ified ads section on the page preceding 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 possible magazine each month. 

I 

I 


Article No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Excellent 801 805 809 813 817 821 825 829 833 837 841 845 849 853 857 861 865 869 873 877 

Good 802 806 810 814 818 822 826 830 834 838 842 846 850 854 858 862 866 870 874 878 

Fair 803 807 81 1 815 819 823 827 831 835 839 843 847 851 855 859 863 867 87 1 875 879 

Poor 804 808 812 816 820 824 828 832 836 840 844 848 852 856 860 864 868 872 876 880 

~;;:~::::---------~,~· 

I 	

Name 
For fastest service transfer mailer label from wrapper to 
coupon provided at the right . Requests cannot be honored (Title) _ _ ___ _ _ _ _ _ (Company) 

unless zip code is given. This card valid for 90 days only. 
Address _______________ _ ______ _NOTE- If label is or defaced fill outI missing coupon 

carefully-PLEASE PRINT-this is the only way to get 
requested material to you . 

I 1 21 41 61 81 

I 
2 22 42 62 82 
3 23 43 63 83 
4 24 44 64 84 

I 
5 25 45 65 85 
6 26 46 66 86 
7 27 47 67 87 

I 

8 28 48 68 88 

9 29 49 69 89 


10 30 50 70 90 

11 31 51 71 91 


I 
12 32 52 72 92 
13 33 53 73 93 
14 34 54 74 94 

I 
15 35 55 75 95 
16 36 56 7 6 96 
17 37 57 77 97 

L
18 38 58 78 98 
19 39 59 79 99 
20 40 60 80 100 

101 121 141 161 181 
102 122 14 2 162 182 
103 123 143 163 183 
104 124 144 164 184 
105 125 145 165 185 
106 126 146 166 186 
107 127 147 167 187 
108 128 148 168 188 
109 129 149 169 189 
110 130 150 170 190 
111 131 151 171 191 
112 132 152 172 192 
113 133 153 173 193 
114 134 154 174 194 
11 5 135 155 175 195 
116 136 156 176 196 
117 137 157 177 197 
118 138 158 178 198 
119 139 159 179 199 
120 140 160 180 200 

201 221 241 261 281 
202 222 242 262 282 
203 223 243 263 283 
204 224 244 264 284 
205 225 245 265 285 
206 226 246 266 286 
207 227 247 267 287 
208 228 248 268 288 
209 229 249 269 289 
210 230 250 270 290 
211 231 25 1 271 291 
212 232 252 272 292 
213 233 253 273 293 
214 234 254 274 294 
215 235 255 275 295 
216 236 256 276 296 
217 237 257 277 297 
218 238 258 278 298 
219 239 259 279 299 
220 240 260 280 300 

City _ _ 

301 321 341 361 381 
302 322 342 362 382 
303 323 343 363 383 
304 324 344 364 384 
305 325 345 365 385 
306 326 346 366 386 
307 327 347 367 387 
308 328 348 368 388 
309 329 349 369 389 
310 330 350 370 390 
311 331 351 371 391 
312 332 352 372 392 
313 333 353 373 393 
314 334 354 374 394 
315 335 355 375 395 
316 336 356 376 396 
317 337 357 377 397 
318 338 358 378 398 
319 339 359 379 399 
320 340 360 380 400 

_ _ _ _ _ ___ _ State ____ Zip ----- ­

401 421 441 461 481 501 521 541 561 581 
402 422 442 462 482 
403 423 443 463 483 
404 424 444 464 484 
405 425 445 465 485 
406 426 446 466 486 
407 427 447 467 487 
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 
413 433 453 473 493 
414 434 454 474 494 
415 435 455 475 495 
416 436 456 476 496 
417 437 457 477 497 
418 438 458 478 498 
419 439 459 479 499 
420 440 460 480 500 

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 
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 53 7 557 577 597 
518 538 558 578 598 
519 539 559 579 599 
520 540 560 580 600 

601 621 641 661 681 
602 622 642 662 682 
603 623 643 663 683 
604 624 644 664 684 
605 625 645 665 685 
606 626 646 666 686 
607 627 647 667 687 
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 
618 638 658 678 698 
619 639 659 679 699 
620 640 660 680 700 -----------------· 
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equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
Each month BYTE wil! bring you the best ideas in microcomputers and ad­

latest in microcomputer technology. vanced technology to you. Return the 
DISCOVER and IMPLEMENT new attached card today! 

ideas. Don't miss the original informa­ Subscribe to BYTE-the w orld 's 
tion presented in the pages of BYTE. leading computer magazine. 
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The Dynabyte Difference: Unequalled price/performance 
with total expandability. 

Buying thepowerful 

Dynabyte 5615 isn't only smart, 


itS cost efficient. 


The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus architecture. Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back­
up to your system also. If it's tape back-up you 
need, then choose our 5700. If you need less 
storage, our 5~" floppy 5200, our 8" floppy 
5300 or our 5400 system using both floppies, 
with up to 3.6 MB capacity, can be yours. 

The 5615 system is available with either 
single user CP /M or our enhanced MP /M for 
multi-user applications. Our MP/M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with no required partition space. Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 
an MP/M operating system that supports a 

host of existing languages and meets minicomputer standards. 
No multi-user applications library is so responsive to your needs. The 5615 features Business 

Manager,™ the fully integrated, menu-driven, well documented, easy to install accounting system 
that gives you file/record protection, HELP commands, multi-level security, keyed data access, 
internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail­
ability, quantity discounts, 180-day warranty and a national WATS line for support. 

Whether you use or sell computer systems, you should ask a bout the microcomputer that 
puts minicomputer capability in your hands. That's ~'!!!!!!!!!~~~~~~'!!!!!!!!!'!!!!!!!!!!!!!!!!!"!!!!!!!!!!!!!"!!!!!!!!!!!!!"!!!!!~ 
the 5615. That's the Dynabyte Difference. Call ' \ 
Mike Seashols,V P. Marketing (800) 227-8300. 
In California ( 415) 329-8021. Dynabyte, DllllllBM1'E 
115 Independence Drive, Menlo Park, BusinessComputers j
California 94025. 

Business Manager is a registered trademark of Dynabyte. CP/M and MP/Mare registered trademarks of Digital Research Corp. 

Circle 139 on inquiry card. 
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Acast effective 
10 me ab te system
from t e eader 
in Winchester based 
microcomputers. 

~~---.:=::-~~~~~,__ 

Ohio Scientific has put a 
low-cost, high-perform­
ance 8" non-removable 
hard disk together with its 
popular desk-top micro­
computer system. This yields 
approximately 10 megabytes of fast 

. hard disk capability at a tremendous 
cost/performance benefit over 
floppy based microcomputer 
systems. 

C3-D 
The 10 megabyte system is also 

available with the added advantage of 
triple microprocessors - the 6502A, 
68800 and Z-80A. This allows you to 
make maximum use of Ohio Scientific's 
extensive software library as well as 
programs offered by independent 
suppliers and publishers. $7,600. 

Standard Features 

• 	 52K RAM 
• 	 8" floppy disk drive for program transport 

. and backup. 
• 	OS-65U small business operating system 
• 	 9-digit precisiohBASIC by Microsoft. 
• 	Available in OEM quantities at attractive 

discounts. : 

For literature and the name of your local dealer, 
CALL 1-800-321-6850 TOLL FREE. 

1111 lllE•TIFll 

a ~~[_?¥1 Company 

1333 SOUTH CHILLICOTHE ROAD. AURORA. OH 44202 • (216) 831-56[ 

Circle 291 on inquiry card. 
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