


YOUR CHOICE-smart either way 
•Over 140 software driven funct ions 

• 82 x 24 or 82 x 20 screen format - so ftware selectab le 

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

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

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

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

• Parallel printer 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 - twe lve-inch diagnonal screen or 8209 - nine-inch diagnonal screen 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO . TEXAS 78216 (512) 344-0241 

Circle 360 on inquiry card . 
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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 
S-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. 

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's an 
easy way to put them to work in our 8-, 
12·, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

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

Croinemco 
TM 

n c o p 0 8 8 d 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • 

Tomorrow's computers today 
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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. 

CONTACTYOURCROMEMCO 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..ao A CPU, sinsle 

card computer, 1/0 processor • MEMORY 
up to 64K including spedal 48K and l 6K two. 
port RAMS and our very well known 
SYTESAVERSc with PROM programming 
capability • HIGH RESOLUTION COLOR 
GRAPHICS - our SDI offers up to 754 x 482 
pixel resolution. • GENERAL PURPOSE 
INTERFACES-QUADART four-channel5eria l 
communications, TU ·ART two-channel 
parallel and two-channel serial, 8PIO 8-port 
parallel, 4PIO 4-port isolated parallel, D+ 7A 
7-cnannel DIA and NO convener, prinrer inter· 
face, Poppy disk conrroller with RS-232 inter· 
face and system. diagnostics, wire-wrap and 
extender cards [or your development work. 

(415) 964-7400 



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

Get the professional color 

display that has 


BASIC/FORTRAN simplicity 


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

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

Basically, this new Cromemco Model 
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·R.eso lution Color DISPLAY MEMORY 
Graphics lnlerfaoo 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

HIGH RESOLUTIONdisplay. 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 501 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-qual ity 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 co lors (from a green, blue). This yields a sharper image computers in the field up to date, si nce it 
4096-color palette) with instructions like than is possible using an NTSC-composite tu rns any Cromemco computer into an 
DEFCLR (c, R, G, B). 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 Cromemc-o 

computer 

r:3 ~i:f!~~~~e~L::I 280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 • (415} 964-7400 

Tomorrow's computers today Circle 1 on inqu iry caro. 
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20 Recurrence In Numerical Analysis by 

James J Davidson I Recurrence can be used to 
simplify the calculation of Bessel functions . 

3 6 Build a Low-Cost Logic Analyzer by 
Steve Ciarcia I Turn your computer into a powerful 
diagnostic tool. 
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In This Issue 

"Future Computers" ls our cover theme this month and the subject of the 

editorial. Before you write to comment on our cover's "unusual" design 
approach (created by artist Robert Tinney), keep in mind the proximity of April 
I. 

Elsewhere ln this issue we describe Steve Ciarcla's latest project, a low<ost 
logic analyzer, and tell how to build your own Turing machine. Other articles 
include: a follow-up to our earlier review of the Sinclair computer, this time a 
description of the MlcroAce kit version; a reformatter for CPIM and IBM
format floppy disks; a closer look at the Tl Speak & Spell; a fascinating review 
of three different APL packages for the patient (but eager) APL fans in our 
audience; detafls about data compression; all about intercomputer data links 
and the game of Go; and the conclusion of an article from last month about 
3-0 computer graphics. 
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" ... stands well above 
other S-100 graphics dis " . . . better monochromatic 
plays in its price and per ... display .... " 
formance range." ELECTRONIC DESIGN, 

BYTE, Product Review 1981 Technology Forcast 

MICROANCELO 

HIGH RE&>LUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 

RS-170 com
posite or direct 
drive output 

Local or external 
sync generation 

4 Mhz 280 
microprocessor 

60 hertz real 
time clock 

8 level interrupt 
tie-in 

IEEE SlOO bus 
compatible 

Screenware™ Pak I 
A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware™ Pak II 
An optional software superset of Pak I which 
adds circle generation, polygon flood, program

Light pen 
interface 

Time multi
plexed refresh 

4K resident 
Screen ware™ 

Pak I operating 
system 

32K RAM 
isolated lrom 
host address 

space 
High speed 

communications 
over parallel 

bus ports 

And now . .. COLOR!! 
The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink
ing bit plane, and a highly visual color editor are 
standard. 

Circle 2 on inquiry card. 

mable split screen for separate graphics and ter
minal 1/0, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD SCIDNPascal compatibility, and more. 

8455-D Tyco Road • Vienna, Virginia 22180 • TWX: 710-831-9087 • {703) 827-0888 
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UCSD* 

PASCAL 

FORTRAN 


PORTABLE 
Develop one z-sot. 
run on LSl-11t, T. I. 990, 
8800 or vice versa 

EFFICIENT 
Structured, readable 
Speeds development XS 
Easy maintenance 

POWERFUL 
Full standard Pascal 
plus extensions 
ANSI ' 77 Fortran Subset 

COST EFFECTIVE 
Complete system Including 
Interpreter, screen editor, 
utilities, flier, assembler, 
end compiler. 

with Pascal $400 
with Fortran S4 5O 
with Both $800 

APPLICATIONS 

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

INTELLECT UL Vl.2 
A full range USP interpreter 
for UCSD p-systems $200 

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

DATEBOOK 
Appointment scheduling on 
your micro $295 

READY TO RUN ON 
DEC PDP·11 :I: or 
TRS-SO MODEL 11 § 

PCD SYSTEMS 
P. 0. Box 143 
Penn Yan, NY 14527 

315·536·3734 


l
" TM Univ. of Calif. 
TM of Zllog 
TM of Dlgllel Equlpmenl 

STM o!TandyCotp. 

Editorial 


Future Trends in 

Personal Co:mputing 


Chris Morgan, Editor in Chief 

Future Com- age is formed from 
puters-what reflected rather 

will they be like7 than transmitted 
Some exciting ligh t), it has accept-

developments have able con trast and 
been occurring in sharpness. The 
the industry lately screen is fed by a 
that should give us bank of shift regis
some clues . I at- ters; it would be an 
tended the Con- easy task to display 
sumer Electronics computer graphics 
Show in Las Vegas and characters on 
this past January, it. 
where Toshiba in- The Toshiba f1at
trod uced what screen unit is still 
could be the most in the prototype 
significant product phase and will 
of the year for the probably not be 
personal-comput- available for a year 
ing market: a pock- or so, retailing for 
et-size flat-screen approximately $600. 
t e levision set. l predict that with-
While no specific Photo 1· Toshiba's new pocket-s1"ze in two years the 
mention was made · market will betelevision prototype. A built-in zoom 
of its possible use fea ture is available that enlarges any flooded with porta
with a personal one of tl1e four screen quadrants for ble computers hav
computer, it takes close-up viewing. Photo by Stan ing built-in screens 
only a moment's Miastkowski. of every size and 
thought to see the ....____________ _ _. shape. 

potential of this engineering marvel. Sony has introduced a new elec-
First introduced in Japan some tronic "typewriter" that fits in a brief

months ago, the Toshiba television case and lets you enter, store, and 
has a 4 .1 by 3.1 cm (1 % by 1 Ys. inch) edit up to 200 pages of text using a 
LCD (liquid-crystal display) screen built-in microcassette recorder. Text 
housed in a case measuring 17.3 by is displayed on a one-line liquid
8.2 by 1.8 cm (6 % by 3 Ys by crysta l display. Combine such a de
1/io inches)! It has only half the resolu- vice with a flat-screen multiline video 
tion of a standard CRT (cathode-ray display and you have a very attrac
tube) display, but its small size masks tive concept, indeed. 
that fact effectively . Toshiba has also Another Sony breakthrough is a 
solved the problem of liquid-crystal new miniature floppy-disk system 
"overhang," the slow-fade effect that (see photo 3, page 10). Each disk 
plagues LCDs in electronic games. measures 8.9 cm (3 V2 inches) in 
The response time of this particular diameter and holds over 800,000 
design is fast enough to handle the bytes! The disk resides in a rigid 
1/30 of a second television-frame housing for protection. Sony plans to 
refresh rate. Although the screen is introduce the disk as part of a new, 
dimmer than a CRT display (the im- miniature word-processing system. 



Percom Mini-Disk Drive Systems for TRS-80* Computers ... 

Now! Add-On and Add-In Mini-Disk 

.. -

Storage for your Model Ill. 
The industry leader in microcomputer peripherals, 

Percom not only gives you better design, better 

~· .
New for the TRS-80* Model Ill 
Patterned after our fast-selling TFD Model I drives. And 
subjected to the same reliability controls. These new 
TFD mini-disk systems for the Model Ill provide more 
features than Tandy drives, yet cost far less. 
• 	 Flippy Capability: Both internal (add-in) and 

external (add-on) drives permit recording on either 
side of a diskette. 

• 	 Greater Storage Capacity: Available with either 40 
or 80-track drive mechanisms, Percom TFO mini-disk 
systems store more. A 40-track drive stores up to 180 
Kbytes - formatted - on one side of a 5-inch 
diskette. An 80-track drive stores a whopping 364 
Kbytes. 

• 	 1.5 Mbyte On-line: The Percom drive controller 
(included with the initial drive) handles up to four 
drives. With four 80-track mini-disk drives you can 
access over 1.5 million bytes of on-line file data. 

Moreover, the initial drive may be either an 
internal add-in drive or an external add-on drive. And 
whichever configuration you get, the initial drive kit 
comes complete with our advanced 4-drive 
controller, interconnecting cables, power supplies, 
installation hardware, a DOS and of course the drive 
mechanism itself. 

• 	 First Drive Includes DOS: OS-80™, Percom s fast 
extendable BASIC-language disk operating system, is 
included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS, OS-80 was 
favorably reviewed in the June 1980 issue of Creative 
Computing magazine. 

• 	 Works with Model Ill TRSDOS: Besides being fully 
hardware compatible, Percom's Model Ill 40-track 
drive systems may be operated with Tandy's Model Ill 
TRSDOS - without any modifications whatsoever. 
And, TRSDOS may be easily upgraded with simple 
software patches for operating 80-track drives. 

Percom TFD add-on drives start at only $399. Model 
Ill Drive kits start at only $749.95. 

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 

direct from Percom. 


quality and first-rate service, but you pay less 
to boot. 

Still # 1 for Model I 

As if greater storage capacities, exceptional quality 
control measures and lower prices aren' t reasons 
enough to make Percom your first choice for Model I 
add-on drives, all Percom Model I drives are also rated 
for double-density operation. 

Add our innovative DOUBLER™ adapter to your 
Model I Expansion Interface, and with Percom drive 
systems you can enjoy the same double-density storage 
capability as Model III owners. 

The DOUBLER includes a TRSDOS*-like 
double-density disk operating system called DBLDOS™ 

We also offer a double-density Model I version of 
OS-80 as well as DOUBLEZAP programs fOr modifying 
NEWDOS/80 and VTOS 4. Ot for DOUBLER 
compatibility. 

Of course you don't have to upgrade your computer 
for double-density operation to use Percom mini-disk 
drive systems. In single-density operation, our TRS-80* 
Model I compatible 40-track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80-track drives store 205 Kbytes. By comparison, 
Tandy's standard drive for the Model I stores just 86 
Kbytes. 

And like our Model Ill drives, Model I add-on drives 
are optionally available with "flippy" storage capability. 

System Requirements: 
Model Ill: 16-Kbyte system (min) and Model Ill BASIC. 
The second internal drive may be installed after the first 
internal drive kit is installed, and external drives #2, #3 
and #4 may be added if either an internal or external 
first-drive kit has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 
Model I: 16-Kbyte system {min) , Level 11 BASIC, 
Expansion Interlace, disk operating system and an 
interconnecting cable. For double-density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double-density DOS must be used. For 
single-density operation, a Percom SEPARATOR™ 
adapter, installed in the Expansion Interface, will 
virtually eliminate "CRC ERROR - TRACK LOCKED 
OUT'' read errors. Prices •l'Kl SJ)<ldRC6dOn5$\Ible<• 10 change wlthou• nodco. 

·/~· ~:~ IL1EfUJ()MI 
PEACOM DATA COMPANY, INC. 
21 1 N K.tRBV GARLAND. TEXAS 75042 

121 412 72-3421 

~demark of Tandy Radio Shack Corporntlon which tt&s no relo11onshlp 10 Percom Do"' Company. 
DOUBLER. DBLDOS, OS.BO ond SEPARATOR are lladomorks ot Percom Data Company, Inc. 

tTrademark of Vlnual Technology Corporarion, ... 	 
t -

Clrcle 4 on inquiry card. 	 BYTE April 1981 7 



Editorial----------

Photo 2: The Osborne I per
sonal computer. This new 
64 K, ZBOA machine has two 
floppy-disk drives and fits 
under an airline seat. Price: 
$1795. Photo by Elliot Varner 
Smith. 

Although no official word has come from the company, 
we have learned that it is developing a complete personal
computer system. Fujitsu and Seiko are also developing 
personal computers for the U.S. market. 

New Trends in Portability: The Osborne I 
This month Adam Osborne introduced a new personal 

computer, called the Osborne I, at the West Coast Com
puter Faire in San Francisco. Its features include: a ZBOA 
processor; 64 K bytes of dynamic programmable mem
ory (60 K bytes are available to the programmer; the re
maining 4 K bytes are used by the display screen); IEEE 
and RS-232C interfaces; modem electronics; a 5-inch 
video monitor with 24 rows of SO characters, upper- and 
lowercase, two display intensities, and underlining for all 
characters; two 5-inch single-density, single-sided floppy
disk drives; standard typewriter keyboard; IO-key nu 
meric pad; two pockets for storing floppy disks; and the 
following software: the CP/ M operating system, 
CBASIC, WordStar, Mailmerge, and a CP/ M-compati
ble spread sheet program that resembles VisiCalc. 

There are two particularly interesting points about this 
computer: (1) it will cost $1795, and (2) it's portable! An 
optional battery pack will be sold with the unit. Also op
tional are a 9-inch monitor, an acoustic coupler, and 
double-density, double-sided floppy-disk drives. The 
$1795 price tag (which includes all the software) is re
markably low. It remains to be seen if the company can 
turn a profit at this price. I recently had an opportunity 
to see the Osborne I in action. I was impressed with its 
compactness: it will fit under an airplane seat. (Adam 
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PASCAL/Z™- Q.E.D. 
Ithaca lntersystems PASCAL/Z is the most powerful CP/MTM 
compatible Z-SOTM Pascal compiler ever ..• and here's why: 

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

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

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

Ithaca lntersyslem• Inc., 1&50 H"n•haw Road 
P.O. Bo• 91, Ithaca, N.Y. 14850. Phone (607) 257-0190 

Computerl anO iJ a regi5ileted troildemark of ComputerJand Corponuion. 

CP/M .and Z-80 .a:r tr.oderna rlu of Otgitill :Resea rc h Corp. an d Zilog, Inc. re:i;pectiveli;. 

PASCAUZ and lnterSystems arc trad(!flla rks o{ lthaccl lntersystems Inc . 


Micros for bigger ideas. 




The Intersystems 

price-performance-reliability


story now has 

three · 


While everyo ne' been busy 
trying to convince you tha1 I< rge 
buse housed in strong meta I 
boxe wi ll guaran tee versa til i ty 
and ward off obsole cence, we've 
been bu y w ith something better. 
So lving the real probl m with the 
first l ine of computer products 
built from the ground up lo con
form lo the new IEEE 5-100 Bus 
Standard. Offering you ext ra ver
sat ility in 8-bit appl i at ions today. 
Anda full 16 bi t tomorrow. 

We ca ll our new line Serie 
II. And even i{ you don't need th 
ful l 24-b it addres fo r up to 16 
megabytes(!) of memory right 
now, they'r something to think 
about. B au e of all the perform
ance, flex ibi lity and economy 

they offer. Wheth r you' re looking 
at one of our three mainframes, at 
a new mainframe, expanding your 
present one or upgrading your 
system with an eye to the future. 
(Serie II board are ompatible 
wi th most existing 5-100 ystems 
and all IEEE S-100 Standard ca rd 
as oth r manu fac turers get around 
to bui lding them. ) 

Consider some of the fea
tures: Reliable operation to 4MHz 
and beyond. Fu ll compat ibi lity 
w ith 8- and 16-bi t CPUs, pe
riph ral nd oth r d v ie s. Eight 
lev I of prioritized int rrupt . Up 
to 16 indiv idually- I Ire abl 
DMA devices, w it h IEEE Standa rd 
ove rlapped op rati on. U er-sel c
table fun ction add re ed by D IP
switch or jumpers, lin1inating ol
dering. And th at' just for opener . 

Th best part is that al l this 
heady stu ff i_ava ilab le now! In 
our advan eel pro essor - a ful l 
I EE Bu Master featuring Memory 
M ap addr sing to a fu ll m ga
byle. O ur fast, flexible 16K Static 
RAM and 64K Dynilmic RAM 
boJrds. An incredibly vers tile and 
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s. 
econom ical 2-s rial, 4-paral lel 
Multiple 1/ 0 board . Our 6-serial 
1/ 0 board. Our Double-D nsity 
High-Speed Di k Control ler. And 
w hat i undoubtedly the most flex
ible fron t panel in the busi ness. 
Everything you ne d for a com
plete IEEE 5-100 y tern . Avai lable 
eparately, or al l together in your 
hoi e of DPS-1 ma inframe ty les. 

Whatever your needs, why 
dump your money into obsolete 
products labelled " IEEE timing 
com patible" or other words peo
pl u e to make up for a lack of 
produ t. See the fu ture now, at 
your Inter y tems dealer or call / 
writ for our new catalog. W e' ll 
tell you all about ries II ;md th 
n w IEEE S-100 Bu. we he lp d 
pion er. Becau e it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 

Ithaca lntersystems Inc. , 

1650 Han haw Road/P.O. Box 91, 


Ithaca, NY 14850 

607-257-0190!TWX: 510 255 4346 

Micros for bigger ideas. 
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Editorial--------------------------------------------------

Photo 3: Sony 's new J lh- inch floppy disk and drive. Each 
double-sided floppy disk can hold up to 875 K bytes of informa
tion , unformatted. The r,ecording density is 1.47 times that of 
the 5-inch disk. 

Atlast---the DYNATYPER 
TYPEWRITER INTERFACE!™ 

~~-

Turn your electric typewriter Into a low cost, 
high quality hard copy prlnter.1 year warranty 
DYNATYPER - Rochester Data's patented* Computer/Typewft 
Interface Is the Industry standard for typewriter output . 0,,-J 
• 	 2 minutes to initially install and 5 seconds to remove ~~ce. 
• 	 You do not have to modify your typewriter. All •"M war· 

ranties and maintenance agreements on your type~er will be 
honored. ,o( 

• 	 Compatible w ith all power carriage return Jtik:>&wrllers having 
standard U.S. keyboard. The Dynatype~~s with Selectrlcs 
(model 1) and most non·Selectrlcs~ 2). Please specify. 
Typewriter conversion between mode es 2 minutes andthe kit 
(17 plungers) Is available for a nor~ fee. 

• 	 The Dynatyper is compatible with .,.WiaJor word processing software. 
(Scrlpsit, Pencil, Applewri! e Easywrlter, Magic Window, Visl-calc 
CCADBM, Supertext, Wrl n) 

e 	 Interlaces available fqr.• -80, APPLE, PET/CBM, OSI, Northstar, 
HP·85, H·89. Welg!N'-°"nly 3 lbs. Extremely portable. 

• 	 Delivery: Sift 10iKl,;o weeks. Price $499 for complete system. 
F.O.B . . R"2,,epr, Domestic. VISA and Master Card accepted . 
Call ~lpicky at 716·244·7804 

:a~g ROiiii-i!aiiiiiisii1ERiii~DATAiiiiii 
T~a r•gister..:! tnd~rk of Rocr.c:stor Dat• Incorporated 
3000 Winton Road South, Rochester, N.Y. 14623 

Osborne is currently seeking approval from the FAA to 
operate the unit on board a plane.) One quibble: the 
screen may be too small for some people's taste. Con
sulting Editor Mark Dahmke is preparing a full test report 
on this computer for an upcoming issue of BYTE . 

Update 
We have received numerous requests for more infor

mation on the Microterminal described in the January 
editorial. We cannot divulge any more information at 
this time, but watch for a complete report coming soon. 

Also in the works: full reports on the Commodore 
VIC-20 color computer; the TRS-80 color computer hi
res (high-resolution) graphics; a special issue on local net
works; reviews of three LISP packages; the new spelling
correction programs; Logo for the Apple II and Tl 99/ 4; 
and our annual August language issue, this year on 
Smalltalk, one of the most exciting languages in the com
puter field today. Watch our upcoming editorials for fur
ther information about future computers.• 

The Carl Helmers Newsletter 
Readers of recent issues of BYTE are probably aware that 

Carl Helmers, former Editorial Director of BYTE, is now 
working on projects outside of McGraw-Hill. One of Carl's 
new undertakings is the Carl Helmers Personal Computer 
Newsletter, which will cover the present state of personal 
computing, future developments in hardware and software, 
artificial intelligence, mass storage, and many other topics. 
The newsletter will contain no advertising, cost $.200 per 
year, and will appear monthly. Carl is also considering a free 
"personal computer industry conference call, " which would 
be made available via a to/I-free 800 number if interest 
among subscribers is high enough. The setup would enable 
up to twenty people to participate in a regularly scheduled 
monthly "roundtab/e" discussion . 

For more information about subscribing to the newsletter, 
write to North American Technology Inc, Strand Building, 
Suite 23, 174 Concord St, Peterborough, NH 03458, or call 
603-9.24-6048. We wi.sh Carl luck in his new venture ... CM 

BYTE'S Bugs 


lnvlslble Getting the 
Software Review Number Straight 

Because of a last-minute In the February 1981 
scheduling change, the prod BYTE, on page 345 of the 
uct review by BYTE editor 'What's New7" section, the 
Gregg Williams, "The telephone number given for 
muSIMP/ muMATH-79 Sym General Digital Corporation 
bolic Math System" (Novem was incorrect. The correct 
ber 1980 BYTE, page 324), number is (203) 289-7391. We 
did not appear on the "In the apologize for any difficulties 
Queue" page for that issue. that may have arisen due to 
We regret the omission. the error.• 
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Make the Apple II*a powerful 

IEEE·488 COntroller in a snap. 


Just plug the SSM A488 board into any Apple II* expansion slot for a low-cost, 
full-featured instrumentation interface. SSM gives the Apple 11 the power and 

versatility of a $9,000 IEEE-488 controller. At a fraction of the price. 
Our board converts the Apple II into a truly sophisticated controller that 
programs and controls up to 15 different instruments connected together 
on the 488 bus. 

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

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

Industrial grade circuit board -------------. 	 IEEE-488 bus cable ----~ 
(6 ft. with stackable connectors) 

PROM firmware for powerful user interface 

68488 IEEE-488 controller chip 

Slot-independent connection to Apple 

SSM's A488 board expands the Apple 11 to SSM Microcomputer Products, Inc. 
a high-performance IEEE-488 controller. 2190 Paragon Drive 

San Jose, CA 95131 
(408) 946-7400 Telex: 171171 

•Registered trademarks of Apple Computer Inc. 	 TWX: 910-338-2077 
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Computers and T rees: 

The HHC Forest 


read Gregg Williams and Rick 
Meyer's article about the Panasonic/ 
Quasar hand-held computers (January 
1981 BYTE, page 34), and I could hardly 
contain my excitement over the potential 
use for these devices in my field: forest 
measurements and statistics. 

Forest inventory and survey work 
typically involves many man-hours in the 
forest collecting information on tree size, 
species, sawtimber quality and value, 
growth, etc. This information is normally 
hand-written on tally sheets in the field, 
and either hand-tabulated in an office or 
key-encoded for statistical summary and 
analysis by computer. Forest scientists 
and practicing foresters are continually 
looking for more economical methods of 
obtaining resource information at the 
level of precision required for complex 
management planning and decision
making. 

The HHCs (hand-held computers) ap
pear to have the capability of being used 
in the field as data-entry devices, thereby 
eliminating the need for subsequent key-

Letters 


encoding of hand-written information. 
With their alphanumeric capability, they 
should be able to store and manipulate 
descriptive text as well as numeric infor
mation. With suitable applications pro
grams, I would think they are a lso capable 
of handling a fairly large repertoire of 
forestry problems (eg: compiling tables 
describing timber volumes by species, log 
grade, and size class; estimating stumpage 
values for timber sales, etc). For larger 
data-processing requirements, they cou ld 
transmit their data, through the modem 
attachment, to a host computer. In short, 
I see in these devices a potential for great 
ly reducing the man-hours required for 
routine data-entry and processing applica 
tions in forestery. 

George l Martin Jr 
Assistant Professor of Forest Biometry 
Department of Forestry 
College of Agricultural and Lile Sciences 
Unjversity of WiS<:onsin 
1630 Linden Dr 
Madison WI 53706 

The advent of HHCs will be a boon to 
many who must perform data entry and 
sophisticated calculations in the field. Un

fortunately , neither the price nor tf1e 
availability date of the Panasonic/Quasar 
unit was announced at the CES (Con
sumer Electronics Show) , as I had origi
nally hoped. As an educated guess, 
would place the price i11 t/1e $400 to $650 
range, with the units possibly being avail
able as early as mid-1981 .. . . GW 

Oddest Programming 

Language of Them All 


ln the December 1980 BYTE, Mr Daniel 
Weise presented a version of a self-repro
ducing program. (See 'Thief-Reproduth
ing Programth," page 16.) The following 
version of the same fundamental algo
rithm is written in my favorite program
ming language-English: 

Replace every occurrence of "x" in " x 'x'." 
by "Replace every occurrence of 'x' in 
' x "x" .' by " . 

Which executes as follows: 

Unquote" x 'x'." to obtain the form x "x". 

FINDING SOLUTIONS 
·~AND BEING COMPETITIVE 


IS OUR BUSINESS. 

Having problems and looking for a 

computer to help solve them? 
 1 
Are you finding computer dea lers 

come in one o7 two ways? Either 

Full system support with Full price 

or Take it or Leave it with Low 

pri ce. At Omega we don ' t be lieve 

that you should have to make a 

choice . Ye , we're in business to sell 


~ j ,_
products bul also, to solve your ~· computarproblems. Our prices wi ll be the AuthOnzed Dealerlowest possible. Our support and 

produ t qua lity wi ll be se ond to none. Check out our Mail Orde r prices in th is 

ad (our retai l prices will be higher). See if you don 'I agree with our lirs l claim. 

For our second claim, call us with your data processing needs and proble ms. 

Bette r yet , come in and see us. Finding so lutions and being competit ive i our 

business . We never forget ei th er of th em. 


APPLE Ill . . . . . . . . . . . . . _. . . . . . . . ..... SCALL Supp l le~: 

APPLE LI .. PLUS.. 48K ....... ... _.. __ ...... $ 1169.95 Scolch Diskettes · B"sl ol Oualrty! 

HEWLET PACKARD 85 or 83 ...... , . . . . . . . S CALL price P"' box ol ( t0) 

APPLE 11 ACCESSORIES: 744·0. 10. 32 ...... . ..... $ 27.00 

7 40-0 SS/SD o Sect0t .... _ 3 1 00 Disk It wi1h controller . _. . .. __ . . . . . . . . . . . __ . $ 535.00 
7 4 1 ·0 SS/DD 0 Sec1or , . . 37.00 Disk 11 Znd d<ive . . . . . . . . . . . . . . . . . • . . . . . . . 455.00 743·0 OSIDO NO Formal .. d4.00 Graphics Table! . • • . . . . . . . . . . . .. . . . . . . 565.00 

Language System with PASCAL . . . . . . • . . . . . . 395.00 New Products : 
Silen!ype Pnn1er Wltnl , . . . . . . . . . . . . . . . . . • . . . . 526.00 V1de• UC Adap1er . . . . 110.00 
Integer Firmware Card .. . .. .. .. . • . . . . . . . . . . 152.00 Microsoll 16K RAM Card . . . . . . . ..... 169.00 
Mietosofl Z-60 Sottca1d . , .. •...••. , ... , , .•... 259.00 O.C. Hayes Micromodem II . . ..... 315.00 
Vldex vldeoterm 80 col Card ................ 279.00 Novatlon DCAT Modem . . . . . . , , , , .. , , . . 195.00 
Sanyo 12'" Green Monilor . . . . 269.00 EPSON MX·80 . , .. , , . . . . . . CALL 
Mail Order Terms ol ,Sales: Price based on prepaid orders. NO CoD·s. Visa or Masler Cliarge orden; add 3~. 10 purchaw 
price .. Allow 14 working days lor personal and_ compan~checks 10 cleo.r. Orde< under s10000 add S3.00 for sli1ppin9 and 
handling. All orders (unless specd1.-d"' ad) wi\hlfl Contment1al U.S. s'11pped U.P S. no charge. APO or out of Conlinential 
~;d;-~;~e add~~.l~p~ng chatges. All prices subject to change and all oilers subjjlct 10 withdraw! w11t1ou1 r.otice. CA 

UME~A MllJfi[) rJ[)M~UTERS 
The Problem Solving Company 3447 Torrance 6oo lcv.ard • To rr·.ance, al1furrua 90503 • an137G-945& 
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Replace "x" by the quoted substitute to 
obtain x "Replace every occurrence of 'x ' 
in ·x "x " . ' by ". 

Replacing x by the unquoted substitute we 
obtain Replace every occurrence of "x" 
in " x 'x '." by "Replace every occurrence 
of 'x' in 'x "x". · by ". 

The operations quote and unquote 
work as follows : 

Quote text = "text• ''. 
Unquote "text*" = text. 

where text• is a faithfu l copy of text, ex
cept for the replacement of each quote 
mark, single or double, by its comple 
ment. This transfonnation is idempotent. 
This is a time-honored syntactic device of 
English. 

I leave it to you, dear reader, to judge 
the relative perspicuity of this English ver
sion and the LISP version provided by Mr 
Weise. 

James P Corbett 
24 Sheffield lane 
Florence MA 01060 

Readers should note that they may not 
be able to get this program to run on 
every model of the human brain-whic/1 
is probably just as well, since once nm
ning, it would use up all available process
ing time and memory space ... . CPF 
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Apple,you 'll have the most extensive library in the personal 

Edison had over 
1,800 patents in 
liis name, but 

you can be just as inventive 

with an Apple. 


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

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

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

Expand memory to 64K bytes or 128K bytes. Add an 
Ato Dconversion board. Plug into time sharing, news and 
electronic mail ervices. se an IEEE 488 bus to monitor 
lab in truments. Add 4 or 6disk drives - the 51/4

1
: 143K 

bytes, high-speed, low-cost drive that's the most popular 
on the market. 

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

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

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

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

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

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

app1cz·computar inc. 



Leiter•--------------------------------------------------------
Vive la Guerre 

I have a few comments on Bruce Car
brey's article ''A Pocket Computer? Sizing 
up the HP-41C." (See the December 1980 
BYTE, page 244. ) The article was very in
teresting, since I use both an HP-41C and 
a Tl-59 frequently. Mr Carbrey did a 
comparison that l had planned but had 
never done. 

On page 246, he states that storing a 
number in a register on a Tl-59 requires 
three lines. This applied to the earlier 
SR-52, but only two lines are needed with 
a Tl-59 . Two is better than three, but the 

one-line approach of the HP-41C is better. 
It makes editing a program without a 
printer much easier, especially since you 
don't have to remember key codes. 

Mr Carbrey's benchmark test program 
does not, however, use the Tl-59's 
strengths well. A major difference be
tween the calculators is that both label 
and absolute addressing exist on the 
Tl-59, while the HP-41C uses only labels. 
Since the HP-41C program is compiled, it 
is not penalized . Using absolute address
ing in the Tl-59 program cuts run time by 
3 seconds and saves a step. 

Listing 1 is a benchmark program that 

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 

FEATU RES INCLUDE: 

Full-screen text editor 
Simple. conrror key operation 

Edi! programs as wel las text 
Assemble. compile or run programs 
without modification 

Fi les larger than memory 
Fi les up to 256K 

library fil es 
Merge part or a ll of one file with 
another 

Spoor prin ling 
Print a lile while editing another 

Easy page formatting 
Simp le commands set margins. page 
length, e tc . 

Override commands at run-time 
Give any command from the key
board as well as in fi le 

Variable pitch control 
Change pi tch in mid-line, even 
mid-word 

Up to 128 user-defined variables 
String. numeric or dollar format 

Form letter generation lrom external 
data files 

Compatible with both seq uential a nd 
fixed-record files 

Cond\tiona, commands 
Any command may be conditional 

Print to disk and /or printer 
Save all o r part of output on disk 

Switch from specia lty printer to GP IM 
/isl device 

Print lhe same fi le on either specialty 
or standard printer 

Version 1 . 1 is now available 

EASE OF OPERATION 

Wit h all its power, the MAG IC WAND is 
remarkably easy to use. This is no acci
dent. The command structure is designed 
to be flexib le and logical so that you can 
perform basic fu nctions with a minim um of 
commands. 

We have included in the manual a s tep
by-slep instructional program, for the pe r
son who has never used a wo rd-proces
sor before . The trainee uses sample files 
from the system disk and compares his 
wo rk to simulated screens and printouts. 

In addition 10 the lessons, the man ual 
has a complele documenlation of the 
command structure, special notes for pro
grammers. an introduction lo CPIM for 
non-programmers and a g lossary. The 
manual is typeset, rather than typewrillen, 
for greater legibili ty. 

We have written the manual in non
technical Eng lish, because we want you 
to read it . We don't overload you with a 
bunch or jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAG IC WAN D can learn special 
applications of the print commands. For 
example, we might show you how to cre
ate a mailing list or set up an index for 
a fi le. 

In short, we've done everyt hing 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 : 

sma.\\ bu.smess Q.\)\i\c.a.\\ous. \.ru:.. 
3220 Louisiana • Su ite 205 • Houston, Texas 77006 • 713-528-5158 

CP'1M 11.a"l"D ~ie11?t1l1k)llefn.lf~OIOy;liJtf\Mr.11cr1teri> 
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uses the Tl-59's parenthesis feature . This 
seemed especially apt considering Hew
lett-Packard's and Texas lnstruments' 
battle over Reverse Polish Notation vs 
Algebraic Operating System . My pro
gram is 10 steps shorter, uses 4 data 
registers, and runs in 33 seconds. This im
proved performance is achieved by reduc
ing the number of relatively slow memory 
arithmetic operations and utilizing the 
Tl-59's stack. (Also note that the correct 
answer in Mr Carbrey's table 1, on page 
254, is $17553.30, not $17533.30. ) 

Listing 1 
000 76 LBL 
001 
002 

II 
58 

A 
FIX 

003 02 02 
004 42 STO 
005 01 01 
006 
007 

91 
42 

R/S 
sro 

008 02 02 
009 
010 

91 
42 

R/S 
STO 

011 03 03 
012 
013 

91 
55 

R/S 
+ 

014 01 1 
015 00 0 
016 00 0 
017 85 + 
018 01 l 
019 95 
020 42 STO 
021 
022 

04 
45 

04 
y ' 

023 43 RCL 
024 02 02 
025 94 + I 
026 65 x 
027 43 RCL 
028 01 01 
029 85 + 
(}30 53 ( 
031 00 0 
032 85 + 
033 43 RCL 
034 04 04 
035 45 y' 
036 43 RCL 
037 02 02 
038 94 + / 
039 97 DSZ 
040 02 02 
041 00 00 
042 32 32 
043 54 ) 
044 65 x 
045 43 RCL 
046 03 03 
047 95 
048 91 R/S 

Much has been made of the HP-41Cs 
plug-in accessories, but I wonder if they 
are really a major design change. They 
obviously follow TJ's development of the 
printer attachment and Solid State Soft· 
ware. The HP printer has excellent print 
quality and features, but it is very slow. 
The Bar·Code reading "Wand'' is the only 
significant advance in my opinion . 

The capacities of the two calculators are 
about equal in my experience. Most 
users want both a printer and a card 
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Letters.-----------------------------------------------------
reader, so onJy two memory modules can Perhaps the pocket computers from Radio 

Compollutlonbe added. Thus, a maximum of 830 pro Shack and Sharp threw a wrench into the 
gram lines is avaiJable without data 
registers in practicaJ applications. and this 
limit is quickly reduced. Even aUowing for 
the HP-41C's greater storage efficiency (I 
find a 50% improvement over the Tl-59), 
the HP-41C is only marginally better. 

The lack of a Tl response to the HP-41C 
threat mystifies me. Although users were 
surveyed last spring, no new product has 
appeared. The discounts being offered on 
Tl's "59" calculators dearly suggest that 
something is coming soon, but it has been 
a year since the HP-41Cs introduction. 

works . Tl has always played a game of in
creased capacity at lower cost in the pro
grammable-calculator marketing wars. I 
await Tl's next entry with great anticipa
tion. Users have profited immensely from 
the battles between Hewlett-Packard and 
Texas Instruments in this market. (Take 
out your old calculator and try using it 
now.) Vive la guerre!! I 

G John Gamer 
319 Blue Haven Rd 
Dollard des Ormeaux, PQ, Canada 

Eliminate The Data Comm Hassles· of 

Outmoded "DUMB" Modems 


BIZCOMP's Intelligent Modem is new. Brand new. It teams a Bel l 103-type "dumb" 
modem with a custom BJZ-080 microcomputer in an attractive desk-top enclosure. 
RESULT: Incredibly simple data comm for professional users. No more mad dash 
to get a handset into coupler muffs before being disconnected by the remote. No 
more exclusion-key telephone needed to do the dialing . No more outboard coupler 
boxes. And for computer sites, communications software written in high level 
language like BASIC or COBOL. How's that for simpl icity! 

The 1030 gives you automatic dial, automatic answer and, unique to the industry, 
automatic REPEAT dial. The top-of-the-line 1031 adds command-selectable tone or 
dlal pulse dialing for TWX net applications and self-test for ensuring full function
ality. Both models are FCC registered for direct connection and feature comm 
rates from 110, 134.5, 150, 200 to 300 baud. BIZCOMP's innovative Code-Mu lti
plexed Design enables complete control using a simple 3-wire RS-232 interface. 
Don't burden your customers with data comm hassles. Install a BIZCOMP Intelli
gent Modem today. 

BIZCOMP Communications... 
Why not start with the best? 

BllCO•P 

P.O. Box 7498 • Menlo Park CA. 94025 • 415/854-5434 

Rentals and /eas ing avallab/e from LeBSametrlc, IJ(){)/227·87'!3; ~151574°5797 In Cal/I. Pa tent Pending 
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Steve Ciarcia's article "Electromagnetic 
Interference" Oanuary 1981 BYTE, page 
48) is a very good and long-overdue sum
mary of the electronic noise-pollution 
problem. Many radio engineers have been 
fighting the battle against the plastic com
puter box and the poorly designed digital 
boards that dominate the industry.. We 
are ready for some stiff regulations 
regarding fundamentals, such as simple 
metallic shielding and grounding prac
tices, so that the rest of the world can con
tinue to use RF (radio-frequency ) com
munications. 

One omission in Mr Ciarcia's article is 
the reference to a stale-of-the-art hand
book or text for more comprehensive in
formation on the subject. One of the best 
comes from Bell Laboratories, in Henry W 
Otfs book Noise Reduction Techniques in 
Electronic Systems (New York: John 
Wiley & Sons Inc, 1976). 

R W Burhans 
Ohio University 
Avionics Engineering Center 
Athens OH 45701 

This omission was caught and rectified. 
See "BYTE's Bits" Marcli 1981 BYTE, page 
314, for additional reading material. Also, 
see I N Demas's review in the September 
1980 BYTE, page 311 ... .GW 

Well-Rounded Machine 

We at Hewlett-Packard were very 
pleased to see Brain Hayes's excellent arti
cle on the HP-41C calculator. {See "The 
HP-41C: A Literate Calculator7", January 
1981 BYfE, page 118.) He did make some 
statements that deserve clarification, 
however. In particular: 

There is something absurd about the 
world's fanciest calculator not being 
able to give results accurate to more 
than seven or eight decimal places. 

The example he used was the (Jl)' 
computation, which is a good illustration 
of a common misunderstanding about 
computer arithmetic . When calculating
.J2. the 41C works internally with 13 
digits and then rounds correctly lo 10 
digits. This helps to insure the accuracy of 
the displayed result. But this result is still 
not really -J2, merely the best representa· 
tion possible on this, or any other, 
10-digit machine: 1 .414213562. 

At this point, the calculator does not 
know where this number came from: it 
could be a previous result, or it could 
have been entered exactly as such through 



THE NEW RELIABLES 

Take a look at the new industry standard in reliability. 

Our warranty on all IMS In ternational products is 
two years from the day a dealer sells them. 

Two years. 
The systems we offer are some of the most advanced in 

microcomputer history. That gives the IMS dealer 
another distinct advantage in his marketplace. 

There's more. 
Low retail cost-well under $10,000 complete-with 

the best margins and benefits in the industry. Face 
it, even the most impressive specifications are no 
rep lacement for profits. 

Next to profits, full factory support is the second most 
important fea ture we give the IMS dealer. 

Our systems are designed to meet the specific needs of 

your business computer today and tomorrow. The price/ 
performance comparison with competitors is one of an 
IMS dealer's easiest sales closes. 

Tailored sales plan. National advertising backup. Point 
of purchase program. Protected territories. 
Complete system delivery in 30 days. 

We have what you and your customer need. 
The package is complete. New. Reliable. 
For more information on our superior computer line 

and the unique dealer program that comes with it, call 
Fred Williams (collect) 714/978-6966, or wri te us: 

nri\Jil(S Box 201 
~ 2800 Lockheed Way 
INTERNATIONAL Carson City, NV 89701 
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Leiter•----------------------------------
NEW CAT ALOGUE LISTINGS 


FROM 


JOHN D. OWENS 
ASSOCIATES, INC. 

CAT 100 FULL COLOR 
GRAPHICS 

Complete S-100 colnr imagi ng ~ys t em 
with high pe rforma nce video Fl~AME 
GRABBER. 3 fu ndamen ta l fu n c t ion~ are 
+ di11it izat ion of video inpul in rea l time 
+ + image storage in dua l-port. o n
boa rd memory + + + video input of 
buffered image in g ray levels, TSC co l
o r or RGB color. 
D iscou nt p rice .............. $1,875. 
Wri te o r call for opt io n d e-script ions and 
pric ing , too numerous to lis t here . 

HOUSTON INSTRUMENTS 
HIPAD DIGITIZER 

C rea te your own grap hics using ei the r 
s tyl us or op ti o nal cu rsor. Exce ll en t for 
arch itec tu ral d r<1wi ng, business waphs. 
sc hematics. fre<> form drawi n~. elc. 
More accur le a nd eas ier to use than 
keyboa rd inpu t or joysticks. "S tr 0 <1m 
mode" allows conl inuous placemen t of 
coordi nalc pa ir o n 11" X 11 " pad usi ng 
ei ther tylus or op tional curso r. For 
S- 100 sys te ms a nd a lso App le. T RS-80. 
PET. 
Our discounted p ri ce . . . ... S 755. 

LOOS for T RS-80 USERS 
ew opera ting system can support up to 

8 d rives (eit her 5 o;, •. 8 " o r new W in
ches te r fixed d isk) in any combina tio n. 
Fea ture include lSAM Accessing Tech
niques . Keyboard type a head. graphic.• 
Iring packer. dared fi les and many. 

many more. 
Our discoun ted pric . . . . . .. S 126. 
Ma nual on ly . . . . . . . . . . . $ 25. 

OMA-DOS North Star s· 
FLOPPY SUBSYSTEM 

A new operati ng ystem. complete ly 
CP I M~' compat ible !ha t al lows use of 
bot h 8" (Sh uga rt si ng le idcd, double 
density via Tarbell con troller) and 5 11, • 

d rive-s. 
Com ple1c hard ware, sof tware pac kage 

.............. . ....... $1,910. 

TARBELL CPU Z-80 
Fea tu res m mory manage ment ha rd
w, re tha t allows dynamic mapp ing of 
logical to 1 MB o f p hys ical memory in 
4K blocks. S upports an easy 10 use im
plemen tat io n of MPI M~. Eit her 2 o r 4 
MHZ. jum per se lec tab le. TWO on 
board RS232 por ts w ill fu ll hand shaki ng 
capabil ity : c rys tal control led pro!\ram
ma ble timer. 

SEE OUI~ ADS ON PAGES 
1 78 A D 179 

the keyboard . Squaring this number cor
rectly and rounding again y.ields 
1.999999999. Any 10-digit calculator that 
does otherwise is either doing "funny 
arithmetic, " or else is not telling you 
everything it knows. But the 41C has lived 
up to its claim: each calculation was per
formed correctly to 10 digits. Also, and at 
least as important, the behavior of the cal
culator is utterly predictable and repeat
able. 

A calculator is a tool, and, like any 
tool, it has its limitations. These limita
tions must be understood if the tool is to 
be used properly . The point is this: there 
exist sequences of cakulations that will 
generate errors of any magnitude on any 
finite-precision arithmetic machine. Keep
ing this in mind, the "world's fanciest cal
culator," the HP-41C, is a tremendously 
powerful tool indeed. 

Steve Abell 
Research and Development Engineer 
Hewlett Packard Company 
Corvallis Division 
1000 NE Cirde Blvd 
Corvallis OR 97330 

MlcroAce: More 

Power to Slnclalr 


I disagree with John McCallum's state
ment in 'The Sinclair Research ZX80" (see 
the January 1981 BYTE, page 94) that by 
building the kit version "you will not save 
any money ." My MicroAce cost a mere 
$150- a savings of 25 % over the price of 
a ZXSO. It was easy to build, although the 
instructions were not nearly as elaborate 
as Heathkit's. 

The MicroAce has room for two more 
programmable-memory integrated cir
cuits than the ZX80. The increase to 2 K 
bytes almost triples the possible program 
length (portion.s of the first 1 K bytes are 
used for ''housekeeping"). This expanded 
capacity gives you a much more usable 
computer. Its unique design means that 
you can store as much information as 
other systems that use 3 K to 4 K bytes. 

I couldn' t afford $500 or more for a 
computer, but, for about $175 (kit plus 
memory chips). I have learned qu ite a bit 
and gained much enjoyment while doing 
so. 

John R Mullen 
8518 Terrang Ct 
Rockford IL 61111 

Tfie MicroA ce kit is review ed by 
Delmar Searls on page 46 of this issue. 

caning zaooo 
The "BYrEUNES" section of the 

January 1981 BYTE (page 200 ) contained 

an item saying that Microsoft proposed a 
standard set of calling conventions speci
fying parameter-passing and register 
usage for the 28000 microprocessor. It 
was actually Zilog Inc, inventor of the 
Z8000, that establi.shed the conventions. 
Zilog announced the Z8000 standards at 
last year's WESCON show in Anaheim, 
California. The announcement contained 
the statement that the conventions ''have 
thus far been adopted by Microsoft and 
are under consideration by several other 
companies." 

Thank you , BYTE, for letting me set the 
record straight by point.ing out that Zilog 
originated the Z8000 calling conventions 
that were subsequently adopted by Micro
soft . 

Bruce Welner 
Product Marketing Manager 
Zilog Inc 
10460 Bubb Rd 
Cupertino CA 95014 

Why Didn't We Think.... 

I always look forward to the latest issue 
of BYTE, as I am sure many others do. I 
would like to pass along this suggestion to 
my feUow readers who use an Apple II 
computer. It is my solution to the well 
known "accidental RESET'' problem that 
plagues users of that machine. 

Mamrnba Sakuta, MD 
6324 Wilryan Ave 
Edina MN 55435 

December Adventure 

BYrE's "Product Reviews" of games in 
the December 1980 issue were absolutely 
perfect. There are too many bad programs 
on the market; being able to see a picture 
of the display (along wi th a description of 
how the game is played} is a big help . 

I noticed that BYTE didn't continue this 
policy in the January 1981 issue- 1 realize 
that you can't have seven game reviews in 
every issue, but it would be nice .... 

Thanks. 

PAD from Livermore CA• 
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LEADERSHIP IN COMPUTER PERIPHERALS 
A Division of Mountain Computer. Inc. 

300 Harvey West Blvd., Santa Cruz. CA 95060 
(408) 429-8600 

Music I can play? Send d&lalll. 

___________ State____ _ 



Recurrence in Numerical 

Analysis 


James J Davidson 

c/ o BYTE Publications 


POB 372 
Hancock NH 03449 

Although Taylor's series are the most universally 
useful method of computing higher mathematical func
tions, they do have their drawbacks. In particular, many 
functions have representations only in the form of alter
nating series . This can cause great difficulty in maintain
ing accuracy if large arguments are required . Often, so 
many significant digits are lost in the process of computa
tion that the results are, at best, useless. At worst, if you 
do not suspect that gross inaccuracies are occurring, you 
may make severe engineering mistakes . 

If the va.rious remedies such as argument scaling are in
effectual in improving accuracy, the only recourse is to 
seek alternate methods of computation. Of those alter
natives, recurrence relations have the widest applicabili
ty. 

What's a Recurrence Relation? 
Various functions have the mathematical property that 

if you know two consecutive values, you can use those to 
find a third . This process can be repeated to find a fourth 
from the second and third, and so on. Of course, you 
need to pick the right pair to start from, but if you do, 
you can get to any value you want. 

The simplest illustration of a recurrence relation is the 
Fibonacci series. This is a series of special numbers 
known in medieval times to Leonardo of Pisa, surnamed 
Fibonacci (1175-1230). Fibonacci numbers are found in 
botany and other natural sciences, as well as in certain 
mathematical theories of aesthetics. They are interesting 
in their own right, and there is at least one society 
devoted to study of their mathematical properties. 

The Fibonacci series proceeds in the following fashion: 

0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, ... 

Each term is obtained by adding the two previous terms . 
As a formula, the series can be expressed as: 

where the initial tenns must be specified as 0 and 1. Once 
you get started, it is obvious that you can keep going in
definitely using the same formula. It is not even necessary 
to begin at the beginning. If you know the thirteenth and 
fourteenth terms, for instance, you can find the fifteenth 
by adding them together. 

Programming this recurrence relation is not going to be 
much of a chore. The important thing to keep in mind is 
that three values must exist within the computer 
simultaneously : the n and (n +1) terms, and the sum of 
these two, which is the value being calculated. Then, 
after the value is found , it must be slid into the (n +1) 
position, with that one being slid into then position. This 
sliding process is the only tricky part because it must be 
done in the proper order, and it is the heart of all recur
rence programming. 

Listing 1 shows how simple the job is. After initializa
tion, the FOR ...NEXT loop handles the calculation in 6 
lines. The new term is calculated in line 160 and printed 
in line 170. The sliding process is done in lines 180 and 
190. Note that Al must be slid into AO before A2 is slid 
into Al; otherwise, Al will be lost . That, in principle, is 
all there is to programming recurrence relations. 

Forward and Backward Recurrence 
Recurrence relations have a property that on first ac

quaintance seems absolutely incredible: if you go in the 
"right" direction, you increase the number of significant 
digits in your answer with every new term. This means 
that in certain cases you can start out with a completely 
arbitrary guess and, if you go long enough, end up with 
eight or nine significant digits in your final result I On the 
other hand, if you go in the "wrong" direction, you lose 
digits with each iteration and end up with garbage. 

There is nothing at all mysterious about this property . 
If you think about the Fibonacci series, you will realize 

20 April 1981 © BYTE Publlcot1011s Lile 



CCS. MAKING MINIS OUT OF MICROS. 

Here's the CCS line of board-level 

computers for system builders on the 
move. Push In the CCS board . And 
push on with your application. CCS 
board-level systems go together 
easily, come up quickly, and run 
reliably, with a proven return rate of 
less than 1%. 

CCS board-level computers 
offer systems bui lders the optimal 
combination of low development 
cost, low manufacturing cost, and 
high reliab il ity from proven, tested 
modu les. 

A headstart on rellablllty. CCS 
modules are designed to industrial 
performance standards, manufac
tured to industrial quality standards, 
fully burned in and tested. You spend 
more t ime and energy on your 
appl ication when you rely on CCS 
modules instead of reinvent ing (and 
rebu ild ing) standard computer 
functions. 

A full selection of S-100 board
level computers. Whether you want 
to add capab ility to another S-100 
based system, or build a system from 
scratch, chances are you ' ll find solu 

• A-Ouotlllf 2. 1981. 
• FOr use IM1h CCS S.,..100> Modets 200. 300. 400 

ons for all your system needs ln the 
CCS product line. CCS manufactures 
a comprehensive se lect ion, so you 
can tailor a system to your needs with 
a minimum of components. You buy 
exactly what you need. But you can 
easily expand later. 

We'd like to tell you more about 
the CCS line of board-level com
puters, OEM systems, and computer 
systems. There's a lot more to tell. 
Send in the coupon for more 
information, contact your local 
compute r dealer, or cal l. 

loPie-;;;;;;~-;p;;;entatlve l 
call me. II 	 Io Please send more Information onI 	 CCS Board-Level Com puter 
Modules. I

I Namo 	 II Company _______ ____ 

Addr8$$ I 
I City/State/Zi p I 
I Phone ( ) I 
I I!:Californ ia Computer Systems I 

250 Caribbean Drive 
Sunnyvale, Californ ia 94086 IIll=----- (408)734-5~1J 
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that that is exactly what happens there. Starting with two 
numbers one digit long (O and 1), you can build up after 
thirty or forty terms to as many digits as your machine 
will hold. For this case, we are going in the right direction 
because the answers get progressively larger as we 
calculate each new term. 

In this case also, we are moving in the direction of in
creasing index, n. This is called forward recurrence. lf we 
were to start out with a high-order pair of terms and 
calculate down towards zero, that would be called 

Listing 1: The Fibonacci numbers through recurrence. The 
Fibonacci numbers are used here to demonstrate how easy it is 
to program a recurrence relationship. All that is necessary is to 
keep proper order in the calculation and the shifting of 
variables. 

0010 REM 
0020 REM • •' FIBONACCI NUMBERS 
0030 REM••• BY RECURRENCE RELATION. 
0040 REM 

0100 INPUT "HOW MANY FIBONACCI NUMBERS",N 

0110 Ao-o 
0120 PRINT AO 
0 130 Al=l 
0140 PRINT Al 

0150 FORl=!TON - 2 
0 160 A2=Al +AO 
0170 PRINT A2 
0180 AO=Al 
0190 Al=A2 
0200 NEXT l 

0210 END 

Listing 2: A Taylor's series program for the Bessel functions . 
Lines 160 thru 190 calculate the first term . (Line 160 should not 
be necessary, but many BAS/Cs insist on executing a 
FOR. .. NEXT loop at least once, regardless of index and target. ) 
This program is not recommended if the argument will ever ex
ceed about five or ten , depending on your BASIC. 

0010 REM 
0020 REM ••• BESSEL FUNCTIONS, FIRST KIND, lNTEGER 

ORDER 
0030 REM ••• BY TAYLOR'S SERIES. 
0040 REM 

0100 INPUT "ARGUMENT". XO 
0110 INPUT "ORDER", N 

0120 X=X0/2 
0 130 X2=X"X 

0140 S=O 
0150 T=l 

0160 lF N"'O THEN 200 
0170 FOR I"' l TON 
0!80 T,,,XJI'T 
0190 NEXT I 

0200 FOR I= l TO 999 
0210 S=S+T 
0220 T = - X2/I/(N + l)'T 
0230 IFS< >S+T THEN NEXT I 

024-0 PRINTS 
0250 END 
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Of the various mathematical func
tions that can be calculated by 
recurrence, the ones with the 

greatest engineering utlllty are the 
Bessel functions. 

backwc:ird recurrence. For the Fibonacci series, backward 
recurrence is "wrong" (because you lose significant digits) 
and foiward recurrence is "right" (because you gain 
them), but for some other functions the reverse is true. 

Putting it another way, if you lose digits going one 
way, it is because (and only because) you are subtracting 
nearly equal large numbers. Avoidance of that situation 
is one of the cardinal principles of numerical calculation. 
In this case, avoidance consists simply of going in the op
posite direction, in which case you are adding the 
numbers instead of subtracting them. 

But how do you know which direction to go in? Very 
simply, look in a mathematics handbook. If that fails, 
and you have no knowledge of function behavior to 
guide you, trial and error is a solution. Set the program 
up for forward recurrence (which usually is easier) and 
see whether the terms get larger or smaller. If they get 
smaller, you guessed wrong. (Be sure that the decrease is 
not just local. Unfortunately, global function behavior 
must be known before you can be fully certain that you 
are going the right way.) 

Bessel Functions 
Of the various mathematical functions that can be 

calculated by recurrence, the ones with the greatest 
engineering utility are the Bessel and the Bessel-related 
functions. This is fortunate because many of these are 
strictly alternating series with no hope of argument scal
ing, and large arguments always seem to be the ones of 
greatest interest. 

The family of Bessel functions indudes many varia
tions. There are the first, second, and third kinds; in
teger, fractional, and noninteger orders; and regular and 
modified types. The related functions include Kelvin, 
Airy, and Ricatti-Bessel. For now, though, we will be 
concerned exclusively with regular Bessel functions of the 
first kind, and of integer order. These arise as solutions of 
Bessel's differential equation: 

d2y dy
x 2
-- + x-- + (x2 - n2)y = 0
d.x2 d.x 

This equation appears in a wide variety of engineering 
and scientific problems, such as heat transfer and mem
brane vibrations . It also shows up indirectly in the 
analysis of frequency-modulated signals. Any time cylin
drical coordinates are used in analysis, Bessel's equation 
is almost certain to be involved somewhere. As a conse
quence of that fact, Bessel functions are also called (par
ticularly in German) cylinder functions. 

Let us see where the problem lies in computing these 
functions by Taylor's series. The Taylor's expansion is: 

X 2 °" -;;c2 I 1
J,,(xJ = ( - ) E ( - ) x ( )

2 ••o 4 i!(n+i)! 

This is clearly a strictly alternating series, and the critical 
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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, lloppy-bound machine into a high performance system. The 
833 is a complete subsystem which includes the ADES PS100 8100 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 833 can Instantly increase the performance of any S100 computer system. 

S33 FEATURES. The PS100 single card conlroller . which is 
IEEE-5100 compatible, contains an on-board processor , a 
528-byle host interlace RAM. and the hard disk lnlerlace. 
It has a fifteen command repertoire , on-board CAC to 
guaranlee dala integrity, user seleclable base address. 
bank selecl feature . phantom RAM disable, and lull 5100 
interrupt capability. It controls up to four Priam drives. In 
addilion, lhe S33CBIOS software package allows easy 
inlegration in to most CP/M systems. Appl ication noles 
cover CBIOS integrat ion and system boot direclly from 1he 
hard disk. 

EXPANDABILITY. Wilh the 833 subsystem. you have freedom 
to grow in two differenl direcl ions. Firsl, the PS100 con· 
troller supports all Priam 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 lour drives of 
any size and in any combinal ion . providing a lull range of 
capacities. 

The S33 is only the tirst in the expanding 11 ne ol ADES 
mass storage products. When you need an edge on your 
competit ion or more power In your personal system, look 
to ADES for the "HARD EDGE in System Performance." 

·CPJM iS a JeQiSlfH e d 1rademark of Dig11at Research 

ADES 

ADAPTIVE DATA & ENERGY SYSTEMS 

2627 Pomona Boulevard • Pomona, CA 91768 

Phone: (714) 694-6868 
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Figure 1: The Bessel fu nction of argument 10 and variable order v. When progamming a recurrence relation. infonnation such as this 
is needed to determine whether to use backward or forward recurrence. Since the function goes to zero fo r large orders (val1Jes of v) , 
we cond1Jde that we need to 1JSe backward recurrence to achieve good accuracy. The Bessel function behaves similarly fo r other 
arguments: as soon as the order (v) exceeds the argument (x), the function rapidly declines to zero. 

Terminal sale. 


Display rormat 24 • l!0- 128 ASCII cha.racier seL Selectable 
transmi~lon up to 19.2K baud. RS 232 interface. Typ@v.~rltcr 
standard typo keyboard-59 keys. 

5525each: 
Completely refurbished by Western 

Union, ADM3 terminals built by Lear 
Seigler, available at a price considerably 
lower than any other refu rbished units you 
can buy. 

Act now and get advantages few can 
offer! 

• 90-day warranty. 
•National service network. 
In terested in other models? Also avail

able are the 33KSR. GE Terminet 300 and 
GE Terminet 1200. Write on your letter
head to Jim Chenard, Western Union. 
Dept. A, One Lake Street, Upper Saddle 
River, NJ 07458. Or call (201) 825-5333. ....... 


western union • tn ciuan ti\ll . 

argument occurs at x=2. But it is rare that one is satisfied 
with values that small . 

Listing 2 is the program for this series. Keep in mind 
that the magnitude of the Bessel function can never ex
ceed unity , and see where your machine starts to bomb. 
If you have double precision, you may want to see how 
much difference it makes. Recognize, too, that a range of 
lOJ' can be a real limitation. For x=100, the largest term 
nearly reaches ion. Depending on your BASIC, a max
imum argument of five to ten is recommended. 

Bessel Recurrence Relation 
Now to recurrence . The relation we will use is: 

and the first thing we need to know is which direction to 
go. This is a recurrence in order, not argument, so the 
question is whether the function increases or decreases as 
the order gets larger and the argument stays constant . 
Figure 1 (from the National Bureau of Standards hand 
book) answers this clearly . At large positive arguments, 
the function heads toward zero. This means that, when 
we want to calculate ]"(x) for a given 11, we must calculate 
higher-order values of J(x) and use the recurrence formula 
to calculate down to order n. 

The next problem is where to start. This is quite an in
volved question, and, unfortunately, there are no 
established answers. 

Let us suppose we want to calculate /8 (22). We have to 
start someplace above eight, but where, and with what? 
lf we knew, for example, /, 8(22) by calculation, we would 
probably just as easily know '8(22) by calculation and 
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would not need to use recurrence. We will make an ar
bitrary guess (using it and zero as the two numbers need
ed to start recurrence) and let the virtues of "right" recur
rence provide our significant digits. 

However, while it is true that recurrence can provide 
increased accu.racy, this is true only relative to the initial 
guess, which was arbitrary. This means the result we get 
may be highly precise but completely inaccurate. What 
we look for, then, is some way of normalizing, or ad
justing, the result. Perhaps somewhere in the process, or 
in the final answer, there is a clue to what the right output 
should be. If so, that clue can be used to give us the cor
rect value. 

Normalizing Su.m 
The solution lies in one nice formula: 

1 = lo(x) + 2/z(x) + 21.(x) + 2h(x) + ... . 

If we simply double each even term as we calculate it and 
add them all together, then subtract one zeroth term 
(because it is not doubled in the formula), we should get 
unity. If we do not (and we will not), divide the recur
rence result by this sum and out comes a closer approx
imation to the correct answer. 

This does mean, however, that every calculation will 
always have to proceed all the way to zero order. The 
formula also tells us how far up we must start: at an order 
high enough that its contribution to the sum will be 
negligible. 

The full process goes like this: you begin by choosing 
an argument at random, then finding the highest order 
that makes a difference in the total sum. If the total sum is 
greater than 1.00, divide the beginning argument by this 

number and repeat the process. The final result should be 
a beginning argument and an order high enough so that 
two conditions are true: first, that the next higher-order 
term does not contribute significantly to the sum; and 
second, that the sum is approximately equal to 1.00. 

You will find that the starting point depends both on 
the argument and the order of the answer you desire. 
Larger arguments always require higher starting points, 
as do higher orders. But the relationship is not simple, 
and no single equation will fit all points exactly. lf the 
equation must err (and it must), it is best that it do so on 
the high side, although it should not be too far on the 
high side. 

If the starting point is too low, the normalizing sum is 
inaccurate, degrading the answer. If it is too high, execu
tion time becomes excessive and you run the risk of ex
ceeding your machine's range. (The sum can grow very 
quickly .) Note, however, that it is the normalizing sum, 
not the recurrence calculation, that is the main source of 
trouble. Recurrence starts with an arbitrary guess 
anyway and goes in the "right" direction (backward), so 
accuracy is not an issue here (with one important excep
tion that will be explained later). 

Programming all of this-except for the equation 
derivation-really is not too difficult, but it is messy and 
time-consuming. Fortunately, it has been gone through 
by various mathematicians, and formulas do exist for 
finding the starting order. The results listed will vary, 
though, depending on the number of significant digits in 
the pa.rticular machine they were developed for. 

Table 1 gives the raw data rounded to the next higher 
even integer of the starting order necessary for ten-place 
accuracy. This information was compiled by Samuel G 
Allen of New York on an SR-56 pocket calculator. From 

i 1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

0 36 38 50 56 64 70 76 86 88 94 98 104 11 0 116 122 128 134 138 
15 22 24 30 36 
17 24 28 32 36 I 
20 26 30 36 38 38 I 
25 30 36 38 42 44 50 
30 36 40 42 44 46 52 56 
35 40 44 46 48 48 54 58 64 
40 46 48 50 54 56 58 60 64 70 

n 45 54 54 56 58 60 62 64 68 70 76 
50 58 58 60 62 64 66 68 70 74 78 86 
55 62 64 64 66 68 70 72 74 78 80 86 88 
60 66 68 70 72 74 76 78 80 80 82 86 90 94 
65 70 72 72 76 78 80 82 84 84 86 88 92 94 98 
70 74 76 78 80 82 84 86 88 88 90 92 94 96 102 104 
75 80 82 84 84 86 88 88 90 92 94 96 98 100 104 106 110 
80 86 86 88 90 90 92 94 96 98 98 100 102 104 106 108 112 116 
85 92 92 92 94 96 98 98 100 102 104 106 106 106 108 112 116 118 122 
90 96 96 98 100 100 102 104 104 106 108 110 110 110 112 116 118 120 122 128 
95 100 100 102 104 106 106 106 108 110 112 114 116 116 116 118 122 124 126 130 134 

100 104 104 106 108 110 110 112 112 114 116 118 120 120 120 122 126 126 128 132 134 138 

i 0.1 0.5 1 2 3 4 5 6 7 8 9 10 11 12 

0 6 8 10 14 16 18 20 22 24 26 26 28 30 32 
1 6 10 10 14 16 18 20 22 24 26 26 28 30 32 
2 8 10 12 14 16 18 20 22 24 26 26 28 30 32 
4 10 12 12 14 16 18 20 22 24 26 26 28 30 32 

n 6 12 12 14 14 18 18 20 22 24 26 26 28 30 32 
8 12 14 16 16 18 20 22 22 24 26 26 28 30 32 

10 14 16 18 18 20 22 22 24 26 26 26 28 30 32 

Table 1: Raw data used by S G Allen to derive his equation for the starting order of the recurrence relation. 
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e No Problem 
'Ii·ial Offer!* 

Thel.anier 
No Problem® 
Typewriter 
can pay for it
self tn one year. 

You can prove 
it in your own 
office! Right now. 

It's true. One typist with a 
Lanier No Problem typewriter 
can do work as fast as 2 or 3 
people using ordinary electric 
typewriters.

These savings alone coul~ 
pay for a No Problem typewnter 
in one year. Or less. 

That's just the beginning. 
Even office expenses such as 
floor space and filing are 
reduced. Paperwork gets done 
faster and more accurately. 
The No Pro blem concept 

The Lanier o Problem 
electronjc typewriter is multi
use, with extraordinary powers. 

It speeds up your everyday
typing like no ordinary type
writer can. 

Your secretary prepares 
pages on a TV-like screen 
instead of on paper. 

Changes and corrections are 

Up to 40 
pages can be ~tored on 

a single memory disc. And 
letter-quality printing is done at 
less than 30 seconds per page. 
~ny typewriters in o ne 
The No Problem typewriter 

can perform additional tasks 
sim2ly by inserting d~er,;nt 
No Problem Smart Discs. 
~ Lanier's 11ni q11e 

Smarr Disc 

5'-a-;t i>i«, ~ 

use tir e swnf: 
• medium as rli e 

srornge discs . 

Want to add and subtract, 
multiply or divide? Insert the 
Math Master Smart Disc. 

Other Smart Discs enable you 
to sort long lists, prepare per
sonalized standard letters and 
even keep track of your 
timekeeping. 

The N o P roblem Trial 
When Lanier places a No 

Problem typewriter on trial we 
do more than plug it in and leave. 

We help you become more 
productive the first day. 

The No Problem typewriter 
has proven itself in thousands of 
offices from coast to coast. We'll 
show you how it works with 
your applications in your office. 

So why wait? 
The Lanier No Problem 

typewriter is available today, 
to solve today's office problems. 

Send this coupon to set up an 
immediate appointment or call: 

(800) 241-1706. 
Except in Alas ka or Hawaii. In Georgia. 
call coll ect (404 ) 321-1244. 

r ----- ------- -------- ,
Yes, I'd like to know more about the No : 
Problem Trial Offer! 1 

Name__________ 

Title-------:::--:----
Best 

Phone ____ TimeToCa!L__ 

Finn Name·-------

Address ____County ___ 

City Stat Zip __ 

What kind of typing or word processing 
system are you using now? 

I 
I 
I 
I 
r 

made right On the screen. : Lanier Business Products, Inc. 1 

No whiteouts. No erasures. II111Ell:1700 Chantilly Or. NE. Atlanta, GA 3~3:-;4e c i : 

No false starts. IL- ;Tu;l-;;ha;g~-;a;b;a-;,~1~dt~;a-;d-y~;;-r- - - ....I 
You get your WO. rk back No Problem type"".riter purchase.

faster and ifs right the first time. 0 1981 Larner Business Products, Inc. 

The o Problem 1)'pewriter. It does more than j ust ty pe. 
RETURN POSTCARD AVAILABLE-BACK OF BOOK. 
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Listing 3: Generating Bessel functions by recurrence. This one is the data, he derived a fairly simple equation which errs 

slower than Taylor's series for small arguments, but is vastly conservatively by about ten percent in the region N=4X . 

more accurate for large ones. Within the accuracy range of a The equation is as follows: 

machine, no limit has been found on maximum order or argu

ment. 

0010 REM 
0020 REM • '• BESSEL FUNCTIONS, FIRST KIND, INTEGER 

ORDER 
0030 REM ' '· BY RECURRENCE RELATION, 
0040 REM 

0100 INPUT "ARGUMENT", XO 
0110 INPUT "ORDER", N 

0120 x.. xo 
0130 IF ABS(X)< LE- 10 THEN X"' LE-10 

0140 y,,,x 
0150 lF N>X THEN y,,,N 
0160 N9,,,.INTCY +3'SQR(X) +9) 

0170 J9"'0 
0180 JB,,, l.E - 30 
0190 s.. o 

0200 FOR I =N9 TO 0 STEP - I 
0210 J7;2'I/X'J8-J9 
0220 !9,,,18 
0230 J8 .. J7 
0240 IF INT(l/2)"'!/2 THEN SsS+2'J9 
0250 IF I= N THEN 1=19 
0260 NEXT I 

0270 S"'S-19 
0280 1=J/S 
0290 PRINT I 
0300 END 

N9 = int(max(N,X) + 3-../X" + 9) 

which is implemented in lines 140 thru 160 of listing 3. 

Program Comments 
If you have followed the discussion to this point, the 

program in listing 3 should be straightforward. Lines 140 
thru 160 calculate the starting order, and lines 170 thru 
190 do the initialization. Note that the arbitrary guess for 
JB U.(x)) is 1.0 X 10-30 

• It is chosen small (and can be 
much smaller if your range goes to 10-~9 ) , so that large 
arguments can be accommodated without overflowing 
the normalizing sum. J9 (]•• i(x)) is initialized to zero, 
which reflects the assumption that the next higher term is 
too small to be significant. 

The recurrence loop (lines 200 thru 260) includes the 
normalizing sum at line 240. Line 250 picks out the par
ticular order you specified and stores it as variable J, 

After exiting from the loop, line 270 subtracts a zero
order term from the sum, and line 280 divides the chosen 
value by S to normalize it properly. 

One fact has not yet been mentioned: the recurrence 
relation involves a division by x, so that x=O causes an 
error message. But this is a perfectly legitimate argument 
at any order, so line 130 assigns a small value instead. It 
cannot be too small, though, or overflow will occur 
rapidly because of that division by x. 

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

n2 110 
S-100 ROM, 

RAM & 1/0 
BOARD 

ECT's R21/0 is an S-100 Bus 1/0 Board with 3 Serial 
110 Ports (UART's}, 1 Parallel 1/0 Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 

RM-10 
S-100 
RACK MOUNT 
CARD CAGE 

ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"0), the MB-10 Mother 
Board (with ground plane and termination) all 1 O 
connectors and guides and the PS-1 SA Power Supply 
(lSA @ 8V, 1.SA@ ::!::: 16V). $29S.OO 

Specializing in Quality Mi1 
, .. Industrial •Educational • S1

ELT ELECiiiONilfCONiiiiiL nCHNoLuGY·;;~1) 686-8080 
763 Ramsey Ave., Hillside, NJ 07205 
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THE DAWN OF 

AGE 

The 2nd GeneratiorlM is here! 

MEASUREMENT systems & controls proudly 

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

Z80 PROCESSOR 
BOARD - The most 
powerfu l CPU board available today. Outstanding 
features include 4MHz operation, high-speed serial 
and parallel 1/0 uti lizing OMA or programmed 
control, eight vectored priority interrupts, and a 
real time clock. 

MULTI-USER SERIAL 1/0 BOARD - For use in 
expanded systems requiring up to eight additional 
serial 110 ports. Features include: 16 maskable 

·All products meet the new IEEE standards. 

Syste1ns Group 


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

Available in four or eight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

CONTROLLER BOARD
controls up to four 51.4 · 

inch or 8-inch disk drives 
using IBM soft sectored 

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

transfers and the per
formance character
istics of the superior 

NEC 765 chip. 

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

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

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

addressable on any 16K boundary. 

"Attractive Dealer & OEM Prices" 

See your nearest computer dealer, or 

contact us for the complete story on 


The 2nd Generation. 


1601 Orangewood Ave. I Orange, Cal if. 92668 
A Division o f MEASUREMENT systems &.. controls (714) 633-4460 TWX I TELEX: 678 401 TAB IRIN 

incorporated See us at the sixth Computer Faire, booth 
1526, San Francisco Apri l 3.5 



Altering this program to give a complete array of 
Bessel functions of various orders for a given argument is 
easy. Simply define an array of dimension N +1 and start 
storing values when the variable I becomes equal to N. At 
the end, each value must be divided by S. 

You will find that execution time for this program is 
quite long. For small x, the Taylor's series is much faster 
and therefore may be preferred for arguments that are 
guaranteed restricted. When in doubt , use the recurrence 
method (listing 3). 

Negative Orders 
Note from figure 1 that the behavior at negative orders 

is very different than that of positive orders. So, instead 
of trying to adapt listing 3 to handle negative N, use the 
absolute value of N for N and transform the output by 
the relationship: 

J_.(x) = ( -1)n X Ux) 

How Accurate ls It? 
There is only one practical way to check accuracy on a 

routine like this: compare the results against known 
values in a published table. But that creates a problem 
because available tables give out before the program 
does. The massive compilation by the staff of the Har
vard Computation Laboratory (Harvard: 1947) goes up 
to x= l OO and n=135. 

The most sensitive test, though, is to check in the 
region of the zeros at various orders. The Bessel functions 
look like damped sine or cosine waves, crossing zero at 

AOSOn 

A NOVA® 4/X? 


Wild Hare's 
MTSS Provides NOVA® Users 
With Multi-User Capabilities 

DG use<>s now hove o chorce when upgmding too mul
ti·user envi1onmen1. Previously, the only woy to support o 
lrue multi-user envimnment was to upgrade to AOS. but 
not onymOle. 
MTSS provides oll ol the slanda1d RDOS lectures for up 
to 16 use~ simullor.eously ond each user is totally in
dependenl. Users moy edil. compile ond execule pro
grams written in FORTRAN IV. FORTRAN V. ALGOL BASIC. 
MACS. etc_ 
This means no software rewriting os neces.sory. No new 
operating system need be installed. 
More importantly. MTSS supports o ll NOVA • 's os well 
os ECLIPSE· ·s so no expensive hordwore upgroC1e is 
required. 

Now Data General Users 

Have A Choice! 


The most sensitive test Is to check 

In the region of the zeros of the 


function. 


intervals that look as though they might be periodic. 
(However, they aren't and the exact locations of the zeros 
is of considerable interest to mathematicians.) Obvious
ly, if you put in an argument that is supposed to be at a 
zero of the function, you expect to get a result of zero . 
This is unlikely for two reasons: 

•The locations of the zeros are transcendental numbers 
and cannot be specified exactly. The theoretical result , 
then, should not be exactly zero. 
•Backward recurrence is "right" only when the function 
increases as you proceed in that direction. But at a zero, 
the function suddenly nosedives down (see figure 1). 
Here, (2nl x) X ln(x) is supposed to equal ln+1(x), so their 
difference is zero. This is subtraction of nearly equal large 
numbers, which usually results in a small t.runcation er
ror. 

For the above reasons, all errors and inaccuracies ac
cumulate at the zeros. ln particular, truncation errors 
show up flagrantly here. Not only does truncation cause 
the output to be nonzero, it actually translates the ap
parent location of the zero to a lower value. The trunca
tion is not really bad {it usually affects only the last digit), 
but those interested in the mathematical properties of 
Bessel functions should be aware that this bias does exist. 

With that background, we can state that the accuracy 
of the program of listing 3 on a nine-digit truncating 
BASIC is seven to eight decimal digits . Note that I said 
decimal digits, not significant digits. As far as I can deter
mine, the seventh digit after the decimal point is good to 
within one count anyplace, including zeros. Away from 
the zeros, the eighth digit appears good to within one 
count. This includes any x or n up to one hundred, based 
on spot and systematic checks against the Harvard tables. 

Using the Royal Society tables of zeros, further checks 
can be made under worst-case conditions. For example, 
the forty-eighth zero of order 19 occurs at 
x = 178.846699. The actual output there is 7.6 X 10-a, 
which will cause the seventh digit to be off by one count. 
Worse errors may be possible, but this one is the largest I 
found. 

Other BASICs with fewer digits should have similar 
properties: about a two-digit loss as long as the range is 
not exceeded by the normalizing sum. For engineering 
use, this should be entirely adequate. • 

References 
1. Abramowi tz. M and I A Stegun. Handbook of Mathematical Fune· 
lions with Formulas. Graphs. and Mathematica/ Tables. Washington : 
Nalional Bureau of Standards, 1964. 

2. Harvard Computationa l Laboratory Sia.ft. Tables of the Bessel 
Functions of the First Kind . Cambridge: Harva rd University Press. 12 
volumes, 1947 and following years. 

3. Olver, F W J (editor). Royal Society Mathematical Tables, Volume 
7: Bessel Functions Par/ Ill, Zeros and Associated Values. New York : 
Cambridge University Press, 1960. 
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Titne & Money. CA>ntntodore~ Atari· &Apple· 

users get ntore 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 personaJ computer and VisiCak, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCak 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: 

"VisiCak has become an integral part of my business'.' 

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

'1 am extremely impressed with Visi
Calc's capability, Oex.ibility and orderly 
presentation of instructiont.' 

So writes the director of a NewYork cor
poration. He appreciates VisiCalc's powerfuJ 
rec4.lculation 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 . . .r,' analyzing 
Ca mmoc!ore Is • r~sinered tr•dom•tk ol C<>mmodore 
Business M.c:h:i nes Inc.. At11 ri is ii i-~g.i& tr red 1rild~nw rk of 
At,ul Inc .• Appl• I• .1 rogjstered tr•domnk of Apple 
Computer Inc. 
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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. 

'1 like VisiCak's ease of use~' 

That response comes from a Utah businessman using Visi
Calc for production forecasts, financial. report ratio analysis and 
job cost estimating. Ease of use is VisiCak'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. VisiCak can even 

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

"VisiCak is paying for itself over and over." 

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

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

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

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

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

i'iS~C?.~~
sof• •"'' 
See us In Chica.go a.t NCC, booth 881 

http:Chica.go


Programming Quickies 


Apple Nante-Address 


Gary Stotts, 10390 Owens Cr, Broomfield CO 80020 

Name-Address is a program that will store up to 100 
names, addresses, and telephone numbers. It is written 
for the Apple personal computer and requires one disk 
drive. The program is organized as a binary tree so that 
names can be entered in any order and stored in 
alphabetical order. A larger number of names and ad
dresses can be stored by changing the DIM statements in 
lines 30 thru 90. 

The program first asks if there is an address file. Next 
the menu appears as follows : 

1-Add a Name 

2 - List a Name 

3 - List All Names 

4 - Change a Name 

5 - End 


DISCOUNT PRICES 

APPLE II COMPUTERS 

16K APPLE II 1089 .00 

32K APPLE II 1134.00 

48K APPLE II 1179.00 

DISK WCONTROLLEA 545.00 

DISK ONLY 475 .00 

APPLESOFT CARD 159.00 

INTEGER CARD 159.00 

PASCAL SYSTEM 42 5.00 

SILENTYPE PA INTER 525 .00 


RAM MEMORY 
FOR TRS-80. APPLE II 

16K SET 4116 's 45 .00 


NORTH STAR COMPUTERS 

HRZ-10-32K-ASM 2125.00 
HRZ-2D·32K -ASM 2475.00 
HRZ-10-32K -ASM 2375.00 
HRZ-20·32K ·ASM 2990.00 

VERBATIM DISKETTES 
BOX OF 10 5Y• " 29 .50 
BOX OF 10 8 " 39 .50 

FREDERICK COMPUTER PRODUCTS 

MUNICIPAL AIRPORT 


FREDERICK, MD. 21701 

!301 I 694-8884 


The required entries to add or change a name-address 
record are the name, the street address, the city-state-zip, 
and the telephone number. To list any one address, enter 
the name. The name must be entered as last name first 
with no commas. Option 5, "END", will always create a 
new name-address file .• 

Listing 1: Name-Address-a program for tf1 e Apple II that will 
store up to 100 entries, as shown here. More entries can be 
stored by changing th e DIM statements in lines 30 t!irn 90. 

L,, R£f1 BI NtlRY lRE E Nt\"E/ ADllAUii!'i " lE. 
10 A( ,. AVfH.C. OAA'f A 5 TOH5 
J('I 0 1" NH l'XH : A[f1 NAE ARRAY 
" " DI" A• C IO<l)t: A[ " n.r>D~U! f\Plll:l\YS 
~n DJr• ll • tlO(H 
GO DUI L'X.UO~)) : REl'I LE FT LJPO( AARl\Y 
7" 0 1" A?;fl ~~ : Atl'l !" I GHf Ll ll!K f\ftftn'I' 
8"' 0 11'1 PU l (l•M: R( " PMON[ • APAAY 
9!J OI 11 S'Xt'5 M : PEl't S TACfC ARAA 'W' 
100 Dt • CH,. t 141 
llO P~ UH D• :-gP[H r~A ,. lll)R . 5 8· 0 1
l :ZCI Cf'lll - 9lG: INP'UT • ( S TH Al: l\N ADOPCSS 'IL[ urn• -in 
l:JO 1 r T t • " N• lN( N 2 1W't 
l-40 P ltl Nl Ot : • PEA[) NA,.ACP ... 
t :i('I I U l'U1 l 
Lli(I FOi? l • I IO E 
L70 IH1•u1 N• C, , : IUPUl A• (I J: IPI PUT B• c I .~ I NPt.H it" • c I I: Hrfllu t L '1;' JI: t rrPuf ,,,c I• 
tao ..i;xr 
190 l"lfl N T [Jt 

:01lO CAI.I. - 9)G: P'PI NT rnec ?1:" .N l'll ,.[.rAOOP[!!i ltlt()(;Pll"-: l'PIUT 
Zlf"I l"PJr.tT '"' I - ADI) A P1AJ'l( • 
72r1 P' IJIN T "2 - L I S.r A HAI,,[ • 
no l"P J N'T '" J - l I ST f'IL L Nil s 
:;! 4 f,I l"PI N1 •4 ... CHANGE A t4a NI[• 
1 ,•) P' l'H'l • ., - ENO" 

:-Go PA'I NT : IUPUI - [NT(~ 't'QU~ Si"L.tCtfQr~ ·: l' • ! "l •) (\!,. ,,. , , 


:?'7" 1r " I I OP n1 ._ ' tH£ N' ::!S" 

180 ON " I 0011Ull l2').?:•).93t'·1 1:::1). I J 40 

211., (1.010 2'Jn 
l•'') Rt;: " 
llO Jt El"I l'IDD n rlME '::iU6 ROUT IH~ 
:J?fl CALL - !lG ; P.A'I NT '"8 4 71:-aoo KAl'I E AECDPo·: PP I r 
J ) O [ • E • 1: P("" l" IRSf [ " l'TY POSlfl()l.I IN lf51 
:J4°' I • I : R[ n s Tt\Pl S:Cl'l l<I CN n 1 ltODT 
J':'iO ! NPUT •l:Hl(R NAl'I[ -: N I • 
180 I LEN f NU I , I THEN :n o 
:no IN,UT -1: •HCP snrr r nao~ r ss ·:n n. 
J BCI IF l.E~I 11\ U I I TH£. l't J7t') 
390 I NPUT . ,,\ll[P cnv - &fAT[-Z I P • ; f!i u 
• no I F Llf N 18 U 1 ( I TtoiE N :l'&O 
411) I NPU T " [N I ER PHONE NU/1BEP • :Ptt-
4:ZO R'[ l'I I' HAl'l f'. I S Lll lA G£A HU'IN' !TH , SE l\RCH lltl GH• Bl"tlfrt: H 
•lO IF N1t • N t CJ 1 J H!f;H 6C'I() 
44 0 I ~ N'l t f \ Nl• CJ> THEN 0 0 
. ,0 P.Ptrn ·ou~ICATE NM(!• 
c eo INPUT •[Hl [ P c TO CON1S NUf! -:c • 
0 0 REIUAN 
00 IAE l'I , ,. LEF1 U Nlll. D J tcll.L. s En ACH L t Ft BRBNC:H 
4 DO I F l..1;(11, '0 1"'1N I• L't4 1 ): OOTO • 'lO 
500 R'El'I ~AfKi NEW LtFT LI Niii. PR I OR 
5 10LlCl l •( 
520 N t Cl'.t • HI • : Ftt! l'I " I L L H'tW QlCOPO 
5 ::JO AU Ei • Al t 
~40 ll t l[I I I • 
550 Lxt E J • 0 
'fiCI JtXr£1 • O 
$10 P• !E> • P1 • 
~en PE1UPN 
~90 fltE' '1 l ~ llt l GHl LI NK l~OJ NUL L . s -ElllPCH R lGH T 8-PANCJo4 
600 I F P 'LllJ ' ' 0 l H( 14 I• P't f l l : ClO TO • :Jt'I 
6 10 R'E" HnPfG NEN RICiH T LI NllC ON PIHOR 
820 Axt I> • C 
&'JO Ht ( E l I I t : lltf;J'I F l t.L Nt; W ~IECOPO 
6 40 4 • CE 1 • 11 1t 
;,o 1• 1r> • eu 
i;t; o LX. I E) .. 0 
G:?O iltX.~£1 • 0 
&BO PtlE I • P U 
GIO Al! fURN 
7CIO AE" 
?10 A£" LI S T A NME SUBR'DU TINE 
no CALL - 930:: PA- INT lllllt 7 1 :~us r A NAJ'I J AOl)ll gog
7 30 P'P HfT : JNP'U-T "ENTER NtAKE TO L IST '": N'J ' 
740 t F" l(N I N t t I ( I TU(N no 
150 I I I 
"0 trr NI • ' ~ft J 1 THtPf 111?0 
770 I F N1 4 ' ' N4 1 ( J THE N B~O 
780 ""I N'T "" '': J:11i l'I rouND 
?!10 " fl'IPCT At f l t 
01"10 ll'PI NT l • t l t 
BIO P" I NT P • t I ) 
no ,PHH : IHPU1' •ttty c JO CON11 HU(: ·:c t 
l:JO ll'[IUA N 
9 40 RE" SEt\RCH 1.- \:F'l 
e5o IF L'IC11 < ' o r HEH r • Lt~ 1 1 : aoro 1eo 
11n Rli l'I S[Allt'CM P 1G>H 
8 70 IF R"tCl 1 < > 0 THEN' [ • RX~ l l : CIOTO 71(1 
B80 Ril'I 
890 P fP IN T . ... E NOT FOUND• 

:~~ :~~u•N Listing 1 continued on page 34 
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We make our 
competition
obsolete 
with Information Master.™ 
Information Master•M is the sophisticate of 
software packages. but it also speaks your 
language. Its uncomplicated English 
speaking desig n makes it easy to learn. 
No programmi ng knowledge is necessary. 
Pu t it in your Apple 11*. and you 're ready 
to go. 
High Technology's Information Master 
organizes and prints everything from 
mailing lists to stock market data. Specify 
what reco rds to store. type in the informa
tion . and Information Master organizes . 
calculates. stores and reports . Design your 
own reports and labels. In formation Master 
is revolutionary in its adaptability and 
comes with a simple step-by-step instruc 
tion manual. Its screen layouts are designed 
to show you maximum information fo r 
easy operation . ln formallon Master is so 
smarl it stops mistakes that our competi tion 
lets you make. 
II your computer dealer doesn 't have 
Information Master. see one who does. 
High Technology's pe rfect complement to 
Information Master. Data Master,'Mallows 
you lo change your mind months later 

without redoing 
all the work 

you 've 
already 

done. 
Ask 

about 
it! 

High 
Technology, Inc. 
Software Products Division 
P.O. Box B-14665 
BOO 1 N. Classen Blvd . 
Oklahoma City, Okla. 7 3 11 3 
405 840-9900 

' ADDie II 1s a lrade name ol 
Apple Compu1er Inc 
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Programming Quickle•-----

Listing 1 continued: 
:!120 Rli:" L. 151 N..L AA"ES SU8R0U JJ N'( 
9 JO I' • t: Lt • 0 :1 • O! CALL - 9!1'6 
~140 J • T • l 

'D~O !i'(U) • P: ltEl1 PUSH SU1Ct: 

9 6.Q Jr, ~ ' () fk!; lll P • l.tlPJ ~ ODTO 9•0 
~10 I • T - l 
1rno 1ir 1 • o TKE N t NPur ·r:Ntr:P c ro C'O NT JHUE: :c • : RtTURH : lilE ALL N.n r .roUNcM 

9,0 ,. - !1;4 TI: ru:"' POP 5T~K 
1nor:i l"PINT Hll iPJ: ~El'l iPR IH NAl1E 
l<H O P.PINl ,H t!ll J 
IOZO P',,INf 8 • tjlllJ 

I OJO ,.-~!HT P t tfll 
lC' 4 0 ll'PJH T 
L'1, r'\ 1 • IL. 2 • ' 
l060 I, L l • :!I} fHr:H LI • 0 ! IN PUT -EN TER C TO CO"IT l NUE •: ct 

1070 I - f - I 

1 0~ P • ill''ttiPI: A"E11 C HECli FOJI" l'UGHJ LtN~ 


1(1'&0 tiOTD 9•0 
110<\ !1l:.t1 

111 ~ ~If,, C.HAPrG-E ,.e. A!J~E'5'5 


J J :<'I CA'L l - 9 J6: PIUN T TAIH n: • c:tt~NUE Ill NA E/tl'IDOIUS~ "' ; P#EN t 

l I J O WlllUl " IE'.Ht£A .tol(l" t 10 C-Hl"IN(';f M!H• • 

I I • O If! L£ N HH • I 1 SHl'.H 11 =('t 
ll,.I,) I • I 
1160 t~ tu • " N• i r > TME.N 1:un 

I \7fl IF N-1 '1 ta f H HIEN l:!IO 

l lBO Pl1J ~tT "CLO " :tl • l t ) 

11go ltlPUf " NEW •:ri. • 111 

t 200 I F L[t.I Ul t t I I I • 1 tMfN 119<' 

1::11l PAINT '" DLO ":tl t lEJ 

'?:ZA ll'fPiJf " tlEM' "": U 1 ! ) 

1::J.t11 IF LEN U! t t§J•' I IHEH 1::n 

1:;•~ PAtNI '"OLD • !fl'H I J 

1:2-,':t INP'U "' N(W ·~ P" t tll 


J i &-9 fl ft WI 

l.:!7"' ~crurm 


1 :e~ ~l'. l'I ~r:.n11c-to1 Lfn 

1::~ Ill L.ltll ~ .. " THIW I . u,q 1 ; CIOTO nl~ 


1 ~1)\1 AE" SEAll'CH A tciH T 

tll" 1i: rn:111 , " o TM£M ( • fn ,n t = co r e niso 

l :iZO ~f!" 

t )Jrl AEl1 EOJ 

13•.0 Pll'HH 11 t ;•D£L£l E NMMDff "" 

l l~~ ~,,INf t> t : • oftl!:N lkl\ t'IA.o#'" 

t J£i"1 ~11JN1 Dt ~·Mff [ I E HAl'l llM'" 

I J7fl PliHH E 

1391"1 FOP I • l TO E 

lJSV PRINT t.ltCJI: PA" I NT /li t Cll'. Pfil' rl'H e u n : P Rl'-11 P t c 1 1 : PAI .NJ L'l!H~: PIU N1 A"'! t l 1 
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A Graphic 

Execution Display 


RB Minton, 8617 E Stearn Lake Dr, Tucson AZ 85730 

I wrote a program for my Ohio Scientific Superboard 
to compute artificial satellite orbits and noted it ran 
slower and slower as time and the number of orbits pro
gressed . 

It occurred to me that I could graphically display how 

fas t the program was executing and find out where it was 

slowing down by adding some extra code. Every 20 lines 

or so, 1 inserted K9=K9+1 :GOSUB 2000, and then at 

the end : 


2000 S9 = 54244 

2010 POKE S9 + K9,48+K9 

2020 FOR Z=l TO 30:NEXT Z 

2030 POKE S9 + K9,32 

2040 IF K9 = 9 THEN K9=0 

2050 RETURN 


This fla shes the numbers 1 thru 9 from left to right on 
the bottom row of the video screen every time the main 
portion of the program loops. You can easily note the 
delay between certain numbers; this helps to pinpoint 
where the program is spending most of its time . The 
troublesome area or line can be further narrowed down 
by adding more GOSUBs, or by moving those from the 
fas ter part to the slower part. (Be sure that there are nine 
GOSUBs and tha t each is executed only once within the 
loop.) 

This method alerted me to a poorly written line of code 
I would have otherwise never suspected. • 
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TRS-80* Model I Computer Owners . . . 

r -~ -~__: ~= • 

' i Double-density storage. 
l I - -r ~-- -
~~ 

It's really here! 
"~~ 

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

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

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

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

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

TFD-40™ 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 
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 minicliskette by using both sides of fhe 
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 

i 

r:;;::::~ page document on one minidiskette. 

TFD-200™ Drives 

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

1 kette . By comparison, 3740-formatted eight-inch 
disks store only 256 Kbytes. Enormous on-line stor

D age capaci ty in a 5" drive, plus proven Percom 
reliability. That's what 1,1ou get in a TFD-200. 

_ 

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

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

- minidiskette as you ca n 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 slngle- or double-density disks. you can continue to 
run all of your single-density software, then switch to dou
ble-density operatio n 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-densi ty 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 operfillon. 

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

Free •oftw•re petcb with drive purcba.•e. This software 
patch , called PATCH PAK,'" upgrades TRSDQS• for slngle
denslty 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 rrom Ir.>EJU:J()M l
Percom. In Canada call 519-824-7041. 

Prices afld spedflc.a1lons subtect to ctia.n9" wllhout notice Pi:RCOM DATA COMPANY. IN C. ™trAdemark of P<treom Data Company. Inc. 21 I N K'IR8¥ • GARLAND TX · 75042 
n1>rk or Tandy Radio Shock C01'pO<allon which has no relarlonshlp 10 Pereom 0~10 ComJ)llny C214l 272·3A21 



Ciarcia's Circuit Cellar 


Build a Low-Cost Logic Analyzer 


The Digital Age has 
spawned a variety of elec
tronic troubleshooting 
aids, including lo gic 
probes, integrated-circuit 
test clips, multi-trace os
cilloscopes, and logic ana
lyzers . AJI are useful, up 
to a point, but it is impor
tant to know when to use 
a particular test instru
ment and how much you 
can depend on it. 

If the logic states of 
signal lines were the only 
information needed, a 
simple voltage measure
ment would suffice in 
digital troubleshooting. 
But timing, rather than 
absolute voltage level, is 
the more important con
sideration in digital sys
tems . Most digital systems 
operate by setting discrete 
logic conditions on bus 
lines and then strobing 
that data through the sys
tem at the occurrence of 
edges of specific clock 
pulses. A system operates 
correctly only if all the 

Steve Garcia 
POB 582 

Glastonbury CT 06033 

Photo 1: One frequently used test instrument is a direct-reading 
state indicator. The sixteen indicators are transistor-driven in
candescent lamps or LEDs (light-emitting diodes) . The indicator 
panel is attached to a "chip-clip" connector so that the logic 
states on any TTL (transistor-transistor logic) or LS (low-power 
Schottky-diode-clamped) TTL dual in-line package can be read 
while the circuit is energized. The display is most valid for static 
conditions. 

LED (light-emitting diode) 
indicators at any selected 
point in a circuit. How
ever, it is a static device 
and will not follow rapid
ly clocked digital logic 
other than to indicate 
general activity . Even 
when the concept is ex
panded to include four
teen or sixteen separate in
dicators on the probe (as 
shown in photo 1), effec
tive use still depends on 
stopping the system clock 
(or slowing it substantial
ly) to examine static logic 
states. Unfortunately , 
stopping the clock changes 
the dynamics of circuit 
operation and may, in 
many instances, mask the 
true cause of problems. 

More frequently , digi
tal-logic errors are 
dynamic and occur during 
dock -state transitions. 
The errors are often due to 
timing problems asso
ciated with the propaga
tion of signals through the 
circuit or with miscuing of 

parallel states are set correctly at a The first special digital instrument multiplexed components. Because the 
specific instant in time. The system was the logic probe. A schematic logic state at clock transitions often 
fai ls if any single logic state is in error diagram of a typical logic probe is 
at any clock time during program ex shown in figure 1. This device ac
ecution. curately indicates the logic state on 

Copynght © 198 1 by Sreven A C1arcia. 
A U nghrs ft'5t'IVt'd . 
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determines either proper operation or 
failure, a more suitable test instru
ment would be one that provides the 
operator with a view of all logic ac
tivity coincident with the transition 
of the clock. 

To most people this sounds like a 
job for a multi-trace oscilloscope with 
its sweep triggered from the system 
clock. An oscilloscope can in many 
instances be of value, but unless it is 
an expensive storage-tube scope, fast 
system-clock rates can make viewing 
difficul t. Also, viewing two signals 
with respect to each other in real time 
is of little help when the error occurs 
intermittently and involves more sig
nals than can be viewed simul
taneously . 

What Is a Logic Analyzer? 
One solution to the digital

troubleshooting dilemma is called a 
logic analyzer. This is an instrument 
that displays a "truth table" of the ac
tivity of the digital circuit being tested 
under actual operating conditions. 
After you have selected a key com
bination of input signals, called a trig
ger or sync word, and activated the 
analyzer, it stores all signal-input 
logic states for a specific number of 

+:;v 
220!1 

system-clock transitions. Depending 
upon the sophistication of the par
ticular unit, many commercial logic 
analyzers can accommodate 32 or 
more inputs and store up to 256 dock 
cycles before and after the trigger 
event. 

A logic analyzer acts 
like an electronic time 

machine. 

In effect, a logic analyzer acts like 
an electronic time machine. When se
quentially displayed in the order it 
was acquired, the stored data can be 
used to form state tables or timing 
diagrams of the circuit's operation. 

For example, a logic analyzer might 
be used to troubleshoot a malfunc
tioning microcomputer l / O (in
put/output) port that keeps receiving 
consistent but wrong data. You don't 
know whether the error is caused by 
the wrong data being sent to the out
put register or by an incorrect address 
signal strobing the register at the 

+5V 

wrong time (try troubleshooting this 
kind of problem with just an 
oscilloscope). You can find out by 
connecting the logic analyzer to the 
address and data buses of the micro
computer. 

Set the trigger-word switches to 
produce a trigger pulse when the ad
dress bus contains the 1/0 port ad
dress. When the trigger pulse occurs, 
you can examine the logic states on 
the data bus with the analyzer to see 
what value was being loaded into the 
port register at the occurrence of the 
trigger pulse, as well as those states 
following the pulse. It is like having 
an 8- to 32-channel oscilloscope with 
the display frozen in time on a 
specific clock cycle. 

Commercial logic analyzers are 
generally stand-alone instruments 
with integral video-monitor or oscil
loscope displays . They can present 
stored data in a variety of ways. A 
data-domain analyzer ordinarily 
displays logic states as lists of ls and 
Os . The listings are sequential and in 
either binary, octal, or hexadecimal 
format. This display method is par
ticularly helpful when you are debug
ging address-bus problems. In such 
cases, data is most easily read as 

+5V 

22Ml 

/ 
LE03 
LED220 

le " PULSE" 

11 u 106 

IC I 
I NPUT 74L S14 

Type +5V GND 
74LS14 14 7 
74121 14 7 

+5V 

I' LEO 1 
LE0220 

10 

2µF 
+ 

33K 

11 

J Al 
0 

~2..__~.__~:......._~4A2 
IC2 
74121 

/ 
LEOZ 
LE0220 

lOOmo 

Number 
ICl 
IC2 

"LOGIC I " 

22on 

figwe 1: A simple logic probe that uses two integrated circuits. When a logic-0 signal voltage is applied to the input, the "logic O" 
LED will light . When a logic-1 signal voltage is applied to the input, the "logic 1" LED indicator will light. If the input oscillates be
tween th'e O and 1 states, th e "Pulse" LED indicator will also light. 
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4-digit hexadecimal values. 
For hardware troubleshooting, a 

time-domain analyzer is preferred. 
This unit presents the stored data in 
timing-diagram format. The result 
appears like the display of an 8- or 
16-channel oscilloscope. The vertical 
scale has a high-voltage value that 
represents a logic 1 and a low-voltage 
value that represents a logic 0. The 

data signals are plotted with respect 
to each other and can be displayed as 
a function of actual time . 

A third data format is the mapped 
mode. Essentially, the display screen 
is divided into an x, y coordinate 
system, and data points are plotted as 
dots on the screen. In some units, vec
tors between dots connect successive 
data points so that it is easier for an 

Photo 2: The prototype logic analyzer described in this article. The switcl1es on the left 
are for setting the trigger (sync) word. 

Photo 3: Inside the box of photo 2 is the circuit of the analyzer as shown schematically 
in figure 4. Seventeen integrated circuits are used. 
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operator to trace sequential activity 
in the device under test. The process 
of interpreting this kind of display is 
essentially one of recognizing a 
"good" pattern and identifying wild 
vectors. Presumably, a properly 
operating program will have a 
repeatable pattern , Any discrepancies 
will show up as an extra dot or "wild 
vector." 

The various types of logic-analyzer 
display formats are shown in figure 2 
on page 40. 

Regardless of the display format, 
all logic analyzers share a common 
internal structure. Generally, they in
corporate the subsystems outlined in 
the block diagram of figure 3. All 
logic analyzers have some form of in
put conditioning, trigger-word selec
tion and comparison, memory, and 
display (LEDs, oscilloscope, or raster
display tube, etc). The combination 
of capabilities is usually a function of 
price, which can range from $2500 to 
$10,000. 

A low-Cost logic Analyzer 
Obviously, we cannot hope to con

struct a logic analyzer that is 
equivalent to an $8500 Hewlett
Packard unit. However, we can 
design a special logic analyzer as a 
peripheral device of a personal com
puter. By utilizing the display and 
processing power of the computer, 
we can greatly enhance the capa
bilities of a relatively simple hard
ware interface. Also, for those 
readers interested in the concept but 
not quite ready to grab their soldering 
irons, I will outline a method that 
demonstrates how to use your present 
computer to perform logic-analyzer 
functions totally in software. First, 
the hardware approach. 

Figure 4 is the schematic diagram of 
a low-cost eight-input logic-analyzer 
interface that requires only one and a 
half parallel I/O ports (9 output and 6 
input bits) for complete operation. It 
is easily expandable to 16 or even 32 
inputs. 

All probe inputs and dock signals 
are conditioned through Schmitt trig
gers to reduce noise and false trigger
ing. When the sync word, set on ex
ternal switches (SWl through SW8), 
appears on the . input lines, the 
analyzer automatically collects and 
stores 16 sequential words repre



senting input status at the instant of 
either an internal or external clock 
signal (usually the system clock). It 
can operate on either edge of the 
clock pulse and store data at frequen
cies as fast as 5 MHz. The prototype 
interface is shown in photo 2. 

Unlike commercial logic analyzers, 
this unit has no integral CRT 
(cathode-ray tube) display: it has 
eight externally controlled LEDs. It 
depends instead upon the computer 
to display the list of stored data. 
After the interface has taken sixteen 
samples, it sends a Scan Complete 
signal to the computer. A computer 
program sets the Read/ Write line to 
the Read mode and sets a 4-bit ad
dress to access the contents of the 
16-word scratch-pad memory. As the 
4-bit address is incremented, the ap
propriate 8-bit output is placed on the 
analyzer's data-output lines from the 
scratch-pad memory and is stored by 
the computer. In addition, as the 
computer reads the scratch-pad 
memory, the contents of each loca
tion are displayed on eight LEDs. If 
the addresses are changed slowly, or 
are otherwise physically set, the 16 
stored words can be viewed directly 
without a special display program. 

Once the data has been acquired by 
the computer, a format-and-display 
program lists the values on the com
puter's display in binary, octal, or 
hexadecimal format, simulating a 
commercial analyzer display. To 
gather an additional 16 words, the 
computer program merely sets the 
Read/ Write line to the Write mode 
and toggles the Sample Enable line. 
The BASIC program in listing 1 on 
page 43 exercises the interface and 
displays the output shown in listing 2. 

Inside the Interface 
The analyzer hardware (shown in 

photo 3) has an interface consisting of 
seventeen integrated circuits. Input 
signals are fed through ICl and IC2, 
which are hex Schmitt-trigger in
verters. Photo 4 shows typical test 
connections. These conditioned out
puts are in tum buffered and gated 
through to the memory section by 
IC3, a type-74LS240 8-input bus 
driver. The output of this driver is 
compared to eight preset switches 
through two 74L85 4-bit comparators 
(IC7 and IC8). (Trigger-word initia
tion is disabled by setting all switches 
to the logic-1 state. Storage will com

mence on the first clock pulse after 
Sample Enable.) If the switch settings 
and data input are equal, a pulse is 
generated which stores the current in
put data. The first word stored is 
usually the sync word (assuming that 
the trigger word and external clock
pulse edge are synchronous). 

On the trailing edge of the 
WE (memory-write-enable) pulse, the 
4-bit memory-address counter IC9 is 
incremented. Data will be stored 
again at the occurrence of the next 
edge (positive or negative as selected) 
of the clock pulse. 

Ttxl co111i11ued on page 42 

Photo 4: The analyzer is intended for use while a circuit is in dynamic operation. Con
nection to the circuit can be done with the "chip-clip" method shown in photo 1. or by 
tl5ing separate test probes. The latter is more versatile. The circuit shown under test is 
the Disk-BO expansion interface from last month's Circuit Cellar. 

Photo 5: When the circuit of figure 5 (on page 42) is attached to the logic analyzer. a 
data-domain display can be converted to a time-domain display . Essentially notl1ing 
more tlum an eight-channel scope multiplexer, this circuit greatly expands the display 
potential of the average oscilloscope, as the photo demonstrates . 
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Figure 2: The data acquired by a logic analyzer can be displayed in various fonnats . 
The different types are: 

(2a) The ones and zeros logic-state display . In this format , binary words are plotted 
against clock pulses in a matrix m bits wide by n clock pulses deep . T/iis format is used 
most often where word flow or data sequence is of prime concern . 

(2b) Same as 2a except that the data is listed in hexadecimal notation . Hexadecimal 
listings are most frequently tlSed in logic analyzers specifically designed for 
microprocessor troubleshooting , where thirty-two to forty inputs are not uncommon. 

(2c) The timing-diagram display . In the timing format , data words are plotted 
against time. This format is used most often for hardware troubleshooting to detect in
correct timing between signals. 

(2d) Vector-display analyzer. In the vector-display format, data words define points 
on an x, y coordinate system. Usually. the data word is divided in half with a separate 
DI A converter attached to each segment. One output goes to the display 's x input and 
the other goes to they input . 

-... ...> 

SAMPLE 
ANO 
READ 
CONTROL 

Figure 3: Basic block diagram of the simple logic analyzer. In tl1is case, the block labeled "computer" refers to an externally attached 
personal computer. In commercial units, the computer and display are integral components of the logic analyzer. 
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Figure 4: Schematic diagram of an eigh t-input logic analyzer. One and a half parallel 110 ports are required for operation. Note 
that the 74L85 integrated circuits used here have a different pinout specification from the 74LS85. User connections are on the left; 
computer connections are on the right. 
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Number Type +5V GND 
IC1 74lS14 14 7 
IC2 74LS14 14 7 
IC3 74LS240 20 10 
IC4 7489 16 8 
ICS 7489 16 8 
IC6 74LS157 16 8 
rC7 74L85 16 8 
IC8 74L85 16 8 
IC9 74LS93 5 10 
IC10 74121 14 7 
IC11 NE555 8 1 
IC12 74121 14 7 
IC13 74LS74 14 7 
IC14 74LS02 14 7 
IC15 74LS20 14 7 
IC16 7416 14 7 
IC17 74 16 14 7 

Table 1: Power connections for in
tegrated circuits of figure 4, or1 page 
41 . 

Text continued from page 39: 

When sixteen samples have been 
taken, the 4-bit memory address is 
binary 1111. IC13 and IC14 detect 
this condition and set the Scan Com
plete line to a logic 0. This also 
disables further storage until the in
terface is reset with a Sample Enable 
pulse to IC2. 

Reading the contents is simply a 
matter of setting the Read/Write line 
to a logic 0 and placing an ap
propriate 4-bit address on the Read 
Address input lines. When an address 
is set on these lines, the data-output 
lines of the analyzer will contain the 
contents of that memory location. 
The eight LEDs will also display that 
value. 

Creating a Time-Domain Display 
As previously mentioned, the 

display format available from this in
terface is generally a listing of ls and 
Os. This is quite useful under most 
circumstances but not as appealing to 
hardware buffs as a timing-diagram
type output. Even if your computer 
has graphics capability, writing a 
program to simulate a multi-trace 
oscilloscope display requires con
siderable software expertise . 

The logic-analyzer interface can be 
converted to a time-domain display 
with relatively little extra hardware 
and only a single-line BASIC pro
gram. Figure 5 is the schematic 
diagram of the additional circuitry. 
Essentially, it consists of a dual 
4-input digital multiplexer and 2-bit 
DI A (digital-to-analog) converter, 
which offsets each of the four chan
nels when displayed. ln effect, it 
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Figure 5: Eight-channel display multiplexer, whicJ1 facilitates display of eight TTL in
puts on a standard dual-trace oscilloscope. Its intended use is to convert the data
domain output from the circuit of figure 4 into a time-domain display on an 
oscilloscope. 
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allows a dual-trace oscilloscope to listing 1: A BASIC program that exercises the computer/ logic analyzer in terface, 
display eight channels simulta displaying output through the computer's normal output devices . 
neously. Such a display appears in 
photo 5. 

Conversion from data-domain to 
time-domain operation is not as dif
ficult as it might seem. Consider the 
opera tion of the analyzer for a mo
ment. Once the 16-word buffer is full , 
the data can be read out at any rate. If 
we cycle the read addresses very 
quickly, the outputs will form a 
repetitive pattern which can be easily 
viewed on an oscilloscope . The fast 
cycling can be accomplished using a 
4-bit counter and oscillator source at
tached to the address-input lines or 
by using a simple program statement 
like: 

100 FOR X = o TO 255:0UT 16,X: 
NEXT X:GOTO 100 

Using a dual-trace oscilloscope, 
you can view two signals, or, with 
the circuit of figure 5, you can view 
all eight data channels simulta
neously. Since there is no system 
clock to contend with and the pattern 
repeats every sixteen steps, triggering 
problems are reduced and the display 
is stationary. All other interface 
operations remain the same. 

Adding a Vector-Display 
Capability 

If you are determined to hunt "wild 
vectors," the same technique em
ployed to provide a timing plot lends 
itself to vector display . Using the 
same methods to cycle the buffer data 
on the output lines of the analyzer, 
substitute DI A converters for the 
multiplexer in figure 5. Typically, 
two 4-bit DI A converters are needed. 
One would be attached to the 4 high
order bits and the other to the 4 low
order bits. One DI A converter is at
tached to the x-axis scope input and 
the other to the y-axis input. When 
the buffer is cycled, a unique vector 
pattern will appear on the screen, 
describing the 16 data words stored in 
the analyzer's buffer. (A more infor
mative discussion on this approach to 
troubleshooting was one of my 
previous articles, "A Penny Pinching 
Address State Analyzer," February 
1978 BYTE, page 6. It has been 
reprinted in Ciarcia's Circuit Cellar, 
Volume I, available from BYTE 
Books. ) 

100 REM Logic Analy zer Program 
110 REM 
120 REM data in on port 16 , scan complete on b i t O of port 17 
130 REM read e nable and sampl e enable are bits 6 and 7 
140 REM of port 16 
150 REM read address is bits O th ru 3 of port 16 
160 REM memory locations 2500 0 to 25015 is set as i de as the data 
170 REM buffer 
1 80 PRINT "LOG I C ANALYZER" 
190 PRINT :PRI NT "Enab l e New Sample o r List Analyzer Buffer" ; 
200 PRINT" (E or L)"; 
210 INPUT A$ 
220 IF A$ ="E" THEN 250 
230 IF AS ="L" THEN 380 
240 GOTO 19 0 
250 REM Ena ble Logic Analyzer and take 16 readings 
260 REM pu lse sampl e enabl e l i ne and s et read/write line=O 
270 OUT 16,255:0UT 16,0: OUT 16,2 55 
280 REM 
290 REM test scan complete l i ne 
300 IF INP( l 7) =255 TH EN GOTO 300 
310 REM when scan is completed store readings in table 
320 FOR S=25000 TO 25015 
330 N"'S-25UOO 
340 REM set read address and st ore analyzer output 
35 0 OUT 16 , N :A=INP(l6) :POKE S,A 
36 0 NEXT S 
370 GOS UB 380 
380 REM Ones and zeros data-domain display routine 
390 PRINT :PRINT 
400 PRINT"D7 D6 D5 D4 DJ D2 Dl DO" 
410 FOR S=25000 TO 25015 :X =PEEK(S) 
420 FOR N= 7 TO 0 STEP -1 
43 0 W=X AND 2 ~N 
440 IF W>O THEN PRINT"! " ; ELSE PRINT"O " ; 
450 I F N=4 THEN PR INT" "; 
460 NEXT N 
470 PRINT" SAMPLE f" ; S-24999 
480 NEXT S 
490 GOTO 190 

READY 

Listing 2: Sample output produced by the program of listing 1. 

RUN 
LOGIC ANALYZER 

Enable New Sample or Li s t Analyzer Buffer (E or L)? E 

0 7 D6 DS 04 03 02 Dl DO 
0 0 0 0 l 1 l 0 SAMPLE ' l 
l l 0 l 0 1 0 l SAMPLE # 2 
0 0 l 1 1 0 l 0 SAMPLE # 3 
l 0 0 0 l 0 0 0 SAMPL E # 4 
0 0 0 0 0 0 0 1 SAMPLE # 5 
1 1 1 1 0 1 0 l SAMPLE I 6 
1 1 0 0 l 1 0 l SAMPLE j 7 
0 0 0 1 0 0 0 0 SAMPLE j 8 
0 0 0 l 0 1 1 0 SAMPLE # 9 
1 l l l 0 0 0 l SAMPLE ii 10 
l 1 1 0 0 0 1 1 SAMPLE II 11 
0 0 l 0 0 0 l 0 SAMPLE # 12 
1 0 l 0 0 l l 0 SAMPLE # 13 
0 0 0 0 0 0 0 1 SAf!PL E # 14 
0 0 0 l 1 1 1 1 SAMPLE # 15 
1 l 0 0 1 l 0 1 SAMPLE # 16 

Enab l e New sampl e or List Analyzer Buffe r ( E or L)? 
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Figure 6a: Flowchart of a software logic analyzer. Using a Motorola 6820 PIA 
(Peripheral Interface Adapter), this sequence of operations is all that is required to 
demonstrate logic-analyzer functions in software . This method is limited in speed of 
operation by the e;i;ecution time of the program. 

DATA 
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~~g::~: [!:>------~ 
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Figure 6b: Pinout chart of the Motorola 6820 PIA used by the algorithm of figure 6a. 
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Logic-Analyzer Functions Created 
Through Software 

While I generally prefer to 
demonstrate hardware interfaces in 
my articles, the functions of a logic 
analyzer can easily be simulated in 
software if data-acquisition speed 
(under 20 kHz) is not critical. While it 
may not be appropriate for testing 
microcomputer bus signals, it should 
work for slower applications. 

Figure 6 is a flow diagram outlining 
the specific steps involved in ac
complishing this function . While any 
existing parallel input port will suf
fice, the Motorola 6820 PIA 
(Peripheral Interface Adapter) shown 
has a separate clock input, which 
greatly facilitates proper timing. 

In Conclusion 
As digital hardware becomes more 

complex, the instruments used in 
troubleshooting and debugging these 
circuits must themselves become 
more sophisticated. This sophistica
tion, however, need not always be 
provided in the form of a commer
cially produced test instrument. 
Often the solution can be intelligent 
application of existing equipment 
with limited modifications . 

The logic analyzer I have described 
can be used for all types of trouble
shooting and testing of digital cir
cuits . However, its true flexibility is 
revealed when the instrument cap
tures the extremely fast data flowing 
in a microcomputer and generates a 
stationary timing diagram with the 
results. Built from scratch, combined 
with an oscilloscope, and exercised 
by a computer, this interface costs 
only a fraction of the price of com
mercial analyzers, yet approximates 
many of their features. 

Next Month: 
Build a remote-controlled motor

ized moving platform. • 

Editor's Note: Steve often refers to 
previous Circuit Cellar articles as 
reference material for tire articles he 
presents each month . These articles are 
available in reprint books from BYTE 
Books , 70 Main St, Peterborough NH 
03458. Garcia's Circuit Cellar covers ar
ticles appeating in BYTE from September 
1977 tliru November 1978. Garcia's Cir
cuit Cellar, Volume II presents articles 
from December 1978 tliru Jun e 1980. 



Eyri ng Research Institute, Inc. , 
author of Tl's POW R BASIC® 
and UN IVERSITY BASI<:@, is 
p lea ed to rel ease development 
software f r use on the TM 990 
microcompu ter modules. PDO I 
EXPRE is a powerful multi -us r, 
mult i-tasking operating system 
design d for development, scien
tific and indu strial ap plica tion s. 

The PDOS/EX PRE s@l system in 
clude : 

• 8k 	 byte PDOS multi-ta king 
ope rating sy tern 

• 	Advanced EX PRESS BA IC 
language interpreter 

• Stand alo ne run module sup
port 

PDOS suppo rts up to "16 con
current u er tasks with prioritiz d 
round robin c lock swapping. Up 
to 32 co ntiguous or non
ont iguous fi les can be simultan 

ouslyopen in seque nt ial, random, 
hared and read o nly acce 

modes. Large or sma ll floppy 
disk , bubble memory, hard di k 

11 After having worked with 
PDOS and EXPRES for the past 
three months I have found them to 
be a powerful and versatile com
bination. The true multi-user, 
multi-tasking capabi lity 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 Och 
Assistant Research Professor 
Desert Re ear h Institute 

and extended memory capab iliti es 
of up to 256k byte are handled by 
the operating ystem. Named fil es 
on 256 directory leve ls ar easily 
access ible from EX PRES BASIC and 
assembly language programs. 
Disk files are time stamped with 
date of creation and last update. 
1/0 drivers are a simple extensio n 
to the PDOS file stru tu re. 

The EXPRES BASIC interpreter 
use advanced int rpr ting 
t echniques whic h approach 
execution speeds of ommon 
threaded code compi lers while 
mai ntai ni ng th highly adva ntage

o u interactive approach to pro
gram dev lopment. Other fea
tures include: 

• 	Multi-line recursive function 
with loca l variab les 

• 	 Variable nam e of unlimited 
length 

• 	 Reverse Polish p eudo-sour e 
tok n sto rage 

POO /EX PRE is ava ilable for 
eit h ran PROM based syst m or 
a RAM based system. A handsome 
250 page Operator R ference 
Manual walks you through the 
fea tures and use. Al l fo r an attrac
tive price of $1500.00 . 

Ord er your PDOS/ EXPRES M 

software from yo ur neare t au
thorized Texas Instruments di 
tributor or contact Ey ring Research 
In titut , In . for further informa
tion and a free color b roch ure. 
Write or ca ll Eyring Research In
stitute, Inc. , Software Marketing 
Dept ., 14 5 We t 820 North , 
Provo, Utah 84601, phone (801) 
375-2434. 

0 	 •U.S. price, su bject to Eyring Research Institute, Inc. change w ithoul noti ce 
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The MicroAce Coltlputer 

Delmar Searls, 1825 S Johnstone, Bartlesville OK 74003 

About the Author 
Delmar Searls is a professor of mathematics at Bartlesville Wesleyan 

College. Bartlesville, Oklahoma. His interest in microcomputers is a 
result of both profession11/ 1md person11/ experience: he learned BASIC 
programming by using a PET microcomputer on the job; 11t home, he 
taught himself electronics, beginning with the basics, and continuing 
through digital electronics 11nd microprocessors. His ii1terest in tl1e 
MicroAce was sparked by the remarkably low price . 

The MicroAce is a small, Z80-based microcomputer in 
kit form. When completed it measures 23.2 cm by 18.8 
cm by 4.1 cm (9% inches deep, 7% inches wide, and P/, 
inches high). It features an integer BASIC in ROM (read
only memory), touch-sensitive keyboard input, cassette 
I/ O (input/output), and video output through an on
board UHF modulator. The video display consists of 24 
lines of 32 alphanumeric and graphics characters. 

The kit comes in two forms, depending on the amount 
of user-programmable memory purchased . For $149 (in

eluding shipping) you get a unit with 1 K bytes of pro
grammable memory, expandable to a maximum of 2 K 
bytes with the purchase of an upgrade kit for $29. You 
can save $9 by buying the second version of the kit for 
$169. 

Depending on the sources available, you can save even 
more by buying the 1 K-byte kit and purchasing the ex
tra components from local or mail retailers . You would 
need to buy three integrated-circuit sockets, two memory 
circuits, a 74LS32 integrated circuit, and one capacitor. 

If my experience is typical, you can expect to wait 
about a month for your MicroAce to arrive if you mail 
your order; less if you order by phone . 

Construction 
The advertisement for the MicroAce (as it appeared in 

BYTE and in other magazines) states that you will receive 
a "teach-yourself BASIC manual" and that "a hardware 
manual is also included with every kit." This is not cor
rect. There is no hardware manual supplied with the kit, 
only the BASIC manual which includes a section entitled 
"Construction, " preceding the first chapter. 

The assembly instructions are very general and, in my 
opinion, not quite sufficient for those who have no ex-

Photo 1: The MicroAce kit as shipped. Starting at the bottom 
and moving clockwise around tlie main circuit board are: the 
discrete components, the integrated circuit sockets, the in
tegrated circuits themselves, voltage regulator, power supply , 
UHF modulator, antenna switch box, cable materials, and black 
plastic case. The 8- by 11 'h-inch instruction manual gives an in
dication of th e size of this computer. 



perience in circuit-board kit construction. There are no 
guidelines for proper soldering techniques and no step
by-step instructions that are commonly found with kits 
from the larger kit manufacturers. 

Component values are written in a rather unusual 
notation. For example, a resistance of 470 ohms is written 
470R, 1000 ohms is written lKO, 2200 ohms is written 
21<2, 47,000 ohms is written 47K, and 1,000,000 ohms is 
written lMO. 

There is a logical pattern to the notation, but it is dif
ferent from that which is normally used. I suspect that the 
notation is British, since the MicroAce is essentially the 
kit version of the Sinclair ZXBO, which is made in 
England. 

Another unusual practice is the frequent listing of 
capacitance in nanofarads rather than picofarads. While 
this notation may be unusual , it should not cause any real 
problem as color codes and identifying marks are also 
listed for the various components. 

The smaller components are packaged in plastic bags, 
while the larger items are packed loose (see photo 1). 
There were no missing parts, and, in fact, I received three 
extra resistors and one extra capacitor. There was a mo
ment of concern when I discovered that the parts list 
called for eleven diodes and only nine had been supplied. 
A close inspection of the circuit board, however, revealed 
that only nine were required. 

The circuit board is double sided with holes soldered 
through. Component locations are indicated by white 
outlines and white identification labels on the component 
side of the board (see photo 2). Component type and 
value is determined by cross-referencing the identifica
tion label (R.2, Cl2, U8, etc) with the parts list. 

The actual assembly is straightforward and very easy, 
especially for those familiar with circuit-board projects. 
The construction notes suggest that components be 
soldered to the board in the following order: sockets for 
the integrated circuits, discrete components, cable 
sockets, voltage regulator, and the video modulator. 

Next, the integrated circuits can be installed. Be sure to 
follow the appropriate precautions when handling the 
MOS (metal-oxide semiconductor) devices, which in
clude the Z80, two programmable-memory chips, and 
the ROM circuit. At this point the unit can be tested for 
proper operation. The last stage in construction, follow
ing successful testing, is the installation of the unit in its 
case (see photo 3). 

The 1 K-byte version of the kit does not provide the 
sockets for three circuit locations. (These are supplied 
with the upgrade kit.) I suggest that anyone building this 
version use masking tape to identify these locations prior 
to construction. Otherwise, it would be easy to install a 
socket in one of these locations, only to come up short 
later on. Once a socket is soldered in, it is practically im
possible to remove. 

There are no instructions given for the preparation of 
the cables that will attach your television and cassette 
recorder. You are provided with about 101/z feet of 
shielded cable, two phone plugs, and four mini-jacks. As 
simple as this task may appear, more instructions should 

Photo 2: Component side of the main circuit board. Note that 
component locations are clearly marked, and that the keyboard 
is an integral part of the printed-circuit board. Photo 3: Completed MicroAce with cables. 
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Photo 4: Sample program displayed on a standard color televi
sion set. The current program line is 180, as indicated by the 
reverse-video cursor. 

have been given to aid the inexperienced builder. 
The fastenings provided for attaching the circuit board 

to the lower half of the case, and for fastening the upper 
half of the case to the lower, are plastic devices referred 
to as "rivets. " In my opinion, these fasteners are inade
quate. In fact, the rivet at one circuit-board location was 
useless and kept popping out. To remedy the problem, I 
used a fine round file to enlarge the holes in the plastic 
case, and substituted small nuts and screws for the rivets . 
Plastic washers were used to prevent the circuit board 
from becoming marred . 

The keyboard appears to be built up with two layers. 
The bottom layer consists of the front one-third of the 
circuit board, while the second layer is laid on top and 
seems to be secured with some sort of adhesive. This is 
done by the manufacturer, not the kit-builder. 
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Photo 5: layout of the MicroAce keyboard. Note that eac/1 
BASlC keyword is associated with a specific key. 

On my unit, this overlay was positioned slightly too 
far to the left, so that I had to press the right edge of the 
key, rather than the middle, to get a response to the 
keyboard entry . In addition, some keys require con
siderably more pressure than others. These factors, plus 
the fact that no audio or tactile feedback is given to in
dicate a successful keyboard entry, make the keyboard a 
little frustrating to use. 

Program Entry 
The output of the modulator is received on or near 

channel 35 on a regular television set. I used an RCA 
13-inch color set and had no trouble obtaining a good 
display . With the controls set for normal reception of 
commercial broadcasts, the display appears as white 
characters on a gray background. If desired, white letters 
on an almost black background can be obtained by ad
justing the contrast and brightness controls (see photo 4). 

On power-up, the display is blank with the exception 
of a reverse-video "K" at the lower-left comer of the 
screen. Whenever this reverse K appears, a nonshifted 

SOFTWARE ENTREPRENEURS WANTED 


THE 1981 SOFTWARE WRITER'S 

MARKET lists hundreds of firms 

who want software from independ

ents. 


They will buy rights to your software 

or market and distribute it for you. 


Includes service bureaus, consult

ing companies, mini/micro manufac

turers, publishers, computer stores, 

international/national market out free updates for two months 

lets - Wang, Apple, HP, ADL, Dig with this ad. 

ital, Atari, CDC, MCAUTO .. . 


KERN PUBLICATIONS• 190 Duck Hill Road • P. 0 . Box 1029 • 

Detailed writeups describe how they 
procure software from independ
ents, what kinds they want, payment 
rates, how they market. contract de
tails .. . 

Names, addresses, phone numbers 
of key industry contacts. 

The only market report of its kind 
specifically for independents and 
small software businesses. 

Call OI wrile lo order I $45.00 per copy 
VISA/MASTERCHARGE ACCEPTED 
ln<:lude card no. and e~plralkln date with orders. 

Duxbury, MA 02332 • (617) 934-0445 
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keyboard entry from the bottom three rows of keys (see 
photo S) will result in a BASIC keyword being printed on 
the screen. 

Keywords (and thus the use of a reverse K) are BASIC 
commands which are stored in a single byte of memory 
but are spelled out on the screen. For a list of these 
keywords, as well as other BASIC commands and func
tions, see table 1 . 

Nonshifted keyboard entries from the top row are 
printed as numeric characters for the line numbers (which 
must be between 1and9999, inclusive). As a line number 
is entered, the reverse K will shift to the right, one space 
at a time. As long as the reverse K is on the screen, any 
shifted-key input (other than an editing command) will 
result in a syntax error. Commands entered without a 
preceding line number are executed immediately in the 
"command mode." 

After entering a line number, press the key corre
sponding to the BASIC keyword with which your pro
gram line is to begin. Every program line must start with 
one of these keywords. For example, in some forms of 
BASIC, the LET keyword is optional, and "10 LET A=S" 
can be written "10 A=S''. This is not possible with the 
MicroAce. 

Following the entry of a keyword, the reverse K cursor 
changes to a reverse L, signifying that you are in the letter 
mode and that keyboard entries will be interpreted as 
regular alphanumeric or graphics characters. As you type 
in a program line, the system monitor checks for syntax 
errors after each character is entered. A line contains a 
syntax error if, in its present form, the line is incorrect or 
incomplete. Suppose you wish to enter the following line: 

bj :tI I) 
SINGLE 
BOARD 

TECHNOLOGY 
Basic system with: 600K bytes 

• 1.2 megabytes $3995. 
• 2.4 megabytes $4995. 

Suggested list price. 

A Z80ACPU combined with theCP/M®operatingsystem 

opens new vistas to software availability for eight-bit 

micros. FORTRAN, COBOL. BASIC, APL. PL/ 1 and 


Pascal are available now to accommodate today's 

scientific , educational . sophisticated small business 


and personal system users. 


• 4MHz ZSOA CPU • color video text & graphics 
• CP/ M 2 operating system • sound generator 
• 64K 200ns main memory • 2-seria l ports 
• 6K 300ns video memory • 2-parallel ports 
• B- inch dual floppy drives • 4-counler/ ti mers 

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 

® CPIM is a re9is1e<ed t rademar~ ol Digital Research. Inc. 
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20 PRINT ''THE FINAL SUM IS "; A 

The PRINT command is entered by pressing one key (the 
letter 0) because the machine is in its keyword mode at 
the start of each new line. Immediately following the en
try of the first set of quotation marks, a reverse-video S 
(for syntax) appears to the right of the reverse-L program 
cursor. This does not indicate that an error has been 
made, but rather that the line is incomplete. As the literal 

Keyword Commands 

Comments 

Set all variables lo zero 

Clear the screen 

Con tinue 

Dimension (one-dimensional arrays) 


Cassetle Input 

Randomize 

Remark 

Return 


Cassette output 

String Functions 

Comments 

Return character or keyword string corre

sponding to decimal code N. 

Relurn decimal code number of first 

character In string S 

Convert the integer I into its corresponding 

string representation. 

Delete the lirs l character from str ing S . 


Other Functions 
Comments 

Return absolute value of N. 

Return decimal value stored in memory at 

address N. 

Start machine-language routine at address 

N. 
Return a random number between 1 and N 
If N is positive. 

Logical Functions 

Comments 


Check to see ii two or more conditions are 

met simultaneously. 

Check to see whether any one of two or 

more conditions is met. 

The opposile of a stated condition is tested. 


(These log ical functions have additional uses which cannot be 
deta iled here.) 

Arithmetic Operations 

+ 	 Addition 

Subtract ion 

Multiplication 

Division
.. Exponentiation (2 .. 3 = 2•2•2 = B) 

Table I: Commands and functions available in MicroAce in
teger BASIC, with comments at selected points. The manual 
supplied with the kit provides a more detailed explanation. 
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Keyboard 
Abbreviation 

CLEAR 
CLS 
CONT 
DIM 
FOR 
GOSUB 
GOTO 
IF 
INPUT 
LET 
LIST 
LOAD 
NEW 
NEXT 
POKE 
PRINT 
RAND 
REM 
RET 
RUN 
SAVE 
STOP 

Function 

CHR$(N) 

CODE(S) 

STR$(f) 

TL${S) 

Function 

ABS(N) 
PEEK(N) 

USR(N) 

RND(N) 

Function 

AND 

OR 

NOT 



Solution so-lii..s iin n[ME,fr.MF,fr.L solution·] 
1 a: An answer to a problem.. 

At last there's a microcomputer designed to solve 

your business' problems, not create new ones. 

In delivery for close to three years, the MicroDaSys

MilliefM is a proven hardware design that now comes 

with the fantastic Software H s™ DBI Accounting

Solutionware™you've seen advertised -- a $2500 

dollar value alone! This is one computer that's 

complete when you buy it right down to the best 

applications software available. There are no 

"required o_ptions•. And we've got all the best 

features: Z-80, 64K, CP/M', dual double density 8" 

floppies for 1MB on line storage 82x24 CRT with 

special features, IBM format keyboard with numeric 

pad, NEC 55cps letter quality printer, S-100 bus. 

Also, Millie is supported by a nationwide rep network 

and one of the best service contracts in the business. 

And Millie is price competitive with much smaller 

computers. Why settle for less than the best? Call 

or write today for flyers and manuals. You'll be glad 

you did. 


icroDaSys, Inc. 2811 Wilshire Blvd., Santa Monical CA 90403 

(213) 829-6781 TWX: 910-321-2378 



SYSTEM VARIABLES !40) 
( eg ; POINTERS) 

PROGRAM 

16384 

16424 

VARIABLES 

END OF VARIABLES (2) 

WORK I NG SPACE 

OISPLAY FILE 

SPARE 

STACK 

17407 

Figure 1: Map of the programmable memory in the MicroA ce 
computer. Fixed boundary addresses are given in decimal; the 
other boundaries are variable. Numbers in parentheses give the 
size of a fixed block in decimal bytes. 

string is entered, the reverse LS moves to the right as a 
double cursor. When the second set of quotation marks is 
entered, the reverse S disappears because the line now has 
the correct syntax. 

Consider a second example. You wish to enter the line: 

125 LET I= I+ 1 

but inadvertently type: 

125 LET I+l = I 

This line would not be accepted because it contains a syn
tax error. The reverse S cursor would be located directly 
after the + symbol. 

Notice that in this case the reverse S does not follow 
the reverse L cursor, but remains at the point where the 
error occurred. In the case of multiple errors, the reverse 
S will always be located at the first error contained in the 
line. When this error is corrected, the reverse S moves to 
the second error, and so on. 

As indicated above, no line containing a syntax error 
will be accepted into a program. This guarantees that 
every line in your final program is complete and free of 
syntax errors. It does not, of course, prevent errors of 
logic . When a line is complete and correct, it can be 
entered into a program by pressing the NEWLINE 
key-the MicroAce equivalent of a RETURN key . 

As a line is entered into a program it is placed into 
memory in two places. First, it is placed into the program 
storage area, which begins at decimal address 16424. (See 
figure 1 for a simplified map of the programmable 
memory.) It is also relocated in the display-file section of 
memory so that it appears on the upper portion of the 
screen. 
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AVAILABLE ON KEYBOARO AVAi LAB LE US ING 
ANO USING CHRS CHR$ ONLY 

IJ [) 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
c. ~ 

~ ~ 

II II 

~ II 

~ II 


Figure 2: Graphics symbols available with the MicroAce. No te 
that the first ten symbols are addressable from the keyboard , 
while the second ten are their reverse-video images, available 
only through the use of the CHR$ function in BASIC. 

Recall that on power-up the reverse K was at the lower 
left and that line entry was done at the bottom of the 
screen. As new lines are entered they appear in numerical 
order. The most recently entered line is identified by a 
line cursor (a reverse video > ). 

A line entered with a number between those of two 
previously entered lines is placed in the appropriate posi
tion on the display, and the line cursor is moved to its 
location. When the screen is full, the addition of new 
lines causes the program listing to scroll up, always leav
ing the most recently entered portion on the display. 

This method of using programmable memory for both 
program storage and display storage leads to problems. 
In some systems, the video-display memory is dedicated, 
meaning that an advertised 1 K bytes of programmable 
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Most small system users think all micro· 
;omputers are created equal. And they're 
ight. II you want performance, convenience. 
;tyling, high technology and reliability (and 
1Jho doesn't?) your micro usually has aprice 
ag that looks more like amini. It seems big 
1erformance always means big bucks. But 
\Ot so with the SuperBrain! 

Standard SuperBrain features include: twin 
double-density 5~ " drives which boast nearly 
350,000 bytes of disk storage - expandable 
:o 10 megabytes. A full 64K of dynamic 
~AM. ACP/M* Disk Operating System to 
nsure compatibility to literally hundreds of 
3.pplication packages presently available.And, 
3 12" non-glare, 24 line by 80 columnscreen. 

You'll also get aful l ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to amodem or 
printer. Dual ZBO processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing asnap. A common 
screwdriver is about the only service tool 
you' ll ever need. And with the money you'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy anotherone. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 

Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you'll probably never outgrow it. 

Call or write us today for acomplimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per· 
formance without having to spend big bucks. 

91~ ~JfXTEC
:EJlE SYSfEMS.. 
2300 Broad River Ad. ColUIOOia. SC 29210 
(8031798-91 00 TWX: 810·666·2115 

TM 



memory are used for program storage only, and that ad
ditional memory is supplied for storing video data. 

With the MicroAce, the programmable memory avail 
able to the user must perform both tasks. Thus, as pro
gram length increases, the area for displaying the pro
gram listing begins to shrink as less and less memory is 
available for display storage. As a result, the program 
line-entry "window" moves up from its bottom position 
on the screen. The advantage of this system is that when 
your line-entry window is near the top of the screen, you 
know you are close to filling the available program 
memory. The disadvantage is that shorter and shorter 
segments of a program can be listed at any one time. As 
you will see later, this dual use of memory causes similar 
difficulties when running a program. 

Another feature of the MicroAce is that there is no 
limit (other than available memory) to the length of a 
program line. Thus, a large section of text can be printed 
using a single PRINT command. This can save time and 
memory if properly used. 

A disadvantage of the system is that multiple 
statements on a single line are not allowed. For example: 

230 LET A = S: LET B= 9 

would have to be written as: 

230 LET A=S 
235 LET 8=9 

In another example: 

Leverage User 

Environment Termed 

'Unusually Friendly' 


Advanced Human Engineering, Superior Documentation, 
Detailed Tutorials and Ongoing Support Are Ctted 

Early reports from users of Leverage, the microcomputer-based infor

mation management system recently introduced by Urban Software Cor· 

porat ion, reveal a level ofsa tisfaction rarely fo und among u.scrs of micro

computer applications programs. Several factors have been cited to ex

plain this highly favorable response, including: 


• Sta te of the art human engineering. Features like an ex tensive on- line 

manual directly accessible by the program, graphic menu selection and 

automatically programmed menus allow unparallelled ease of use. 


• Several easy 10 follow tutorials demonstrate the capabilit ies of the 

sys tem and provide an ideal vehicle for mastering its operation . 


• C lear, complete documentation includes a glossary, an index and 

numerous tables and figures . 


• Urban Software is firmly commi1ted to the ongoing support of 
leverage. Many enhancements are planned, a nd a monthly newslet ter 
will provide application notes, manual updates, bug reports and new prod
uct announcements. 
Leverage Program ..... $ I85 
Manual Alone ... ... .... $ 15 {Credited to .subsequent program purchase) 
leverage Newsleuer ... $ 10/ year (First year included with purchase) 
For complete details on Leverage, ca ll or write for a brochure . 
1. ,11ua11' is a trademark of Urba1' Software Corporation . 

Urban Software Corporation 
19 West 34th Street• New York, NY 10001 • (212) 947-3811 
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200 INPUT A,B,C 

would have to be written as: 

200 INPUT A 
205 INPUT B 
210 INPUT C 

Program Editing 
As indicated earlier, new lines can be inserted 

anywhere in a program by entering them in the normal 
fashion. Entire lines can be deleted by entering the line 
number and pressing NEWLINE. If the line that is cur
rently displayed needs editing, the following procedure is 
used: the up and down arrows (shifted 7 and shifted 6, 
respectively) are used to locate the line cursor at the pro
per line; then EDIT (shifted NEWLINE) is pressed to copy 
the desired line in the program-entry window at the bot
tom of the screen. 

The left and right arrows (shifted S and shifted 8, 
respectively) are used to position the program cursor 
within the line . Deletions are made by placing the pro
gram cursor to the right of the desired character or 
keyword and pressing RUBOUT (shifted numeral 0) . 

Insertions are made by merely typing in the correct 
character or keyword. The portion of the line to the right 
of the insertion shifts to the right to accommodate the in
serted text. You cannot over-type incorrect text; it must 
be deleted using the RUBOUT command. 

A line that is not presently on display can be edited in 
one of two ways . The up or down arrows can be used to 
scroll the program listing down or up on the display until 
the desired line appears, or the LIST command can be 
used instead. 

Normally, a LIST command will list the program start
ing with the line preceding the requested line. lf, for ex
ample, the lines are numbered by tens, then a LIST 120 
will result in a listing that begins with line 110 and con
tinues as far as space and display memory permit. In 
either case, once the desired line is displayed on the 
screen, it can be edited as described above. 

MicroAce has one disconcerting feature that affects the 
entering and editing of programs. The microprocessor 
performs only one function or task at a time. Thus, it 
either handles keyboard input or controls the video 
display, and as a result, every key closure during pro
gram entry and editing causes the display to roll. This 
makes it difficult to use the editing arrows, as it is hard to 
follow a moving cursor on a rolling display. 

Running a Program 
A program is executed by entering the RUN keyword 

command followed by NEWLINE. During program ex
ecution, the display remains blank until a STOP or lN
PUT command is executed, a BREAK or an error occurs, 
or the program completes its run. At that point, the 
microprocessor is free to devote its attention to the video 
display. This means that a PRINT command in a pro
gram merely loads the data into the display memory for 
future use. It will not appear on the display until active 
execution of the program ceases. For this reason, 
animated graphics are not possible. 

As mentioned earlier, there are some problems related 
to running programs, because the available program-
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Sweeten Your Apple II* with the ES/F Mass Storage System 

MEET 
THE WAFER 

• Actual Size Actual Thickness 'f 

THESE FACTS SPEAK FOR THEMSELVES! 

CASSETTE ES/F MINI-DISK 

SPEED 60 sec 5.5 sec 8.4 sec 
(!OK locid) 

CAPACITY 100 125 103 
(K bytt'S) (C-10) (75') APPLE 

DOS 
RELIABILITY NO YES YES 
(DaSlgned ror 
digital data?) 

SYSTEM COST $60 5300 5600 
(First unit w 111F} 

SECOND UNIT IA SISO ssoo 
MEDIA COSTS $3.00 $300 $5.00 

OPERATING NONE APPLE APPLE 
SYSTEM sos DOS 

Let's face it. Cassette players were no 
designed to store digita l data and pro
grams. Tha ·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 I F 
comes ready to sweeten your Apple II'• . 
Onc<gour Apple II" is sweetened with 
our IF ... you won 't find a~uicier 
deal. We 're so sure. that we o er an 
unconditional 30-day money-back 
guarantee and a one-year limited war
ranty. Over 5,000 owners have met 
the wafer . . . why don 't you? 



SUPERBRAIN" 

AllD COMPUSTAR. 

USERS'GROUP 


Your users ' group is here at last! We are Super* Star 
International, an independent, world-wide users ' group for 
lntertec Data Systems ' SUPERBRAINTM and COMPUSTAR™ 
computers . 

Our monthly magazine SUPER *STAR will fulfill all your 
computing desires. When you join our group , you will enjoy 
the latest: technical information , tips for beginners , special 
business uses , equipment reviews , the lntertec story 
the people, ideas, and machines behind your computer. In 
every issue you'll get a free program, industry news, and 
software reviews. - 

Plus, we want your programs for our Software Supermarket, 
where all members can buy programs at affordable prices. 

We will investigate all the accessories you have always 
wanted, test them , and offer them for sale at reduced prices. 

With our group buying power we'll give you discounts on 
commercial software. And that's not all. We'll find group 
rates for car rentals, hotels, gifts, and more. 

Super* Star International, with savings, service , and 
efficiency - we ' re here to win your heart. 

Yearly membership lee is SS0.00 U.S ., S58.00 Canada, S74.00 Europe 
and So. America , SB1 .00 Austral ia. 

Your lee may be tax deductible; consult your accounlant 
Dealers are invited to contact us concerning a special dealer program. 

Software houses ,. we are Interested in your programs! Send checks with 
your name and address , made out to: 

SUPER* STAR INTERNATIONAL CORPORATION 

3722 Chestnut Place 


Denver, Colorado 80216 

(303) 623-7973 


N~I alllllale<! w1lh 1n1e11ec Dal.a S~stems. 

· superbraln and Comp~slar are tile lradomarks 01 lnltr1ec (>ala Systems. 
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mable memory is used for both program and display 
storage. Program memory is given priority, so if, for ex
ample, a PRINT command giving some instructions con
tains more characters than the available display memory 
can accommodate, the displayed message terminates at 
the point where display memory was filled, program ex
ecution stops, and an error message appears at the lower
left portion of the screen. 

This clearly limits the amount of displayable text that 
can be included in a program. In the worst possible situa
tion, where the entire screen is filled, 768 bytes of 
memory (32 X 24 = 768) would be required for the 
display alone. Only 256 bytes remain in which to store 
system pointers, program lines, variables, and so on. 

Furthermore, the display will not scroll during pro
gram execution. If a PRINT command results in a line of 
text beyond line 24, program execution ceases and a dif
ferent error message is displayed. The PRINT and CLS 
(clear screen) commands must be used judiciously in 
order to avoid printing too many lines, on the one hand, 
and clearing text before it can be read, on the other. 

MicroAce Integer BASIC 
Integer BASIC is limited in its computational capa

bilities. All numbers used in computation must be in
tegers in the range -32768 to 32767, inclusive. Results of 
arithmetic operations are truncated (ie: all fractions are 
dropped). Thus, 99 divided by 100 would come out 0, 
because the division normally yields a quotient of 0.99. 
But integer BASIC drops all fractions, leaving 0. 

Only the fundamental operations of addition, subtrac
tion, multiplication, division, and exponentiation (using 
positive integral exponents) are implemented. This is true 
not only for MicroAce integer BASIC, but for any form 
of integer BASIC. The purpose of integer BASIC is to 
provide the user with a high-level programming language 
in as little memory as possible. This should be kept in 
mind when evaluating the capabilities of an integer 
BASIC. 

While the features of MicroAce BASIC are given in 
table 1, a few points should be emphasized. Note that 
string manipulation, a feature not always included in in
teger BASIC, is possible. Also, a USR function is pro
vided which allows the user to run machine-language 
programs. I have not yet experimented with this feature, 
but should point out that the manual does not teach you 
any machine-language programming. It merely suggests 
that you write a monitor in BASIC to enter machine
language programs, and use the USR function to run 
them. 

The use of keywords was discussed earlier. This greatly 
simplifies program entry because entire commands are 
entered with a single keystroke. Memory is conserved 
because each keyword occupies only a single byte of 
memory . Any keyword command can appear in an ex
ecutable program line including LIST, LOAD, SAVE, 
RUN, and NEW. 

You have to be very careful with some of these com
mands. Program execution terminates following a LIST. 
The NEW command executed in a program, or in com
mand mode (executed directly from the keyboard), 
would w ipe out everything in memory, including the pro
gram itself. The LOAD and SA VE commands wouid be 
of little value in a program since the cassette recorder 
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HOBBYWORLD 

ELECTRONICS, INC. 


19511 Business Center Dr. • Dept. 84 
Northridge, CA 91324 

==April $pe1ia/1:== 

NEW Leedex Monitors 

Leedex 1006 
• 	 Green phosphor 


for easy viewing 


• 	 Hl-res.olutlon 

Cat No. 2999 

$169°0 

13" 
Color Monitor 

• 	 Ht-Resolution 
• 	 Full color 
• 	 Low cost 

Cat No. 3000 

$399°0 

Don't Miss Out ... 

. . . on the other terrific buys in the Hobby

world catalogue. Page after page of computer 
products for the Atari, Apple, TRS-80 and 
others. Our catalogue is FREE, so write or 
phone for your copy NOW! 

Toll Free: 
(800) 423-5387 

Local & Outside USA: 
(213) 886-9200 

Open Monday thru Friday: 10am-6pm 


Saturday: 9am-5pm 


We're changing our name to keep pace with the 
times/ Look for our new name, HW Electronics, In our 
ads beginning In June, 1981 . 

would have to be turned on at just the right moment in 
order to complete the command execution. 

The MicroAce BASIC provides an error message 
whenever program execution ceases . The number of dif
ferent messages is limited, but remember that aH program 
lines must have correct syntax before they are accepted 
into a program. The error messages are given in the for
mat c:nnn where c is an error code, and, in most cases, 
nnn is the last program line executed. Here are some ex
amples: 

0:400This could mean one of two things. Either the 
program has come to a successful end at line 400, 
or a BREAK was executed and line 400 would 
have been the next line executed in the program . 

5:40 This indicates that a PRINT command in line 40 
attempted to print beyond the twenty-fourth line 
on the display, which, as noted above, is not 
possible. 

4:40 This might indicate that a 	LET command was 
used when there was no more memory available 
for variables storage . (The error code indicates 
there is not enough memory to perform the given 
line.) 

The system of error messages, together with the syntax 
checking feature, make program debugging quite easy. 
This is definitely one of the strong points of MicroAce 
BASIC. 

One negative aspect of the MicroAce BASIC is the in
ability to halt program execution at an INPUT command. 
When executing an INPUT command, the BREAK key is, 
in effect, ignored. This is not that unusual as other com
puters exhibit the same property. However, any key en
try, including NEWUNE (and that is a bit unusual). tha t 
is not a valid response to the INPUT command results in 
the appearance of the reverse-video S syntax error cur
sor, which means that the response will not be accepted. 
It must be deleted using the RUBOUT command, and a 
correct response must be entered before program execu
tion resumes. 

I entered a relatively simple game program which in
volved locating a submarine within a three-dimensional 
region. The player is allowed seven trials , and must input 
three coordinates during each trial. Thus, a maximum of 
twenty-one INPUT commands will be executed. Unless a 
STOP command or an escape routine is included in the 
program (or you disconnect the power), there is no ob
vious way to terminate execution of the program until all 
twenty-one lNPUTs are responded to properly. This 
could make debugging of highly interactive programs a 
time-consuming process. By the way, even though this 
program was quite short, the instructions for playing the 
game could not be displayed without overflowing the 
available display memory. Consequently, they had to be 
omitted from the program. 

Graphics 
There are twenty graphics symbols available, as shown 

in figure 2. Note that only ten are available from the 
keyboard . The remaining ten are reverse-video graphics 
available by using the CHR$ function. 

In fact, any alphanumeric character, graphics symbol, 
or keyword string can be printed using the CHR$ func
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tion . Most characters can be printed in reverse-video as 
well . The BASIC manual provides a complete list of all 
available characters and strings, along with their decimal 
codes. The code is unique to MicroAce and thus not com
patible with standard computer codes. 

Since each character position on the 24 by 32 display is 
divided into four parts by the graphics symbols, a resolu
tion of 48 by 64 dots is possible. Remember though, that 
an extensive graphics display greatly limits the amount of 
memory available for program storage. 

Cassette Input and Output 
I had to try two tape recorders before I could suc

cessfully load a program from tape. The first recorder l 
tried lacked a tone control and could not load a program, 
regardless of the volume setting. The second recorder had 
a tone control and loaded properly with the control set at 
maximum treble. 

The proper volume level seems to vary from tape to 
tape, even when they are made by the same company. 
Before saving a program, the program name is recorded 
on the tape by voice. 

A cable is attached between the microphone output of 
the computer and the microphone input of the recorder. 
The recorder is placed in its record mode and the SA VE 
command is entered followed by NEWLINE . The televi
sion screen goes blank for about five seconds, followed 
by a jumpy display of horizontal white lines. This in
dicates that the data is being output to the recorder. 
When the display returns to normal, the save is complete. 

Loading a program involves a similar series of steps. In 
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DISKETTE FULL 
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Users Group has nearly 50 volumes of 
software available. Everything from 
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1651 Third Avenue. New York, NY. 10028. 
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this case, however, you cannot be certain that the pro
gram is being input until the screen resumes its normal 
display, giving a listing of the tail end of the successfully 
loaded program. 

If. after a reasonable interval of time, the display does 
not return to normal, the BREAK key may be used to 
reset the computer. Occasionally, you may have to 
disconnect the power momentarily to recover from an 
unsuccessful load. Once the proper volume setting is 
found, however, loading can be done quite reliably. 

The Teach-Yourself Manual 
The manual supplied with the MicroAce, entitled The 

Teach-Yourself BASIC Manual, is shown in photo 1. The 
title may be slightly misleading. It brings to mind a 
tutorial text complete with exercises for the reader, but it 
is not that kind of text. It merely introduces the BASIC 
commands, one at a time, illustrating their proper use 
and perhaps some typical applications. 

At the same time, the processes of program entry, pro
gram editing, and program execution are taught . Token 
coverage is given to the art of programming, but in all 
fairness it might be unreasonable to expect a more de
tailed explanation . As an introduction to the use and syn
tax of fundamental BASIC commands, the manual is 
quite adequate. 

While typing errors (or misprints) are inevitable, I do 
think that special care shouJd be given to printing sample 
programs. One program in the manual has two lines 
which read "GO TO 7000" when the program contains 
no line numbered 7000. Those two lines should have read 
"GO TO 1000". As written, the sample program would 
not run successfully. 

Other Considerations 
I believe that any product's value is partially deter

mined by the manufacturer's willingness to respond to 
the consumer's request for aid or assistance. Nine weeks 
prior to the writing of this review, I sent a letter to 
MicroAce requesting answers to specific questions related 
to the MicroAce and to future plans for upgrading and 
expansion. That letter was never answered. This, to me, 
indicates a lack of interest in serving the customer. 

At the same time that the letter was sent to MicroAce, 
a similar letter was sent to Sinclair Research Limited, the 
company that markets the Sinclair ZX80. (The MicroAce 
is essentially a kit version of Sinclair's machine and is 
manufactured under a license from Sinclair Research 
Limited.) 

Sinclair's response to my letter left many questions 
unanswered (especially in regard to future plans), but 
they did say that the MicroAce operates in the same man
ner as the ZX80. Consequently, the comments made in 
this review concerning the operation of the MicroAce 
would apply to the Sinclair ZX80 as well. 

I was also told by Sinclair that while the unit operates 
like the ZXBO, it is not identical to it, and that peripherals 
marketed for the ZX80 might not work with the Micro
Ace. They did not elaborate, and, as noted above, Micro
Ace had no comment at all. 

Conclusions 
The MicroAce kit is a very inexpensive introduction to 

the world of microcomputers. Kit construction is easy 
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Suddenly Radio Shacks New 

TRS-SUColor Computer is 


Even Better! 

New Extended Color BASIC. Here's an advanced TRS-80 
Color Computer that includes a 16K ROM Extended BASIC 
with advanced graphics, eight brilliant colors, and sound, for 
an unprecedented low price! You can draw fine lines, circles, 
rectangles, boxes and more with easy-to-use one-line com
mands. Four graphic modes with two color sets allow up to 
49,152 programmable screen points (pixels). There are 255 
separate tones for music or sound effects. All this on a 16K 
RAM machine (including video memory) loaded with the 
dynamic features a serious programmer demands. You get 
a 32x16 screen, multi-character variable names (two signifi
cant), editing, tracing, user-definable keys, 255-character 
string arrays, floating point 9-digit accuracy, and even 
machine language routines. 
Priced at Only $599, the TRS-80 Extended Color BASIC 
Computer is useful, entertaining and educational. Yet using 
it can be as simple as plugging in one of Radio Shack's 
instant-loading Program Paks. Come in and see what 's 
already available. The computer attaches to your TV, or our 
own $399 TRS-80 Color Video Receiver. For just $24.95, 
you can add a pair ofjoysticks which add flexibility to games 
and video displays. A built-in serial interface lets you attach 
a printer or a modem. A tutorial Color BASIC instruction 
manual is included, of course. 
More Good News. Extended Color BASIC is also available as 
an upgrade kit ($99) for the 4K Color Computer (16K RAM 
required - $119). There's a modest installation charge for 
each kit. 

New TRS-80 VIDE01'EX Soflware (with the modem shown 
below) offers Color Computer owners quick, affordable 
access to many kinds of infonnation and data services. For 
example, our exclusive agreement with CompuServe '1 

Wonnation Service gets you local, national and international 
news, weather and sports from 11 area newspapers and the 
Associated Press News Service; infonnation on over 32,000 
stocks and bonds; an educational reference service; enter
tainment news and reviews; nationwide Eectronic Mail with 
other users; and much more! You'll also access Dow Jones 
Information Services for Wall Street news, stock quotes and 
more. 
Only $29.95 Buys You VIDE01'EX Soflware including a free 
hour on both CompuSeive and Dow Jones, plus operator's 
manuals. Come see the new TRS-80 Color Computer, its 
programs and accessories, at one of our 6000 outlets today! 



enough that beginners can tackle the project with con 
fidence, assuming that they learn correct soldering 
techniques. 

Proper soldering is so crucial to success that I would 
advise those with no experience to purchase Heathkit's 
soldering course. This course is part of Heathkit's con
tinuing education program, and costs $15.95 plus ship
ping. While I have not seen this particular course, I am 
sure, based on my experience with their other products, 
that it would be worthwhile. For further information, 
write to Heath Company, Benton Harbor Ml 49022. 

MicroAce BASIC contains several nice features . The 
use of keyword commands simplifies program entry and 
reduces the amount of memory required for program 
storage. Because line syntax is checked before the line is 
entered into a program, fewer programming errors can 
occur. This feature is especially useful for those just 
learning how to use BASIC. 

The machine's compact size and light weight make 
storage and transportation very easy. The unit is simple 

to attach to a home television set, and the cassette input 
and output operations are reliable, once the proper set
tings are found . 

The largest drawback is the severely limited amount of 
programmable memory. This disadvantage is most ap
parent when you try to write any but the shortest pro
grams utilizing a significant amount of video display . l 
would strongly encourage any prospective buyer to pur
chase the 2 K-byte version of the MicroAce. Another 
drawback is that the screen is blank during active pro
gram execution. This limits the types of possible graphic 
displays, and can be somewhat annoying. 

If you recognize the limitations of the machine and 
don't expect too much, then l think you can buy the 
MicroAce kit with confidence . It is most appropriate for 
someone who wants an inexpensive unit as a teaching 
tool in order to learn the fundamentals of BASIC pro
gramming. It might also appeal to hobbyists who want to 
"tinker around" with microcomputers but don't want to 
risk their more expensive equipment. • 
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Digital Minicassette Controller 

James Kahn 


2284 Ellena Dr 

Santa Clara CA 95050 


The microcomputer-system design
er has had a difficult time finding 
low-cost storage devices . Frequently, 
the choices have been limited to either 
standard Phillips audio cassettes or 
floppy disks. Although these are 
relatively inexpensive storage media., 
the transport mechanisms, or drives, 
are not. In addition to the transport, 
a controller and data formatter is re
quired to interface the transport to 
the microcomputer system. The con
troller may either be a dedicated LSI 
(large-scale integration) device or be 

Commonly used mass
storage mechanisms 
and associated con

trollers are often quite 
expensive. 

built up discretely from SSI (small 
scale integration) logic consisting of 
TTL (transistor-transistor logic) gates 
and flip -flops. 

Photo 1: Tl1 e author's minicassette system includes an Intel iSBC 80130 single-board 
com puter and a Braemar CM-600 Min i-Dek transport. 
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T here is now another choice 
besides the floppy disk and the 
Phill ips cassette: the digital mini
cassette. Not only is the storage 
medium inexpensive, so is the 
transport (about $140, versus $400 
for a floppy-disk drive). As a bonus, 
the transport is extremely compact 
(only 23 cubic inches) and requires lit 
tle power (1 watt). This makes it 
suitable for a wide range of low-end 
applications ranging from experimen
tal systems to data logging for test in
strumentation. 

There is one problem with designs 
using a minicassette : controlling it. 
There are several choices for the 
transport controller. One choice is to 
design a controller of discrete SS! 
logic. Although this choice will pro 
vide good performance, it requires a 
handful of discrete components. The 
SSI controller will use much circuit
board space, compromising the ad 
vantage of a compact transport. A 
better design would use a minimal 
number of components and take ad 
vantage of current LSI technology. 

One such controller-design solu
tion is to use the Intel 8255A Pro 
grammable Periphera l Interface IC 
(integrated circuit) to interface the 
transport to a microcomputer system. 
Although this design provides a sim
ple solution to the problem, the pro
cessor would be burdened with pro
viding the low-level control needed 
by the transport, in addition to sup
porting its normal real-time I/O (in
put/ output) tasks. Examples of these 
low-level tasks are transport start-up, 
data formatting, and transport shut 
down . 

There is, however, a better LSI 
solution avai lable : distribu te the 
system intelligence from the micro



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 ofVED!T, 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 VED!T, 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 renected on the screen and become the 
changes to the file. 

VEDIT has the features you need, including 
searching, file handling, text move and macros, plus it has 
many special features. Like an 'UNDO' key which undoes 
the changes you mistakenly made to a screen line. And a 
mode which allows a programmer to enter all text in lower 
case and let VEDIT convert the labels. opcodes and 
operands, but not the comments. to upper case. The 
screen writing is almost instantaneous on a memory 
mapped display or can use your CRT terminal's editing 
capabilities. Disk access is very fast too, and VEDrT uses 
less than 12K of memory. The extensive 70 page, clearly 
written manual has sections for both the beginning and 
experienced user. 

Joto/Iv Cser C11.\101nizable 
Included is a setup program which allows you to 

easily customize many parameters in VEDIT, including 

the keyboard layout for all cursor and function keys, 
screen size (up to 70 lines, 200 columns). default tab 
positions, scrolling methods and much more. This setup 
program requires no programming knowledge or 
'patches', but simply prompts you to press a key or enter a 
parameter. 

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

1\l~m' _Frat1tn's 011rlSuppo11 
The new release includes disk write error recovery, 

indent and undent keys for structured programming, and 
the ability to insert a specified line range of another file at 
the cursor position. Versions for MP/ MRand the Apple ll R 
SoftCard Rare now also available. 

Orderi1~?: 
Specify the CRT version, your video board or 
microcomputer, the 8080/ ZBO or Z80 code version, and 
disk format required. 

Standard Package: Disk and manual. .............. . . $110 
Manual: Price refunded with software purchase . ...... .. 15 

VISA and MASTER CARD Welcomed. 

Attractive Dealer Terms. 


CP/ M and MP/M are registered trademarks of Digital 
Research, Inc. Apple II is a registered trademark of Apple 
Computer, Inc. SoftCard is a trademark of Microsoft. 

North Star e Heath H8/H89 • SuperBrain e Apple II SoftCard • Sorcerer • TRS-80 Model I 
TRS-80 Model II e MP/ M • Most other CP/ MRSystems with CRT or Memory Mapped Displays 

CompuView Products Inc. 

618 Louise, Ann Arbor, Michigan 48103 • Telephone (313) 996-1299 
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processor to its peripheral devices by 
using an intelligent peripheral con
troller to carry the burden of Jow
leve I peripheral interface re
quirements. The processor now inter
faces at a higher level, issuing the ap
propriate command to the controller 
and transferring the data to and from 
the controller in response to its l/O 
requests. 

The controller provides a buffer 
between the processor and the 
transport. For example, the cassette 
transport expects data in a serial for
mat, while the microprocessor is 
designed for handling data in either 
8-bit words or 16-bit words. The con
troller performs data conversion from 
serial to parallel and buffers the data. 
This buffering is necessary to com
pensate for the l/0-service latency 
caused by other time-critical tasks 
handled by the microprocessor (ie: 
the data is held until the computer 
can devote itself to the controller). As 
a direct result, the system 's work load 
is reduced, allowing it to utilize this 
savings in time to support o ther 
tasks, yielding a higher-performance 
microprocessor system. 

Applying this to the minicassette 
design, we look through the available 
literature for dedicated single-device 
cassette controllers. Unfortunately, 
there are no devices of this caliber for 
minicassettes. There is, however, 
another solution: use the Intel UPl-41 
Universal Peripheral Interface (UPI) 
integrated circuit. Two versions are 
available; we can use one of them, the 
8741A, and design software, custom
izing it to control the minicassette 
transport. 

The 8741A. shown in figure 1, is a 
complete, single-chip microcomputer 
containing 1024 bytes of EPROM 
(erasable programmable read-only 
memory), 64 bytes of programmable 
memory, 18 programmable 1/0 lines 
(providing a direct interface to the 
peripheral device), and a timer / event 
counter with an 8-bit prescaler for 
real-time 1/0. In addition, it contains 
a complete slave-microprocessor bus 
interface, including both interrupt 
and direct-memory-access capabili
ties. A pin- and function-compatible 
factory-mask ROM (ie: programmed 
only at the factory) version of the 
UPI-41, the 8041A, is also available. 

The 8243 I/0-port expander com
pletes the system and interfaces 
directly to the 110 port of either of 
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the two slave microcomputers. Each 
8243 provides 16 programmable, 
bidirectional 1/ 0 lines. 

Using the 8741A allows the design
er to develop a custom peripheral in
terface for particular l/O problems. 
These devices have found applica
tions in such diverse areas as 
character-printer control, data en
cryption, keyboard control, and in
telligent displays. Developing an 
8741A design is straightforward. The 

Figure 1: Internal block diagram of the 8741Al 8041A Universal Peripheral Interface . 
110 lines can be programmed as inputs or outputs; 8041A control-program memory 
must be factory programmed; 8741A memory is user-programmed. 

LET YOUR APPLE SEE THE WORLD! 
The DS-65 Dfgisector 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. 
Scann;ng sequences are user programmable. 
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 lndi· 
caters • Reading UPC codes, schematics, musi · 
cal scores and paper tape • 

NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE 
ON DISK! 

- Picture Scanner: Provides a variety of differ· 
ent dithering algorythms for compressing the 

digitized image into the Hi-Res screen. 

Write or cal l for more information ! 

OS.as Price: $349.95 GIVE YOUR APPLE THE GIFT OF SIGHT! 

T HE IV\ 0fN fC) IQ\ FSll Camera Price: $299.00 Master Charge I Visa Accepted 
/.IJU ~~ Combination Price: $599.00 

W@~ P.O. BOX 111 0 DELMAR, CA92014 714-942-2400 

designer develops a control algorithm 
using the UPI-41A cross assembler 
and programs the on-board EPROM 
of the 8741A. Testing may be ac
complished using either an ICE-41A 
in-circuit emulator or the single-step 
mode of the 8741A. 

The Hardware 
The complete microcomputer 

system is shown in photo 1, including 
the CM-600 minicassette transport. 

The microcomputer system for this 
design consists of an Intel iSBC 80/30 
single-board computer. It supports an 
8085A microprocessor, 8 K bytes of 
EPROM, and 16 K bytes of program
mable memory . In addition to an 
825SA parallel interface and an 
8251A serial interface, it contains a 
Multibus system bus connector 
allowing expansion beyond the 
board's local resources . Incidentally, 
there is an 8741A socket built into the 
board as well. 

Let us examine the microcomputer
to-8741A hardware interface . The 
computer sees the 8741A as three 
registers in its 110 address space: the 
data register, the command register, 
and the status register. The decoding 
of these registers is shown in figure 2. 
Within the 8741A, both the data and 
commands are written into the same 
physical register, the Data Bus Buffer 
Input register (DBBIN) . The state of 
the register-select input, ~' deter
mines whether a command or data 
has been written (~ = 0 for data). All 
output to the microprocessor is read 
from the Data Bus Buffer Output 
register (DBBOUT). 

The status register is composed of 4 
software-programmable bits and 4 
reserved bits reflecting the state of the 
8741A slave microcomputer (see 
figure 3 on page 78). The Input Buffer 
Full {lBF) bit and Output Buffer Full 
(OBF) bit reflect the state of the 
DBBIN and DBBOUT registers, 
respectively . Flag 0 (F0 ) and Flag 1 (F, ) 
can be set and complemented via the 

CLOCK 

6-BIT CPU 

8-e l T 
DA TA elJS 
INPlJT REGISTER 

64 x 8 
OATA 
MEMORY 

6-BIT 
STATlJS 
REGISTER 

8 - BIT 
TIMER/COUNTER 

18 
110 LINES 

PERIPHERAL elJS 

102 4 x e 
PROGRAM 

MEMORY 


8-BIT 
CATA BUS 
OUTPUT REG ISTER 

SYS TEM BUS 
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The Perfect Fit 

The Micromodem II data communications system 

and the Apple II * computer. What better combination to 
maximize the capabilities of your personal computer! 

This popular direct connect modem can transmit 
data between an Apple II and another Apple II, a 
terminal, another microcomputer, minicomputer or 
even a large time-sharing computer anywhere in North 
America. The Micromodem II has unique automatic 
dialing and answer capabilities which further increases 
the communications possibilities between the Apple II 
and another computer or terminal. 

You can send and/or receive messages or data 
when you are out of your office, home or out of town. 
Your branch business locations can communicate with 
each other regarding inventory and other matters over 
the phone. Or you can communicate with friends 
across the country. And you can access information 
utilities like the SOURCE for various business and 
personal applications. 

The Micromodem II consists of two parts. One part 
includes the printed circuit board which holds the 
Micromodem II, ROM firmware and the serial interlace. 
The board plugs directly into the Apple II providing all 
the functions of a serial interlace card plus 
programmable auto dialing and auto answer 
capabilities. The on-board ROM firmware enables the 
Micromodem II to operate in any of three modes to 
perform different tasks-terminal mode, remote console 
and program control mode. 

The other part of the Micromodem II datacornm 
system is a Microcoupler which connects the 
Micromodem board and Apple II to a telephone line. 
The Microcoupler gets a dial tone, dials numbers, 
answers the phone and hangs up when a transmission 
is over. There are none of the losses or distortions 
associated with acoustic couplers. The Microcoupler is 
compatible with any North American standard 
telephone lines and is FCC-approved for direct 
connection in the U.S. It works with standard dial 
phone service or Touch-tone service. 

The Micromodem II is completely compatible with 
Bell 103-type modems. Full and half-duplex operating 
modes are available as well as speed selectable 
transmission rates of 110 and 300 bps. 

Why not increase your Apple ll's capabilities by 
outfitting it with the sophisticated Micromodem II data 
communications system? The Micromodem II is 
available at retail computer stores nationwide. For the 
store nearest you, call or write: 

Circle 48 on Inquiry card . 

(!)..Hayes 
Hayes Microcomputer Products Inc. 
5835 Peachtree Corners East. Norcross. Georgia 30092 (404) 449-8791 

'"" Mlcromod'em II is a irademark of Hayes Microcompute1 Products. rnc. 
•Apple II ls a ro!Jistered !Jademarl< 01 Apple Computer Inc. 
The Micmmodom II can also be used wilh the Bell & Howell computer. 



internal software. The remammg 4 
bits are used to indicate the status of 
the transport. 

The TTL-compatible 110 lines of 
the 8741A provide an uncomplicated 
interface to the CM-600 Mini-Dek 
minicassette transport (Mini-Dek is a 
registered trademark of Braemar 
Computer Devices Inc). The 1/0 lines 
can be divided into three groups : 
motor control, data control, and 
cassette status. These 1/0 port lines 
are shown in the 8741A interface 
schematic in figure 4 on page 78. The 
motor-group controls are go / stop, 
fast / slow, and forward / reverse. The 
data controls are read/ write, data-in, 
and data-out. The remaining group of 
outputs reflects the CM-600's status: 
clear leader, cassette present, file pro
tected, and cassette side. 

The Braemar CM-600 Mini-Dek 
transport is representative of digital 
min1cassette transports. The 
transport is compact, requiring only 3 
by 3 by 21/ z inches for mounting. It 
has a single read/ write head and uses 
only one drive motor. Operating 
from a 5 V supply, it has modest 
power-supply requirements, needing 
only 200 mA during a read or write . 

Tape speeds are 3 ips (inches per sec
ond) during read / write, 5 ips for fast 
forward, and 15 ips during rewind . 
Calculating the data-transfer rate 
based on the read / write speed and the 
maximum recording density of 800 
bpi (bits per inch) yields a maximum 
data-transfer rate of 2400 bps (bits 
per second). A more useful represen
tation illustrating the significance of 
this number is obtained by inverting 
it. This yields the bit-cell period: 416 
µs. This control requirement is easily 
met by the 8741A. its timer having a 
minimum resolution of 80 µs . If finer 
resolution were required , software
timing loops would have to be used. 
The maximum resolution is limited to 
the instruction-cycle time of the 
8741A. 2.5 µ.s, necessary for transfer 
rates of 8000 bps. 

Recording Format 
Since the CM-600 does not provide 

any data formatting, the 8741A must 
perform this additional low-level 
task. A multitude of encoding tech
niques are available from which the 
user may choose [ie: NRZl (Non
return to Zero, change if 1), Phase, 
GCR (Group Code Recording)). For 

this application, a "self-clocking" 
phase-i?ncoding scheme similar to 
that used in floppy disks was selected. 
Phase encoding provides easy en
coding and decoding of the serial 
data, embedding the timing informa
tion and data bits together in the 
recorded bit cells on the tape. This is 
an effective means of compensating 
for speed variations of the drive. 
Reading the data is accomplished by 
using the clocking information of the 
bit cell to synchronize the sampling of 
the data bit coming from the 
transport . 

Figure 5 on page 78 illustrates this 
encoding technique as applied to the 
hexadecimal character 3A (all 
characters referenced in this article 
are hexadecimal) . Notice that each bit 
cell begins with a transition to a logic 
level opposite the level of the preced
ing bit-cell level. Decoding the data is 
simply a matter of starting a timer on 
this "clocking" transition of the cell, 
waiting 3/ 4 of a bit-cell period, and 
determining whether a mid-cell tran
sition occurred. Cells with no mid
cell transitions are Os; cells with tran
sitions are ls. Besides the encoding 

Text cont inued on page BO 
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e we 
Member oflhe 
Advance Access 

Diskette 
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For Further Information 
CALL TOLL FREE 

800-323-3412 
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Figure 2: 8741A system-bus interface and 
register decoding as seen by the host pro
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Firstcomparequality.
Then compare cost. 
MoTTowDesigns'10 megabyte 
harddisksystem: $31695. 

1'V, 
MORE MEMORY. LESS MONEY. 

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

COMPLETE SUBSYSTEMS. 

Both the M10 (8 ''), and the M26 

(14 "), are delivered complete with 
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ply, cabinet and CP/ M operating 

system. It's your choice: 10 Mb 8 " 

at $3,695 or 26 Mb 14" at $4,995 . 

That's single unit. Quantity prices are 

available. 


Sausalito,CA, {415) 332-4443,BUILD TO FOUR DRIVES. 
offers a CP/ M expanded to full 
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Additional drives: M26: $4,495. AND NOW, MULH/O~" 


M10: $3,195. Quantity discounts 
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use of S-100 and Cromemco computers.S-100, CROMEMCO MorrowDesigns' Three seria l and two parallel outputAND NORTH STAR~ 
ports. Real time clock. Fully program

The M26 and M10 are sealed-media mable interrupt controller. Designed26megabvte
hard disk drives.Both S-100controllers with daisy-wheel printers in mind.
incorporate intel ligence to super- harddisksystem: 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 your computer dealer. 
use environments. North Or, write Morrow Designs. Need infor
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Cati Micro Mike's, 
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ANADEX DP-9500 W/2K [)UFFER .. . . . . . . . . . . . . 1J7 5 

A ADEX DP-9501 W/2K [)UFFER . _... .. ... _.. ___ 1450 

GASE 2 BOO-[) .. .. .... 599 

C ITOH STARWRITER 25 CPS .. . . . . . . . . . . . . . . . 1750 

C. ITOH STARWRITER 45 CPS . . . . . . . . . . . . . . . . . 2450 

J. . CENTl\ONICS 737 .... . .... . .. . . . . . . . . 825 


EPSON MX· 70 W/GRAPHICS . . . ................. 449 

D. EPSON MX-BO 1 J2 cot. . . . . . . . . . . . __ . . 620 


PAPE!\ TIGER IDS-445 W/DOT PLOT . . 749 

C. PAPER TIGEf\ IDS-460 W/DOT PLOT _ _ _ 1195 


PAPER TIGER IDS-560 W/DOT PLOT _.. _ 1495 

D. QUME SPRINT 5145 _ _ 25 50 


SI LENTYPE W/INTERFACE ... . . . . _ 549 


;., APPLE 11 PLUS 16K ............. . 1049 

APPLE II PLU'.'> 48K (APPLE Memory)_ . - 1189 
APPLE II STANDARD MODELS . . _ _.. CALL 
These ore the newest models w ith FCC type 
approval to prevent RF interference. 

D. DISK 11 DRIVE & CONTl\OLLER .. _. . _ .. __ .. . . . 529 

This model includes DOS J .J 16 seccor 

DISK 11 DRIVE ONLY (ADD-ON )_ .__ . 445 


C. CHALLENGER 4P by OHIO SCIENTIFIC ._ . 699 

C4PMF (MINI FLOPPY SY'.'>TEM) ... 1599 

CIP MODEL II .. _ . . . . . . . . . . . . . . . . 449 

SARGON II (DISK OR CASSETIEJ .......... . . .. 35 

FIG FORTH (DISK ONLY) _ _. _.. ___ ... __ .. ____ 69 


D. PMC-80 THE 'Tl\S-80 WORKALIKE' _. _.. __ ... 629 

16K LEVEL II W /PROGAAM RECORDEI\ 

CALL OR WRITE FOR MORE INFORMATION 


E. EXIDY 501\CERER 11 ••••••••••••• . •.• . CALL 

AVAILA[)LE IN 16K. 32K & 48K MODELS 

5-100 EXPANSION UNIT .. . . 3 75 


WORD PROCESSING PAC. ....... . .. . . . . . . . . . . 1 79 

DEVELOPMENT PAC . . . . _ .. _ . __ .. _. _89 

F.ATARI BOO 16K.. ......... . ............. __ .. 799 


ATAfl, I 400 16K - .. . . .. 499 

810 DISK DRIVE. .................... . .... . .. . .... 499 

410 PROGAAM RECORDER .. _........ . .. _._ .. _.. .. 69 

850 INTERFACE MODULE __ _. _. __ ... _ 17 5 


VIDEO MONITORS 

J.. 	AMDEX/LEEDEX VIDE0-100 12" G&W . . . . . .... .. 1J9 

HITACHI 1 J " COLO!\ ............ . . .... . •.. . . __ J89 
D. NEC 12" PJ 1 GREEN PHOSPHER ................ CALL 


PANACOLOP, 10.. COLOR.. . ... .. .. ... ..... _... J 7 5 

SA NYO 9 .. OGW . . . __ ... _..... _ . .............. . 179 


C. 	SANYO 1 2" DGW .. . ... - .... ... .... .... ..... . . . 255 

SANYO 12" PJ 1 GREEN PHOSPHER ... _... _..... 295 

SANYO 1 J" COLO!\ .... _.. _............... . . _ . 445 
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Ator1 ond Ohio So~ntdlc . It you recerve o dete-cw e product from us we will repair 0 1 teploce (Ot our option) on)' piOduct ln worronty. O.ur :>erv.ce Cemef 
wUI repoft o ll Apple Compute r p roducts. in or out od'worronty wtie tt"iter 1l was purchosed from u-s or ono11'\er deo!er Cc.oU rot m ore detoll~) 

PHONE 01\DERS IN CAUFOl\NIA, ALASKA. HAWAII C, FOREIGN (714)69&-eGe& 
SHIPPING INFORMATION O R [)ACKORDERS PLEASE CALL (714)698-0260 
SERVICE CENTER AND FOR TECHNICAL INFOl\MATION (714)460-6502 
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Order Dept . 
Open Every Doy 
9 o .m . - 6 p.m. 

PS.T. 

APPLE HARDWARE 

TOP FIVE SELLERS 

LANGUAGE SYSTEM W/PASCAL.... 425 
SILENTYPE P8- INTER W/INTERFACE . 549 
HAYES MICROMODEM ll.. .. 019 
VIDEX VIDEOTERM 80 w/grophics . JJ5 
Z-80 MICROSOFT CA8-D . . . . . . . 299 

APPLE COMPUTER IMC. 
DISK II DRIVE ONLY . '' 445 
INTEGER OR APPLESOFT II FI RMWARE CARO 155 
GRAPHICS TACILET ... 6.19 
PARALLEL PRINTER INTE!l.FACE CARD . ' 155 
HJ-SPEW SEl\IAL INTERFACE CARD 155 
COMMUNICATIONS I TEP.FACE CARD . '' 185 
SMAfUERM 80 COLUM VIDEO CARD JJ5 

MOUNTAIM COMPUTER IMC. 
MUSIC SYSTEM (16 Voices> 479 
AID + D/A INTERFACE . J19 
EXPANSION CHASSIS. 555 
INTROL/X-10 SYSTEM.. 249 
CLOCK/CALENDAR CARD 2J9 
SUPERTALKm SD-200 249 
ROMPLUS + CARD 1J5 
ROMWRITER CARD ... 155 

CA.Llf'OP.HIA COMPUTER SYSTEMS 
CLOCK/CALE DAR MODULE 109 
GPIO IEEE-455 CARD .. 259 
ASYNCHRONOUS SERIAL INTERFACE CARD . . '. 129 
CENTRO res PARALLEL INTERFACE CARD 99 
We corry oil CCi hardware. Please co ll 

MISC. >.PPLE HAP.DW ARE 
16K RAM UPGAADE (Apple. Tl\5-80. Ex idy) . 189 
16K RAM CARD MICROSOFT 189 
AllT NUMERIC KEYPAD (old or new l1ybrd) . 115 
AOT OAR CODE READER WAND . . . . . . . . . '. 179 
ALF J VOICE MUSIC CARD . . . 229 
ALF 9 VOICE MU51C CARD . 169 
ALPHA SYNTAURI KEYCIOARD SY'iTEM . ' 1J99 
OIT J FULL VIEW 80 CARD . . ....... . J49 
CAT NOVATIO ACOU'iTIC MODEM 169 
COIWUS 1 OMCI HARD DISK . . . CALL 
LAZm LOWm (A'.)~ ~LuS 50 
MICR0·5CI DISK DRIVES . CALL 
PA YMAR LOWER CASE Cold or new 11ybrd) .. 55 
AADCOM AMATEUR AADIO INTERFACE CARD 189 
SPEECHLINK 2000 HEURISTICS.. . 229 
SSM AIO SEl\IAL/PARALLEL CARD A&T 189 
SUP-R-TERMIN AL 80 COL CARD ..... . JJ9 
SYA 8 INCH FLOPPY DISK CONTROLLEI\ J45 
VERSAWP.ITER DIGITIZER PAD 229 
VIDEX KEYllOARD ENHANCEI\ .. 115 
We siocl~ much more than listed . Please coll 

APPLE SOFTWARE 

.4.PPLE COMPUTER IMC . 

005 TOOLKIT 65 
APPLEPLOT . 60 
TAX PLANNEf\ 9Q 
APPLE WRITEf\ 65 
APPLE POST 45 
DOW JONES PORTFOLIO EVALUATOR 45 
DOW JONES NEWS & QUOTES REPORTER . 85 
APPLE FOIU AAN . 165 
APPLE PILOT 12Q 
D05 J J UPGRADE 4Q 
MUSIC THEORY . . . 45 
TH E CASHIEP. Retai l Mngmm & Inv. 199 
THE CONTROLLER Gen Ous Sys _ 519 

MISC A.PPLICA. TIOMS PACKAGES 
VISICALC . 125 
DESKTOP PLAN II 169 
CCA DATA MANAGMENT OMS 85 
EASYWRITER WORD Pl\OCESSOR 225 
EASYMOVEI\ MAIL SYSTEM 225 
EASYMAILEf\ LETIER WJ'\ITER 225 
ASCII EXPRESS 65 
MICROSOFT FOJ'\TAAN 85 
MICJ'\O'iOFT COOOL 695 
MICJ'\050FT OASIC COMPILER J75 
SUPER TEXT II 1J9 
PROGl\AMMA APPLE PIE 119 
THE LANDLORD Apt Mngmm pocl<oge . 649 
PEACHTREE OUSINESS SOFTWAl\E CALL 
TAX PREPARE!\ by HowordSoft 1)9 

APPLEOUG ASSEM/DISASSM/EDITOR 75 
J ·D GRAPHICS Oy Clill Cludge SJ 
SUPER FOl\TH 49 

TOP TEH GAMES 
APPLE GALAXIAN 2J 
FLIG HT SIMULATOI\ . J4 
THE WIZ AP.D AND THE PRINCESS. J2 
COSMOS MISSION (SPACE INVADERS) 24 
SAP.GO II CHESS . J2 
Hl· f\ES FOOTOALL " J9 
COMPUTER QUARTEl\OACK ..... J9 
ADVENTURE DY MICROSOFT .. 27 
PHANTOMS FIVE . J9 
REVERSAL COTHELLO) . . J4 

CALL OR WRITE 

FOR A COMPLETE 

SOFTWARE LIST 
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Operating System Power . 
Supply. TV 

10 DAY FREE R~TURN 

NEC THE Fil1ST NAME IN LETTER ' f~ 
QlJALITY PRINTERS. ~ 
CompuMart oilers beautilul pnnt 
quoUty w ith NEC Spinwriter ler
minals. Both KSR and RO versions ROCKWELL AIM 65 give W1Surpassed hard copy out· OUr AIM system includes. 4K AIM
pul CALL with BASIC interpretor assembler. 

COMPUMART's Microllex 65 Sys Power Supply. Casselte recorder 
tem !or your AIM Includes. & Enclosure $799. 
Adapter Butler Module w/<l·slol 4K A!M-65 $499. 
module slack. 8K RAM module. Pl..65 High Level L.anquoge $125. 
16K PROM/ROM module. Asyn Paper tor the AIM (roll) $2.50 
chronous communications Inter Rockwell's 4-slot 
lace. and Power Supply $1.299 Motherboord (sale) $175. 
Call or wrtte tor our complete Fourth tor Rockwell AlM 65 $175. 
Micro!lex 65 brochure 

HP-35-Hewlelt·Pockard"s Pet· 
THE IDS 560 PRINTER. 132 

NEW IN STOCK. The PMC.ao. The 
sonol Computer lor Industry. This 

column graphics printer. 
new computer lhafs soltwore 

extremely portable computercompatible with lhe ms-80.Omni PrtnteJS lealu!es extended BASIC lo solveLevel ll 16K al $645. $1.695 tromT~as yow problems quickly and etli·ACCESSORIES FOR PMC-80InstrumentsIDS 445. Priced lower cienlly a long wilh an advancedEXP·lOO S-100 Bus ExpanderThe 810-List Sl895. SALE! $1795.than lhe 440 and equipped graphlcs system lo enhanceDisk. Printer. RS2J2 1/0 $410. The 820 (Ro) Packagewilh a better print head IDS cornrnu.nicalion.S·32K S·lOO Bus 32K RAM Boardlncludes mochlne-mounled44.5 w/graphtCS $894. IDS 44.5 tor EXP·lOO $295 HP.as ACCESSORIES-We carrypaper lray and cable. A comw/ogyophics $795. CAB-40 Cable 12 • long ribbon HP. Peripherals (Dlsk Drives to pressed print optlon and device cable Graphlcs Pl0t1ers) Enhancements.forms conlrol ore slondord lecIDS 460 Sl,295 torEXP·lOO (BASIC TTalninQ'. General Stalls·tures $2.155. 
lies Financial r>ectsion. MOlh. Lin· 

The 460'5 lealures Lnclude Cone 
The 820 (KSR) Pockage

ear Progyamming $95 ea.); HP-85
spondence quallty pnnhng. high 

lncludes tuU ASCU Keyboard plus 
Accessories, (Enhancemenl

resolubon graphlc5 capablllty. 
allot lhe lectures ot the RO 

$2395. 


piogramrnable p11nl JushJ1catJon 
ROMs. ROM drawer. Overhead 
Transparency K1t}· Supphes. (Plot· 

Visit our giant er Pens. Tape Cartridges}. Inter· 
face Modules(HP-IB Interlace.

COMPUMART stocks the com·Dysan Diskettes- Single side. HP·IB lnlerconnecl Cables. Senol ANN ARBORplele line ol MATROX PRODUCTS.Single density, Hard or Solt Seclor (RS·232C) lnrertace Module~
Call tor specs $5. ea. STORE We con get your every HP

Memorex 34.0l's-5 •;. discs peripheral made for the HP-85.COMPUMART now otters the 1250 Norlh Morn Streel $3.25 w ilh hub ring !or Apple 
ENTIRE DEC LSI·ll PRODUCT UNF. Ann A rbor.• Mtchlgan VlSICALC PLUS FOR HP-$5 Every
Call for prices & delivery. 

$3.50. 
thing you ever wanted lrom Visi· 

Memory l.nteqrated Circuits cede plus plolting. $200. 
NOVATIONCATtmcau tor qty. dlscounts when HPA3 V1RGO Hos the some comACOUSTIC MODEMotdertng over 50 units. puling power as the HP withAnswer Originate.300 Baud BellMotorola 4116 (200 Nanosecond oul !he added cost ol lope dnvel08. Low Profile Design $179.00Plaslic) $4.50 ea. and pnnter. !Or~ w1lh dJSCNEWll)..CATFaircllild 2114 (Standard Power. dnves and opbonal pnnter/Direct Coupler trom NovationPlastic) S4.50 ea. oiotter accessones 

CALL FOR COMPLETE DETAllS 8c 
SPECS. 

$199. 

HP-4.lC Calculator ..... $239.00Super Selling Terminals COMPUMART exclusive ATARI 
Memory Modules. For storingWe hove !he tollowing Lec:u SPECIALS-ATARI BOO Personal 
programs or up to 2.000 lines olSi egler Terminals in stock at Computer System- Comes with 
program memory S29.95 pr ices too low lo prlnl-Call for 800 operalors Manuol 16K Rany

q1101es Memory module. !Ok ROM 
"E):t:ro Smarr Card Reader. 


trles tovorlte 

ADM-3A lndus

Records programs ond data 

dumb lerminal 
 bock onlo blank mogcarcls. Switch

$199.00tor some very Box 
smar1 reasons $950.The Plinler. Upper and LowerADM-3A + 

case. High resolulton plotNEW tromLear 
ting. Por1abte ThermalSiegler. CAW 
operotion . . . . .... S.355.00IT IS HERE!--11 
AppHcation Modulesislhe new SEND FOR OUR$29.95 lntermedlate Terminal 


trom Lear Siegler. Call tor details. 
 FREE CATALOG PERIPHERALS
N'f:W SUPl:R4l·C Systems with Atari 410 Progyam Recorder 
Quad RAMS butlHn (Maiamwn $89.95 We have the following best EXCLUSJVE from COMPUMARTImemory on-board leaves slotsselliDg H02.eltine terminals in Atari 810 Disk DriveSpodal Otter. Zenith Coloropen tor Ap !Jca11on Pacs andstock at prices much loo low to (SlOO OU With purchase) $699.95 Video Monitor !or S3791penpherols. The HP 41C.C$325.00plint NEW Dual Disk double densityHP 41C·C Plus Card Reader $1499.95(1410.1420. 1500. 1520. 1552) NEW FROM SANYO- Four Greo1 $495;DOCall COMPUMART Now tor our 825 Printer (Centron cs 737)MonHors at Low COMPVMARTHP 41C-C Plus Cord /- .lowest prices ever. $995.00Price:. Sonyo's new tine ot CRT 

NEW FROM INTEGRAL DATA

CENTRONlCS PRINTERS 
The incredible Model 737. The 
closesl thing to letter quality print 
for under $1,000. 
737·1 (Parallel lntertoce}-$899. 

Reader & Pnnler $&45.00 
Quad RAMS !or the 41 C 
(Equivalenl lo tour 
Memory Module 
all pocked 
mtoonc) 
$95.00 

IMPOl!TANT OllDEllING INFORMATION AU ordeis rnusl lnclude 4% 
J.h.lpplng and llanc1llng. Moss. residents odd 5% soles lox_ Michlgon 
resldents 4% tor so les to_x. Pllones open llom &JO o.m to7.00 p.m. 
Mort-Fr\..u.oo o.m 10 400 p.m SOl P.O.'saccepted trom Dun & 

data display monitors are 
designed tor lhe display ol 
alphanumeric or graphic dota. 
9 · Sanyo Monllor $169. 
12 · Sanyo Monitor $289. 
12 · Sanyo Monl1or with green 
screen $299. 
13 · Sanyo Color Display Monllor 
$495. 

RS232 lnlertace w/Cable $249.95 
NEWl Ugh! Pens $74.95 
NEWl Vistcalc IOr A tart $199.00 
F.duec:rtrus Take Note. Alan has 
ex1 nded its 3 lor 2 deal unW 6
3081 ny educobonal lnsbtuhon 
lha1 buys two Alan BOO's will 
receive an Alan 400 compuler 
absolutely FREE. Call our sales 
depl lor complete delCll!s. 

signed pwchaso order SalAI prices valid tor monlh Ol magoune 
dale only- au pnces subJ<:<:l to change Wiit.out nollce Our Ann 
Arbor relcUstore ls open lLOO a .m to700 p.m Tue~ ·Frt.10-00a.m 
to ~00 pm Saturdays 

Brodsl!eet roted comi:>0nles-sh!pmen1 contlngenl upon rece1pr ol 

http:41C.C$325.00
http:S.355.00


APPLE II 
We carry the most complete 
inventory of Apple computers. 
peripherals. and sortware. CALL! 
OUr Best Selling Apple System. 
Save over $250 on our m~ pop
ular App!e System System 
includes a 48K Apple II. Apple 
Disk. 0053.3. & Controller. and a 
Sup R. Mod RF Modulator. 
List $2209. 
COMPUMA.RT Sale Price, $1895. 

SOn'WARE FROM APPLE 
Apple PloL The penecl graphic 
complemenl for Vlstcolc. $70 
Dow Jones News & Quotes $95 
Adventure (Uses 46K) $35 
DOS Tool Kil $75 

NEW trom Apple !or the Apple 
IL 
DOS 3.3 Conver1 disks lo 16 sector 
lormat !or 23% more slorage and 
laster accer.s $60. 

NEW for the Apple II 
Prom MicroSoft 
16K RAM Board $195.00 
FORmAN $175.00 
COBOL $750.00 
Card Reader trom Mountain 
Hardware Sl,195.00 
HJ-Res Dump !or 460 Printer lrom 
lhe Computer Stalion $49.95 

HARDW,\.RE ACCESSORICS FOR 
APPLE 
SUentype Printer w /x face $635 
Super Sound Generator (mono) 
$159 (stereo) $259 
Light Pen $249 
X-10 Controllei (plugs into pad· 
die port) $49 
Mountain Computer-Expan· 
Slon accessories for your Apple. 
lntrol- 10 Syslem $289 
Super Talker $299 
The Music Syslem $545 
ROM plus board w / Keyboard 
filter $199 
Clock Calendar $280 
16 Channel A to D Converler 
$350 

App le Expansion Chassis $650 
ROM Writer $175 

From VIDEXI-Video Term. 
80 Col x 24 line. 7 x 9 Matrix plug 
in compatible board tor the 
Apple ll Price $325 without 
graphics EPROM With graphics 
EPROM $350. 
SS.M Serial & Para llel Apple 
Interface 5225 
A.Bis Numeric Key Plan SUO 
Coll!ornia Microcomputer 
Keyboard $195 
Apple m Is 1n stoct- CALL! 

Apple forlran $200 
Tax Planner Sl.20 

FROM PERSONAL sottwcue Commodore Strikes Back! 
Visicalc 
Desk Top Plan 
NEW FROM MUSE 
The Voice 
Super Text 
Address Book 

Miscellaneous App le II 
Acoe&Sories. 
Easy Writer (80 col need a 
Vtdex) 
Easy Mover 
Easy Mailer 

$149 
$99 

$39.95 
$150 

$49.95 

$249 
$49 
$69 

Compt!Mart comes the entue Commodore lme 01 comput rs 
penphera!s end accessones call our sales lorce today 101 
complete pncesand specs 

, The CompuMart/ Commodore 
Word Processing System 

New accessories from 
Commodore tor Com.mod.ore 

V151calc $199Get cnsp. leller quahfy output 
and ease ol operahon thats 
unsurpassed Th15 system 
mcludes a Commodore 80J2 32K 
CPU. a 4040 Dual Disk. o C.lloh 
prmler and X/ !ace.and Word 
Pro 4 Plus (all cables included) 

•Nord Pro <l $299 
0-a the Information Wuard $395 
Wordcralt 80 $395 
Tax Preparohon Planne1 $495 
Dow Jones PorUoho Mono1;1e 
men! System $149 

Call !01 deta1:S and low pnces Persona l Tax Calculator $69 
List S5085 COMPUMAR'T S4995. FASCAL Development Pack ge- $295A complete system mcludm9 

A.s.semble1 DevelopmenlD al DlS Dnve. Tractor Pnnter 
Fack ge 599and an 60 column J2K CPU !or 

under $4.000 No mteriaces Educators Take Note!I Commo 
needed Cables mcluded '.1ore has exle ded its 3 tor 2 deal a lJSt 53985 CompuMart S3635 1..ntll 6·3CXll 

Complete Word 
Processing System 

for Under S5,000! 

COMPUMART has been serving the Call us for more information on products. 
computer needs of industry since 1971. product configuration and service. Our 

We stock. for immediate shipment. only phones are open Monday thru Friday.8,30 
those products from the finest micro-computer a .m . lo 7:00 p.m. and Saturday 11·00 a.m, lo 

40 0manu1acturers. ' p .m . 
And any prod.uct. except sottw. a re. can ~We have. a stall of. highly knowledgeable

be returned within 10 days for a full refund- ~ sales people wmtmg to hear from you. 
even it you just change your mind ~~ and to help . 

We a.lso honor all manu1aclurers' .\Because service is what we're 
warranties. Our expert technicians will . · all about 
service any product we sell that cannot ·· 

eii;.~J;~~~fdg~~~~c~~n~lrthe man 800• 343• 5504 
In Mass. Call 617-491-2700 

~ SYSTEM$3 
--~-~~~,C5tj()~~.~~ COMPUMART 

.,..;. 65 BENT STREET, DEPT. 115, P.O. BOX 568 
CAlvIBRIDGE. MA 02139 

Clrcle 52 on Inqu iry card. 
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The joy of music 
without years of practice! 

ALF offers the very finest in music 
hardware and software for the 
Apple® II. You can en ter your own 
songs from sheet music and play 
them back very easily - our de
tailed manual shows you how, step 
by step . And there's a growing 
library of preprogrammed songs 
available too - now over 115 songs 
on 7 "albums", priced under $15 
each. ALF's highly acclaimed music 
software has many features found 
on no other Apple music product 
and no customer has ever reported a 
'bug" or error. 

Whether you pick our exciting 
9-voice MCl music card at just 
$195, or our gourmet 3-voice MC16 
card at $245, you 'll get ALF's top
quality hardware that 's famous for 
reliability and clean sound (we've 
been designing compu ter-controlled 
musica l instrumen ts since 1975). 

So see your Apple dealer today, and 
be sure to specify ALF music cards 
for the best performance. When 
you've seen ALF's total music 
package, you 'll know why some 
music cards are more equal than 
others! 

Pleas e mr11t iori thi s magazine wlien 
reques ting information from ; 

~ A L F Products Inc. 
~ 1<148 Estes Denver, CO 80215 (303 ) 234 -0871 

Apple is a trademark of App le Computer Inc. 

'" EAR TRAINING ., 
Four programs (pitch discrimination, 
interval recognition. cho rd recognit ion , 
and scale recognition) for the ALF MC16 
music card (desc ribed above) are 
avai lable on disk (or casselle). Under 
$50 for the set, see your local Apple 
dealer. 

For more information wri1e: 

~ A L F Products Inc. 
~ 1448 Estes Denver , CO 80215 

(303) 234-0871 ... 
78 Aprll 198l © BYrE Publk•tion.s Inc 

STAT US REGISTER 

7 6 s 4 3 2 

------- OBF - OUTPUT BUFFER FULL 

~--------- I BF - I NPUT BUFFER FUL L 

--------Fo - FLAG 0 !USER OEFINEDl 

----- - Fl -FL AG 1 !USER OEFI NEOI 

------- DRIVE ACTIVE 

-------Fl L E PROTECT 

PRESENT 

----------BUSY 

'--

'----

'--------

<---------
'-----------

'------------------~CASSET TE 

'-----------

Figure 3: Definitions of th e status-register bits; Flag 0 and Flag 1 may be controlled by 
the user via the internal software. 
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iBF 

Vee 1---41 

,___.., MOTOR POWERvoo r 
cs SS LOGIC POWER 

RD 

WR TEST I DATA-OUT 

Ao P20 - DATA - IN 

FORWARD I REVERSEP10 
Do -07 

pll 

FAST /SLOWP12 

READ/ WR ITE 

P24 P14 

P13 

CLEAR LEADER 

P25 P15 FILE PROTECT-

i'iESCT CASSE TTE PRESENCE 

EA 

P16 

POWER GND- r 
SIGNAL GNOVss 

L CfiASS IS GND 

/j' 

Figure 4: The interface between the CM-600 Mini-Dek , the 874IA, and the host system. 

,,,..-- CLOCK ING TRANSITION 
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(CELL \ 
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- LOGIC LEVEL l 

- LOG IC L EVEL 0 

0 0 0 0 

Figure 5: The hexadecimal character 3A phase-encoded. This is the algorithm used with 
the minicassette controller. It is not the logic level of a bit cell tl1at determines its value, 
but the presence or absence of a mid-cell transition. 



In this age of runaway inflation ... 


Look what $795*will buy 


The ideal input device lor the small 
system user. 

Available with stylus or optiona l cu rsor. 

I 
~ T 

- I 

Ava i lable wi th optiona l display. 

·u.s. Suggested tetail price 

The HIPAD™ digitizer 
Inexpensive input to your computer 

The HIPAD™ dig ilizer can be used for both converti ng graphic informallon Into 
digital values and as a menu. Utilizing either the sty lus or the optional cursor, lhe 
operator can Input graphic data into the computer by locating individual points on 
the digtizers 11 " x 11" (28cm x 28cm) act ive 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 orig in is completely re locatab le so coor
dinates may be posi tive or negative for a true reference value and oversized mater· 
lal may be input by simply resetting the origin. 

Accurate positional information, free form sketches, 
even keyboard simulation 

All can be entered using the multi -faceted HIPAD™ dig itizer . Its capabilities and 
low price make the UL listed HIPAD™ a natural selection over keyboard entry, inac
cu rate joysticks. or expensive approximating light pens. It 's perfect for inputt ing 
isometric drawings, schemat ics, X-rays , architectura l drawings, business graphs, 
and many ot her forms of graphic in formation , as wel l as creat ing your own graphics. 

Use it with Apple (ITM , TRS·80 Level II w, PET ™ or other 
popular computers 

The HIPAD'sTM built-in RS-232C and parallel 8 bi t interfaces make it all 
possible. (For Apple ll order DT-11A, for TAS-80 or PET order OT-11). 
Furthermore, you get Eng lish or met ric sca ling, data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of ei ther .005" or .01 ". 

For complete Information contact Houston lns/Tument. One Houston Square. Ausrin. Texas 78753. 
(512)837·2820. For rus/1 l!terature requests, outside Texas cal/ toll free 1·800·531 ·5205. For technical 
information ask for operator 115. In Evrop.e contact Houston lnstwmenr. Rochestertaan 6. 8240 Gis1e1. 
Belgium. Telephone 059127-74-45. 

houston instrumentTM HIPAD Is a l<adamark 01 Houston Instrument 
TRS·SO is a tradema•k or Tandy Co•POrat10<1 GRAPH ICS DI VISION OF 
APPLE is a l•ademark ol AWe CorTllJ<lter Inc 

PET IS a trademark o r Commodore Bus•ness Machines. Inc 
 BAUSCH & LOMB (i) 

Circle 53 for literature 
Circle 54 to have representative call 



Text contin ued from page 72 ~ 

scheme, the data format is also up to 
the user. The 8741A reads and writes 
blocks of variable length with an 8-bit 
checksum for error detection 
automatically appended. An option is 
to use the 8741A to check for errors 
by generating a CRC (cyclic redun
dancy check) code instead of a 
checksum, as in the CRC-16 error 
code used for floppy disks . 

A block starts with a Sync 
character (hexadecimal AA), fol 
lowed by the data (up to 64 K bytes), 
which is in turn followed by the 
checksum byte and trailing Sync 

character. Blocks of data are 
separated by an IRG (inter-record 
gap). The IRG is such a length that 
the transport can stop and start 
within an IRG . The CM-600 drive 
specification calls for a worst-case 
start or stop time of 150 ms. A 
450 ms IRG was selected for the 
8741A to allow plenty of margin for 
both controlling the transport (ie: 
starting and stopping) and detecting 
an IRG during the SKIP operation. 

The 8741A Controller Software 
The goal of the software design for 

this application was to make the UPI-

The populor Soms series of Computer COMPUTER GRAPHICS PRIMER An eosy

Primers p rovid e a working knowledge of lo-understand gufde to creating draw

computers without being dry and com ings. p lans. maps, and schematics on a 

plex. The Primer Books guide you through computer monitor. By Mitch Waite. 

the subject at a n easy pace. Your jour No. 21650. $12.95. 

ney to unde rstanding ls short. exci ting, 
 MICROCOMPUTER PRIMER (Second Edi
and fun. The Sams Primers offer good tion) Up-to-dote facts on popular mic
graph ics . . a good b a lance of rocomputers. Don't buy o computer
doto . . . an upbeat. positive style . . . without reading this book by Milch Wolle
and ore organized so lhot you can read and Michael Pardee. No. 21653. $11.95.
them straight through like o novel. 

BASIC PROGRAMMING PRIMER Avaluable
CP/M 'M PRIMER, by Mitch Waite and guide to BASIC. today's most widely used
Stephen Murtha. A non-technica l d iscus microcompute r language. By Milch 
sion of CP/ M d isk operating systems tor Waite and Mlchael Pardee.
8080 and Z-80-based microcomputers. No. 21586. $10.95.
No. 21791 . $11.95. 

PASCAL PRIMER A complete guide to the Sams Boo1~- shottest new language in computers by 

Mitch Walte and David Fo~. 

No. 21793. $16.95. 


I Moli'To-:-H~d-W~o-;;:,;a. co-::-1~ - - - - - - - - - - - - - - - - - - - - - - - - - - - 
I 4300 W&sl 62nd Slroo l PO. Box 7002 lndlonc;;iolls. IN 46206 

I Sove t0% on Orclefs ol $20 or M<Xe• ouonl!ly - Poyrnenl Enctosod _ Ctt..:k _ Mo""'I Order 

: CP'M Pnmer No 2179 1 S11 95 - VISA - MosierCa•d tnle<bonk o ---

I PASC/\t. Prrme1 o 21793 S16 95 Acrouru No E•PllOllon Ooie_ 

I Computer Graphics Pmne1 No 21650 s12 95 Name (p11nt) ___________ _ 

I 1crocompu1er P11mer o 21653 S11 95 S19notuie ____________ 

: EIASICProgrommingPumer No 215S6 $10.95 Ad ress _____________ 

I Amountol O<Cli!I s_ C•IV--  --  ----  -- 

1 Deducl IO'l:. 11<1<der is S20 or morn $_ Stole _ Zip___ 

I Add ll)(ol soles la• Whe!e OPl>llCO bl• s_ ~~~= goo<l 1n us A. onlv Prices sub1ect ta ChOllQO ""thoul I 

I 
I 
!._ _  - - - - -

Sh1pp1ng & Mndllng coSls $2.00 

10:ol omount 01 or<!er $_ 

- - - - - - - - - - - -

CALL TOL L-FREE I ·S00·42S-J696 tor lhe name ol )'Our I 
locol Soms Book oulkll cw 10 or e!E• by pl10ne I 
.'.:'.I~~''.'.:'.' !._3~· ~ !'~~ - - - - - - - - - _! 

SEE THE COMPLETE SAMS LINE AT NCC. BOOTH #5209. Circle 55 on inquiry card. 

41A microcomputer into an in
telligent cassette-control processor. 
The host microprocessor (8085A, 
8080A. 8088, etc) issues a high-level 
command such as READ or WRITE 
to the 8741A. which accepts the com
mand and performs the requested 
operation. Upon completion, it 
returns a result code notifying the mi
croprocessor of the outcome (eg: 
Good-Completion, Sync Error, etc). 
Table 1 on page 92 lists the high-level 
command and result codes for the 
functions performed by the 
minicassette controller. 

The internal 8741A software can be 
roughly divided into the various com
mand functions. At the top of the 
hierarchy is the command recognizer. 
Its job is to get a command from the 

WRITE 

GET CNTLSB/ 

CN T MSS 


ERROR EX I T 

I NI TIAL I ZE 
VARIABLES ANO 
START T IMER 

YES 

ERROR EXIT 

STAR T TRANSPORT 

WR ITE IRG ANO 
STOP TRANSPORT 

EX IT 

Figure 6: Flowchart of the WRITE com
mand sequence. 



New power at your fingertips. 

Konan presents Hard Disk 
Control, Tape Control,and 
Serial I/O Boards for S-100 
computers. 
Konon. known throughout the industry for its 
leading. innovative. guaranteed controllers 
for S-100 systems. does it again. Now. it oHers 
you more of the expanded capabilities you 
want. 

Take your p ick to suit your needs. There's 
the SMC-IOQTM storage module (SMD or CDC 
9760 interlace) hard disk controller. There's 
the HARDT APE™ subsystem which offers 
Winchester hard disk control with tape 
back up. Or maybe you could use Konan's 
new KNX-500. software compatible with 
the AM-500 . !or 10 megabyte fixed/ 
removable media hard disks. The "DAVID" 
is Konan's new error-correcting intelligent 
disk controller for 5114" and 8" Winchester 
hard d isk drives. And the "ENHANCER" is an 
intelligent reel-to-reel tape controller with 
high speed printer port for spooling, offline 
sorts.copies.etc.Watch for new controllers 
coming soon1 

Also. Konon introduces OCTOPORTJ'M and 
OMNIPORT™-- lwo new serial 1/0 boards. 
OCTOPORT™. the 8-porl board. offers a real 
lime clock and full interrupt control. And the 
16 port OMNIPORT™ offers you a n efiicient. 
economical b oard where more tha n 8 p orts 
are needed. 

With these and other quality p roducts. 
Konan shows again tha t when it comes to 
S-100 systems. i t is definitely in control. (And 
a ll a t attractive O.E.M. and dea ler prices.) 

Ca ll Konan 's toll-free order l ine: 
800-528-4563. 

Or write to, Konon Corporation 
1448 North 27th A venue 

Phoenix. AZ 85009 
TWX/TELEX 9109511552 

·Alpha Micro AM 500 1s o ·radcmark ot Alpha Micro Systems. 

IN CONTROL SMC·JOO. HARD TAPE. KNX·500. OCTOPORT. a nd OMNIPOITT 
are trademarks 01 Konon Corpor 11on 

Ci rcle 125 on Inquiry card. 



Circ le 56 on lnoui rv card. 

WR INT 

NO YES 

~\ _.._ 
~ S-100 UUD 

?=tom :ILA)i:c=r 
PROGRAMS MOST 


FAMILIES OF EPROMS! 

• 	 ACCEPTS 1K/2K/4K 

OR BK EPROMS! 

• 	 EXTENDED DEVICE OPTION 

• 	 PHANTOM SLAVE OPTION 

• 	 ALL PROGRAMMING 
CHARACTERISTICS 
SOFTWARE CONTROLLED! 

• 	 ACCEPTS SINGLE OR 3 
SUPPLY PARTS 

• 	 DEVICE ADDRESS SWITCH 
SELECTABLE 

• 	 ON-BOARD WAIT STATES 

Put your frequently used 
routines into EPROM! 

Bare board $59.95 
Software $55.00 
Together $99.95 

+ 2.5°/o for shipping 

~ S-100 

<LUGiE CA=ti> 
SIMPLIFY YOUR 


PROJECTS WITH A 

PROTOTYPE BREADBOARD 


WITH EXTRAS! 


• 	 4 ON-BOARD PWR . 
SUPPLIES UP TO 3 OF 
WHICH CAN BE + 5, or 
.±5,.±.12 

• 	 SWITCH SELECTABLE 
MEMORY OR DEVICE 
ADDRESS 

• 	 ON-BOARD ADDRESS/ 
DEVICE DECODING 

• 	 Bl-DIRECTIONAL DATA 
BUS BUFFERING 

• 	 ON-BOARD WAIT STATES 
• 	 LARGE BREADBOARD 

AREA 
Bare board $39.95 

+ 2.5°/o for shipping 

MASTERCARD / VISA 


CHECK OR MONEY ORDER 

ILL. RES . ADD SALES TAX 


ACKERMAN 

DIGITAL SYSTEMS , INC. 


110 N. YORK AD. , SUITE 208 

ELMHURST, ILLINOIS 60126 


(312) 530-8992 


COMPLEMENT 

TAPE INPUT 


Fo • 1 

EXIT 

GET NEXT BIT 

OF CHARACTER 


Fo • 0 

COMPLEMENT 
BIT 

YES 

NO GET NEXT 
CHARAC T ER 

GENERATE 
CHECKSUM 

EXIT 

Figure 7: Flow cliart of th e WRITE interrupt routine . 

microprocessor and branch to the ap
propriate command routine, ex
ecuting until either the operation 
specified by the command is complete 
or aborted by the microcomputer or 
CM-600. The command routine then 
returns to the command recognizer to 
await the next command . Since only 
one command routine can be in ex
ecution at any one time, the working 
registers can change function based 
upon which command is active. 
These register names were assigned 
according to their function to aid pro
gram clarity . To understand the 
operation of the controller, let us ex
amine the flow of the various com
mands in greater detai l. 

WRITE Command 
When the WRITE command is 

issued by the microprocessor, the 
8741A expects a 16-bit unsigned 
number specifying the number of 
bytes to be written onto the tape to 

82 April 1981 C> BYTE Pvbliea1ions Inc 

follow immediately . The controller 
requests only the desired number of 
data bytes by keeping track of the 
transfer count internally . All data 
transfers to and from the computer 
are double buffered. Before starting 
the transport, the 8741A checks the 
transport 's status, verifying that the 
cassette is present and writing to the 
tape is not inhibited . If the drive is 
not ready for the data transfer, an ap
propriate error code will be returned ; 
otherwise, the transfer wi ll com
mence. The flowchart of this function 
is diagrammed in figures 6 and 7. 

The controller begins the block 
transfer by writing a 450 ms IRG, 
followed by the leading Sync 
character, the data , the checksum 
character, and the final Sync 
character. The data is encoded with 
the phase-encoding algorithm 
described earlier before being written 
onto the tape. The internal timer is 

T£>x t conti1111ed on page 86 
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IArm Yourself With Pascal/MT+® i
NOW! THE PACKAGE INCLUDES OUR EXCLUSIVE PASCAL ORIENTED SCREEN EDITOR. 

You know what a monster a deadl ine 
can be if you have to face it without the 
proper tools. Arm yourse lf with an 
integrated set of programs, designed 
from the beg inning for producti on use, 
all luned to the single goal of producing 
re liable software. Pascal / MT+ is a fu ll y 
integrated program production system 
including our compiler. debugger. dis
assemble r and linker. 

Used by many compan ies. large and 
sma ll . Pascal/ MT+produces high quality 
re li able products in an amazing ly short 
amount ol time. Our run-lime library 
con tains all the tools needed to begi n 
program construction immediately. 
Pascal / MT+ produces effi cient. sma ll 
na ti ve machine code demanded by 
today's product developers . All of our 
library rout ines and fea tu res work 
exactly he same on 16-bit sys tems as 
they do on 8-bit sys tems so you can 
increase your ca pabi lity without re
wr iting any of your software. Your 
producti on quality products demand 
production qua l i ty tools . Orde r 
Pascal/MT + now, call us today! 

Pascal/MT+ Features: 

An International Standard: 
Pascal / MT+ conforms to the ISOSlandard 
for Pascal . our competition doesn't even 
come close! A report on the per formance 
of Pascal / MT+ on the Pasca l va li da tion 
suite is included wi tl1 each compil er. 

Modular Program Compilation: 
The Pascal/MT.. modular comp il at ion 
mecl1an ism allows cons truction of ful ly 
coupled modu les and programs allowing 
the modularization ol large programs 
withoul any sacrifice in either space or 
time eff iciency. 

Efficient Native Code: 
All versions of Pascal/MT + produce effi
cient. compact NATIVE OBJECT CODE. In an 
independent benchmark Pascal/MT.. oul
performed al l other Pascal comp ilers on 
our targel machines. In add ition it pro
duced the small es t fina l programs by 
including only the minimu m run- ti me 
overhead necessary. 

Totally Portable: r 
Pascal / MT• has been designed lrom the I 
beginning to generate code for ma ny dif Iferenl microprocessors. Pascal / MT+ pro
grams you crea le today can be re-compiled 
lo run on a more powerfu l machine 
tomorrow. Al l of the exlended language 
features are present in every version of lhe 
compi ler. This means you won 't have to 
start over when the customer demands I
mor e. mo re and more. 

Extensions: 
Pascal/MT+ has many extensions to the 
Pasca l language too numerous to descr ibe l
in detai l here. Our 160 page user's guide 
describes the tealures and gives examples 
of how to use them. A short summary of 
fealures is listed below: dynamic strings. 
BCD and Floating point reals . AMD951 1 
support. bit , byte and unsigned wo rd 
manipul ation. 110 port access. a ful l imple
mentation of the NEW and DISPOSE heap
and many others. 

Target Machines: 
Available now . . .. . . . 8080. 8085 and Z80 
Available soon . . . .. . . ... . . . . 8086. 8088 
Comi ng . . .. . . . . . . 68000. 6809 and ZBOOO 

See us at West Coast Computer Fai re, booth 1608 Pricing:
Payment Terms: /MT Micro SYSTEMS\ 8080 I Z80 - $250. 00

Cash, Check, UPS, C.O.D., As of 4/7/81 - $475.00 
Mastercard, VISA, 1562 Kings Cross Dr ive Others Call 

Company P.O. Cardiff, Cal iforn ia 92007 (714) 755-1366 Commu mca11on Aris.. Hunhnglon Be.ath. CA 

----;



"BEST PRINTER VALUE IN THE WORLD " 
Check our prices on THE ULTIMATE IN QUALITY 

Epson Printers 
APPLE & MOST OTHER COMPUTERS 

NEW! MX80 
40, 80. 132 columns 

LIST ~ 
TX 80 w/ Graphics 

LIST jJ.99" 
Apple Contro ller & Card 
& Cable 

LIST ~ 

• Most reli able small printers ever sold! 
• Uses standard printed paper. 
• Graphics opt ion transfers screen image 

directly 10 paper . 

IF 

.A~ 
ATARr 
MAKES 
IT, WE 

SELL IT 

S798 
Assembler/ Editor .... ..... ______ .... 45 
Alari 400 Computer .......... ... _. _ 439 
Atari 820 Printer . , .... , . , , , , ..... , , 429 
Atari 810 Disk Drive .. ___ ._ ......... 499 
Ata r i 410 Program Recorder _.... _... 69 
Atari 16K RAM Module .. . , ..... ,, .. 149 
Ala r i Basic ROM ..... __ . . •. __ _.. _... 45 
Ata r i Visica lc . _.......... ,, ... ,,.,, 180 
Basketball ........ _____ .. __ ... _.. ... 30 
Video Easel ___ ..........•.... ... ... _ 30 
Super Breakout _....•. _. • . . . , ...•. , . 30 
Music Composer ............. . .... __ 45 
Computer Chess_ . __ .. • ... ......... , 30 
Star Raiders ...... __ . . .... , . , , . 39 
30 Tic-Tac-Toe ..... . ...... _... _. __. 30 
850 Interface ...................... 169 
825 Printer .. ... . •..... . . ••.. . . .. .. 795 

PRINTERS, MONITORS, DISCS 
Anadex OP8000 ..... , ..•. . ...... ... 850 Paper Tiger 445G w/ Graphics . _.... 725 Oysan disks (pkg. 10) ... .... ........ 50 
Anadex OP8000AP .. .. . . .......... - 850 Paper Tiger 460 w/ Graph1cs .. _... . 1195 Memorex disks (pkg. 10) .. .. __ ...... 40 
Color Monitor . _...... ...... ,.,. 375 Silentype w/ interlace Cd . ... . ....... 540 Opus disks (pkg . 10) ............. . .. 35 
Daisy Wheel Printer .. . __ ... .. ..... 1795 Sanyo9" B&W .. . . .......... . . 169 Te levideo 912C , .. , ..... , , ....... , . 699 
MPI 88T .......... ... ..... , .... - - .. 595 Sanyo 15" B&W .. , .... , , .... , . , , , , 259 Televideo 920C ............ .. . _.... 749 
NEC Spinwriter #55 10 .... . , .,, .. . , 2595 NEC Green Screen 12" .. . ... . ...... 239 Verbatim disks (pkg . 10) ........... , 30 

LEEDEX VIDEO 100 *MONTHLY*
SPECIALS 

CENTRONICS 737 
$73712" Black &White $119 cible extra 

32K Double Density 299 
64K Double Density 3 5 
64K Quad . Density 95 

OUR PRICE CALL ' -~ I J ' J J ) J l , , I l I I • '• :.....,• ~I \~ \ " !,. J, J, ,J, JI J, JI J l 
~IJllJJJI! 

TO ORDER. Phone orders 1nv11cd using Visa. Mastercard, w1th1n Cal if add 6% sales Tax Foreign orders include 1% 
or bank wire 1ransfers, Visa & MC credit ca rd service ch;uge handling - sh ipped lrc1gh1 collect . Fore ign orders over 
o1 -''o. Mai l orders may send charge ca rd number (include $1000 allow 6 weeks exlra and include 525 license fee 
e~pirat1on date). cashiers chock, money order. 01 personal All equipment 1s 1n lactoiy cartons w11h 1he manulac1ures 
check (allow 1obusiness days lor checks 10 c1e11r) Pl ase wairanty Equipment 1s subjecl to price change and 
include phone number lnclud 3~. ($5.00 m1n1mum) avadab1llty We ship lhe same day on mosl orders No 
shipping. handling. and insurance in USA Shipments C 0 D s or P 0 s accepled Retail store prices d1fler 

l•om mall order prices • 
(714) 579-0330 • MA.IL TO: 1251 BROADWAY, EL CAJON, CA. 92021 

AUTHORIZED DIV OF 
APPLE COMPUTE"

SALES & MET"-ICS 
SERVI CE INC. 



pplC!®][ 

DISK with CONTROLLER 
NEW DOS 3.3 $535 computczrwithout . . . $446 
Nearly Everything 
lor Apple 

APPLE 1148K 


WE WILL BEAT 

A'NV ADVERTISED PRICES 


ON MOST ITEMS IF MERCHA OISE 

IN STOCK 


APPLE SOFTWARE 

ALS Smarterm ...... .... ... ........ 324 

Adventure by Microsoft ...... • ... . . . 29 

Apple Bowl ...... .. .......... . ...... · 19 

Apple Stellar Invaders .......... ... .. 19 

Assembler/ Disassembler ..... •...... 69 

Applebug Debugger . . . . . . 29 

AppleGraph & Plot Sys.. .. ..... . .... 59 

Applepost Mai ling Lis t Sys . . . ... . .... 44 

Applesoft Cassette Demos . . .... ... . 29 

App lesoft Util . Prog . - Hayden . ..... 29 

App lewriter Word Processor . .... . . .. 65 

Asteroids in Space .. . . .. ...... ... . . . 19 

Autostart ROM Pkg . .. .. . . .... ..... .. 59 

Battleship Commander . . ........... . 19 

Bil l Budges Space Game Album ..... 39 

Bill Budges 3-D Graph ics/Tool ...... 39 

Bill Budges Trilogy of Games ... .. . . 29 

Cash ier Ret<1il Mgmt. Sys . .......... 199 

Checkbook Cassette ................ 19 

Contnb. Vols . 1-5 w/ man .. ... ... . .. . 29 

Controller Bus. Pkg . .... .... . ...... 514 

Cosmos M1ss1on/ Disk ........ .. .... . 25 

CCA Data Mgmt. Sftwe. .....••...... 84 

3-D Animation Pack. . ... .••... .. 55 

Desktop Plan Sftwe. ...... • . •. ..... . 79 

DOS Tool Kit . .. .............•...... 65 


DOS 3.3 Upgrade .. . ................ 49 

Dow Jones Portlolio Evaluator . .. .. .. 45 

Fastgammon ......... . ......... .... 23 

Forth fl by Soflape. . . . . . . . . . • . . . . . . 45 

Fortran for Language Sys . . ......... 159 

Head-on ..... ...... .. .. .. ....... .... 25 

In teger Basic Casselle Demos ....... 29 

Lazer Systems Lower Case + Plus . . 59 

Microsoft 16K Ramcard .... . ....... 179 

PASCAL Language Sys. ... . ...... .. 459 

Sargon II Chess Game d isk ...... ... 34 

Shell Games .............. . ... ...... 29 

Single Disk Copy Routines . . . •... ... 35 

Space Invader ............ . ...... .. . 25 

Star Cruiser .. ........ ..... .. ... . . .. 24 

Stellar Trek . .................... ... . 23 

Sub·Log1c FS-1 Flt. Sim.!disk ........ 34 

Tax Planner . . . . . . . . . . . . . .. ... 99 

The Correspondent ............ . .... 35 

Tranqu1l1ty Base .. .. ........... .. .. . 24 

Visica lc by Persona l Sllwe . ..... . . . 119 

Complete Peachtree Business 


Package for Apple 

AND MUCH MORE 

!¥]CALL 1 800-854-2833 
~PHONE ORDERS 

MON. - SAT. 8 to 6 P.S.T. 
Circle 57 on inquiry card. 

$1199 

APPLE COMPUTER 

INTERFACE CARDS 


HiSpeed Serial Int. Cd . ......... .... 155 

Applesolt 11 Firmware Cd. . . . . • . 149 

Cen1ron1cs Interface Cd. ........ ... 179 

Apple Clock / Calendar Cd. 


by Min . Comp. .... . . . . . ... . .... 225 

Comm Cd. & DB25 Cable .......... 179 

Integer Basic Firmware Cd . .. . ...... 149 

Parallel Printer Cd... ........ ....... 139 

CCS Paralle l Print Cd 7720A ... . . .. 155 

ROMPLUS w/ keyboard filter ........ 165 

ROMPLUS (keyboard Jilter exlra) ... 159 

SSM AIO Seria l/ Parallel 1/ 0 


Assembled & Tested ..... ... .. .. . 189 

Seria l Interlace Cd . ... . ....... .. .. . 139 

CCS Asynchronous 7710A . .. . • . .. . 139 


ACCESSORIES 

Apple Joystick... . . .... ...... . 47 

ABT Numer. Input Keyboard A or B 114 

AID D/ A Board by Min . Comp. ..... 319 

Arith . Processor 781 1 A or B ..... .. 339 

Clear Cover for Appl e Computer .. ... 25 

COPYROM by Min. Comp.. ... .. .... 51 

Corvus 10MByle 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 

In tro! X- 10 Remote Control Sys . ... . 239 

ln tro l 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 

Protolyping Hobby Card ........ .. .. 22 

ROM.WRITER by Mtn. Comp.... . . . . 149 

Speechlink 2000/ 64 Word Vocab.... 215 

SuperTa lker Speech Synthesizer .... 239 

Symtec Light Pen . ..... . .. . . ....... 214 

Versa-Writer Digit izer 

Drawing System . . . . . . . . . . . . . . . 209 

Videx Videoterm . . . . . ... ... 319 


AUTHORIZED Diii OF 
APPLE COMPUTER 

SALES & ME TRICS 
SERVICE INC 



READ 

NO 

ERROR EX I T 

NO 

ERROR DIT 

START 
TRANSPOR T 

WA IT FOR 
CHANGE IN TAPE 
OUTPUT DATA 

STORE OATA NO 
IN BUFFER 

YES 

START T I MER 

YES 

EMPTY BUFFER 

NO 

YES 

ERROR EXIT 

EXIT 

TRANSFER OATA 
FROM BUF FER 
TO DBBOUT 

Figure 8: Flowchart of tl1e READ command sequence . 

Text continued from page 82: 
used to signal both the initial cell 
transition and the mid-cell transition, 
generating an internal interrupt every 
208 µs. Thus, a byte is written every 
sixteen timer interrupts, or 3.3 ms . If 
nothing unusual happens during the 
operation, it returns a Good
Completion result code (hexadecimal 
00) to the host . 

If an error occurs, the 8741A mini
cassette controller provides error 

86 April 1961 © BYTE Publk~tiom Inc: 

wrap-up facilities, protecting the in
formation on the tape from being cor
rupted . For example, if the clear 
leader of the tape is found during a 
write operation, the transport is 
halted immediately. Another error 
results from the processor being late 
in supplying data to the controller, 
causing a data-underrun error and 
aborting the data transfer. A 450 ms 
lRG is then written onto the tape 
before the transport is halted . 

READ Command 
The READ command provides er

ror checking similar to the WRITE 
command. Once the READ command 
is issued by the microprocessor, the 
controller checks for cassette presence 
and starts the transport. The data 
output from the transport is then ex
amined and decoded continuously. 
This function is shown in the 
flowcharts of figures 8 and 9. The 
first character must be a Sync, or the 



Introducing

qualityprint at matrix speed.


For only $1295: 


Until now, word processing ou put 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter
quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger"' 460 
offered you a better choice. 

The new Paper Tiger 460 is he first 
matrix printer with high-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique nine-wire, stag
gered matrix head provides overlap
ping dots in both horizontal and 
vertical planes. The result is 
dense, high-quality characters 
you'll be proud to show off. 

What's more, Paper Tiger 460 
gives you a combina ion o f fea
tures simply not available on any 
other printer, at any price. Li e 
bi-directional, logic-seeking print· 
ing at speeds in excess of 150 
characters per second. Micro
processor electronics, with built-in diag
nostics and self-test. Proportional spacing. 
Automatic text justification. DotPlot'" high 

Integr&l Data Systems stands re 
performance printers ideally . s 
printer, the IDS 460, offers feat 

Automatic proportional spacing 
processing systems, plus the c& 
resolution of 84 by 84 dots per 

Paper Tiger 460 Print Sample 

resolution graphics option. RS232 and paral
lel rnterfaces. And more. 

But its most important feature is high relia
bi lity. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper-motor head and paper drives. 
A new rugged ballistic-type print head. 

And its simple, chassis-mounted 
car ridge ribbon lasts up to four times 
longer than cassette or spool nbbons. 

Paper Tiger 460 is he one printer 
that gives your Apple,1 TRS-80, ~or 

other small business computer both 
data processing and word process

ing output At a price you can afford. 
Get your pavvs on Paper 

Tiger 460, and join the tens of 
thousands of satisfied Integral 

Data Systems users. For the 
name of the Paper Tiger dealer 

nearest you. Call us toll-free: 
800-258-1386. (In New Hamp

shire, A laska, and Hawaii, call 
(603) 673-9100.) Or, write for 

complete specifications. Integral 
Data Systems Inc., Milford, 
New Hampshire 03055. 

Systems, Inc. 

•Suggested s1n3le·urn\ U.S. retail price 
t Appre 1sa trademark ol Apple Computer Inc 
H RS- 80 is a trademark of Radio Shae . a dMsion ol Tarldy Cor p 

Circle 58 on i nqu ir y carcl. 



MODEL Ill 

DRIVES 


Save up to 34% compared lo Radio Shack 
Now, add mini-disk drives to your TAS-80 
Model Ill '" and gel FREE INSTALLATION. 

Fu lly compatib le w1lh Radio Shack's 
operaling system TRSOOS. 
• 	 One, two, three, lour d rive configurations 
• 	 134K to over l Meg ol storage 
• 	 40 !rack and 80 track availab le 
• 	 90 day warranly , 100% parls and labor 
• E~tended warranty avai lable 
Complete upgrade incl udes one min i-disk 
drive. power supply. con1rol ler. and 
mounlmg hardware. IMMEDIATE 
DELIVERY. 

OUR RADIO 
PRICE SHACK SAVINGS 

Complete one 
drive l<i t $599. $849. 29% 

Add1t1onal 
inlernaJ drive 265. 399. 34% 

External drive 340. 499. 32% 
80 track drives 

(incl. patch) add 250.e• N/ A 
16K memory 

(requ ired to 
use drives) 49 . 119. 59% 

Model Ill 32K w/ 
VA Data Drives 1812. 2380. 24% 

Add-on 

SuperBrain 


Drives 

AVAILABLE ONLY FROM VA DATA! 

Increase 1he slorape caoac1tv ot your 
SuperBrain' " to 70tJK with two extra 40 
track drives. or over I Meg w ith OD drives. 
• 	 Fu l ly compa1ible w ith SuperBrain 

operat i ng system 
• 	 Fully compatible woth all SuperBrain 

d rives 
• 	 Easy plug- in installalion 
• 	 Inc ludes patch program 
• 	 90 day warranly , 100% parts a nd labor 
• Exrended warran tv available 
Complete two drive k i t 

(incls. cable and palch) 789. 
OD drives 1339. 
11 two eKtra droves aren't enough try our 
6.3 Meg Winchester Assembly 

(complete with so ftware patch) $3495. 

SuperBrain 

Parallel Printer 


Port 

Available only from VR Data! 

Now. you can add a para llel printer port to 
your Supe r8rai,n and use Centron1cs 
com patible parallel printers. 
• 	 designed exc lus ively for th e SuperBrain 

by VA Data 
• 	 easy. plug-in mstal la l ion 
• 	 90 day warranty. 100% parts & labor 
• comple te S99.95 
VR Data . a ma nufacturer of innovahve 
compu ter products, is known world-wide 
tor quality. dependability and prompt, 
pe rsona l serv ice since 1972. 

To o ra er cal l 1011 tree (800) 345-8102. 
or (215) 461-5300 in PA. 

777 Henderson Blvd . 

.......____ Folcroft, PA 19032----~...i 
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RO IN T 

STORE OATA 
OUTPUT BI T 
IN REGISTER 

RELOAD ANO 

START Tl MER 


EX I T 

Figure 9: Flowchart of the READ interrupt 
routine . 

controller will abort the read opera
tion, return a Bad-First-Sync result 
code (hexadecimal 42), and advance 
to the next IRG of the tape. If the 
Sync character is correct, succeeding 
characters are read into an in ternal 
30-<:haracter FIFO (first-in , first-out) 
buffer, allowing the processor over 99 
ms of service latency before a data
overrun condition occurs. Whenever 
the DBBOUT register is empty, data 
is transferred to it from the FIFO buf
fer. This continues until an IRG is en
countered, at which point the 
transport is stopped. The controller 
then tests the last character. If it is a 
Sync, the controller compares the ac-

SKIP 

YES 

STOP TRANSPORT 
NO 

SELECT 
3 IPS 
SPEEO 

SKIP A BLOCK 

DECREMEN T 
BLKCNT 

SELECT 
5 IPS 
SPEEO 

ERROR EXIT SKI P A BLOCK 

OECREMENT 
BLKCN T 

STOP 
TRANS PORT 

EXIT 

NO 

GET BLKCNT 

YES NO 

SE L ECT FORWARO SELECT REWINO
ANO AND
STAR T TRANS PORT START TRANSPORT 

NO 

STOP 
TRANSPORT 

EXIT 

Figure 10: Flowchart of the SKJP command sequence. 
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Meet theTigerwith 

a biggerbite. 


[ntroducing the remarkable 132-column 
Paper Tiger'M 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 qu&lity wit 

oe of a matris printer . Employing a unici 
red column" head manufactured by Integr 

creates high quality printouts by overla 

Poper 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,'M 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'M 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 59 on inqu iry card . "Suggested U.S. retail price. 



REWIND 

YES 

EXIT 

SELECT REWIND 
ANO START 
TRANS PORT 

NO 

WA IT 50ms 

STOP 
TRANSPORT 

EXIT 

Figure 11: Flowchart of the REWTND 
command sequence. 

cumulated internal checksum to the 
block's checksum, the last character 
of the block. If they match, a Good
Completion result code (hexadecimal 
00) is returned to the host. Otherwise, 
the appropriate error-result code is 
returned (ie: Bad Sync2 or Checksum 
error). The READ command also 
checks continuously for the End-of
Tape (EOT) clear leader and returns 
the appropriate error code if it is 
found before the read operation is 
complete. 

SKIP Command 
The SKIP command (see figure 10) 

allows the host to skip up to 127 
blocks forward or backward. Im
mediately follow ing the command 
byte, the controller expects an 8-bit 
signed-magnitude byte specifying the 
number of blocks to skip. The most 
significant bit of this byte selects the 
direction of the skip (O =forward, 
1 = reverse). SKIP provides two 
search speeds in the forward direc
tion. If the number of blocks to skip is 
greater than 8, the controller uses fast 
forward (5 ips) until it is within 8 
blocks of the desired location, then 

switches to the normal read speed of 
3 ips to allow accurate placement of 
the tape. 

The reverse SKIP uses only the re
wind speed (15 ips). Like the READ 
and WRITE commands, SKIP also 
checks for EQT and Beginn ing-of
T ape (BOT) depending upon the 
tape's direction , returning an error 
code if either is encoun tered before 
the specified number of blocks have 
been skipped . 

REWIND Command 
The REWIND command routine, 

figure 11, sets the transport to fast re
wind of 15 ips and waits until the 
dear-leader sta tus input of the 
transport is active for more than 
50 ms. (There is a hole at each end of 
the tape. It is guaranteed not to cause 
the clear-leader input to be active for 
more than 50 ms .) Once the clear 
leader is found, the CM-600 is 
stopped and a Good-Completion 
result code is loaded into DBBOUT. 

ABORT Command 
The fina l command, ABORT, is 

not a stand-alone command like the 

From Ballet on Broadway 

to Billiards in Dallas . .. 


. people are finding unique ways to use the Powerful SclTronlcs REMOTE CONTROLLER 

Whether it's the intricate lighting for a Broadway Ballet or the sim
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 

Here's Why: 

[2J Controls 256 BSR remote switches-not just 16 


Hardware driven-requires minimum software 

[2J No ul trasonic link-prevents erratic operation 


S·100 CONTROLLER BOARD $159 . [2J 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 . powertu I. The RTC feature allows for energy consumption schedul ing, event 
APPLE II CLOCK BOARD $129. schedu ling and much more . Your imagination is your only limitation when it comes 

to the ways which this RC/RTC combination can be used . 
send eMc~ SciTronics Inc. 
Of money 523 S. Clewell St., P.O. Box 5344 Real Time Clocks feature :O<der 10: Bethlehem, PA 18015 

(215) 868-7220 Lithium battery back-up 

Please list system with which you plan to use la Crystal controlled accuracy (.002%) 


peripheral. Master Charge and Visa accepted. Clock generates interrupts (seconds. minutes, hours) lor foreground/background operation 

PA residents add sates tax . COD's accepted. la Complete software in BASIC to Set and Read clack 
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Big Savings for SS-50 Bus Computerists 


Percom Price-Slashing,

Profit-Zapping


Fifth Anniversary Sale! 

After five years of solid accomplishments, it's time to celebrate. So we've 
slashed prices for a gigantic 5th anniversary sale. Now, for a limited time, 
you can get Percom design and Percom quality at enormous savings. But 
don't wait. Sale ends April 30th and quantities are limited to stock on hand. 

Save 
$140! 

Save 
$30! 

LFD-400'Mini-Disk System 

$459.95 
The choice of knowledgeable 680X computerists 
since 1977 • Proven clock-data separation circuitry 
and other superior design features • Reliable hard. 
sector diskette formatting • Stores up to 102 Kbytes oi 
formatted data on 40 !racks • Comes complete with 

4-drive controller. drive assembly, 6800 or 6809 ROM 
dlsk operating system, interconnecting cable and compre
hensive users manual • Add-on drives cost only $399.95 
each. c r<ele .:ui:i 

REGULAR $599.95 

6809 MPU UpgTade Adapter 

$39.95 
Upgrades 6800 MPU cards to 6809 pro
cessing power • Configured for SwrP MP· 
A2 MPU card but may be used with other 
MPUs • Plug-in instaUation requires no trace 

cutting or soldering - easy to restore MPU to 
original configuration • As'Sembled and tested • In
dudes user instructions • 6809 ROMoperating system. 
PSYMONIA2, for use with the 6809 MPU Adapter 
$69.95. Ct,c lo 36! 

REGULAR $69.95 

Save 
REGULAR $199.95 $60! 

The ELECTRIC WINDOW' 

$169.95 
Memory-mapped instant display updating • 
Software-defined diSplay formats • Expand
able 128-symbol character generator 
characters are fully fonned and feature true 
baseline descenders • On-card display RAM 
can be remapped • Video output can be composite 
or separate sync-video • Voltage regula"on circuitry 
included on card. For an af)plication revie-.v of the 
ELECTRIC WINDOW; see Peter Stark's comments 
on page _87 of the January 1981 issue or Kilobaud! 
MICROCOMPUTING. Cl<CI• :we 

REGULAR $249.95 

Save 
$80! 

Save $100.00 on fully assembled , tested and 
burned-in RAM cards! Hurry, regular prices in 
effect after April 30th . 

These RAM cards feature 1-Mbyle extended add ressing; butlered 

dala, address and control lines; and, on-card voltage regulation. 

Cards are fully tested and burned-in. User manuals include 6800 & 

6809 diagnostic memory lest programs. 


M24SS 24-Kbyte STATIC RAM CARD 

$399 .95 REGULAR $499 .95 
Save Memory is organized as three independent S


Kbyte tl1ocl<s Each block may be localed a1 any

$100! 8-Kbyte boundary ol a 54-Kbyle address space • Also 


available in8· and 16·Kbyle versionsat regular prices. 8-Kbyle RAM expansion 
kit includes extra RAM chip,plussockets andother parts.Kil price is $139.95.• 
Uses 2114L RAM cllip. Clrc r• 367 

M48DSS 16-Kbyte DYNAMIC RAM CARD 

$399.95 REGULAR $499 .95 Save 
Expandable to 48 Kbyles • Memory is organized as three $100! 

independent 16-Kbyle blocks. Each block may be 
localed in any of the lour 16-Kbyle zones ola64-Kbyte address space • 

Special "map-out" strapping can be used to depose any 8-Kbyle block 
lrom upper 32-Kbyle memory • Uses type 4116 RAM chips • 16·Kbyte 

RAM expansion kil includes extra RAM chip, plussocketsand other parts. 
Kil price is $99.95. c1tc1e 358 

Watch for the COLORAMA-50'! 
This soon ·to·be ·announced color VDG card for the SS-50 bus fea rures 
eleven colorful display forma ts in 2 to 8 colors. plus 2-color alpha· 
numerics: full graphic resolutions from 64X64 pixels to 256XI92 
pixels: memory-mapped insrant display control: low-cost modulator 
option for TV interface: 1-Mbyte extended addrl"ssing: cassette 110 
option; and. operating software. Introductory price is only $219.95. 

[~Eflll()M l PE RCO M DATA CO MPANY. IN C,, , • "00' ~.-~ ""' ,~, 
12MI272 3'121 

PRlCES AND SPECIFlCATIONS SUBJECT TO CHANGE WITHOIJT 'OTICE 
PRICES DO 'OT INCLUDESHIPPING AND HA DUNG. 

Nobody supports the SS-50 bus like Percom 
Our field-proven software for 680X computers includes monitors. 
operating systems, drivers. editors, assemblers. debuggers and high 
level languages like Super BASIC - our popular extended disk BASIC 
in terpreter. 
Some of the other hardware products available include versatile proto 
typing cards in both 30- and 50-pin versions. extendable SQ.pin 
motherboards and 30-pin 110 card motherboards. Function cards. 
prototyping cards and motherboards are optionally available with gold
plated bus connectors. Also, most !unction cards are available in 86
pin , EXORciser bus compatible versions. 
Quality Percom products a re available at Percom dealers nation· 
wide. Call toll-free, 1-800-527-1592, for the addre.111!11 of 
your nearest dealer, or to order direct from Percom. 

COLORAMA-50. ELECTRIC WfNDOW LFD-400. PSYMO and SBC•9 aro 11i>dem iks of P•1(om Doto Compa ny. lnc_ EXORcb<>r kso •r&dem1>rk of MotomtoCorpora.Non 



others. Instead, the ABORT function 
is part of each of the other com
mands, allowing the microcomputer 
to abort the current operation. If a 
command is found in DBBIN register 
during the operation of one of the 

other commands, the command is 
compared to the ABORT command 
code. If it matches, the routine in ex
ecu tion is terminated. The Abort
Complete result code is then placed in 
DBBOUT to acknowledge the abort. 

Hexadecimal Hexadecimal 
Command Representation Resu lt-Codes Returned Representation 

READ 01 Good-Completion 00 
Buffer Overrun Error 41 
Bad Sync l Error 42 
Bad Sync2 Error 43 
Checksum Error 44 
Command Error 45 
End·of-Tape Error 46 

REWIND 04 Good-Complel ion 00 
SKIP 03 Good-Complel ion 00 

End·ol·Tape Error 47 
Beginning·of·Tape Error 48 

WRITE 02 Good·Complel ion 00 
Bulfer Underrun Error 81 
Command Error 82 
End·Ol·Tape Error 83 

Table 1: Commands issued by the host processor and possible resultant codes 
returned to it when the EPROM in the 87<l1A is programmed with the software de
scribed in this article. 

Omikron's Mapper+ NEWDOS/80 

S"Drives for the TRS-80 


The aborted routine will , however, 
exit gracefully. An aborted READ or 
SKlP advances to the next IRG before 
terminating. An aborted WRITE 
command will record an lRG before 
terminating execution. This protec
tion helps insure the integrity of data 
stored on the minicassette tape. 

Conclusion 
This application illustrates how the 

8741A device can provide inteJligent 
peripheral interfaces between a com
puter and a peripheral device such as 
the CM-600 Mini-Dek transport. This 
benefits the microprocessor system 
by divorcing it from the close 
management required by the periph
eral. It in terfaces to the 8741A con
troller producing a high-level 1/0 in
terface. The 8741A provides all the 
low-level peripheral-control func
tions. Another benefit of this task 
modularity is that it allows the soft
ware to be modified and upgraded 
without affecting the computer 
system software. In fact, the 8741A 
software could be adapted to control 
other cassette transports without af
fecting the microprocessor . • 

NEWDOS/80 is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con
figured for Omikron's MAPPER II. $150. 

MAPPER II adapts the TR -80 to run both 5" 
and 8" drives. With EWDOS/ 80, storag is 
increased to 300K per8' drive.$99plu $50 
per cable connector. 

MAPPER I adapts the TRS-80 to run the vast 
library of CP/M software as well as lhe TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/ M soft· 
ware is compatible with the CP/M for the Model 
II. With MAPPER JI and8" drives, the Model 
I becomes disk compatible with the Model JI. 

Standard features include lower case support, 
serial and parallel printer drivers, and an ad· 
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test. a copy program, and a proprietary 
program for convertingTRS-DOS files to CP/ M 
files . $199. 

WORD PROCESSING-MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Ki lobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock , de· 
bouncing, and an input buffer lhat eliminates 
missed characters. agic Wand super discount 
price $299. 

FIElD PROVEN DESIGNS-After one year of 
MAPPER production, Omilcron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni· 
versities, medical doctors. and professionals in 
all fields. 

SYSTEMS - Omikron sells complete systems 
fea turing Model II compatible Shugart disk 
drives. Call for prices and delivery. 

FOREIGN ORDERS must include full paymenl in 
funds plus $25 for air shipping and handling. 

See review in July 80 BYT By Jerry Pournelle. 
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' Cl' ~ I is a T~I ,.( ll111i ta l ~ esean;h . T R -MO is a T M of Tandi· C"rpor.ll ion. 



CALL TOLL FREE 1-800-528-1054 

ATARI 
Special 32K 800 System 

800 wf32K . recorder 
star raiders , joystick . ........ . S970 

800 (16K) ..... . .. ... ..... $770 
400 ..... . ..... ....... . • .. Call 
810 Disk Drive .... ........ .. Call 
825 Printer . . . . . . . . . . . . . . . $710 
850 Interface . . . . . . . . • . . . . . $155 
410 Recorder . . . . . . . . . . . . • . . . . . $70 
830 Modem . . . . . . . . . . . . . . . . . . . $140 
Star Raiders ••............ S 45 
16K Memory . ................. $ 90 
Software •. . . .. . . .. . .. From $ 10 
MODEMS 
Lexicon 

LEX-II ............•. • .. $115 

Novation 

CAT .......•......... . $155 
0 -CAT .............. ..• $155 

SOFTWARE 
Centa Systems 

CBASIC .. ..... ......... . ... Call 
CP/ M . .. .. . . ..... . .......... Call 

VIDEO TERMINALS 
Soroc 

1Q 120 ... . .. .. ..•.. . • .. . Call 
10135 .. ........ . ....... Call 
IQ 140 . . . . . . . . . . . . . . . . Call 

Televideo 
912 8 ........ ...... . . . . $699 
912 c . .. .... .......... $699 
920 B ............ • . • . •. $749 

920 c .. . . .. ......... .. $749 

950 . . . ....... .. ....... Call 


Zenith - Z - 19 ........ . . .. . $789 

PAINTERS 
Centronics 

737 Serial . . . . . . . . . . . . . . Call 
737 Paral lel . . . . . . . . . . . . . Call 

Cltoh .. ....... ...... . ..... .. . . Call 
Oiablo .. . .... . .... . ...•.. Call 
Epson 

MX-80 . . . . . . . . . . . . . . • • . . . . . Call 
MX-70 .. . . .. . .. .. . .. .• . . .. Call 

MPl-BBG ............. ......... Call 
NEC 

5510 ... . ... . ... .. . ... $2672 
5520 ...... . ........ . . $2955 

OkIda ta 
Mlcrollne 80 .... .. .... ..... . $420 
Microline 82 . ..•... . ...••... $620 
Mlcrollne 83 ...........• .. .. S923 

aume 

5/ 45 RO .......... .... .. . . . $2684 

5/ 45 KSR . . . . . .. ... . ..... . . $3081 

5/55 RO .. ........ ..... .. . . $2863 

5/55 KSR ......... ........ $3144 


Texas Instruments 
810 Basic ...... ........ $1516 
810 Loaded . . ... . . . . ..• $1739 

COMPUTERS 
Altos .. . ..... ..... ....... Call 
Dynabyte. . . . . . . . . . . . . . . . . . CaII 
Northstar 

HRZ 11-32K 0 (Assm) .. . .. $2300 
HRZ l l-32K Q (Assm) .... . $2665 

Zenith 
Z-89 48K ...........•.. $2210 

DISKETTES 
Memorex ... .. ...... . ..... Call 
BASF . ... . .. .. ... . ..... ... ... . Call 
Scotch 

5Y. -O. 10. 16 Sector (Qty 100) $250 
8" -0. 32 Sector (Qty 100) $260 

MONITORS 
APF - 9" Monitor . . . . . ...... $115 
Sanyo - 9" Mon itor .. ..•.... $165 

Jt/nt'UllHllllllll llllUI lllllllllllllll\lln\11\\~\\\ 
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We Buy and Sell Used Equipment 

Experienced Equipment 
Centronics 779 .. S450 Comprint 912 .. . $275 

Teletype Model 40 Atari 820 printer . $400 
(New) ....... $2750 Soroc ....... .. $500 

Tl 810 Basic ... $1200Hazeltine 1510 .. $650 
Oiablo, NEC, Qume

Hazeltine 1420 .. $600 ........ from $2100 
Centronics 730 .. $375 Axiom 801 HS... $250 

COf1lPUTI:R 2222 E. lndl•n Sohool Rd. ~ -~ 

WARELM"'\I lie Phoenix, Arizona 85016 
~ (602) 954-6109 

1-800-528-1054 

P~rsooal checks w•ll delay shipping IWO weeks Store Hours: Tues.- Friday 10-6 MST Saturday 10-5 MST 
820 KSR Basic ....... . .. S 1732 Prices re flect 3% casl1 d iscount. Product sh ipped in fac tory cartons with manufactures 
820 KSR Package .. ..... $1916 warranty. Add 2%. a minimum of SS. fo r sh ipping and hand li ng. 
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Saftwware Revieww 


A Ref orntatter for 

CP/M and IBM Floppy Disks 


John A Lehman, 716 Hutchins #2, Ann Arbor Ml 48013 

In the "old" days of personal computing (ie: five years 
ago), the transfer of programs or data between large and 
small computers was not a major problem. You simply 
turned on the paper-tape punch in your Teletype ASR33 
terminal and listed the program on the source computer. 
You then took the paper tape to the second computer, in
serted it in the paper-tape reader, and read it in. This was 
slow. noisy, and did not encourage transfer of long pro
grams, which microprocessor-based computers didn't 
have enough memory to run anyway. 

The situation has changed quite a bit. Small computers 
are no longer mere experimenter's toys, but serious tools 
for science and business. Instead of being programmed 
only in machine language or BASIC. they are now pro
grammed in FORTRAN. Pascal, PL/I, COBOL, and 
many other popular high-level languages. The fact that 
small machines can now run the same programs as the 

Memory Boards fo r ATARJT111 800 & 4{)41 Computers 

Assembled and Tested Ready co plug in 

Completely Compatible One Year Warranty 


o Modifications necessary 

16K . .. . .. ..... .......................... . $ 99.95 


16K with gold plated connector tabs . ...... ... .. 109.95 


32K with gold plated connector tabs . . ..... . .... 199.95 

Visa and Mastercard accepted Qualit y di scounts available 

Dealer inquiries invited 


Anderson Peripherals, Inc. 
P.O. Box 629 


Richardson, Texas 75080 

214-231-6866 


TMATARI is trademark of Ata.ri Corp. 


larger ones has increased the demand for program trans
fer between machines . For example, it is not uncommon 
for me to take a 1000-line FORTRAN program from a 
large timesharing system and run it (virtually unchanged) 
on my CP/ M system. However, a program of that size is 
too large to dump to paper tape, even if any of the 
systems I use still had a Teletype terminal with a paper
tape reader. 

This is where Microtech Exports' Reformatter for flop
py disks comes in . IBM originally intended the floppy 
disk to be a replacement for punched-card data entry. 
The IBM 3740 Data-Entry System Basic Exchange Format 
(BEF) is a fixed-field, uncomplicated standard for data 
transfer between IBM equipment. Many machines that 
use floppy disks do not use BEF for normal use, because it 
is inefficient. However, almost all IBM equipment can 
use it to transfer files. Reformatter allows the transfer of 
data both ways between CP/ M and BEF files. 

Reformatter is a useful product for anyone who wants 
to take programs developed on one system and run them 
on another. For example, I have put a number of pub
lished FORTRAN packages onto my CP/ M system. Go
ing the other way, to avoid being charged for develop
ment time, I use my system to develop FORTRAN and 
PL/ I programs to run on larger systems. 

Another group who will find Reformatter useful are 
people with access to large computers that have peri
pherals they would like to use on a smaller system. For 
example, my CP/ M system has neither 9-track magnetic 
tape nor a high-speed line printer, but I have access to an 
IBM Series/1 system that does. 

So much for the motivation for using the Reformatter 
package. How does it work? Surprisingly well. It allows 

_ At a Glance_ _____________-1 

Name Format 

Reformatter 
 8-inch floppy disk 

Computer 

Translates between 

Type 

Any CP/ M system and 
CP/M and IBM Basic any IBM system. Re
Exchange-Format floppy quires two 8-inch disk 
disks . drives . 

Manufacturer Audience 

Microtech Exports 
 Anyone with access to 
912 Cowper St both CP/ M and IBM 
Palo Alto CA 94301 systems. 
(415) 324-9114 

Price 

$195 
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With so many matrix printers on the market today, it may seem 
tough to find exact ly 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 OS180 is a real work· 
horse designed to handle your most demanding printer requ ire
ments. And pricing on the 05180 is hundreds of dollars below 
competitive units. 
High Speed Printing - Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. A 
9-wire prlnthead life-tested at 650 milllon characters generates 
a9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention - aunique programming keypad 
featuring a non-volatile memory allows the user to configure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforationskipover, 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 05180 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 anew format into the 
memory. 
Communications Versatility- The 05180 offers three interfaces 
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 05180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 
If you would like more information on how the D5180's low-cost 
total printer package can fill your application. give us acall at 
Datasouth. The 05180 is available ror 30-day deliver; from our 
sales/ service distributors throughout the U.S. 

data@@MtiGD
computer corporation 



you to initialize Basic-Exchange-Format floppy disks , list 
their directories , change the file definitions, dump, dis
play, edit, or delete the files, and to transfer data to and 
from CP/ M files . Automatic character-set conversion 
and proper handling of conversion between fixed- and 
variable-record formats can be used or disabled . All of 
these functions work well and rapidly. Reformatter can 
transfer a file between CP / M and BEF twice as fast as an 
IBM Series/l can transfer that same file to hard disk. Its 
file-manipulation facilities are also considerably more 
flexible than are the IBM-supplied versions. 

Reformatter is also easy to use. It is menu driven, and 
entering a carriage return at any point backs you up one 
level in the menu. In terms of ease of use, it ranks in the 
top quarter of the CP / M software that I have used, and 
in the top 1 % of IBM software. 

In fact, any problems I had using this package stemmed 
from IBM's tendency to do things the hard way from the 
user's standpoint. With any IBM software that I have 
used, you are required to specify the size of a file at the 

time you create it. On the other hand, CP/M can dynam
ically expand a file; moreover, it uses variable-length 
records, as opposed to IBM's fixed-length. The result is 
that you must specify the size of the IBM file without 
knowing the size of the CP / M file. There are a number of 
ways around this. You can set up your IBM disks with 
only one file per disk, which is not as wasteful as it 
sounds, since a BEF disk holds about SO K bytes of text or 
programs (each line takes a full 128 bytes). The second 
solution is to purposely create overlapping files, copy 
them, check the directory for the resulting sizes, and 
repeat the process again. Finally, you can write a pro
gram that counts the lines in a CP / M file and tells you 
how many tracks and sectors the IBM disk will require. 

In summary, if you have access to an IBM or an IBM
compatible computer system and you want your file- and 
data-transfer problems solved, Reformatter is probably 
what you've been looking for. 

lf you have a TRS-80 or access to DEC machines, 
Microtech Exports has another version for you .• 

onCompvi!neTM Subscription Depl P 0 . Box 307, Mnrti11Sv ille, NJ 08836 

DOMESTIC subscription ra1e, 
U S. l yr (4 issues) @ $8 50 Canada & Mexico, I yr (4 issues) @ S10.00 

FOREIGN (lo expedite service. please r1!mit in U S funds drawn on a U S bank ) 
Europe (and all olher coun1ries. except above) l yr @ c 12 00 - surface delivery 

Bill Visa Bill Mas1er Charge Bill me ( orth Amenca only) 

Card Number Expiral ion 

Signature Name (please print) 

Street/Apartment Number 

City State/Prov ince/Counlry Code 
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"And in conclusion,
I'll only use 


my exceptional powers 

for the good ofmankind!' 


"That's a vow al I we Vector 3005s make. And it 's not one 
we make light ly. 

"After all , being the only product on the market with 
a Vector 3 term ina l, a 5X" floppy, and a 5)4" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is qu ite a responsibi lity. It used to take 20 f loppies 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 di rt , wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMOR ITE Il l and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the abili ty to create your own phrase 
library, a teach ing manual r ight on the screen, pass word 
securi ty, pl us a host of ot her word processing capabi Ii 
ties as well as f inancia l plann ing, forecasting and 
basic accounting. 

"And we' re re liable. Our powers won't diminish, our abi li
ties won't fade, and dedicat ion to mank ind won't weaken. 
"For more information and your nearest dealer, ca l l 

Vector at 800-423-5857. In Ca liforn ia, ca ll 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-l:CTO=I 

VECTOR GRAPHIC INC. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

Circle 66 ori Inqui ry card. 



Technical Forum 


MicroShakespeare Revisited 

or Kilobard 


Andrew Kalnik, 3201 Wamath Or, Charlotte NC 28210 

William Shakespeare would ha ve made a first-ra te 
computer analyst. He had all the qualifications: superb 
powers of observat ion, capacity to deal with complex 
problems, imaginati on, and a fair ability to express 
himself. 

looking at his writings, you can easily recognize the 
vocabulary of a systems consultant making his pitch to 
land an installat ion contract. Presented in a conference 
room against a backdrop of easel charts, with gold 
stamped proposal binders on the broad walnut table, 
some of his phrases would be right in place: 

" .. .I'll teach you how to flow . . . " 

(The Tempest, Act II. scene i) 


"What is written shall be executed . .. " 

(Titus Andronicus, Act V, scene ii) 


"I will execute, and it shall go hard, 

but 1 will better the ins truc tion ... " 


(Merchant of Venice, Act III, scene i) 


'' ... Our in terpreter does it well. .. " 

(All's Well That Ends Well, Act IV, scene ii i) 


From other lines, you can feel the sympa thy the Pro
grammer of Avon would give wretches like you and me 
sentenced to a debugging session : 

"O ha teful error, melancholy's child 
Why dost thou show to the apt thoughts of man 

The things that are not? 0 , error, soon conceived 
Thou never comest into a happy birth ... " 
(ju/it,s Caesar, Act V, scene ii i) 

Here's another short quiz to test how well you can 
match Master Will 's go lden words against the shiny 
silicon jargon of our art. (Try your ha nd at the other quiz 
in the April 1980 BYTE, page 104. ) What we've done is to 
make free translations from Shakespearean phrases into 
terms familiar in computing. 

Simply match the letter of the most pertinent modern 
phrase against the quotat ions. No prizes, just the sat isfac
tion of puzzling out the answers. The answers and ratings 
are on page 184. [Editor's note: Each of the items 1 thru 
20 will match to one of the answers "a" thru "t," so read 
throug/1 all the answers before you try to rrrake a match. 
..GW) 
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l . 	( We'll evaluate 
your purpose, 
and put on a 
form .. . 

Troilus and 
Cressida, 
Act III, scene 
iii 

2. ( , .. an adder did 
it. .. 

A Midsum
mer Night's 
Dream, 
III /i i 

3. ( That one error 
fi lls him with 
faults . 

Two 
Gentlemen 
of Verona. 
V/iv 

4. ( .. . shall run in a 
new channel 
fair and 
evenly ... 

I Henry IV, 
Iii 

5 . ( ... unpleasan test 
words that ever 
blotted paper. . . 

The Merchant 
of Venice, 
III / ii 

6. ( .. .inferreth 
arguments of 
mighty 
strength . .. 

Ill Henry VI, 
V/ ii 

7. ( ... the minute of 
their plot is 
almost come... 

The Tempest, 
IV /i 

a. 	 "And that 
crashed the 
whole 
program !" 

b. 	 'We'll have 
the function 
graphed on 
screen in a 
few seconds." 

c. 	 "1 wish I could 
check the reg
ister flags. " 

d. 	 'There isn't 
much time to 
convert the 
analog readings 
between inter
rupts ." 

e. 	 "Put a scope on 
it to check 
those b ig 
input spikes." 

f. 	 "With the new 
110 board, it 
should just 
perk right 
along." 

g. 	 "That frosts me 
-we're not get
ting any output 
from those 
ANDs." 



C ~lPascal 

Efficiency~Portability


·b·1· ~~1 11:' •F1ex1 t ·1tyer trong iyp1ng 

Now you don't have to coinprotnise! 


Whitesmiths Ltd. now offers porcabl language development systems for four 
fami lies of computer . A pproximately one thousa nd installat ion u e our 
soft\vare. 

We support complete versions of both C and Pascal, as compiler and cro s
compilers. You get C auromarically when you license Pascal, and you get 
native support with each cross-compiler. Te ·t the ftware on your VAX. 
before burning PROMs for your 68000 or 8080. 

Whitesmiths Ltd. offers a variety of licensing arrangements, the implest 
being a binary license for use on a single CP . The fu ll ource code is avai l
able with internal documentation. Maintenance, training and sublicensing 
rights may al o be obtained. 

Call or write for more information. 

Source Target Machines 
Operating
Systems 8080 /ZSO LSl-11/PDP-11 VAX-11 M68000 

8080 / Z80 C: $630 * * *CP / M Poscol: $880 

LSl-11 /PDP-11: 
Idris, Unix, RT11, C: $1130 C: S630 * C: $1130 
RSX-11 / M, Poscol: $1380 Pascal: S880 Pasca l: Sl380 
RSTS /E, IAS 

VAX-11 C: S1130 C: S630 C: $1130Unix / V32 *VMS Pascal: $1380 Pascal: S880 Pascal: S1380 

M68000 
VERSAdos * * * C: $630 

Pascal: S880 

IJr ts 1!1oa l radn n;irk ul \'(l )rn l,'.1ttn 11h~. Lu.t • Uni>.. ts .11r.adt' rnoul 11r 1\..1 1 La.hurn tnr JI."" • ( ~p . J,.1na n;wi\·m:i.r~ -11D 1J!11 a l R\·Sc:a n .. h ompan~ • \'~tS. 


llSX.r ! / ~I . ltSl'Sl t, l..Sl-11. \11\X, 1111: u:iJc-mnrb uf D1b,t'!U1l Equ1pmcrn C"11tfM1f~nlHl'I • Vl:.KS.1\ i.li.-.,. 1-.. ;1 1r :1Jrn1.ar t!I Mucnml~ nrporn uoo 


•Specia l Order 

Protect.your software 

White8ffiiths,Ltd. 

P.O. Box 1132 Ansonia Station New York, N.Y.10023 
(212) 799,1200 

Circle 67 on fnQuiry card. BYTE April 198l 99 
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Oly m:pic S• lu is an 
KP l r.nch l se~ dealeo r. 

Iii 91 
6i' !Iii 

Lanqu3.geo Tur11r ISpeouh~ 121J95 
Lanq-tilUJ!! Te.tthtr 12 95 

'189S 
4] 9) 

4.8~ 
14~ 

TechnlcalForu111-----------------------------------------------------------

8. 	 ( This fierce h. "We regret to 
abridgement inform you that 
hath to it cir- we can no 
cumstantial longer supply 
branches. replacement 

Cymbeline, parts for your 
V i v system." 

9. 	 ( Look, what thy I. NOP 

memory cannot 

contain / Com
mit to these 

waste blanks . 


Sonnet 	/xx-vii 

10. 	( .. .full char- j . "It was in ac
actered, lasting cumulator A." 
memory ... 

Sonnet cxxii 

11. 	 ( .. . the very k. "Looks like 
cipher of a you 're getting 
function ... 	 a hard-copy 

Measure for memory 
Measure, dump. " 
II / ii 

Save onCalculators 
MD<I~ F/,"09 HEW LETTrfcwH -4o1CV2'21C b'(.les. 4melTl mDdul~ 

bu 	 •I\ -.;J1nccd irvtioai rd S32S.OO mus ..:~PACKARD 
Svs1tom Orte. HP<l l CV!. Catd Ruder 4f5.(IQ l'M.'15 
Svs1e-m Two, HP4 1CY-C•nl Re:ador & Prmrer 8'000 669.95 
C:UdJtiUJ.ff!o.t 4 ~C.'41 I CV 2'lSOJ 16995 
Prmrfr tor ol J C~'- l CV Jt~ CO 289g5 
Hfl-41C rt"\'tl)hCit 2~000 11US 
Ond R~'ll IQlu~radti lhe HP4 1C 10o 2.2K 

byit11 IOil'nf193oom PlugsmroUic .t •C gj,Ol 84 95 
0Dht;i>I Waftd tc1 ..i 1c r.1 1cv 12500 111591 
Memo.rv Modll!M to1 45Clll lCV 39.50 21g1 
HP-3"C Sc1e~IJl'ac. 150 00 11995 
HP·38C a .. IA E l!j),00 119 95 
11P·33C St1tt111fw: !ltOO 1ag1 
HP·l2E l.6r Sc1rn11t.;c !600 , gg5 
ttP·37! B"' C>l< ll.00 639S 
HP-61 P109r11mmi1blc Sci J~.00 1!1'!95 
HP '91 r1Ufjl p 11'1 Sci l5J 00 51119S 
•If ES Ccmpt.i:tl'f 32~ 00 2tlli.OO 
N'rw •1P 8l Co0moutcr. s-m1laf 10 ff'P'-85 

'HllP'Kiutpnntcr&r.issent mooo 1moo 

Texas Instruments 
As\ ibGl!ll1 1pat.iill reb•le Otl SOt'l'le Tl t:illclltil tDrl tin.cl be e s.of'lwlif: on Tl-59 

Stn'!.i l awf R01 il 
n .1)9,'4 C.'1lm111.ncr C'1n.$o'le ~U96 S~f!.U. Ud Malh 
Tl59 l!IS95 
Tl laC 8995 
Ull 4995 lny1!11Ana.trtt 
PC IOOC 159.95 B:us Anil-1f1~ II 
ft $1]0 prmh~r (W31 :5.J 'Y.J ' !SHI n P1o0g1.tmlt'ler 
TIS!i J595 TJ.S~OP,1n 1 e-r 
1150 3595 A:sk ~b()ut '"e new lilln! al ll plaJt ri.apt1 
S~:t .at1d Sp~I 511.95 pr1n.1en ,i;l new lo.w co1n 

SPECIALS 	 Computers at unbeatable prices 
T1.r:a s; fost111me--n1.s ~ 


HUJe 1nYen.tor v orApplf ll cM1pv1:t11. J)C'l'IORDI t:on1IJIUW"f 

APPU II .n d A.P'Pt..E 111 ~ · Apple II"'--

ggr4 clifli{llf t~m~ter ~6995 
t\ tari BOO 16'< <Oml)Mltor C~l-oltl 15995 

~-lZK...Q); D1 1. 'c d1i 11 n . ""°ri•lou . 80 ~ A~rl TV Gilnll' 13995 
Rcp1;1n,,_ _ Mati el ln1cth\11s11:ll1VG01m11 22991 
Pa scal· fo1 1ra1t-OOS J . l , eo l C" . 'l'G• 

column c• rd Dow J OllU &· O" ote : 

Mn t1it: l 1Rllcl!" Hont l\nalyllH 9195 
Son y W3"~tn:t-n IPS l2 165 9~ no.me 1Lwe"vt1 9 01 It 111 ""u11:er ~ow /F.'i:'t\U.'~~~"\ tenuo111ic.s pr1ntt1 Pl ll)I .Appltp11 C:IL 	 '/~\ 

and Ro1tho Sh«:k cOm'1utcrsl1M1edi11.o deli111:ry on App•e m com- Vlos $4 9!i 100 18995 
pllten~K 1...t 1m sys.1rrn s.. C.1 ll us.I Cr.fl iig TranslillDf \~ 100 9195 

SC M Typ.ew111tr.s • 120 model5 Seib wet< 1H • Aovot • \1 1ct-0r • CH O"· $h,up · C11:i.io n1d mou!! . 

OL'.ilmP1c SALts comPA.n'.il inc. 
llS Soulil Olford A,.,,. ~ 0 a.. 74545 • UI! An~eles. CA !1!1004 • (l131381-3!111

Ord<J OOli< ll1JP39-113D . Cintomer Smlco (ZIJ) 1'39-TIOO. Tele161-34n 

100 llprl.1 19Sl © BYTE PubUcatioM ln.~ Circle 68 on inquiry card. 

12. ( . .. Would I were 1. 
assured of my 
condition ... 

King Lear, 
IV/ vii 

13. ( . .. ls it ended m. 
then .. . 7 

Coriolanus, 
IV / iii 

14. ( ...The gates n . 
made fast! 
Brother, I like 
not this . 

III Henry VI, 
IV /vii 

15. ( O 'erbearing 0. 

interruption .. . 
King john, 
III / iv 

16. ( ... mark the high p. 
noises . .. 

King Lear, 
III / vi 

17. ( What should q. 
that alpha
betical position 
portend? 

Twelfth 
Night, 
II / v 

18. ( Thou hast r. 
caused printing 
to be used ... 

Ill Henry VI, 
IV / ii 

19. ( What l can do s. 
can do no hurt 
to try ... 

All's Well 
That Ends 
Well, 
ll/i 

20. ( If it were done t. 
when 'tis done, 
then 'twere 
well/ It were 
done quickly ... 

Macbeth, 
I/vii 

See answers on page 184. • 

"If you have no 
more memory 
left, you store 
everything on 
a scratch disk ." 

"Let's work up 
a high-level 
flowchart." 

"We can't be 
any worse off. " 

"It seems you 
can call a 
macro that in
verts a 99 by 99 
matrix. " 

"It's un
maskable." 

'That IF-THEN
ELSE decision 
sequence cut the 
program down 
by at least 
40 % ." 

''Are we at step 
99997" 

''ROM with 
complete ASCII 
set." 

"Can you tell 
me what this 
string is doing 
in position 
FFCA?" 

http:comPA.n'.il
http:C11:i.io
http:2tlli.OO


Software Professionals 


At General Electric we're 

using computers in ways

no one thought of before. 


If you are looking for exciting technical chal- will be working in the following Data Proces
lenges coupled with excellent growth oppor- sing Environments: 
t unities join General Electric's Space Sys- • 3033 • JES2 
tems Division. Help us develop large scale, • 3081 • ACF / NCP 
distributed, information processing systems • VAX 11 / 780 •ADA BAS 
requiring innovative design approaches. You • MVS 

Entry level and Sr. positions available for: 

MVS Systems Programmers 
Pe rform SYSGENs, ma intain and tune 
MVS. Select and install program products. 
Develop MVS enhancements, H / W-S/ W 
inte rfaces, and 3705 telecommunications 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 veh icle flight dynamics 
and orbit rnechanks. Develop computer pro· 
grams to generate study data to aid analysis 
and trade-offs. 

Computer Systems A1·chitects 
Responsible for requirements analysis in the 
design of large scale Computer Systems t~ 
support on-lin information management ap 
plications. Duties include selection and speci
fications of: 

• Computer Hardware 
• Operating Systems 
• Data Management Systems 
• Telecommunications Sys t ms 

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. 
In.stall , maintain and tune vendor supplied 
Data Base Management packages . Provide 
Data Base support and technical interface 
for Dal.a Base defin ition, design, query and 
update utilities. 

Data Base Analysts 
Responsible for data requirements analysis 
and subsequent selection of appropriate data 
management approaches including Data Base 
Management Systems evaluations. 

Programmer/ Analysts 
Develop design approaches and implement 
state-of-the-art, high t cbnology programs. 
Knowledge of structured implementation en
vironment with related documentations and 
design reviews a plus. 

For immed iate consideration, please forward your resume 
indicating position of interest to: Mr. William E. Sarno, 
Dept. VF 31-D, Genera l E lectric Space Systems Division, 
Valley Forge Space Center, Goddard Blvd., King of Prussia, 
P A 19406. 

Applying computers to make our most important product: Progress 

GENERAL. ELECTRIC 

GE truces pride in being an equal opportunity employer, m/ f 



Programming the Game of Go 


Go is a board game. Like chess, it is 
a game of pure skill; moreover, a con
siderable body of literature has been 
devoted to it. Go was invented in 
China around 2000 BC. Since its in
troduction into Japan around 700 
AD, it has flourished there to the ex
tent that the most accomplished 
masters of the game are now 
Japanese. However, the game has 
spread world-wide. In the United 
States, one can find Go clubs in the 
vicinity of large cities and univer
sities, and most large bookstores have 
at least one substantial book on the 
game. 

Go is played on a 19 by 19 square 
grid having black spots on nine in
tersections, as illustrated in figure 1. 
The traditional board, caHed a Go 
Ban, is a wooden block about 17 
inches square and several inches 
thick, with four short feet. It stands 
alone as a table at just the correct 
height for players sitting on floor 
cushions. 

One player has a supply of black 
stones; the other, white stones. The 
stones are disks about the same size as 
the grid spacing; they are approx
imately three~ighths of an inch thick 
in the middle and almost sharp 
around the edge. The black stones 
traditionally are made of slate, and 
the white stones of dam shell. 

Players move alternately, each 
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Jonathan K Mille.n 
661 Main St 

Concord MA 01742 

placing a stone on the point of in
tersection of a pair of grid lines. The 
object of the game is to enclose the 
most area, measured by the number 
of unoccupied points enclosed by 
stones of a given color. A point is 
enclosed by, say, black, if no path 
along the grid from the point runs in
to a white stone. Figure 2 shows some 
enclosed areas. Note that the edge of 
the board can form one boundary of 
an area. 

A player can increase his area by 
capturing the opponent's stones. 
Stones are captured a connected 
group at a time. A set of stones forms 
a connected group if there are paths 
along the grid from any stone to any 
other stone in the set, such that all 
points on the path are occupied by 
stones in the set . This criterion is easy 
to visualize because the stones, being 
as large as the grid spacing, actually 
touch along paths of connection. The 
phrase "connected group" also im
plies that the stones in the group are 
all of the same color, and that the 
group is not merely a part of some 
larger connected group . 

A group of stones is captured when 
it has no liberties. A liberty of a con
nected group is an unoccupied point 
adjacent (vertically or horizontally) 
to a stone in the group. If a group has 
just one liberty, the opponent may 
capture it by placing one of his stones 

on the liberty . The opponent then 
picks up the captured stones and 
keeps them as prisoners. At the end of 
the game, a player's point count of 
area is augmented by the number of 
prisoners he has captured. Figure 3 
shows a group having one liberty. 

The game ends when both players 
pass consecutively, because they both 
see no further advantage in playing 
more stones. Usually, when this hap
pens, there are white stones within 
areas enclosed by black, and vice ver
sa. These stones have been given up 
because the owner can predict that 
they will be captured. They are 
removed as prisoners at the end of the 
game before counting the score. 

The remaining rules are tech
nicalities. Two that have a significant 
effect on the game, concerning "ko" 
and "suicide," will be mentioned later 
on. The rest involve details of ending 
the game and scoring, and are rarely 
invoked. 

A Go-Playing Program 
A Go opponent, called Wally, was 

programmed on a KIM-1 within its 
approximately 1 K bytes of memory. 
Wally's algorithm is based on essen
tially two capabilities: finding the 
liberties of a connected group, and 
matching a few common patterns. 
Moves take less than a second. 

A 15 by 15 board was used because 

Circ le 69 on inquiry ca rd. --+ 





Figure 1: The Go board. Players move alternately , placing stones on the points of in
tersection of the lines, rather than in the spaces. The nine dots are handicap-stone loca
tions. The line spacing is about 2 .2 cm (seven-eighths of an inch). 

MARK GORDON 

COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC. 
P.O. Box 77, Char1estown, MA 02129 (e1n 491·7505 

COMPUTERS 
"-wl 800 W I 6K . . . . . . . . . . . . . . . . .•.. 799.00 
4K Mod<l 111 •••. ....... .. . .... •...•..•• ... 599 .00 
MOdel·ll 6•K S)stem . . . . . . . . . . .. . .. ..... .. 3499.00 
16!1 Mod<l 111 ..•• , . • . . ••.••••.• 879.00 

DISK DRIVES 
40 Tmett 5 11... Inch driv" •. , ..... . . ... . .. . ... . . 3 14.00 
SO Track 5 1/. • • • • • • • • ••• _ • •••• • ••• • , ••• •• S.44.00 
4 Dl>k Orlve C•bl< . • • . • 39.00 

PRINTERS 
Ceou<>nK'.• 730 .. . .. .. . .. .. . . 599.00 
EpiOn MX808 . . .• . •• , •. , • , , . .. -C•JI for prkc 
El""" MX 70 ......... , •. , Coll for price 
Cc:ntronic:a; 737 • . . •. . .•..•• , •. , .. .. •. . 849 .00 
Okldalb Mi<roinc BJ . . . . .....• .. .. 999.00 
Okldoto Ml«oline 82 ... . .• , . • • . . . . . . . . . . 729.00 
Lnttgral Dn.wi 440C •• ..••••• •• •.. • , • • . . 999.00 
NEC551Qw.ua<1or ...•. , ....... , ...... . , 2679.00 
Okid111.d M k:roline 80 , 4 99.00 
Oioblo 630 . .... .... ... , . . . . . . . . 2495.00 

MISC HARDWARE 
ExpotlSK>n ln1 TRS·80(0kl . . . . .... 269.00 
No,.~tion 0-Cot Modem . . . . . .. 166.00 
1 6K Momory Kn .. .. .. .. . . 4 L 99 
LccdCll M.onllOI ... ' ..•• ' •••. ' - • . •• ' . .•. 119.00 
Lttdu I 000 ... . .... . .. , .. . .. . . . . . . . • . . .. I 39.00 
Prlncf:r Cabk fOi" aba...~ ..•• , ••••• , •• , .•• •.• .. . . 49.00 
ISQ.2 lsdolO< ' .• ' ' .. ' . .. . ..•.• ' . . ...•..... 54.00 
AC Lll'iE FILTER , . • • . . • . . . . . . . 24.00 

STORAGE MEDIA 
Soo1<h-box 10·5 •/, . . . . .. . 27 .00 
MemorC!x-b'n' 10-5 1/ • • • • • • •• ••• • ••• • • ••• 22.00 
P~~tic Stori!lge Box ...• , . • . . . . . . . . •. ...... •• 5 .00 
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OPERATINO SYSTEMS 
tiEWOOSbyAPPllRllT INC ... .• , . • . . . .. . 49.00 
NEWOOS+ by llPPllRllT INC . .•..•• , .• 99.00 
MMS FORTH DLSKETIE·PRIM.E.R . . 79.95 
NEWOOS 80 .. .. , . • . . • . . . . . . . . . . . . . . 149.00 

DISKETTE TRS -80• 

BUSINESS SOFTWARE FOR TRS·BO BY SBSG 


free- ·e,nh.,nc"°mt'nts ond upgr-a;du to reg~•r:rird OWIW:Q (or the 

c;-0$ t cf media and malll.og, JO doti)' free telephone support. (J~,. 


rcfC'ricm;i: Qn request. 

f111ly tn U:~ctl\lc Accounting Pnckage. G!!.neral Lcd51cr. Acc-ounis 


'Pay.ab'le, Ait~unu RKe:iv1bo'lc .and Poyroll Repon: Generating 
Comp~tc PD;C:kage (reci.ulre!.) or 'I drhic:s) , , •• .•. $47S.OO 
Individual Modulu ~r~ui1u 2 er 3 d1frc~} ...•••• :S 125.00 

ln1i1ientory II (requires 2 ar 3 drlve-.s) . . . . . . ..•• .. I gg_oo 
Malling Un Nam4! [, !1.dd~.wo II ( rcqultt!I 2 odri~es) . . S 129.00 
l nt<: lll~en\ Tomilnal Sy<tem ST·l!O Ill . . . ... S 150.00 
The El.ecuic P~ncll from Michael Shraiyet , , , • S 1 S0 .00 
File ~nagement Systt:m . . . • . . • . . • . . . ... $ 49.00 

FINE PRINT 

TRS-00 is. a Tanoy Corporation 1radlflmatk. U5e o• at>ova 

o~s~~~~ 1~1~~~n;::~~r~~~:~~~~~~o ~~:~il?a5r!d1;~11:;1 
Raelio Sh.ack. 

OROERINO INFORMA.TION 

We a ·oc:e~• Vl.$-B anO Me.s terc harge. We will S.hlp C .0 .0, CBf· 

~!i~g,~t~~k·0~~:~n~~e~'~j00-~· It:;:a~~~~l~s--~e~d~~~ 
add S percenl s.alos •.o.x. 

lo otder call loH·lfoiO 1..S00-3-43-5206 

for lnCormalion call 611-4Sl1·7·:505 


Th• Comr;~~:;~1:_~~~n~~~=~~[.~~c1orte1 er 

Thie •bou price.. do not Include ahlppl"~ · 

Circle 70 on Inquiry card . 

Figure 2: Enclosed areas. Points marked .r 
are in areas enclosed by one player or the 
other. The figure shows five black points 
and eight white points. 

Figure 3: A black group with exactly one 
liberty, marked x. If it is white's turn, he 
can capture the black group by placing a 
stone at x and removing the black group 
as his prisoners. 

it was convenient for addressing 
reasons to represent it internally 
within a single 256-byte page, using 
one byte per point. Although there 
would be room for a 16 by 16 board, 
a Go board ought to have a center 
point. Rows and columns were num
bered from 1 to F (in hexadecimal) so 
that the coordinates of a move could 
be entered on the KIM keyboard. 

When a move is entered, Wally 
responds with the coordinates of his 
move on the KIM display, and the 
complete board is also output on a 
video terminal. The display of a game 
in progress is shown in photo 1. 

Once the board representation and 
the input and output routines were set 
up, the first major component of the 
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program to be written was the routine 
that walks through a connected group 
of stones, marking the members of 
the group, and both marking and 
counting its liberties . Called 
COUNT, this routine is a variety of 
the maze-search algorithm. It was 
programmed recursively in machine 
language. 

What COUNT does for each board 
location it looks at is based on the 
"invariant assertion" that any point it 
looks at is one of the following: 

• 	 a stone in the connected group 
• 	 a liberty of the connected group 
• 	 a stone of the other color adjacent 

to the connected group 

If it is looking at a stone in the 
group, it checks to see whether that 
stone has previously been marked. If 
not, it marks the stone and calls itself 
to repeat the same process, starting 
with each of the four locations north, 
east, south, and west of the present 
stone. 

Marking a stone or point, of 
course, means to set a particular bit in 
the byte corresponding to that point 
in the board representation . Other 
bits encode whether the point is 

....~~:""' 
• 12J45,tl,•lit0EF

I .. I . . -,; l. • 1 -: : .... 
200 . 11 : 11 . 110 . 
3 1001 . 101111 .. . 
4 I I I . I I I I I .. . 
5 . . . • . •... 
6 . ... . I ... 
7 
B . t 

...  • . I) 0 

. I .. I . t I 
. 

SI ... I •.. O . 
A 
B o: .•• I I 0 I . D . . . 11110 . 
t 1 1 . I . I I I 
D 
E 
F 

Photo 1: A game in progress. Wally (the 
computer) is playing black, represented 
by the solid-looking crosshatches (H). The 
author is playing white, represented by 
Os. The computer uses a 15 by 15 board; 
the points of play are indicated by 
periods. In this game, black was given a 
nine-stone handicap. 

occupied and, if so, by what color 
stone. 

If COUNT is looking at an unoc
cupied point, it marks the point as a 
liberty and increments the count of 
liberties, unless the point has already 
been marked and counted. 

If COUNT is looking at a stone of 
the other color, it does nothing, and 

just returns. 
If a stone is on the edge, or first 

line, of the board, then one (or, in a 
comer, two) of its neighbors will be 
off the board. If COUNT is called for 
an off-board location, it returns im
mediately. 

Note that, if COUNT starts on a 
stone and operates as described 
above, the recursive calls to COUNT 
will carry the center of attention all 
over the group and onto all neighbor
ing points. The invariant assertion is 
satisfied because COUNT progresses 
one step each time only from stones 
in the group, as sketched in figure 4 . 

The algorithm for COUNT is 
specified concisely in listing 1 using a 
kind of "structured English." The rest 
of the Go-playing program will be 
specified similarly, as a collection of 
modules like COUNT. 

Recursion is not difficult to imple
ment; COUNT just calls itself with 
the usual jump-to-subroutine instruc
tion for each of the neighboring 
points. The current board location is 
in a register; it is saved on the I<IM 
stack before it is replaced by the loca
tion of each neighboring point, and 
then restored upon return from each 
call. The size of the connected group 

1 
PUT TIME AND REMOTETHUNDERCLOCK PLUSn CONTROL IN YOUR APPLE II 

The THUNDERCLOCK PLUS is two peripheral systems on one card for your APPLE ll OR II PLUS. An accurate, reliable, 
real-time clock/ c.alendar and an interface for the popular BSR X·lO 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 sele('.table formau. On-board batteries keep your THUNDERCLOCK 

running when your APPLE ll i5 turned off· for up to four years before battery replacement. 

On-card lK firmware makes reading or setting the time easy from APPLESOFT or INTEGER 

BASIC, PASCAL, or usembly language programs. And it provides software selectable 

interrupti at any of three rates: 64, 256, or 2048 interrupts /~econd. 


THE PLUS 
Add THUNDERWARE'S X-10 ULTRASONIC INTERFACE OPTION to your 

THUNDERCLOCK and your program can send all 22 BSR X-10 commands so you can 

remotely control lighu and appliances. A full 128 di m/ bright levels. And a powerful disk 

software package! The THUNDERWARE SCHEDULER software lets you create schedules to 

control lights, appliances, Becurity systems, or almost any other electrical device. The software ~ 

includes: SCUTU... the SCHEDULER utility that lets you make or change a 1chedule, and SCHED- executes your schedules in 

real-time using the THUNDERCLOCK. SCHED runs in the 'background' 80 you can run other progra1n5 in the •foreground'. 


The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. upported by intelligent, e,:u;y to use firmware, a powerful 

software package, and good documentation! 

Available through your dealer. Sua:g.,. ted mai l prices: 


T H UNDERCLOCK PLU ..............•.•..$139 
 If your dealer doeon't carry theClock/ calendar card wirh baueries and 
THUNDERCLOCK PLUS:u&er'' manual ORDER TOLL FREE (VlSA/MC) CALL: 

X-10 lNTERl'ACE OPTIO ... .............. $49 
 800.227-6204 EXT 307 (Ou11lde California)
BSR X·IO Ultn.•onic interface:, dlok with 800..632·2l3l EXT 307 (California Only)
SCHEDULER SOFTWARE & demo , and 
u&er"s manual 

OR WRlTETO:PASCAL SOFTWARE ............. ..... ..... ..... $29 
Di•k with PASCAL int.,rface for elock a.nd 
X-to interface:, and u er'• guide THUNDERWARE INCORPORATED 

a R x-10;, 0 ,,...i.mukafSSR{USA)LTD. MANUALS 0 LY, each .......................... $5 P.O. Box 13322, Oakland, CA 94661 
APPLE II lo• 1ndemuk of APPLE COMPUTER. INC C1Hfoml1 tDid<m• odd 6~ •ol.. ... 
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··1t your database system 

is so terrific. 


why doesn\ the world 

beat a path to your door?"" 


It is. 

And the way is paved by the 
MOBS product line: database 
management systems second 
to none. 
None. 
The reasons are as plentiful as 
our product features. Such as the 
most important of all: increased 
productivity - thanks to the 
successful management of 
peopleware, hardware and 
software. 
With MOBS database systems, · 
you tailor the software to fit the 
organization easily: because our 
system is the most flexible 
around , offering speed; low cost 

going in; fast startup; less 
programmer time ... plus you can 
use it on a variety of hardware 
configurations using an even 
more extensive variety of 
languages. 
(One example: with MOBS you 
can transform a programming 
language from an ordinary file 
management system into a full 
fledged database system without 
missing a beat.) 
So, please take our invitation and 
give us a call, write or TWX. 
Instead of beating the bushes, 
beat the path .. . to success. 

MOBS: We manage success. 

Micro Data Base Systems, lnc./Box 248/Lafayette, IN 47902 

(317) 448-1616/TWX 810 3421881 
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is limited by the size of the stack; one 
byte of board location plus two bytes 
of return address are pushed for each 
call, and the calls are nested as the 
algorithm "walks" around the group. 
A 100-byte stack can handle a 
33-stone group. A group of that size 
would occur, if at all, only near the 
end of the game, when Wally's play 
deteriorates for other reasons 
anyway. 

Main loop 
After COUNT was coded, a 

reasonable overall structure for a pro
gram to use it followed quickly. The 
main loop is specified in listing 2. The 
"consequences'' of counting a group 
of stones include removing it from the 
board (zero out the board locations) 
if it has no liberties; other conse
quences have to do with suggesting 
tentative moves for Wally. Wally 
always plays black, in accordance 
with the Go tradition of giving the 
black stones to the weaker player. 

The pattern-matching facility was 
not implemented immediately. In 
fact, the first version of the program 
chose black moves randomly, trying 
again if it hit upon an occupied point . 

At least the capturing of black groups 
could be tested, and, for the most 
part, it was playing legal Go. 

Tactics and Priorities 
The next step in the design of the 

program was the decision that Wally 
would make contact moves, adjacent 
to white stones. In this way, the pro
gram would appear to be attempting 
to capture white groups, and would 
eventually fill up the liberties of each 
white group and capture it, if no 
defensive action were taken. 

At the same time, it was clear that 
Wally also should take some defen
sive moves to avoid capture. This 
brought up the question of priorities: 
when is a black group threatened 
enough so that Wally should stop 
attacking white and make a defensive 
move instead? The answer had to be 
based on the number of liberties re
maining in the black and white 
groups. It was decided that threats 
would be ignored until a black group 
had been reduced down to one or two 
liberties. Otherwise, Wally attacks 
whichever white group has the least 
number of liberties, because that 
group promises the best chance of be

ing captured. 
This strategy was implemented by 

associating a number of liberties with 
each suggested black move- namely, 
the number of liberties remaining for 
the group contacted by the stone. 
When a move is suggested, such as 
some liberty of a white group being 

Figure 4: How the procedure COUNT 
works. When tracing a black group , 
COUNT begins on a stone in the group 
and calls itself recursively to look at the 
four neighboring locations. If a neighbor 
is a black stone, the process is repeated 
until all stones in the connected group 
have been found. All unoccupied points 
adjacent to stones in the groups (ie: liber
ties) are also found and counted. 

ROOtS 

IAISH FAMILY HERITAGE 


Search for your Irish Family Roots through a unique Micro-Program 

from Ireland. 

Eiron Computers are proud to offer you an original computerized 

Irish Family Heritage Program, containing a summary of every 

Irish Family and areas from which they originated. 

Also a background summary and emigration dates. 


Included are Map with Crest names and Family locations 

Price: $100. 
Send To: 
Eiron Computers Ltd., Allow 28 days for delivery 
Biron House, Park Road, 
Dun Laoghaire, 
Co. Dublin. 

Mastercharge, American Express 
Diners Club, Visa, 

or Personal Cheque accepted. 

IRELAND 
Tel:8085 75/805045 

Add SS for Post & Packaging. 

Cables: Eiron, Dublin. Telex: 31502 

** When ordering state your Name, Address and Disk Type and Format 
e.g. North Star Horizon 5 1/.i " Single Density, and whether you 
are using North Star , TRS-80, Apple or PET, etc. 

EIRON COMPUTERS are distributors of North Star, NEC and Epson Products. 
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WHYCIS COBOL 

LETS YOUR 


MICROCOMPUTER 

PERFORM LIKE A 


Now, you can use a microcom puter for 
sophisticated business applications 

... because now there's CIS COBOL. 
i\ll icro Focus developed thi COBOL so 
your microcomput r can run the sam 
programs as a minicomputer or a 
mainframe. 

CIS COBOL is Micro Focus' Compact, 
Int ractiv , Standard COBOL which 
offers the advantages of COBOL . . . 
powerful data structure features, English
li ke language, existing programmer 
exp rtise . .. to provid you with a ful l 
commercial language. You won't be 
restricted by size either: a 64K byte 
microcomputer will compile up to 8000 
lines of COBOL , more if the program's 
split into dynam icall y loaded modules. 

Choose a ComRact Compiler. 
Th Compact compiler runs on 32K byte 
microcomputer systems. Its powerful 
subset includes full support for random, 
index d and sequ en tial fi les. 

Or choose the 
Standard Compiler. 
The Standard C!S COBOL compiler 
requ ir s a minimum 481< of user RAM. 
A su per-se t of the Compact compiler, 
implementing AN I '74 COBOL to 
Federal Low-intermediate Level. 

NF E. 

The same Cl COBO L 


xlensions for conversational 

working, screen control. int ract1v 
d bugging, and special pe ri pheral su~p~- !!!!!!~!!!!!~~' 
porl are in both compi lers. And there are 
more reasons lo con ~ ider Cl COBOL: 
• ll conforms fu ll y to the AN I '74 stand 
ard, so program. are portable upwards 
and downwards to minis or mainframes. 
• It interaclive f atures nabl e main 
fram e programmers to get results fast ... 
working on inexp nsive microcompul rs. 

Forms 
Th FOl~i'vl S uti lity I ls you build a 
screen layout online at the CRT. Then 
it automatically generates OBOL 
record descriptions for inclusion in your 
program. 

Forms-2 
A superset of FORM , it eli minate the 
need to write simpl data nlry and 
inquiry programs, because the programs 
can be automatica ll y general d from 
creen definitions. 

Environment 
CIS COBOL products run on the 0 0 
or Z 0 microprocessors under the CP/ M* 
operating system. and on the LSI· 11 
or PDP-11 processor under R'f.11. 
They are di stribut "cl in a vari ty of disk 
forma ts an d com with a utility that 
enables you to us any make of CRT. 

OEMs 
Int · I has adopted CIS COBOL and offers 
it (as iCIS·COBOU fo r th eir In tell c and 

r--------------~ 
nd me mor information for: B4 

0 ingle Copy e1 
0 Rese ll er and Distributor Licensing 
Name___________ 

Title ____________ 
Company__________ 
Addr ss__________ 
City/ Sta, ... __________ 

Zip/ Phone _ _ _______ 

Computer Model _______ 
Version of DOS_ _______ 

- MIC::RO FOC:lJS""I 
~I ic:rn focus Inc. • 1601 Ci,·ic Center Diive • 1 
S;in t;i Cl;ira · CA 95050 · Tcl:( 40 l 9 1-6961 • 1 
Telex: 171 ·135 ~ llSS ION NT,\ I 
U.K . Olfice · 5 1\ cacia R0<1d • S1. John · \\'ood • I 
London NWS 61\G • Tel : 01722 8 43 • Te lex : 
228!'.3!l ~ !ICIWF G I 
L--------------~ 

iC IS (.'.( )B()l. di st nhu•m~ include- Vect 11r Gr.ap!uc. Onyx yslt·rn ~. All 11~ l' 1 ~11llHllL•r S)'!!>-kllb. Lifl·bn:tt As~11...,•1 1t·~. ul'St.:arch ~bl'h 11h'S, °l'dL"fulUillll ln J! ..Modular lh1 ::0- 1Ul"~... S \-~h:m~. !( t1 i1. ~ 1 i d ~ni.Wl1 . 
Rosu onics.~mdJnhn~r.n - L:iircl Inc. t lnt rlk>c I !> :11r:irlcnrn rk uf lolt· l ( orp. •(..' I ' ~ I 1~ :1 lntll1·m:uk uf h1.1.m:11R.~..,.·au:-h lr1it.' · 
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Listing 1: Structured English specification 
of COUNT module to find and count the 
liberties of a connected group containing a 
stone at point "x" of color "color." 
COUNT calls itself recursively, saving x 
on the push-down stack dun'ng each call . 

COUNT(x, color): 

IF x is not off the edge 

THEN 


IF there is a stone at x AND 

It is the glven color AND 

it is not marlced 


THEN 
marlr. It 
CALL COUNT(NORTH(x), color) 
CALL COUNT(EAST(x), color) 
C ALL COUNT(SOUTH(x), color) 
CALL COUNT(WEST(x). color) 

ELSE IF there is no stone at x 
THEN 

marlr. the point ;:11:1 " liberty 

Increment the liberty count 


END 

END 


counted, a best (move, liberties) pair 
is updated if the new move is adjacent 
to a group of a smaller or equal 
number of liberties. Since black 
groups are counted after the phase in 
which white groups are counted, a 
move by black in contact with a black 
group with one or two liberties is 
automatically preferred to a move 
adjacent to a white group with the 
same number of liberties. An excep
tion was put in later: when Wally 
finds a chance to capture a white 
group on the next move, he always 
takes it, even if some black group also 
has only one liberty. There is some 
doubt whether this exception was 
wise, however. 

Ko and Illegal Moves 
There are two situations in which a 

move on an unoccupied point is 
illegal. A move that leaves one's own 
group with no liberties is illegal. 
Figure Sa shows a move by black that 
would be illegal because the resulting 
black group would have no liberties. 
A move resulting in the capture of an 
opponent's group, as in figure Sb, is 
permissible because removing the 
captured group creates at least one 
liberty. 

The second type of illegal move 
arises from a ko, illustrated in figure 
6a. If white captures the central black 
stone on his next move, the position 
will look as in figure 6b. Now black 
can capture the white stone and 
reproduce the original position in 
figure 6a. This could go on forever. 
To prevent such infinite repetition, 
the Rule of Ko was introduced: no 

listing 2: Module specification for the main loop of the Go
playing program and two of its called modules. 

MAIN: 

place blaclr. handicap stones 

LOOP 


display the board 
get white's move lrom keyboard 
CALL WEFFECT for the effect of white's move 
CALL BEFFECT to obtain a tentative bl.ack move 
CALL PATS lo check: for a pattern match 
place blaclr. stone 

END 

WEFFECT : 
FOR each point x with a bl.,,clc stone DO 

CALL COUNT(x,blaclr.) 
IF the group has no liberties 
THEN remove its stones 
ELSE IF the group has at least one liberty 

Micro
up to 
imple

mMfattotil tWlce the memory 

QP8dty. You've got the best hard
 ~ ware for the best software around. 

On·board Z80 
PASCAL-JOO includes a Z801 processor, so 
you can run your current software-including 
CP/M'-without modification. Ready to con
vert an application to Pascal? Do it anytime, 
with no disruptive hardware changes. 

THEN 
choose a liberty not on edge line 
IF the group has 1 or 2 liberties 
THEN CALL EVAL for the chosen liberty 

END 

END 


BEFFECT: 
FOR each point x with a white stone DO 


CALL COUNT(x,wh!te) 

IF the group has ex.actly 1 liberty 

THEN 


designate it as the black move 
remove the white stones 
EXIT 

ELSE IF the group has 2 or more liberties 
THEN 

choose a liberty 
CALL EVAL for the chosen liberty 

END 

END 


PASCAL-IOOcomes 
complete with extensive documenta

lion-<>ur users say it's the best around! 

New Generation S-100 
PASCAL.-100 is designed for the versatile, DigicompResean:tlOexible S-100 bu.s. FuUy compatible with 

Terrace Hill llhaai, NY 14850the new IBEE4i96 standard, yet works with 
(607) 273-5900 

'Rlllrmut of wci1mi Olpi.l 'llodc111&1k o( Uolm1i1~ or Califomil 

'Rqjstmd Tmkmm o( ZiJos, ID<. ·~creel Tudcmut or Dipi.l ltclwcb 
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NOW CLEANING YOUR OWN 

DISKE 11 EHEADS COULD SAVE 


YOU A$40 SERVICE .CALL. 

AND AlDT MORE. 


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

And that service call might 
not even be necessary. 

3M solves the problem

In aeconda-and leaves 


your heads 

"Computer Room Clean•: 

The Scotch.s head-cleaning 

diskette kit lets you clean the 
read-write heads on your 
8" or SW' diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed of dirt, dust, magnetic 
oxides-all the thln9s that can 
get into your machines every 
day. And foul them up. 

Just saturate the special 
white cleaning pad in its jacket
with the cleaning solution. Then 
insert the jacket Into the disk· 
ette drive and turn It on. Your 
machine does the rest. The 

At only $1 per cleanlng

lt's the best Insurance you 


can get. 

This fast-cleaning new Scotch 

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

Wlth the Scotch head-clean
ing diskette kit, you could save 
yourself a lot more than just a 
service cal l. So try this remark-

heads are microscopically cleaned able kit today. For the name of 
without wear, without abrasion. 

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

i 

' 
A Scotch clean/ng diskette shownmachine teardowns. before use, and after 15 cleanings 
of recording heads. 

the dealer nearest you, call toll 
free: 800-328·1300. 
(lh Minnesota, call collect: 
612·736-9625.) Ask for the 
Data Recording Products 
Division. 

(Not yer 11vB1111ble frx Burroughs Mlnl·DISk II. 
Vydec or98TPI DrMI) 
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Mauro MP·250D Prooc 

The $695 pen plotter that gives 
professional accuracy with 

superb line quality! 
Mauro 's design innovations make it possible 
to produce a high quality , low cost plotter 
that out-performs every other plotter of 
comparable price on the market today. In 
fact, its line quality matches that of plotters 
costing $2,000or more. 

Proac draws with .005 "/step resolut ion 
and ± 0.5% @ 17' ' degree of accuracy at 
speeds of 2.5" per second or higher . A 
unique multi-point paper drive helps achieve 
th is level of accuracy, making Proac suitable 
for a wide variety of applications for which 
Mauro is developing supportive software. 
Programs currenlly available include: fl} 
Complete 2D and perspective plouing, in
cluding ASCII and curve generation which 
are avai lable as relative linking lib ra ries (L80) 
for Microsoft compatible software products, 
Fortran-SO, Cobol-80, Compi le r Basic, and 
Macro-80 in CP/ M compatible files on 8" 
IBM -374-0 or SY. '' Northstar formatted 
disk s. /2/ Apple II UCSD Pascal implemen
tation of Turtle Graphics including full 128 
ASCI I character se t; Pascal subrou tines are 
Fortran compatible. {3} Complete scien1ijic 
and business data graphing package for Ap
ple IL Includes data editor, Hi Res screen 
preview, Axis tic marks, labeling and scaling, 
data overlays, names and comments , point, 
line. bar, and pie graphs, 128 ASCII charac
ter set, data file handling. /4} Schematic 
drawing system for TRS-80. Has two font 
system: . IS" grid for B size, and . I" for A 
size drawings. Comes complete with 
predefined symbols for standard logic, linear 
devices . passive and active components, con
nectors, and 128 ASCII character set. System 
is menu driven with placement of symbols 
and interconnectors done under cursor con· 
trol on the screen before plouing. Other soft· 
ware is i11 de ve/opmelfl and will be available 
11po11 comple1io11. 

Proac comes with full vector driving 
software for 8080, 6502, and 6800 based com
puters. Interfaces are available for Apple , 
TRS-80 and PET. With the addition of the 
SIA 250 intelligent interface, Proac becomes 
compatible with any computer. 

Contact Mauro Engineering about com
plete information and specifica tions for MP
250B Proac and available software. 

M.AURO ENGINEERING 
2220 Pack Trail, Mount Shasta, CA 96067 

Telephone 916 926·4406 
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Price/Performance Breakthrough! 

(o) 

(b) 

Figure 5: J/legal moves. The point marked 
x in Sa is illegal for black because it would 
result in a black group with no liberties. 
The point marked x in Sb is permissible, 
however, because it captures the two 
white stones, leaving the inner black 
group with two liberties. 

player may move so as to reproduce 
the board position existing just prior 
to his opponent's last move. A move 
must be made elsewhere to change the 
board position before the ko capture 
is allowed. 

lookahead 
Kos are common and often critical 

in master games, but at Wally's level 
it was simpler to leave out the Rule of 
Ko. However, it is essential to avoid 
suicidal or totally wasted moves 
which fill in the last liberty of a 
group, or leave it only one liberty, so 
that the group will be captured 
anyway. Hence a limited lookahead 
capability was adopted. The last step 
in evaluating a suggested black move 
is to put the stone down tentatively 
and count the liberties of the resulting 
black group . This is done by calling 
COUNT. The move is rejected if t.he 
resulting group does not have at least 
two liberties. 

The complete move evaluation 
module, EVAL, is shown in listing 3. 
The module LOOKAHEAD saves the 
current (move, liberties) pair before 
COUNT is called with the tentative 
black stone in place. 

Pattern Matching 
Wally's most intelligent-looking 

moves are pattern matches. There are 
common configurations of stones 
which suggest an obvious next move 
to a good player. Wally has a table of 

(o) 

(b) 

Figure 6: Ko. In 6a, white can capture the 
black stone, resulting in 6b. It is illegal for 
black to restore 6a immediately by recap
tun'ng the white stone; he must wait a 
turn. 

patterns of this sort; these patterns 
are illustrated in figure 7. Each pat
tern includes one white stone and two 
black stones, with a third black move 
indicated. Patterns 7a thru 7e repre
sent responses to threatened connec
tions. Patterns 7f and 7g create good 
"shape." 

In Go, as in other spheres, there is 
truth to the motto, "In unity there is 
strength." The first step in capturing a 
group of stones is to cut it off from 
any other large groups nearby . Two 
weak groups, when connected into a 
single large group, often have a much 
better chance of survival. That is why 
defensive moves like figures 7a thru 
7e are important. 

Good shape in Go is a local posi
tional strength. It is characterized by 
diamond-shaped configurations, or 
box-like shapes with at least two solid 
walls . These patterns enclose an area 
in an easily defended way, and serve 
as a basis for expansion. Moves like 
those in figures 7f and 7g are ag
gressive moves that take area while 
expanding against the opponent's 
outposts. 

The program looks at each white 
stone, trying to find two black stones 
near it in the same relative positions 
as in one of the patterns. The table 
entry for a pattern contains the ver
tical and horizontal displacements of 
the two black stones relative to the 
white stone, and that of the suggested 
black move. If the two black stones 
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are found and the point for the black 
move is unoccupied, the black move 
is returned for evaluation. 

Each pattern must be considered in 
all possible orientations around the 

Listing 3: Module specifications for move 
eva luation, lookahead, and pattern 
matching. 

EVAL(move,llberlles): 
GLOBAL (besl·move, best-liberties) 
IF liberties s best-l iberties AND 

LOOK AHEAD(move) ~ 2 
THEN 

best·move = move 
best-liberties = liberties 

END 

LOOKAHEAD(move): 

pla.ce block stone at move 

CALL COUNT(move,black) 

remove b lack stone 

RETURN count of liberties 


PATS: 
FOR each while stone DO 

IF there is a pattern in the table 
centered on that white stone 

THEN 
get suggested black move y 
CALL EVAL(y,2) 
EXIT 

END 
END 

white stone. Three-stone patterns 
have either four or eight orientations, 
depending on their lateral symmetry. 
The program trades table space 
against program space by performing 
180° rotations automatically. Thus, 
two or four table entries representing 
different orientations of each pattern 
are needed to account for all 
possibilities . 

Pattern matches are checked last, 
because they almost always take 
priority over moves arising from the 
earlier phase of counting the liberties 
of groups. Pattern-match moves are 
associated with an artificial figure of 
two liberties to set their priority. 
Thus, if Wally can capture a white 
group, or avoid the capture of a black 
group having one liberty, he will do 
so despite any pattern matches . The 
priorities of the patterns are deter
mined by the order in which they are 
checked, since the first match found is 
returned. 

Ghost Stones 
The edge of the Go board is 

strategically important because it 
helps to wall off areas. An attempt by 
white, for example, to invade be

(212) 986-7690 

MAIL ORDER ONLY 
Micro Computer Yoar o.. Stop for. •.Qaellty and"••• s.v1.... 

DISC 0 UNTcompany 

QUALITY • DEUVERY • SERVICE 
60 E. 42nd St. Suite 411 New York, NY 10017 

l6K · 888 
32K - $ 1088 
2022. $695 APF 2040. $1088CENTRONICS IMl · $495 8050 - $1535 

CALL FOR PRICES IM2 - $988 8032. $ 1495 

ATARI 
800- $795 ~ 


~ 
,, /[~~~ ==r- XYMEC NEC/m.!. .!SB§ HQ 1000 · $2395 SPINWRITER 

5510 . $2795 
5520. $2990 

SALE! 

EPSO MX·80 
EPSON MX-70 

PAPER TIGER 
445 & 460 

CALL FOR PRICE 

SUPERBRAIN* 

32K - $2445 
64K · $2749 
64KQD · $3395 

\ 

DJABLO 

630 


$ 2195 


1730 . $2195 

* (DENOTES rTEMSNAIL ORDER ONLY SHIPPED F.0 .8 . VC)
e:nd CertlAed heck {Persona] o r Company Checks require 2 week.s to clear. ) 

Wtt. pay 011 shtpJ)lng "nd lnsuraJ'lce charges n.c11p1 h mf mar·ked wUh asle-rlsk PHONE (212) 986-7690VI A. Mas.ierCharge add 5% .V.S . Ref!ldenls add .t11)propd$lt $ales t a,:ii:. 

tween a black stone and the edge of 
the board should be defended against. 
The first five patterns in figure 7 
already defend against threatened 
connections; why not use them to pro
tect the connection between a stone 
and the edge of the board7 Imagine 
that there is an additional row of 
black "ghost" stones all around the 
board. As figure 8 shows, a white 
move near the edge can then invoke a 
pattern. This idea was implemented 
in the pattern match by allowing off
board positions to count as black 
stones tested for in each pattern. 

Edge Moves 
One of the most startling im

provements in Wally's performance 
resulted from a simple observation in 
the first few games. Groups on the 
edge of the board, when attacked, 
often extended fruitlessly along the 
edge, as in figure 9. A prohibition 
against edge moves, except to capture 
or on a pattern match, was added. 
Wally's play began at that moment to 
take on the character of an opponent 
to be reckoned with. 

Handicaps 
Go has a handicap system that 

allows an expert to play an even and 
interesting game with a novice. Black 
is given a head start of two to nine 
stones on designated points-the ones 
marked with black spots on the board 
(see figure 1). The handicap stones 
are placed symmetrically like die 
spots, except that a handicap of three 
stones is placed on three comers. Ad
ditional handicap points, for a total 
of up to seventeen stones, were added 
for Wally's benefit, since it was not 
expected that he would be a strong 
player. Each additional handicap 
stone accounts for roughly 10 points 
difference in score. 

The handicap stones help to make 
up for Wally's lack of overall 
strategy. The handicap points are 
good points to occupy early in the 
game, so a large handicap solves 
much of the strategy problem. 

Eyes and Life 
Wally has a blind spot that costs 

him dearly against experienced 
players: he does not understand that 
any group, no matter how large, will 
be captured unless it has two "eyes," 
or sufficient space to make them. An 
eye is an unoccupied point or con
nected group of points. A group 
enclosing two eyes is immune from 
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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 ZBOA and 8085A users , with 
bank select and optional parity bit. 

SUPERAM™ 5-0ur fort hcom
ing IEEE-696 (S-100) compatible 
RAM wil l provide 64 Kbytes of 
dynamic RAM as either 32K x 16 or 
64Kx8. 

With ECC , tool 
Announcing the SUPERMEMTM 

ECC! This is the ultimate in memory 

Circle 79 on lnqu lry card. 

Show n Lefl to Righi : 
SUPERAM 4 
SUPERMEM-ECC 
SUPERAM 2 

data protection : built-in a utomatic er
ro r correction . The SUPER MEM 
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 · 
trolle rs, or even complete systems , 
give PIICEON a call. We might have 
the answer to your product need . 

And That's Not Alli 
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 5 1/ 4 and 8-inch Win 
chester control. 

WRITE FOR OUR NEW BROCHURE 

O EM C omputer P roducts 
2350 Bering Drive 
San Jose, CA 95131 
(408) 946-8030 © PllCEON . I C. 1980 
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Wfive lowered the 

No, the low CompuServe $5.00 per hour charge 

hasn't changed, but the world of information 

we offer is growing steadily. 

Of CompuServe 's 22 large computer systems, 10 are 
housed here in our Dublin, Ohio Computer Center. 

More Computer Power 
The number of CompuServe customers 
keeps growing-now more than 8,000 
strong . The more customers we have, the 
more computer power and access lines we 
dedicate to our Information Service . Our 
22 mainframe computer systems provide 
sufficient power and capacity to serve 
thousands more . 

More News 
In addition to the Associated Press , we 've 
added more news. Read The New York 
Times and all the news that's fit to print, 
including Broadway show and movie 
reviews , stories from Pulitzer Prize-winning 

116 BYTE April 1981 

writers and more. We are continually 
adding new features to the information 
service, so check our "What's New" 
section regularly to see what other 
information is available. 

TRS-80~ Color Computer 
and Videote M 

The CompuServe Information Service is 
sold in Radio Shack®Stores and, in 
addition to all the major brands of com
puters and terminals , can be used with 
the new TRS-80 Color Computer and 
Videotex terminal. Our special software 
formats the information in easy-to-read 
pages. Go forward , backward, anywhere 
in the CompuServe Information Service 
databases - even directly to a page of 
information. 

Big System Reliability 
When we say we're reliable , we mean it. 
In fact CompuServe computers were up 
and running for a 99.6 percent reliability 
factor last year. We 've also built in many 
"invisible" features like data error detection 
and retransmission - all those technical 
enhancements which add up to the 
CompuServe Information Service being 
ready to use when you 're ready to use it. 

Radio Shack. TAS-80 aod Videolex are tracemarks of Taney Corporalion. 
ATARI is a tra demark of ATARI. Inc. 



cost of the world. 

.. ,.. ............ _____ _ 
IJ-------·-··-~~·----·-- 1• ~' ...  i.:..::..:.:..:  \ 

There's an energy 
managemen t system, 
home repai r tips, 
discount information, 
personal hea lth infor
mation and more . 
Better Homes & 
Gardens provi des 
household 
information such 
as recipes, 
nutritional 
analyses and 
meal plans. 

That's 
Entertainment 

- . - . .. - -- . . . .. . ... ~-. - . - . -

Access to all the 
CompuServe services , 
including electronic mai l; 
bulletin board; CB 
simulation; newsletters from 
Radio Shack . Atari " . and 
others; up to 128K storage free 
plus all the services listed 
here are yours . Access time 
is on ly 81/3 cents per minute 
between 6 PM and 5 AM 
weekdays and all day 
weekends, billed to your 
charge card. It's a local 
phone hook-up in more 
than 260 U.S. cities . 

All kinds of games 
(in clu ding some for the 
kids), book and movie 
rev iews, astrology and 
the latest sporting event 
news- even point 
spreads and injury lists. 
There's the 

CompuServe line printer 
art gallery and even a 

national user opinion poll 
for instant feedback on 
current events . 

A complete program. 
The AP financial wire, 
newspaper financial 
pages , Raylux Financial Finance 
Advisory Service, the 
Commodity News 
Service and personal 
financial programs . At 
a slight additional 
charge , you can 
retrieve fundamental 
financial data on 
more than 1 , 700 
companies from 
Value Line , and MicroOuote offers current and historical 
data and special market reports on more than 40,000 
stocks, bonds and options , updated daily . 

While the 
CompuServe 
Information 
Service is 
designed for 
everyone , 
MicroNET 
Personal 
Computing 
is for the 
knowledgeable 
computer 
hobbyist or 
business 
person . You can buy software and have it downloaded 
directly to your person computer. Use programming 
languages such as APL-SF, EXTENDED BASIC, 
MACR0-10, SNOBOL , EXTENDED FORTRAN and 
PASCAL, use word processing and text editing 
programs . 

Not 1985, NOW! 
See for yourself what a state-of-the-art electronic 
information service can do. Get a demonstration at 
a Rad io Shack • computer cente r or sto re- or write 
to us for further information. 

C.OmpuServe 

Information Service Divi sion 
5000 Arl ington Centre Blvd . 
Columbus , Ohio 43220 
(614) 457-8600 
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(a) (b) (c) (d) 

( e) (f) (g) 

Figure 7: Patterns. In each of these seven configurations, the black move marked x is 
suggested when the white stone and the two other black stones are already present. 
These patterns are applied in all orientations. 

capture, because a group cannot be 
captured unless it can be brought 
down to only one liberty . A group 
with two eyes will always have at 
least two liberties. The opponent can
not fill either eye because such a 
move would fill all the liberties of his 
invading stone, and hence is illegal. 
Figure 10 illustrates this. 

Wally does surprisingly well 
despite a fundamental ignorance of 
the facts of life. Captures and pattern-

matching moves tend to create eyes 
more or less automatically. 

Play Experience and 
Improvements 

Wally plays like a beginner; 
however, he does play better than 
people just introduced to the game. 
Experienced players are surprised by 
the reasonableness and apparent skill 
of some of Wally's moves but are 
quick to discover that he does not 

know about forming two eyes. 
Along the present lines, there is no 

room for significantly improving 
Wally within the 1 K-byte memory 
that my KIM-1 has. With a memory 
extension, the first improvement that 
springs to mind for the future is a full
sized board. The Rule of Ko is not 
hard to implement and should be in
cluded. Many more patterns ought to 
be added, and the pattern-matching 
mechanism could be more general. 

Wally should be taught something 
about ladders, if only to avoid them. 
A ladder, illustrated in figure 11, is a 
sequence of moves that ends in 
disaster for one side or the other, 
depending on conditions several 
moves ahead. 

The most challenging problem for a 
Go-playing program is how to 
recognize when a group does or does 
not have the potential to form two 
eyes. 

Looking ahead down the move tree 
as a general approach, as is done in 
chess-playing programs, has two 
obstacles: the sheer number of pos
sible moves at each tum, and the need 
to first develop a way to evaluate the 
board configuration. The best can
didate for an evaluation function is 
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~ HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 
~ FOR THE TRS-80* Mod II 
~ NOW YOU CAN HAVE THAT LARGE COMMON OATA BASE!! 
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MORE FOR YOUR 

RADIO SHACK 


TRS·80 MODEL I ! 


THE DATAHANDLER 

DATABASE MANAGEMENT 


SYSTEM IN MMSFORTH 

Now the power , speed and compactm1ss ot 
MMSFORTH drive a major app lications pro 
gram tor many or YOUR home, school and 
business 1asks! Imagine a .sophisticated 
database mana~ement syslem with l lex ibll l· 
ly 10 create, maintain and print malli ng li sls 
with multiple address li nes. Canad ian or the 
new 9-<l igit U.S. ZIP codes. and multiple 
phone numbers. plus the speed lo load hun 
dreds or reco1ds or sort them on several 
lields in 5 seconds! Manage Inven tories with 
selec tion bY any character or combina t ion . 
Balance checkbook records and do CO NOI· 
TIONAL reporllng or expenses or other cal · 
curations . Fi le any records and rec all 
selec led ones wllh optlonal upper/lower 
case malch, In slandard or custom lormats. 
Personnel. membernhip li sts, bibliographies, 
calalogs ol reco<d, stamp and coin collec
liOns-you name iU ALL INSTANTLY, wi th
out wasted bytes , and wllh cueing from 
screen so good that non-programmers quick· 

:r1~a!t~~ l~su~~~~ w~~~a~~.81;,,~~;nf;~~ daa~~ 
checkbook use. 

Technical : Handles da ta as compressed In
dexed sequentia l subfiles or up 10 25K cha1
ac te1s (9K In 32K RAM). Access H dala 
diskettes . Modified Ouicksort. Optionally 
precompi les tor 5-second pmgram load. Sell
adjusls ror many mutine mods. Suuc1ure<1 
and modular MMSFORTH source code ideal 
tor cuslom modltications. 

THE DAT AHAN OLER Vl.I , a very soph
istica ted database manage.ment sys tem 
operable by non-p1ogrammars (requires Olsk 
MMSFORTH. 1 drive & J2K RAM): wilh 
manuals, . .. , . ... . ... , . ...•..... S59.95" 

m!lii[J§FORTH 

THE PROFESSIONAL FORTH 


FOR TRS-80 MODEL I 

(Over 1,000 systems In use) 

MMSFORTH Disk Syslem Vt .9 (rnquires 1 
disk drive & t SK RAM) • . •• .... just $79.95" 
MMSFORTH Cassette Sys tem V1.8 (<equires 
Level II BASIC & 16K RAM) .... . .. . SS9.95" 

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Soure e code prov I ded 
MMSFORTH Newsleller 
Many demo programs aboard 
MMSFORTH User Groups 
Programming sta rt can adapt 
THE DATAHANDLER to YOUR needs. 

MMSFORTH UTILITIES DISKETTE: Includes 
FLOATING POI NT MATH (L.2 BASIC ROM 
routines plus Comp lex numbers , 
Rec tangular·Po lar coordinate conversions, 
Degrees mode, more), plus a lu ll Forth·slyle 
ZBO ASSEMBLER; plus a powerful CROSS· 
REFERENCER lo list Forlll wo1ds by block 
and line. All on one diskette {requi res 
MMSFORTH , 1 d<ive & 16K RAM), .• S39.9S" 

FORTH BOOKS AVAILABLE 
MICR OFORTH PRIMER {comes w i th 
MMSFORTH) separately .......... S1 s.oo• 
USING FORTH - more detai led and advanc 
ed than above ' • . ' ' ' ' ' ' ' ' .••... .. s2s.oo· 
THREADED INTERPRETIVE LANGUAGES 
adva nced , excellent analysis or 
MMSFORTH ·llke language . . ... . ' $18.95° 
CALTECH FORTH MANUAL - goo(I on 
FO<th internal s1ructure, etc ... , . .. S10.00' 
• - Soltware prices inc lude manuals and re· 
Quire .signing ol a sing le-system user 
license. Add $2.00 SJH plus Sl .00 per addi
t ional boo~ ; Mass. orde1s add 5% lax. 
Foreign orders add 20% . UPS COO, VISA & 
MIC accepled ; no unpaid purchase orders, 
please. 
Send SASE tor /tee MMSFORrH in lormal•Oll. 

Good aeale1s sougnr. 

Get MMSFORTH producls Imm your 
compu ter dealer or 
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Figure 8: Ghost stones. The black move at 
r is suggested by the pattern in figure 7d 
because there is an imaginary b/t,ick stone 
at point Y , off the edge of the board, for 
purposes of pattern matching. 

Figure 9: Running along the edge. Before 
the program was modified, black would 
move at x. white could respond just above 
r , and the process would be repeated until 
the black "worm" reached the edge of the 
board and was captured. Edge moves are 
now prohibited except for captures and 
pattern matches. 

Figure 10: A safe group with two eyes. 
White cannot capture b/t,ick because both 
eyes, marked ;c, would have to be filled . 
But white can make only one move at a 
time, and a move in either point is illegal. 

---+--+---+--1- 4 -

I 

2-3 

I I 
6 - 7 

I I 
-~---~---5 - 8 - 9-

Figure 11: A ladder. White threatens to 
capture black by moving at 1. When black 
attempts to escape at 2, white moves at J, 
and so on. The black stones form a stair
case that eventually reaches the edge of 
the board and is captured by white 9. If 
there were a black stone at 6, however, 
black would escape, and white would be 
left in a vulnerable position. 

an estimate of the area controlled by 
each player. When an area is only 
loosely surrounded, however, or an 
invasion is in progress, it is very dif
ficult to determine the ownership of 
many points. A possible approach is 
the perceptual-grouping heuristic 
method developed by Zobrist 
(reference 3). Move tree searching is 
probably the only way to find the 
best move in confined tactical situ
ations, like those that appear in Go 
problem books. 

Another improvement suggested 
by chess programs is to include some 
of the countless known corner open
ings, or "joseki." Joseki are useful 
anywhere in the board, and should be 
implemented as an extension of the 
pattern matching. 

After a move that leaves an 
opponent's group with only one liber
ty, one is supposed to say "atari" to 
warn him that his group is about to 
be captured. Wally says nothing, and 
I have lost large groups by failing to 
notice an impending capture. "Atari" 
goes in next. • 

References 
1. Ryder, J . " Heuristic Analysis ol Large 
Trees as Generated in the Game of Go." 
Stanford Universlly: Ph D Thesis, 1971 . 
2. Wilcox. B. "Computer Go." American Go 
Journal, 1979. 
3. Zobrlst, A. " A Model of Visual Organization 
for the Game of Go." AF IPS Spring Joint 
Computer Conference, 1969, pages 103 thru 
112. 
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That's the MEASUREMENT systems & con
trols DMB Series of S-100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, DYNABYTE, NORTH 
STAR, MP/M, and most other S-100 systems. 

Definitely a winner, the DMB Series is avail · 
able with Bank Select (DMB6400) or without 
( DM6400) and utilizes industrial quality con
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 

The DMB6400 uses 1/0 port addressing for 
the bank select feature. A switch provides the 
ability to select any one of the 256 1/0 ports 
for addressing the memory banks. The mem· 
ory is configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 

A Division of MEASUREMENT systems &. control s 
Inco rporated 

Outstanding features such as those listed 
below make the DMB series the UNBEATABLE 
S-100 Memory: 

• 	 Four independent 16K software select 
able banks. 

• 	 Each bank is independently addressable 
on any 16K boundary. 

• 	Switch selectable bank sizes - from 
16K to 64K in 16K increments. 

• 	 Eight banks (512K) per 1/0 port for each 
of the 256 ports. 

• 	Z-80 4M Hz operation with no wait 

states using transparent refresh . 


• 	On-board diagnostic LED's. 
• 	 Low power - 8 watts maximum. 
• 	 Reliable, tested and burned-in memory. 
• 	 IEEE S-100 compatible timing. 
• 	One year guarantee. 
• 	Attractive Dealer & OEM Prices. 

See your nearest computer dealer, or contact 
us for the complete story on the UN BEAT
ABLE S-100 Memory. 
See us at the sixth Computer Faire, booth 1526, San 
Francisco April 3.5 

867 North Main St. I Orange, Calif. 92668 / (714} 633·4460 
TWXfTELEX: 678 401 TAB IRIN 



Build Your Own Turing Machine 


In 1936, Alan M Turing gave the 
following description of a computing 
machine : 

The machine is supplied with a 
"tape" (the analog of paper) run
ning through it, and divided into 
sections (called "squares"), each 
capable of bearing a "symbol." At 
any one moment there is only one 
square, say the rth, bearing the 
symbol G(r) which is "in the 
machine." We may call this square 
the " scanned square. " The 
"scanned symbol" is the only one 
of which the machine is, so to 
speak, "directly aware." However, 
by altering its m-configuration, the 
machine can effectively remember 
some of the symbols which it has 
"seen" (scanned) previously. The 
possible behavior of the machine 
at any moment is determined by 
the m-configuration g(n) and the 
scanned symbol G(r) . This pair 
g(n), G(r) will be called the "con
figuration ." Thus, the configura
tion determines the possible 
behavior of the machine. In some 
configurations in which the 
scanned square is blank (ie: bears 
no symbol) the machine writes 
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down a new symbol on the square; 
in other configurations, it erases 
the scanned symbol. The machine 
may also change the square which 
is being scanned, but only by shift
ing it one space to right or left. 

A Turing Machine 
consists of three parts: 
a tape, a program, and 

a device. 

Turing's description has become the 
definition of computability . That is, 
if a Turing Machine can work the 
problem, then the problem is said to 
be computable. If no Turing Machine 
can eventually find an answer to the 
problem, then the problem is not 
computable . John von Neumann and 
others have tried to establish a rela
tionship between a Turing Machfae 
and human neural networks. (See 
Michael Arbib's book, listed in the 
references at the end of this article .) 
An overview of these concepts along 
with some history of the problem is 
given in an article by Jeremy Bern
stein (reference 2). An example of a 

hardwired version may be found in 
Jonathan K Millen's article (reference 
3). 

As with other problems involving 
computing machines, the first step is 
to carefully define the problem or 
task. Once a careful definition has 
been given that defines and limits the 
scope of the project, we may then at
tempt a solution. The solution may 
take on many forms depending on the 
intended use of the project. 

In this article, I will describe a finite 
(theoretical) Turing Machine (TM) 
and the implementation of a Practical 
Turing Machine (PTM) in hardware, 
in a program for the 6800 micro
processor, and in a FORTRAN pro
gram. These implementations are 
equivalent in that they accept the 
same input and, for that input, pro
duce the same output. 

Turing Machines-a Definition 
A Turing Machine consists of three 

parts: a tape, a program, and a 
device . The tape consists of an in
finite array of ls and Os. The device 
writes on the tape and moves the tape 
according to the program. (See figure 
la.) 
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64K TWIN MINI+ lOM 5% HD64K MINI 
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12BK  2MB  FLOP 
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5X 64K - 10MB  lMB FLOP 
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-------./
ORIVELESS SLAVE NETWORK 

256K  10MB  FLOP 

2 - 4 USER MP/M@ 

5X 64K  35MEG  l7MEG TAPE 



THANKS FORHELPING 

TO KEEP UNITEDWAY 


IN BUSINESS. 


Every year, United Way successfully continues to 
upport local human service agencies in communities all 

across the United States. 
A lot of the credit for this success goes to the 

dedicated efforts of people in business - to top corporate 
leaders who volunteer their organizational skills 
and financial expertise, to middle-management people 
who work lunch-hours and evenings to help organize 
local campaigns and collect money, to the newest 
mai lroom clerk who wallows his hyne s and asks his 
fellow workers for a last-minute contribution. 

And by operating like any other modern, well -run 
business enterprise, United Way succeeds in 
delivering the maximum in human services 

• 
. 

for the dollars that are collected. Y"1 
Thanks again for your help. 

Thanks to you. It works. f"or all of" us. United way
m 
~ A Pubhc Si1rv1C~ of Th1:s MJigHtne & The Ad wer t1,1ng Ccunctl 

124 BYTE April 198l 

(AppleWorld 
~ 3·0 ANIM,>TEO COLOR GAAPHrCs 
--,....	Wrn1eon 10 nM!eP'uno ie:Ode 


Th• p1ogr1m mltdt- tamous on na tion•1 T.V.! 

b)I Paul ltJ~US 


APPLE WORL.D turns your Api;ilo 1n10 a sopn1:s.11eawd 
• 	 gri1<i;ih1e.1 w:s.1em c.a,Pa.Dle o' Cfeahng e.n1mri1e<1 
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Relational Query System For Management 


DATABASES: You've Heard The Hype Before... 
The Truth IS... BEQUEST DILIVEBS! 

DATABASE REPORTING
• Automatic head lines 
• Au tomat ic field edi ting 
• Report fields can be calculated. sub-totaled & 

cross-footed in any manner desired. 
• Opt ional counter breaks may be set 
• Au tomatic grand totals 
• Automatic statistics 

REQUIREMENTS 
Superkram (see below) and: Commodore Pet 
32K (40 or 80 col. ) and 2040/ 4040/8050 disk OR 
Apple II 48K with Appleso ft or language system 
and 2 disk drives or CORVUS. 

DATABASE MAINTENANCE 
• Uses sophisticated screen lorma tt lng & data 

enlry, l ike on IBM 3270's! 
• Genera tes it's own sc reens automatical ly! 
• Handles records up to 4K in length, using 

mu ltiple screen "Pages"! 
• Aulomat ic data compression 	lor increased 

disk capacity 
• Uses Superkram (See below) access method 

for incred ibly last access, LESS THAN .2 
SECOND FOR A RECORD! 

• Automat ic index creation/maintenance 
• Automatic maintenance capabilities 
• "Goof-Proof" error handling 
• Input can come from VISICALC'" or 

SOURCE'" 

Now With Multi-Key 
Capabilities 
For Apple & PetSUPIBKBAM_ 

b!f l< ton 01f'r·ma:nn 

Since KRAM ' '"was introduced in 1979 it has fast become known as the quickest 
and most powerful access method for serious Apple and Pet users. Now, after 
hundreds of requests we have added MULTl -KEY, MUL Tl-INDEX, functions, 
as well as increasing processing speed. 
•BMl .J70 users have VSAM 4V1rtua• S1or.ag.e Access M etho<O 1.0 
prow1® 1.;.$1. ''Oxlbl• keyed-ac;cess 10 1ne1rdsu1 Now SUPER K F=IAM 
4Koycxt Rando111 Aoces'S Me1hodl , hom Un1tod So1•waro of America. 
g,vo~ A.ppl-e an.d Pel users 1ne $3M<t flif:11~1bty• .sUO$lanlla lly 
lnt;.rQaSJng the proce.ss1ng POYl"Or Of !hit App le llM Pe1 

Um1• SUPER KRAM 1flc only ~random acC:Hs~ C.8?'10.IJ ty 1n tl'le 
App.lo :md Po• consisted ot a cruoe fotm 01 " rela11...~ 1 ooorcr 
l)ro.ciossmg \"lh1r.o l has •s u1•ble tor 'ri!fy s1mplfl l1l l) F) ~ 1ca1io.ns , 11 t.atls 
la1 &hon ol 1he nee<is ol 1ottnv':i; busrnns and an.alfhca l 
B.PPl..Cal•OOS Us.1ng SUP'ER t<AAM fOC:Ords may be p ro~!i:ea riv 
llJliy one o l rnul11 p lo -.CcyM Vil lues. wt-lch ma:,i con!i:l5.1 c t any ki nd o l 
dou~ numbers..• U.<t.rs. :spocsal c.ne.racl.ctS, e-1c fal!n A p p les·s. IOng· 
rtw(.11leci DOS 3 3 aoesn.., tla 'w' e anytning h lb th1st• 

KRAM '" 2.0 Only S99.95 

New York NY 10017 
(212) 682-0347 

DATABASE SELECTION
• Uses screen masks to form query 
• Provides extensive search capabilities 
• Search argumenls can include 

arithmetic/boolean functions, multi-field 
comparisons 

• Queries can generate Input for automatic 
database maintenance 

• Queries can be stored in "Query Library" and 
ex~uled from menu on demand 

• Any number ol fields can be queried 
concurrently 

• 	Query output can be routed to disk. CRT 
repo rt formatte r, VISICALC'" or SOURCE'" 

ONLY $225 

• 	W1111on m 0502 mo11C::h1~ c:Odo 
8.;t51c c:ompa!lbto

• Cre.a1eJOpen a a,a1as~n 
• Pu1 fe<:orn by key 
• Add & d~ltHC 1«;0rdS b'P' kfJY 
• Got any rnc0td bV Futu Pnrti.a• 1cey 
• Accossby1tl'lyti.e-y 1nasM1lcH 25-0C ' I !i~ w1'h Cof'vusci1s.\I~ 
• S Lrpports mu 111p10 d1Us 
• Road n it 1or previous tOC:CNd 
• Oyn.irn1c space a. 11 oc.a1ton 
• Oynn m1.c spoce rech1rna11on 
• Oynn 1r'l1C 1ndeit. COM'1t iC'i:S10n 
• f1lo:; never ~d roorganlz.ntlon 
• Compot1blo wl1h laoguage svs1ems 

AUf'.'NJ!QN-ex1STINCj KRAM usgns. 

Send SIS w11h 01l91nal disk B.fld ROM to l.lmted Sot1w;:1rc !or lmprovl!'d ~eirs.ton o l Krnm 


SUPER KRAM'" Only $175 

SUPER KRAM'S'" Added Features 
• 	 MULTIKEY SUPPORT - AJIOWlhg !hmulra.nMuS fllCt.M!i to .a 

KRAM 1119 by moro tha,n one \:ey flcl<S 
• 	Hl -S:PEEOAEAO - ThrS feature allows lncreas.edl/0 speed up to 

60'.. tas ter d1mng processing ol SUPER KRAM read "eJ;!, rend 
prcwou:s. pul ano dcfio1a requc:slii 

• IM:PAOVEO INOE.X AFICHITECTURE - Allowing faste1 1nde:i1 
searct'ler.s l't.nd more i0U1c:iet'11 disk si:iau lllllll.fl ltOn 

• INTEGAATEO 8AStC COMM ANOS - A ltew.mg SuPel'I KRAM'* 
commands lo 00 coded ln·l1ne 'Wllh Basic. providing eas•c• usa~ 
o' KAAM 1h.an ever berore 

• 	 USE~-SP'CC 1 ~1AaLE BU-FF'i:.R f>OOL - Al lowing the us.et to 
speci tv how many KfiAM hies .ate- alloweo open &I on.a time, wi ll 
suppor1 any mrlnbcr o l K~A.M mes 

• LOGICA.L RECOR OS (KEVS MAV BE NON-UNIQUE 1- Roco•d• 
iH'lOcd lo Ill(!' t<A AM 11 1~ a re 1mme-dl11 IOI)' aCCCIS.Slbict O'f any o r the 
dClllfl-<t<f keys to• the l11<t ~Autom.1n lc UJ>9rade) 

• KRAM 2 0 hlM are totally compaUDle W11h SUPE.A KRAM 

Look for the RED- WHITE-BLUE 
Un ited Software Display at your local 
computer dealer, or send check or 
moneyorder. plus $3. 00 shipping to : 

DEALER INQUIRIES INVITED 
REQUEST & KRAM .:ire tr ad e mu k 5 o t Ul'lllr.d Software o'f Am• • lt.a Telex 640055 
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COMMENTS

NUMBER w 0 AOR w 0 AOR 

0 

1 

2 

3 

4 

5 

6 

0 1 1 1 1 2 CHECK FIRST BI T 

0 1 3 1 1 4 
CH ECK SEC ONO BIT 

0 1 4 I 1 3 

1 l 5 I I 5 WRITE A 1 

0 1 5 0 1 5 WRITE A 0 

0 0 6 I 0 6 LOOP 10 6 I (HALT) 
0 I 5 1 1 5 LOOP TO 5 

PROGRAM 

REGISTER 

R 


DEVICE 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal ControlJer. 

WR ITE 
ZERO 

The Datasouth OS120 gives your DECwriler II the high speed 
printing and versat ile performance feat ures or the DECwriter Ill 
at only a fraction of the cost . The DS120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minu tes. Standard features include : 

• 165 cps bidirec lional prin ting • RS232 in terface 
•H orizontal & Vert cal Tabs • 20 mA Current Loop inlerlacc 
• Page Lenglh Selection •Top of Form 
• 110-4800 baud opera lion • Ad1us1able Margins 
• !000 c ha r~c ter print buff er • Double wide characlers 
• X·on, X·ofl prolocol • Parily se lecli on 
• SelfTes1 •Opliona l APL characler set 

Over 4000 OS120 units are now being used by customers ra nging 
from the Fortune 500 to persona l computing enthusiasts. In 
numerous installations . entire networks of te!mina ls have been 
upgraded to take advantage of to
day's higher speed data 
munications serv ices. LSI 
microprocessor electronics 
and str ict quality con trol 
ensure dependable per
formance for years to 
come . When service is 
required . we wil l respond 
promptly and effectively . 
Best of all, we can deliver 
immediate ly through our 
nat ionwide network of 
distributors. J ust give us a 
call for all the details. 

DATASOUTH COMPUTER CORPORATION 
4740 OwlJlhl E•ens Road• Charlotle, Norlh Carolina 28210 • 70'11523-&SOO 
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TAPE 

(l b) 
START 

READ NEXT 
SIT 

YES 

3 

WRITE 
ONE 

S,6 

STOP 

Figure 1: Mode! of a Turing Machine and 
an example. Figure la presents a symbolic 
representation of a Turing Machine divid
ed into three principal components: a 
program , a tape , and a mechanism or 
device for executing the program. The 
current instmction being executed is 
pointed to by the Turing program counter 
(TPC), the register R holds the contents of 
current tape position. The index I points 
to the character that is currently under the 
tape head. The program given in figure la 
reads 2 bits from the tape and writes a 
third bit to give the three characters odd 
parity (an odd number of 1s among 
them). The program has an initial state 
given by statement 0 and a final or halting 
state given by the infinite loop of 
statements 5 and 6. The flowchart in 
figure lb shows the logic of this program, 
with the numbers beside each box being 
the statement number associated witli that 
position with in the flowchart. 



Turnyour Apple into the world's 

most versatile personal computer. 


The SoftCard™Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple. SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist
ence. Two computers in one. And, the 
advantages of both . 
Plug and go. The SoftCard system 
starts w ith a Z-80 based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SottCard supports most of your Apple 
peripherals, and. in 6502-mode. your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 

BASIC included . A powerful tool. 
BASIC-SO is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BAS IC 
available. It includes extensive disk 1/ 0 
statements. error trapping. integer 
variables. 16-digit precision. exten
sive EDIT commands and string tune· 
tions, high and low-res Apple graphics. 
PRINT USING, CHAIN and COM· 
MON. plus many additional com · 
mands. And , it's a BASIC you can 
compi le with M icrosoft's BASIC 
Compiler. 
More languages. With SottCard and 
CP/M. you can add Microsoft's ANSI 
Standard COBOL. and FORTRAN, or 

Basic Compiler and Assembly Lan
guage Development System . Al l. more 
powerful tools tor your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you' ll agree that the 
SoftCard turns your Apple into the 
world's most versatile persona l 
computer. 
Complete infor-mation? It's at your 
dealer's now. Or. we'll send it to you 
and include a dealer list. Write us. Call 
us. Or. circle the reader service card 
number below. 
SottCard •Sa trademark of Microsoft . Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. Z-80 1s a registered trademark of Z1log. 
Inc . CP/ M os a regi stered trademar of D1g11al 
Research. Inc. 

on disk with the SottCard package. It's 
a powerful and simple-to-use operating 
system . It supports more software 
than any other microcomputer operat
ing system. And that's the key to the 
versatility of the SottCard/Apple. 

T 
Microsoft Consumer Products. 400 108th Ave. N. .. 

Clrcle 86 on Inquiry card. Bellevue. WA 98004. (206) 454·1315 



Text cont inued f rom page 122: 

The device first reads position 1 of 
the tape through the tape head, then 
places the value it finds into its 
register, R. If R contains a zero, the 
device executes the left side of pro
gram statement number Turing Pro
gram Counter (TPC). If R contains a 
1, the device executes the right side of 
program statement number Turing 
Program Counter. 

Each side of each program state
ment contains a value for the 
variables W, D, and ADR. The sym
bol W indicates what is to be written 
on the tape. The symbol D indicates 
the direction to move the tape head: if 
D=O, the tape head is moved one 
space to the left; if D = 1, the tape 
head is moved one space to the right. 
The symbol ADR is the address of the 
next program statement to be ex
ecuted. Briefly, the device reads the 
tape, writes on the tape, moves the 
tape head, and transfers control to 
another program statement. The pro
gram presented in figure lb is a parity 
checker- that is, the machine reads 
two binary digits and writes a third to 

START 

r- -------1 
: D( R,T PC) • I? r- -
L _________J 

give the total 3 bits an odd number of 
ls-that is, odd parity. 

[lt should be noted that the 
previously mentioned notation for a 
Turning Machine is not the one usual
ly encountered in classrooms and 
textbooks. A more formal definition 
defines a Turning Machine with the 
program expressed as a set of 5-tuples 
of the.following form: 

(current state, character being 
read, character to write over cur
rent character, next state, direction 
to move tape) 

where the particular 5-tuple to be ap
plied is the one that is given by the 
current state and the character being 
read . It can be seen that each line of 
tlie notation used in this article can be 
rewritten as two 5-tuples of the above 
form ; therefore , the two notations are 
equivalent . . . . GW) 

The operation of a Turing Machine 
may be represented by a flowchart, as 
in figure 2. Suppose that the variables 
W, D, and ADR are contained in 

Figure 2: Flowchart for the Turing Mac!tine algorithm. In this algorithm, written 
primarily fo r a hardwired or assembly-language implementation, th e only allowable 
characters that can be written are 0 and 1. The only allowable mov ements for the tape 
head are left and right. Th e algorithm does not end as such, but a final or halting state 
can be implemented by the addition of two program lines that unconditionally loop to 
each oth er, denoting the end of the algorithm. This is done in the example of figure la. 
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three arrays, each two-dimensional : 
W(R,TPC), D(R,TPC) and ADR 
(R,TPC) . The first subscript corre
sponds to the value contained in reg
ister R, while the second subscript re
fers to the program statement num
ber . (In the example of figure 1, 
W(l , 3)=0, D(l,3 ) =1 , and 
ADR(l,3) =3.) The variable I refers 
to the position of the tape. Hence, the 
tape is represented by a one-dimen
sional array, TAPE(l). The variable 
TPC represents the Turing program 
counter-that is, the line of the Tur
ing program being referenced. These 
variables, along with the description. 
of the operation of a Turing Machine, 
are utilized in the flowchart of figure 
2. 

So far, no restrictions have been 
placed on the values of TPC or the 
tape index I . Turing assumed that the 
program and tape were indefinitely 
large. In a practical Turing machine, 
the variable TPC takes on values up 
to and including the maximum 
number of program statements. The 
tape index I may take on values up to 
and including the number of spaces 
on the tape. It is usual to assume that 
when the value of 1exceeds the length 
of the tape, it returns to the first posi
tion on the tape, so that the tape then 
becomes finite and connected to form 
a loop . We call such a restricted 
machine a practical Turing Machine 
(PTM). With these restrictions it is 
possible to construct a 
discrete digital componen

PTM 
ts. 

from 

A Hardware Version 
A hardwired version of a PTM 

utilizing integrated circuits can be 
readily constructed as described in 
the Millen article (see reference 3). 
In the present implementa tion , 
the program is stored in a 128 by 
8-bit programmable memory circuit. 
(See figure 3. ) The variables are 
the same as those used in the flow
chart. The temporary register holds 
the value of ADR(R,TPC). Register 
TPC points to a program statement. 
Register R selects the left or right side 
of the program statement. The value 
of I is held in a 12-bit binary up-down 
counter. The tape is represented by 
4096 bits of programmable memory. 
The boxes labeled "address selector" 
operate like double-throw switches 
and facilitate loading and execution 
of programs. A maximum of sixty
four program statements may be 

Tex t conti11ued on page 136 
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READ TAPE INTO 
REGIS TE R R 
R • TAPE(I) 

WRITE CHARACTER 
TO TAPE 
TAPE 11 I • W ( R, TPC J 

YES 

MOVE TAPE 
HEAD L EFT 
I •I - 1 

GET ADDR ESS OF 
NEXT INSTR UCTI ON 
TPC • ADR ( R ,TPC) 

MOVE TAPE 
HEA D RIGH T 
I • l+ l 
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And You Thought You Couldn't 

Afford Color Like This! 


Check our pricing . A system price for every
one·s budget. We manufacture a full line of 
color graphic imaging systems. subsystems. 
and boards lo l it 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

video outpul. 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 California Av
enue. Palo Alto, Calif. 94306 Telephone 415/ 
32 1-887 1. 

lutions to 640 pixels per line. 65.536 Simulta DICilTAL 
neous colors out of a palette of 16 million s CiRAPHIC 
colors. Standard RS-170 NTSC and RGB SYSTEMS. INC.I 
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Figure J: Schematic diagram for the hardwired Practical Turing Machine. The device is designed to be built on three small circuit 
cards, figures 3a thru Jc. In figure 3a, the clock board, IC23 and IC24 produce a four-phase clock used by the other boards. 

LEO (j:" "WANT LOW PRICES AND QUALITY" 
ELECTRONICS 

LEO CAN FILL YOUR NEEDS8921 S. Sepulveda lt208 
Los Angeles, Ca 90045 Call for 50+ piece pricing
213-641-3 101 

MEMORY PRODUCTS LS PRODUCT 
H O 11 -49 H O 11-49 

1702A 4.85 4.65 TMS 4060 3.00 2.70 LSOO .25 LS42 .75 l5109 45 L5163 .90 LS244 1 20 

2708 6.00 5.00 4116 4.00 3.50 LS02 .25 LS51 .30 LS123 .75 L5164 .85 LU45 1.20 

TMS 2716 7.50 6.50 8080A 4.00 3.00 
LS04 .25 L554 30 L5138 .75 L5174 1.1 0 LS233 .5 5 
L508 25 l573 ..o l5139 .75 LSl75 t.00 LS367 .85 

271 6 Sv 7.50 6.50 8085A 11 .00 9.50 L510 25 LS74 •O L5151 75 LS191 1 00 LS3H .65 

2532 22.00 20.00 8216 2.60 2.40 L520 25 LSBS 1.15 l51!.3 75 LS193 .SS LS373 t.40 
LS30 .25 LS86 .40 LS157 75 LS1 95 .70 L5374 1.40

2732 22.00 20.00 8748 35.00 52.00 L532 .35 L$93 .65 LS15B 80 LSUI I .IS L5"317 1 45 
2758 8.00 7.50 TMS 9900 27 .00 25.00 LS33 .35 LS9S .75 LS161 90 LS240 1. 20 

TERMS: WE ACCEPT CASH, CHECK, OR MONEY ORDERS. 

SHIPPING & POSTAGE 
UPS (Ground) or 
Parcel Post . . . .. Add S2.00 
UPS Blue (Air) .. Add $4.00 

Please specify method 

S PRODUCT TTL 

5188 350 I 7489 1.6.5 
5189 3.50 
5297 3$0 

VOLT REGS 5288 300 
5471 7 so 

I 
340T5 8S 
340T12 85 
32-0TS 95 
320T12 .95 

CALIFORNIA RES IDENTS ADD 60/o SALES TAX 
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The Denver 
Software Company has 
developed, with the 
assistance of a Big Eight 
accounting firm, a financial package for 
microcomputers wh ich accommodates 
the needs of both the very small· 
businessman and the household budget 
manager, and costs far less than you 
would imagine. 
The FINANCIAL PARTNER™ contains all 
essential accounting functions, and yet is 
easy to use. It also has built-in flexibility: 
Programming expertise and valuable time 
are not needed to get the FINANCIAL 
PARTNER"' ready to use. And most 
important, this is a complete package, 
containing the programs, language, 
operating system, and supplies. 
The beauty of the FINANCIAL 
PARTNER' .. is that you don't have to be a 
professional bookkeeper or accountant to 
use it. Controller Jim Vogt says, '' It is one 

The FINANCIAL PARTNER™ is available from your 
local dealer or you can direct inquiries to: 

of the 
simplest accounting systems I have ever 
worked with, and it has a great ability to 
produce timely and accurate financial 
statements for small business or home 
use." All the necessary "how-to" is 
detailed in a well-written, step-by-step 
reference manual. 
The FINANCIAL PARTNER'"', which 
operates from menu selections, collects 
and organizes information for all of the 
standard categories: Assets, liabilities 
(including accounts payable), normal 
living expenses, deductible expenses 
(including al l six deductions for personal 
Federal Income Tax returns), earned 
income (for both the wage earner and the 

~~ 
~ 

self-employed), 
and other income 

and e~enses. 
The provided chart of accounts 

is tailored for most users, but it can 
easily be modified by adding new 
accounts or changing descriptions. The 
FINANCIAL PARTNER""" generates 
standard financial reportHncluding a 
detail trial balance, income statement , 
and balance sheet- as well as 
batch proof listings, check register, 
vendor payable reports , and chart of 
accounts reports. 
The FINANCIAL PARTNER™ Is available 
tor Apple, Atari, Commodore, Ohio 
Scientific:, Texas Instruments, Radio 
Shac:k, Zenith, and most other 
microcomputers. 
Minimum hardware requirements are: 48 K 
RAM , 140 Kon-line storage, 40 x 24 or 
80 x 24 display device, and almost any 
BO-column printer (optional). 

THE DENVER SOFTWARE COMPANY 36Steele Street, Suite 19 • Denver,Colorado80206 

MAN"""'"'"'°' " 'CROCOM- so"""'" ~ ,. o, ••,;,.,;,;., · •oom•. "'' 32' -4551. 
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Figure 3b: The processor rard. IC1 is the Turi11g program memory; the li11es comi11g into AO thru A6 of /CI are the Turing Program 
Counter (TPC). JC7 stores the R (direction) bit, and IC9, IC10, and JCll store the Turing program address at which the program will 
start execution. The left/ right switch designates w hich half of the Turing program word i.~ written (switch open ~ left half) when the 
RUN/ PROGRAM bit is set to PROGRAM. 
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Ticket Information 
Send $5 per person with the name of lhe show 
you will attend to Nallonal Compuler Shows. 
824 Boylston Street . Ches1nu1 Hill, Mass. 02167. 
Tel. 617 739 2000 . Tickets can also be purchased 
at the show. 
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WASHINGTON, DC 


DC Armory/ Starplex 

2001 E. CAPITOL ST. SE 

(E CAP ST EXIT OFF 1295 
- KEN ILWORTH FRWY) 

ACROSS FROM RFK STADIUM 

THURS-SUN 
SEPTEMBER 24-27 

10AMT07PM 

--· --·-------·-·
-. • ----- ..-i.. -.. • ...-- 
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HIVEIE 
GIT I PROGRAM 


FOR YOl II '81 

Attend the biggest public computer shows in the country. 
Each show has 100,000 square feet of display space fea
turing over 50 Mill ion Dollars worth of software and hard

ware for business, industry, government, education, home 
and personal use. 

You 'll see computers costing $150 to $250,000 including 
mini and micro computers, software, graphics, data and word 
processing equipment , telecommunications. office machines, 
electronic typewriters , peripheral equipment. supplies and com
puter services . 

All the major names are there including: IBM, Wang , DEC, 
Xerox, Burroughs, Data General, Oantel, Nixdorf, NEC, Radio 
Shack, Heathkit, Apple, RCA, Vector Graphic, and Commo
dore Pet . Plus, computerized video games, robots, com

puter art , electronic gadgetry, and computer music to 
entertain, enthrall and educate kids, spouses and peo

ple who don't know a program from a memory disk. 
Don't miss the Coming Of The New Computers 

Show Up For The Show that mixes business with 
pleasure. Admission is $5 for adults and $2 for chil 
dren under 12 when accompanied by an adult. 

-=-= ::THE s nc 

SOUTl-IWEST ----.= ="E.~: -·-- - Fi!E-

Ce :;.~; ·u eEnCOMPUTEFl 
~; ;: =~SHOW 

DALLAS CHICAGO 
McCormick PlaceDallas Market Hall 

2200 STEM MONS FRWY SCHOESSLING HALL 
23RD & THE LAKEAT INDUSTRIAL BLVD 

THURS-SUN THURS-SUN 
APRIL 9-12 SEPTEMBER 10-13 

10AMT07PM 10AMT07PM 

THE 
SOUTHEAST------·-- 

Lu:~:: •t.: 5§:.: ~; COMPUTEFI-- ·-- - -·- --· SHOW.:a-nu?? 
ATLANTA 

Hynes Auditorium 
BOSTON 

Atlanta Civic Center 
395 PIEDMONT AVE NE AT 

RALPH McGILL BLVD 
PRUDENTIAL CENTER 

THURS-SUN 

OCTOBER 1!H8 
 THURS-SUN 
10 AM TO 7 PM OCTOBER2~NOVEMBER1 

10AMT07PM 
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Fi ure 3c: Th e memorg y card. IC12, IC13 , and !C14 store the 
pointer I to the Practical Turing Machine tape, while IC15 thru TAPE TAPE CLOCK 2 

BIT BIT
/C18 store the tape itself. WR ITE READ 

Bring the computer to JOUr senses 

The Soundchoser· computer music system transforms 3 anolog/dlgital hybrid. studio quollty programmable 
e le II" Into on expandable. professional quoltty, synttiesi zers. Each synthesizer consists of a wide range. 

le keytx:ad S'\'T1t~zer ord sequencer. Sound waveform select oscillator. d ig itally contrOlled 24 dB/~ oclove. low poss resonant filter. user definable lfO. fully c aser's music modules Include a 4 octave keyboord 
housed In on ottroctlvelyfinlshed wood cabinet com· programmable envelope generators. and o digitally 
plate wltti polyptionlc interfoce cord. connecto1ond controlled amplifier. System software Includes a 4 ction
control software. The synthesizer voice cord provides nel sequencer which supports up to 12 synthesizers ! 

Explore Soundchose(s musical horizons_ 

Play the so1.mds of your fingertips, 


Keyboard: $650.00. 

J Synthesizer voice card: S.350.00. 


Write or coll fOl details. 
 ~SPORT
Dealer inquiries Invited 

(415) 747-0614 ~b~SIGNS 
Morketlng: Heodauo~ers: 

"Soundchoser 1$ o tlOClemork ol l"oS!POfl Designs. Ir.::. Box 21061. Box418, 
• • Aj:Jple Is o reglsterecJ rroe1emor1< or APl)la Compurer. 1nc. Ml nnecpolis, MN 55421 Lo Hondo. CA94020 
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Circ le 93 on Inquiry card. 

\Nhat do you want 

your computer and 

video player to do 


that they can't do now? 


O A. Display videotape segments 
then automatically switch to 
computer text. 

D B. Dispray multfple·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. 

O C. Show any portion of the com· 
puter text and /or v ideotape 
(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 
companies, 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
th ing - for example, a museum can 
videotape its paintings, sculptures, 
and artilacts, 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. 

Cavit 

intcracth•c 'lidco 

26 Trumbull Street, New Haven , CT 065 11 
(203) 562-4979 

'TM - Apple Computer Co . 
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Figure 3d: This simple front panel for the PTM displays the address being pointed to by 
the Turing Progrnm Counter and the v alue in the R register. 

Text co11ti11ued from page 128: 

stored in 128 8-bit locations . 
Programs are stored by: 

Number Type + 5 V GND 

IC1 MCM6810 24 1 
IC2 7475 5 12 
IC3 7475 5 12 
IC4 7475 5 12 
IC5 74 157 16 8 
IC6 74 157 16 8 
IC7 7400 14 7 
ICB 7400 14 7 
IC9 7476 5 13 
IC10 7476 5 13 
IC11 7476 5 13 
IC12 741 91 16 8 
IC13 741 91 16 8 
IC14 74191 16 8 
IC15 2102 9 10 
IC16 2102 9 10 
IC17 2102 9 10 
IC18 2102 9 10 
IC19 7400 14 7 
IC20 7400 14 7 
IC21 7400 14 7 
IC22 7400 14 7 
IC23 7476 5 13 
IC24 7476 5 13 
IC25 555 8 1 
IC26 7404 14 7 
IC27 7404 14 7 

Table 1: Power-wiring table for figures 
3a, 3b, and Jc. 

•single-stepping the programming 
counter to the desired statement 
number, 
•selecting the proper side of the 
statement with the L/R switch, 
•loading the values for W, D, and 
ADR via the programming switches, 
and 
• depressing the "write" button. 

This sequence is repeated until all of 
the program has been entered. 

Execution is initiated by: 

•single-stepping the starting location 
of the Turing program into register 
TPC, and 
•switching to RUN mode. 

Timing signals are provided by a 
4-phase dock through the inputs 
labeled clock 1 thru clock 4 . 

This representation offers a 
relatively fast execution time of about 
2 µ.s per cycle. Changes in the length 
of the tape or in the maximum 
number of program statements are 
extremely difficult to make. Output is 
limited only by the imagination and 



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/~ and S -100 compatibility. 

Multiprocessing Software 

Our Distributed Processing Oper
ating System, dpc/ ose, 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 spoollng, for 
interprocessor communication and 
for private, public and shared-update 
files. Several processors can be em
ployed concurrently by a single user 
vla the enhanced batch submit facil· 
ltles. And with DISCOVERY all 
CP/M compatible programs will 
execute without modification, thus 
protecti[lg your software investment 

Multiprocessing H rdware 

The ACE 64 K Distributed Process
ing Single Board Computer, the 
dpo- 180"' gives the DISCOVERY 
MULTlPROCESSOR its own unique 
architecture. One DPC is dedicated 
to each user providing exclusive use 
o f the on board Z-80, 64K ram and 
serial I/0. Access to the shared 
resources is provided by an ex
panded DPC used as a Service 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPCs. into the standard 
S -100 bus - up to a total of sixteen 
user processors in a single chassis! 

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

DISCOVERY has been proven in installations throughout the World. 

U you need the Power of Mµltiprocessing ... it's lime you discovered us! 


The ACE DISCOVERY MULTIPROCESSOR ded~ 
cat es a complete 64 K z.go Distributed Processing single 
board Computer. rhe dpo-180~ 10 each user. An ex· 
panded DPC coordinates all of the >y>slem ae1ivlties. 

Multiuser mainframes with 192K ram start at 
under $6000. The 64K dp&l80'"is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals Including a 26M byte hard 
disk subsystem can be supplied on request 
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Action Computer Enterprise, Inc. Visit our Bool/1 at the NCC 
The Multiprocessing Company 

55 West Del Mar Bou levard, Pasadena, California 91105 USA • Cable ACEPAS Pasadena • (213) 793-2440 



means of the user. In my prototype, a 
row of light-emitting diodes (LEDs) 
displays the contents of register Rand 
register TPC (see figure S). Com
ponents for this hardwired represen
tation of a PTM cost about $80. 

An As.sembly-Language Version 
Another implementation of a Prac

tical Turing Machine is with a micro
processor. The code given in listing 1 
is designed to run with only 512 bytes 
of memory and a Motorola 6800 
microprocessor. The main program, 
as written, uses monitor routines 
available on the Heathkit ET-3400 
Trainer . The tape index I is 
represented by the contents of loca
tions 12 and 11. The variable 11 points 
to an 8-bit word in the tape array. 
The 3 least significant bits of the con
tents of the location 12 point to a bit 
within that word. A maximum of 
thirty-two program statements may 
be stored in 64 bytes of memory. 

Subroutine RUN is divided into 
five parts: 

• statements 0000 thru 0016 (hexa
decimal) load R with the value of 
TAPE (I) 

STMI 

0 0080 OOAO 
OOAl I 0081 

2 0082 OOA2 
3 0083 OOA3 

009F OOBF31 

L wo - AOR -
7654321 o 
Bit locations 

Figure 4: Memory map of assembly
language implementation of a Practical 
Turing Machine. Memory locations hexa
decimal 0080 thru OOBF are used to store 
a program of up to thirty-two steps, with 
2 bytes being used to store each statement 
line. The character to be written, W, is in 
bit 7 of a given byte. The direction of tape 
head movement, D, is in bit 6. The state
ment number of the next statement to be 
executed is stored in bits 4 thru 0 of the 
byte. Bit 5 is unused. 

e statements 0017 thru OOlC (hexa
decimal) establish an offset for find
ing the proper half of a Turing pro
gram statement 
• statements OOl D thru 002F (hexa

decimal) print W(R, TPC) on the 
TAPE 
• statements 0030 thru 0044 (hexa 
decimal) increment or decrement I 
• statements 0045 thru 0049 (hexa
decimal) restore TPC to the next pro
gram statement number 

The main program provides output 
through the ET-3400 monitor 
routines and LED displays. 

Details of storage of the Turing 
program appear in figure 4. Each side 
of each program statement is stored 
in a separate memory location. The 
value of W occupies the most signifi
cant bit and the value of D occupies 
the next most significant bit. The 
value of ADR is stored in the S least 
significant bits of a Turing program 
statement location. 

Program statements are entered 
directly into memory locations using 
monitor routines available on the 
trainer. 

Execution is initiated by: 

• entering the starting location of the 
Turing program into the location 
TPC, 

Text continued on page 146 
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AMvGUIDES 
from OSBORNE/McGraw-Hill 

The Apple II User's Gulde by Lon Poole. Martin McNil1, and Sleven cook ~46 ·2. s1 s O 
This Guide is the key to unlocking the full power of your Apple II or Apple II plus computer. The Apple II User's Guide brings together in 

one place a weall o1 information for Apple computer users. ft will tell you more about your Apple than any other single source. This book 
will save you both time and elfort. Nolongerwftl you have lo search endlessly for useful Information. It's all here. in the Apple II User's Guide. 
thoughtfully organized and easy lo use. Ta:plcs include: 

"Appl&SOll 0no 1n1e11er BASIC PIO • 
gramm:mg - especialy how 10 
maxn rnc oost use ol Apple's 
sound, color and graphics capabi· 
hl~s The book presents a 
lhoroogh descnpllOO ol evllry 
BASIC starement. command and 
!unction 

"Advanceo p1ogrammong • SP<te•BI 
sections describe High Rosoi.J41on 
graphics 1acM 1ques and 01Mr ad· 
vanced applicatlOlls 

PET/ CBM Personal Computer Guide Second Edi/ion by Adam Osborne and Carroll Donahue #55· 1, sis O 
The PET I CBM PetsOf!al Computer Guide 1s a step-by-step guide that assumes no prior knowledge ot computers. II you can read En· 

glish, you can use this book. This revised second edil ion provides even more useful mate1ial than the popular first edition. It covers the 
most recent CBM products: the CBM 8000 and 4000 senes computers. the 2040 and 8050 disk dnves. and programmable printers. Adam 
Osborne co-authored this new ooition He has re-wriHen it to be a step-by -step BASIC tulonal So if you don't know BASIC. don't worry. This 
book will teach you both BASIC and CBM BASIC II you'1e tlunking abo11t buying any personal computer. this book will shOwyou what the 
PET can do for you. If you've just bought a PET or CBM . th is is the book you must have to really understand your compute r. By using the ex· 
am pies found in this bO<Jk you 'll qu1c ly get your PET I CBM up and running. These examples are thoroughly documen1ed so you can learn 
how and why the programs work. It's the "'how" and " why'" that are important in learning 10 make the PET work eflicien11y fo1 you. The PET 
Personal Computer Guide covers everything you 'll need to be master of your PET 
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"Hardware roaturcs • lhed1sk drrv& 
and pnnler are covered 1n tiepa
rate chap1e1s. 

"Macn1nc level Ptogrammlr>g • al· 
thO<J9h no1 a me~hme language 
programming guide. this book 
covers the Machine Language 
MonJtot 1n de1a11 

·Apple 1s a rradnmark ct t~ Apple Comp"1er Co•PO<•l•Otl 

"PET and CBM are bolh 1rademarks or Commodore Business Machines 

CP/ M User's Gulde by Thom Hogan "4•Hl s1 2 99 O 
If you haven't yet purchased CP / M ror your system. the CP / M User's Guide will make your first useol CP / M 

easy. If you already haveCP / M. this book will help you mod1ry your system and let you "1ockeyyourd1sks"' like an 
expert . The CP/ M User's Guide describes types of CP / M and their compatibihty It includes a discussion ol 
convenlions used to create rite names and command lines Numerous sample screen displays ior each version ot 
CP / M graphically explai n each operator command and computer response. CP / M'sAssembly Language Utilities 
are described for the non· lechmcal reader who wan1s maximum use or CP / M's capab111l1es. The book also 
discusses how application pac ages. high level languages. solution p1ograms. and othe• support progiams 
combine with CP / M to answer a user's individual needs You'll also lindanexplanationof MP / Mand CP / NETas 
well as the technical aspects ot CP / M's internal structure which will pe1mityou to make simple mod1hca11ons. A full 
glossary and several uselul appendices are included. "CP I M 1s a rraoemnrk or 01g11a1 Research Corpora11on 

The Business System Buyer's Gulde by Adam Osborne u1.o s1 95 o 
When you enter the marketplace ol small business computers you face a bewilder· 

mg array or prOducts. prices. lealures. and fables. This guide cuts lhrough the jargon 
and unravels the task of buying the rrghl computer sysiem. Dr. Osborne 1s1he foremost 
authority on the use of computers in small businesses. Here. he helps you to analyze 
your computer needs by applying the same know-how tha t made your business a 
success This book provides solid inlormation on how to de termine your needs. how to 
choose software and hardware lor all business applications. what to expect from 
vendors. what to avoid. and what questions you must ask, It also provides a wealth of 
detailed into1mation on products. manufacturers . retailers. and the whole micro
computer marketplace. Purchasing a computer system lor any busmess is a complex 
process. but ii need not be a lruslrating one. This book will help. Before you buy any 
computer. rea d thi s book. You'll never make a better investment . 
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Listing I: Listing for implementation of the Practical Turing Machine in 6800 machine code. The program uses routines from tlie 
Heathkit ET-3400 microprocessor trainer at hexadecimal locations 0058 and 0058. 

MICRO-TURING" 
II PRACTICAL TURING MACHINE SIMULATOR FOR USE WITH A 6 8 00 MPU 

AND AT LEAST 512 BYTES OF RAM.THE MA I N PROGRAM USES MONITOR 

ROUTINES AVAILABLE ON HEATHKIT'S MODEL ET-340 0 MICROPROCESSOR 


" 
" 

TRAINER.WRITTEN BY JIM WILLIS PHYSIC'S DEPT, UNC' CHAPEL HILL." 
CHAPEL HILL , NC. 27514." 

MICRO-TUR I NG 
MEM. 
LOC. OP. CODE LABEL MNEMOMIC COMMENTS 

" READ TAPE 
" SET UP TAPE MASK FROM (I2) 


0000 86 01 RUN LOA A # $01 A= OOU OOOOl 

0002 06 4A LOA B I2 B=I2 


AND 6 # $0 7 8=00000111 .AND. B0004 C'4 07 
0006 27 04 FIRST BEQ NEXT IF (B=O) GO TO NEXT 

0008 48 ASL A A=2*A 

0009 5A DEC' B B=B-1 

OOOA 20 FA BRA FIRST GO TO FIRST 

OOOC' Di 4F NEXT STA B R R=B(=O) 


" LOAD R WITH 'T'APE(I2,Il) 

OOOE DE 46 LOX Il X=Il 


BIT A $0 0 ,X IF ((A.AND.TAPE(Il)).EQ.O) Z=l , ELSE Z=U 0010 A5 00 
0012 27 09 BEQ ENDR IF (Z=l) GO TO ENDR 

0014 SC INC B B=B+l 

0015 D7 4F STA B R R=B(=l) 


" LOAD B WITH TURING PROGRAM S'T'M(R,TPCl 

0017 D6 4E LDA B TPC B=TPC 

0019 CB 20 ADD B * $20 B=B+$2 0 

0018 07 4E STA B TPC TPC'=B 

OOlD DE 40 ENDR LDX TPC X=TPC 

OUlF E6 80 LOA B $80,X B:'J'URING PROGRAM STM(R,TPC) 

0021 DE 46 LDX Il X=Il 


II WRI'T'E ON '!'APE 

0023 C5 80 BIT 6 # $80 IF ( ( B. AND. 1U0 000 0 0) • EQ. 0) Z=l,ELSE Z=O 

0025 27 04 BEQ WZERO IF (Z=l) GO TO WZERO 

0027 AA 00 ORA A $00,X A=A. OR. TAPE ( Il ) 

0029 20 03 BRA ENDW GO TO ENDW 

0026 43 WZERO C'OM A A=. NOT.A 

002C' A4 00 AND A $00,X A=A . AND, TAPE (11) 

002E A7 00 ENDW STA A $00,X '!'APE (Il) =A 


" MOVE TAPE POINTER 

0030 CE 00 4A LDX # $004A X=$004A 

0033 C5 40 BIT B ll $40 IF( (B,AND,01000000) ,EQ,0) Z=l,ELSE Z=O 

0035 27 08 6EQ DECl IF (Z=l) GO TO DECl 


" INCREMEN'T' (I2,Il) 
0037 6C 02 INC $02,X Il =Il+l 

0039 28 OA BVC ENDO IF(ll,NE. - 128) GO TO ENOR 

0036 6C' 00 INC $00,X I2=I2+1 

003D 20 06 BRA ENDO GO TO ENDO 


II DECREMEN~ (I2,Il)
003F 6A 02 OECl DEC $02,X Il=ll-1 
0041 28 02 BVC' ENDO IF(Il.NE.12 7 ) GO TO ENDO 
0043 6A 00 DEC $00,X I2=I2-l 


" TPC=ADR(R,TPC)

0045 C4 lF ENDO AND B j $1F B=B . AND.00011111 

0047 E7 04 STA B $04,X TPC=B 

0049 39 RTS RETURN 


" VARIABLES 

OU4A XX 12 (12) I2 
004B 01 $01 
004C XX I 1 (I 1) Il 
0040 00 $00 Listing I continued on page 142 
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The largest selection LANGUAGES 

of software from the 
world 's largest 

fidiCI
I N0.19112I 

Write for our catalog with 
full program descriptions 
and specifications. 

DISK OPERATING SYSTEMS 

ALGOL-60 muS1M P 
APL/VBO NEVADA COBOL 
BASIC-80 PASCAL/M 
(COMPILER) PASCAL/MT 
BASIC-80 PASCAL/ MT + 
(INTERPRETER\ PASCAL/Z 

BOS CCOMPILER PL/1-80 
CBASIC-2 SMAL/BO 
CIS COBOL S-BASIC 
COBOL-80 TINY C 
FORTRAN -BO W'SMITHS C 
KBASIC COMPILER 
mullSP XYBASIC 

LANGUAGE AND APPLICATIONS 
TOOLS 

WordStar users unite .. . with ...................
··-··....,
..................
··-··......
··-··....,
NDEX
CP/M CONFIGURED FOR; 

APPLE JI 
DIG ITAL MICROSYSTEMS FDC3 
DURANGO F-85 
HEATH H8 ANO H89 
ICOM MICRO DISK 
ICOM 3712 
ICOM 3812 
tCOM 4511/PE RTEC 03000 
INTEL MOS 
MICROPOLIS FLO PPY DISK 
MITS/ALTA IR 
MOSTEK MOX 
NORTH STAR 
OSIC3 
PRO-TECH HELIOS 
TRS-80 MODEL I 
TRS-80 MODEL II 

BASIC UTILITY MOBS.RTL 
DISK M/SORT FOR 

DATASTAR COBOL-BO 
FABS PEARL 
FORMS 2 FOR QSORT 
CIS COBOL STRING BIT 

MAGSAM Ill STRING/BO 
MAGSAM IV SUPER-SORT 
MOBS.ORS ULTRASORT II 

WORD PROCESSING SYSTEMS 
AND AIOS 
MAGIC WAND TEX 
LETIERIGHT TEXTWR ITER Ill 
MICROS PELL WORD-STAR 
SPELLGUAR O WORDINOEX 

DATA MANAGEMENT PACKAGES 

Designed to assist users of WordStar maintain large 
documents, WORDINDEX is a list-making, tabulating and 
Indexing champion. 

Generate a table of contents, a list of figures and a llst of ta
bles, a sorted index, with index words on two levels: master 
and sub-references. In addition, you can re-number section 
numbers and page references, whenever the document has 
been changed. All automatical ly. WORDINDEX has the added 
attraction of user-selectable print control for all headings. 

WORDIHDEX is also useful for indexing publications not ln 
machine-readable form . 

TRS·BO MODEL Il l 
ZENITHZ89 

CONDOR 
HOBS 

MOBS.ORS 
WHATS IT? WORDINDEX $195. Program With Full Documentation 

MP/M FOR INTEL MDS MOBS 

HARD DISKIN TEGRATION MODULES 

CORV US WITH APPLE II SOFTCARD 
CORVUS WITH SlOO ANO TRS-80 

MODEL II 
ICOM 4511/PERTEC D3000 
KONAN PLUS CDC PHOENIX 
XCOM PSM!S PLUS CDC PHOENIX 
XCOMP DFC10 FOR PERTEC 03000 

SYSTEMS TOOLS 
BUG AND uBUG TRS-80 MODE LII 
DE SPOOL CP/ M 
01S ILOG CUSTOMIZATION 
DISTEL DISK 
EDIT UNLOCK 
EO IT-80 WORD-MASTER 
FILETRAN XASM-18 
IBM/CPM XASM-48 
MAC XASM-65 
MACR0-80 XASM-68 
PASM XMACR0-86 
PLINK ZOT 
RAID ZBO DEVELOPMENT 
RECLAIM PACKAGE 
SID ZSIO 

TEL ECOMMUNICATIONS 
BSTAM BSTMS 

GENERAL PURPOSE 
APPLICATIONS 
CBS 
SELECTOR lll ·C2 
SELECTOR IV 

MAIL LIST APPLICATIONS 
MAIL IN GADDRESS (PTREEJ 
MAIL-MERGE FOR WORD-STAR 
NAO 
POSTMASTER 

BUSINESS APPLICATIONS 

ACCOUNTS PAYABLE (PTREE) 
ACCOUNTS PAYABLE (SSG) 
ACCOUNTS RECEIVABLE (PTREE) 
ACCOUNTS RECEIVABLE (SSG) 
GEN ERAL LEDGER II (CPAIDS) 
GENERALLEOGER (PTREE J 
GENERAL LEDGER (SSG) 
GLECTOR FOR SELECTOR 111-C2 
IN VENTORY (PTREE) 
INVENTORY (SSG) 
PAYROLL (PTAE E) 
PAYROLL (SSG) 

MICROS PELL SPELLING CORRECTION PROGRAM AVAILABLE FOR S295. 

LIFELINES 
NUMERICAL PROBLEM· SOLVING PASCA LUSER MANUAL AND REPORT 
TOOLS PAYROLL WITH COST 
ANALYST 
FPL 
muM ATH 

STAT PAK 
T/MAKER 

OTHER SPECIALIZED 
APPLICATIONS 

DATE BOOK 
ES0-1 
MASTER TAX 
PAS-3 DENTAL 
PAS-3 MEDICAL 
PROPERTY MANAGEMENT (PTREE) 
STANDARD TAX 

BOOKS AND PERIODICALS 
APL- AN INTERACTIVE APPROACH 
ACCOUNTS PAYABLE & ACCOUNTS 

RECEIVABLE-CBAS IC 
8080/Z80 ASSEMBLY LANGUAGE 
THE CP/ M HANDBOOK 
THE CPROGRAMM ING LA NGUAGE 
FIFTY BASIC EXERCISES 
GENERAL LEDGER-CBASIC 

ACCOUNTING-CBASIC 
STRUCTURED MICROPROCESSOR 
PROGRAMMING 

USING CP/M-A SELF-TEACHING 
GUIDE 

ACCESSORIES 
DC 300 DATA CARTRIDGE 
HEAD CLEANING OISKETIE 
FLIPPY DISK KIT 
FLOPPY SAVER 

P1ogram names and computer names are 
generally trademarks or service marks ol the 
aurhor or manufac1u1mg company. 

All soflware products have specUic re· 
quiremems lor hardware and addillonal es
soc•ared soltware (e.g. opetaring sysrem or 
language) 

All p1oduc1s are suo1ecr 10 terms.and condi· 
lions of sale. 

Copyrrgllt ($1 1ge1 Lifeboat Associates No 
porlKJn of thJs ad11erl,semenl may tie fepro
dt.Jced wahour prtor permJSSfM 
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cosv.....11~38 01 liehosO 82 Ln10nec S.perbr110 COS J x AK Ptroec PCC2000 Al TRS -80 Madel' I • FEC Vt5 tiV200 5 25 1• Double 
COSVcrsattl" 02 ICOM 2m 11.lcro floppy R3 lnlertec Sul)ertlr.1in.<JO RS P'1oussor lecl\nolog..,. Fteedom RN Dens pf; 

COMPlol·l!O 02 ICOM 3712 Al KonlrM PSl·BO Rf Hrlio$11 82 TRS-80 Mollel 1 • ZM ill! Z89 • ~1111 CP/ M Pl 
CSSN 81.:kup 11 ICOMn12 Al ITS3200-3W2 81 D"'y500 RO Mlcromalion A< Z.0 1111.'.89 + llleboal CP/ M P4 
Clomem"' S,•ttm 3 Al ICOM 4511 ~40C11trldge MSO 5.2510 RC Ot»y5211 RP TRS-80 Model I • O.,.k1on Zeni!Jl Zfl9 .. Milignotia 
Cromcmca Z20 R6 CP/ M 01 Mec.o110tR1-\ 5 25 in Pij R.AIA Single DOft$tl'y R9 5 25 In RM CP/M P7 
Od1JSys1ems Al ICOM 4511 ~40C11trldge Micr~t1011 "' lllllR Do•ble Ow511y RE 
O~ ~·tog MictOtl!lf'm 11 RO CP/ M D2 MICloPolls Mod I 01 Rest.,ctt Macttlnes I 25 In RH In Germany, 

lntersoft GmbH, Schlossganenwe~ 5. Lifeboat Associates, 1651 Third Avenue. N.Y., N.Y. 10028 D-6045 lsmaning Telephone 089 966-444 Telex : 5213643 lsol 
1212) 860·0300 Telex : 640693 In Switzerland, 

Lifeboat Assoc iates GmbH, Aegeristr. 35, CH6340 Baar. 
Telefon : 042/ 312931 , Telex : 865265 MICO CH 
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Listing 1 continued; 

004E XX TPC' (TPC') 1'PC' 
004F' xx R (R) R 

'' MAIN 

0054 80 AA MAIN BSR RUN BRANCH TO SUBROUTINE RUN 
0056 96 4F LOA A # R A=R 
00 58 BD FC BC' JSR RE DIS " SET UP DISPLAY ADDRESS 

11Oll5B BD FE 3C' JSR OU'T'HEX DISPLAY coNTEN'rS OF A 

OO'JE 01 01 01 NOP " SPACE FOR ANOTHER JSR 

0061 20 FO BRA MAIN GO 'l'O MAIN 


II END MAIN 

003Ll 00 ( 0 , u) " LOCATIONS $U0 8U THR U $00BF 

008 1 Bl ( 0, 1) 11 RES ERVED FOR TU RING PROGRAM 

001\0 81 ( l. u) STATEM ENTS
II 

OOAl 00 ( l, l) II (l,O);:::(R,TPC') 

II0100 xx TA PE 
II'l'HRU xx TA PE 

Lil FF xx " TAPE 

" XX= LOCATION FILLED JUST PRIOR TO 
" EXECUTION 

listing 2: Listing for implementation of the Practical Turing Mtichine in FORTRAN. 

:LO O • TLJFUNG 

1.l 0 " UNIVERSAL TURING MACHI NE S IMU LATOR .JIM WILLIS , PHYSICS DEPAR TM ENT 
.1.20 " UN IV ERSITY OF NOR TH CA ROLINA , CHAPEL HI LL NORTH CAROL INA • 
130 " DESIGNED TO RUN ON UNCCC'S VERS ION OF IBM'S 360 /370 CA LL - OS 
14() " 
J ~!O DIMENSION ITAPE<128) 
16() INTEGER *2 W( 2 , 64lr J 2r64 ) rADF~\2 , 6 4) 1 TAPE C 128) rl"F"C ,Wir f1 J, AD JU,T 

170 DATA Y/ ' Y'/ 
180 1.000 WRIT E ( 3, :I.00) 
190 J. 00 FOR MAT ( ' HOW MAN Y ~ PAC ES IN TH E TAPE? 128 MAX, ') 
20 0 F~EAD ( 1, *) MT APE 
2 :I() IF <MTAPE, GT. 128) 1 TAFE ,,,, 12B 
220 1001 wrn:n:. <3. J. 02 > 
230 102 FORMAT( ' INPUT TU RING PROGRAM . wo.no,ADRO.WlrD:l.ADR1.W0=2 TO END ' ) 
240 NSTM==0 0 
250 1 NDEX=NSTM +l 
260 WRITE <3r10lJNSTM 
270 103 FOHMATC ' STM.NO. ' • 12 ) 
280 READ C1,*lWClrNDEY>vDC 1vN DEX> , ADRC 11NDEX )rWC2 1NDEXJ , DC 2 .NDEX> rADRC2,ND EX> 
290 IFCNSTM. EQ,64 JGOT O 2 
300 IFCW C1 rNDEXl.G T,1lGOTO 2 
310 NSTM=NSTM+l 
320 GOTO 1 
330 2 WRIT EC3rl04) 

340 104 FORMAT( ' NO. WO DO ADRO Wl D1 ADR1 ' ) 

.50 DO 3 I =l,N STM 

:~60 N=I ··· 1 

370 WRIT EC3r1 05)N , WC1 rl lvDC1 rl lrADRC 1 rllrWC2vl),DC 2 ,IJ,ADRC 2 ,I> 

380 105 FDf(MATC ' ' •4I4, '\'r314 ) 

390 3 CONTINUE 

4 00 WRI TE C3,106) 
410 :1 06 FORMAT<' I NPUT FI RST TUR I NG PROGRAM STM. NO, ' ) 

4 20 READC1 r* TPC Listing 2 continued on page 144 
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Listing 2 continued: 

MICROSOFT'S 
. BASC 
COBOL 

FORTRAN 
DIGITAi..'$ 
Pl/1-80 

CB.ASIC 


Pf4SO.L/MT+ 

S-BASIC 


CROMEMCO 161< BASIC 


Into first class appllcatlon 
. languages? 

MICRO B+™ 

The first and most complete 
implementation of B·TREE 
index structures for micro
computers. 8-lREES etlmlnate 
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: 


MICRO I+"' 

Avoiloble In Language C 

Shipping $4 USA. / S8 Foreign . 
We accept \/!SA ond MASTE~AAD 

Pl/1·80 b 0 lrodemalt(°' Dlgllol ~h 
CllASIC ;. o llodemaJI< c1 Compiler Syll&rN.. he. 
&-BASIC 1, o ITodemonl QI Topoz PIOgrornrnlf'\Q 
PASCAl./Mr • Is o lrodemorl< d Ml'Mlcro $yfletr1$ 

430 
440 
450 
460 
470 
480 
490 
~500 

510 
:520 
:530 II 

~=:;40 u 

~55() II 

:'51.10 
~:;70 

~mo 
:5c;o 
6()0 • 
6 l.() • 

62() • 
6:30 
640 
650 
660 
670 
6BO 
c190 
?00 
7:1. 0 
""/~l.J 
/ 3() 
'l "10 
7~)0 

760 
II·770 

'780 II 

790 II 

800 
810 
820 
B~rn 
84() 

850 
860 
H70 
BBO 
89() 
90() 
910 
920 
'r3o 
940 
950 
960 
97() 
9BO 
990 
10()() 
1010 
1020 
:I. 030 
:LOAO 

107 

119 

120 

12 1 

4 

9 

:1.18 

200 

20:1. 

202 

99 
:LOB 

10<.;> 

u .o 

WRI TEC3,107l 
FO RMAT <' HOW MANY TIMES THROUGH TH E TA PE? ' l 

READ Clv *lMIT 
WR i fEC 3v l 19) 

FORMATC' INPUT 
READC1,120>IZERO 

FORMATCA1> 
WF.::l:TE ( :~, 121) 

FORMAT<' INPUT 
READ< :I. r 1.20) IONE 

INITIALIZE TA PE TO ZERO 

DD 4 I==l ~ MTAPE 
TAPE< I) ::::() 

CO NTINUE. 
KI Tc.;: () 

TAPE LIST ROUTINE 

l'\ TPrP[ :;:; l 
1\I T::=KIT+ l 

[ 1() 32 N:::: 1,MTAPE 
HAPE< N) == IZEl:",:CJ 
IFCTAPE(N).EQ,OlGOTO 32 
ITAF'E(N)"::ICJNE 

CONTINUE 

WRI TEC3 r1 1Bl<ITAFECI>iI~liMTAPE> 
FOF~MAT< 12BA J. > 

IFCKIT,ELl.M IT >GOTO 99 

RUN 

CCJNTINUE 
l'P i>TPC+l 
T:::: I APE (KTAF-· I~ ) +1 
DJ>= D ( T, TPC) 
TA PECKTAPE>=W CT ,TPC l 
IFCDI.EQ,lJGU TO 201 
KTAF'E::"l\TA PE··-1 
I FCKTA PE.LT.l)KTAPE=M TAP E 
GOTO 202 

KTAPE =KTAPE+:L 
IFCKTAPE.GT.MTAPElKTAPE=1 

TF'C=o=AIH~ ( T, TPC) 
IFCKTAPE.EC . MTAPE>GO TO 9 

GOTO 200 
WIU TEC3 , 10!3)

/FORMAT< WANT 
READC1v109>ANSWER 
IF<ANSWER.EQ.Y>GOTO 

FOf(MAT<A:I.) 
l·mITE <3 v :I. :1.0 > 

FORMAT<' WAN T 
READC1,1091ANSWER 
IFCA NSWER.EQ,YJGOTO 

GOTCJ 2 
END 

CHARACTER FOR ZERO, ' > 

CHARACTER FO R ONE. ') 

TO CHA NG E TH E TAPE LENGTH?' I 

1000 

TO REPRCJGRAM? 'I 

1001 
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Double-Sided, Double-Density 8-lnch Drive 

Capability is Here ... Now! 


The new LOBO DRIVES Model LCA·22 Double 
Density Floppy Disk Controller has been 
specifically designed to match your APPLE® to 
the new double-sided, double-density 8-inch floppy 
disk drives. Now, you can add up to four 1.1 
Megabyte drives (4.4 Megabytes total) and realize 
all the power and potential of your APPLE 
computer. 

Completely Software transparent, the Model 
LCA·22 will plug into any chassis slot. You are no 
longer restricted to slot 7. And, the Model LCA-22 
is fully compatible wi th 3.2. (3.3 DOS systems, 
PASCAL wlll be available soon.) 

LOBO's new LCA-22 Disk Controller and full line 
of field-proven, high-reliability disk drives (all 
LOBO products come with a one year, 100% 
parts/labor warranty) are available at computer 
retall stores nationwide. Stop In and see a 
demonstration at your local dealer today. 

See ua at the NCC, booth 4211 . 

l(l)B' LOBO DRIVES INT'L 
~ 354 South Fai rview Ave. 

ariVeS Goleta, CA 93117 
(805) 683-1576 

I NTERNATIONAL 

r---------------------------------------1 
I'm looking to expand my APPLE. Please 

send me more information on: 


D Model LCA·22 Disk 
Controller 

0 Floppy Disk Drives 
O 5tf.i. inch 

0 B·lnch 

Name 

0 Fixed Disk Drives 

0 51/,·inch 

0 8·1nch 

0 14·1nch 

Address 


City ----- State ---- Zip _ _ 


Phone 

(area cOde) 

L---------------------------------------J 




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 II 64K . .. . ..... 299900 
Hori zon 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 meel ar beal any adven~sed pnces! 

Most items ms1ock lor immediate delivery. 

Factory sealei:l cartons. Fu11manulactu rer' s9uaran1ee 


DATA DISCOUNT CENTER 
135·53 llorthern Slvd ., Flus~lng, N.Y. 11354 


Vir.a • Mas1er Charge • .Y.S. residems adcl SalesTax 

Shipping f .0.6. N.Y. 


Phone Orders Call 212-465-6609 
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CLOCK IN _JtJLJLJLJLJlJL-JtJLJLJl_ 
CLOCK 4 ~~~~--'ll~~~__.i--1~~~-
CLOCK 3 -~n n._____ 
CLOCK 2 

CLOCK 1 

ClOCK f/ME-
S/GNAl 


Figure 5: Timing diagram for the four-phase clock. The signals shown here are 
generated by IC2.3 and IC24 in figure 3a. Note that within the schematic of figure Jc, the 
inverted counterparts of clock 2 and clock 3 are also used. 

Text coMlimied from page 138: 

• entering the D0-0054 command in
to the trainer (this begins program ex
ecution at hexadecimal location 
0054). 

The value of R is displayed con
tinuously on the leftmost LED of the 
trainer. 

The microprocessor representation 
of the PTM is easier to implement 
than the hardwired version. Changes 
in the length of the tape or the max
imum number of program statements 
are relatively easy to make, but the 
microprocessor is very slow com
pared with the hardwirf;d version. 
Subroutine RUN requires about 
150 µs per cycle as compared with 
2 µs for the hardwired version . 

A FORTRAN Version 
One of the most useful and com

prehendable representations of a 
PTM is one written as a high-level 
language program. Listing 2 is a 
source listing for an interactive FOR
TRAN program that can be used to 
simulate a PTM. The run section of 
this program follows the flowchart in 
figure 2. 

The program is stored in three a.r
rays dimensioned W(2,64), 0(2,64), 
and ADR(2,64). The maximum 
length of the tape is 128 characters. A 
shift is made in the subscripts to allow 
R =O and TPC=O. Output characters 
for the tape are chosen by the user 
rather than being restricted to 0 and 
1. Program statements are entered as 
six-<:omponent vectors and can be 
readily changed. The most important 
variables are available interactively 
to the user. 

Summary 
We have implemented the Practical 

Turing Machine in three forms-as a 
hardwired circuit, a 6800 machine 
code program, and a FORTRAN pro
gram. We have found that the hard
wire version is the fastest but the 
most difficult to run or modify, and 
that the FORTRAN version is the 
easiest to modify but the slowest in 
execution. The microprocessor ver
sion is a compromise in both speed 
and utility.• 
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Maxell offers a way to stay ahead. 

A Maxell SY,t Mini-Disk will consistently lef you maxi There are double density Maxell single and double
mize the capability of your system today. And as your sided SW' Mini-Disks for soft and hard sector systems. 
involvement with it grows, tomorrow as well. Maxell And 8" Maxell Floppy Disks for every d isk drive config
Mini-Disks ore a ll 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 p roducts 
Floppy Disk. So you know your 5Y4'' Maxell Mini-Disks dealer, write for the growing opportunities Maxell 
meet or exceed the some ISO and Shugar specifica Business Products Division offers you with our 8" Floppy 
tions industry requires. and SY.t Mini-Disks. 

maxel'® 

BUSINESS PRODUCTS DMSION 

Maxell Corporation of America. Business Products Division, 60 Oxford Drive. Moonachie, NJ. 07074 Tel: 201-440-8020 



System Notes · 

A Relocatable Bootstrap 
for the Tarbell Disk Controller 

Hector M Smith 

9852 Da.ndelion Ave 


Fountain Valley CA 92708 


Some Z80 microprocessors do not work properly with code, at hexadecimal locations OOOE and OOOF, ORA 
the Tarbell disk-controller ROM (read-only memory). resets the sign flag if the MSB {most significant bit) of 
For example, Ithaca lntersystems recommends that the INTRQ is 0. If this is the case, JP jumps to RDONE. 
bootstrap program be relocated to high memory and that Because the 280 does not have a relative jump instruc
a power-on jump to it should be executed. You can make tion activated by a positive test, BIT 7,A is used to check 
the program independent of memory location by using if bit 7 {INTRQ) is 0. If it is, a jump relative to RDONE is 
the 280 relative-jump instruction . executed. At hexadecimal location 0016, a jump relative 

Listing 1 is a relocatable version of the Tarbell to RLOOP and NOP was substituted for the original 
bootstrap loader. Relative jumps are included at hexa jump. 
decimal locations 0010 and 0016. A test bit instruction is The modified bootstrap (listing 1) can be located 
located at hexadecimal OOOE. anywhere in memory. A jump to it will boot the CP / M 

The original 8080 code is shown in listing 2. In the operating system. • 

Listing 1: A Z80 relocatable bootstrap program for the Tarbell disk controller. The mnemonics are TDL Assembler. 

ADDR MACH LABEL ASY LANGUAGE COMMENTS 
CODE 

0000 DB FC BOOT: IN WAIT ;WAIT FOR HOME. 
0002 AF XRA A ;COMPLETE. 
0003 6F MOV L,A ;SET L = O 
0004 67 MOV H, A ;H&L=O. 
0005 3C INR A ;SET A= I. 
0006 D3 FA O UT SECT ;SECTOR"' 1. 
0008 3E BC MVI A.SCH ;READ SECTOR. 
OOOA D3 FB O UT DCOM 
OOOC 02 FC RLOOP: IN WAIT ;WAIT FOR DRQ OR lNTRQ. 
OOOE CB 7F BIT 7, A ;TEST BIT 7 
0010 28 07 JRZ RDONE ;DONEIFlNTRQ 
0012 DB FB IN DDATA ;READ A BYTE OF DATA. 
0014 77 MOV M,A ;PUT INTO MEMORY. 
0015 23 INX H ; INCR EMENT POINTER 
0016 18 F4 JMPR RLOOP ;DO IT AGAIN 
0018 00 NOP ;FILLS EMPTY SPACE 
0019 DB FS RDONE: IN DSTAT ;READ DISK STATUS. 
001 B B7 ORA A ;SET FLAGS. 
OO l C CA 70 00 JZ 070H ;IF ZERO, GO TO SBOOT. 
OOIF 76 HLT ;DISK ERROR, SO HALT. 

WAIT OFCH 
SECT OFAH 
DCOM OFBH 
DOATA OFHB 
DSTAT OFBH 

Listing 2: Original 8080 code before modification for the Z80 microprocessor. 

~E ITT ~A A 
~F F2 19 00 JP RDONE 

0016 C3 OC 00 JMP RLOOP 
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Lifelines. 

The serious publication 


for the serious 

software user. 


March 1981 Vol. 1 Issue #10----- .... --....-....
•·~-=-- ----=====-1.1r· ~iiCl:., 


• 	 From the Software Evaluation Group: 
A Review of the Configurable Busi· 
ness System 

• 	 Osborne/McGraw-Hiii's General 
Ledger, a Tutorial by One of Its 
Authors. 

• 	 BASIC Comparisons: An Introduction 
toSBASIC.* 

• 	 Details on Volume 48 from The CPIM 
Users Group.• 

• 	 Some Biting Comments on the Indus· 
try from the Mysterious Zoso. 

Lifelines is the publ ication 
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 
capabilit ies. 

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 


•SBASIC Is a l raClemark ot Topa% Programming 
"CPIM Is a 1raC1emark ol Dlglla l Research, Inc. 
The CPIM Users Group Is no! aUIHalod with Dlgllal Research, Inc. 



A Closer Look at the 

TI Speak & Spell 


Peter Vernon 

31 Georgina St 


Newtown NSW 2042 

Aust.ralia 


Congratulations to Michael Rigsby 
on his article "Dissecting the TI Speak 
& Spell" (September 1980 BYTE, page 
76). He is not alone in desiring an 
economical voice-output device for 
his computer, and the Speak & Spell 
is an excellent choice. Economy is one 
reason, and the circuitry of this 
device has features that make it 
potentially one of the most flexible 
and comprehensive speech syn
thesizers available. 

The problem is how to interface the 
Speak & Spell to a computer. Mr 
Rigsby 's approach is the first step, but 
it allows only a spelling computer, 
not a talking one. In order to achieve 
more, it is necessary to know 
something about the workings of the 
device. This information is difficult to 
obtain. Texas Instruments has not 
been very informative, although con
sidering the investment it has in 
speech technology this is perhaps 
understandable. Thus, the Speak & 
Spell is an irresistible challenge to the 
experimenter. 

Mr. Rigsby has, however, made 
one fundamentally incorrect assump
tion: the TI Speak & Spell is most 
definitely not based on the SN76477N 
complex-sound generator, nor does it 
store words, or even phrases, as in
dividual pulses in memory. As I will 
show, it uses an entirely different 
technique . 

The Heart of the Unit 
The TMC0281NL is a proprietary 

Texas Instruments integrated circuit 
that is virtually an entire digital signal 
processor, with timing and decoding 
circuits, a 10-pole digital lattice filter, 
and a D/ A (digital-to-analog) con
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verter. All of this is contained on a 
tiny piece of silicon just 44 mils 
square. This is the heart of the speech 
synthesizer . 

Also on the board is the controller, 
the TMC0271NL, which is a member 
of the TMS-1000 microprocessor 
family. The TMC0271 shares the 
same basic architecture as the 
TMS-1000 used in Tl 's calcula tors, 
but it has been modified to enhance 
its BCD (binary-coded decima l) 
arithmetic capabilities. It also has an 
expanded instruction set and an ou t
put multiplexer to reduce the number 
of pinouts required in its role as a 
controller for the speech synthesizer 
IC (integrated circuit). 

The Speak & Spell Is an 
lrreslstlble challenge to 

the experimenter. 

As Mr Rigsby guessed, the other 
two integrated circuits on the board 
are high-density ROMs (read-only 
memories). The TMC0350 family are 
128 K-bit ROMs. organized as 16 K 
by 8 bits. They incorporate an inter 
nal 18-bit address counter / register 
and two 8-bit output buffers, with the 
four high-order bits of the address 
driving a 1-of-16 device-select 
decoder and the other 14 bits address
ing the ROM array directly. 

Linear Predictive Coding 
The circuitry is only part of the 

story. The rea l secret of the Speak & 
Spell and other Texas Instruments 
speech-synthesis devices is a tech

nique called LPC (linear predictive 
coding). This technique makes it 
possible to encode a complex speech 
waveform with relatively little data . 
A speech signal is highly redundant, 
made up of a few basic waveforms 
that are repeated to produce speech 
soun'ds. Essentially, LPC eliminates 
the redundancy inherent in the speech 
signal and retains only the data re
quired to drive the speech syn
thesizer. 

The TMC0281 can be thought of as 
an electronic model of the human 
vocal tract. The data input is a 
description of the filter parameters 
necessary to model the vocal tract as 
its characteristics change over time. 
Codes for twelve synthesis par
ameters are stored in the ROMs. 
These parameters are ten filter co
efficients, and pi tch and energy infor
mation. 

The filter parameters are derived 
from samples of actual speech and are 
encoded by a complex mathematical 
algorithm that makes it possible to 
predict a speech waveform based on 
information derived from previous 
waveforms. Because of the finite -time 
response of the human vocal tract, 
only a fixed number of speech sounds 
can follow a particular vocalization . 

To produce speech, the contro ller 
specifies the starting point of a string 
of data stored in the ROMs. The 
ROM output provides the pitch, 
amplitude, and filter parameters from 
which the synthesizer constructs the 
speech waveform. 

The input to the filter is either a 
periodic or random sequence of 
pulses. A random sequence of pulses 
is used to recreate unvoiced sounds, 
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I TTllTIDI DIALERS 

SUPERBRAIN & 

t¥·., COMPUSTAR 
We're the West'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 Comdex . We sell 
Superbralns world-wide and Compustars in our region. 
Our prices ore the best! 

PRODUCTS 

•SUPERBRAIN •COMPUSTAR •HARD DISCS 

64k, CD Models Models ID. IS. 2a.30. 40 10, 32 & 96 mo 

•INTERTUBE Ill •EMULATOR 
Plus a full line of printers and perlpheral equipment, including MPI, 
NEC, CUME, C.ltoh, Anodex, Tl. Vista and others. 

SERVICE 

Rapid turnaround on ports and module replacement. and repair in our 
trained service department. 

OEM 

We hove the best prices on lntertec products to the OEM market, and 
we make available the some 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 
 Fonron 

General Ledger .. .... ...... X . .. ..... x 
 Cobol 

Payroll ........... . .. ..... X . . ...... X 
 UTILITY PROGRAMS 
Restaurant Payroll ... . ... . . . X 
 Pearl, Q Sort and Link 80 

Job Costing . ... .. ... . ... . . X . . . ..... X 
 WORD PROCESSING 
Malling list (NAO) . ......... X . . .. ... . X Magic Wand. Word Pro. 

Restaurant Menu Costing Word Star. Doto Siar 


and Inventory ........... . X 
 PEACHTREE SOFTWARECllent Billing . .. ............x 
 - BUY ONE PROGRAMInventory .. . ........... . .. X....... . X 

OR ANY 

FOR ORDERING CALL 

TOLL FREE 1-800-426-2963 
PHONE (206)453-9777 TELEX: 152 556 TAC 

@ A Division of Computer Marketing Corporation 

~NTIRNATIDNAL 

11058 Main, Suite 125, Bellevue, WA 98004 
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such as "f" or "s," while a periodic se
quence creates voiced sounds such as 
"a." The pitch information either 
varies the frequency of the periodic 
pulses or, if all the bits are zero, 
selects random noise as the input to 
the lattice filter. An amplification fac
tor is also input to the synthesizer and 
adjusts the amplitude of the excita
tion source to produce sounds of 
varying intensity. 

The lattice filter of the synthesizer 
has ten stages. Each stage carries out 
two multiplications and two addi 
tions on its two digital inputs before 
passing the results backward and for
ward to its neighbors. The operations 
of the ten stages are carried out se
quentially, as are the operations 
within each stage. Through careful 
consideration of timing and the use of 
a pipeline approach, only one adder 
and one multiplier are needed to 
carry out the mathematical opera 
tions. Each separate arithmetic opera 
tion requires only 6 µ,s. 

Figure 1 is a block diagram of the 
basic elements of the TMC0281. The 
multistage lattice filter uses the 
parameters K1 thru K. to digitally 
filter the amplified excitation signal. 
and passes its output to a DI A con
verter connected to the speaker. 

The coefficients of the fil ter are up
dated approximately every 20 ms. 
However, because of the redundan 
cies in speech patterns, a complete set 
of parameters is not always required. 
Sections of the data stream may be 
replaced by a single "repeat" bit , cut 
ting the data required to control the 
filter from a maximum of 49 bits to a 
minimum of 4, thus conserving 
memory space. 

During speech the TMC0281 ac
cesses the ROMs directly until it 
receives an end-of-phrase command 
and returns control to the TMC0271 
controller. Five lines are used to 
transfer data and commands within 
the system. One of these lines is the 
processor data clock, which deter
mines when the data on the other four 
lines is valid . These are the five lines 
mentioned by Mr Rigsby . 

Timing 
Timing for the synthesizer is based 

on a 50 Hz frame rate- so a new 
speech segment is read from the ROM 
every 20 ms. The speech patterns cod
ed in the ROM are sampled at a rate 
of 10 kHz, which corresponds to the 
maximum bandwidth of speech-5 
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Figure 1: Block diagram of the heart of the TI Speak & Spell-the Texas Instruments 
TMC0281NL integrated circuit . The TMC0281NL is a proprietary circuit that is virtual
ly an entire digital sign.al processor and can be thought of as an electronic model of the 
human vocal tract. It includes timing and decoding circuits, a 10-pole digital lattice 
filter , and a DI A converter. Speech synthesis takes place through a process called LPC 
(linear predictive coding), which makes it possible to encode a complex waveform with 
relatively little data. Either pseudo-random noise (for unvoiced sounds) or periodic 
pulses (for voiced sounds) are amplified and fed to the lattice filter, which models the 
vocal tract in accordance with coefficients stored in two external 16 K by 8-bit ROMs 
(read-only memories). A maximum of 49 bits is needed to specify each sound pattern, 
which is updated every 20 ms. This results in an overall data rate of 2400 bps (bits per 
second). The TMC0281NL is controlled by a Tl TMC0271 microprocessor, a specialized 
member of the TMS-1000 microprocessor family. 

kHz. (The maximum bandwidth for 
telephone-quality speech is 3.5 to 4.5 
kHz.) An 800 kHz oscillator is divid
ed by four to produce the major 
system clock. This four-phase clock 
controls the transfer of data within 
the system. The individual bit pat
terns in each 20 ms frame are docked 
into the synthesizer at a rate cor
responding to the sample frequency 
of 10 kHz. It is this dock which pro
duces the 0.1 ms pulses measured by 
Mr Rigsby. 

A maximum of 49 bits is needed to 
specify the sound pattern that will be 
produced every 20 ms. This is an 
overall data rate of about 2400 bps 
(bits per second). One hundred 
seconds of speech time thus requires 
the storage of 240,000 bits of infor
mation, which corresponds well with 
the 256,000 bits of storage provided 
by the two TMC0351 ROMs . 

Capabilities and Challenge 
Because the Speak & Spell 

reconstructs speech sounds from a 
constant-excitation signal filtered 
under digital control, it is potentially 
capable of reproducing any sound at 
all. The challenge for the ex
perimenter is to determine what in
formation needs to be input to create 
a particular sound. Trial and error 
seems to be the only approach. With 

much work it would be possible to 
determine which combinations of 
data are needed to produce each 
phoneme of the English language . 
(All words are made up of combina
tions of particular sound units called 
phonemes. About 42 phonemes are 
used in the English language.) These 
phoneme patterns could be stored in 
memory and arranged to produce any 
word. At 49 bits per phoneme and 42 
phonemes, only 2058 bits are re
quired. The problem is, of course, to 
find the right bits. 

Perhaps the best place to start 
would be the connector provided for 
the attachment of expansion 
modules. The module-select key on 
the keyboard of the Speak & Spell is 
used to signal the controller that an 
expansion module is in place and that 
it should instruct the synthesizer to 
access this module rather than the 
ROMs on the main circuit board. By 
using this signal it is possible to force 
the synthesiz.er to accept data that is 
input on the module connector. The 
system clock can be used to govern 
the rate of this data input. Experi
menting with this approach produces 
a weird and wonderful series of 
sounds. At present, my computer (an 
Exidy Sorcerer) can only grunt and 
squeak, but after all, that's how we 
all startedI• 

http:synthesiz.er


TOGETHER AT LAST 

SSS FORTRAN & RATFOR are the critic's cho icer 

The SSS FORTRAN rompiler is fasl. efficient . and complete (full 1966 ANSI 
standard with extensions! The RATFOR compiler compiles inlo FORTRANallowing 
the user to wr ite structured code while retaining the benefits of FORTRAN. 
Together they form an incredible team! 

SSS FORTRAN Specifics 
SSS FORTRAN makes lull FORTRAN IV avai lable to microcomputers. SSS 

FORTRAN meets and exceeds the ANSI 1966 FOR TRAN standard The compi ler 
supl)OrtS many advanced features not found in less complete implementations. 
includ ing: comple~ arithmetic. character variables. and functions . SSS FORTRAN 
will compile up to 600 lines per minutei Recursive subroutines with static 
variables are supponed ROMable ".COM" files may be generated. 

FEATURES 
Code generation: ROMable ·'.COM" files or inte1mediate code liles (saves disk 


space). External routines may be called. 

Da1a types: Byte. integer. real. double ~recision. complex. l09ical. charac· 


ter and varying lenglh str ings. 
Operations: All standard operations plus st ri ng romparisons.assignments. 

and .XOR. 
Constants: Hexadec imal. decimal. and character literals with features to 

imbed control characters. 
Statements: ANSI 1966 standard with multiple s1a1ement lines. state

ments may end witha · :'. 
Controls: Map. List. and Symbol table output opt ions 
1/0: Read. Write.Append, Rewind. Close. Oelete. Rename. Search. 

seQuencial and Random 1/0 on disk Illes. Suppons all CP/ M 
devices. The Usercan add device handlers to use custom 1/ 0 
devices. 

Errors: Over 200 distinct compiler error messages. precision and 
illegal instruction warnings during execution. 

Interrupts: FORTRAN programs may be interrupted at any time: the stack 
pointer is always preserved. 

....-.........._ t=~ATUl21~C3 ~----. 

SSS RATFOR 

RATFORis a preprocessor that compiles to SSS FORTRAN.SSS 
RATFOR allows the use of contemporary loop control and struc
tured prQ<l1aming techinQues. SSS RATFOR is similar to FORTRAN 
·77 in that it suppons such th ings as: 
REPEAT ... UNTIL WHILE IF .. . THEN... ELSE 
Begin End Brackets Macro Defines 

SSS RATFOR is supp lied with source code. The source code 
is distributed in both RATFOR and SSS FORTRAN. Not only does 
this prevent obsolescence. but allows the user to add enhance· 
ments as desired. 

System Requirements & Prices 
SSS FORTRAN requires a 32k CP/ M system Z80 on ly. 
SSS FORTRAN with RATFOR: $325.00 
SSS FORTRAN alone: $250.00 
RATFOR alone: $100.00 
(Sold only wnh valid SSS FORTRAN hcensel 

CP/ M Formats. 8" solt sectored. 5" Northstar . 5" Micmpol1s Mod II 
Vecto1MZ. Suoerbrain DD/OD 

All O rders and Genera l lnlormalion : ~ 
SUPERSOFT ASSOCIATES lliiiill 
P.O . BOX 1628 

CHAMPAIGN, IL 61820 
 l• I 
(217 ) 359- 2112 
Technical Hot Line: (217) 359-2691 
(answered on ly w hen technician is available) 

'CP; lol AECrST!•ED TAOOEWAA• OOIAt RESEARCH 

SSS FORTRAN IS the copyughl or 
Small Svs1ems Services. U1bana. 1111no1s 

Sup~r.Soft 
First in Software Technology 

BYTE April 1981 155 



EAST COAST OFFICE 


OMEGA SALES COMPANY 

CALL TOLL FREE 1-800-556-7586 

2ND SPECIAL OF THE MONTH!! 

EPSON 

MX-80 
 •479 

PRINTER 

INTERFACES: APPJ..E I NTERFACE & CADLE @90, RS•232·@'?'0, 

IEEE 855, TRS • so CABLE @35 


-------------~------------r----------~~~--------------~ 
INTERTEC 

. ,,,. ... c 

SUPERBRAIN
\~ ATARI 800 32K - 8244900 

64K - 8264900 
I 

= $'75900 
QD - 8319500 -----· 

- -----------------------~-----~-----r-------~---------1 
NORTHSTAR I NEC ~Q_NITOR @21900 I ATARI 400 

HORIZON II i - ;· I SK - 1839900 


32K QUAD. DENS. I :_ ; ·- -- :' I 16K - •49900 
*'2975°0 I ·-· · I 

I · II ---= 
-------------~~--------=-==:::...r-------l----r-------------

RADio SHACK I RADIO SHACK ANADEX I SoROC

I I
tSK LEVEL II 64K MODEL 2 I DP-9500 120. •630 
3MODEL I 11344900 I S124900 I 140 · IJ949 

----~§7522,____J____~---------~~---~~~-~~--~-~~~~~~~~~~--
TELEVIDEO 912C - •67900, 920C - •T3900 

----------------------------------------------~---~----
4. Stoek shipments shipped usually same day or next day. 

5. All equipment faetory fresh with mauufaeturer•s wan-. 

6. No hidden eha.rges - We live by our published prlees. 

!lMEGA SALES Co - EAST COA T - 12 MEETING ST. 

CUMBERLAND, RI 02864 TEL 1-401-722-1027 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. •
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WEST COAST GRAND OPENINGIII 


!11\IEGA SALES COMPANY 

CALL TOLL FREE 1-800-235-3581 


GRAND OPENING 

SPECIAL OF THE MONTHII 


OKIDATA 

MICROLINE : 
 $929 

83 
---~ 

('rRACTOR S200) 

---------------.-c~TOilsTAawh~in25 --------------------- 
APPLE II+ I1 'I APPLE DISK DRIVE 

1 ( DOS 3.3 w/CONTROLLE R 

48K-IJ115000 ! ! $54500 
I I 
I I------------,--L-------- --T----L.---,---------------

OKIDATA I BASE II I CBM I HAZELTINE 
MICROLINE·SO I I CALL I 1.420 

946900 I 8 64900 : p~~~E I 8799 

-~-- - -~~-L--------------~--------...L.------~-~------

1. TWO LOCATIONS TO SERVE YOU BE'ITER. 

2. l\TO SURCHARGE FOR CREDIT CARDS. 

3. WE ACCEPT C. O. D.'S. 

nMEGA SALESCo· WEST COAST· 3353OLD CONEJO RD #102 
QE/ NEWBURY PARK CA 91320 TEL 1·805·499-367'8 • 
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Clubs and Newsletters 


Zips 00000-10000 

1. 	Syntax ZX80 
2. 	 The Harvard Group, 


Bolton Rd, RD 2, Box 

457, Harvard MA 01451 


3. 	Ann Zevnik, Editor, 
(617) 456-3661 

5. 	News about the Sinclair 

ZX80 microcomputer. 


1. Gosub TRS-80 Users 

Group 


2. 	 POB 712 

Worcester MA 01613 


3. 	Jim Mercanti, (617) 
845-1851, (617) 458-7263 

4. 	 Gosub TRS-80 Users 

Group Buffer 


5. 	Noncommercial. 

1. 	TRUGEM (TRS-80 Users 
Group of Eastern Mass
achusetts) 

2. 3 Driscoll Dr, Fram
ingham MA 01701 

3. Ronald M Egalka, 
Secretary, (617) 877-4520 

4. 	 The TRUGEM Newsletter 
5. TRS-80 hardware and 

software; peripherals 
from Radio Shack and 
independents ; Programs 
Exchange Library (non
commercial); demonstra
tions and sales of com
mercial hardware and 
software encouraged. 

1. New England Computer 
Society 

2. 	 POB 198 
Bedford MA 01730 

3. 	 Bob Waite, President 
(617) 448-6351 home; 
(617) 897-3221, ext 2499, 
work 

4. 	NECS Newsletter 
5. User Groups: PET, 

Apple, 6800, Digital 
Group, and TRS-80. 
CBBS (Computerized 
Bulletin Board System), 
(617) 864-3819. 

1. The Boston Computer 
Society 
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DIRECTORY 

The following is the fourth BYTE Clubs and Newsletters 
Directory. The directory was compiled from information sup
plied by the various clubs listed . A form was sent to all clubs 
and newsletters listed in the third directory requesting up-to
date information. If the form was not returned, we deleted the 
club from the fourth directory. In addition, the listing was cor
related with back issues of the magazine and materials on file in 
the BYTE offices. If information is missing in one or more 
categories, it means the data was not provided. We will be keep
ing the file available and updating it for the next directory; so, if 
there are errors, omissions, or if you have a new club that has 
just been formed, send the information to Charley Freiberg, 
Clubs and Newsletters Editor, BYTE Publications Inc, POB 372, 
Hancock NH 03449. 

The listing follows this form: 1. Name of organization or 
name of publication; 2. Mailing address; 3. Contact person 
and telephone number; 4. Newsletter or publication; 5. Special 
interests. 

2. 3 Center Plz, Boston MA 
02108 

3. 	(617) 720--0597 
4. 	 The Boston Computer 

Society 'Update (an enor
mous publication with 
nationwide industry ex
clusives and news of New 
England) 

5. 	User Groups: PET, 
Sorcerer, OSI, North 
Star and others . 
Subgroups: education, 
business applications, 
Pascal and beginner 
tutorials. 

1. 	Classroom Computer 
News 

2. 	 POB 266, Cambridge MA 
02138 

3. 	 Lloyd Prentice, (617) 
787-0420 

5. This bimonthly newslet
ter is interested in educa 
tion, curriculum develop
ment, and related topics. 

1. Technical Education 
Research Centers 

2. 8 Eliot St, Cambridge 
MA 02138 

3. 	Robert Tinker, Director 
or Susan Warner-Mills, 
Assistant, (617) 547-3890 

4. 	 Hands On!(A Forum for 
Science and Technology 
Educators) 

5. 	Applications to educa
tion, especially science. 

1. 	RICH (Rhode Island 
Computer Hobbyists) 

2. 	 POB 599, Bristol RI 
02809 

3. Emilio D lannuccillo 
4. 	Yes 
S. 	We are an active group 

dedicated to keeping 
abreast of current tech
nology, plus lending a 
hand to each other 
regarding hardware and 
software. We also give 
help and advice to new
comers into the world of 
microprocessors. 

1. 	PIE (PET Information Ex
change) 

2. 	 27 Leicester Way, 
Pawtucket RI 02860 

1. 	SNAC (Southern New 
Hampshire Apple Core) 

2. Computerland of 
Nashua, 419 Amherst St, 
Nashua NH 03060 

3. 	Don Fairchild, Treasurer, 
(603) 434-5626 

4. 	 S.N .A.C. 
5. This group is involved in 

all aspects of home com
puting using Apple 
systems. 

1. 	Manchester Users Group 
2. 	346 S Taylor St, Man

chester NH 03103 
3. 	Scott, (603) 624-0089 
4. 	Yes 
5. TRS-80s. 

1. 	Southern Maine TRS-80 
Group 

2. 15 Mountain View Rd, 
Cape Elizabeth ME 04107 

3. Douglas Stewart, (207) 
767-2351 

4. 	Byte Babble 
5. 	TRS-80s. 

1. 	Doctor's Computer Club 
2. 	42 E High St, East Hamp

ton CT 06424 
3. 	Dr Aziz Ghaussy, (203) 

267-2400 
4. 	Medical Computer Jour

nal Newsletter 
5. 	Application of computers 

in medical practices. 

1. 	The Pocket Computer 
Newsletter 

2. 	 POB 232, Seymour CT 
06483 

1. 	Computers in 
Psychiatry! Psychology 

2. 26 TrumbuU St, New 
Haven CT 06511 

3 	 Marc D Schwartz, MD, 
Editor, (203) 562-9873 

5. 	This publication is for 
professionals interested in 
the use of computers in 
their work. 

1. 	Connecticut Computer 
Club 

2. 	 18 Ridge Ct W, West 
Haven CT 06516 

3. 	Leo Taylor, Secretary 
4. 	CCC Newsletter 
5. We have two talks per 

meeting; generally one on 
software and one on 
hardware. The club does 
not specialize in any one 
machine. 

1. 	APL Market Newsletter 
2. 	POB 5314, Mt Carmel 

CT 06518 
3. Raymond C Jordan, (203) 

28&-0283 
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Clubs and Newsletters--------------------
1. Amateur Computer Zips 10000-20000Group of New Jersey 
2. 1776 Raritan Rd, Scotch 

Plains NJ 07076 1. 	New York Amateur 
3. Sol Libes, (201) 277-2063 Computer Club 
4. 	 ACG-NJ News 2. 	POB 106, Church Street 
5 . 	User Groups: 8080/ 280, Sta, New York NY 10008

6800, KIM-1, TRS-80, 3. 	 Garry Sawyer, (212) 
PET, CP/ M, 1802, S-100, 864-4595· 
Apple, and Pascal. We 4. 	 New York Amateur 
also have software Computer Club News
libraries and tutorials. letter 

S. 	 Anything to do with 
computers. 

1 . OSI Users Group 
2. 	 4 Swimming River Rd, 

Lincroft NJ 07738 1. 	Computer Careers News 
3. 	 Bob Childs, (201) 2. 135 W 50th St, New 

747-8888 York NY 10020 
3. Connie Winkler, Editor, 

(212) 582-9617 
1. 	Data Processing Club 5. 	Careers publication for 
2. 	 c/ o Dennis M Lloyd, processing professionals. 

Business Studies Division, 
Gloucester County Col
lege, Tanyard Rd, Sewell 1. Feedback From Fujitsu 
NJ 08080 2. 	c/ o Ruder & Finn Inc. 

3. 	(609} 468-5000, ext 242 110 E 59th St, New York 
4. 	 Interested in microcom NY 10022 


puter programs inside 
 3. Darrell J Aherin, (212) 
and outside of the 593-6317 

classroom. 
 S. News of the Japanese 

• TRS-80 • APPLE 2 • ATARI • SCORCERER • 'tl 
~ 	 m 
~ 	 ~ •• iiffi 	 <ll 
er: 	 cie 
~ 	 0 v
er: 	 • 
0 ~ v 'tl!IJ 

• 	
r""' m 
.... -~ FREE CATALOG • 

~ over 150 Items ~ 
• ORDER TOLL FREE 

N 	 ~ 
Ii.I (800) 327-7172 <n 

• 
~ IN FLORIDA (305) 862-69 17 ("') 

~ 'nuf s~ i d 0:a• 	 ("')
0 
GIO 
J, 	 ~ 
I = 	 = •• 	 'ti 

IT!ffi 	 ~ er: 
I.I.I 	 • 
u 	 ~ 
er: 	 = <ll0 
u 	 Cm 

0!IJ 

~) d(305)862-6917 

..,. ventureal~,INTERNATIONAL 
A DIVISION Of SCOTT ADAMS. INC 

BOX 3435 •LONGWOOD, FLA . 32750 

computer, telecom
munications, and elec
tronics industries. 

1. 	Lifelines 
2. 1651 Third Ave, New 


York NY 10028 

3 . 	Mary Anna Feczo, (212) 

722-1700 
S. 	This publication is for 

CP/ M users. 

1. 	Association for Com
puters and the 
Humanities 

2. 	 Queens College, Flushing 
NY 11367 

3. Joseph Raben, (212) 
520-7407 

4. 	 A CH Newsletter 
S. 	 Humanities applications. 

1. 	 Small Computer News 
2. 	 Edwards Publications, 

78-56 86th St, Flushing 
NY 11385 

3. 	 (212) 441-4082 

1. 	 D G Independent User's 
Group 

2. 	 POB 316, Woodmere NY 
11598 

3. 	Lloyd Kishinsky, (516) 
374-6793 

4. 	Bridge 
5. 	Digital Group computers. 

1. 	Long Island Computer 
Association 

2. 3788 Windsor Dr, 
Bethpage NY 11714 

3. 	A M Stone, Editor, (516) 
731-1649 

4. 	 The Stack 
5. 	User Groups: S-100, 

TRS-80, and 6502 . 

1. 	Digiac Corporation 
2. 	175 Engineers Rd, 

Smithtown NY 11787 
3. 	James D Gobetz, Presi

dent, (516) 273-8600 
4. 	MAPS Digest 
5. 	For MP/ M users. 

1. 	CAMS (Capital Area 
Micro Computer Society) 

2. 	POB 348, Ridge Rd, RD 
Hl , Scotia NY 12302 

3. 	Stanley L Mathes, (518) 
372-3767 

4. 	 Occasional 

. •:. . 

5. 	Subgroups for Apple 
(associated with Interna
tional Apple Corps). 
TRS-80, S-100, and other 
groups. 

1. Sphere Microcomputer 
Group 

2. 	2 Tor Rd, Wappingers 
Falls NY 12590 

3. 	Jeffrey Brownstein, DDS, 
(914) 297-3950 

4. 	Sphere Newsletter 
5. 	6800 microcomputers . 

1. 	CHIP-S Microcomputer 
Club 

2. 	POB 504, Syracuse NY 
13201 

1. 	Mohawk Valley 
Microcomputer Club 

2. 706 Lee St, Rome NY 
13440 

3. Rich Weaver 
4. 	 Micros Along the 

Mohawk 
S. 	 Several special interest 

groups: 6800, 8080/ 280, 
and beginners . 

1. 	RAMS (Rochester Area 
Microcomputer Society) 

2. 	POB 90808, Rochester 
NY 14609 

3. Erwin Rahn, (716) 
473-3184 

4. 	Memory Pages 
5. Special interest groups: 

UFORTH (University of 
Rochester FORTH) and 
6800/ 6809 / 68000. Users 
groups: North Star and 
CP/ M. 

1. Moruoeville Apple Users 
Club 

2. 	Dr G J Harloff 
3. 	579 Carnival Dr, Pitts~ 

burgh PA 15239 

1. 	Central Pennsylvania 
Computer Club 

2. 3263 Bull 	Rd, York PA 
17404 

3. 	Cletus Hunt III, (717) 
764-4977 

4. 	Data Dump 
5. Special interests: SS-50 

bus and TRS-80 systems. 

l. 	Wyoming Valley TRS-80 
Club 
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Clubs and Newsletter•--------------------

2. 	302 Wyoming Ave, Zips 20000-30000
Kingston PA 18704 

3. 	 Art Prutzman, (717) 
287-1014 1. 	 Buss: The Indepe11dent5. Special interests: TRS-80 

Newsletter for Heath uses and modems. 
Company Computers 

2. 325-B Pennsylvania Ave 
SE, Washington DC 

1. 	Delaware Valley Com 20003 
puter Society 3. Charles Floto, (202) 

2. POB 651, Levittown PA 544-0484 
19058 5. News on items that are 

3. 	Howard Kalodner, (215) hardware- and software
742-6612 compatible with Heath 

4. 	 DVCS Newsletter Company computers and 
5. TRS-80 users group. Zenith Data Systems. 

1. Battery Lane Publications 
Computer Society) 

1. 	PACS (Philadelphia Area 
2. POB 30214, Bethesda 

MD 20014 

PA 19105 


2. 	POB 1954, Philadelphia 
3. Eric Balkan, (301) 

770-2726 

Hafler; Hot line (215) 


3. Dick Moberg, Eric 
4. Computer Consultant 

925-5264 5. 	Information of interest to 
free-lance and corporate4. 	 The Data Bus 
consultants. 


major microcomputers, 

courses on languages, 


5. Users groups for all 

1. Washington DC CP/ M 
computers for children, Users Group 

and other groups. 
 2. 7315 Wisconsin Ave, 

The WORKSHEET Pr<>blem-Solving Language 
Want to play "What-if.. , Want lo do Real Estate Analysis. 
Family Budgeting. Taxes, Company C.1sh low: want to 
si mulate complex and intcrrcl i1 ted processes'? WORK HEET i 
a powerful language designed for the purpose of writing 
programs to solve these and all other prob lem · that involve a 
row-<:o lumn "spreadsheet... ven novice progr.immers a rc solv
ing complica ted problems on 1hc firs t day! 

WQRKSH ET is no t a hy brid text editor or a 1oy. It is a 
complete, se lf-docum enting model -building system. List the 
assumptions that wen1 in to your budge1 with the SHOWFIL 
program- even the boss will understand! 

Cha nge the a sumptions. the re lat ionships. or the data . and 
produce a new spreadsheet . neatly captioned, in minutes . 

Model too big to fi1 on a s ingle page? Format it dynamically
one page of 12 (o r any number) columns. or 2 pages of 6 
columns. or whatever tell s your slOry best. 

Condi1iona l e aluation of a varia ble? Reference to variables in 
d ifferent rows. several columns back? o problem! 

Sample models include portfolio va luUlion . rea l estate cva lu 
a1ion. iterative so lution of a Dio phan tine e4ua1ion. fam il y 
budget. product profi t based on cxponcnlia ll y damped growt h 
of sa les . 

sc it for tough. professional jobs- it's the only CP/ M modeling 
system that ca n handle them! 

Requires 48K CP/ M system and Microsoft Ba ic . C Basic or 
orth Star Basic running under C P/ M with Ma1chmaker II. 

WORKSHEET Language disk (5" or 8" CP/ Ml .... $199.95 
(specify version) 

0-Page Manual on ly ........... . .... . .. . .. S 19.95 

The oHo Group 
140 Thompson St., Suite 4-B 

ew York, NY I0012 

S'oti: . CP M . M1L"ro~ofl . aind North Srn.r arc- rcg.t!!.lcn:d 1radcm:uh of D1g:11 a l 
Rc-~;w:h . MictO'-llfl , :1od '.\'orth S1:1r Computer'-. rc!ri,pcc1i "'·i:I) . 

Washington DC 20014 
3. Winston Riley III, (301) 

986-1234 
5. 	 Public-domain software 

exchange, review of 
operating systems, 
languages, and packages. 

1. 	WACS (Washington 
Amateur Computer 
Sodety) 

2. 4201 Massachusetts Ave, 
#168, Washington DC 
20016 

3. Robert Jones, Director 
4. 	]WACS 
5. 	Interested in 110 Selectric 

conversions; inexpensive 
terminals and personal 
systems; 9900, 6800, 
8080/ Z80 hardware and 
software. 

1. Washington Apple Pi 
2. 	POB 34511, Washington 

DC 20034 
3. 	Bernie Urban, (301) 


229-3458; dub phone 

(301) 46S-2305 

4. 	Washington Apple Pi 
5. Education, medical, 

Pascal, assembly lan
guage, games, helping 
neophytes in computer 
programming. 

1. 	Tl Programmable 
Calculator Club 

2. 	9213 Lanham Severn Rd, 
Lanham MD 20801 

3. 	Maurice ET Swinnen, 
Editor 

4. 	 TI PPC Notes 
5. 	 All AOS system pro

grammable calculators. 

1. 	PEEK(65) 
2. POB 347, Owings Mills 

MD 21117 
3. 	 Al Peabody, (301) 

268-0561 
5. 	 This is a journal for OSI 

users. 

1. 	CHUG (Capital Heath 
Users' Group) 

2. POB 341, Fairfax VA 

22030 


3. Dale Grundon, Secretary 
4. 	 >CHUG 
5. Interested in all Heath 

computers and related 
equipment. 

1. AMRAD (Amateur Radio 
Research and Develop
ment Corporation) 

2. 	1524 Springvale Rd, 
McLean VA 22101 

3. 	Paul L Rinaldo, (703) 
356-8918 

4. 	 AMRAD Newsletter 
5. Special interests: 	amateur 

radio and computers, 
computers and com
munications devices for 
the deaf, amateur com
puter networking. 

1. 	WAKE (Washington 
Area KIM Enthusiasts) 

2. 	5112 Williamsburg Blvd, 
Arlington VA 22207 

3. Ted Beach 
4. 	Monthly 
5. 	KIM and other 6502 

single-board computers . 

1. 	The MkroComputer In
vestors Association 

2. 902 Anderson Dr, 
Fredericksburg VA 22401 

3. 	 Jack M Williams, (703) 
371-5474 

4. 	T!ie MicroComputer In
vestor 

5. 	 Use of microcomputers to 
assist in making and 
managing investments. 

1. 	 Delmarva Computer 

Club 


2. POB 36, Wallops Island 
VA 23337 

3. Jean Trafford, (804) 
824-3400 

4. 	Peek·n·Poke 
5. 	Special interests: 6502 

processors, computer aids 
for the handicapped, 
education, business, and 
entertainment programs. 

1. 	Tidewater Computer 
Club 

2. 	677 Lord Dunmore Dr, 
Virginia Beach VA 23464 

3. 	C D Yeoman, (804) 
420-6379 

4. 	Hard Copy 

1. 	Triad Heath Users Group 
2. 	424 Cliffdale Dr, 

Winston-Salem NC 27104 
3. 	 Hughes Hoyle, (919) 

378-1050; Steve Minor, 
(919) 765-7717 
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Westlco understands your micro
computersoftwareneeds. We know 
you want a good selection of soft
ware without the hassle of hunting 
all over for It .. .We know you wont It 
fost.. .Andwealsoknowyouwanta 
product backed by service. With 
Westlco you get all three. 

We have an extensive list of 

ASCOM program for time sharing 
and data transfers. • Transfers files 
between computers • Conversation 
mode controls remote computers 
• Batch mode by command files 
• Commands to display directories 
and type flies 

ASCOM can log-on a time 
sharing system to retrieve stock 
exchange data for storage and 
analysis. Batch mode can make the 
log-on. password. data query, and 
storage automatic. ASCOM can 
transmit program files to another 
micro running ASCOM - locally, or 
remotely through a modem. 

quallty software products for the 
serlous microcomputer buyer 
accounting. professional time ac
counting. text processing. p lanning 
and analysis. telecommunications. 
data management. development 
tools. And the list Is growing. 

MINIMODEL™ Financial Planning 
Tool - does big financial planning 
jobs at micro prices - for cash flow 
projections. flnanclal forecasting, 
venture analysis. project planning 
and risk analysis. • Model size 
limited only by disk file size.• Operat
ing results can be fed Into models. 
• Time horizon advances to elimi
nate old data • Consolidates 
models Into higher level models 
• Consolidated models are process
ed under their own ru le set • Report 
content and format totally under 
user control. 

• 

•.•.... . . • • 
, ,

• 




CP/M"' programs for TRS-80 Model II, Apple with Sott
Card,'.. Vector Graphic, ICom, Cromemco, North Star, 
Mlcropolls, Ohio Scientific, SuperBrain and more. 

GENERAL LEDGER Peachtree•• 
ACCOUNTS RECEIVABLE Peachtree 
ACCOUNTS PAYABLE Peachtree 
INVENTORY CONTROL Peachtree 
PAYROLL Peachtree 
CLIENT WRITE-UP Peachtree 
PAS-3 MEDICAL Arriflclal lntelllgence 
PAS-3 DENTAL Arllflcia/ Intelligence 
PROPERTY MANAGEMENT Peachtree 

PTA Asyst Design 
PTA Demo Asyst Design 
ESQ-1 Legal Micro Information 
ESQ-1 Legal Demo Micro Information 
DATESOOK'" Organic Software 

:I 

WORDMASTER' " MforoPro 
WORDSTAR'" M/croPro 
MAIL-MERGE'" MicroPro 
WORDSEARCH'" Keyblts 
TEXTWRITEA Organic Software 

MINIMODEL Flnancial Planning 
STATPAK NW Analyticel 
MILESTONE'" Organic Sohware 

l 
ASCOM DMA 

CBS OMA 
CBS LABEL OPTION DMA 
MAGSAM Ill MAG 
MAGSAM IV MAG 
SELECTOR IV Mlcro-Ap 
PRISM/IMS MAG 
PRISM/ADS MAG 

I t ' 

PL/I-BO'" Digital Research 
BASIC-BO Microsoft 
BASIC COMPILER Microsoft 
S-BAStC'" Topaz 
NEVADA COBOL Ellis Computing 
CBASIC-2'" Compiler Systems 
PASCAL/ M'" Sorcim 
GENERAL SUBROUTINE PAK Asyst Design 
APPLICATION UTILITIES Asyst Design 
PASCAL/ MT>'" MT Microsystems 

SUPERSORT I MicroPro 
SURVEYOR Peachtree 
STRING BIT,. Keybits 
STRING/BO'" Keybits 
STRING/80 SOURCE Keyblts 
ULTRASORT II,. CCS 

All software hos specitlc requirements for proper operation such as computer type, 
equipment configuration and support software. 

Check the following codes for system requirements to be certoln your system wlll 

accept lhe software offered. 

(A) CP/M version 1 4 CK higher (I) Business sy~lem 48K mem0tv. 2001< 
( B) CP/M version 2 0 01 higher dual disk drives. cursor oddressoble 
(C) CBASIC-2 te1minol, and 132 column p0n te1 
{D) MBASIC version II 51 (K) CurSOl oddressob le te1minal 
(E) BASIC-80 version 5.0 or h1gher. (L) signed license required lor shipmen! 
(F) ABK memCKy o r g raoter. (0) specify 8080. Z80.or COOS 
(G) 561< memory o r greoter. (P) give CP/M sa1lal number 
( H) 64K memory 	 (T) se~al poil and modem 

(2) 280 CPU 

Specify disk format: North Star Slngte Of Double. Mlcropolls Mod I or Mod II. 8~ sing le 
dens~ly. Ohio Scfenllflc.SuperBroin or Apple. 

Prices do no11nclude shipping or C.O .D In CT add 7'h% sales ta ~ . 


' Manual p11ce Wjfl be cred1U!d aga1ns1 laier purciiase ol sol1were 


Dealer inquiries Invited. 	 Copyright < 19111 W@sllco. Inc 

The Software Express Service 
25 V.-n Z<>nl S treel • Norwalk, Conneclicut 06855 

(203) 853-6880 • Telex 643-788 

$550 
550 
550 
650 
550 
990 
990 
990 
990 

595 
75 

1495 
75 

295 

145 
450 
125 
195 
125 

495 
500 
295 

125 

395 
80 

145 
295 
395 
495 
795 

500 
350 
395 
295 
150 
120 
175 
295 
495 
425 

225 
550 

65 
95 

295 
165 

1. 	Carolina Apple Core 
2. 	POB 31424, RaJeigh NC 

27612 
3. 	Joseph H Budge, (919) 

489-4284 
4. 	From The Core 
5. 	 Apple computer users 

group. 

1. 	TRS-80 Users Group 
2. 	7554 Southgate Rd, 

Fayetteville NC 28304 
3. 	 R Gordon Lloyd 
4. 	TRS-80 Users Group 

Newsletter 
5 . 	We are interested in all 

aspects of the TRS-80. 

1 . 	TIPS Users Group 
2. 	101 Brookbend Ct, 

Mauldin SC 29662 
3. Fred Holmes, (803) 

288-5664 
4. 	TIPS Newsletter 
5. 	Special-purpose stand

alone systems and horne
brew computers. 

Zips 30000-40000 

1. Digital Publicati.ons Inc 
2. 3169 Holcomb Bridge Rd. 

Suite 307, Norcross GA 
30071 

3. 	John Rapp , Publisher, 
(404) 451-1156 

4. 	 Mini-Micro , free software 
exchange 

5. 	Software exhanges and 
publications for Data 
General, IBM, and DEC 
PDP-11 and PDP-8 
systems. 

1. 	Culpepper and Associates 
Inc 

2. 	 4922 Heatherdale Ln, 

Atlanta GA 30360 


3. Warren Culpepper, (404) 
451-3797 

4. 	Salt 'n' Pepper 
5. 	Special interests: software 

product management. 

1. 	CSRA Computer Club 
2. 	 POB 284, Augusta GA 

30903 
3. Jim Graves, President, 

(404) 738-1378 
4. 	 CSRA Computer Club 

Newsletter 
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$40 
40 
40 
40 
40 
40 
40 
40 
40 

40 
40 
50 
50 
25 

25 
40 
25 
40 
20 

50 
40 
25 

10 

40 
10 
25 
25 
25 
55 
55 

35 
25 
25 
25 
25 
15 
20 
30 
30 
30 

25 
40 
15 
15 

nla 
15 

A,D,l,L 
A,D,l,L 
A,D.1.L 
A.D,l,L 
A,D,l,L 
A,D,l,L 
A,C ,I, 
A ,C,I 
A,D.1, L 

A,C,I 
A,C,I 
A,C,l,L 
A,C,I 
A,I 

A,K ,L 
A.F,K .L 
A,F,K,L 
A,F 
A 

A,C,l,L 
A,0,1 
A.I 

A,T 

A.F.K 
A,F.K 
A,C orD,F 
A,C,F,K 
A,C,G,K 
A,C,F,K 
A,C,F,K 

B.F,L,P 
A,F,L 
A.F.L 
A.F 
A 
A 
A,G 
A,C,K 
A,C,K 
A,G 

A,L 
A,D,l,L 
A 
A 
A 
A 
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TSE.:1-v:RDSIDE 

6 South St . Milford, NH 03055 (603) 673-5144 

TOLL FREE OUT-OF.STATE 1-800-258-1790 

COLOR COMPUTER 
$359. 

MODEL Ill $919. 

TRS-80 COMPUTERS 
Mod I, 64K RAM !f26·4002) ........ $3599.00 
 Color Comp, 4K RAM !f 26·3001) ... . . $359.00 
Mod Ill , 16K RAM !126·t062J ........ $919.00 
 Color Comp, 16K RAM 1125.3001 + l ... $399.00 
Mod Ill , 4BK RAM (126·t062+1 · .. . . .$1039.00 Cotor Comp, Ext BASIC 1126-3002) .. $529.00 
Pocket Comp w/lnteq126·350t + ) •••• $259.00 

MODEL I DISK DRIVES 
HARDSIOE 40·track Dr (17·401.... . . $329.00 PERCOM Data Sep (f7-03J ...... ... .. $29.95 

PER COM TFD·40 Dr (f 7-99) . . _..... . $379.00 PERCOM Doubler 1t7-07J .... .. ..... $199 .95 

PERCOM TFD·100 Dr111.100-11...... $399.00 HARDSIOE Ext Cable111-021 .. . ...... $15.95 

HARDSIOE BO-track Dr (17-80) ...... $449.00 HARDSIDE 2·Dr Cable (f7-04J........ $29.00 

PERCOM Dual TFD·100 Dr 111-100-2) . . $799.00 HARDSIDE 4·Dr Cable 111-051 . ...... . $39.00 


MODEL I PERIPHERALS 
COMM·BO Inter! (t4-80J ... . .... .. . $159.00 
CHATTERBOX lnterf (t4-8tJ . ....... $239.00 
OISK·BO Inter!, 16K RAM (14-821.... $339.00 
DISK-BO lnterf . 16K RAM (t4-83J .... $369.00 
BUSY BOX Inter! 114-0tJ .. . . . ....... $99.95 
LYNX Communications Inter! 1119-80) . $229.00 
RS Expan lnterf 32K RAMtl 26·tt40·321 $399.00 
16K Memory Kit TRS·keypad11s-t102-1) $59.00 
16K Memory Kit, TRS·lnterf 1•s·1102J .. $59.00 

Dual Joysticks for Color Comp 1•2&·3008) $24 .95 
VISTA Model II B'' Disk Dr 1!fM001). $939.00 
VISTA Model It B" Disk Dr 3 111-40021$1795.00 

ORCHESTRA·B01t1 s-0J1 ......... .. . $79.95 
Upper/ Lower Mod Kil1•1 s-021 ....... $24.95 
CPU Speed-up Mod kit 1115·04J . ... . . . $37.50 
Video Reverse Mod kit 1m -os1 . .. .... $23.95 
2-port TRS·BUS Ext !t15·12) . .... . . . . $29.95 
3-port TRS·BUS Ext 1115·13) . ........ $39.95 
TRS·BO Model I Oust Cover Set tf16·01) .. $7 .95 
TRS-BO Model I Carrying Case1m-2011$109.00 
TRS·BO Monitor Carrying Case 1•11-2021$B4.00 

CTR-BOA Cass Recorder & Cable 1m-1206~59 . 95 
TRS·BO Model Ill Dust Cover tt 16·05) .. . $7 .95 

TERMS: Prices and sp&elllcatlona are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Cenlllec:t checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). Hl\RDSIDE Pays 
all shipping charges (within the 48 states) on all PREPAID orders OVER $100.00. On all ordars under $100 
a S2.50 handltng charge must be added. COD orders accepted (orders over S250 require 2S% deposit) 
lhare la a S5.00 handling charge. UPS Blue Label, and Air Frelghl available at extra cosl. TRS-80 IS a 
trademark of Tandy Corp. 

5. Users groups: TRS-80, 
Apple, and 6800. 

1, Albany Computer Club 
2. 	Albany Junior ColJege, 

2400 GillionvilJe Rd, 
Albany GA 31707 

3. 	Dr Donald Cook, (912) 
439-4205 

5. 	Our interest covers all 
microcomputers. 

1. 	Level II Club 
2. 	 4406 W Lawn Ave, Tam

pa FL 33611 
3. 	 D Griffith 
S. 	 We are interested in 

trading original software. 

1. 	ASCII, Sol User's Group 
2. 	 POB 10325, Tampa FL 

33679 
3. 	J Brockway, (813) 

837-4655 
4. 	ASCII 
5. Sol computers. 

1. 	CAMS (Central Alabama 
Microcomputer Society) 

2. 	 6375 Pinebrook Dr, 
Montgomery AL 36117 

3. 	lewis E Garrison, (2.05) 
272-8462 

4. 	 READY 
5. 	TRS-80 hardware and 

software. 

1. 	National Association of 
Computer Stores 

2. 	 3255 S US l, Ft Pierce FL 
33450 

3. Steven W Koerner, 	Ex
ecutive Director, (305) 
465-9450 

4. Monthly newsletter 

Zips 40000-50000 

1. 	ACSCO (Amateur Com
puter Society of Central 
Ohio) 

2. 	 215 Delhi Ave, Apt J, 
Columbus OH 43202 

3. Paul Pittenger, President, 
(614) 267-3412 

4. 	110 
5. 	Graphics and personal 

networks. 
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MICROMAIL HAS WHAT 

YOUR SYSTEM NEEDS. 


630DIABLO 
The Dlablo Model 630 ts a rellal:>le. high quauty, luU
cho:roctet serial prtnte1 for anyone who Is •eekln11 •upertor 
print quality at a low cost This Is the U.rst Dlablo printer to 
otter complete inlerchcm11eobUlty between metal and 
p105Uc prtnt wheels. And the soplllstlcated and dlscemin11 
userdoesnol 5acrUlce prinl quallly to obtain lhls versatlllty. 
£very aspeci ol the Dlablo o:JO design has been focused on 
maintaining oulslandlng prtnl quality. Terminals a.tso 
have sell·lest. ertenslve intern.al diagnostic• and 
automatic bidirectional printing. 

$1,999.00 
W!th Adjustable forms Tractor add 5200.00 

ANADEX TEXAS INSTRUMENTS 
Slandard features include expanded and com· 
pressed print. underlining. true lower-case 
de•cenders. RS·23•C. Parallel. and 20mA Inter
laces. last b i·dl recUonal printing, and hlgh
resoluUon graphics. 

Fast. reliable. and widely supported. the T.L 810 
has proven ltsel.t to be a solid prtnler tor business 
or indusltY. 

810/ 2 $1,549.00 

DP-9599 
DP-9501 
2KE1cpcmdedBu.Her Optton 

$1299.00 
(includes upper/lower case 
option) 

810/2VFC/ CP $1,679.00 
$70.00 

(includes u/\ case. forms 
conlrol l compressed print) 

Prices good th1ough May 1~. 1981 

PRINTERS 

ANADEX 
DP9000 
DP-9001 

$1199 
$U99 

Just like lhe 9500/ 9501. but 5 
tncl'les narrower. Uses paper 
up to 9.SInches wide. 

DIABLO 
J640RO $2525 
uses p lastic datsywheels. 
prints up to 45 c.p.s_ 

1650RO $2675 
Uses metal dal.Sywheels. prtnls 
up lo 40 c.p.s. 

C.R.T.'s 

Tele Video 
912C 
920C 
950 

$ 725 
$ 795 
$ 995 

N'EWI Features a detachable 
keyl:>oard l pravrammal:>le 
!Unction keys. 

SOROC 
IQl20 
IQ140 
IQ135 

$ 689 
$1099 
$ 849 

NEWI Mlcroproces:sor 
controlled. programmable 
function keys. 

C. ITOH 
CITlOO 

DEC 
VT·lOO 

$1625 

$1650 

TELEPRINTERS 

DIC 
LA34 $ 969 
Dot-matrix. 30 c.p .L Adjustable 
chwacter sizes 8c line spacing. 

LA34AA $1099 
Includes proqrmnmoble lorms 
length conlrol. 

TELETYPE 
43 $ 999 
Very reliable 30 c.p.s. 
teleprinter. Ideal lor use wilh 
300baud acoustic couplers or 
moderns. 

DIABLO 
1640KSR $2830 
U•es plastic daisywheels, 
prtnls up lo 45 c.p.s 

1650KSR $2940 
U•es molal daisywheels, prints 
up to 40 c.p.s. 

MICROMAIL • BOX 3297 • SANTA ANA, CA 92703 
(714) 73 1-4338 

Ta 0-.de« Send check lo MICROMAIL. P.O. Box 3297, 5anla Ano, CA 92703. Personal or company chocks 
requue two weeks lo clea r Visa/MasterCmd ac-cepled COD recnmes o 15% depooll Handling, Add 3% lo 
orders I= lhan $750. 2% lo orders $751 • $2000. 1% lo orders over $2000 Non: Hondlln11 charges o re 
waived on orders pre--pold in advance by check Shipping, We ship ffiEIGITT COLl..ECT vlo Ul'S or Motor 
Fre!Qhl Air and Exp1ess delivery is avollobte 

1. Midwest Affiliation of 
Computer Clubs 

2. POB 20205, Columbus 
OH 43220 

3. Douglas Troughton, (614) 
574-8152 

4. MACC-Pack, and Com
puterfest 

5. Promoting personal com
puting by helping mem
ber clubs in any way 
possible. 

1. Tl 99/ 4 Users of Cincin
nati 

2. 8075 Spring Garden Ct, 
West Chester OH 45069 

3. Larry Morrow, (513) 
777-7042 

5. Exchange of information 
and ideas concerning the 
TI 99/ 4. 

1. DMA (Dayton Micro
computer Association) 

2. c/ o Dayton Museum of 
Natural History, 2629 
Ridge Ave, Dayton OH 
45414 

3. Gary Turner, (513) 
848-6911 

4. Data Bi;ss 
5. Numerous special interest 

groups and help for 
beginners. 

1. Apple-Dayton Users 
Group 

2 . 4819 Leafburrow Dr, 
Dayton OH 45424 

3. Dick Peschke, Secretary, 

Gone 
with the 

wind. 

We could lose 
our national symbol . . 
the majesl ic bald eagle. 

Once rnan drives eag les 
oul of their nesting areas, they 
ra rely return. Today there are 
only about 900 pai rs 0 £ eag les 
known to be nesting in the 
lower 48 states. 

We can save th agle by 
establishing eagle preserves. 
You can help. Join the Nationol 
Wil dlife Fed ra tion. Department 
102. 1412 16th Street , NW, 

• 

Washington, DC 20036. 
Lers keep the eagle 

around another 
hundred years. 
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DUAL SERIAL CAR0-1. 

All functions of two 


independent serial 

cards on one board -plus 


more. Provides Apple 11(1) users 

with two simultaneous asynchro

nous serial channels . DSC-1 appears 
as two separate logical serial cards to 
the Apple U(1>. Fully software 
compatible with all Apple 1rs<1>and 
Microsoft software. 2716 EPROM 
used for easy driver modification. In 
addition, the second serial channel .__..,, 
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. Ord~r: 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 al l Apple and Softcard 
(CP/M) software. Drivers for serial interface and Centronios 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 your Apple lf(l l to a full 64K 
RAM system with highest quality 16K dynamic RAMS. Fully buffered to 
provide reliable operation - even with fully loaded Apples. Total compati
bility with Microsoft Softcard!2l /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 PascaJ 
compiler at half the Apple price. Requires a Microsoft Softcard<21and 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 rtPl. Eight (8) full 
spedfication industry standard 16K RAMS. These are not seconds. 

Order: PP-RAK-16@ $29.00 each. 

All 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 may 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, 
6%%. Orders under $150, add $3.00 postage, lor handling charge. 
Freight allowed on orders over_$15~ . Dealer inquiries invited. j ,_ JI• 111 

Quantity discounts available. ,_ 

~? PROMETHEUS 
- PROMETHEUS PRODUCTS INCORPORATED.I

4509 Thompson Ct. • Fremont, CA 94538 • (415) 791 -0266 
Registered Trade Matl<s: (1) Apple Computers. Inc. (2) Microsoft Cons.\lmer Products !3) Olg~al Research, Inc. 

(513) 236-3619 
4. 	Apple-Dayton Newsletter 

1. TRl-ST A TE Computer 

Club 


2. 	2669 Highmeadow Ct, 

RT l, Wheelersburg OH 

45694 


3. 	Douglas Troughton, (614) 
574-8152 

4. 	 Yes 
5. 	Special interests: TRS-80, 

Apple, OSI , KIM, 
PDP-11, and 6800 
systems. 

1. 	 AIM-65 User's Group 
2. 	 R RH2, Spencerville OH 

45887 
3. 	Donald Clem, (419) 

647-6576 
4. 	 Target 
5. 	Special interests: AIM-65

and 6502-related informa
tion. 

1. 	 Apple One Library 
2. 	51625 Chestnut Rd, 

Granger IN 46530 
3. Joe Torzewski, (219) 

272-4670 
5. 	 We actively support the 

Apple I computer. 

1. Northern Indiana Com
pute.r Hobbyist Exchange 

2. 	 927 S 26th St, South 

Bend IN 46615 


3. 	Eric Bean, (219) 288-2101 
4. 	 NICHE Newsletter 

1. 	Evansville Computer 
Club 

2. 	 c/o National Sharedata 
Corporation, POB 3895, 
Evansville IN 47737 

3. 	Robert Heerdink 
5. Special interests: S-100, 

TRS-80, Bally, and Apple 
systems. 

1. 	The Midwest 8tl5S 

2. 	441 E Bernhard, Hazel 
Park MI 48030 

3. 	Art Blundell, (313) 
547-3011 

S. 	 Special interests: our 
buy-and-se!J forum and 
swapping news from club 
to club. 

1. 	Sorcerer's Apprentice 
Computer User's Group 
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For more Information vou may write or call: 
Crystal Computer, 12215 Murphy Avenue, San Manin, Callfornla 95048 (408) 883-0898 



----- --- ---

at Microhouse 

• SWeep up savings on leading 
hardware end software! 

We at Microhouse would like to 
thank you worldwide IOI' your 
tremendous response to our 
wide range of discounted hard· 
ware and software. To serve 
you better, call or write us eny
trne b yQIX hardwa<e and soft
ware needs. II you don't see it, 
asl<l 

We will attempt to meet or beat 
any advertised pfice! 

0 WOllDSTAJI The_....-.! pro 

~ ooltwo<1! """' MltnlPro ... _. _. _. _...... S05.00 13Z21MO 
0 MAll.MEftOE OOllOt> lor -CBI' 2.X 

............... Sl50.00 SUOll25 
0 WOllOMASTDI by MboPro. 

...... .. ...... , $1$0.00 11111125 
0 SUl'EIUIORT I by Mlc:n:iPn:l. C.. be 

U8ed A! a stmld-alcne pn:oim ot Ctr"I 
be Inked lo ll'W9llO wltll a Microeoft 
- - ....... .. 1260.00 11111125 

0 SUPEl!SOllT I A ·-~ .....,.
!Ion ol llboYe•••. S200.00 11151125 

0 DATASTAA by MICtoPro. 
..... ......... $350.00 SztllSU 

0 ~LLOUAllO ched<a 20 P111199 o1 
COPY for ~ mitlli<t\t end rypos In 
- nian 8 ,,,.,._,fe_Can be - wllll 
many CPIM" worn ~'~ 
clno Wcn1Slllf1 . Lets °"""'1or review 
""'""' i ~ "" polenfiel """"· 0per. 
- ""'Y tt>on clWlll8 lho !Ulp8Cl word 
or odd ~ IO SPEL1.GUARD'a 20.000 
word detionory (~lion..-y size lmiled 
only by cbk """"8).. S2P! 123Clll20 

0 	 d8ASE II, lho ~-lorlguaoo ,,,_ 
loJlbnol Cle-~ Srstem 
for CPIM> . No,_ for hool ~ 
Hondles up lo 65.000 recotlls M> 10 
32 f- of 1 K -.i. Englloh-lke cam
naOO!i. Rep00 geneni.lcr "'111 u,,.,. ..,. 
- ,.,..,,,,,_, °"""'lion. Wil read 
OO<lsill>O -'SC~ lile\!I, •. s 100 lf211110 

0 	TCSIAllon• INTBIACTIVE AC 
COUHTINO SYSTEM for ..... buY> 

c:an be used llfone or pool outomalie
~ ID lhe General Ledger. A
n oompled - tno 9UlllXX1 lan

-- - - · Each oacl<age 

iµoge needed! or In ..or..ao IM8"81C 
R>Quhd). - 48K RAM. 132·COI 
tri'ller. 2A.SO CRT and OPIM" 
, .... COMPARE AT UP TO 1530/ptg. 

GENERAL LEDGER ......... 17111\25 
.OCCOONTS RECEIVASl.S .. . $761$25 
ACCOUNTS PAYA!ll.E ... . 1751125 
.-ccoums PAYASl.S •...... 17025 
PAYROLL . . . .... 1751125 
AU FOUR . . . . . ...... 12511125 
SAMl'Le PRWTOUT llOOK o1 ALL 
FOUR......................... Sl5 

0 STAUCTill!ED SYSTEJllS ACCOU,._ 
TINO SYSTEM I~ C8ASIC2 . 
2 doi< - 2Ax80 CRT. 132-<Xlbm 
- tw\'l191l.... UST: 11290.00 MCI> 
GENERAL U:DOEA ...••... MtwMO 
ACCOUNTS RECEIVAllLE .. *'"1$40 
ACCOUNTS PAVASLE ... .. MtllS40 
PAVROU. .... . , , ......... Mtl/$40 
NVENTORY . . . .. . . . . . . . . '337/MO 

0 twllC IO by Miern. V..-elon f;.2 ond 
• .SI lnctJded . •.• 1360.00 12tt/UO 

0 	 11A11C COWll.ER by Mic:toootl. Un
~ oompo.- ..ittl MBASIC. In
- MACR080 _,, 
........ ....... . S3P5.00 Dl0o'l30 

0 ooeoL IO Comlllor by M°'*>lt. 
. .... ........... 1150.00 

D MSOllT by Microeolt . .. .. I U&llt 5 
0 COIOI. IO """'110f1T. S.W.0 by 
~ boltl at lhe - limo. 175.t/MO 

0 W-1111'• " C" COMPILDI. COn
- lo ll.t~-7C'lfln
~·. . .. . . SOJO.OD CALLIUO 

0 	 STAC«WOMS FORTH. For zeo or 
8080 CPU!~. 5'-'l>!)lled_, .......,, 

- lncU:lod. SI 76.00912SIS30 

0 FORTRAN 90 by Mlcrooon. 
...... ..... 1600.00 '390IS:!O 

0 MACAO IO by Mietoooll. "-"blO< 
""aoeo and zeouoo.oo 114Gfl20 

0 PASCAUlll oatnl)ler by SORCM. FIA 
'Mt\ ~ i'l)llo I. - I, Pro:lJoee P-cocle, 
................ 1175.00 St3tlt20 

0 PA.!CAUZ ~by rlWCA Mm-
SYSTEMS. Producee Z80 r-.itve .,.. 
~code..... S3P5.00 1Ut/S30 

0 UCSD PASCAL . , 1350.00 S2"/UO 

0 	m--ATH by Mietoooll. 
rruSIMP lo 1 '-1. el!lclenl ~ 

ol U1> lo 611 ~ nVMTH lo e f*;i<· 
oge of ~ wril18n In n>.lSIMP. 
~ A.OK. ... $250.00 12251125 

"" --- - f\.n:1lone 

0 HAD fNllme & -..._.,_ 
. .. .. . ........ SI 00.00 1&11120 

0 OSOAT t>y S1r\Je1Uted srs
.. • SI 00.00 1&11120 

0 ANAlYST by Strucuad Syolem9 
S2SO.OO 111151S20 

0 CSS · Conllgu- Bu..._. 5)'9' 

"'.':': ~-' .: .~ .~ 
0 DIAGNOSTICS I by SUpenion. 

. . . . . . 175.00 M11120 
0 DIAGNOSTICS ~

. SI00.00 MZ.S0/'20 
0 TEAM . . . . S 150.00 lt4/t20 

D-~"~()()!( .by ~-~;.,.25 
0 SJIT IO by Mlet!>O<lll. 

.. S120. Oota:UUO 
0 TEXTWAITER II by Orgoric SoltweAI. 

... .... ...... . . $125.00 111Wl20 
0 LETTElllOHT by SIJuctuniid gy.1emo. 

. $200.00 IUllll20 

0 MAXELL I " ~ Oou1>1o 
Oonaltv Oleltettes (Bo• 10) . 

...... .. SH. 50 143.75 

0 liilAXELL I " ~ Ooul>lo 
Denaily DiOl<ell8a Illo• t 0) . 
. ....... .. . . S87.50 ....25 

0 MAXELL 5\lo " ~Double 
Donol!y (Box 101 .... US.SO '37.50 

0 MAXEU. 5 \lo" l>OUeLE-slded Double 
oensity (Box 101 .... $82.50 "2.llO 

0 	 WAllAIH I" ~• .._, 
dlt4ll\'1Box10J ..... S2f.5! '27.24 

0 	 WABAlltl t " ~. 
'*'1lilY (Bole 1 OJ ..... 140. 70 14$.11 

0 	 ICOTCH HEAD CLEAl..o Olt
KETTU - two - ondbOllfiO OI ~ eolJ1lon. F0< '*iglll 
0< dolAlle tided O--S.'10.00 120.70 

Hardware 
0 	 EPSON MlllO DOT MA~IC PA~ 

..Ml ilo r.,,oo1ous r~ prinlhoed. 
bidiJectloMI """ IOglc·-.0. ldjust
- ln!Clor. ,..., pmt ~ """ .... 
don! ,.,.,,__.,,. "'"'" t!liS • """' borQllin 
~~1o<1oc11 . • 1'45.00 ss.1t.oo 

0 SERIAL m IEEE "8 INTPFACE lor 
""'MX80 .. . . ... 155.00 143.70 

CJ APPLE INTERFACE CARD ror lhe 
M)(80 (When otden>d willl lhe ldlIBOJ 

SBS.00 Hl.75 

0 TAlMO EXPANSION CAil.£. 
(lor MX 801 . SJ 5. 00 130.90 

0 	 APPLE CABLE . . • . $25.00 121.90 
(for MX 80] 

O ~MX70.~-ol 
h 	 MXBO. Moo-1111. 80 """· 
Cftlnx I GniP>1c:o lncl>ded. Adjual

-	 - . Pwwllel--. only. .. . ..... 1450 1371.00 

0 04ASLO 130 AO Pl'l.INTal UIMl!I piao


llc and mellll pmt - - F""""

W<lrl<h,j 1819 ,,,_, less down li'ne . 
Sl>eed; ,.0 cps bidi-ecilon11t logic· 
~-.. S2185.00 119".00 

0 ID8 PAPP! TIOEA 580, the 15" llget. 

150 c;ie. --- IOQIC·-.nQ,9-v.h a'-9d .,,.,__ Fli<ed • 
proporllonol lllxt. --tic lllxt ~ 
cation. Up IO 220 col. - & _..,.
ln-. ..... ..... .SIHS IUM 

0 IDS PAPER TIOEA ~
. SI 2P!.OO 11072.00 

0 	 C. ITOH STMWNTDI I - q.mtty
frlilwo. u- Dimk> prWwlM in! rt> 

bona. 25 - · - logic· 
~ Sell.·"""I. Fllclm - · """'""8............ . SIBH 11431 


O STMWAITEAI._.. ....... 

.... . .. ... .... llHO S1502 


0 	 m£Vl>EO 150C, "'° _, end ..,,._, T......,.,,. M ,_,.. o1 Ille 

920C '*'" - ~. 

- · 25111 •tat. ""'· 19.2 loJlo.-~---·~ 
-	 ...... _..:!. bA!..-.d ..... pc<1. 
................... Sll95 IMS 


D ANADEX 1500 m 1901. 
.. .. . ........ S 1431.00 IUI0.00 

0 ANADEX DPIOOO . 1995.00 1771.00 
0 CENTllONICS 70.-1 . 

............ . s22ao.oo Jtne.oo 
0 CENTIIONICS 737-1 . 

.. ........ ..... $895.00 1770.IO 

0 	 llG DISCOUNTS ON DYN.UYn, 
~D. _,,.TAJI AND MS 
SYSTEMS. C.I cw - Im S--1 

UK ,Oii YOUll fME Dlll<ETTE CAIE 

WITH YOUI 8PlllNO OllDE'lr 


PACeS ~ SP£CFICATIONS SUBJECT 
TO CHANGE WITHOUT NOTICE. 

CAU OR WIWT'! FOii f'l'IU CATALOG 

Ubl. 

CPI M la a rwotatwed - of OiolW 
Reoean:l1 . 
UNIX la I '8Qll-  Of a.I 

APPlf laa~--ol 
Apple Compulen. 

medicine, dentistry, 
health sciences, and 
micro- and minicom
puters . 

1. 	ICCA (International 
Computer Chess Associa
tion) 

2. ICCA, Vogelback Com
puting Center, North
western University, 
Evanston IL 60201 

3. 	B Mittman, (312) 
492-3662 

4. 	 ICCA Newsletter 
S. 	 Computer chess. 

1 . 	CHICATRUG (Chicago 
TRS-80 Users Group) 

2. 	 203 N Wabash, Rm 1510, 
Chicago IL 60601 

3. 	 Emmanuel B Garcia Jr 
4. 	 CHICA TRUG News 
5. 	 TRS-80s. 

1. 	Quad City Computer 
Club 

2. 	 4211 7 Ave, Rock Island 
IL 61201 

3. John Greve, (309) 
786-8187 

5. 	 General-interest dub. 

1. 	SCAMPUS (SC/ MP 

Users Society) 


2. 	 POB 132, Knob Noster 

MO 65305 


3. 	Tom Bohon, Coor

dinator, (816) 563-2650 


4. SCAMPUS Newsletter 
5. 	Anything to do with Na

tional Semiconductor's 
SC/ MP l and II inte
grated circuits (systems, 
controllers, etc} . 

1. 	Financial Systems Report 
2. 	c/ o Syntax Corporation, 

4500 W 72nd Ter, Prairie 
Village KS 66208 

3. Vernon K Jacobs, (913) 

362-9667 


4. 	 Financial Systems Report 
5. 	This 8-page monthly 

newsletter provides infor
mation about computer 
systems for financiers. 

1. 	Lincoln Micro-Computer 
Club 

2. 	1209 Garber Ave, Lincoln 
NE 68521 

3. 	Hubert Paulson Jr, (402) 
435-1507 
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Clubs and Newsletter•-------------------- 

2. 	 POB 1131, Troy MI 
48099 

3. Don Gottwald, 	(313) 
792-3867 

4. 	 Sorcerer's Apprentice 
5. 	 This dub is interested in 

any topics concerning the 
Exidy Sorcerer microcom
puter. 

1. 	051-MUG (OSI Michigan 
Users Group) 

2. 	3247 Lakewood Ave, 

Ann Arbor Ml 48103 


3. 	 (313) 761-5358 

1. 	SEMCO (South Eastern 
Michigan Computer 
Organization} 

2. 	POB 02426, Detroit MI 
48202 

3. 	 Information number, 
(313) 775-5320 

4. 	Data Bus 
5. 	Special interests: net 

working, TRS-80, Atari, 
6800, 650X, Heath, 
Digital Group, CP/M, 
S-100, and any aspect of 
computing. 

1. 	 Detroit Interact Group 
2. 15356 Prevost, Detroit 

MI 48227 
3. 	 Stephen Cook, (313) 

272-7594 
4. 	 Interaction Newsletter 
5. Special interests: the In

teract computer. 

1. 	Flint 6500 Users Group 
2. 	POB 4310, Flint Ml 

48504 
3. 	 R Riley, (313) 695-1117. 

7-8 PM weekdays 

1. ERCC (Educational, 
Recreational Computer 
Club) 

2. 	POB 325, Owasso Ml 
48867 

3. John Horvath, (517) 
725-2835 

4. 	ERCC Newsletter 
5. Emphasis on educational, 

recreational, business, 
and scientific uses of 
computers. 

1. 	Battle Creek Area Micro
computer Club 

2. 	8587 Q Dr N, Battle 
Creek MI 49017 

3. 	 Jeff Stanton, (616) 
763-9685, evenings 

4. 	Yes 
5 . 	Special interests: mostly 

the TRS-80. 

1. 	Heath User's Group 
2. 	 Hilltop Rd, St Joseph MI 

49085 
3. 	Bob Ellerton, (616) 

982-3463 
4. 	 REMark 
5. 	Heath hardware and soft

ware. 

1. 	Microcomputer Users In
ternational 

2. 	 c/ o Jack Decker, 1804 W 
18th St, lot #155, Sault 
Ste Marie MI 49783 

3. 	Jack Decker, (906) 
632-3248; in Ontario, 
Canada, PhiJ Barton or 
Frank Gardner, (705) 
942-1363 

4. 	 Northern Bytes 
5. 	 Serving microcomputer 

users in Sault Ste Marie 
Ontario/ Michigan area. 
We wish to exchange 

newsletters with other 
clubs. 

Zips 50000-60000 

1. 	Eastern Iowa Computer 
Club 

2. 	 POB 1189, Cedar Rapids 
IA 52406 

, 	 3. Sam Dillon, (319) 
377-0889 

4. 	Bimonthly 

5Vat3Awlth 
Built-in OVP 
Power One's Case models started 
at $24.95. Over 200,000 models later, 
they' re still only $24.951 

• 1151230 VAC Input 
• 	 OVP Built-In 
• .05o/o Regulation 
• 2-Year Warranty 

• 2-Hour Burn-In 
•UL Recognized 

• CSA Certif ied 

Model HB5·3/0VP Get all the details on our 
$24.95 Single Oty. 125 standard llnear and 

switching power supplies. 

FREE! 
New 1981 

Product Catalog ... 

plus our new 

Tour Guide. 

Phone or write for 

your copies today! 


•oneB.t:. PBUJer SllPPUe5 
Power-One, Inc. • Power One Drive • camarillo, CA 93010 
(605) 484-2806 • (605) 967-3691 • TWX 910-336-1297 

SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 
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CPU's & RAM's 
SUPPORT ) 1.90-

•1llil 
411"2 

Cl-HPS "' 
•7'- '" 

f 11.bJ:·l ....... ... l li0:2"' _ - ..._.. 
- •:t5 MKMl'lJ.l _,,..I.MO,.,, MICAOJIJ, l l """"' .......,.,. TM$4645·2fi 

'"' 
- .........._
·~ - l.96.,,, - ,.. l l(IM ....,,. - ,

210 

,. ]107&~.... M...,,. - ',.
- )'45 

M(400i" "'"' -
uo - ,..""' ... 

12!iHAM15HI - a.!'-i ""' """' ... - H.!S ROM'sllJ.'if'~ 
f01101 10$ - me - .... - .....,.,. - ai>..9'5,....UART's 

- l .9'!A.'Y!il01l - l" -271< 

- ,,.,BiSi3m1cbitli _-'·,..." 8J:S11Z - >.95•YI- _ ll:nll l) .,,,.,. ,,. 695 
8>Sli3 - '"""82S126 - ._,.U'• 

INTERFACE 8251::!9 
- l .45\liS I"' & DRIVERS m•l, .... ..... .. _...AM92 18C.... 110 


1•30 - 2$11 

8'31 250.... ,.. SHIFT,..08lJ - REGISTE RS- 10>.,, 2.0> ""-'•U..0: - 110 _- MM~4Ql -88311 , I)() 
BtJllO - 2 00 MYl40ot. '" "'-MMllOIJ ,,,.

MM!iOIG ""' ......... 
 '-"',..'"'"""-" ,_,."''-'•115IJl5.I......... 
 '-'•..,.,.,.. ,.. 
PRINTED CIRCUIT BOARD 

4" x 6"' DOU8LE SIDED 
EPOXY SOMO U1 5~ 1J1'ck 

S.60 el. . _5tS2.60 

EPOXY GLASS VECTOR BOARD 

111 8"' lhickwlll'l 1r1(Y ~ 

4\/o" K 6\l:i" . . $1 .95 

...
-
.... --.... ""' 
-
-
.." 

..... ""..,, 
--
........ -.,,,.... -.,,, 

:;.,,, 
--=

"""' 

B!t 

RIBBON CABLECAVSTAl.S ~3.45 ea. FIJU. WAVE BRIOGE 
i .OOCMHi ti.l4'1M li.r FLAT !COLOR CODEOl 
4 .oo:JM tti 8.0CCIMH.i IJOWIAE3.oo:JM Ht 10.000 H.t 

l ti·«ihdi • 40/"' IOO LJ .67 MHi 16 .000MM.i 
40 (.Onl'J - .75Joo.too1 

8-00lMtlf 20 OO()Miol, 
~oo:IM~t, •9,432Ml h !'il c.ond • pm 1001 

DA TEl'S DAC-OBllC 

8 bi1 OA C - $9.95 

U:i<)) .JO"""XI,..., " """ ..""" ....... .. 
~10 .» 
i'cSll .:tft 
'kSl!I ..0,..,, .. 
lcS-» 60,..., .. 

7 WAlT LO LASE R 
DIODE IR $8,95 

2Swan lnlra AedPut504SG2006 nquivJ 
._..., Olodo iSoec"""" l,..Juqcdl '2<-SS 

2N3820P1'ET ................ • .45 
2N &G57 N FET • • • • • • .. • • .. ••• $ .4~ 
ZN2646UJT. . .... . ........... $ .45 
ER 000 TRIGGffi DIODES . • _.• 41$1.00 
m 8028 PROO. WT • • . • . .... $ .65 

TTL RCE C Al:LAY- SPSTSV20me $1.00 

CLOCK CHIPS 
MM538.7AA . . .. $5.95 
MMS314 , , . $4,]5 
MMS316 ., ••.•...•.......• $4 ..95 

MllMTUAE MUlTl-TU RN TRIM POTS 
100, 5K. 10K. 20J< , 2!illK, , •• t .75-eaich ••. 3t2y00 

NO. 30 WIRE WRAP WIAE SINGLE STRAl<O 
100' .. . . • . •. . .• •. ... . .•.. •. . . ...•.. S. l AD 

ALCO MINl.ft.NJl E Toc:;ca.E ~TI::l 6 
.lr.'11\. 1 ~$P'Ol ... (6 
MTA.•Df'Ol' .. . •. .. •. 1110 
MTA:i'JGPOPD T CU..'tJlll~ • . , II 8' 
•'5D 2CJ5.POf'OfCCN1lfiOHLl"~"U'SWt•CH 1-1 {115. 

FP 1COPHOTOTRANS , , ---·· .. .~ 
AfO, YELl.oOW. GReEN OR AMBeR LAR GE LI: D's .r 6161.00 
ftfD-/ GRiiEN OIPOl.AJI 1.EO't , , , , , , , I ~ 
ML.ED9'2 R liiC .... , ,,., ,., ........ I .7'!1 
MFI014CLPHOT0DARL XTOR • . ..•...•••....•. 'S .J'!i 
Tll·l lBOPHHSOLATOR ,,, ,, •. .J -~ 
l.~ OPTO-ISCIL.A.TOR . ••..••...•.. ... •••. . . . ..•.• • 1 .!IO 
I WATtZf:N'BtS: Jl.3, 11 l , !...1 , !i8,6.8,1.2.!:U , 10. 

l'.J5..lll,or2:2V . .. .,. 6.>al.JXJ 

SFC 330 1  50 PA V 30A 
FAST RECOVERY DIO DE(35nsJ _.$2.25 
20KV 250MA DIODE - . .  -  - .. - . Sl .90 

ePtt.f H 
14PfN 20 
l &P\f~ :u 
l illPl~ . ~ 

74LS SERIES 

TANTALUM CAPACITORS ..iililtliili'6liiAlliiifiiWiilll...iiiltMlliilllii!ll 
IDUF lO\I - S .<O 
l;:IUF IOI/ -t ,JO 
15UF 16V J.•S1 .00 
30<Jf6V 51;1.oo 
l3UF 20V $ .60 
1OOUF ISV $ -10 
150/JF ISV $ .95 

.22UF35V 51$1.00 

.47UF 35V Sl$1.00 

.68Uf 7.l v 51$1.00 
1UF J$V 51$1.00 
2.2UF 20V 5 $1.00 
J~l!!f ~\I 4,~1.00 
4.7UF 16V 51$1.00 
6.SUF 35V 31$1.00 

200 PRV lA LASCR .95 

RS232 
CONNECTORS 

DB 25Pmale _____ $3.25 
OB 25S female ___$4.25 
HOODS .. .. . .. . $1 .50 

100 .06 -·· .00 3.70 e.oo 
200 .rn .20 . 40 1..30 4.25 12.00 
400 -09 -25 .65 u;o 6.50 15.00 

IOO .11 .30 -00 2.00 8.00 18.00 
000 . 15 .35 1.00 2.50 10,&I 22.00 

IOCXI .20 .45 1.25 J 00 12.&I lll.00 

IN 41 48 0N914) ....... - . - - . 15/ $1 .00 
.1 or .01 uf 25V ceramic disc. caps. 

16/ $1.00, 1001$5.00 

7 SEGMENT DISPLAYS 

fSCBOZ4-4 diQh Cl.-?07C .A . •3 '" ... $.15 
C . C.B"d~ --- $5.~5 DL74?C.A.•6· .$1.00 
FND !iOOC.C. ,5 ". $ .85 ~P3400 . 8" CA •1.95 
OL-704-.J"C .C .. $ .85 ~P34C6.8"CC . __ $1.95 

11).C•I - .4iJ 
t.J.l.1)10 - 11& 
LM1IDI - 1.n 
LW ,.IG - 1.JD 
LM19' - 1.M 

('.Al$1 '"' C.UOLI 1..tl...,... _.. 
CA»n  , ,~ ._.._ _.. ,..... _.. 
~- 1.S 

........_ '" ~: ~-: 

REGULATORS 
1. M)'n 1-2 ,60 
LMl.l1 t.J..50 
]Dll; .~ ..... .. IS...15 
19t-1G t: C·6V•I ~ K.._9fi 
,.,., 1 .1"0 
:llOTS, 11~• 1511 "·t0 

u.~ • .15 
l..oKU ISOllCV 11.SO 
;)401 ).l.l 1t 15 
ll<or74'V' It ID 
Jllla.•I I ~ 
L.1.$1 412 . U'l/lA •J.!iS 

POSTAGE A DD 10" FOR OFtOERS ONOER $20.00 Tlllll MS ·FOB CAMBlllDGE., Mio.SS SEND Otet:K 
QA MONE'I' OflDER. M~'IJM TEl[f'l40f{E:.. 
c; 0 () l'Vf'CHASt OflOtft Ofl CuARQl t.10.00 
Mi.N1MU M IYJ..JL Ofi[)(fl t.S. DO. 

SENO I 211 FOi' CUfl CAt,114~ 
tl.AfUlllNQ TRANSt$TOit.$ (r 
RECllrlERS i..45 H.AMl":SHutE 
51' • C/llMBRilD(J'l. twl/l.$S GZlZI 

~ATES ADO fi.'% FOR O~DERS BEiWEEN l.20.D:>AND S..'50.00 
AOO 3% FOR ORDERS A.DOVE &S0.00 

4. 

2. 

4. 
5. 

2. 

3. 

4. 
5. 

1. 

5. 

C/MOS 
,. ..,, .. ,..,,. ...,-" '..,,''" .. .... .."' " ...." ..,. - ,_,, -.... "' " .." ... -"' .... ",..... ......., .. " .... ... " ,," ..., - ..." .... ...,," .... - ,. .... .. .... - .. .... - '" .. .... - .. .... - .. .... "" ,. '"' ,,-.. ::; "°" }.. oct - "" 

- :~ "..::: - _,. ""°' """ - ,,~ - " 1..1c.o - " - ~cu - 1.20-=~~ - }•C2D - ,,"" ~ .... ! 
_,, ..,, 	 .,,, - ... ~cni- ''"" - " 

..'"~'"'" " """ "' ..""' "' ..><COO '"" 
J•"l1 ""' ) •C,&l - 111 " 
)4C'60 ,,."' 
1•C1'1 - I ~!o 
1' C•63 
UC16?1 "' J4C1!'3 - 1 1C1 "" 14C1t.a 
J4C11' - "" '211 
J..eJ'l)' - IJIQ 
't4Ct01 .. 
t~ - ·11!1 

SPECIALS 
4116-3 RA M' S - 8/ $24.00 


15% ALL 74LS SER IES 


LEADER OSCILLOSCOPES 

WE CARRY A FU LL UN E OF HIGH QUA LITY , 


LOW PRICED OSCILLOSCOPES WITH 

A TWO YEAR WARRANTY. 

COMPARE PRICE l1J FEATURES. 
LB0517 50 MHz D.T, CAL . OELAY 

$1900.00 
OSCILLOSCOPES 

LIO:IO> l aMllJ. VF.:)-~ llo 1'3000 
2<111.1 11.r.Ol.rPa.1,..N;..l)C l)SOOO 

Lt<>:llOI\ 4Ml l.1.$ 1 ~ 5.,,..., 21!100 
ltQ6(l)A 2(1Mll1. ST 5" OU:IOO 

LIO

XIMU.r 01 ~- ll)l;iOO 
ut0-$1• IOMHr, ST !'I " 0000 
L90~ tl IOMHt. S T lffNScftl.. •'5CO 
l90'!1ol• !O PIH1 DI lotl5to 
- ,.,..,_.SP'li 
lDO \,tt.e lO"''Hr_l)1 c..il>ttl,...i$~1~(0 
lR05',.""0 30M1V 01 w.O...... t.r. 1 ICl>(tJ 

SPECIA LS GOOD THRU APR/l rfJltl 

HI ' ..OQI.' .... 
'""..
""' 

oLl1DO '"" 
. '"11!!4 
.l.'11CO.,.......
":t= 
6.j.1.00 
~... , 00... 
.t,~., 

I 8'

' ..I O> 

TTL IC SERIES 
7"W 17 l'.11SO 17 JuU - .10 
l'<l(U - 11 l .ll1'2 36 1.U6t - 1.20 
1"402' - I)' 1'-47' - l5 '" 61 - ~ 
7401 - 11 :1-t14 - 0 ,, .. ~ "" .r. 
7.ao.t 7• 1,.7t. l9 J• ~66 M 

't405o - "' l'"'l ')fj •S 1•,66 I U.. 
14.(lfj - 1l 7480 .. !> ,.,,, 1.)5. 
,.,,, JS 1..&1 - 80 J.U-10 - J.(,O 

748!1 1~ 1U1l - 1.lO 
- 2''1-411J - , .. ,... • 1 1417-4 - 8!t 
71UQ - 11 1..et - 1 eo 1• r7!i ~ 

7"1 .n 1"'190 - .50 '".,. _ 16 
.,..., 22 1.es1 - ..56 1..rn- J5 
? oO) - .Q 7.ll92 !iO , ..,80 - 1§ 

1noli - .ti:I l..1$3 - llO 1'181 I 90 
7Ul!l - .ll 74!k - 60 ~•1M1 l ~ 
7•Ui' - 'n 7496 - 60 , .. , ,, - 1 :'O 
7.itl 17 :1496 60 1-4191 - ,19 
'Jtlfi - M 1.t\01 -3!1 7•1'Jll - .79 
1"19 - .lJ 'Ml21 21 7•18'1 11!1 
1•n - .is. 74•:.1 · .JO 7.C195 - 15'$ 
, ...JQ .17 14~2.l - 42 7..1"5 - tl!o> 
7&12 .Z1 14 •1!. ·~ ,...,,,. - ., ,.., " 7·02' ollS 'l'.t2.19 .115 
1.aJd - J? 7.. 145 1!i ~ - :t'5 

74-4a - 11' 741•1 ~so 1~ - eo 
7'41 1l!i 'MISO - 1 10 ~~ : :: 
1MZ .!ll uu, ·0 7090 - 1 so 
">445 - )I) J o1.1u ~ 75.l25 - i~ 
TMG 1!i 1515.l. - 1 10 n;.19~ - 1!05 
,..... ) 1ti 1•1'!6 - 75 7549:3 1.0!I ,..~. ~ l'•l6'1 - 16 SUMI - 1. 10'•1ti0 

1 . 	HBSCOOP 
2. 2918 S 7th St, Sheboygan 

WI 53081 
3. 	Henry E Fale, (414) 

452-4172 
S. 	Special interests: Heathkit 

H-8 and H-89 computers. 

1. 	Fox Valley Crab-Apples 
2. 	Mathematics Department, 

University of Wiscon
sin- Oshkosh , Oshkosh 
WI 54901 

3 . 	John Oman, (414) 
424-1362 

5 . 	Use of the Apple II in the 
classroom. 

1 . MICRO 
2. 	 335 W Prospect St, 


Appleton WI 54911 

3. 	John Ensley, (414) 


731-7183 

Yes 


5. 	Special interests : com

puter networks, graphics, 

and educational uses . 


1. 	Mini 'App'les 

13516 Grand Ave S, 

Burnsville MN 55337 


3. D Buchler. President, 

(6U) 890-5051 

Mini 'App'les Ne'l.J)s /etter 
Apple II users group . 
Special interests: Pascal, 
education, personal, 
business, and industria l 
applications. 

1. 	XXX-11 

POB 2017, Fargo ND 

58107 

C R Comer, (218) 

233-7894 

XXX-11 Newsletter 
Special inte.rests : 
languages. 

Zips 60000-70000 

Dental Computer 
Newsletter 

2. 1000 North Ave, 

Waukegan IL 60085 


3. 	E Neiburger, Editor, (312) 
244-0292 

4. 	Monthly 

Special interests: 


-
172 Apri l 1981 © BYTE Public.otions Inc 	 Circ le 118 on Inquiry card . 

http:l'.t2.19
http:6.j.1.00
http:laMllJ.VF


2716 (5V) $8.95 4116 200NS $3.50 2114L 300NS $3.75 

NEW! IT TALKS 

"FAST TALKERS S-100" 


LOW DATA RATE S100 SPEECH BOARD 
* 	UNLIMITED SPEECH POSSIB IL ITIE S 

* S100 IN TERFACE 

*USES TEXAS INSTRU MENT TM S 5200 V.S.P. 

* SOFTWA RE. VOICE DATA ASSEMBLER 
• 32 WORD VOCABU LARY INC LUDED 
* AUD IO AMP W/ SPEAKER 
*ASSEMBLED AND TESTED 

NEW TECH NOLOGY SPEEC H PROCESSOR 
ALLOWING UN LI MITED SPEECH POSSIBILITIES 
DELIVERY FROM STOC K 
TM S-5200 VOICE SYNTHESIS PROC ESSOR $329.Chip with Data Shee t $69. 00 

Double Sided QUME DRIVE S 
DATAT RAK 8 

OUR $540.00PRICE 

(Regularly) $808.00) 

CALIFORNIA 

COMPUTER SYSTEMS 


Or0.1 0•1 
M:IJtnb•I fltlc• ,.,,. 
],j' I\ ::...1 .. ~-~ £ ·.· ·~·.:; l~CCI 
lD~S 
]#'<'. SI~, ~'E"-! lOC •.s. 
Xll:C "''"' 
l,., ~...1.c.-.et v ~s bol\c!QG 
X'6SC
•,:n, .....- V { t.t :l(C.• , <; ~.too 

11rri..1. 
Iii"' St.. "1 ~ F~ 4!il)l,;5 15~ 00 
1r1w 
•61\ S.l•lc; t..IEM l.1Q::l ;S 

"'' 001• •6C 
•ti oe. $1.:it ll[M :«-'•5 ' «I 
~·t•• 
16..; eo -;.". "go
200• 

M• ""•"'• 1,C:60 ...00 
:04:':'A 
f1oci;-, Cr,.110-..,. 
UtOA '"'°' 
-1 P!Yr Sa• oi l•O l1!JOO 
2/lj..t, ,.,...S.<·4 Poi•.&l•tl IQ 
1110..i. 
' l'.ly11 •··· •• I lO ,,,,, .. 
;1m.a. 

z~cPu eo rn.oo 


APPLE BOS: 

Otd•t o., 
N..,mb•r Price 
~1J.H1,,. ,,. p., .... IJ.j l fl)C(; 
~ -1::'4 ;!. ...
C.....--.!..t• c ,CJU: ,...... ... 

p,°'~ ....~.·~· ....,.,.. 
A.OC.::.nomll• 
1• 9JO. A ""' 
CiP1B l[{E ~ 
1~ !:IA "'"" 
S..• >- 4, ,,....,, 8d Ill Oil 

·t''" 
•!.?00s.. ... ~ . ...~ ·· &.:! 

n~":!..• 
~..... • lttl•''•.r Ba .... 
•r;o<QS 
e.-c11i:>'"lr p_...._~ lnt~r-=• .... 
~ltlt. 
.,.,,,_..,, PoOC~LS-00' 

• "" D,11•c"1t' ,,., .. 
11t 11 C 
A•o ll'....,,•tP•.x:t-HCI' 
... 1~ ~.......- '"'DO 

VO LTAG E 
REGU LATORS 

P•UI CH• PeKe 
I'"'~ ·~=-

,,•> 
llll•1 ' f!!LI"" ·09; .,.,1'9l~ 
hl1. •o• 
Til 1~ :mz ""' "' .,,,1£Kt:P ·ono " t111:J1 ·ono 
71WJP ro;no '"' 

'0::'10 ',,"" 
1'9t;1IJI 10:~ 
rSJt~P ~0120 
'""" ." ,,,,,. .',,.,.·oJ 
ro1111 .. ro1 ...,l"..1~11. roJ '"' ,.,,. ioo 
'"ii, ..... · 01 
J')i!i ... 

'"' 
'OJ '"' ,.,... 10J'O '"' 
roo ',."' JHJJ 10220 

)H... •OJ ·~ 

J1J -. •o> 

Jll~ IOim 


"'"' ,., 
"" 

])1 .. 'lOJ J., ' J!iC... "OJ "" 

CRYSTALS 
CPoi1t• tftc:Jud.. 

ln. M Hl). -·...,,, Prlo1 
5'1 ' ,.S,Y, 043:0 > IS 

5"0' ~16 
$ YJ ~fll $,. 

.,, 
"'',. 

$" • l<l 
SY:)051!1 ' "' 
$YCl 1H "' ""',.
$ " .,.$Vl-06,.l,, .',."' 
S.~14l t &11! .. !iiO 
$V I S 
s.•n.t '"' S,VlfllJ2' • 00 '"' 

CERAM IC DISC 
CAPACITORS SOV 

\o'•Cue 21"+ •oo
4 1:1 o; '~ .,1~1 I " 
"" o: ..
)J=• 0' .."' .."'°' 01 .."' .. 
...I o1 

l~I 01 

!StC:.-1 01 


"'"' 01 .. .. .. ,, 
":-1 

.. ,. "' 
o~nc-:' ' ,. "',,,,., ., .. '"' 

.UCct o: ... .."' O.::tm1 o: .. .. 
6"1m• 01 .. 
OO:Umr OI -~ C• 
°°"'7mt "'00 .. 
0,lf'. "'., .. 
GQ2:m• .. ..•D "' 
"'1JM• 
C..Tm• .," "' "' " "' " " 

DIODES 
S.wlt~no 

t"'9tol ':l' \ 1 00 
~ N~ · .i.1 t1 1 t 00 

SOCKETS 

l OW·PROfU...E SOLDER TIN 


Paru ,,. 100• 

"'" ,. "1• ,, ",, Ce ..s.1~~ r 

~,0,,.1 


S18Lt 
ox.r "-.. ",. M " 
s.tJ:r. ~ 
$.ZAL " »" ,."" &."ell "' 
r~0c.r " " .." " 

wuu:.WRJ\P SOLDER TIN.,.,.. .. "' >S • .... ,, .,•·.. r 
!. U .'lf .. ,. 
51{:,r .." 
S•l.'.'1r ,, 
~X!'o'll " ... ..,, "' 
S2:.2'... I " .. " 
S2..'J.'1 " n.."' " sn-.·11 1i1 .. 
~..0-... 1 '" •$'"' WIRE0 WRA.P COLD 

P.at1111 ". 100• 

s.e..-.a ... .. 
$ HWr,l " 
:.1owr: ., ,," " .,.."' 5111WG 10) 00 
S,211\"ICi .,, ...,. ' "!i.J1WG I ~l 

~·"a 
,,. ',. 

~· ..... 
~"~" o 1.·. ... .'"" ,,., ,.,tio'OWCi I OJ 

SERIAL PORT CARD 

WITH 4 PORTS $289 

WITH 2 PORTS $260 


"CONTROL TALKER II " 

'* l lOV 50160 HZ 
'* 32 INPUT LIN ES 

(TTL ) 
'* 32 10 AMP (50 V) 

OUTPUT LINES 
... zao BASED 

SYSTEM 
.,. BK PROM 

(SOCKET)
* 1K RAM 
* VOIC E OUTPUT 
.,. SI N GLE BOARD 
*	 STEPPING MOTOR 

CON TROL (UP TO 8) 

Control Tal ke r II can be used to control stepping motors . 
relays . counters, etc .. and support a variety of uses 
including robot ics. te lephone dialer . d1g1tal access. 
sectiri ty . auto drolling . measuring. count ing and virlually 
unlimited appl ications with added speech oulpu t to advise 
o f status etc. Pu t one 10 

w ork lo r you today • 


SOLID DIPPED TANTALUM 

CAPACITORS 20% 


V•lil.I• Vo lt1 2! . lOO•
.. 

)I< )Q ,. 

·~mt .. .. 
:22mt "',,. ,.» " " JO ,. 

JO ><;Jl"'' ... 
41mr ,,... ,.. JO ,..,.oemr )Q 

'" " " ,, 
,... 

·~t!il'" · 3~, .. ,."" 
11"'' l!. ,,Ji " 
].,)... • .... . >! " it"'' '" J » ., ,., !!"''"'' ,'" .. .. ,.cemr 

~ .." ,,.., ,,.., ,,. ..35,, '" ... " .,1~rrt :~~,., ""' ,.,22•rot "" 
j.]... t "" .." 

I~)"' ~ if'~ "" "' "'',....... "".. ,.. ] l! "'' · "" 

Y. WT & 'h WT CARBON FILM 
5% RESISTORS.. ,. ... ...,. ... 

'1M "'' ... ... HOK" "' t #K ,,. .... "MI ~ tot. t J I\"..,. " "" "" 
1!11. .,. '""' ""' •!MJK'"' ... ... •61J• ''"' , ..... •80• ..M•• ..I .. ,.. ... ,... ,..","' ,, }:;' !!, ,,.. 22M 
"' "" 
,. ... ,.,... }•H. ,...
,,."" ,,. ""' Hlf. 111i M. 21M" ,. JD• JOO•., ,,. ,,. ,.. ,,.. '""' ""' ,.. ,.. ,..,.J6 ,, 	,"" ,. ,,,.... ,.. JOCK 

"" "' "' "" •l• •JD• ""'" .,. .,. .,.. ' '"' .." ... ..."" ~~OM.$ .. ""' 
!00 >l<l• $. OM... " "' .,,., .,,, •>< ........ " ..., .."", ...,. ,...., I .. ""'" "" ... .,."" ....••• ... ... ..,... "° 

MINIMUM ORDER PER TYPE: 
5 pcs- any qty 5 po ek @ S.25 

MIN IMUM ORDER PER TYP E.: 
100 pes 

Price Per 100 Pk: 
()TY 'A WT 1/t WT ...... S.l lO 
, 000 up ,,. ""' SOOO up "" 
,.),BC.:lun ..."" "" "" 

MIN ORDER: $10.00 

$550. 

4000 

CMOSZENER RtCTIFIERS 

DIODES 
 (IA} •SEAJES 

\ t WT IDO• 0 .NLV 
Par1• P'Jk• IH'OO I 1?:HU •,. P'ul•PrlCtlk""' 121100•N~Jr B ,,,..,, ri-H'O 01 "•N~J{lij. '1100 ,..1....ixu. orI N~4:-6 -•OO• ,. ""' INOO>I 1'"v 1' roI N~.f!tB "' IN"100 ...I NY..a8 "" 

lt.1@1 "' ' 00.., "' "'"' '""' 
•NlmlJ "' ''"" 11!,.. '""""' ""' I N~Zt~U "' .,-.1.j11)"""'"' ,,,,,

' WT 

tN 413.l4. JO 
 j(J!:' ,."' ., '<>•JIN4~~ 

..1i>u1 "'t lU.~ ollA 74 LS "101~ "" l-N4 f.U4 JO "' ..... "1N47'6A Jll ..."I N.f 7• 1A JO ,.Pt1l • Prlc• .... ,. 
ttU. ,.lj.l JO '°"'"' '-S l~., ,.1-4\51~) 

" 

<0•9 ~! 


I I~
14LS(l l T •l5l~l ~ 0~ "'""" ..,, ..,,o7-llSU hLS\!!i1 1 r!i "'"' 
,l'.f;::,$0) "~$ '~ 1 t!i" '"" 
U-1,..$0.. il ~4L~'fl0 8! =J J 

] JL !i.161 
POLYESTER " 1• L..SO!.CAPACITORS ...,, ...;r, t,SGI 1ofl,.Stfi1 "'" .. .. ,... & - 10 •/o t• l.SOO ,," " r• tS •6J .. " " .,,,74...S10 JI 7.IL.s.16.oi,l(JTOLERANCE 50V "'"" .. 

7• tS11 JI ~.11 ..S1fi.!i '10V6h.ll I• 2~. 100.+ •I>:•..,. " ,...l$1l 141l$'06 : » ..,,,,00 1"'11 I J .. TAl$1 ~Q l'JO1'LS 1J "' 0011"'l " .. .," 1..l.S U i •LSt Tl I» "'" 001~i " l l " oe 40.l!i1'4l..$ 1!'i 1'L511' \ 1'!o,,,,...., ''" '"' ,,,ll " .. ,,1.1. t,Sit) ~·f .t. LS.t'~ .." oon-..i IJ " .. il.U~·•lt 1~ULS11 ll ""' ,.,0027,...l I] " &~1 ..J'41..S2il' ll r•LSt!NJ t 1~ "'" "' ,...,00""1 " .."" r4 L51il 1 \574LS:"&...... " " .. ..... ..1·11,.$191 1 ,51.tl~21 " 0041... i I J " ....1•LS1g,J , 1:.74LS;Mi,,.,.... " ..oe 
IJ " <O<Ir•LSl!jjol t I~J'4 ~Sl0 .,., "' "' ..r .t LSI~ 115..,.,.., r...s~' .. " " " J"4,i.$j1 ..' " L.$ 1ftlOtm l 1> " .,,.,, "''°'' ..."'1'.l.SJI ..' ' LS.•IU" -· 

<111m 1 " I] 

1> 

" 
" 
" .. 

.."' "' -
•00174\..5411 14LS:il21 .." (1 15ii!fl l l l " oe .,,., ...1•.l.Sd " 1LL.Slol0 1M

(l l lml " .. ..., ..uw1 t I ~ r•uU.1 1 ·~.,,,,.. " ,," .. " IJD14 \.5411 I I! 74LSJ 47 1 .-5
011tflf " .. )!1• LS.:1'<1) 1 • 5J'"l~ I033"'1 " 00 14L$1.il.a t ~ " " ID '"~ ",. J>" 7l LS!'i5 ' &l &l4!1 1 '5 
l).t. J'1n1 •$ ID " " --.,,, -..... "' 

1•L~T1:\l1"' sn .. ·-· 
" 
1• 

" 
1) .. I Q 

" 
7•1..S.U . 

JI . l<IL$ nJ ......., " " ., ..1-' lSJ!i 1-'LS2""""'',,.,.., ..,, ,," ,1-4 LS1fi 14L~7 1 ~ !i "'" "' l ml 18 " .,7• t.S$) l•1.~1•!i "" " .." n mr II 1• L.SIJS I,. ~•LS100 .. '"" ",. .,,,~smr fl lSlll r •L~l1Q ""' "'..u1mr ~
"' " · ., ,." 7•LSilO 74 LS26Ci " ~ 7 41 L$'t2' h L.S:l.) • 6" !i '°''" "' " ''" JO " f4 1,,$Q 1$ '"' ' Uml _,.,,. "' 

h LS:tJ ''°" .,,Jlml .3l '° ,.l$P) .. " h LSltl) '°"J"'"' 
~ 

" 
>Oml ~ I JI " 1-4 LS 101 h LSJ66,.. " '1ml .... ,....h LSJl1" 14 LS1.» "".. ""' ..I.S ID7-4 U!i ll l 14 l:iJ61 .. " ""' "' ,, 1.!iH14L$.)1J 1 G~1• LSJ1l "' .,,..,, 4!'1 121'-LSJ,._ 1 • :ITMNSISTORS 1H .SH 4 ,,.......141.Stt) 1 0S 14L5Jl!i2N'27,9.4 l .J:I .. 
 4'SL~ 
 ...h l,.SJ11 1 1!il • LSL~ >o2N2212.4 .,.. 

.... 
12:0 
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UUi126 ' • LSliO:N~ )Q " .,Stll .,.,,. r•LS-J'JO l r~l • LS i3:P ..."'2N2'Q1A 

.1: !'119,.,,... 2$ r•LS.>'iJ 1 1!1U. LS l36,.,.,. h L.51)0 l!I L~ " 
•$'6 '" hLS•:>O "8>2N:»:i6 "'"' ·~21 '' Ill>U.LS l.ti 1 1S 8 1LM~PNtt'n.I. '' "'* "$"'"' ,, .,....h LSH1I l l l S.91!1" N:t01.r. " "'" "' 

SHIPPING : ADD S2.00 MASTERCARD AND 
GA RESIDE NTS ADD 3% SALES TAX VISA WELCOME 

MAI L ORDERS SOUTHERN SEMI CONDUCTORS INC. 
BOX 986 
LAWRENCEVILLE. GA. 30246 PHONE ORDERS: 

O EM AND INSTITUT IONAL INQUIRI ES INVITED (404) 963-3699 
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APPLED Computer 
now with genuine 
upper/lower case 

We u ed to think the sophistication of the pple II/ 
PLUS cou ld nol be improved upon. With increa ing 
availabilily of business software capital letters on the 
screen are not sufficient. Especially for word processing 
and the PASCAL editor the lack of lower ca e was 
di turbing. 

Af'ter earchi ng for a belier solution we de eloped 
a new keyboard-encoder to implement upperand lower 
case in the keyboard and on the screen. 
•	 typewri te r mode or LPHA-LO 

Fix your sy tem toda y, o tomorrow you're not stuck 
with just capilal leuer . 

Ask your Apple dealer for lhe new keyboard-encoder 
from BASIS. For S 125,00 you save time and get a 
new clear screen. 

BlBIS 
INCORPORATED 

K mode operation 

Apple II is the registered trademark of apple computer, inc. 

e	 allkey withAUTOREP : AT 
•	 four character sets includ ing 

F LL ASC II , and EUROPE 
• 	 no olclering, no wiring 
•	 simply replace the plug-in 

encoder-board 

BASIS, Inc., P. 0. Box 2029, Los Ga to ·, CA 95030 
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l. lub 1802 
2. 	 POB 085 , Dickinson TX 

77539 
John L I iubisz. (713) 
938-4098 

4. 	 Newsletter 
5 . 	Ou r cl ·ti vi ties arP for 

beginner~ in micro om
puting. We use ELF ntl 
other 1802-based boards 
that employ simple con
tro ls . 

1 . 	 HiRh Plains RS-80 Users 
roup 

2. 	 P l:l 305·15, Am rillo T 
79 120 

3. 	T o m Wh 1tt <· nburg. (800' 
37<1-Q7 1 I 

I . 	 Permian Basin Amat ur 
Computer G roup 

2. 	 c / o ELln r S ho11l District . 
POl3 J •H 2 O<les a rx 
797tlJ 

3. 	 J0hn Rabcna ldt , (9 151 
697-4tlJ7 (.:i i te r b PM) CIT 

(915) )JZ-9 15 1 (9 AM to 

5 PM/ 
5. 	 pelial in te ri:sl': S l t11 1t 

inlerl,Kt,,, Lulor di pl <1y~ . 

t\H· A 1,qw .rnd Alt 1r 

8800 ~y~ l l,m~ 

I 	 Apple 7r 

2. 	 -115 F 431 J t lde,,,.1 rx 
79762 

3. 	l.a rrv Bniwn 
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1. 	Permian Ha,,in Tl~S -80 
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Zips 80000-90000 

D 	nvcr Amatem Com 
puter Society 

2. 	 I'( B 1235, r nglt•Wnt ,J 
LO 80150 

J. 	Larn Lo!>ta , (303• 
-128-2020 

4 JNTFRIWPT 
S. 	 \Ne a1t> a bmad-intert'"' 

club . 

uth rn oloraJ o nm
puter lub 

2. 	 <H11J ut l'r ShacJ... l" :; .., 
I 'raine l'uehlL• CO 81 1~, 

3. 	T lHll rho ma !>. (303 I 
564-35-1 5 

4 . 	Monthlv new slet t r 

I . 	Utah omputer A~socia 

tio n 
2 . 	 378 E o 00 ~ . Sanely UT 

84070 
3. 	 Law rencP N lbrne\' 

18011 571-0oo l 
·I. UCA Hi t
5. 	 Si elial in tere:.1'· ,id 

vanced !>O ltwa re h,1nl 
ware !' 1\1. ,ind l \1..,..,il 

I. NPCS !Southern 
evada Personal-Com

pu ting ociety ~ 
2. 	 1-105 I uu lee St Lh 

\'t>~d' N\' 50101 
3 (y M FJna Well;, t7L)21 

o4 2--0212 
-I. Hnrd C.11i.v 
5. 	 Uo l h h,irdw. r•• anJ .,.111

warl' ; e c hange 1> 1 inll•r 
mal!Cln and e penenn· 
and guidance anJ en 
couragement llir ne" 
hobbyists. W e p.trt1up,1l• 
in fai r5 and c hib ilions. 

Zfps 90000-99999 

Poly 88 t881J u~ers 
G roup 

2. 	 13022 l'somas \'\'ay l '" 
Ange lt>~ l A 00000 

J. 	Pat ur Roger l.e\\'LS 

4 . 	 Poly 88 8813 U<t' I' 
G 10111' ,l\i'e11',/d11 •1 

5 . o lt W.lr<' e d1.mg1·. 

I. 	 LA Apple Users roup 
2 	 95 13 Hmdry Pl, Ll'~ 

Angele~ ( A 90045 
J. 	 Phi li p A \\la~"m 1.::! IJ • 

b.J9-142!l 
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1. 	The San Fernando Valley 
6502 UseTs Club 

2. 	3816 Albright Ave, Los 
Angeles CA 90066 

3. 	Larry Goga, (213) 
398-6086 

5. 	This club is open to all 
owners of 6502-based 
computers including 
KlM, SYM. and AIM. 
PET and Apple owners 
Me also welcome. 

1. 	SuperLetter 
2. 	 Abrams Creative Ser

vices, 369 S Crescent Dr, 
Beverly Hills CA 90212 

3. 	(213) 277-1588 
5. 	Newsletter for SuperBrain 

users. 

1. 	 OSI Users Independent 
2. 	 6061 Lime Ave #2, Long 

Beach CA 90805 
3. Charles Curley, (213) 

422-3673 
4. 	OSI Users Independent 

Newsletter 
5. OSI computers and soft

ware. 

1. 	ELF of the Valley 
2. 	 2670 Calle Abedul, Thou

sand Oaks CA 91360 
3. 	 Richard Cox, (805) 

492-4128 
5. 	RCA 1802 microcom

puters. 

1. 	Compucolor/lntecolor 
Users Group 

2. 	5250 Van Nuys Blvd, 
Van Nuys CA 91401 

3. Stan Pro, (213) 788-8850 
4. 	 Bulletin 
5. We are an international 

group of color-computer 
users, with over 1000 
programs in our library. 

1. 	The Cursor Group 
2. 	POB 266, North 

Hollywood CA 91603 
4. 	 The Cursor 
5. User group of the Bally 

Arcade. 

1. 	ET-3400 Users Group 
2. 	 11231 Oak St, El Monte 

CA 91731 
3. 	Charles Van Dyke, (213) 

443-2237; CompuServe 
acct 70250,413 

1. 	San Diego Heath User's 
Group 

2. 	12202 Kingsford Ct, El 
Cajon CA 92021 

3. Jim Quinn, President, 
(714) 561-2540; Cliff 
Dudley, Secretary, (714) 
697-8796 

4. 	Coming soon 
5. 	 Special interests: the ex

change of ideas, informa
tion, and assisting Heath 
computer users. 

1. 	CIE (Computer lnforma

* * * 

tion Exchange) 
2. 	 POB 158, San Luis Rey 

CA 92068 
3. 	 Bill McLaughlin, (714) 

757-4849 
4. 	 CIE People's Software 

News 
5. 	Special interests: TRS-80. 

1. 	Apple for the Teacher 
2. 	9525 Lucerne St, Ventura 

CA 93004 
3. 	 David Miller, Editor, 

JOHN D. OWENS 

Associates, Inc. 


SEE OUR AD ON FACING PAGE 


(805) 647-1063; Ted 
Perry, President, (916) 
961-7776 

4. 	Apple Educators' 
Newsletter 

5. Education using Apple II 
microcomputers. 

1. 	 International Apple Core 
2. 	 POB 976, Daly City CA 

94017 
3. 	 Ken Silverman, (415) 

878-5382 
4. 	The Apple Orchard 

* * *TELETYPE MODEL 43 INVENTORY SALE 
TELETYPE 

Model 4320 AAA ... s 885. 
220V. model w ith transformer in ta il ed 
inside cabine t . S 985 . 
Model 43ASR, 8 leve l. 1 • tape 52,595. 
Limi ted supply of Model 45 avai labl e. 

TELEBUFFER 43 ASR $945. 
ircu it card designed for internal instal· 

laticin in the Mndcl 43 Tl'letypc. 
C hanges the 43 into a buffered send / 
r riv(' device. cn~b l ing ii lo function as 
a Telex w il ho L1t paper tape. Provides 
from 4K to l6K bytes o f interna l mem
ory fo r s toragl' ol ml'ssage. Contents o f 
memory may be edi ted and ma nipu lated 
in preparation fo r transmission. Options 
include form s control and answe r back. 

IBM 3101 CRT Model JO . Sl.195. 
Model 20 . $1 ,395. 

Selectr ic-like . de tac hed keyboa rd . 9x16 
clt"'I m~ t rix . a intcn< ncC' cnntrac t roni 
IBM on ly 570 per year 

ITHACA I TERSYST EMS 
Fu ll 5-100 IEEE Compatibil it y! Full 24 
address b its. D A disk nn tro ll cr . SYS
TE ~ 2A inc ludes 20 slo t mainframe 
w ilh !ronl p, n I. M K Dynamic RAM . 
Z80 CPU . 4 HZ. ext~nfl cd addressing 
ca r.1bili ty . 4 paralle l. 2 'er ia l [IQ floppy 
cn ntrnller . Ou r d iscounted pri ce, 53,415. 

MARI HIP SYSTEMS M9900 
El~gant 16 bit C PU. S- 100 compat ib le . 
mult i user. mu lt i processor opera ti ng 
s v s t~m . BASIC. FORTH . META . !'AS

AL. Word pwcesso r. text ed itor. 
CPU kit and ~<' ftware p.>ekage . $ 550. 
Asse mbled . . $ 700. 
Compl.ete system, 64 KB. 
tw<' dnves . . . $4 ,995 . 

MICROANGELO . $2, 280. 
Hi i:h resolution waphic-' 'ys tem. ·1s· . 
22 HZ. ~rc·c n rhospher sc rl'en. 72 key 
keyboard; incllldcs compl le cabling 
and so!twa re. From SCION. 
5-100 Graphics card $ 960. 

GRAPHICS SOFTWARE 
On line. real time. for the M9900 to 
drive the M icroa ngelo . For use in design 
o f PC board masks. I masks and other 
ap plications . . . . . . ... Sl,000. 

CORVUS HARD DRIVES 
We are the S-100 CORV US dealer in the 

ew York area. 
MODEL 11 , Hard Disk System $4,820. 
Mirror Backup System . . S 715. 

TARBELL 
Double density contro ll er . . .. .. $420. 
Cable1; . . . . . . . . . . . . . . . . . . . . S 40. 
Comple te TARB ELL Product line 
Available. 

UPGRADE DEC LA 35/ 36 5750. 
Increases baud ra te to 1200. Microp ro
cesso r con trolled . Ma ny options ava il
ab le. Ent husiast ic user response. Lo ng
te rm reliabil it y. Fro m OataSouth. 

Communications Software from 
from Hawkeye Grafix 

Enables communications from a micro 
l<' a termina l o r to anothe r micro. min i 
<'r max i compute r. 
Object Code 575. Source Code $250. 

3M SCOTCH'' Diskettes uo~ES 
1 BOX Price 
of Ien rc:·r box 

Model740,8 " single sided. 
single density . . 529.00 $ 26 .SO 

Mod.1741 ,8" single side-cl, 
double densit y . 38.00 35. 00 

Model 743,8 " double ided 
do uble de nsi ty . 46.50 42.50 

Model 744, 51/•" soft sectored single sided. 
si ng ledensi ty . 29.00 26.50 

CAT from NOVATION 
O rig ina te / A nswer back ... . .... Sl 75. 
CAT-D . . . . . . . 5185. 
Co nn'c ts di rectly to telephone line wi th 
a p lug-in jack . Elimi nates need for 
acous tic coupler. 
AUTO-CAT . . . . . . . . . . . . . $240. 

W E OFFER A FULL RANG E OF EXPERT CONSULTING SERVICES 

• 
• 

-
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Clubs and Newsletters--------------------
5. Apple hardl':are and soft

ware. 

1. 	Homebrew Computer 

Club 


2. 	 POB 626, Mountain View 
CA 94042 

3. 	Robert Reiling, (415) 

967-6754 


4 . 	Homebrew Computer 

Club Newsletter 


5. 	Information exchange on 
all systems. 

1. 	Proteus 
2. 	1690 Woodside Rd, 219, 

Redwood City CA 94061 

1. 	 FORTH Interest Group 
2. 	 POB 1105, San Carlos 


CA 94070 

3. Roy Marteus, (415) 


962-8653 

4. 	 FORTH Dimensions 
5. 	The FORTH language. 

1. 	San Francisco Apple Core 
2. 	 1515 Sloat Blvd, Suite 2, 


San Francisco CA 94132 

3. 	Randy Fields, (415) 


775-7965 

4. 	 Cider Press 
5. 	Apple computers. 

1. 	CUssP 
2. 	 POB 784, Palo Alto CA 


94302 

3. 	Dave Dameron, Editor 
4. 	CUssP Newsletter 
5. 	Cromemco computers 


and systems. 


1 . 	lNSUA (International 

North Sta.r User's 

Association) 


2. 	POB 1318, Antioch CA 
94509 

3. WiUiam Banaghan 
4. 	The Compass 
5. 	For North Star computer 

users. 

1. 	Arcadian 
2. 	3626 Morrie Dr, San Jose 

CA 95127 
3. 	R Fabris, (408) 742-6048 

(8 AM to 4 PM) or (408) 
258-4586 (6 to 10 PM) 

5. 	 For the Ba!Jy I Astro Vision 
Arcade. 

1. 	CUE (Computer-Using 
Educators) 

2. 	Independence High 
School, 1776 Education 
Park Dr, San Jose CA 
95133 

3. 	 Don McKell, (408) 
926-7378 

4. 	Bimonthly newsletter 
5. 	Computers in education. 

1. Pascal/ Z Users Group 
2. 	7962 Center Pky, 

Sacramento CA 95823 
5. 	The purpose of our 

group is to encourage the 
use of Pascal. 

1. 	68XX(X) User Group 
2. 	 POB 18081, San Jose CA 

95158 
3. 	 Ray Boaz, (408) 269-9522 
5. 	All 68.XX(X) microcom

puters and related hard
ware and software. 

1. 	SYM-1 Users Group 
2. 	POB 315, Chico CA 

95927 

3. 	H R Luxenburg, (916) 
895-8751 

4. 	 SYM-Physis 
5. Graphics, voice, music, 

word processing, and in
tercomputer communica
tions for the SYM-1. 

1. 	 Group/ 380 
2. 	 POB 1131, Mt Shasta CA 

96-067 
3. Mokurai Cherlin 
4. 	 Group! 380 News 
5. 	 IBM 370-compatible 

microcomputers. 

1. 	 The Aloha Compute.r 
Club 

2. 	POB 4470, Kailua HI 
96734 

3. 	Roger Wickenden, Presi 
dent, (808) 262-4673 

4 . 	 Tile Debugga 
5. Anything to do with 

microcomputers. 

1. 	ZSO Microfans-A 
Sorcerer Users Group 

2. 	POB 12504, Portland OR 
97212 

3. C Douglas Auburg, 
Editor, (206) 694-7769, 
evenings 

4. 	 Z80 Microfans Newsletter 
5. Special interests: sharing 

problems, tips, and solu
tions in the use of the Ex
idy Sorcerer. 

1. 	Portland Computer 
Society Inc 

2. 	POB 17371, Portland OR 
97217 

3. 	Neal J Bonome, (503) 
654-5932 

4. 	 Portland Computer 
Society Newsletter 

5. Information exchange for 

alJ types of microcom
puters . 

1. Salem Area Computer 
Club 

2. 	 POB 7715, Salem OR 
97303 

3. 	 Kenneth Ernst , (503) 
393-1173 

4. 	 SACC Newsletter 
5. Users groups: Apple, 

TRS-80, PET, and 
VisiCalc. 

1. 	Home Computers 
2. 	POB 616, Silverton OR 

97381 
5. 	General information on 

personal computers. 

1 . 	Atari Computer En
thusiasts 

2. 3662 Vine Maple Dr, 
Eugene OR 97405 

3. 	M R Dunn, Editor, 
4. 	 A. C. E. Newsletter 
5. 	This group is dedkated 

to the use of Atari 
microcomputers. 

1. Hex Users Group 
2. 	 36012 Military Rd S. 

Auburn WA 98002 
3. Charles Worstell, 	(206) 

927-6038 
4. 	 Newsletter on an ir

regular basis 
5. 	Special interests: 6800 

and 6809 small systems. 

1. 	PN HUG (Pacific North
west Heath Users Group) 

2. 	c / o POB 993, Bellevue 
WA 98009 

3. Jan N Johnsen, (206) 
464-5666 

VAK·4 16K STATIC RAM BOARD 
• Designed specifically for use with the AlM·65, SYM·1, and KIM·1 microcomputers 
• Two separately addressable 8K·blocks with write protect. 
• Designed for use with the VAK·1 or KIM·4* motherboa rds 
• Has provisions for mount ing regulators for use with an unregulated power su pply 
• Made with 1st qua li ly 2114 static ram chips 
• All IC's are socketed 
•· Completely assembled, burned- in , and tested 

We manufacture a complete line of high quality expansion boards. Use reader service 
card to be adrled to our mailing list, or U.S. residents send $1.00 (Internationa l send $3.00 
U.S.) for airmai l de livery of our comp lete cata log. 

·Product of MOS Technology 

VAK·4 DUAL 8K·RAM ~ S325.00 plus shipping 

VAK-2 SK-RAM (V2 populated) $239.00 


Special thru 4/30/81 
2951 W. Fai rmount Avenue • Phoenix:, AZ 85017 • (602) 265-7564


VAK for $299.00 Please note new address 
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This 
printer

costs less 
than$450. 
Beat that... 
ifyou can. 

This is the Epson MX-70. The lowest priced dot 
matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. 
But you ain't heard the half of it. 

To begin with, the MX-70 has a lot more in 
common with our now-famous MX-80 than just 
the name. Like unequalled Epson re liability. 
And technological breakthrou ghs like the 
world's first disposable print head . But frank ly, 
the MX-80 packs a Jot more power than some 
people need. So we built the 
MX-70 to be a no-frills print
er. At a no-frills price. 

But the MX-70 is still a great 
little printer. We give you 
80 CPS unidirectional print
ing. Top-of-form recognition. 
Programmable line feed and 
form lengths. Plain paper 
printing. An easy-to-read Sx7 
matrix . Self test . And an 
adjustable tractor feed. 

Tha t's what you'd expect 

n. 

from a basic lit tle printer. But here's something 
you wouldn't expect: the finest graphics package 
on the market today. Free . 

We call itGRAFfRAX II. And it means480 dots 
across the page, resolution to 60 dots per inch, 
and a graphic image free of the jitter and overlap 
that plagues other printers. You get cleaner grays 
and finer point resolution. 

So now you've got a choice. You want more 
power and extra functions, you buy the MX-80. 

You want a basic little printer 
that prints, and keeps on 
printing, you buy the MX-70. 
They're both at yo ur dealer 
now . 

But at this price, you'd bet
ter hurry. 

EPSON 

EPSON AMERICA, INC. 

23844 Hawlhome Boulevard · Torrance, California 90505 · (213)378-222.0 
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Clubs and Newsletter•----- -------------- 
4. Newsletter published 

every other month 
5. 	Special interests: Heath 

H-8 and H-89 microcom
puters. 

1. 	NW PET Users Group 
2. 	 2565 Dexter N lf203, 

Seattle WA 98109 
3. 	Richard Ball, (206) 

284-9417 
4. 	 Newsletter 
S. 	PET users group. 

1. 	 Apple Puget Sound Pro
gram Library Exchange 

2. 	304 Maine Ave S, Suite 
300, Renton WA 98055 

3. 	Dick Hubert, (206) 
271-4514 

4. 	Call-A .P.P.L.E. 
S. 	Everything related to the 

Apple IL 

1. 	SPOHUG (Spokane 
Heath Users Group) 

2 . 	RFD #1, Box 676, 
Spokane WA 99204 

3 . 	Charles K Ballinger, 
President, (509) 448-9727 

4. 	 SPOHUG Newsletter 
5. Special interests: 	Heath 

H-8 and H-89 computers . 

Foreign Clubs and Newsletters 

1. 	Computer Education 

Group of Victoria 
2. 	 POB 245, Niddrie, Vic

toria 3042, Australia 
3. Greg Johnstone, (03) 

336-1855 
4. 	COM-3 
S. 	 Educational uses of com

puters. 

1. Brazilian Microcomputer 
Club 

2. 	Rua Sambaiba, 516, 
Leblon, Rio de Janeiro 
22450, Brazil 

3. 	Douglas Gilson, 274-2439 
5. Special interests: ex

changing programs and 
ideas with other clubs. 

1. 	Apple's British Columbia 
Computer Society 

2. 	 #101-2044 W 3rd Ave, 
Vancouver, British Col
umbia, V6J lLS, Canada 

3. 	Gary Little, (604) 

731-7886 
4. 	Applegram 
5. 	 Apple II microcomputers . 

1. 	Apple-Can 
2. 	POB 696, Station B, 

Willowdale, Ontario, 
M2K 2P9, Canada 

3. 	Louis H Milrad, (416) 
961-6691 or 223-0599 

4. Yes 
5 . 	All areas concerning 

microcomputers. 

1. 	Association of Computer 
Experimenters 

2. 	 c/ o B Murphy, 102 Mc
Craney St, Oakville, On
tario, L6H 1H6, Canada 

3. 	B Murphy, (416) 
845-1630 

4. 	 Ipso Facto 
5. 	Special interests: CDP 

1802 microprocessor
based hobby computers. 

1. 	1-SUG 
2. 	POB 1542, St Catharines, 

Ontario, L2R 7J9, 
Canada 

5. 	Interested in Exidy 
Sorcerer microcomputers. 

1. 	Kitchener-Waterloo 
Microcomputer Club 

2. 	 Reading Room - E2-3354, 
Electrical Engineering 
Department, University 
of Waterloo, Waterloo, 
Ontario, N2L 3Gl, 
Canada 

3. 	Roger Sanderson, work 
(519) 885-1211, ext 3815 

5. 	Special interests: 6800 
and 6809 SwTPC 
systems. 

1. 	OSMIE (Ontario Society 
for Microcomputers in 
Educ~tion) 

2. 	 Unit for Computer 
Science, McMaster 
University, Hamilton, 
Ontario, L8S 4Kl, 
Canada 

3. 	N Solntseff, (416) 
525-9140, ext 4689 

S. 	AJI educational uses of 
microcomputers. 

1. 	The Ottawa Computer 
Group 

2. 	POB 5691, Station F, Ot
tawa, Ontario, K2C 
3Ml, Canada 

3. 	John Mainwaring, Presi
dent, (613) 725-9441; or 
Dennis Tubie, Secretary, 
(819) 561-1645 

4. 	OCG Newsletter 
5. 	 Special interests: micro

processors and computer 
bulletin board . 

1. 	TRACE (Toronto Region 
Association of Computer 
Enthusiasts) 

2. 	POB 6922, Station A , 
Toronto, Ontario , MSW 
1X6, Canada 

3. 	Ross Cooling , (416) 
488-3314 

4. 	TRACE 

1. 	CPE (Central Program 

Exchange) 


2. 	Department of Com
puting & Mathematical 
Sciences, The Polytech
nic, Wulfruna St , 
Wolverhampton , WVI 
l LY, England 

3. 	Judith Brown, 0902 

27371, ext 93 


4. 	Program Exchange 
5. 	Microcomputer usage in 

schools and educational 
computer-aided learning. 

1 . 	North London Hobby 

Computer Club 


2. 	c l o D.E.C.E. Polytechnic 
of North London, 
Holloway Rd, London 
N7 8DB. England 

3. 	Robin Bradbeer, 

01-607-2789 


4. 	Gigo 
5 . 	Special interests : 

business, homebrew, and 
games workshops. PET 
users group. 

1. 	Microtel - Club 
2. 	9 , rue Huysmans 75006 

Paris, France 
3 . 	M Perdrillat, 33 (1) 544 

70 23 
4. 	Microte/-lnfos 
5. 	 This group is interested 

in microcomputers and 
telecommunications. 

Bower-Stewart & Associates sonwARE AND HARDWARE DESIGN 

$GOLD DISK$ CP/M Compatible Z-80 Software 
Ava.ila.b1e for a.II 9.5·· SS-SD IBM format systems including TRS-80 . Northstar. SD Systems. Also available on 5·· double density Superbra in. 

Un-can your canned software! 
Z-80 Disass embler Feel couped up with your 
canned software? Our Z-80 Disassembler $175. 

ppd 	 rec reates assembly language source liles from 
absolute code enabling users to easily ta ilor 
programs to meet thei r specific needs. The 
Preconditioner works with the Disassembler to 
decode ASCII 

cr.,d1t cards Immediate '""'"'"- tree 24 hr pllone - we w•tl I VISA I 
credit 1nvo1ce CheG s. M O ·s Ten wool<day M id CA res Add tax 

Great looking letters & reports ! 
E-Z Text A unique word processor organized 
a round user-c reated text fjles. embellished $50. 

• 
ppd with simple control commands . which supports 

such 'BIG GUYS" features as Automatic Foot 
noting . Table Spac ing. Heading . Paging. Leh 
& Righi Margins. Proportjonal Spacing and 
MORE. at a 'UTILE GUYS' price tag . 

Slate system I!. coouoller Altow time 10 1 s~<tace mail 
Trademarl<s Oig1lal Res.,arch. R rul10 Shack. ln1~nec 

POST OFFICE BOX 1389 HAWTHORNE. CALI FORNIA 90250 213 1 676-5055 
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The PRACTICAL MICROCOMPUTER PROGRAMMING™ books. 

WHAT DO THE CRITICS SAY? 

BYTE: "It was apparently Mr. Weller's goal from /he beginning 10 pre
senr the fundamental concepts of assembly language programming In 
a completely nonthreatening way. He has accomplisher! this berter 
than any other author to date . . . Practical Microcomputer Program· 
ming is' a very powerful series. It is welt written and full of essential 
techniques for the assembly language programmer. " . . . "The authors 
know /he difference between a novice and a ninny. They never tafk 
down . . . on every page the authors spot and clear up the small am bi· 
guitles of technical jargon that can block understanding." 

Kilobaud: "A powerful plus !or this book is the author's determina tion 
to demonstrate why and how to use each Instruction, no/ merely to eK
plain how it works . . . A I no point do the authors resort to rehashing 
material available from the manufacturer . . . but instead choose a less 
theoretical. more practical approach." 

Leventhal : " . . . large numbers of documenled, welt structured exam· 
pies, and a clear readable s'tyle, a logical development ol major 
topics." 

Dlgilar Design: "This book is lhe best anrJ mosl lucid introduction to 
Z80 programming that we have seen." 

CACHE: " This Is an EXCELLENT book . . . dirt cheap tor such great 
so/I ware and documentation. " 

IF YOU'VE TRIED THE "CHEAPIES" ANO AREN'T SATISFIED WITH WHAT YOU GOT, IT'S TIME TO TRY THE REAL 
THING, THE ACKNOWLEDGED WORLD STANDARD OF TECHNICAL EXCELLENCE IN ASSEMBLY LANGUAGE 
PROGRAMMING INSTRUCTION - THE PRACTICAL MICROCOMPUTER PROGRAMMING BOOKS. 

· FOR THE 6502 • 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE 6502 by W. J. Weller $32.95 
20 chapters, 6 appendices, 475 page Smythe sewn hardcover covering alt fundamental assembly la nguage techniques for the 6502 processor. The 
text explanation is re-enforced with 118 verified, real world programming examples that run on real computers. An extended 6502 languaglil, sup· 
ported by a new editor/assembler which comes with the book, circumvents many of the problems which have made the 6502 so difficult to pro
gram in the past. In addition to the tunriamen lal technique chaplers, there are special chapters covering simple graphics, elementary cryp
tography and random number genera tion and use. The source texts of both the editor/assembler and a powerful new debugging monitor for the Ap
ple II and Apple II+ Included In appendices. The object code for /his software is supplied FREE lo book purchasers on Apple cassette or for $7.50 
on disk when the /lcenslng agreement from the book is returned to the publisher. The editor/assembler is also available on paper tape for users of 
other 6502 based sys tems. 

· FOR THE Z80 · 
PRACTICAL MICROCOMPUTER PROGRAMMING: THEZ80 by W.J. Weller S32.95 
18 chapters, 4 appendices, 481 page Smythe sewn hardcover which details assembly language technique as applied to the Z80 processor. The Z80 
is treated as an 8080 superse t in an 8080 extension language, wh ich means that you don't have to rJ/scard your hard won 8080 knowledge to pro· 
gram the Z80. In addition to the /unriamental chapters there are chap ters on graphic output and full four function decimal arithmetic. The text ex· 
planation Is re-enforced with 104 tested, verilied programming examples. A powerful editor/assembler and debugging monitor, in source form, are 
provided to support the language used in the book. This software w/11 run on any Z80 based computer with 10K RAM beginning at 0. Object code for 
both editor/assembler and debugging monitor is sent to book purchasers FREE on paper tape or, In modified form, on TRS-80 Level II casse tte 
when the coupon from the book is re turned to the publisher. 

• FOR THE 8080 • 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by Weller, Shatzel and Nice $23.95 
18 chapters, 3 appendices, 318 page Smythe sewn hardcover which applies fundamental assembly language technique to this most popular ol 
processors. The text ls supported by 84 separate programming examples. The book includes a special section on the hand/Ing of complex 
peripheral devices and exotic typefaces. Appendices give the source !or an 8080 resident debugging monitor and a min/computer cross assembler 
for the 8080. Also avallable (no r shown above) are a workbook fpr use with this tex t ($9.95) and AN EDITOR/ASSEMBLER SYSTEM FOR 8080/8085 
BASED COMPUTERS ($15.95) which supports the language used in the text. These three books together make a complete teaching package !or 
lhe 8080. 

• FOR THE 6800 · 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE M6800 by W.J. Weller $23.95 
16 chapters, 2 appendices, 299 page Smy/he sewn hardcover text which de tai ls the application of fundamental assembly language technique to 
the 6800. 104 separate programming examples re-enforce the tex t e1<planation. Contains in addition special chap ters on low precision 
trigonometry and random numb111r generation and use. A res ident debugging monitor for 6800 systems is included in an appendix. 

Mai l to: Northern Technology Books, Box 62, Evanston, IL 60204NO GAMES, NO NONSENSE, NO RE· 
0 Prac lical Microcompuler Programming: The 6502 $32.95PRODUCTIONS OR REHASHES OF 
D Pracl ica l Microcompuler Programming: The Z80 $32.95

MANUFACTURER'S DATA SHEETS, 0 Pract ical Microcompuler Progra mming: The In lei 8080 $23.95 
JUST TESTED, ACCURATE, RELE· 0 Pract ical Microcompuler Programming: The M6800 $23.95 

0 Workbook for Pract ical Microcomputer Programming: The Intel 8080 $ 9.95 VANT PROGRAMMING INFORMA· 0 An Editor/Assembler System for 608016085 eased Compulers $1 5.95 
TION BACKED UP BY REAL EXAMP· 

D Check enclosed (U.S. funds only) D Money order enclosedLES THAT RUN ON REAL COMPUT· 
Name _ _ __________ _________________ERS- THE PRACTICAL MICROCOM· 

PUTER PROGRAMMING BOOKS. Street --- - - --- --- ----------------
______ ZipTHERE IS NOTHING ELSE AS GOOD Cily ------------ State 

ANYWHERE, AT ANY PRICE. Illinois residents add 5 % sales tax 
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The time bas come for computers 
to talk and listen 

Introducing COGNIVOX series VIO, 
the affordable voice 1/0 peripherals 

If you have a 

PET - TRS-80 - APPLE D 

AIM-65 - SORCERER 


0t any Z·80 CPU Dased sys1em wil at leas I GK ol RAM. COGNIVOX will 
add a whole new d1mens1on 10 your computer 

Imagi ne being able 10 use your vorce 101 en1ry ol commands and dala 
and then hslen lo the computer lalk back to you ' This exc1 trn9 poss1b1 li1y 
i'tas nOl'I become a rea1 11y al a very a11 ordable pri ce 

COG NIVOX. series VIO. is a lam11y ol voice 1npu1 and oulpul pc11pherals 
especia lly designed lor perscmal compu1ers 1ha1 are easy 10 use and ave 
e ce 11en1 sofiware supporl You need only plug on COG NIVOX. loadone of 
the programs prov•ded and you will be able to have a voice encounter 1•11th 
your compu1e1• 

COGNI VOX can be 11a1ned 10 recognize words 01 short phrases l rom a 
vocabulary of up to 32 enlries of your choice. w1lh an accuracy ol up to 
98%. The voice response vocabulary can also have up to 32 eniries 
chOsen by U1e use1 COGNIVOX requires lhal your compu ter has al leas! 
1SK of RAM ti 1t has less memory or 11 you a1e only 1nteres1ed 1n 
1ecogn111on. ask us abou1our SR· t 00 senes ol voice 1npu1 periphera ls 

COG IVOX comes complete w11h microphone powe1 supply. (as 
required). bwll-10 amplifier/ speake1 and ex1cnsive use1 manual. Wna1 
makes COGNIVOX truly un1que.1hough. is the soilware tha1comes1•11th 11 
on cassene. Some or lhe programs included are DIALOG. a pmgram that 
leis you conducl a dialog wilh your compuler (or 1ransla e from one 
language 10 lhe other), VDUM P. a vocal memory dump lhat •cads the 
memory con1cn1s out loud. VOTH. a voice opera1ed 1a lk1 n9 ooard game 
and VOICETRAP. a voice operated video game 

Adding voice 1/ 0 to your own programs ca n be doneve1yeas1ly too .All 
1ha1 is needed lo have your compu ter rccognllo a word 01 say a word 1s a 
single USA s1a1emen t 1n BASIC. No mach ine language programming is 
necessary 

W11h all these reatures.you'd expect COGNIVOX 10 cost a small lm~une 
(a lter all. even 1a1k1ng chess games sell tor over $3-00~. yc l 11 only cosls 
$149 (add $4 50 tor shrpp1ng 1n the US . 10% ol ord r overseas. CA res 
acid 6% tax) This low price has been made possible by 1nnova11vc 
hardware and a 1echnolog1ca1 br ak hrough 1n r cogn1t1on algori thm 
design 1ha1 uses powerlul non-linea r pauern ma tching lcchmqucs an<l 
adaphve learning 

COGNIVOX 1s simply lhc mosl lun. mosl exotic pcrr pl1cral ynu can Ouy 
lor your compu ler Wrr le 01 call (805) GBS· 1854 lor mow 1nlorma11 on . 
g1v1ng us the make and model or your compuler Or boiler ycl. orde1 a 
COGNIVOX loday and bring your compulcr 10 Irl e 

Dept B, P.O. Box 388VOICETEK Goleta, CA 93116 
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Clubs and Newsletters---

1. 	 Japan Microcomputer 
Club 

2. 	Rm 313, 3-5-8, 
Shibakoen, Minato-Ku, 
Tokyo 105, Japan 

3. 	Keigo Aono, Director 
03-438-1869 

4. 	 Microcomputer Circular 
5. 	This is the largest, non

profit , nationwide group 
in Japan. An English-lan
guage version of the 
club's newsletter is 
available. 

1. 	Microcomputer Club 
2. 	 Fte de Quijote lf5, 

Tecamachalco, Mexico 
10-D F. Mexico 

3. 	 Alfredo Buzali, (905) 
589-2279 

4. 	 Bulletin 
5. 	Primarily concerned with 

the Apple computer. 

1. 	HCC (Hobby Computer 
Club) 

2. 	Christinastraat 171, 5 615 
RK Eindhoven, Nether
lands 

4. 	 Hobby Computer Club 
Nieuwsbrief 

5. 	The goals of the HCC are 
to increase contacts be
tween computer amateurs 
and to exchange ideas 
and experiences. 

1. 	Club de Com
putaci6n Lampas de 
Carabobo 

2. 	 Apartado 716, Valencia, 
Venezuela 2001A, 
Venezuela 

5. 	 Use of microcomputers in 
civiJ engineering, basic 
sciences, and administra
tion .• 

Answers to 

MicroShakespeare Quiz 


1- m 6-o 
2 - j 7-b 
3 - a 8 -q 
4 - f 9-1 
s - h 10 - s 

Number of 
Correct Matches 

20 

17 - 19 

13 - 16 

9 - 12 

5-8 

4 or fewer 

11 - i 16 - e 
12 - c 17 - t 
13 - r 18 - k 
14 - g 19 - n 
15 - p 20 - d 

MicroShakespeare 
Rating 

Hit "START" with con 
fidence. 

One short debug session and 
you're home free. 

Check your sys tem monitor. 

Must have mixed up the pin 
outs . 

Blame it on a power surge. 

Back to collecting stamps .• 

Circle 14 on i nQuiry card . -



with ten multi-user megabytes 


:::::;~INTE<TEC ICOMPW:AR.
d ll',[Dl\T/\ DISKSK>RllGE 
___;.=: SYSJEMS SYSrEM 

l·•mffll l•I • ,,. r11ornr kf'.1!1 

. '... 

CompuStar's 8-inch Winchester lntertec's exclusive 255 User Controller 

lJ you could think of just one way lo im· 
prove our phenomenally popular Super· 
Brai.n. 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. ifs nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor· 
mance ... Interte·c. 

Our New CompuStClt™ 10 Megabyte 
Disk Storage System {called a DSSJ 
features an B inch Winchester drive 
packaged in an attractive . compact 
desktop enclosure. Complete with disk. 
controller and power supply. Just plug ii 
into the ZBO adaptor ol your SuperBrain 
and turn it on. · It 's so quiet , you'll hmdly 
know it's there. But . you 'll quickly be as
tounded with its awesome power and 
amazing speed. 

'Some m.odo-ls roquiro hardwaroJ50ftwaro modUicot~on. 

The secret behind our CompuStar DSS 
is its unlque controller/multiplexor. It 
allows many terminals to "share" the 
resources of a single dis k. So, not only 
can you use the DSS with your Super
Bra.i n. you can configure multiple us er 
stations u.sl.ng our new series of Compu· 
Star™ terminals. called Video Processing 
Units or VPU's™. 

Four CompuStar VPU's are available. 
At prices s tarling at less than S2 .500. 
Some models are designed lo operate as 
stand-alone microcomputers. with inte r
nal disk storage. Just li.ke your Super· 
Brain. Each model features ils own 64K oJ 
RAM and can be "daisy-chained" into a 
powerful multi-user nelwork. Just connect 
one VPU into the next. Us ing ea.sy-10
install cable assemblies. Connect up to 
255 users in a single sys lem. One at a 
time. As you need them. 

Whether you need an extra 10 
mega.bytes for your SuperBrain or an 
enormous multi -us er network . lhe 
CompuStar™ DSS s.olves your s1orage 
shorlage problems. Sensibly. And 
economically. Pius. your investment is 
protected by a nationwide service net · 
work with outlets in most major U.S. 
cilies . Providing efficient on·site or depot 
maintenance. 

Get a demonstration of this extraor· 
dinary new syslem today. Call or write 
now lor the name and address al your 
nearest CompuStar dealer. 

2300 B,oad Ri ve r Rd. Columbia , S.C. 29210 
48031798 -9100 TWX , BIO.&S6.2 1 IS 

http:BIO.&S6.21


BACK IN PRE -HISTORIC COUNT/NC RfMAINED 
TIME5,CAVEMEN DID ALL THAT WAY UNTIL SOM£ 
THEIR FIGURfNC ON TI/f'IR GRtAT SUMERIAN 
FINGERS. BUT TJ-IE ONLY DISCOVER to -rnAT NUMBE"RS 
TROUBLE WA5 10 WAS CAN EXl.ST Hlc;Hf'R. 

. THAN 10.AS HIGH AS THEY 
COULD COUNT. Jg<;>tggllD 

BUT WHE'N REPLACING TU8€ 
BECAME MORE COSTLY THAN 
TH£ FIGURING WAS WOlffH 
SOLID 5TATE TECHNOLOGY' 
TOOK OVER • .SO INSTEAD 
OF MASSIVE COMPUT£RS 
FILLING UP AN ENTIRE 
FLOOR, THEY WERE BUILT 
TINY. ABOVT THE .SJZE 
OF A REFRlGERATOR. 

0 0 

FINALLY CAME TH£ 

INVENTION OF Tf-4£ 

MI GRO -PR OC.E.S50R. ! 


-
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Orange micro "SPECIA~~~Ng~~;~INTERS 


Word Processing Print Quality 

• 16 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin jusHllcallon • serif 
typeface • 50180 CPS • 9 '12" Pin 
Feed/Friction feed • Reverse Platen • 
801132 columns 

CENTRONICS 737·1 ..................•... ..... (Lisi $995) $765 

CENTRONICS 737-3 ............ .. ...•........ (List $1 045) S815 


EPSON MX80 

Low-Priced 
Pro fessional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
• 60 CPS • Bldirectlonal, Logic seeking • 
40, 66 , 80, 132 columns per lfne • 64 special 
graphic characters: TRS-80 Compatible • 
Forms handlfng • Multi-pass printing • "'d· 
justab le trac tors 

EPSON MX80 .... . ......... . . . .... .. . .. ... (Lis t $645) $Ca ll 

EPSON MX70 ......•... .. . • . . ........ • ... . (List $495) SCall 


OKIDATA MICROLINE SERIES 
TRS-80 Graphics Compatibility 

• 9 x 7 dot matrix • 80 CPS • SO, 132 
columns - 64 shapes for c harts, graphs & 
diagrams • Double wide characters • 618 
l ines per inch• Up to 3 part copy • Friction 
& pin feed • 200 M character head warranty 

OKIDATA MICROLINE BO . . . . . . . . . . . . . . . . . . (List $600) $520 
OKIOATA MB2 Bidirec liona1, Forms handling .... . . . (List $960) $750 
OKI DATA M83 Wide carriage. 9x 9 dot matrix ..... (List $1260) Scalf 

IDS PAPER TIGERS 
Dot Resolution Graphics, quality print 

• 7 wi re printhead (445); 9 wire prlnthead 
(460) with lower case descenders • OverI 150 CPS • bi·directiona1, log ic seeking 
(460) • 8 character sizes; B0-132 columns 
•Adjustable tractors• High-resolution dot 
graphics • Proportional spacing & tex t 
justification (460). 

IDS 4450 7 wl.re prlnthead, graphics .. . .••...... (List $695) $ 795 
IDS 460G 9 wire printhead, graphics . ...••..... (Lisi $1394) $1150 

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 appl/ca rion. 
Call our printer specialists for free consultation. 

VISTA - C. ITOH 

Daisy Wheel Letter Quality 

• 25 CPS (Opt ional 45 CPS) • Typewriter 
qual ity • Centronics parallel • RS 232 
Serial (Optional) • Proportional spacing • 
Bldlrectlonal • Programmab le VFU • Sell 
lest • Oiablo compatible • Friction feed 
(Optional tractors) • 136 printable 
columns. • Manufactured by C. ITOH. 

VISTA V300 (C. ITOH) .. . ................. . . . (list $1895) S Call 


AN ACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matrix • Lower case descenders • Wide carriage • 
Ad justable tractors to 16" • 150 CPS, Bidirectional, Logic Seeking 

ANACOM 150 . . . . .......... . ...... (Lis i $1350) S Call 


ANADEX 
Dot Graphics, Wide Carriage 

• 11 x 9 dot matrix; lower case descenders • Dot resolu tion graphics 
• Bl·directlona l, logic seeking • Up 10 200 CPS • RS 232 Serial & 
Parallel • Forms control • X·ONIX·OFF • Up to 6 part copy. 


ANA DEX 9501 .. ... .. . ........ . . ... ...... . . (Lisi $1650) $1450 


NEC SPINWRITER 
High Speed Letter Quality 

• 55 CPS • Typewriter quality • Bidirectional • Plolllng • pro
portional spacing. 
5510·5 RO, Serial , wllractors .............. ... (list $2995) S2625 

o uANTITY PRICING AVA ll.ABLe TV I 950 

5530·5 RO, Paralle l, wl tractors .. .. .. • ..•.. . .. . (List $2970) $2599 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TVI912C} Please Call Toll Free 
TVI 920C Prices are too low to 

advertise 

PRINTERS 

MALIBU 165 wide ca rriage, graphics. letter quality .. (List $2495) $ 1975 
QUME 5/45 typewriter quali ty . . . . . . ....... (Lis t S2905) s 2559 

INTERFACE EQUIPMENT 

CCS APPLE PARALLEL Interface & cable .. . ......• . ... . .. S 150 
APPLE II · EPSON MXBO 

para11e1graphicslnter1aceboard&cable . .. ........... . . ... . S 110 
SSM AIO BOARD Apple Serial/parallel interlace .. (Ust $225) S 175 
MICROTRONICS Atari parallel interlace . . . . . . . . . . ....... S 69 
ATARI 850 lnlerlace module, serial/parallel . ........... . ....... S 199 

TRS-80 CABLES to keyboard or E~p . Interlace ......... •. .•.. . S Call 

NOVATION D·CAT direct connect modern .. ... • .. . .......... S Call 


TELEPHONE ORDERS: Mon.-Frl. 8:30 · 5:00 

The Orange Micro Printer Store (Rntall): 


Mon. ·Fri. 10:00 · 6:00, Sat.. tll 4:00 


Phone orders WELCOME; same 

day shipment. Free use of VISA & 
 Orange
MASTERCARD. Personal checks 

reQuire 2 weeks to clear. Manu· 

facture1' s warranty Inc luded on all 
 ffifCrO, Inc. 
eQuipment . Prices subject to 314B E. La Palma, Suite E 
revision. Anaheim, CA 92806 



Software Revieww · 

Three Versions of APL 


Gregg Williams, Senior Editor 
BYTE POB 372 

Hancock NH 03449 

When BYTE magazine published its APL language 
issue in August 1977, APL was far beyond the capabilities 
of any microcomputer. To show how rapidly things have 
evolved since then, the Digital Group, in that same issue, 
was advertising a 32 K-byte static-memory board for 
$995, and another advertisement began, "Introducing 
Apple II.. .. " Times have changed: 32 K bytes of dynamic 
memory, now commonly used in several major micro
computer lines, can be bought for less than $120-and 
Apple is one of the oldest computer lines in the industry. 

Times have changed for APL as well : several com
panies have announced software and hardware support
ing this unique programming language. This review com
pares three versions of APL: Softronics APL, Ramware 
APL80 for the Radio Shack TRS-80, and Vanguard 
APL/VSO. (For additional information, see the "At a 
Glance" boxes. Tables 1 thru 4 give timing comparisons 
and further information.) 

Softronks APL: 1/0 Options and Documentation 
Softronics APL runs on any Z80-based computer that 

supports at least 44 K bytes of memory and the CP/ M 
operating system. It was written by Eric Mueller of Soft 
ronics , who, in 1977, authored a subset of APL called 
EMPL for 8080-based microcomputers. S ftronics APL 
(Version 2.3C), which sells for $350, has both good and 
bad features; a summary is given in table 2. 

The most welcome feature of Softronics APL is the 
ab il ity to use it with several types of keyboards and 
display devices. The default mode of operation is fo r the 
software to respond to a standard ASCII (American Stan
dard Code for Information Interchange) terminal through 
standard CP/M input and output routines . Three other 
modes allow the user to use an assortment of APL-type 
devices. 

For those of us who po not have several thousand extra 
dollars to spend on an APL-type l/O (input/output ) 
device, the ASCII mode of Softronics APL is very 
welcome. In this mode, all APL characters that are not on 
a normal keyboard are replaced by either a single key (eg: 
an underline character to replace the APL assignment ar 
row) or a 3-character mnemonic (eg: $TP for the 
transpose operator or $RO for the Greek rho symbol ). 
Although some users object to this arrangement , my 
reaction to running Xerox APL for an extended period, 
using such mnemonics, was one of gratitude - better this 

APL than no APL at all . 
Listing 6 shows the output of the APL function 

CIRCLE. Listing 3a shows the output with slight changes 
in regular APL notation. I have also found that by chang
ing the va lue of the system variable D CS. you can cause 
the APL mnemonics to be displayed with angle brackets 
around them instead of the preceding dollar signs-on 
printout only (ie: not input). For example, you will still 
have to type in $RO for the APL reshape operator, but it 
will be displayed to the screen or printer as <RO> . This 
is a nice feature that adds to the readability of APL pro 
grams printed in ASCII mode. 

Provisions are also made for using Softronics APL with 
the two most prevalent types of APL terminals (bit
pairing and typewriter-pairing terminals). Softronics 
APL begins executing in the ASCII mode but can be con 
verted to APL terminal mode by assigning a new val ue to 
the system variable O CS, or it can be modified to begin 
executing in terminal mode by making a 1-byte patch to 
the APL.COM machine-language file . Nonstandard ter
minals or video boards can be interfaced by adding user
supplied input and output machine-language subrou 
tines. The manual explains what routines need to be writ 
ten and where they should be placed in memory . 

Finally , the manual gives documentation on still 
another I!O option: the use of APL input and output 
through a video board with a programmable character 
generator. The documentation includes the software 
driver (which works with an Objective Design Inc 
character generator), a Kent-Moore Alpha-VDM-II video 
disp lay board, and a listing that defines all APL special 
characters for a character generator as a series of hexa 
decimal numbers. All this code is included in the 
APL.COM fi le. 

The ease with which I understood these four display 
options is an indication of the quality f the documenta
tion. The Softronics APL documentation is the best of the 
three packages reviewed here. It includes a short tutorial 
on APL for the complete novice, a description of all func 
tions, sample programs (including APL defined functions 
that simulate certain APL operators not defined in ma
chine language), and several useful appendices. One sec
tion of the documentation, "Bugs and Common Perplex 
ing Error Messages, " is a great time saver. It is extremely 
helpful in explaining some quirks of Softronics APL and 
how to circumvent them . This section saves the user from 

-
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The VP-111 hobby computer:

Start programming for only $99. 


New!VP-111 $99 
Microcomputer .... • 
Assembled* and tested. 
Features: 
• RCA 1802 Microprocessor. 
• 1 K Bytes static RAM. 
Expandable on-board to 4K. 
Expandable to 32K Bytes total. 
• 512 Byte ROM operating system. 
• CHIP-8 interpretive language or 
machine language programmable. 
• Hexidecimal keypad. 
• Audio tone generator. 
• Single 5-volt operation. 
• Video output to monitor or modulator. 
• Cassette interface- 100 Bytes/sec. 
• Instruction Manual with 5 video game 
listings, schematics, CHIP-8, much more! 
Ideal for low-cost control applications. 
Expandable to full VP-711 capability with 
VP-114 Kit. 
·user need only connect cables (included), a 
5-volt power supply and speaker. 

New low price! $199 
VP-711 , only.......... • 
Completely assembled 
and tested. 
All the features of the VP-111 plus: 
• A total of 2K Bytes static RAM. 
• Power supply. 
• 8 Bit input port. 
• 8 Bit output port. 
• I/0 port connector. 
• System expansion connector. 
• Built-in speaker. 
• Plastic cover. 
Three comprehensive manuals: 
• Instruction Manual-20 video game 
listings, schematics. much more. 
• User's Guide-operating instructions 
and CHIP-8 for the beginner. 
• RCA 1802 User's Manual (MPM
201 B)-complete 1802 reference guide. 

RCll 


Add computer power a 
board at a time. 
With easy-to-buy options. the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 
Built around an RCA COSMAC micro
processor, our hobby computer is easy 
to program and operate. Powerful 
CH IP-8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 
Send the coupon now... 
Complete the coupon below and mail to: 
RCA Microcomputer Customer Service, 

ew Holland Ave., Lancaster, PA 17604. 
Or call toll free (800) 233-0094 
to place your Master Charge or VISA 
credit card order. ln Pennsylvania, 
call (717) 397-7661 , extension 31 79. 

Please send me the items indicated. 
D VP-111 New low cost Microcomputer 

(See description above) . . . . . . . . S 99 
D VP-114 Expansion Kit tor VP-11 1- lncludes 

3K RAM, t 10 Port and connectors S 76 
0 VP 711 The original VIP Microcomputer 

(See descripti011 above) . . . . . . . . $1 99 
O VP-44 	 RAM On-Board Expansion Kjt-Fou1 

211 4 RAM ICs. Expands VP-711 
memory to 4K Bytes . . . . . . . . . . . $ 36 

D VP-590 Color Board- Adds color. Four 
background and eign t 
foreground colors . . . . . . . . . . . . . S 69 

O VP-595 Simple Sound Board- Provides 
256 programmable lrequencies. For 
simple music or sound eUects. 
Includes speaker . . . . . . . . . . . . . . $ 30 

D VP-550 Super Sound Board-Turns 
VP-111 /7 11 in10 a music synthes1Zer• 
Two independent sound Channels 
Outputs to audio . . . . . . . . . . . . . . $ 49 

D VP-551 4-Channel Super Sound-Includes 
VP-576 and demo casse11 e. Requires 
VP·SSO and 4K RAM .. . .. . . . . . . $ 74 

D VP-570 Memory Expansion 8oard
Plug·m 4K RAM memory . . . . . . . S 95 

D VP-580 Auxiltary Keypad- Adds two-player 
1n terac1111e capability. Connects 
to VP-590or VP-585 .... . ...... $ 20 

O VP-585 Keypad Interface Board-Interlaces 
two VP-580 Auxiliary Keypacls 
toVP- 111/711 .... . .. .. .. ..... $ 15 

D VP-560 EPROM Board - Interfaces two 
27t6EPROMS toVP- 11t l 7t 1 .. $ 34 

D VP-565 EPROM Programmer Boarcl
Programs 2716 EPROMs. 
With software . . . . . . . . . . . . . . $ 99 

D VP-575 Expanstan Board-Prov1cles 4 
bul1erecl and one unblJHered 
expansion sockets . . . . . . . . . . . $ 59 

D VP-576 Two- Boa1d Expander-Allows 
use or 2 Accessory Boards in eilher 
I /0 or Expansion Socket . . . . . . . $ 20 

0 VP-700 Tiny BASIC ROM Board-BASIC 
code stored in 4K ol ROM . . . . . . $ 39 

0 VP-701 Floating point BASIC for 
VP· 71 1 on cassene. Req uores 16K 
Bytes RAM (avail. 7 / 00) . . . . . . $ 49 

D VP-710 Game Manual-Listing 101 16 
exciting games . . . . . . . . . . . . . . . $ 10 

O VP-720 Game Manual- II-More games . . $ 15 

Keyboards & Terminals 
D VP-601 Keyboard- 128·characier ASCII 

encoded alphanumeric 8-bit parallel 
output . . . . . . .. . . .. .. .. .. . S 69 

D VP-606 Keyboard - Same as VP-601. 
Asynchronous serial ou tpu1 . . . . . $ 99 

O VP-611 Keyboard - Same as VP-601 plus 
16-keynumerickeypad . ... ... . $ 89 

O VP-616 Keyboard - Same as VP-606 plus 
16-key numeri c keypad . . . . . . . . $119 

0 VP-620 Cable-CO!lnects VP·601 /6 11 ro 
VP· I l t /71 1 . . .. .. . . . . .. .. $ 20 

O VP-623 Cable-Unrermina ted tor 
VP-601 / 611 . . . . . . . . . . . . . . . . . . $ 20 

D VP-626 Connec1or-Male ··o·· mates to 
VP-606/616 .. .. . .. .. .. .. .. . . . $ 7 

0 VP-3301 lnteraclive Data Terminal . . . . . . . . . $369 
D VP-3303 interactive Data Terminal 

with built-in RF outpu1 . ... . .... . .. $389 

Enclosed is $__for items checked plus shipping &handling charge of $3.00. 

Add your state and local taxes $__Total enclosed$, ___ 

I ~nclose O check or O money order. Or charge my 0 VISA 0 Master Charge. 

Credit card account No. 
Master Charge Interbank No. Expiration date _____ _ 
Signature (required for credit orders): 
Name (please type or print): 
Street address: City:_ ___ 
State & Zip: Telephone:( 
Make checks payable to RCA Corp. Prices and specifications are subject to change wtlhout notice. 



spending quite a bit of time swearing that the language 
"just doesn't work right." 

Softronics APL: Some Problems 
Despite its excellent performance in other areas, 

Softronics APL (Version 2.3C) has a number of deficien
cies that range from minor annoyances to critical defects. 
The most serious defect is that Softronics APL does not 
notify the user of an error situation. Any computation 
that has a result over 9.2X1019 is replaced by a seemingly 
random value between 101$ and 1019 • The low limit on 
computation size is not what makes this error dangerous; 
rather, the danger lies in the language substituting an in 
accurate answer and not stopping the computation with 
an error message. 

A second problem with Softronics APL is that it re 
sponds with the message SYNTAX ERROR to any num
ber over 7 digits long. I feel that the inability of this 
language to accept a longer number by rounding it off 
and, when necessary, putting it into scientific notation is 
a serious defect. 

Many numeric operations that should come out "even" 
result in numbers ending in .. . 9999 or ... 9997. For 
example, any variable assigned either the value 0.1 or 
1110 is printed as .099999 . The dyadic power function 
has, for integral exponents, a cumulative round-off error 
that results in some incorreet answers. For example, 58 is 

312calculated to be 390,622 (it is 390,625) and is 
calculated to be 531,436 (it is 531,441), with higher 
powers also being incorrect. 

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 ol 16K. 

MODEL 488·808 
For Model 1 Operation 

• 

~. MODEL 488·80C 
For Model 3 Operation 

Price of Moclel 488-808 or 488·80C $225. 
+ s/Jlpplng. /nsuranc9 & rax 

Optional Relocatable Machine Level GPIB Driver 

for Assembler Level Programming·$35.00 


WHEN ORDERING SPECIFY DISK OR TAPE 


SCIENTIFIC ENGINEERING LABORATORIES 
11 Neil Drive • Old Bethpage. NY 11 804 

Teleph one: (516) 694·3205 
· Trademark o/ Tandy Corp. 
There Is no al/II/al/an between Scientl/lc Engineedng Laboratories end 
Tandy Corp. or Radio Shack . 

When using the power function for fractional powers, 
such as square roots, the results seem to be one or two 
units off in the least significant digit. Even though 6 
significant digits are given in all calculations, I would 
recommend using only S significant digits when using the 
dyadic power function to calculate a root. 

The trigonometric functions, such as sine, cosine, 
tangent, and arctangent, agree with the results found in 
the Chemical Rubber Company's CRC Standard Math 
ematica/ Tables. However, the arctangent function seems 
to work with a scalar (ie: a single value) but not with a 
vector (ie: a one-dimensional array of values). 

Softronics APL still lacks several useful functions that 
are found in the more expensive Vanguard APL: arc
cosine, arctangent , and all hyperbolic trigonometric 
functions; rotation on three-dimensional and higher 
matrices; the grade-up and grade-down functions ; and 
the deal (ie: dyadic question-mark) function . Other, 

Language Used 

Softronics APL, Version 

Name 

8080 machine language 
2.3C 

Computer Needed 
Type of Software An 8080-, 8085-, or 

Pack.age 
 ZBO-based computer with 
Version of APL program at least 44 K bytes of 

ming language 
 programmable memory, 

running the CP/ M 
Manufacturer operating system 

Softronics, 35 Homestead 

Ln, Roosevelt J 08555 
 Documentation 

112 pages, 22 by 28 cm 
Price (8Y2 by 11 inches) 

$350 


Audience 

Format 
 APL users, programming 
8-inch standard CP /M language enthusiasts 

floppy disk 


-At a Glance------------~ 

Name Computer Needed 

APL80 (by Phelps Gates) 
 Radio Shack TRS-80 

Model I with one floppy
Type of Software disk drive, Level ll 

Package 
 BASIC, and 32 K bytes 
Version of APL program of memory 

ming language 


Documentation 

Manufacture.r 
 Twenty pages, 13 by 20 
Ramware, 6 South St, cm (5 by 73/ , inches) 

Milford NH 03055 (603) 

673-5144 
 Audience 

APL users, programming 
Price language enthusiasts 

$39.95 


Comments 

Format 
 Cassette-tape version 

5-inch floppy disk 
 with 25% fewer features 

available for 16 K 
Language Used TRS-80 at $14.95 

Z80 machine language 
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QUA!:J
CORPORATION 
P.O. Box 386, Freehold , New Jersey 07728 • (201) 681-8700 

Factory : Route 34. Wall Township, New Jersey 07719 


DISTRIBUTOR AND REPRESENTAT/VE INQUIRIES WELCOME 

Circle 96 on Inquiry card . 

··

Having so much disk capacity as standard in a low cost 
microcomputer system is reason enough to make the 
900 Series your logical choice - but the fact is, it's only 
one of the reasons why this system offers the best 
price/performance value of any now on the market. 
There's also a simple modular design , a reliab le single 
board computer, dual flexible disk drives, a versatile 
disk operating system, plenty of room for expansion , 
and attractive quantity discounts - plus a lot more. 

Just check out these standard features and expan
sion capabilities . 

STANDARD ON THE 900 SERIES: 

O Single board microcomputer: Z80 based ; 4 MHz. 


operation ; OMA controlled disk access. 
O Dual eight inch flexible disk drives: on-line formatted 

capacity of 2.5 megabytes expandable to 5 Mb; access 
time of 3 milliseconds track-to-track; 8000 hour MTBF 
reliabili ty rating. 

O IBM 3740 format compatible 
LJ 48 kilobytes of dynamic RAM , 

expandable lo 65 Kb. 
0 CP/M• Disk Operating System 

with assembler. editor and debug 
subsystems. 

lJ RS232 or TTY serial port for system 
console. 

0 Parallel line printer port 
(Centronics-compatible). 

DESIGNED FOR 
OPTIMUM RELIABILITY 
AND EASY SERVICING 

Single board design 
Quad -density flexible disk dnves 
Turn-key operation and security 
Expansion capabilit ies 
Industrial quality construction 

C P M " •S :J regi stered trademar 010 1g1ta1Research 

· 1n OEM fOealer <iuaoo11&s. please con.1ac1 
tactorv for pnc1ng detail 

OPTIONS FOR THE 900 SERIES: 

O Disk expansion : up to 5 Mb formatted capacity . 

O Serial 1/0 expansion : two additional RS232 ports 


(serial printer, modem, etc.) 
D S100 bus adaptor for system expansion. 
D Mulli-user operation 
O Hard disk subsystem 0 OASIS operating system 

AVAILABLE SOFTWARE FOR THE 900 SERIES: 
O High level languages include: BASIC , FORTRAN. 

COBOL and PASCAL 
O Application packages include: Inventory, Word 

Processing. GL, AR, AP and Payroll. 

the Quay 900 Microcomputer System offers the 
most complete package for the money 



-At a Glance ________________, 
more advanced operators that are also missing are not 
mentioned here. See tab le 2 for a more complete defini
tion of the language. 

Ramware APLSO 
In its version of APL for the Radio Shack TRS-80 

Model 1, Ramware of Milford, New Hampshire, has 
made available a remarkable product. When I first saw 
the advertisements for the tape version f APL80, its low 
price ($14.95) led me to dismiss it as some kind of toy, 
probably written in BASIC and too slow to be useful . 
Even though the tape version has about 25 % fewer 
feat ures than the more expensive disk version ($39.95), it 
is still written in Z80 machine language and is a fairly 
usable version of the language. Author Phelps Gates has 
reason to be proud of this package. 

Table 3 lists the operators avai lable within APL80. The 
fullness of the language is due to the use of the ROM 
(read-only memory) modules implementing Level II 
BASIC. Because the author was ab le to use the numerical 
routines from Level 11 BASIC, much of the work of 
creating an entire programming language had been done 
for him, and he could concentrate on making it behave 
like APL. (APL80 has been tested and found to work on 
the newer TRS-80s that have Level II BASIC in two 
rather than three ROM devices. Until a correction can be 
made to the current version of APLBO, however, the 
down-arrow symbol used for the APL drop and grade
down operations must be displayed by simul taneously 
Text conli1wed on page 196 

FOOLPROOF P. C. BOARDS 
WITH RE·ZOL V® 

PA I Pf HO 

-~~-1 

.. !l'l'l'l 

THE COVAL IMAGING PROCESS 
Negative or Posi tive 

Coat your own p. c. board with this un ique photo-resist . 
Environmen tally safe. Deve lops in water. No toxic or 
corrosive chemicals. Work in room light. TemperatLire 
control is not critical . May be used either as a NEGATIVE 
OR POSITIVE IMAGING PROCESS with incandescent , 
fluorescen t, or u. v. light. 
Used worldwide by the experienced techn ician , hobby ist . 
and the beg inner. Complete simplif ied instruct ions allow 
satisfact ion and SLICcess. No more time consuming , 
frus trating , costly failures . Exposure latitude is phenom
enal .. . plus or minus 50%. RE·ZOLV ... it's simple, 
inexpensive , and easy to use . In an hour or less you can 
mix the emulsion , coat th e boa rd, dry it, expose the 
image (negative or posit ive), develop, and etch ... a 
perfect board . Coat over 12 sq . ft. with the Starter Kit. 
Uncondit ionally guaranteed, Coval Industries, Inc . invites 
you to try RE-ZOLV. COMPARE! You'll never again be 
withoLit ii. The Starter Kit (Emulsion, Sensitizer, and 
Steel Wool) only $12.00 postpaid. Order your 's TODAY ! 
Call (217) 352-9336 or write to COVAL INDUSTRIES, IN C. 

COVAL INDUSTRIES, INC. 
27 06 W. Kirby, Champaign, IL 61820 
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Name of System 
Vanguard APL/DTC 
(desk-top computer) 

Manufacturer 
Vanguard Systems Cor
poration, 6812 San 
Pedro, San Antonio TX 
78216 (512) 828-0554 

Price 
$7995 

Terminal Dimensions 
32 by 45.5 by 53.5 cm 
(12 1/ 2 by 18 by 21 
inches) 

Computer Dimensions 
19 by 51 by 43 cm (71/2 
by 20 by 17 inches) 

Processor 
Z80, 8-bit 

System Clock Frequency 
4MHz 

Memory 
80 K bytes of static 
memory (34 K bytes left 
for APL workspace) 

Ma.ss Storage 
Two quad-density 5-inch 
floppy-disk drives 

Features 
APL/ASCII keyboard 
and 12-inch APL/ASCII 
memory-mapped video 
display of twenty-four 
80-character \ines housed 
in separate video terminal 
enclosure; display of all 
APL characters 

Software lncluded 
CP /M operating system, 
APL/DTC software 

Hardware Options 
Communications option 
(Hayes Microcomputer 
Products Micromodem 
plus special software); 
high-resolution 
(256-by-240 black-and
white or 128-by-120 
sixteen-gray-level) 
graphics; letter-qua Iity 
APL/ ASCII printer, r al
time clock. 

Software Options 
APL • PLUS file system 
simulator 

Audience 
APL users, programming
language enthusiasts 

At a Glance-------------~ 

Name 
Vanguard APL/V80 

Type of Software 
Package 
Version of APL program
ming language 

Manufacturer 
Vanguard Systems Cor
poration, 6812 San 
Pedro, San Antonio TX 
78216 (512) 828-0554 

Price 
$500 

Format 
CP / M or COOS 
operating system, 5-inch 
or 8-inch disk 

Language Used 
ZBO machine language 

Computer Needed 
Computers with at least 
48 K bytes of program

mable memory; a Z80 
processor card; at least 
one floppy-disk drive 

Documentation 
Seventy-six pages, 22 by 
28 cm (8 1/ 2 by 11 inches) 

Audience 
APL users, programming 
language enthusiasts 

Features 
APL defined functions 
(programs) simulate some 
APL func tions, APL • 
PLUS file system, and 
other functions 

Comments 
This version is identical 
to Lhe software reported 
on for the APL/OTC 
computer, except for the 
reduced workspace size 
and the availability of the 
inner product function as 
a defined func tion. 



The most comprehensive and useful 

computer reference in the world. 


• 	 A mammoth volume covering everything 
from Access Methods to Working Set, in 
1,523 pages, 470 articles and over 1,000 
illustrations, tables and charts. 

• 	 Authoritatively compiled by over 200 
internationally respected authorities. 

If reply card has been removed. please write : 

The Library ol Computer and Informati on Sciences 

Dept . 7-AL9. Riverside, N.J. 08075 , 

to oblain membe rship info rmation and applicalion. 


Take the 

ENCYCLOPEDIA 
OF 
COMPUTER 
SCIENCE 
-a $60.00 value

yours for only 


$295 
when you join The Library of Computer and 
Information Sciences. You simply agree to buy 
three more books-at handsome discounts 
wi thin the next 12 months. 

Find the answers to virtually all your data 

processing questions in the ENCYCLOPEDIA 

OF COMPUTER SCIENCE. 


Thousands of photos, diagrams, graphs and 

charts completely illuminate the 

ENCYCLOPEDIA'S clear and thorough coverage 

of every area of the computer sciences

sottware, hardware, languages, programs, 

systems, mathematics, networks, applications, 

theory, history and terminology. 


Appendices provide abbreviations, acronyms, 

special notations and many numerical tables. 

An additional highlight is a complete cross· 

reference system that assists the reader seeking 

in-depth information. 


What is The Library of Computer and 
Information Sciences? 

It's a book clubespecially designed for the computer 
professional. In the incredibly fast-moving world 
of data processing, where up-to-date knowledge 
is essential , we make it easy for you to keep 
totally informed on all areas of the information 
sciences. In &_ddition, books are offered at 
discounts up to 30% off publishers' prices. 

Begin enjoying the club's benefits by accepting 

the ENCYCLOPEDIA OF COMPUTER SCIENCE. 

It's the perfect reference for computer 

professionals . . . and it's a great bargain, too. 




IN A HURRY? 
SOFTWARE TO GO 

(a di~ion of C.T.G. Cofp.) 

presents 
THE EVANS BUSINESS SYSTEM; a user
delinable data-management system emphasizing 
rapid access to individual records for the APP LE II . 
Creates indexed data files accessible to any sequen
tial or random-access APPLE DOS read operation. 
Comes with fast search routine which can be incor
porated in any Applesoft program. Requires 48K, 
1 disk drive, ROM or RAM Applesoft. 

THE EVANS BUSINESS SYSTEM. A single-disk 
data management system. All parameters (number 
of fields, reco rd length , etc .) are user-definable. The 
system is specifically designed for microcomputer 
databases of 200-2000 records (maximum 9999) 
where fast access to individual records is required . 

THE EVANS BUSINESS SYSTEM files can be 
accessed by any Apple DOS read command (se
quential, record specified , byte specified). * Personal name converter; file by last name, but 

print first-name-first.
* Print-select codes permit several fi les with the 

same format to be kept on one disk. 
* 	 Print-to-disk creates sequential text files which 

can be input to word-processing or text-editing 
programs for customized report formatting. * Includes last search routine wh ich can be added 
to 	 any Applesoft program. 

Use the BUSINESS SYSTEM for 

* Rolodex Emulation 
* Financial records * Real Estate Locator * Grade books * C Iala ogs * Lab test results 
* Bibliographies
* Names and addresses 

b ' a st . 
s '9·cornp:i'PPed.do 
BuYSsfern er databaWn 

IN£ .._ Sewas . Ss s r H £ 
to, Writte,., e Ysr£M 

aJ:J lic:~croc 0~ecia11y 
' ns. Purer0 

* 	 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. Keylield (s): Specified by user. 

Soon to be released 
P~SCAL tutorial Insurance Rating Program 
Ghent Information System Metric Education Program 

INTRODUCTORY OFFER 
You can get the EVANS BUSINESS SYSTEM 
software package fo r $99.95 or an EVANS 
BUSINESS SYSTEM demo copy (free for your in
home inspection) at your nearest Software-To-Go 
dealer. II not yet available at your favorite computer 
store send: $99.95 for the package, $15.00 for the 
demo copy (creditable towards the package 
purchase). 

----------------------~ 
SOFTWARE-TO -GO 

2000 Guadalupe 

Austin , Texas 78705 

512-4 72-8926 
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Listing 1: Listing of the APL function SETUP. This routine 
defines certain variables used in the execution of benchmark 
programs . 

Q SETUP 
[10) A-10 1 0lll100 
[20 ) B~ 
[ 30] c -1 Oxl • RA 
[40] D..Ax( •2)~ 1 00 

[50] 	.!."<'110 
[ 60] 	f .. 1000 365 24 60 60 
(70) Rl. .. , A 
[BO] RB•-. 8 
[90] 	 •13!><-2 5 lOoRA v 

Listing 2: Listing of the APL function TIME. When this routine 
is used as a benchmark program, the function to be tested 
replaces each occurrence of the phrase (EXP) on lines 10 thru 60. 
(See table 1.) 

V TIME N ;LP 
( 1 0) LP..o 
(20] BCN:(EXP) 
(30] (EXP ) 
[l• O] (EXP ) 
(50) 	(EXP) 
[60] (EXP) 

(70] -+CN>LP+LP+l )/BC/I 

[BO] ' DOllE I ;N•S; I TIMES ' 

(90] ' UNIT TIME IS '; (-~N•S )•Q ; 


' SECONDS PE:R ITERATION ' Q 

Listing 3: Listing and sample execution of the APL function 
CIRCLE. Listing Ja sliows the function, which has the purpose 
of adding a set value to all matrix elements that fall within an 
imaginary circle with a given center and radius . Listing 3b shows 
a 10 by 10 array filled with zeros and, below it , the same circle 
after execution of the statement 8- (6 5 4 8) CIRCLE A. On 
one of the printers used to generate these listings, the backarrow 
character, - , appears as an underscore, _ . 

VB•-AR CIRCLE A ;RD;ROW;COL 
[1 0) AR CO//TAINS: ROW COORD, COL COORD , RADIUS. VALUE ,1DDE:D 
[ 20 ) 8<-A 
[ 30] ROW-A R[1] -AR[3]H 
[q O) NEXTROW : ROW+ROW+l 
[ 50] COL+AR[2] -AR [3]+1 
[ 60) NEXTCOL: CO&<-COL+l 
[70] .. ( ARr3J~(({ROW ·AR[1] ) *2 )+{COL+AR[2Jl •2) * 0 . 51/EIDLP 
[801 B[ROIJ :COL ]+B(ROW .COL]• AR(111 
~ 90) E:llDLP: .. (COL<AR[ 2J+AR[ 3] )/llEXTCOL 
[ 100) .. ( O , NE'XTROll)[1•ROW<il.R[ 1 ].AR[3] )';r 

A 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 a a 0 0 0 0 0 

8_ (6 S 4 8) CIRCLE A 
B 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 8 B 8 0 0 0 
0 8 8 8 8 8 8 0 0 
0 8 8 B 8 8 8 e 0 0 
8 8 8 8 8 8 8 8 8 0 
0 8 8 e 9 B 0 0 
0 8 8 8 e e a 0 
0 0 e B B 0 0 0 
0 0 0 0 8 0 0 0 0 0 
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THE ORIGINAL MAGAZINE FOR 

OWNERS OF THE TRS-80TM* MICROCOMPUTER 


• TRS-80" IS A TRADEMARK OF TANDY CORP. 

SOFTWARE 

FOR T RS-80'" 

O WNERS 

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 

INow IN ouR 4-th YEARI 
PROGRAM A 0 ARTICLES PU BLISH ED IN RECE TISSUES 

I CLUD T H OLLOWING : 


• 	 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 
• 	 PROBABIUTY CURVE GENERATOR 
•	 CALCULATOR SIMULATIONS 
• 	THE MEGABYTE GAP 
• STOCKS AND BONDS 
• 	 BUDGET ANA LYSIS (FOR BUSINESS AND HOMEJ 
• 	 NEWDOS/80 REVIEW 
• 	 DUTCHING · T HE HORSE SYSTEM THAT CAN"T LOSE 
• 	 A SIMULATED GOLF GAME 
• 	 CONTINUOUS FORM SOURCES 
• 	TA SAVER REVIEW 


.... . AND MORE 


~ ~ -1' ~~~\\'{\01'1 [f.!~~A(~] A Complete Financial Analysis Package Used 


f 
-Q:)....-J_... sc\\.\l' To Calculate Markup, Margin , Annui ties, Compound Interest , Nominal 

~ 5\)\\ ol\ And Effective Rates, Sinking Funds , Mortgage Calculations, Future Value, 


:Nl:.~ ~\.- Savings and Insurance, Percentage Difference Between Two Numbers , 

\\.{.; Amortization Schedule and More .. . . . . 


SEND FOR OUR EW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS·BO'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE) $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

• All program are s upplied o n casse tt e (add $3 for Diskette Ve rsion · add 5 for modified Mod·ll Vers ion). 

NEW T OLL-F REE \jil50 N. PA SCACK ROAD 
SPRING VALLE Y, NEW YORK 10977 ORDER LINE 	 HOUR ~ 

ONE YEAR SUBSCRIPTION $24 ..... . ..•. . (OUTSI DE OF N.Y. STAT E) 
 24 ORDER -rw._ 
TWO YEAR SUBSCRIPTION $48 .... . .. . .. . (800) 431-2818 	 LINE 
SAMPLE OF LATEST ISSUE $ 4 . , , .. . ... , . (914) 425-1535 
START MY SUBSCRIPTION WITH ISSUE ........ . .. . . . . 


(•l . July 1978 • ~12 · June 1979 • ~24 · Ju ly 1980 • ;30 · January 1981 ) 

NEW SUBSCRJPTION .. . , . .. ,.. RENEWAL ... 

CREDIT CARD NUMBER _____ _____________EXP. DATE _____ ____ 


SIGNATURE ________ _______ 


ADDRESS CITY STATE ZIP _____ 

•••ADO $12/ YEAR (CANADA. MEXICO) - ADD $24/ YEAR AIR MAIL · OUTSIDE O F U .S.A ., CANAD A & MEXICO • •• 
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Listing 4: Listing and sarnple execution of the APL function 
TRANS. Listing 4a shows the function , wlrich translates a 
numeric array similar lo the one in listing 3b to a clraracter ar
ray that reflects the contents of tlie numeric array. Listing 4b 
shows the result of executing TRANS B, where Bis tire 1natri.x in 
lite lower half of listing Jb. 

VEJ •-TRANS A ;AA ;/.IX ;/.IN ;MAXX ;CHAR 
r10 I Cl/AR~ ' UINOPQRSTl/VWXYZ - 123<1 56189A BCDF.F'u~ ' 


[ 20 J 1'.fl ..l!AA~ ,A 

[30 ] /.IX [ / AA 

r110 I t-IAXX~wxr -NII) f 15 

r50 I AA~ L o . 5+1 6+/IAf/. fAXX 

[ &O l iJ· ( oA l 0CH11Rf Ail] V 


TRANS B 

----1'---
--FFFFP--
- FFl'l'l'PP- 
-FFFPPP'P--

FFFFPPf'f'F

- FFFFFf'F 
- Ff'f'f'f'PF- 
- PPPPP- 
---F----

Listing 5: Listing of tlie APL fun ction /VER . This function , 
w ritten by Kenneth Iv erson (tf1e inventor of APL). will generate 
a v ector of all prime numbers up to and including tire scalar A . 
(A must be greater than or equal to 7.) 

V 	B•·IVER A 

£J~(2=+/li>O=( 1A ) 0 • I 1A ) flA 


TRS·BO (level 11) 

STOP PLAYING GAMES ~~~~~s 
• 	 Calculate odds on HORSE RACES with ANY CO APU· ~ 

TER us mg B~SIC . 
• 	 SCIENTIFICALLY OERIVEO SYSTEM <eally works. TV 

Sta tion WLK\' ol Lou•svi lte. Kentucky used tn1s sytem 
10 pred1c1 the odd s ol lhe 1980 Kentuc y Oerby See 
1ne watt Street Jou•nal (June 6. 1980) ar1tcle on 
Horse -Hand1capp1ng. Tilts systom was writlen and 
used by compu1er experts and is now beingmade available to home compuler owners This 
method is based on S1011 og data lrom alarge number of races on ahigh sp.eed. la1ge scale 
compu1er 23 laelors ta~en rrom lhe " Oa1 ly Rac1ng Form " were lheo analyzed by Ille 
compuler to se.e how they mlluenced race results_ From these 23 lactors. len were tound to 
be the most V1tal 1n determ1n1ng winners NUM ERICAl PA09ABILI ltES ol eacJi of inese 10 
lacto1s were then compuled and !his torms 1ne basis ol lh1s AEVOLUTIOllARY NEW 
PROGRAM 

•	 SIMPLETO USE: Obtatn " Daily Racing Form" the day before tile races and answer lhe 10 
Questions ~bo ut each horse Run the program and you• computei wrll pnnl ou t tne odds tor 
all horses rn eacll race COMPUTER POWER gi.es you 1he ad-.antage' 

•	 YOU GET I) TllS-60 jLevel II ) or Apple CasSil tle 
2) Lis1tn9 of BASIC program lor use with any computer 
31 lnstruc11ons on now to get Ille needed aa1; lrom lhe ·oa11r Racing form" 
4) Tips on using lhe odds generated by the progra m 
SJ Sample lorm 10 s1mpltly enlermg data lo r each race 

------ ----MAIL COUPON OR CA LL TOOAY---------
30 COMPANY, INC. DEPT. BT (503) 357·9889 
RT. 3, BOX 28A, GASTON, OR 971 19 
Yes . I want 10 use my cC>mpulfr tor FUN and PROFIT Pleas• s•nd m• programs 
at s2c _g5 ...n. 

I need a:! TR S·80 C~sseue or CJ AP PieCassene 

E n c los~O rs· O check or money order D Masler Cnarge D Visa 

Ca/a No 

NAME -------------------- 

ADDRESS--------------------- 

___________ STATE ____ZIP _____CITY 

START USING YOUR COMPUTER FOR 

FUN and PROFIT! 
196 April W81 © BYTE Pu~Ucaflons lne 

Listing 6 : Listing of the APL function CIRCLE as generated by 
Soffronics APL using a non-APL video terminal. APL f1.m ctions 
can be printed on a standard printer through the use of 
mnemonic phrases, whic/1 begin with a$ sign. The backarrow 
appears here as an underscore. 

SOL B_AR CIRCLE A;RD;ROW;COL 
[l] SLP 
[2] SLP AR CONTAINS: ROW & COL COORD, RADIUS, VALUE ADDED 
[3] .SLP (EG: (6 5 4 9) CIRCLE A ADDS TO ARRAY A CIRCLE OP 
[ 4] .SLP VALUE 9 llND RADIUS 4, WITH CENTER AT (6,S) ) 
[5 ) SLP 
[6 ) B_A 
[7 I ROW_AR[l] - AR(J )+l 
[a I NEXTROW:ROW_ROW+l 
( 9 ) COL_.AR(2] - AR(3 ]+1 
[lO ) l'(EX'l'COL:COL_COL+l 
[ll ) SGO ((AR(J]• 2 ) <((ROW- AR(l])'2)+(COL-AR{2] ) ' 2 )/£1'(0LP 
[ 12 I l;l ( ROW;COL) _B(ROW; COL]+AR(4 ) 
[ 1 3 J ENDLP: SGO (COLS LE A:!( 2 J+AR[ 3 J )/l'(EX'l'COL 
[HJ SGO ( 0 , NEXTROW)[ l +ROW <AR[l )+AR[ 3 )) 

SOL 

Text r;o11ti11ued f.-0111 page 192: 


pressing three keys: the shift key, the down-arrow key , 

and the Z key.) 


Because Ramware APL80 has almost all the capabi lities 
of Level II Disk BASIC, it has some func tions and 
fea tures tha t the other versions reviewed here do not ; 
several examples are: single-precision or double-precision 
variables, inverse trigonometric func tions, exponents, 
logarithms, and character editi ng wi th in a li ne. Even in 
the benchmarks (see tab le 1), this version does fairly well 
aga inst the other two ve rsions when you consider the dif
fere nces in price ($39.95 vs $350 and $500) and in pro
cessor speed (the TRS-80 is running at 1 MHz, while the 
other two are running the same type of Z80 processor, 
but at 4 MHz). 

The method used to represent A PL on an unmodified 
T RS-80 is odd, but it is probably the bes t way that could 

Text co11ti1rned 0 11 page 204 

OPERArlON UNJr rJME TO PERFORM OPERArlON, SECONDS 

VANGUARD 
SOFTRON ICS RAMWARE APL I OTC 
AP L APL80 SOFTW ARE 

Q-A +9 0.79 4 .6 l. 2 

Q-A> B 0.48 0 .42 0.091 

Q B 0.059 0.051 0.012 

Q-200 5, 0 2.9 8.6 

o-tc 140 . l l. 3.1 

Q - FT 100000000 NA 0.61 0.13 

Q--solRA 0.086 0.18 0.014 

o  8N1 180. NA 66 . 

Q-4¢>(1] M30 NA 0.74 1.8 

Q- Eo. +E 0.41 0.31 0.082 

Q- +/C 0.25 0.25 0.19 

CIRCLE 160. 230 . • 150. 

TR ANS 9.0 • 28 . • 11. 

!VER 28. 160 . • l 20. 

Table 1: Timing results of APL benchmark programs. For 
details on this and tables 2 thru 4 , see the "Notes on APL 
Bencl1marks" le.xi box on page 204. 



•EVERYTHING FOR YOUR TRS·80* •ATARI*• APPLE*• PET*• 


... ... BUSINESS PAC 100 
* 30-Da11 mane)/ 

Softwore 

~ 

100 Ready-To-Run 
Business ProgrBJDs 

(ON CASSETTE OR DISKETIE).... .Includes 110 Page Users Manual ..... 5 Cassettes (Or Diskettes) 

Inventory Control. .... Payroll ..... Bookkeeping System ..... Stock Calculations ..... 

Checkbook Maintenance .... .Accounts Recetvable .... .Accounts Payable ..... 


59 WACC Weighted average cosl of capital 

BUSINESS 100 PROGRAM UST 	 60 COMPBAL True rate on loan ...;th compens.!lting bal. req ul red 
6 1 DISCBAL True rate on discounted loan 
62 ME.RGANAL Merger llMl~s computations 

I RULE78 lnrerest Apportionment by Rule of the 7ffs 63 FINRAT Financial ratlos fo r a firm 

2 ANNU i Annuity computation program 54 PV Net present vatue or project 

3 DATE Time betw~ dates 65 PRI DLAS ~speyres price index 

4 OAYYEAR O..y or ye"r a porticular dare falls on 66 PRI OPA Paasche price Index 

5 LEASEJNT lnrerest "'le on lease 67 SEASIND Constructs seasonal quantity indices ror company 

6 BREAXEVN Brea even analysis 68 TIMETR Time series analysis line11r trend 

7 DEPRSL Stra1ghtline depreciauon 69 TIMEl-\OV Tim e series analysis m oving average lreOd 

8 DEPRSY Sum ol tlie digil.s depre<:iation 70 UPRINF Future pri<:" estimation with inflalion 

9 DEPRDB l>e<:lining bal .. nce depre<:iatlon 71 MAILPAC Mailing list system 


10 DE?RDDB Double declining balance depr 1atlon 72 LElWRT Letter writing system-links with MAILPAC 
11 TAXDEP Cash now vs . depre<:i<Stion tables 73 SORTJ Sorts list of names 
12 CHECK2 Print.s NEBS che<:ks along with daity register 74 LABEL I Shipping l11bel maker 
13 CHECKBKI Che<:kbook maintenonc!' program 75 LABEL2 ame label maker 
14 MORTGAGE/ A Mortgage amortizalion table 76 BUSBUD DOME business bookkeeping sy:s1em 
15 MULTMON Computes time needed for money lo double. tnple . etc. 7 7 Tl/Y\.ECLCK Computes weeks tol.111 hours from time<:lock info . 
16 SALVAGE Oe1erm1nes salvage value ol an irweslment 78 ACCTPAY In m emory accounts payable sy5tem·sto"'9e permitted 
17 RRVARIN Rare ol 1e1um on investment with variable mllows 79 I \OICE Gen rll te irwOice on screen and print on printer 
18 RRCONST Rate ol rerum on investmenr with constanr innows 80 INVENT2 In memory inventory control system 
19 EFFECT Effective interest ro te o f a loan 81 TELDIR Computerized 1elephone directory 
20 FVAL Future value of an investment (compound In terest ) 82 TIMIJSAN Time use <1nalysis 
21 PVAL Present v11lue of a future amount 83 ASSIG Use ol assignment algorithm for optimal job assign. 
22 LOANPAY Amount of payment on a loan 84 ACCTREC In memory accounts receivable syslem·storage ok 
23 REGWITH Equ11I withdrawals from investment to leave 0 over 85 TERMSPAY Compores 3 methods of repayment of loans 
24 SIMPDISK Simple discounr analysis 86 PAYNET Computes g ross poy required ror given nel 
25 DATEVAL Equivalent f, nonequivalent dated value• fo r oblig. 87 SEUJ>R Compules selling pnce for given aft.er tax amount 
26 ANNUDEF Present value of deforred annuiUes 88 ARBCOMP Arbitn1ge computations 
27 MARKUP '.Ii Markup analysis for items 89 DEPRSF Sinking lund dep reciation 
28 SINKFUND Sinking fund amortimtlon progra m 90 UPSZONE Finds UPS tones rrom tip code 
29 BO DYAL Value or" bond 91 El'l\IC:LOPE Types envelope including relum address 
30 DEPLITE Depletion 11nalysis 92 AUTOEXP Automobi le expense analysis 
31 BLACKSH Block Scholes opllons analysis 93 INSFlLE Insurance policy file 
32 STOCVALI Expected relum on stock .,;a di scounl.s dividends 94 PAYROLL2 !n memory payroll system 
33 WARVAL Value or a warrant 95 Oil.ANAL Dilution analysis 
34 BO DVAL2 Value or a bond 96 LOANAFFD Loan amounr a borro wer can afford 
35 EPSEST Estimate of ruture earnings per share f0< company 97 REl'ITPRCH PIIrchase price for rental p<Ope<l)I 
36 BETMLPH Computes alpha and bel.11 variables for stock 98 SALELEAS S..le-lcasemck analysis 
37 SHARPEI Ponfolio selection modeJ.l.e_what stocks to ho ld 99 RRCONVBD Investor's ' "te cl return on convert.able bond 
38 OPTWRITE Oix.ton writing computations 100 PORTVAL9 Stock market portfolio s1orage-valuation prog"'m 
39 RTVAL Value of a rig ht 
40 EXPVAL Expected value analysis t--------------~------------------~------~----·----~--
4 1 BAYES &fyesian decisions 

42 VALPRINF V11lue or perfeo inlormiltion 
 : 0 CASSETl'E VERSION &99.95 

43 VALAOINF Value or additional inlormation : 0 DISKETTE VERSION $99.95 

44 tmLJTY Derive·s uUlity function 

45 SV>\PLEX Linear programming soluUon by <implex method 
 • 0 TRS-80* MODEL D VERSION 8149.95 

I 
46 TRN'IS TrM1<portation method for linear programming 

47 EOQ Economic order quantity Inventory model • ADO Sl.00 FOR SHIPPING IN UPS AREAS 

48 QUEUEl Single setwr queueing (1118lting line) model ADD $4.00 FOR C.0.0. OR NON-UPS AREAS 

49 CVP Cost-volume-profrt analysis ADO SS.00 OUTSIDE U.S.A, CA N ADA & MEXICO 

50 CONDPROF Conditional prof~ lables 

51 OPTLOSS Opportunity loss tables 

52 FQUOQ F'1><ed quantity economk order quantity model 
 ;~(]f:lPUTR[]~ZCS~. HOUR 

DESCRIPTION 

53 FQEOWSH A< above but wltn shorutges permitted MA~'~' =~:~~::··ROAD ~24 Q~\~:
54 FOEOOPB A< 11bolie but with qlll!ntity price b re.,ks 
55 QUEUECB Cost·bendlt wnitlng line analysis SPRING VALLEY , NEW YORK 10977 ..._.., 1535 
56 NCFANAL Net cash-flow ana~is for simple investment 
57 PRQFlND ProfltoblUty Inda ol 11 project ~ (914) 425
58 CAP1 Clip. Asset Pr. M:ldcl ana¥is of project 

Circle 133 on lnQu iry card. 



Scalar Dyadic Operators, Softronics APL 

a: 
0 u 
I 
<I 
cc 
w 
0.. 
0 

w 
:ii 
<I 
z 

0 
<( 
z 
0 
::i: 

u 
0.. 
>
0 

COMMENTS 

+ ADO 0 0 
SUBTRACT [!] 0 

x MULTIPLY 0 [!] 

DIVIDE 0 0 

* EXPONENT ~ El Dyadic version innaccurate in 
last decimal place; see text. 

® LOGARITHM 0 [!] 

L FLOOR 0 0 
r CEIL.ING 0 El 

a: 
0,_ 
<( 
cc 
w 
0.. 
0 

w 
:::;; 
<( 

z 

l) 

0.. 
z 
0 
:Ii 

u 
0 
<I 
>
0 

COMMENTS 

RESIDUE 0 0 
FACTORIAL r!:I 0 Gamma function missing. 

0 CIRCLE 0 [!'.] Only sin , cos. tan. arctan im· 
plemented. 

< 
> 

s 
?; 

LESS TH AN , ETC. [i] 

"';ii. 
EQUAL TO, 
NOT EQUAL TO [i] 

/\V AND , OR EJ 
A'<f NANO, NOR [!] 

Nondyadic Sca lar and Mixed Operators, Softronics APL 
Q'. 

0,_ 	 !::! 
<I 	 0 
a: w <I 

:::;; z 
0.. <I 0
w 
0 z :Ii 

NOT III 
? ROL L 0 

IOTA (INDEX) [!] 

p RHO (RESHAPE) [!] 

RAVEL 0 

u 
1- T OECOOE,ENCOOE 

TAKE, DROP 

{ 	 MEMBERSHIP 


GRADE·UP 
 §jGRADE·DOWN 

MATRIX DI VIDEEl OR INVERSE El 
'l' t 

!::! 
0 
<I COMMENTS>
0 

Dyadic available as defined 
~ function only . 

5J 
0 
EJ 	Catenation for vectors only; no 

lamination. 

0 
[!] 

[!] 
Available as defined function 
only. 

El Both available as defined lune-
lion only. 

cc 
0 	 u,_ 
<I 	 0 

w 

w z 
a: 	 .. 

:::;; 

0.. <I 0 

0 z 
 :::;; 

TRA NSPOSE0 0 
ROTATE ORcp [!]REVERSE 

ROTATEe 0 
I 	 COMPRESS 

f COMPRESS 

\ EXPAND 

\ EXPAND 

~ EXECUTE [!] 

(!)' FORMAT El 

u 
0 
<I COMMENTS 

0 

>

r!:I 	 Dyadic " diagonal" transpose 
missing. 
Dyadic funct ion available for ~ vectors and two-dimensional 

matrices only available as 
~ defined func tion . 

[i] 

EJ Available as I [1] only. 

0 
[EJ 

Converts a vector or array lo a 
character siring (with embedded 
carriage return) for printing. 

Composite Operators, Soltronics APL 

a: 
0,_ 
<I 
a: 
w 
0.. 
0 

w 
:::;; 
<I 
z 

"· w 
..J 
al 
<( 

..J 
:;;: 
>
<I 

'I REDUCT ION 0 
•f REDUC T ION 0 

Notes: 

cc 
0 
~ 
<I 
cc 
w 
0.. 
0 

w 
:::;; 
<( 

z 

I\, 
w 
..J 
al 
<I 
..J 

¢ 
> 
<I 

f.11 INNER PRODUCT [!) 

0 , ( OU T ER PRODUCT 0 

" Y" and " N" mean that a given operator is either present in all its forms or totally absent from this verion of APL. "Y•" means that the 
operator is only partially present in this version . " N" " means that the operator is not present in this version but that part or all al it is avail· 
able through an APL defined func tion supplied with this version. Further Information explaining " Y•" and "N•" is given in the " Comments" 
column. 

A scalar Is an object (number or character) with no dimension. A vector is a sir ing of objects that have one dimension. An array is a 
matr ix of objects that have two or more dimensions. 

Other featu res: standard APL commands. system functions , and system variables; line editing only of defined functions; PEEK and POKE 
functions ; 8080-type port IN and OUT functions; shared variable mechanism for interaction with disk Illes (sequential read and write only, in 
standard CP/M format): mix ing of APL data structures (arrays, vectors, scalars) in records of same file; user choice of standard terminal. 
APL terminal, or video board with programmable character generator: and good documentation. 

other limitations: several much-needed operators are missing (see body of this table) and there Is no random access to disk files' char· 
acter-editing of defined functions . 

Table 2: Summary of Softronics APL features. 
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'

'*' All orders processed within 24·Ho urs * 3().Day money back guarantee on oil TRS DOS Software••EVERYTHING FOR YOUR TRS·80T11 e e * Add $2.00 for shipping in UPS Areas * Add $4.00 for C.O.D. or NON-UPS Ar-eos * Add $5.00 outside U.S.A .. Canada & Mexico * We will match any bonafide advertised price MODELm in any of the Major C omputer Magazines 
D.S-llll_tlr-..... ... T~COfp. 

I oumu.1. LEDOER, ACCOUNTS llECEIYAILE, ACCOUNTS PAVAILE, PAYROLL, 
INVENTORY CONTROL AND INVOICING (Smell Bu olnou Groo p) ..... an aitlen&iYe business 
1y1tem for tho .s.erlou1 user ..•.. can be used one modu le at a ti me o r as 1 coordin ated s:y3tem..... 
$111.115 per modulo.-...$1191.15 lor the comp/tie syslem.· 

~) 	 MASTER PAC 100 ..... 100 esoenlla/' programs .... BUSINESS •.. ..PEASONAL FINANCE .•... 
STATISTICS ..... MATH••...GAMBLING , •. ..GMdES•.. .includ"° 125 pogo monual and 5 di$kerte• 

SSU! 

1) 	BUSINESS PAC 100 ..... 100 essenlial business programs•....INVENTORY CONTROL ... .. PA Y
ROLL ..... BOOKK EEPING SYSTEM ..... STOCK CALCULATI ONS..... CHECKBO OK MAINTEN· 
ANCE .....ACCOU NTS RECEIVABLE ..... ACCOUNTS PAYABLE•....lncludeo 125 page manual 
ond flva disunes $119.15 

1) INFORMATION SYSTEM (The Bottom Shelf) .....An In-memory inform ation system for small 
mail ing l i:!lt.s, inven.tori &!I. (i_e. books, 11rt icles, reco1ds, prog ram reforence Ulos) ..... C1!!u"I be used 
ror 1nything tho! you would ~•e rolodex 01 im:fex card li les .....Up 10 ren u•e< define fields ..... 
Programmeble prlnlouts lor rolode• cords. mi lling lebols. elc.. ....Wlll Identity all records that 
con,_ain fl group or chau1.ctt1n you've entetocl oven If Iha' group Is In •ho ml<fdloof 1 Hne ..... -Sorts 
dola ba•e by any lield SO.SO' 

·) 	DATA MANAGER II (Tho eotlom Shell)..... RANDO M ACCESS Disk besed DATA MANAG E
MENT SYSTEM (Slmlller lo INFORMATION SYSTEM obo•e........bul RANDOM ACCESS 
STORAGE •~ponds the •mount ot storage space ••allable) .....Usod to replace index c.11ds lor 
medium s.lzed mail lists .• in"Ventories .• piersonnet re<:Otd:s, sales p'os~ets. etc.....Us.es up 10 four 
disk drives on line .... .Up to ~nty ys.er delined fields. programmable p rintetuts tor rolodex 
card•. 01c..... w lll idootily all records thal contain a group of characlers you'•• onlered e•on U 
that group i' In lhe middle of a line ..... main1ain up 10 5 changeable p resorted "'key" mes-.. ··- 
Y8riabl• reng t ~ random records (the smallor lhe r&eotd you define, 1ne more recor<Js yu con 
store) SH.95' 

I) BUSINESS MAIL SYSTEM (The llonom Shell)..... Handles large malling li&ls (up 10 150.000 
namos)...,.sypports 3 or 4 I no add1e.s.s.es..... fi les eutomalicany in zip code order. alphabelical 
w11h1n rip code_.... tormats tor 1 10 4 across malling lal>els ..... •uppor1s quick dioll. locorion ol 
s lnglfl or mult lple names ..... me~ns all lndusHy and ~s1al s'andards..-... numeric: code fields 
Included tor p11n1ing so1oc1e<1 roeords S12S.OO' 

) ANALYSIS PAD (The Bollom Shell) .. ....A C.olumnor Calculator lor l lnanci•I ena/ys ls. li no ilem 
bt.ldgahng. cost enalysis. safes analysis end almost any 11nancie.1funct ion (a11d many statisrir;al 
runc•ions) ..... ere.a1ema1t1xes of 29 ie .39 ...••mekeall entries &tone t lm.e either by row 01 coliumn ...•• 
add. dele1e. mo'ie ors.witch coh.imns end rows .. . . ed it any datei from full s.creen c:l ispSay ..... adct 
subtr..1et, mult iply nnd divide one column by on~her and put resu lts in de:slgnaled column (up 
10 $ix colcule1ion$ can be made end placed in dosignatod column).....doflno columns as con· 
st.an1s.. .. _sav~ ca1cula1ions and 1ormuh1s on dlsk..... rest.1Us can be p rin ted in a vari ety or report 
lorm•ts Sn.ts· 

1) CHECKBOOK II (Tho Bollom SMll) .... -A compre10 In momory chockt>oo bo lanclng nnd 
roc:oncllllat1on pr~ram ..... ff 'le-cotumn keybo.ard lnpul w ith 5 cha.rac1ers for Ch&ek number, 16 
for payoo, 4 for codn ..... numerlcal s.ort routine Mt.so• 

1) 	 CHECK REGISTER ACCOUNTING SYS'TEM (The Bollom Snelll .....Acomplete random acce•s 
cneckbook svs.1em.....se1 and define up 10 60 aecoyn ts wltn l!l.S many Income accounts os you 
choose .... complolo ch&e book balancing and reconcll ll at lon... .. single enlry Input whe re 
transact ion can be dispers&d over .sev-atal aeeoun1.&...•.cnabJos user to make a64~characler nole 
on eacl'\ •ransncl ion ,,.,J:lrint 01.1 1your own check aUer dl!l ta en1ry ..... ~r1nts monthlysummariesol 
each aceounl w1lh mo:nth end y-oar..to..dale tota~s..... create e syspens.e- file lo remind yo1.1 ol 
com•ng e~p.enses.....Repons generaled included Chock Register (for any month) . not&S to 
Chec1t Aegisler. lncomeJExpens.e Distribution Report, Stat.omonl o r Sole-c1.od Aceounls, Bank 
Ra<:onc /lo Stotemenl. Suspense File and Full Accounl Diolrlbution St•t&ment S74.95' 

1) 	 LIBRARY 100 (rho Bottom Shell) ..... 100 Progroms on a broad range ol lopic...... Finonca.. ... 
EeucaI Ion ·· -· . Gra phlcs ... ._Homa.. ...Ga moo ..... CASSETTE VERSION $49.50 
DISK VERSION $74.95 

) ADVENTURE (by Scot! Adams) .. .. A •• rles or gamao (lor ages 10-99) .. ...w~ncW th<o~gh en
chanted wortcJs seeking tre-asures ..... 1. Advon tureland..... 2. Pira te's Adventuro..... 3. Ml"lon 
1mpossot>le Adv&nlu re .. ___. _ Voodoo Caslle..... 5. TM Count.•... 6. Slrange Odyssey..... 7. Mystery 
Fun House ..... & Pyramid ol Doom.. .. -9. GhoSI Town .. --. (#1 •rid #2 rocommonded lorthomovlo 
adventura) ..... Each 11d\lonh.1ro S14.9S (Jon t4.sseue) ..... . 04ske tte versions sold in groups ot thrffl 

el S-39.tS per lhree programs ~O • 13, u • #6. M7 • #9) . 

t) 	HORSE SELECTOR II (Dr. Hal Davis) ..... NllW simplified version ol lhe original Ho""' Selector 
(IOI liats) ..... TM l ir'1 Hone Seleclion Sy•lem to oc1ually calcu /110 lho o&Umatod olls for each 
horse ..... e.asy to lollow rule.$ .•... use:s • rectors (spe-ecl raling., lrack vati an1. dist anc:~ ol tho 
presenl race. dislonce ol the la'1 race) .•...colculaled eolimaled Od<la.....FR EE DUTCH/NG 
TABLES a•lows b&Uing on 2 or more hones with a guarenlettd profi t SS0.00 

I) MOH·-3 •nd MON·• (Howe Sollwore)._.._Power!ul ulillty p1og rams enabling you lo lnteracl 
d«ectly wi th your TAS· IO in MAC HINE LANGUAGE-.. .. The moni tor oomes with complola 
4C>-page nwucllon manual me~lng 11 usolul lorl>Oth the beginner and ad•anoed programmer.. -. 
simple commondo make ii easy 10 use .... .runc1ions Include DISPL.AY, DISASSEMBLE. MOVE 
end COMPARE, SEARCH, MODIFY. RELOCATE. PRINT. RE ...D and WRITE. UNLOAD. SAVE 
encl READ, INPUT and OUTPUT, SEND and REC EIVL... MON·3 $39.115 (for casselle)..... 
MON-~ "t.95 (!or diok) . 

(14) SMART TERMINAL (Howe Soltware)•.... enables your TAS-80 lo be uu d ae 1 remote 1ermln11 
lo 1 lime sharing compuler syotem Mt.115 

(15) 	FAIT BOAT (Howe Sollwore) ... ..a H<in of mochlne-longuoge aubro ullneo lo son dole lrom 
BASIC program1.... . dat1 may be olphabet lc (string! or numerlc..... u 1/ly ln1.erl1c'ed with your 
BASIC p rogr8ms (no macnlne longuage knowledge Is necHSary) Sl.15 

(11) MAI LING LIST (Howe Soltware)..... main1ain1 mai ling 111~ of o•er 1000 nameo ..... commonds 
o.l/ow 8ddlng, changing , deletlng, and finding names. Son lng 11 do ne In machine language 
sub rou1ine .. .. .lebela prlnte<I in 1. 2 or 3 columns $H.15 

(17) 	HOME IUDOET (Howe Sottware) ..... c:omblnes lhe maintenance ol your checkbook w llh 
ono lysia ot your lncomo. e•penses and monthly bll/s. Hand les data Including bllls. Income, 
deposits, checks and debils to you r checking 8Ccounl. end cllSh expens.,s. Comput&1 cha<:k· 
book bo./anco, 11.-1 ol unpalcl bHls, mon lhly and y"o<-10-dat" 1ummari8' ol Income and expensH 
show ing income ta.x ded'.uC'tions .... ~All ou,put p rinted on vld&a dJt p lay or line p rinter ..••.comes 
with compPete instructions menual $4t.15• 

(11) SMALL BUSINESS ACCOUNTING (Howe Solh••te)- ... Sased on llie DOME BOOKKEEPING 
SVSTEM~.... keeps lraek of all income, &Jr::pendi ture:!i and payro ll lor a :smatl bu:!inMa:ot up to 16 
employee,; ..... lncome and expendi1ures can be en1ered on a dally. weekly or monl hly basis ..... 
com.i:>utos month ly end year to date tota1s .... . mant.1al eontaln:scompieto l111ttueltons tor CYttom.. 
lzat lon Cassotte version $29.115.....Dlsl<alte version "t.115 

(19) AEMODEL-PROLOAD (RAC<ll Compu1as)_.... Ronumb<!r program lines..._mov&•l•tomonts fro m 
on~ pert ol e program 10 another 134.ts 

(20) 	GSF (Race! Compules) ..... Ll ghtning l •SI ln· memory mochine language sor1 u11/ ily lhll can be 
macle par1 o r you1 BASIC progams wi1hou t any machine lenguage knowledge.....lncludos 
so•orat other utilltlll'S to speed up your BASIC progr8ms ..... no machine kMwladga nacessory 
to use GSF in your BASIC prog ram• S30.00 

(Z1) 	DOSORT (Race! Computesl .... Inc ludes OSF (above) .... . oxtends lhe In memory sor1 lo sons 
on mulllplo disk drives $45.00' 

(Z2) 	COPSYS (Racer Compule.o) ..... allows the uoer lo make copies ol machines language casselt"' 
wi thou t any nowledg& of machine langllage $20.00 

(23) CDMRPOC (Recel Compu1as) ..-..•n au10 load program for disk u$ers ..-.. anows the user to 
ln•er1 a d i.5ke1te Into !hei r MOD-Ill and have lhe compuler take o•er all loading ..... load a 
machine language program. BASIC. AUN acertoln programallwltrooul pressing a single bulton 
··--·allows yout eompu1er to perform 10, 20, 30 or more funct ions witnoot pru.s.ln.g ll!I single 
bu1ton S30c00' 

(24) INF/NE BASIC (R•cat Computes1 .... . adds a varloty ol machine languago subroutines lo your 
BASIC prog rams (withoul any machine language knowledge) ... .. rast soru .. ___m•l rix opar81ions 
..... compress and uncompress dala... ..and more St0.00 

(25) INFINITE BUSINESS (Racot C.omputos) .. ...on odd on pockoge to INFINITE BASIC ....• ldds a 
veriely of routines imponant lo- the- busine:ssmAn ( lnc.reasa a.ccur&cy of c.slcu1ation.s. 1nd morft) 

$30.00 

(28) OMS (Racet Compvtes) ..... llghtnlng la51 machine language son ..... son s up 10 ~disk d ri•H ol 
inlorm•tlon S90.00' 

(27) 	BUNK (Race! Computos) ..... allow• you 10 AUN new prog r•ms without losing 1110 v&rlobles 
storod in your previous program.....line many programs together wlthoot losing lmpor1anl 
variable·& 	 $30.oo• 

(2.e) KFS·•O (Race• Compu•e•).. ...now you con vse !SAM (ln<!ex Sequen1lal Access Files) on your 
MOD·lll ..... uslng !SAM in your BASIC programs a1 1a...s Instant acc"'s ot you r items In your 
dala f iles_ ....uM w ith m• ll programs.... .ln•ontory programs ..... &tc. 1100.00" 

(29) 	MAIL LIST (Recel Computes) .. __ all routines are In machine language allowing tor quick 
ecceu $7S.OO 
FOR DISK ONLY C i rc le 1:?.4 on Inqu iry card. 

SO N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 


NEW TOLL-FREE 

~24
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ORDER LINE 	 ORDER 
(OUTSIDE OF N.Y. STATE) 	 LINE 

(800) 431-2818 (914) 425-1535 
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Scalar Dyadic Operators, Ramware APL80 
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Nondyadic Sca lar and Mixed Operators, Ramware APL80 
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Composite Operators, Ramware APL80 

a: 
0,_ 	 !:! 
<( 	 0 

~ 2 "'w 
w <( 

COMMENTS<l 0 

0 z :E 
"

B B Monadic transpose is nonstan· 

cp 
TRANSPOSE 

dard !or 3-dimensional or larger 
ROTATE OR arrays; dyadic "diagonal" 
REVERSE 0 0 transpose missing_ 

0 

e ROTATE §] jg Available as q, [1 ) only_ 


I COMPRESS 0 

f COM PRES S §] Available as I [ 1) only. 


EXPAND\ 	 0 

' EXPAND 8 Avai lable as \ [1 )_ 

EXECUTE.!t 	 ~ 
Sets field width and number ol F'ORMAT w El decimal places for luture output. 

er: 
0 
I 
<( 

a: 
UJ 
0. 
0 

w 
:e 
<( 

z 

I'\. 

w 
.J 
m 
<( 
.J 

<I 
> 
<( 

COMMENTS 

1/ 

rf 

REDUCTION 

REDUCTION 

[!] 

~ Available as 11(1] 

Notes: 

"· er: 	 w 
.J0 ID 

<( <I 
I-

w .Ja: 
w :E 	 <( 
a. <( >
0 2 <( 

f -0 INNER PRODUCT III 
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" Y" and " N" mean that a given operator is either present in all its forms or totally absent from this version of APL_" Y* " means that the 
operator is only par1ially present in this version . "N*" means that the operalor is not present in lhis version bul thal part or all of it is avail
able through an APL defined function supplied with this version _Furthe r information explaining "Y • '' and·· N • " is given in the " Commenis " 
column. 

A scalar is an object (number or character) with no dimension. A vector is a string of objects that have one dimension. An array is an 
matrix ol objects that have two or more dimensions. 

Other features: live tutorial programs on APL included in package: standard APL commands, automatic execut ion of latent expression : 
tracing of function execution; choice of single (6-digit) or double (15-digit) precision in output: real-time clock, line and character editing of 
defined functions: print formatt ing and system control var iables(APL I-bar functions); positioning of screen output (equivalent to PRINT @ 
in BASIC): use of periods and dashes in variable names; PEEK, POKE, and CALL functions; random or sequenlia I access of tile records: up
dating of file records; and mixing of APL data structures (ie : arrays, vectors, scalars) in records ol same disk file_ 

Other limitations: only one assignment operator per line: maximum of thirty-two funct ions per workspace and 255 lines per defined 
function; arrays limited to sixty-lhree dimensions: uses one·lelter substitutions for APL operators (but these substitutions are differentiated 
from normal lext). 

Table 3: Swmnar·y of Ra111wnre APLSO features. 
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Facts About 


Software 

·.~,

I THREADED INTERPRETIVE LANGUAGES 

• by Ronald Loel iger 


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 pro
gramming languages . This book develops an interactive, extensible language with specific: /
 
routines for the Zilog ZBO microprocessor . With the core interpreter, assembler , and~~ 

~ 


data type defining words covered in the text, it is possible to design and implement ' 

programs for almost any application and equivalent routines for different processors . 


2 
272 pages ·•: 
hardcover 
illustrated ISBN 0-07-038360-X 

BASIC SCIENTIFIC SUBROUTINES, VOLUME I 
• by Fred Ruckdeschel 

Des igned for the engineer , scientist , experimenter, and student, this book prese nts a 
complete scientific subroutine package in BASIC. Volume I covers plotting, complex 
variables. vector and matrix operation, random number generation, and series approx 
imations . This volume features routines written in both standard Microsoft and North 
Star BASIC. extensive appendices, and subroutine cross-references . 

VOLUME I 
336 pages 
hardco~er ISBN 0-07-05420 I ·5 
illustrared Circle 135 on Inquiry card. 

BEYOND GAMES: System's Software ·-----------------------------· 
For Your 6502 Personal Computer Toll Free# 1-800-258-5420 


• 
 by Kenneth Skier 3 
Please remit in U.S. funds or draw on a U.S. Bank 

At last, a complete programming guidebook 
Please send 

for owners of personal computers utilizing D ___ copies of Threaded Interpretive 

the 6502 microprocessor. A self-contained Languages 18.95 


D ___ copies of Basic Scientific Subroutines
course in structures programming and top
Volume I 19.95 down design. this book presents a powerful D _ __ copies of Beyond Games 14.95 


set of tools for building an extended 

monitor, disassembler, hexadecimal dump 

routine, and text editor programs . Pro
 Name Ti lle Company 

grams are thoroughly explained, with clear 

instructions for modifications . 


Slreet Cily Sta teJProvince Code 
rSBN 0-07-057860-S 

440 pages r1 Check enclosed in the amount ot $____ _ 


soheover Cl 9 111 Visa O 8 11 1Master Charge 

illunrated 
 Card No. ------------ 

E~p Data -------------- 
Circle 135 on Inquiry card. Add ?Set per book to cover lll"ff 

postage and handling. 111 70 Main Street 
ll[]iJNS Peterborough, New Hampshire 03458 



Scalar Dyadic Operators, Vanguard APL 
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Nondyadic Scalar and Mixed Operators, Vanguard APL 
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Composite Operators, Vanguard APL 
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"Y" and " N" mean that a given operator is either present in all its forms or totally absent from this version of APL. "Y' " means that the 
operator is only par1ially present in lh is version . " N ' " means that the operator is not present In this version but that part or all of it is ava il
able through an APL defined function supplied with th is version. Further information explaining "Y' · · and '· N • " is given in the " Comments'· 
column. 

A scalar is an object (number or character) with no dimension. A vector is a string of objecls that have one dimension. An array is a 
matrix of objects that have two or more dimensions. 

Other features: standard APL commands. system functions, and system var iables; fine editing only of defined functions; shared var iable 
mechanism for interaction with disk files (sequentia l and random access); mixing of APL data st ructures (ar rays. vectors. scalars) in 
records of same disk ti le ; the ability to share with any Z80 110 port. 

Other limitations: only way to use this software with a non-APL terminal or video board uses one-letter substitutions of a standard ASCII 
character for APL operators (plus these substitutions are not differentiated from normal text): documentation is adequate but terse: no 
character edit ing of defined funcllons . 

Table 4: Summary of Va11gt1ard APL/OTC software features. 
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"WITH THE UCSD p-SYSTEM: 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH:' 

• ; ; ! • 

. - ... 
. . . ' . . ~ 

- .. .. 
g 

UCSD P·Syslem and UCSD Pa cal arc trademarks of /h e Regents of the U11i1Jersily of C<1/ifomia. 

Circle 136 on inquiry card. 

HARRY BLAKESLEE, President, Denver Softw>r~ 

0 ur business is bigger and 
better than ever. 
A lot of the credit for that 

goes to the UCSD p·System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System-like our 
financial management package-and 
it just keeps on running. On ~pie, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p-System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice- UCSD Pascal,™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor
row. With the microcomputer 
software that goes from "A" to "Z:' 
Distribution licensing and single 
copies avai lable. Write or call for 
details, so you can start going 
places, too. 

~(Q)~~~G={] 
mlCROSYSTems 
R SUSSICIRR... OF S OFTECH 

For the software that's going places. 
9494 Black Mountain Road, San Diego, 

CA 92126. (714) 578-6105 

TWX: 910·335-1594 
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Notes on APL Benchmarks 
The following information specifies the tests that formed five times wit/1in TIME to maximize the time 

are run on af/ versions of APL that are examined at spent executing the function when compared to the 
BYTE magazine. Defined function SETUP. sliown in time spent executing statement 10 and repeatedly 
listing 1, creates the APL variables that will be used in executing line 70 N times. In addition, the TIME func
the tests shown in tab le 1. A and B are 10 by 10 tion was performed with increasing values of N until 
matrices used in tests like A+ B to perform an opera- the unit time agreed to three significant places. The 
tion 100 times with one statement. C is a ten-element timing values in table 1 are rounded to two significant 
vector giving the values from 7f to 101f. Dis a 10 by 10 places. 
matrix of trigonometric values. Eis a ten -element vec- Three short APL functions, CIRCLE, TRANS, and 
tor of the values from 1 to 10 (used to test the oilfer IVER. are used as benchmarks to grade the perfor
product operator). F is a vector used to convert sec- mance of an APL implementation in le.ss abstract 
onds to years, days, hoi1rs, minutes, and seconds in terms. (See listings 3, 4, and 5.) CIRCLE takes a 
the test F T 100000000, using the encode (T) operator. numeric matrix and adds a set value to all matrix 
RA and RB are 100-element vectors made from the elements in an imaginary circle with a given center and 
elements of matrices A and B. Finally , MJD is a three- radius . (This function was used to set up a "picture" 
dimensional array used to test rotation around a non- matrix of geometric shapes in a pattern-recognition 
default axis. algorithm .) The TRANS function transforms a matri:x 

The function TIME in listing 2 was used in timing of numbers into a matrix of symbols, with the in-
the performance of a function. Statements 20 thru 60 dividual symbols used to reflect the value of the cor
are performed N times, with the (exp) in each line responding numeric matrix entry. The IVER function 
replaced by the function being tested (for example, was presented by Dr Kenneth Iverson in the article 
Q-A+B). Statement 80 displays the total number of "Understanding APL" (August 1977 BYTE, page 36). 
times the function has been performed, while state- When given a right argument of seven or larger, it 
ment 90 requests the number of seconds used in the returns a vector containing all the prime numbers up 
test (timed by a stopwatch) and displays the time used to and inch1ding that number. (For example, IVER 11 
to perform the function once. Each function is per- returns the vector 2 3 5 7 11.) 

Notes: 
• All of the above tests are performed on either 10 by 
10 matrices or 100-element vectors; in addition , the 
tests were carried out to minimize the amount of time 
outside the operation being timed. 
•In some cases, a version of APL could not operate 
on a given size matrix. An asterisk denotes an 
estimated entry made by adjusting the time an opera
tion took for a smaller matrix . 
e CIRCLE. TRANS, and IVER (shown in listings 3 
thru 5) are APL defined functions used to compare t11e 
versions of APL in a working environment. 
• All numbers here are given to 2 significant digits . 
• In the cases where a version of APL gives the user an 
APL defined function (a short program written in 
APL) to use when tlte operation is not in tlte machine
code version of APL, the defined functimi is used in 
tl1e above timing tests. For example, none of the above 

versions of APL incorporate matrix divide in t>1eir ver
sions, but Softronics and Vanguard supply an APL 
defined function to do the same operation. 
• NA means the function is not available in a given 
version of APL. 
• T11e Ramware APLBO was run on an unmodified 
Radio Shack TRS-80 Model I with one disk drive and 
48 K bytes of memory. The TRS-80 runs at 1 MHz; afl 
timing figures should be halved for users running 
modified TRS-80s at 2 MHz. 
• The Softronics APL was run on a Cromemco Z2D 
with 56 K bytes of memory, running at 4 MHz. 
• The Vanguard APL/OTC software was run on an 
APL!DTC comP.uter with 80 K bytes of memory, run
ning at 4 MHz. Users buying the Vanguard APL!VBO 
software should expect slightly decreased performance 
varying with the amount of memory in the system. 

Text co t1tit111ed frorn µage 196' 

be devised. APL operators that normally do not appear 
on the keyboard have a 1-character substi tution. For ex
ample, the character % replaces the APL division 
operator +, and parentheses () replace the square 
brackets [] used in APL to denote subscripts. Other 
characters are represented by a shifted keyboard letter; 
for example, shift-q is used for the APL character D (a 
quad), and shift-i is used for the APL iota operator t. On 
the TRS-80 video screen, these characters are displayed 
as their uppercase alphabetic equivalen ts (because an un
modified TRS-80 has no lowercase letters) with a little 
graphic dot just below and to the left of the uppercase let
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ter. This, plus one space on the left of the single letter 
substitution, makes this system more readable. (See 
photo 1 for the APL80 equivalent of the CIRCLE function 
of listing 3a). 

Many other Level II-related features make Ramware 
APL80 a usable product and certainly the best buy 
dollar-for-dollar . Several other features that must be 
mentioned are sequential and random access of APL disk 
files and access ·to the real-time clock; other features are 
listed in table 3. 

Vanguard APL/DTC Computer and Software 
Two of the "At a Glance" boxes describe the last ver
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The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of exist ing business software, and make 
other SERIOUS applications more viable . 

Now you can have compatibility with IBM, 
INTEL, CPIM • , Z80 Softcard' , UCSD Pascal, and 
others. 

Look what the MEGABYTER dual density 8" 
floppy disk controller , with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 

INCREASED STOP.AGE 
• Increase onllne 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 3.1/3.2/3.3, mini disks 
• Preserve existing software investment 
• [nterchange data with other computers 

SIMPLIFIED OPERATION 
• Reduce disk handling and l/O slot usage 
• Gain automatic sin$le/double density operation 
• Change to double sided drives with one switch 

Available al your Apple dealer. Call or write today! ! 

SORRE TO VALL6Y ASSOCIATES 
11722 SORRENTO VALLEY ROADSVA SAN DIEGO. CA 92 121 
~ (714) 452-0101 


• CP/M trademark of Digllal Research, Inc. 
Z80 Softcard trademark or Microsoft, lnc. 

Photo 1: Tire APL fun ctio n CIRCLE as µ resen ted by Ra111w are 
APLBO . Jn this version of APL for tire TR S-80 M odel I, 11onstan· 
dard APL characters are replaced by either a I -character 
substit ut io 11 o r by a single letter· marked by a graphics do t below 
mid to t/1e left of tire le t ter. 

Photo 2: Tile Vanguard Systems Corp oration APL/OTC. Tire 
system inclu des: tire A PL! DTC (desk- toµ) computer, o n tire 
left ; its associated A PL terminal, on the rigl1 t; and, on t op of tire 
compu ter, docum en ta tio n and two floppy disks of soft
ware - custo mized CP! M and Vangr~a rd APL. 

sion of APL, which was reviewed as a computer/ soft
ware combination called APL/ OTC. The computer and 
software have been optimized for each other, creating a 
version of APL that is slightly more powerful than its 
stand-a lone software counterpart , APLIVSO. 

The APL/OTC system, which carries a label of the 
same name (see photo 2), is actually a Vector Graphics 
microcomputer with modifications made at Vanguard 
Systems Corp . (One modification results in the computer 
holding 80 K bytes of memory .) Its associated terminal , 
which displays all APL characters (as shown in photo 3) 
has an APL keyboard and is a Vector Graphics "Mindless 
Terminal" (a keyboard and video display that connects to 
a memory-mapped video board inside the computer 
proper). Its associated video board has a PROM (pro
grammable read-only memory device) that generates the 
APL character set. The APL/OTC computer runs CP / M 
as customized by Lifeboat Associates and Vanguard. The 
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Start learning and computing for only $129. 95 with a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8 11 floppy disk drives, hard disks and multl- tenninal 110. 

THE NEW EXPLORER/85 SYSTEM 

Special! Fu ll B" floppy, 64k system for less than the price of a mini! Only S 1499.95! 

lfMgine - for only 5129.95 you can own the • lar1ing 

level ol Explorer/BS. a computer that's exf"lndable into 

full business/developmon1 capabilities - a oompuler 

thol con be your beginne r system. an OEM controll er. 

or an IBM·formatllid 8" disk small businelis system. 

From the first day ~u ow n Explorer/85, you begin 

computing on a signafi«1nt le"el. and opplytng princi· 

ples discussed In leading computer m gazines. Ex · 

ploror/85 fealurt!s the edvanced lnlel 8005 cpu. which 

1s lOO'I. compatible with 1he older 8080A II olfers on· 

hoard S-100 bus expansion. Microsoft BASIC in ROM . 

phLci instant conversion to mass storage disk memory 

with stand•rd IBM -formaned 8" disks. All for only 

5129.95. plus 1he cool ol power supply. keyboard/ 

termi nal and RF modulator if you don·1 ha••e them (see 

our rema rkable prices below for these and other, oc· 

ct'Ssories). With a Hex Keypad/display front panel. 

Level " A" can be programmed with no need for o ter· 

miru1l , ideal for •controller. OEM. or a real low-cost 

~ln rt . 

Level ··11 ·· i• u 
mmplclc opctoting 
system, pcrfcc l for 

•1)CjiinnetS. /1obl•yisls. 
induslrjul contrnltcr 
"""" $'129.95 

LEVEL"/\" SPECIFICATIONS 

Explorer/85's Lllvcl "A" system foatun?s the advanced 

Intel 80ll5 cpu. an 83~5 ROM wilh 2k deluxe monitor/ 

opcralJng sysiem. and an advanced 8155 RAM 1/0 .. . 

all on a slngle motherboard with room for RAM/ROM / 

PROM/ EPROM and S-100 expansion. plus generous 

prototyping space. 


PC 8o11'1: Glass epoxy. plaled through holes with 
solder mask. • l/O: Provisions for 25-pin (DB25) con · 
nectar for terminal scrial 1/0. which can also suppor1 a 
paper tape reader . .. cassette tape rooordcr Input and 
output . .. r..1ssene ta?< control output . . . LED oulput 
indicator on SOD (se rial output ) line ... printer inter· 
face (less drivers) . .. tole l or lour &bit plus one &-bil 
1/0 ports. • Cryslel frequency: 6. 144 MH z. • Cnn lml 
Switches: Reset ond user (RST 7.5) interrupt .. . oddi · 
1ionol provis ions fo r RST 5.5. 6.5 arid TRAP intern•pt• 
onboanl. • Counter/Timer. Programmabl • 14-bit bi 
na ry. • Syolem RAM: 256 b)~es located at F800. ide•I 
for smaller systems and for use as an isolarnd stack 
area in expanded systems ... RAM CXf"lndable lo 64K 
via S· 100 bus or ~k on motherboard. 

System Monilor (Terminal Ve.,;ion)c 2k br.es ol 
deluxe syslcm monilor ROM localed at FJll!ll. eavi1111 
1111"9 fn:c lor user RAM/ ROM. Features include tape 
load with labeling ... examine/change contents or 
m mory ... lnser1 dala ... warm star1 •.. examine and 
chongc all registers ... single step wilh register display 
at each break point. a dcbugglng/tralnlf18 feature ... go 
lo oxecution odclre..s ... move blocks or memory rrom 
Ont? locatirm lo ane>t her ... fill block< or memory wllh a 
con•tont ... display blocks of memory . . . automatic 
bond rare selection to 9600 baud . .. v.ulablo display 
line length control (1-2$5 characlers/Une) . .. chan· 
nelized f/O monitor routine with 8-bil parallel outpul 
for high·•pood printer . .. se rial console in and console 
01.11 chanm~I so that monilor can communiaue \.Vi th 1/0 
pons. 

Syslem Monitor (Hex Keypad/Display Version).: 
Tapi: loall w ilh lohcllng . lope dump wit_h labeling 
. . uxamlnckhange oo nlcnts of memory ..• msert t.li.t1a 

wilrm stan ... examine and chanlt!l all re~isters ... 

Pleas• send lhc ilcm• chcckod below: 

o 	~plD<ef/851.e>-el"A"klt (TcrminalWr.<ion) ... Sl29-9S plu• 
$J prul. & msur. • .• . . ' ' ,D E1plorerJ8.S Level " tel.' 11 lcx Kt:)'p;idffi1splt'> Vr.r:uon ) .. 

O :.:~~~~~~in&C::~~ic 1111 • S04.11S t"!ll aid. 
D 8k flllaosoll BASIC In RO~l(ldt (req'""" '"""Is ..'&._ "D" ''"'' 

f:" I , . S98.9S ilu• S2 po<I. & '""" · 
o IA!"lll "B" (S- 100\ kJI ... UQ.llJ plu• sz p<.st. & in•ur. 
D U!•'d "C"' (S-100 6-ard eipander] Id! ... 539.85 plu• $2 posl 

& ins-ur. 
D Le•'tll ".D'" ~.llJ pt us S2 po•t & insur. .14k AAMI kit .. 
D lJ!"l!I l': \RPllOWROM) kll. . . SS.BS plus SO< pll-h. 
o oCtUle SI.eel Olblnel for Explor>·r/ll:i .. S49.9S phi.• $J 1»sl 

t. insur. 
0 Fan ForCnbinet ... SU.OO plu' SI .SO 1•»1. b '"""· 

0 ~!c~~!f''.:1:,'.efu'r:'~':,'1,:1, :~,r~;~~,,7~toho~"~"]~: 
uulpul l:On\'arliblo lo haudol '"''""' ' '"'"'""" '" ·~·ud ,.,.. 
RS232·C or 20 ma. 1/0. 32 '" 64 "'""'"'"" h)• rn ti ne formal•. 
.ind can hruS4-d \\'ilh r•11h1!ro_1 CRT rnon11orora 1'' s1'1 t l f ~· 11u 
h~\1r .an Rf' motlula1or) Slt9.&l phu. SJ .00 pu!i1. ~ insur. 
0 be.Luxe Slet?I Cabinet fur ASCII keybo.ud/lerminat . . 

$19.95 t>lu, S2.50 post. "' Insur. 
0 Nt!w1 'D!rmlMUMonltor: (S4:'C' photol Si,mr• f(.o;ihm"'.5 m• :d tm·•·. 

''Xt.epl 12:" monitor wi lh 1-A ·~hoMd and h•r m1n. I 1s In cl~lux1• 
" nAto cahinrt: kll . $399.9$ phi$ $7 p<<'l. b msur. 

0 11111.elllne lermlnals: Our f)ri•~" I••• tow lo quote - CALL us 
o ~~~fer u:rmlnaillpr1nte1S: Our prices""' low '" <1•11>tr 

I Also a"ailable wired & tr.sled. $1799.95) 

full 8" djsJc syswm for lt.-ss 1hofl 1f1e pri of o mJni (sho"m with- ·
N tronfcs Explorcr/65 t.'Ofnpuu:r (Jf\c.l new lerminol ] S~fam features 
floppy drive from Control Dato C:mp.. world 's lo~est maker nf 
memory s loroRO sysrcm~ {!!!!!. o hohhy f1nmd'J 

,.....~· ·· · 
,~..........~..,,__ 

~;;._~ .... 
·~ li!volA 

' 
With Hux 
Kcypoo/Disploy. 

---~ 
single step wilh "'l!islr!t displny ol each break poi nt ... 
go to c uct1ti on 3ddress Level .. A .. ln l hi~ version 
mnkes o perfccl conlrollcr for indusrrio l opplicaliuns. 
ond is programmed using the Nclronics Hex Keypad/ 
Display. II is low cost . pcrrcc1 for heg inners. 

HEX KEYPAD/DISPLAY SPECIFICATIONS 

Calcu lator lypc keypad with 24 sys1cm-11elinccl and 16 

usur-defint.cJ keys. Six digit calculalur·typc di•ploy. 

Lh• l dis pl ays foll ;lddress plus data os wr. 11 "' register 

and statu$ infonnalion. 

LEVEL '" B" SPECIFICATIONS 

Level " B .. provides the $. !()() signals plus buffers/ 

drivers lo suppo r1 up to six S· 100 bus hoard<. and in· 

dudc'S: oddress decoding for onboon:J 4k RAM expan· 

sion sclcct<1blc in 4k blocks ... address decoding lor 

onbotird Bk EPROM expansion sch~lable in 6k i>locks 

. . . addros.s anti d:1 ta hu$ d r i ...•ers for onbt.t."l.rd ex pansion 
... wail slt1lcgnncr•lur(ju111pcrsdoctable). to allow the 
use or slower memories ... two separate 5 volt regul o· 
Iors. 
LEVEi. "C" SPECIFICATIONS 
le••el "C.. expands Explomr/fl!;'s me>thcrboord with a 
cnrd cnge. nllowing you In pluR up lo s ix S-100 c:arcls 
di=lly into 1hr. m01herbo1ml. lloth cnRc anti card ore 
neally cont oinr.d inside Ex plorer' s deluxe steel 
cohinr.I. L.r.ve1 ··c.. incl udei;. ;i shf'c!I metal supcrslruc
lure. o 5·cu n:l. gold pl oted S- 100 1?xtension PC hoard 
that plugs into the molheri:>oan-1. Just add mquin:d 
number or S· 100 connectors. 

f)<pJororlBS 
With u>vol "(,"' 
ConlCugc. 

LEVEL ··o·· SPECIFIC/\TIO S 

Le\'CI " D" provides 4k or Rt\M. ixiwcr supply regula· 

lion. r.1tcring decoupl ing co mponents and sockets to 

expand your Explorcr/05 nu:m<ll)' to 4k lplu• the urigi · 


...........................................................•••••.................••••••................................... 

o AP·l l'll""'r Supply IO I :t8V@5"mJ><)ili tl••lux""''" '' ,,.hi net 

0 Giii:3i.\'i~!f'~:=~~is ... '4.8S <'ach. fl' "' '"'" 
ld !lo l " ·1 Ia Rf Modlllator 1Ja h ' S 'OU lo US4')'r1Uf v S4'lil'S a m11J'U ur 

0 °!Sk~~~~OOh<1i1rd1·xp1ondst,,f>4 k) .. Slllll.9S ph"S2 
Jll"I. & insur. 

0 J21c KAM kll ... 5200.95 plus S2 I''"''·& in•ur, 
o 48k ltMI kll. .. Sl98.9S t>lus S2 t•"I. & insur. 
0 64k KAlll ldl . . MtlA.9S pl us S2 pusl. & insu r 

0 16k RAM Elpemloo ldl [la nx pilnd any or lhi• .;d,Hnm in 16k. 


ht ..: su p to Mk l .. StlA.9Splu• $2 pu<I." In•"'·'"".:!' 
Cl JnMll(JB.5cpu1Jscrs ' f111111111I. .. S7..18t"" t"ld. 
0 I:t'' l'ldCO MOOJt.or flOMHz handwiclth) ... SIJ9.9S plu• S!i 

1>ust & 1nsur. 
D 111.'Qtnner'S l'llk (51• · nl•><•) lllMl.85 plu• S4 1"'51· & insur 
D ~,1:,'lmenlef'S l'llk (.,., ;rt»w) .. 121U5 plus 5(11•"'· & 

D SpcdilMlcroson llASltl'llk llllholll 'lllrmlnal (sr,,nl•)\.. ,, . . 
'329.QS pl11• S7 Jll"I. & msur. 

0 Samt• a.iii above. plus ASCH Keyboard n?nnlnal "11 h Qlhlnt?I, 
Gee t'tcc Rt' MOduJ-&tor {liPn ahow) • S4Qt..95 plwt SIO 1~1 . 
& insur 

0 Sin.lat 8° lllsk F.dlllon F.tplOrt r/85 (.,,. nho\'lo) ... 5141111.95 
plus SZB pn~L & 1nsur. 
0 ~red & Tusled . - Sl799.9l p lui:; S'.ru po~t & ino;u r. 

D txtro Ir' CDC floppy Drives . . S40Cl.9S pl u• Sl Zl""I. ~ in•ur. 
D C.blnel & Po- Supply t'or llrlre . $61l.ll.5 pin• $3 r• ..I "' 

0 o.1';.~(;.bte sei-up for Tw<l llrtres . .. ns plus SI.SO P'"t. & 

nal 2.56 hytcs localL'<.I in liw. 8ll>SA). The slalic RAM 
ca n be localed an}~vhero rrom tliill to EFFF in 4k 
blocks. 
LEVEL "E'' SPECIFICATIONS 
Level ""E"" adds sockets for 8k of E:PROM to use the 
popular In tel 2716or1hc11 2516. It includes all sockets. 
power supply regulalor. h~ai sink. filtering ond decou 
pl in. g components. Sockels may also be used for 2k x 8 
RAM 1c·s (allowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIO S 
• 	 a ·· CON'l'ROL OATA CORP. • Dat1c:ap.u:~y. 401.016 by1.,. 

pmlcssional driv ISO). 60Z.03l bylo(DD). 
• LSI oon1rolle.r. unformancd. 
• Write prated. • Aa:css fime: ZSmt {bl"lf! 
• Slngleordoobl~dcm ity lrack). 
DISK CO NTROLLER/ 1/0 BOARD 
SPECIFICATIONS 
• Cont."Ol:1t1 p to four8" dri\-et. • "D\6 PROM MX; k.cl indudOO 
• 	 1111AtsqSO ~ lloppydisk foruseincustom. 

cvnl~\le:r. appllcatloM. 
• Onboord d.atasepotnHor : 8:t::~fl'2):1~~1.led . 
• ~·~~i~l/6~~), ~ntmnorstoOCOObaud, 
• 	 Autobot'll lo di1k sy11..,rn • Ooublo-:1 idcd PC boo.rd 

whon a)'sl.um rCICt . (gla.s.sepcu.y.) 
DISK DRIVE CABINET/POWER SUPPLY 
• 	 [k..)uxc stt.-el cabinet w-lh lndl,,.idua I power &.upply for max · 

imu m roli.abilit)' and a.11bllity. 

ORDER A COORDINATED 

EXPWKEK/85 APPLICATIONS 

PAK! 

Beginner's Pak (Save S26.00!)-Buy Level '"A" (Ter· 
minal Version) wllh Monitor Source Lls ling and AP-1 
5-amp Power Supply: (regular price S!99.95). now al 
SPECIAL PRICE: 5169.95 plus pool. & insur. 
Ex~rimcnler's Pak II (Save $53.401) - Buy Level 
"' A" (Hex Ke. ypodfDisplay Version) with Hex 
KeypadfOis play. Intel 8065 User Manual. Le••el " A" 
Hex Monitor Source Llsting. and AP-1 S·amp Power 
Supply: (regular price S2.79.35). oil at SPECIAL 
PRICE: '219.95 plus pool. & insur. 
Special Microoofl BASIC Pak (S1vc SlOJ.0011-' In
cludes Level " A" (forminal Version), Level " B... 
Level "D" (4k RAM ). Level " E" . 8k Microsoft in 
ROM. Intel 8005 Use r M•nual. Lllvcl '"A" Monilor 
Soun:e Listing. ond AP· l 5-amp Power Supply: (regu
lar price $439.701. now yours at SPECIAL PRICE: 
$329.95 plus posl. II< insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR; Save 
over S114 at this SPECIAL PRICE: M99.95 
plus posl. II< insur. 

Special&" Ol.k EdiUon E><plorer/85 (Sa\·e over 1104!1 
- Includes dlsk-vcrsion U!vcl " A"". l...Bvel " B''. two 
S· 100 connectors and brackets. disk controller. Mk 
RAM. AP· I 5-amp powcrsupply, Exploror/85 deluxe 
slcel cabinet. cabinet ran. 8' SD/DD disk drive from 
famous CONTROL DATA CORP. (not a hobby 
brandl). drive cabine1 wilh power supply. and drivn 
cable ~I-up for two drives. This f>BCl<Agc includes 
everything but lcrminal and printers (see coupon lor 
them). Regul ar price $1113().JO. all yours in kil at 
SPECIA L PRICE: $1499.95 plus post & insur. Wired 
ancl t""led. only $1799.95. 

Special! Complele Bu•in•u Soflwa.re Pak ISave 

$625.00!) - lnclud"" CP/M 2.0. Micrnsoft BASIC. 

Genera l Ledger. Aocounls Receivable. Ac:c.ount• 

Payabl e. Payroll Packagl!'. {"'l!ular pric.. $1325). yours 

now nt SPECIAL l'l{JCE: 5699.95. 


O Disk Ollllroller llolltd llllh ~O Pons ... Sl99.9S plu' S'? ?< '" 

~~: Qlmpltte llllslness Sollware Pak tsr,. nf•>Vf•) 
- .116 po<1n.1id. 0

SOLD SEPARATELY: 

D CPl lll U ... llOO p< IStpnid. 

D CPllll 2.D ... llSOJ>1,Slpn1d. • 

D llllcrosoll BASIC. .. S3U postpnid. . 


D Intel~ cpu User ManLlll .. . S7.50 postpalcl. 

D IJWcl A -.!for SOOl'oe UsUng ... S2S po<tp;ml. 


COC10nen1.t111 USA. Q'ectU ~d 8u)'en OUts:ldll!:CMnectintl 
 t 
41 

"/\LL TOLL FREE; 800•243• 7 428 
" · · . . 

lo Order Fmm Conn1.:l1tul Or Fur T1-.;h nrra l 
A.o;;s1slancf! , CAIJI (200) 3S4-!(t75 

Tula( Enclosed (Conn res. Hdd :;al1.s lax) S -- 
Paid By; 

0 Pl!r$Onal Cht!ek 0 u1shier's Check/Mon"y Ordl! r 
0 VISA 0 Maslcr Charge (B;onk No. - - - -l 
A cc1 . Nt,, Exp. Oalf: ---
Signalurc --------------- 
Prin1 
N 
~unr. 

Addwss 
Cily• ----------------- 
Stall! - ------ Zip, _________ 
~ NETRONICS Research & Deve lo pme nl Lid. 

o uei ICefllold/Olsplay 1<11 ... 51111.gs ptu< si rx.st. & insur. .n.,., 	 I~' 333 Lltch.f1eld Rood , New Mlllord, CT 06776•............................. .............................................................•••••••••.....................•• 
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Photo 3: U sti11g of tlie APL function CIRCLE 011 tire APL/OTC 
termi11al screen and, below. a lis ting of special APLdrararters as 
th ey appear on the APL! DTC terminal. Tir e last row is c:om
posE!d of characters that are created using an oi;erstrike. 

price tag of $7995 is rather steep for an APL machine, bu t 
a large body of CP/ M software, including other com
puter languages, is available for the machine, somewhat 
mitigating the expense. 

The language itself, called APL/V80 and available for 
$500 in a variety of formats, is the undisputed winner in 
every category except cost and documentation. The fact 
tha t it is more expensive is reasonable; after all , it does 
offer a faster APL tha t implements more operators. 
However, its weakness in the documentation, though 
slight, is disturbing . 

POCKET~~~~~ 

TERMINAL 

Here's $395 worth of conven ience tor anyone 
working with dig ita l systems. Carry it 
anywhere in a pocket. valise or toolk it to enter 

and ret rieve data . run diagnostics, change 
constants , test oata links, etc . 

Because its documentation is not of the same caliber as 
the rest of the package, the software must stand on its 
own merits. (Fortunately, it does.} The documentation is 
terse , sometimes cryptic. Much of the language is defined 
in charts that give only the name of the operation being 
performed. Only one or two examples are given for each 
operator. far too few to be able to genera lize. Comparing 
the Vanguard documentation to the Softronics documen
ta tion (which takes up to a half page to describe an 
operator and incl udes examples), I can summarize by 
saying that the Softronics documentation is much more 
"friendly " and much more usefu l as both a tuto rial and a 
reference. 

On the positive side, APL/V80 includes information 
on customizing the software and on building and using 
auxiliary processors (software) that allow the language to 
interface to custom external devices through 280 l ! O 
ports . In addi tion, Vanguard provides a set of APL 
defi ned functions (i n both printed and d isk file form) that 
implements almost all of the functions not in its APL. 
Data files can be accessed either sequentially or randomly 
through a mechanism called shared v ariables; this 
method is used by the IBM 5100 computer and other 
computers to provide an APL-like mechanism for inter
acting with disk files. 

Va nguard has solved the problem of using its APL/V80 
on an unmodified ASCII computer. According to Dr 
John Howland of Vanguard Systems Corporation, a 
defined function is included in the APL!V80 package 
that , when executed, allows the user to edit and list APL 
functions using mnemonic substitutes of any length for 
the APL characters that are not on a regular ASCII 
keyboard . Although I have not seen this sys tem at work, 
it sounds like a viable solution . 

Several notes are in order in relation to tables 1 and 4. 
The information in these tables is based on the APL soft
ware supplied with the APL/OTC computer, not the 
APL/V80 software . Again, according to Dr Howland, 
the APL/V80 software should run at the same speed as 
the softwa re running on the APL/OTC computer (assum
ing that the 280 board of the host computer runs a t 4 
MHz, the system clock frequency of the APL/OTC). This 
means that the timing fig ures of table 1 are valid for the 
APL/ V80 . In addition , the software features in table 4, 
listed as available on the APL/OTC, are also in the 
APL/V80 software , with the exception of the inner prod
uct funct ion (avai lable as a defined function in 
APL/V80). The APL/OTC allows an APL workspace of 
34 K bytes, wh ile the APL/V80 software allows a work
space of about 27 K bytes when running on a 64 K-byte 
CP/ M system. The additional memory space used by the 
APL/ OTC software is devoted to the implementation of 
hardware-related features (such as access to the real -time 
clock and a machine-rela ted security function ). 

Conclusions 
Versions of APL are available to fi t every budget. The 

Ramware APL80 is a usable version of APL fo r the 
TRS-80, and it is qui te a bargain at $39.95. Softronics 
APL, al though it does have some serious limitations, is in 
a medium price range a t $350. Vanguard APL/V80, at 
$500, is the fu llest and fastes t APL. Your needs and the 
amount of money you can spend will determine which 
version is best for you. • 
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Ill.CR; IS 8 
magazine that 
speaks to the &eglniier. 

onComputlne is the new McGraw
Hill quarterly that tells what's ahead 
without talking over your head - in the 
1980's with persona] computers. 

onComputltlg puts you on target 
with all the applications that go beyond 
your imagination. 

0 Personal computers in the home. 
0 Oassrooms. 
0 They bring computer music: 
0 Electronic mail. 
0 Robots. 
0 They manage your personalized 

investment. 
0 The list goes on and on in onCompadaf. 
If you're a beginner with personal 

computers, get the most understood 
magazine on computers, onComputtne. 
And even ifyou're an experienced 
computer user, onComputlng has the 
information you need in today's fast
growing personal computer market. 

onC01nputingTM 


. , ,, :.!ii 
~r-r:r1·.n1I 

Get onto onComputlng. Call 800-258-5485. 
r~=-~;::p: Dept-;O~:o;-M::u:-NJ:aa-;6- - -;-B;;- I 
I DOMESTIC subscripUon rate, I

I 0 U.S. l yr. (4 issues)@ $8 .50 0 Canada & Mexico, l yr. (4 Issues)@ S10.00 J! l 

I FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank) i!!, l 


D Europe (and all other countries, except above), l Yr. @ S 12.00- surface delivery. 0
 

I ~ ID BUI Visa D Bill Master Charge D BUI me [North America only) a. 
I i i 
: l'.i;m:,...rn~~'iiiumnEbei;;---------,EJ<!=:p::>:;,,.=:tto:::n:---------- i : 

Nome (pl~ prinl)
II SIRel/Apa.rtmml Number 

I Ci~, StaL;;;p;;;vince/COuntry 
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} I 
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~M 17 .{p ~ 
f7 

thememory that took 

18 months to hatch! 


18 months ago, we designed RAM 17 around a brand new 16K static RAM from Hitachi that not only had 
the reliability and speed of static memory, but also consumed less power than dynamics. 

Unfortunately, pricing on this VLSI chip back then was such that we didn't feel RAM 17 would meet our 
tough standards for cost-effectiveness. In the past few months, however, volume production has lowered chip 
prices to where RAM 17 now represents an exceptional value in S-100 memory. 

Features include a stunningly low 250 mA typical power consumption, guaranteed operation (no wait 
states} at 6 MHz with CPU Zand 10 MHz with CPU 8085/8088, full compliance with all IEEE 696/S-100 
specifications (including 24 bit addressing and standard board size), tour optional 2K windows to accommodate 
memory mapped disk controllers, pinout compatibil i ty with 2716 EPROM (allows RAM/ROM mix on a single 
board),plus all the other features that make CompuPro memory the first choice of system designers world-wide. 

$1595 CSC (2 year l imited warran ty), $13.95 A/T (1 year l imited warranty), $1095 Unkil . 1ff!:J 
These features may appear to be those of a dream memory of the future ... 
but CompuPro is delivering RAM 17 now at finer computer stores near you. 

~ ( ~mpuPro-:-~..... ®®®IBIDOO~ IZJ 
._ - ELECTRONICS ~ 

OAKLAND AIRPORT, CA 94614 IMWli 



CompuPro computers don't JUST work: 

they WORK, and WORK, and WORK, and WORK, and 


If there' s anything more important than throughput, it's re liabili ty: that's why CompuPro System Components are painstakingly 
engineered not jus t to work, but to keep on working . Say goodbye to unexplained system hardware g li tches - CompuPro products 
conform to all IEEE 696/S-100 specifications, thereby ensuring well integrated (and predictable) system performance. A lso, should a 
system malfunction ever occur, the bus oriented nature of S-100 machines allows you to simply pull out the bad board and plug in a 
replacement. ..and when you depend on a computer, you know what it means to minimize down time. 

All CompuPro products meet the mos t demanding mechanical and electrical standards , and are backed w ith one of the best 
warranties In the business (1 year limited warranty on all products, 2 year l imited warranty with exchange program for products 
qualified under the Certi fied System Component program). 

Sure, 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 CompuPro system components . 

NEW! DISK 1: THE ULTIMATE 
AIT $495, csc $595 DISK CONTROLLER. 

Finally, a disk controller worthy of the CompuPro name. This 
state of the art design uses properly implemented OMA with 
arllbratlon, meaning that Disk 1 can co-exist - without any 
conflict whatsoever - on the same bus as other OMA devices. And 
because Disk 1has24 bit OMA addressing (not memory mapped), 
you have access to a full 16 megabyte memory map. 

What about speed? Disk 1 transfers data independently of CPU 
speed, allowing operation with 6 MHz Z80s • . Versat ili ty? Disk 1 
handles up to four 8" or 5.25" floppy disk drives (including 96 
!rack high density minifloppies), single or double sided , single or 
double density (soft sector). Conven ience? Disk 1 Includes BIOS 
for CP/M-80 • ., as wel l as on-board boot for automatic startup 
and on-board serial port for system ini t ial lzation startup. 
Compatibility? Disk 1 is compatible with MP/M • , OASIS, 
CP/ M-80, and CPI M-86. Reliability? Uses industry-standard, 
third generation controller chips and !he same design excellence 
that is a part of every CompuPro product. 

We weren't going to put out another me-too disk contro ller.. . 
and we didn' t. The CompuPro Disk Controller Is here. 

SYSTEM SUPPORT 1 

MULTIFUNCTION BOARD 


$295 Unkit, S395 A/T, $495 CSC 
This multi-purpose S-100 board provides sockets tor 4K of extended 

address EPROM or RAM (2716 pinoutlwithone battery backup socket ; 
battery backup month/day/year/time crystal clock with BCD outputs; 
opt ional malh processor (9511 or 9512) ; fu ll RS-232 serial port; three 16 
bit interval timers (cascade or use independently); two interrupt 
controflets service 15 levels of interrupts; power tai l indicator ; and 
comprehensive owner's manual wit h numerous sof tware examples . 
Conforms fully 10 all IEEE 696/S-100 standards. (Add $195 to the above 
prices for the optional 9512 math processor.) 

SOFrWARE 
8088/8086 MONITOR-DEBUGGER : Suppl ied on single sided, single 
density soft-sector 8" disk. CP/M • compatible. Great development 
tool ; mnemonics used in debug conform as closely as possible to 
current CP / M • DDT mnemonics. $35. 

PASCAL/M • FROM SORCIM : PASCAL- easy to learn , easy to 
apply. can give a microcompu ter with CP/M • more power than many 
minis. We supply a totally standard Wirth PASCAL/M' 8" diskette 
and comprehensive manual . Specify z-ao· or 808018085 version. S175. 

Mose CompuPro pfoducls 3re aY"ajlable In Unkll form , AsscmblCOI TCSIC<J . OI 

qua llluxl uncle• lhe high-rellabili l y ~rtllied Sys tem Componen1 (CSC) program (200 
nour bum.In, mo1e) . No le : Unkils are not Intended to r novices. as de-buggi ng may 
oe required due 10 probl~rns such as IC Infant mortaHty . Fac1ory seNice Is avallablo 
ror Unklts at a rlat .serv1co charge. 

COMPUTER ENCLOSURE 2 
Introductory price : $795 lspeclly ••ck moun1 or desk lop version) 

Includes fused, constant vo ltage power supply ( +8V at 25 Amps. 
± 16V at up to 6 Amps); 20 slot shielded/active terminated 
motherboard ; and deluxe enclosure wi th dual AC out lets on rear, 
heavy-duty line filter, ci rcuit breaker, quiet venlilation fan , and reset 
switch . Rack mount version Includes slides for easy pull-out from rack 
lrllme. 

Also available: COMPUTER ENCLOSURE 1. Same as above, but 
less power supply and mortherboard. $289 desktop, $329 rack mount. 

PRICE BREAKTHROUGH ON 16K 
MEMORY EXPANSION -8RAMS/$29 

These top quality , low power, high speed (200 ns) 16K dynamic 
RAMs expand memory In TRS-80· -1, -11, and -Ill computers (color 
model too) as well as mach ines made by Apple, Exidy , Heath H89, 
newer PETs, etc. Backed by 1 year limi ted warranty . Add $3 for 'two dip 
shunts plus TRS-00· convers ion Instructions . Lim ited quantity. 

S-100 MEMORIES FROM THE 
MEMORY LEADER 

CompuPro memories feature fu ll y static design to eliminate dynamic 
timing problems, lull conformance to all IEEE 696/S-100 speclflca. 
lions, high speed operat ion (415 MHz Unklt, 10 MHz A/T and CSC), low 
power consumption, extensive bypassing. and careful thermal design. 

Unkit A/T CSC 
8K RAM 2A....... ...... ....... . ..... .................... ... .. ... S159 $189 $239 
16K RAM 14 (extended addressing) ....................... $279 S349 $429 
16K RAM 20-16 

(extended addressing and ba.nk select) .... ......... ... $319 S399 
24K RAM 20·24 

(extended addressing and bank select) ................ $429 $539 
32K RAM 20-32 

(extended addressing and bank select) ........ ........ $559 $699 

NEW! 64K STATIC RAM 17. Amazingly low power in a 64K 
fully static RAM board : less than 500 mA maximum, 250 mA 
typical! It's fast , too ; runs with 6 MHz Z-80 • CPUs, or 10 MHz 
8080-family CPUs (8085, 8088, etc.). Uses IEEE extended 
addressing protocol, and may optionally turn off 2K windows 
from EOOO to FFFF in order to accommodate North Star or 
Morrow disk controllers (the CompuPro disk controller can use 
the lu ll 64K since It employs property implemented OMA 
techniques) . $1095 Unkit , $1395 A/T, $1595 CSC. 

TERMS : Prlees shown do nol ~nclude dearer Sns tal latl on and support senolces. Cal res add tax. 
A llow .0.1 le.a.! 1 S%:shlpplno: ex:cess refon.ded. Orde.rs under S15 add .$2: ha.ndllng . VIS A ~ and 
Ma5tercatd .. orders tS:2.5 m~n) ca ll our 2• hour order dcs'k 111 (415) 562~0636 . Include .s trool 
,ucldron 101 UPS t10U ...or)' . P1lc.0:.5 .sro subJec::1 10 ChHQO wllhou t nolice. 

FREE CATALOG : w~nl more Information? Then $end lot our Ire~ calalog_ Fo< tasl 
i sl class delivery, a'1d 41 ce-.nls in s1amps; toroign ordlUS add S.2 (rct undable with 
order] . 

"!..(GAL CORHl;A ZB0A It. 11 teg-it.ltftld ~ ol ZUog: fRS-80 It. I "ldtmliiAi ol tne J&ndy CGrpor.al1on , 
PASCA.l.I M IS o1 .,ademar': ol Sorum; CP/M •nd MP/ M w• r.gl1tered troldenwb ol Oigl&al ~h... 

COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES 
WORLD-WIDE. .CALL (415) 562-0636 FOR THE STORE NEAREST YOU. 

@®@ffi@Q!J~clivi siooofc'"" ...,•• '"'"'" "'' GmeuProTM ELECTRONICS 

OAKLAND AIRPORT, CA 94614 



BYTELINES 

News and Speculation About Personal Computing 

Conducted by Sol Libes 

The cable-television comFurther, MicroPro Inte rna acres of real estate featureSony Enten Word-Pro
panies plan to provide thetional issues WordStar up· everything from completecessing Arena: The Sony 
same two-way se rvices. dates about four times a computer systems to tiny Corporation is a real in
Companies such as Westingyear at $25 to $40 apiece. electronic parts. There willnovator. First, it decided to 
house, General Electric, and enter the word-processing Hence, WordStar can cost a be speakers, use r-group 
America n Express areuser about $850 for the first meetings, an indoor exhibimarket. Then it introduced a 
snatch ing up cab le-tele· year of operation . tion area, and a banquet on new concept in word pro
vision outfits. Several cablecessing that's su rely a win My point is that the price Saturday night. 
television home-i nformation difference between a word The Festival is sponsoredner. Called th e Typecorder, 
systems are already in operait consists of a small key processing system using an by the Amateur Computer 
tion. However, the real batIBM (or Wang, Lanier, etc) Group of New Jersey, theboard/ microcassette un it 
tle is at least two years away(about the size of two issues and a Radio Shack system is Philadelphia Area Computer 
when AT&T actually entersof BYTE. ... GW] that has a really not that great. Add to Society, and the Trenton 
the market. this IBM's terrific seNice State Computer Society . The microcomputer and 1-line 

LCD display; it costs $1400. and its promises of extended funds raised help support 
lfO, communications, and these nonprofit organizations Small enough to fit into your 

briefcase, it permits you to applications packages for and their activities. For infor The Terminal You 
May Have Been Waitingcreate text, edit it, and store the Displaywriter, and you'll mation, ca ll (609) 771-2487, 

see that IBM is competing or wri te to TCF-81, Trenton For: Hewlett-Packard hasit on tape. The tape can be 
introduced a super-i ntellirun off on a companion aggressive ly in the micro State College, Trenton NJ 

printer, available for $800, gent terminal, called thecomputer marketplace. 08625. 
or through a word-processor Model 2626A. It displays 119 
system due later this year. lines with 160 cha racters per 
You can transmit the text W ord-Processlng Credit Cards With In· line; moreover, the display 
over telephone lines via an Prices Dropping: Word telllgence7 The Battelle can be divided into four win· 
optional acoustic-coupler processing-system prices are Memorial Institute is study dows. There are two inde
modem, or you can process dropping. Following on the ing the feasibi lity of a credit pendent 1/0 ports, so that 
the text through a non-Sony heels of IBM's new low-cost card with a built-in micro yo u can simultaneous ly 
system. Typecorder lets you word -p rocess ing system, processor. Such a card has communicate through sepa· 
mix aud io and digital info r Wang Laboratories has intro already been developed in rate windows w ith two dif· 
mation on cassette, so you Europe and wi 11 soon be ferent computers. There areduced a new stand-alone 
might devise some interest· tested. It is expected that insystem for $7500, w ith dis user-programmab le keys, 
ing computer-a ss isted soft counts offered on multip le and the bell has fifteentell igent credit cards w ill 
ware. units. Lanier Busi ness Sys provide added security with pitches, sixteen intensit ies, 

I have no doubt that tems is expected to intro and two volumes-whichout requiring large computer 
Sony's concept, features, duce an inexpensive system. networks. means that you can play 
and low price will be popu A B Dick is planning a $7500 decent-sounding music on ii . 
lar and will lead to applica system that includes soft
tions beyond word process ware (the others do not), and H ome-lnformatlon 
ing. Market Takes Shape: M lcrosoft And DECis drawing up plans for a 

Several tests are underway Join Forces: M icrosoft 's local-network system that 

A to determine the best way to first software product was ashares a printer, which wi ll 
Close Look At The capture the lucrative home 4 K-byte BASIC interpreter, further reduce costs. 

IBM Dlsplaywrlter: IBM is information market. In the which used keywords similar 
now delivering its new low meantime, there's a battle to DEC's (Digital Equipment 
cost Displaywriter word-pro Computer Hobbyists brewing for control of the Corporation's) BASIC-Plus. It 
cessing system; it's only market, and the major con launched Microsoft on theGather For Huge Flea 
$1000 more than the Radio Market: On Satu rd ay and testants are the telephone road to success with expand
Shack TRS-80 Model 11 , and Sunday, April 25th and 26th, com p anies, principa l l y ed BASICS and other la n

AT&T (American Telep hone guage packages. DEC hasit's really a general-purpose several thousand computer 
microcomputer that uses the and Te legraph) and the now adopted Microsofthobbyists will flock to Tren
Intel 8088 microprocessor. cable-television companies. BASIC for its GIGI (general ton State College, Trenton, 

IBM rents word-process New Jersey, for the Trenton By 1983, AT&T is expected imaging generator and inter
ing softwa re for $50 per Computer Festival , the to launch its home-informa preter) color-graphics sys
month, which sounds rather tion systems. A user wi ll tem. Microsoft' s BASIC is world ' s largest personal-com
steep; however, consider the puter-equipment flea market. probably have to buy a spe· contained in ROM (read
TRS-80 owner who uses This annual outdoor event is cial video-display term inal, on ly memory) in a micropro
WordStar. WordStar costs now m its sixth yea r. A about $250, plus pay a cessor-based unit. GIGI is 
$500, plus another $1 SO for multitude of swap and se ller monthly service fee in the $4 used with the PDP-11 and 
the CP/M operating system. tables covering more than 5 to $8 range. VAX-1 1 systems. 
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Whether the iob •IS building a home 


or a world MILESTONf"helps ••• 


With today's concerns about increasing costs 
and decl ining productivity it is true more than ever 
that any project wor h doing deserves careful planning. 
Whether your're planning a construction project or 
the opening of a new retail store, you must careful ly 
schedulue your manpower, dollars and time in order 
to maxim ize productivity. 

MI LESTONE is a critical-path-network-analysis 
program. l t runs on a desktop microcomputer, is 
inexpensive and simple enough for anyone to use. 

MILESTONE's design is a product of many years 
of experience in the "real world" of small-project 
management. In such an enivornment the primary 
purpose o f planning is to help the project leader clar
ify the task at hand and to help him communicate his 
ideas to his subordinates and superiors. For these two 
reasons the designers of Ml LESTONE stressed it's 
interactivity and comprehensive reporting. 

Most of the design effort was put into el iminating 
unnecessary or redundant operator input and to 
checking all entri es for validity. By organizing the 
project data for you, you can interactively modify 
your project plan leaving Ml LESTONE to perform 
the tedious calculations and to display the results. 

In ternally, Ml LESTONE treats your project as 
a series ot activities. Each activity has a name. dura
tion, C<Jpitol cost, mix of manpower, and an asso
ciated list of other activities that must be completed 
first. The I ist of associated activities (or prerequisites) 
provides a thread that Ml LESTONE uses to Ii nk all 
the jobs together into an overal l project schedule. 
Every time you add a new activity or make a change 
to an existing one, the entire schedu le is recomputed 
and the results are immediately redisplayed on the 
screen. 

Circle 141 on Inquiry card. 

For MILESTONE a project is simply any task 
made up of steps that must be performed in sequence. 
After dividing a project into it 's composite steps, 
Ml LESTONE can help you plan, schedule and cont rol 
the project. 

Specifically here are some of the things you can 
do, 
• 	 Find out which activities are time critical and 

can't be delayed 
• 	 Discover which activities have slack time and can 

be delayed without delaying the entire project 
• 	 Prepare a detailed cost estimate based upon a 

summation of each activity's individual equip
ment and manpower expenses 

• 	 Change an activity and instantly see the impact 
on the overal l project schedule 

• 	 Investigate tradeoffs between manpower. dollars. 
and time 

• 	 Keep track of your project's progress by period
ically updating the schedu le to reflect changes in 
the plan and completed activities 

MILESTONE requires 54K RAM and CP/M, Apple 
Pascal, or UCSD Pascal. CP/M versions need no sup
port language. All Apple 11 ve rsions require 24 x 80 
video card. Formats : 8" single denisty IBM soft
sectored, NorthStar DD. Micropolis Mod 11, Super
brain 3.0, Apple 11. Price is $295. Manual alone - $30. 
Add $7.00 for shipping. 

SOFTWARE 
SOFTWAlE 
DIGITAL AiARKETING 
DIGllflLN\.l1RKETING 
2670 CHERRY LANE 

WALNUT CREEK • CALlfOl'lNIA 94596 • (415) 938-2880 


Ml LESTON E trademark Organ ic Software CP/M ~redamark 
Dlglte l Research App ia Pascal Trademark Appia Computer 
UCSD Pneal trademark Ae9ants U n lvar1Jw Cal i fornia 
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D lagnostlc Dis k 
Troub leshoots Your 
Disk Drive: Dysan Corpora
tion will introduce a floppy 
disk that checks disk-drive 
operation. It contains soft
ware and geometric patterns 
that test radial positioning, 
linearity, hysteresis, eccen
tricity, index timing, skew, 
relative head positioning, 
azimuth, drive rpm (revo
lutions per minute), head 
load, access time, and head/ 
media compliance. The fi rst 
model to be in troduced will 
be a $40 IBM 3740-compati
ble 8-inch disk. 

Word-Processor Dlc
t 1 on a ry Introduced: 
IBM's new Displaywriter 
word-processor system fea
tures an optional d ictionary
softwa re package that 
checks the spel ling of up to 
70,000 words. Simi lar pack
ages wil l soon be availab le 
for other systems. The first is 
Microspell , to be distributed 
by Lifeboat Assoc i ~tes. It 
checks the spelling of any 
ASCII-text file stored on disk 
under CP/M. Thus, the pro
gram can be used with files 
created by WordStar, Word
Master, Magic Wand, and 
other word-processing pack
ages. 

I BM Status Report: 
Many critics want you to be
lieve that IBM's domina nce 
in the data-processing mar
ket is eroding rapidly. Don't 
believe it, because more 
than a thi rd of the $60 
billion 1980 computer mar
ket was IBM's. In all in
dustry, IBM's $23 billion in 
sales ranked eighth, and its 
$3 bil lion in total profits was 
third. By contrast, the sec
ond largest computer maker, 
Burroughs, had $2.83 bill ion 
sales and $305.5 million in 
profits. 

IBM is not always the 
technological leader. 
Rather, it has used market
ing clout to establish domi
nance in any market it 
enters. For example, IBM 
sells 70% of the large main
frame compu ters in the USA. 

However, during the last 
few years, DEC (Digita l 
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Equipment Corporat ion) , 
Data General, Wang Labora
tories, and Amdah l have 
grabbed an increasi ng share 
of the computer market. 
Severa l Japanese com
pan ies, such as Fu j itsu, 
H itachi, and NEC (Nippon 
Electric Company), are also 
moving in on IBM's territory. 
On the horizon, IBM faces 
strong competition from 
AT&T, Xerox, and Exxon, as 
they move into local and 
interoffice data-comm u nica
tion network markets. 

These factors have had a 
serious impact on the value 
of IBM's stock. In the 1960 s, 
it sold for as much as 66 
times earnings; it now sells 
for 15 to 20 times earnings. 

IBM' s strategy for the 
1980s is based on a coming 
generation of mainframes 
that wi ll set new levels in 
price versus performance 
and emphasize telecom
munication networks. In ad
dition, IBM has opened 
retai l stores and is entering 
seve ral new markets via 
joi nt ventures, suc h as a 
videodisk project and 
satellite communications . 
However, it is likely that 
these projects will be a 
minor part in the whole IBM 
strategy for the 80s. Al
though IBM will become 
more involved in data net
working, its focus will con
tinue to be large central 
data-processing operations. 

New 8-lnch Wi n
chester H•s 1J6 Mega
bytes: Ont rax Corporation 
has unveiled the largest 
capac ity 8-inch Winchester
type disk drive to date. It 
stores 136 megabytes on five 
platters using sixteen read / 
write heads. With a control
ler, the drive sells for $5000 
in quantity. That's 0.004 
cents per byte, compared to 
about 0.2 cents per byte for 
a typica l sin gle-de nsity 
floppy-disk drive. 

Random News Bits: 
Computerland, High Tech
nology, and The Computer 
Store plan to stock at least 
one Japanese-made personal 
computer. Japanese sup

pliers currently being con
sidered are EC, Casio, 
Canon, Sharp, and Pana· 
sonic. . .. Tandy Corporation 
and the Professional Farmers 
of America (PFA) have intro
duced Insta nt Update, a 
data-base service that uses 
TRS-80 videotext te rmi nals 
(actually TRS-80 Model II). 
Via telephone connections, 
the service provides infor
mat ion affecting commodity 
prices and crop yields and 
gives access to Washington 
Watch News. Commod ity 
prices are updated every 10 
minutes. The service costs 
$9S per month ....Sony has 
introduced a 3\/2-inch micro
floppy-disk drive. (Editor's 
note: See this month's 
editorial.) It is currently be
ing ma rketed to OE.Ms and 
systems houses; its capacity 
is reputed to be over 800 K 
bytes (unformatted) per disk. 
... Two teenagers have been 
charged with masterminding 
a scheme that shut down 
OePau1 University's comput
er during enrollment week. 
The shutdown cost DePau l 
$22,252 in computer time, 
repairs, and manpower. The 
teenagers said they did it to 
disprove the school's claim 
that it cou ldn't be done. 
... Inte l Corporatio n an
nounced its figures on net in
come and revenues for the 
year that ended December 
31, 1980. Net income was 
$96.7 mi llion, up 240/o from 
the previous year, and 
revenues were $655 million, 
up 29% from 1979. Most of 
the growth occurred in the 
first half of the year .... 

R•ndom Rumors: In
formed sources say that Tan
dy w ill lower the price of its 
Videotext terminal to com
pete w ith AT&T's projected 
home-information termina l. 
...Apple Computer is devel
oping a new microcomputer 
using the 16-bit Motorola 
68000 microprocessor. ...At 
least one software-develop
ment house has leaked that 
it is seriously negotiating 
with Apple on a disk oper
ati ng system for a machine 
ca lled the Apple IV ....Look 
for a lower-priced version of 
Hewlett-Packard's H P-85 

desk-top computer- maybe 
less than $2000-to be call
ed the HP-83. lt lacks some 
of the HP-85's features, but 
it has a plug-in disk-drive op
tion ....Exxon' s Kylex division 
is developing a 40-row by 
BO-cha racter LCD (liqu id
c rysta I d i sp lay) for 
computer-d isplay terminals . 
. . .Sony might be developing 
a personal-computer system 
for this year' s market. Sony 
may include an interface for 
its new Typecorder word
processor terminal. ... Digita l 
Equipment Corporation is 
developing a new li ne of per
so nal-comp uter products 
w ith extensive software sup
port, includi ng an operating 
system based on RT-11 with 
VAX-compatible BASIC. ... 

CoeoL For The 8086 
Announced: The software 
picture for 8086-based 16-bit 
microcomputer systems 
keeps improving. Sealtle 
Computer Products has an
nounced an 8086 version of 
Mic rosoft BAS IC. Now 
Microsoft has COBOL-86, 
which runs under the 
CP/M-86 operating system . 

The projected execution 
time of these packages is 
three times as fast as the 
8080/Z80 versions. As a re
sult of the 8086's mult itask
ing capabilities, the pack
ages will be better suited for 
multip le-user systems than 
the 8-bit versions. 

MAIL: I receive a la rge 
number of letters each month 
as a result of th is column. If you 
write to me and wish a 
response, p lease include a 
stamped, serf-addressed 
envelope. 

Sol Libes 
POB 1992 
Mountainside NJ 07092 
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ALL THESE FEATURES... 

IN THIS SMALL SPACE... 


AT THIS LOW PRICE! 

Greater computer power ... fewer separate 

components ... larger capability ... simpler to 
operate .... modular maintenance .. . 4.695 

These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer ... plus 
unsurpassed reliability ...plus 12-month warranty on all PC boards. 

18"wide 
167/e'' deep 
11" high 

•~·
•Z·80 aM Z·8000 

are 11ademarks or Zllog Corporation 

~ CPfM and MP/ M 

are 1tad!!marl\s ol Oogilal AeS<lardl Co<p. 
 *\Ill~ 

Its highly re liable, industry-standard MFE drive is compact. 
Accepts both single ANO double-sided disks. 

Upgradeable from the Z-80 " microprocessor-based 
system to our Z800a@ microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your ODP-100 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-1 OOH 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 DAmS QDP·100 
COMPUTER SYSTEM. 

Z-Bo, 4-M FEA ruREs 
641( hZcpu 

rnerno
Tw0 (2 'Y. bank 

de ) doub/e-s ·d Se/ectab/e
ns1tya,, ,, 1 ed d 

Four (4) 1oppies 2 OUble-
Doub/e-sPOrts.. .2 se~ia/rnegabytes 

disk co~~ed, doub/e-d' 2 ~aralle/ 
CP!M 2.2 ;o//er, to 4 M~ns1ty 

operat; OS. MP!M 
S-100 (/E;g system. (Ornu_lti-user 
8As1c LA E) rnotherb Pt1onaf) 

cornpHerNGUAGE . .Oard 
Aea/-tirn · C-8As1c 

M . e clock 
on1tor;n PA 

Manua/ss f?M 
tation a Upp/1ed: All d 
"CP/M ':/Schematicso~urnen

Accountin andbook" by i;cluding 
AIP, P;A systems: GIL Ybex. 

· Included. . AIA, 

-
-••~• 

~ .IO\.. ~ 
QuasarData Products ~It-I'~ 
10330 Brecksville Road, Brecksville (Cleveland) , Ohio 44141 ~///I\\\.

Phone: 216/526-0838 I 526-0839 'II/If/ \\\\\~ 
Telex: 241596 
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SUPER·M·U ST: A comple1e, easy to use ma.illng hst program " 
pacl<age. Al lows for two names, two add resses. ci ty , stat.,, zip and ~ 
a th ree d1111t code lield for added llexlbil i ly. SupeHd·List can sort 
on any field and ptod uce mall ing labels direc t 10 printer or disk fi le 
1ot later pr int ing or use by other programs. Super· M·Ust Is the 
pe.rect companion to TFS. Handles 1981 Zip Codes• 
Requi•es: 48K CPIM 
Supplied with comp lete us or manual : S75.00 manual alone: S1 0.00 

II 
TFS·T• • t Formalllng Sy1t•m: An ext remely powerlut lorma1ter, 
More than 50 commands. Suppor1s all major l eatures Inc lud ing: 

• loft & right margin justll lca tion • usnr dorlnod macros 
• dynamic Insert ion from disk Il le • underlining and backspace 

TFS le ts you make mulllple copies ot any toxt. Fot oxample : Per. 
sonallzed fo1m letters complete wi th name. address(. o thet lnser. 
l ions from a disk file . Tex1 is not limited 10 the size ot RAM making 
TFS pert act for reports or any big job. Text Is entered using CPIM 
•tandard edlto• or most any CPIM compa1ible editor, 
Requi res: 24K CP/M 
Supplied wi th ex1ensive user manual : S<l5.00 manual alone: $20.00 
Source to TFS in 806Q assembler (can be assembled usin11 stan · 
dard CPfM assembler) plus user manual: S250.00. 

,.._, 
TEXT PROC ESSING 

DIAGNOSTICS I: Easlly the most comprehensive sel o1 C PIM compat ible 
system check-out programs ever assembled. 
Tests : 

• Memoty • CPU (8080180851Z60) • Terminal • Oisk • Printer 
To ou< knowledge the CPU test Is the llrst of lls kind anywllora . Dlag nos11cs 
I can ne lp you t lnd problems belom they become se<ious. A good set o l 
diagnosiic 1ou1ines are a must i n any program library. Minimal re· 
quiremen1s : 321< CP/M. Supplied wi th comple te user manual : $75.00 Manual 
alone: S15.00 

DIAGNOSTICS II : Includes a11 of Diagnostics I. plus: 
• Evety tosl Is ··submit"·able 

A complete Splnwr i1e1/Dlablo/Oume lest has Deen added 
(Serial Interlace only} 

• Ou1put may be logged 10 disk 
• E•panded memory tesl 
• Expanded terminal tesl 
• Expancred disk tes t 
Diagnost ics II provides the nex1 level In system maintenance. 
Re1;1uires; 32K CPIM 
Price: $100.00 Manual only: $15.00 

SYSTEM MAINTENANCE 

UTILITIES I: A co llect ion ol programs that you w ill 
maybo oven necessary In your daily work (we did l). 
lncludos: 

GREP: Searches I l les lor a specilied string 
SORT: In cote sor1 ol variable length records 
CM P: Compare two tiles ror equality 
PRINT: Fo<malled listings to printer 
PG : Lis1s files to CRT a page al a time 

... plus more . . 
Requires : 24K CPIM 
Supplied wl lh manual on dlscette: $60.00 

UTILITIES ti: Many new prog rams not available elsewhere. Inc ludes l he se 
··mo·· ulllltles: 

Dlff : Source comparl lor 
PR : Powerful muHlcolumn ou lput lo1matte• 
CAT: Concaten<1te I lles 
RPL : Subs1ilute str ings In Illes 

, . , plus more 
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the tamous Chung·Yuen 'Tiny' Pascal with more features added. Features include: 
'TINY" PASCAL UoWe slill call 11 'Ti ny' bu t ll 's bigger and belle<than ever• This Is 

II• tecurslve ptoc&duresllunc toons • lnteger atl lhmehc • CASE 
• SEM!u&nllal disk 1/0 • t d lmonslonal arrays 


IF...THEN... ELSE • WHILE • PEAK & POKE 

READ & WRITE • REPEAT...UNTIL • more 


Pascal is las t. Programs execute up to ten times laster lhan slm1la.1 BASIC 
programs, SOURCE TOOi We still d istribute source, In 'Ti ny· Pascal. on each 
dis.ceue sold. You can e\len recomp,re the compiler. ai.1d leaturas. or jusl gia in in· 
sight Into complier cons1ruction. 
Requires: 36K CPIM. Supplied with complete uset manual aM source on disce11e: 
$85.00. Manual alono: S10.00 

STACKWORK'S FORTH: A lull, e•lended Forth inlerp reterlcompllor produces 
COMPACT. ROMABLE code. As last as compi led FORTRAN, as oasy lo use as In

SELF COMPI LING: Includes every line ot source code necessary to recompile 
Itself. 

EXTENSIBLE: Add functions at will, 
Z80 or 8080 ASSEMBLER included. 
Slngl'e li cense. OEM licensing available. 
Ptoase speci ty CPU 1ype: Z80 or 6080 It 
Supplied wilh e•tenslve user man ual and lutonal: St75.00 
Oocumentatlon alone: $25.00 It 

SSS FORTRAN: The SSS FORTRAN compoler os l ast, el lo coen1. ancl complete 
! full 1956 ANS I stand ard with ex1ensions) The RATFOR compoler compole s into 

allowing 1he user Lo wu le sr ruc: Lured code while rerammg 1he 
benelit s ol FORTRAN The FORTRAN supports many advanced fea tures no t ii 

1n less comp lete 1mplemen la•ions. •ncludmg complex li rdhmcflc. 
cha rac1er variables. and fu nctions Comple1e seQu encial and random disk 110 ii 
are supported. SSS FORTRAN w ill compole up Lo 600 hnes per monu 1e 1 Recu< 

subrout ines w ilh sta1ic variables are supported ROMable " COM" flie s 
may be general ed . SSS RATFOR al lows the use ol contempo1ary loop con trol 
end structured programmong tec hn iques. SSS RATFOR 1s som1tar to FOR TRA. 
·77 in that •t suppor1s such th ings as· 

REPEAT...UN,TIL • WHILE • IF... THEN. .ELSE • 
SSS RATFOR io supplied wi th source code In FORTRA N and RA TFOR. II 
System Requ irements & Prices: 
SSS FORTRAN re1;1uires a 321< CPIM system. II 
SSS FORTRAN with RATFOR: $325.00 

$250.00 II 
$100.00 ii(So le! only w ith val id SSS FORTRAN license) 
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TERM: A complete intercommunications pacl<loge tor linking your com. 
pu1er to o ther computers, link either 10 01her CPIM computers 01to large 
11mesharin11 systems. TERM Is comparallle 10 other systems but costs 
less, de livers morn and source is ptovided on d lsc.et1e ! With TE RM you 
can send and rece ive ASCII a.nd Hex tiles (COM too, with Inc luded conver· 
tlon ptog<amJ wllh any otner real l ime commu nicat ion between users on 
sepa1ato systems as well as act ing as timesharing term inal. 
• Engageld lsongage printer • error checking and auto retry 
• terminal mode !01 t imesharing between sys tems 
• conYetsallonal mode • ~end rtle5 • receiwe Mes 
Requires: 32K CPIM 
Suppl ied w i1h user manual and 0080 source code: S150.00 
Manual alone: $1 5.00 

INTERCOMPUTER COMMUN_ICATIONS 1 

ENCODE/DECODE: A comple te ~oftwate secuti ly sys te m lor CP/M. 
Encode/Decode is a sophisticated ced ing p1ogram package which trans
forms da1a stornd on d isk into coded lext which iS completely unr<>ea<;1· 
nlzabte. EncodelOecOde supporis mul1 ipfe securi ty levels and passwords 
A user definecl combir>alion (One billion p05'ible) is ~sod to code and 
decode a Mn. Uses are unlimiled. Balow :are a row e:.:amples: 

• data bases • payrol l fires • P10oram s • ~aic record:s 
EncodelDecode is available in two vers ions: 
Encodel Oecode I prowide.s a levet of ~rncur l ly su ltallle ~ot normal use. 
Encode/Decode II provides enhanced security for !he mos1 demanding 
needs , 
Encode/Decode I: $50.00 EncOdelOecoae 11: s100.00 manual alono: S15.00 

SOFTWARE SECURITY 

CPIM Formats: 8" soft sec tored, 5" Northstar, 5" Mic ropo· 

f·f· 	ReQu ires: St5K CP/M SS00.00 
I year ma intenance S300.00 
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SuperSoft's 

DIAGNOSTICS I & II for CP/M 

Since the beg inn ing , programs have been written to verily the correctness of computer systems. This task has 
usual ly fal len on the manufacturers of computer equipment. However in the case of microcomputers . the manufac turers 
have been re luctant to supply such programs along wi th their hardware. First. because they often are not the ones 
ca lled on to fix tha t hardware. and second . because the low cost of such systems often does not allow for such a large 
programming effort . The tremendous number of CP/ M systems have made it possible for us to offer both DIAGNOSTICS 
& II at an affordab le pr ice . since we do not have to deal w ith a myriad nu mber of conso le devices and disk systems: we 
simply use the standardized system ca lls. 

Both packages perform tests on the five critical areas o f your co mputer system: 
• Memory • CPU • Printer • Term inal • Disk drive 

DIAGNOSTICS-I provides an exce llent level of testing . DIAGNOSTICS-II is simply the finest set of system 
maintenance rou tines ever wr itten tor mic rocompu ters. DIAGNOSTICS-II includes all of DIAGNOSTICS-I. bu t 
goes much fu rther in providing the user with even more checks. tests. and reports . 

DIAGNOSTICS-I Features 

The MEMORY TEST allows every byte of user memory to be tested . Both a qu ick test as well as a ·wa lking bit' tesl 
are included. Error reports summarize errors by bi t as we ll as address. 

The CPU TEST inte rprets a prog ram that is designed to execute al l single instruction sequences and many multiple 
instruction sequences. After each instruction sequence. the prog ram tests al l o f the CPU regis ters to see that the 
proper registe rs changed correctly, and only those regis ters changed . Th is wi l l detect. for instance. i sto ring into the A 
reg ister alfects the B regis ter. The CPU test w ill automatica ll y recogn ize the type of CPU you have. To the bes t of our 
knowledge. nothing as powerful as the CPU test is available anywhere else. 

The PRINTER TEST prints a one line pattern . then rota tes the pat tern one characte r and pri nts again . This barber 
pole· scheme is simple. yet elegant. since it checks that every pr intabl e charac ter can be pri nted in every prin ter 
column. and does so in a manner that makes any error obvious at a glance. 

The TERMINAL TEST prints a ·barber pole' and then exercises cursor positioning . foreground. background . erase
al l. erase-to-end-of-l ine. erase-foreground . and erase-background . II some of these features are not availab le on your 
termi nal . they can be skipped. The test can be used with any term inal : many standard ty pes are supplied pre-patched . 
any other can be pa tc hed by the user. 

The DISK TEST writes a unique pattern in each sector. and then does a pseudo-random seek/ read test wi th in th e file 
area . 

DIAGNOSTICS - II Features 

Every test is "subm it"-ab le. In fact. a sample submit fi le is provided with each disk. Th is means that the user can run 
a series of tests w ithou t operator interact ion . To further decrease the need for the user to "baby sit " the tests. the 
output of tests may be logged to d isk for later review Th is makes ove rnight testing very easy yet informative . 

We sta rted wi th DIAGNOSTICS - I and added all the fea tures that users wanted as wel l as some of our own. Below is 
a description of some of the enhancements. 

MEMORY TEST: 
• Defau lt to size of CP/ M TPA • Bank se lect (a necessity for more than 64k) 
• Memory map of system displayed • Memory speed test • Burn in test 

PRINTER TEST: 
• Spinwriter. Diablo. Qume test wh ich checks all head and carriage motions as we ll as ASCII printing featu res 

(This is a very thorough test') 

DISK TEST: 
• Writes a un ique pattern to each sector on disk. ve rifying as it runs. 
• User defined seek patterns all owed . (Th is is great for drive alli gnment and testing I) 
• Tests user spec ific user defined sec tors. 

The TERM INAL TEST is th e same as for DIAGNOSTICS-I except that it is ·subm it"-able 

The CPU TEST is the same except that it is "subm it"-able and outpu t may be logged to disk . 

A lso. a QUICK TEST has been added which wi ll check the memory. disk drives. and CPU in your system 1n less than 
four minutes! The test is . of course. not as thorough as the ones described above . but provides a measure o f 
confidence. It is pa rt icularly usefu l if used eve ry time the system is powered up_ 

DIAGNOSTICS l: $75.00 All Orders and General Information:
DIAGNOSTICS II : $100.00 SUPERSOFT ASSOCIATES 
(manual only): $15.00 Super.Soft P.O. BOX 1628 

CHAMPAIGN, IL 61820 Both require 32K CP/M First in Sot tware Technology (217) 359·2112 
Technlcal Hot Line: (217) 359·2691 
(answered only when t1c:hnlclan 11 av.ll1blel 

CPIM Formals: 8" soft sectored, 5" Northstar, 5" Micropo· 
Hs Mod II, Veclor MZ, Superbra in DDIQD 'CP/M AFGISIElll'D fAAD! MA•• DIG111L AISOJl(M 



An Introduction to 

Data Compression 


Harold Corbin 
11704 Ibsen Dr 

Rockville MD W852 

Even though the cost of data storage continues to 
decrease fairly rapidly, there are still a number of situa
tions where it is desirable to squeeze more data into a 
physical storage device. Often the typical microcomputer 
has limited memory, small disks, or slow cassettes. With 
any of these storage limitations, data compression may 
offer a method of using the existing device to store larger 
quantities of data or to provide improved access time to 
the data. The use of data compression can also provide 
significant improvement in the transmission of data over 
communication networks since there are fewer bits to 
send in order to convey the information. 

ASCII code does not consider that 
the frequency of the characters In 

the file Is not uniform. 

The basic idea in data compression is to use more effi
cient codes to represent the information in a file or to re
move redundant and unnecessary information from the 
file. With data compression in effect, the system stores or 
sends only the minimum data necessary to convey the 
original information. 

In a typical file, the individual characters are 
represented by fixed-length codes such as ASCII 
(American Standard Code for Information Interchange). 
This representation does not consider that the frequency 
of occurrence of the characters in the file is not uniform. 
In typical English text, E is the most common letter and Z 
is the least frequently used letter. Table 1 presents a fre
quency analysis for letters in English text. Using a code 
such as ASCII for storing or transmitting text means that 

the same number of bits is used for the most frequently 
occurring letter as well as for the least frequently occur
ring Jetter. This method of encoding data uses more bits 
to represent the information in the file than is necessary . 
In this article, I will illustrate ways to store data more 
efficien tly . 

Encoding the data in a more efficient form is called 
data compression. There are a variety of methods that 
have been used to compress data, but all of them attempt 
to reduce the redundancy of the original data. Most large 
data-processing systems provide some form of file com
pression, since storage costs money. Also, it is often less 
expensive to pay for the computer time to compress and 
expand the data than to pay for mass storage. The user of 
a large system usually has PACK and UNPACK com
mands available to allow compression and expansion of 
his files. 

Typical data-processing systems use some form of zero 
or space suppression to do their data compression. This 
method is easy to implement and not very expensive to 
run, and produces fairly good compression for many 
types of data . The efficiency of this compression method 
is dependent upon how many spaces or zeros occur in the 
file . Typically, a source file of assembly-language state
ments is a good candidate for data compression. Fifteen 
to twenty percent compression of an assembly-language 
source file is not uncommon. 

Data-Compression Methods 
A space-compression capability can be implemented in 

several ways. Two common ones are bit mapping and 
recurrence coding. ln the bit-mapping scheme, a bit map 
exists that is long enough to match one bit of the bit map 
to each byte of data in the original file. In the map, a 0 is 
stored for each byte in the data that is a space, and a 1 is 
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CHRISLIN 256KB MEMORY 

NOW AVAILABLE! 256KB memory on a dual height board on ly $1925. CHR ISLI N INDUSTRIES 
now offers state -of-the-art 64K RAM Memory system designs. Like our recently introduced 
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stored in the map for each corresponding byte in the data 
that is not a space. This way, the data can be stored with 
all spaces removed and still be easily reconstructed by 
first examining the bit map to determine where the ex 
panded file needs to have a space or spaces inserted as the 
next data byte. 

Recurrence coding takes a string of more than two 
repetitive characters and replaces the string with a special 
character. It is then followed by the count of how many 
occurrences of the repeated character are being com
pressed. A variation of this method is used in the IBM 
VM/ 370 Operating System with the PACK option of the 
COPYFILE command. 

H the string "ABbbbbCD'' (where b is a space) were to 
be compressed using the bit-mapping technique, 5 bytes 
would be required to store the data and the bit map. The 
map would be 11000011 (1 byte) and the data would be 
"ABCD" (4 bytes) . Since only 5 bytes are required to 
store the original data in compressed form instead of 8 
bytes, the data is compressed to 62.5 % of its original 
length. Storing the same string using recurrence coding 
would result in a compressed string of "AB*4CD", where 
"*4" replaces the four spaces. In this case, the data is 
compressed to 75% of its original length. You can see 
that the efficiency of a given method is dependent upon 
both the method itself and the characteristics of the data's 
redundancy . 

Another method of compression is known as pattern 
substitution . In this method, each occurrence of a specific 
pattern is replaced by a unique code. For example, in the 
above text, the pattern "compression is" could be 
replaced by a single 8-bit byte - say, 11111001. This 
would compress each occurrence of the 14 ASCII bytes in 
the pattern to a single byte. Obviously, if there were 
more than 256 patterns, the code pattern would have to 
be bigger than 8 bits to maintain uniqueness . 

Variations of this method could mix the ASCII code 
and the pattern code. One scheme would place a unique 
code - for example, the ASCII ESC (escape) character 
ahead of the pattern code. When the PACK routine en
counters the ESC character, the next byte is replaced with 
its equivalent pattern. 

Another scheme that would permit ASCII and pattern 
codes to be mixed would tag the pattern codes by setting 
the high-order bit to 1. This would restrict the ASCH to 
128 codes and the patterns to 128 codes. 

The efficiency of the pattern-substitution compression 
methods can be very useful if the pattern is long and its 
number of recurrences is high. Some compression 
systems based upon this method have sophisticated pro
grams that search the data for patterns and assign codes 
to the patterns in an optimal manner. 

Some compression methods are data-value dependent . 
One of these methods is difference compression. For 
example, if succeeding records had a field with the 
following values: 

1,732,517 

1,732,217 

1,732,200 

1,732,190 


either the difference between succeeding fields or the dif
ference from a base value could be stored as the com
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pressed data. In the first case, the values 

1,732,517 

300 

17 

10 

would be stored. Obviously, if the field is of fixed length, 
nothing is gained by compression. However, if a variable 
field-length capability exists in the system, some space 
savings can be achieved with this compression method. 
Again, the amount of compression is highly dependent 
upon the data and its characteristics. 

Another compression method makes use of the 
statistical properties of the occurrence of the data to be 
compressed. In this method, shorter codes are used for 
the more frequently occurring data elements. Longer 
codes are used for less frequently occurring data 
elements. One code used in data compression that op
timizes the encoding values is the Huffman code. There 

Letter 

E 

T 
A 
0 
N 
R 
I 
s 
H 
D 
L 
F 
c 
M 
u 
G 
y 
p 
w 
B 
v 
K 
x 
J 
Q 
z 

Table 

Frequency(%) 
13.0 
10.5 
8.1 
7.9 
7.1 
6.8 
6.3 
6.1 
5.2 
3.8 
3.4 
2.9 
2.7 
2.5 
2.4 
2.0 
1.9 
1.9 
1.5 
1.4 
0.9 
0.4 

0.15 
0.13 
0.11 
007 

1: Relative fre
quency of the alphabet in 
the English language. In 
most character codes (in
cluding the common 7-bit 
ASCll), every letter is 
represented by the same 
number of bits. But one 
method of data compres
sion assigns shorter codes 
to the frequently used let
ters (ie : E. T, and A) and 
longer codes to seldom 
used letters (ie : Q and Z). 
A mes.sage stored in this 
kind of code should be 
significantly shorter in bits 
than the same message 
stored in ASCII. 

Letter Huffman Code 
E 100 
T 001 
A 1111 
0 1110 
N 1100 
R 1011 
I 1010 
s 0110 
H 0101 
D 11011 
L 01 111 
F 01001 
c 01000 
M 00011 
u 00010 
G 00001 
y 00000 
p 110101 
w 011101 
8 011100 
v 1101001 
K 110100011 
x 110100001 
J 110100000 
Q 1101000101 
z 1101000100 

Table 2: A Huffman code. 
There are many Huffman 
codes; this is the one that 
is used i11 figure 2 and 
listings 1 thru 4. Note that 
the shorter codes are used 
for frequently occum'ng 
letters , and that no code is 
a beginning substring of a 
longer code. 

The average number of 
digits used to represent a 
letter can be reduced 
toward the entropy limit 
H if the Huffman tech
nique is used to encode 
blocks of letters rather 
than individual ones . 
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A year ago, the course for Marot 
Software Systems, Inc . was clear. 
We were on our way to becomi ng 
the world's best source for software. 
And we were going to accomplish 
that by distributing only the operating 
system and the appl ication 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 re lationships 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---
1 Here are the products distributed by 

I Marot Systems. Inc. Please check 
items of interest and return this 
coupon to: 

I 
Marot Systems, Inc. 
310 Madison Avenue, Suite 408 
New York, New York 10017 
(212) 661-8550 

I Please send me more information on 
the following: 
Operaling System

I D OASIS - The mini-like sing le 
and multi-user machine-
independent operating system 
for ZSO commercial applications 

I 
 and serious programmers. 


Name 

I 
Company 


Address 


City/State/Zip 

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 t 8 Mb hard disk with integ ral tape 
subsystem and additional storage 
available. 

AL TOS-Cost-ellective 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 


Soflware 
O MAGIC WAND™ - The most usable full-

feature word processing system with 
extremely powerful te~t- formatling features. 

O MAROT'S MAILING LIST PROGRAM 
Maintains up to 65,000 entries 
in z.ip and name order. by ISAM fi les . 

0 	COMPLETE BUSINESS PACKAGES-In 
slandard 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. 

0 	MAROT'S OFFICE APPOINTMENT 
SCHEDULER - Maintains comple te office 
diary. with abi li ty to compare schedu les. 

Tit le 

Phone ( ) 

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 Maro! 
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 
you r operation grow. Call or write 
us today. 

----· I 

Hardware 
0 ONY X I 
0 ALTOS 
D CORVUS HARD DISKS - 1o or 

20 Mb, available for many I 
computers including Tandy's 
TRS- 80® Mod II 

0 PERKIN-ELMER TERMINALS 
0 TELEVIDEO® TERMINALS I 
D XEROX® PRINTERS 

1am a o computer dealer I 
o computer consultant 
O computer user I 

ESO·I is a trademark or Micco 
lnl0<ma1lon Sy.iems. Inc. 

TRS-.Bo •s a 11ademar or Tandy Corp I
OASIS is • O<O<IUCI ol Pr>ase One 

Syslems. 
MAGIC WAND is a lrademark of 

Smau Business Applica1ioM rnc. 

·---------------· 
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are actually many Huffman codes, but they are similar in 
structure. 

Before explaining how to construct a Huffman code, I 
will describe a typical Huffman code and how it works. 
The code that is used in the two compression programs in 
this artic1e is given in table 2. 

To compress the word "compression", the appropriate 

NOT<: CODE LENGTHS L 
AARANGEO IN 
ASCE NDING ORDER 

, - - -, 
I S N EW I 

: COOE SAM E r __ _ 
1 LENGTH AS 
1 L AST COOE I 
L ---- ......J 

NO 

BEGIN 

SET VALUE 
TO STRING 
or ZEROS 
LEN GTH L 

ADD l TO 
LAST CODE 

TACX ON 
ZEROS EOUAL 
TO THE 
OIHERENCE 
IN CODE 
L ENGTH ONTO 
RIGH T- HANO 
ENO OF CODE 

ENO 

YES 

ADO l TO 
LAST CODE 

Figure 1: Flow chart for assignment of Huffman codes. This 
algorithm will produce a series of codes (Hu ffm an codes) with 
the fo llowing two characteristics: t/1e length of the code (in bits) 
is inversely proportional to the relative freq uency of the symbol 
being encoded; and no code is a beginning substring of the Hu ff
man code of another symbol. Together, these properties define 
a code with a unique decoding that uses the smallest number of 
bits to encode an average message. 

binary code is assigned to each letter, which produces the 
binary string: 

\01000111~11110101;01:..100211~11~01011101100/ 

COMPRESS 0 N 

A quick count shows that 47 bits were required to en
code the word "compression" with Huffman coding as 
compared to the 88 bits required with ASCII code. This 
gives a compressed text that is 53.4% of its original 
length. This level of compression is not too surprising 
since it is well known that the English language is highly 
redundant. 

Of course the above example is a very short one. A 
larger piece of data should be used to find a more exact 
value of the amount of compression that can be expected 
from using Huffman coding. The actual efficiency can 
also be determined mathematically, but an explanation of 
that method is beyond the scope of this article. Using the 
program code described above with English text, approx
imately 4.18 bits would be required for each letter. Com
pared to 8-bit ASCII code, the compressed text is com
pressed to 52. 2 % of its original length . 

Earlier in this article I mentioned that Huffman codes 
are optimized based upon the probability of the occur
rence (ie: frequency) of the data element being encoded. 
In the program-code table (table 2) , the more frequently 
occurring letters have the shorter codes, (eg: an E is coded 
wi th 3 bits). The number of bits, b, needed to encode a 
letter can be determined by the following formula: 

b = f( - logz p) 

where p is the probability of occurrence of the letter, and 
f(x) is the closest integer greater than or equal to x. 

From table 1, the probability of occurrence of an E in 
English text is 0.13; since -log1 0.13 = 2.94, the integer 
length is 3. If you were to continue to compute the code 
lengths from the probabilities in table 1, the lengths 
would differ from the code lengths used in the programs. 
This is because the program code lengths were deter
mined from text that differs slightly in frequency from the 
text used to prepare table 1. 

There are several ways the actual codes can be con
structed. One method is shown in figure 1. To use the 
algorithm in figure 1, the letters must be arranged by 

VM- f3 
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Ifyou want a choice 
inprintwheels, 

there'~onlY.one choice 
in printers. 

-


The Diablo 630. 
It's the only printer that lets you use either metal or plastic print wheels. So you can 

choose the print wheel that's just right for the job. 
The 630 works as well with a 96-character plastic daisy print wheel as it does with an 

88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles. 
Every 630 has fewer moving parts than competitive 

printers, which makes it more reliable. And it offers unsurpassed print 
quality. Compatibility with Diablo supplies. And bi-directional 
printing capability. 

The 630 is the only printer in the world that uses both metal 
and plastic wheels. 

So if you want to change your print wheels, you'll just have 
to change your printer. 

To a Diablo 630 printer. 

Diahlo Systems 
XEROX 
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produces COMPACT. RO MABLE code. As fast as 
compiled FORTRAN, as easy to use as interactive 
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Figure 2: Binary tree fo r a Hu ffm r.m code. The Hu ffman code for 
a letter is defined as th e sequence of binary digits encountered 
w hen tracing the path from the root 11ode, *, to the letter. Thus, 
the code for G is 00001 , and the code fo r E is 100. This is tile 
code used in the programs of listings 1 thru 4. AW1ough this 
code cannot be produced by the algorithm of figure l, it is a 
valid Hu ffman code (there are many) t11at can be validly used to 
illustrate tlw structure and implem entation of Huffman codes in 
general. 

ascending code length. Then the letter with the shortest 
length is assigned a code consisting of all Os. Execution of 
the algorithm will result in the assignment of a unique 
code to each letter. 

With any set of codes that are constructed, it is impor
tant that no code has a shorter code as part of its begin
ning. For example, if E is 100, then 10010 cannot be the 
code for another letter. This is because in scanning the bit 
stream from left to right, the decoding algorithm would 
think that 10010 is E (100) followed by 10 and not the dif
ferent letter that was intended. 

Regardless of the method used to construct the codes, 
the full set of binary Huffman codes can be represented as 
a binary tree. Figure 2 shows the binary tree that is 
equiva)ent to the Huffman code used in the programs of 
listings 1 thru 4. (These codes were not produced by the 
algorithm of figure 1.) This code structure allows the 
code to be uniquely decoded by simply starting at the top 
of the tree and walking down the tree, taking each branch 
that corresponds to the bit value, 1 or 0, as the coded 
data stream is scanned from left to right . This is the way 
the expansion program recreates the original data. 

It is possible to combine various compression methods 
to increase the storage efficiency even more than when 
working with single letters. For example, Huffman codes 
could be assigned to patterns. Instead of working with 
the frequency of letters, you would use the frequency of 
the patterns. Thus, the pattern "code" might be 
represented by 010 and the pattern "data compression" 
might be represented by 10110. Obviously, a lot of com
pression could be achieved, particularly if single-letter 
and pattern methods are combined and certain patterns 
have a high frequency of occurrence. 

Sample Programs 
Two versions of both the compression and the expan
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EXP2 expands the compressed text created by COMP2. 
(See listing 4.)The description of the compression and ex
pansion programs emphasizes the table structure, since 
both programs use tables to facilitate changing codes. 

COMPl Description 
This program takes characters entered via the 

keyboard, checks for a legal character, finds the Huffman 
code corresponding to the entered character, and stores 
the bit stream sequentially in memory. Each bit is stored 
in the lowest-order bit of a byte for demonstration conve
nience and for interfacing with EXPl. The first two words 
of the output buffer contain a count of the number of bits 
that are stored in the remainder of the buffer. This infor
mation is used by EXPl to stop the decoding process on 
the bit stream. The input need not come from the 
keyboard and could be from another buffer, simply by 
changing a few lines of code related to the input function . 

The heart of the program's operation is the table 
lookup and the shifting function. Based upon a letter's 
ASCII code, an index is computed that is then added to 
the base address of the encoding table. This table has the 
following format: two 8-bit words are required for each 
letter to be encoded; the low-order 4 bits of the first word 
in memory contain a count of the number of bits required 
to encode the letter. The remaining 12 bits, 8 in the 
second byte followed by 4 in the top half of the first byte, 
are used to store the compressed code. (Note that the 
word order in the source statement and in memory is 
reversed because of the assembler's treatment of the OW 
(Define Word) instruction. The code is stored left 
justified in the 12-bit area. This format makes processing 
simple when the two words are loaded into the D and E 
register pair for shifting. 

With the compressing code located, it is serialized by 
shifting left according to the count in the 4-bit part of the 
table. The DAD (add register pair to Hand L) instruction 
effectively shifts the DE register pair's high-order bit into 
the carry register. As each bit is shifted out, the total bit 
count in the buffer is updated. The processing of the in
put stream continues until a period is detected, and con
trol returns to the system monitor. 

It should be noted that the only characters that are en
coded are the twenty-six alphabetic letters. Any other 
characters (including blanks) are ignored. In a non
demonstration environment, spaces, punctuation, and 
other symbols would have to be included; this would re
quire enlarging the lookup table to include the represen
tation of the new symbols. 

EXPl Description 
The expansion program, EXPl, operates on the bit 

stream prepared by COMPl. (See listing 2.) It expects 
this data to be in the buffer defined by COMPl, with the 
bit count in the first two words and the data bit in the 
lowest bit of each byte. This program is also table-driven; 
but the table is more complex than the encoding table and 
the processing is more involved. Basically, the program 
searches a binary tree to decode the bit stream. The 
binary tree shown in figure 2 is converted to a table. The 
program then steps through the table, selecting the ap
propriate branch in the tree structure depending upon the 
value of each bit in the data stream. The data in the table 

Text con tinued on page 246 

sion programs have been prepared to demonstrate two 
different uses of data compression. The compression pro
gram, COMPl, demonstrates the basic concept. (See 
listing 1.) Characters are entered from the keyboard and 
the output of the program is a serial bit stream that could 
be sent to a cassette for storage of the compressed data. 
Such a scheme could result in reduced writing time and 
faster access to the data. The tradeoff involved is the 
usual one in many data-processiJ"\g situations; namely, 
storage space saved versus computer time used to encode 
and decode the data. 

The amount of compression Is 
highly dependent upon the data 

and Its characteristics. 

Since COMPl is for demonstration purposes only, the 
program is simplified somewhat by storing the serial data 
1 bit per byte of memory . This is just a convenience that 
simplifies the expansion program, EXPl. (See listing 2.) 
If the data were actually being sent to a serial output 
port, only minor changes in the code would be required. 

The second compression program, COMP2, uses the 
same basic compression method as COMPl. (See listing 
3. ) However, the resulting serial bit stream is broken into 
8-bit bytes for use by a parallel storage medium such as 
programmable memory. This provides maximum com
pression in a fixed-word-length computer. The program 
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Listing 1: COMP! text-compression routine. This routine takes only alphabetic text entered from the keyboard and converts it to the 

Huffman code given by the tree in figure 2. The Huffman code is stored l bit per byte . The routine is written in 8080 machine code. 


25"00 
?500 
?500 
?500 
?500 
?500 
?500 
?500 
?500 
7.500 
?500 31 Of) 00 
'.? 5t"l3 ?I 00 no 
?501'i '?? 00 41 
?509 21 02 4l 
2SOC 22 8C 25 
? 50F DB Cl8 
?511 OF 
251? D~ OF 75 
7515DBO'\ 
2517 FE 2E 
2519 CA OC 00 
?.5JC CD 00 r.5 
?.51F E6 7F 
2521 1)6 41 
2521 DA OF 25 
25?. 15 FE l .\ 
2528 D2 OF 25 
252B 87 
2S?.C 4F 
25?.D 06 00 
252F 21 58 ?.5 
?5"12 f)9 
?')'q SE 
2'i-:it" ?3 
?51'> 56 
? 53 6 7B 
2517 E6 OF 
?539 47 
253A EB 
?.S~B l\F 
253C 29 
2s:iD 17 
251E E6 01 
2540 ES 
'2541 'lA BC 25 
2544 77 
2545 23 
~546 22 SC 25 
2549 2A 00 41 
?54C ?.3 
?.54f'l 22 f)O 41 
2550 El 
2551 ns 
'25 'l C? 3B ~5 
?5C::_'i C3 OF 25 
15'iR 
?.558 
?.558 
2558 04 FO 
255~ 06 70 
?.5 'iC 05 40 
25c::E 05 D$ 
?.560 03 80 
?56'?. 05 48 
2566 OS 08 
25 615 04 50 
2568 04 AO 
?.56A 09 DI) 
256C 89 Dl 
251'iE 05 78 

0001 *THIS ROUTINE TAKES TEXT, (LETTERS ONLY) 
0002 *AND COMPRESSES THEM USING HUFFMAN CODING. FOR 
0003 *rEST PURPOSES THERE IS ONE BIT PER BYTE IN THE 
0004 *DATA BUFFER. THE FIRST TWO BYTES IN THE DATA BUFFER 
0005 *ARE THE BIT COUNT. ENCODED DAT A IS STORED IN DBUF AS 1 BIT 
0006 *PER BYTE FOR TEST PURPOSES. NORM.&LLY DAT A WOULD BE PACKED 
0007 *OR OUTPUTTED SERIALLY, 
0010 ECHO: EQU 0C500H ;OUTPUT DRIVER 
0011 SP: EC,U 6 
0012 MON: E0U OCH ;~ONITOR RETURN 
0020 LXI SP,O 
0021 LXI H,0 
00?2 SHI..D DBUF ;COMPRESSED BIT COUNT 
0023 LXI H,DBUF+2 
0024 SHLD D .~. DD ;NEXT BIT LOCATION 
0040 INCH: IN 8 
0041 RRC 
004?. JC INCH 
0041 Ui Hl 
0060 CPI'·' ;END OF TEXT 
0070 JZ MON ;NO MORE 
0073 C ·\LL ECHO 
0075 .l\N I 07FH ;CLEAR PARITY 
0080 SUI I A1 ;COMPUTE INDEX 
0082 JC INCH 
0084 CPI 1 Z 1 -'A'+l 
0086 JNC INCH 
0090 ADD A ;MULTIPLY BY 2 
0100 MOV C,A 
0110 MVI B,O 
0120 LXI H,TABL 
0130 DAD B ; INDEX 
0140 ~ov E,M ;GET ENCODE VALUE 
0150 INX H 
0160 MOV D,M 
0170 MOV A,E ;GET BIT COUNT 
0180 .'\NI OFH ;MASK COUNT 
0185 MOV B,A ;KEEP COUNT 
0187 XCHG 
0190 NEXT: XRA A 
0192 DAD H ; SHIFT OUT BIT STREAM 
0200 RAL ;MSB FIRST 
ono ANI 1 ;SETUP OUTPUT BIT 
0225 PUSH H 
0221'i LHLD D.6DD 
0228 MOV M,A ;STORE BIT 
0229 INX H 
023 l SHLD DADD 
0232 LHLD DBUF 
0235 INX H ;UPDATE BIT COUNT 
023 l'i SHI..D DBUF 
0238 POP H 
0260 TlCR B ;REDUCE COUNT 
()?70 JNZ NEXT 
0300 JMP IN~H 
0305 *ENCODE TABLE FORMAT- LOW ORDER 4 BITS ARE NUMBER OF BITS 
0306 *IN EN<::ODED CHARACTER. REMAINING 12 BITS :\RE FOR CODE, 
0307 *CODE IS LEFT JUSTIFIED. E.G., AN MIS 00011 
0310 T .\BL: DW OF004H ; A 
0320 DW 7006H ;B 
0330 DW 400~H ·C 
0360 DW ODROSH !D 
0350 nw ao03H ;E 
0360 OW 4805H ;F 
0370 DW 805H ;G 
0380 n1

./ 5004H ;H 
0390 DW 0A004H ; l 
0400 DW 0D009H ;J 
0410 DW OD189H ;K 
0420 OW 7B05H ;L Listing 1 continued 011 page 230 
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Penril 300/1200 Bell 212A style ... ... $799 
8ell 212A style. 1200baudand300baud. Manual origi· 
nate. auto-answer. Full duplex. RS232. Direct conne<:t 
lo phone lines via RJ11 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. 132 cols. True descenders on lower 
case. Excellent prinl quality for dot matrix printer. Pin 
leed. 

NEC Corporation 
NEC Spinwriter 5510 a. 5520 

5520 KSR Spinwriter .. .................. $3088 
55 CPS. Impact printer. Selectric print quality. Change· 
able print Ion ls. 110, 300 and 1200 baud data rate. Nu
meric keypad. Friction and tractor feed. 

5510 Spinwriter ... ........................ $2754 
55 CPS. Impact printer. Selectric prinl qualily. Change· 
able print fonts. 11 O. 300 and 1200 baud data rate . Fric
tion and 1ractor reed . 

U.S. Robotics 
USR-330A 
Bell 103/113 style 
USR-3300 
Bell 103/113 style 

USR-330D ........ $339 
Bell 1031113 style. 330 baud. Manual originate, auto
answer. Hall/lull duplex. RS232. 1 year warranty. Direct 
connect to phone lines via RJ11C standard extension 
phone voice jack. 

USR-330A .......... ............... .......... $399 
Same as USR-3300 but inc·ludes auto-dial capability. 

Perkin-Elmer 
Corporation 

Perkin-Elmer Superowl 1251 .. ...... .. $1564 
Intelligent. editing CRT. Detachable keyboard. 32 fully 
pr09rammable function keys. Intelligent printer part. 
Business forms character set Block mode. Protected 
fields. Bl inking fie lds. Numeric rields. Reverse video. 
Hall intensity. Polling. Down line loading or options. Re
mote control of alt 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 matri x. Upper/lower case. 1 K bulfer. De
signed lor 1200 baud communications. 30 character 
answerback message. Adjustable line spaci ng. Adjus· 
table character sizes including double sized characters. 
Settable horizonlal ;md vertical tabs. Top·o f-lorm capa
bility. RS232. 

Perkin-Elmer 
Corporation 

~~ssycat 650/655 
~ CRT Screen Printer 

650/655 Pussycat CRT Screen Printer . $899 
100 CPS. Exlremely compac1 and quiel. 110 lo 9600 
baud rate. 2K buller. Ideal for producing rapid , reliable 
hardcopy ol your CRr screen display. Can be added lo 
any CRT with our interlace option. 

U.S. Robotics 

The 
Phone Link 
Acoustic 
Modem 

Bell 103/113 style ... . .. ...... . ... .. .. . $179 
300 baud. Sleek. low profile. Originate and answer cap· 
ability. Hallf full duplex. Sell-test. RS232. Light displays 
for On, Carrier. Test, Send Data. Receive Data. 15 oz. 

Perkin-Elmer Corporation 

Bantam 550B .... $694 
Compact. Silent. Upperilower 
case. 80th coL wrap-around. 
Sell. lntegraled numeric pad. 
Printer port . Transparent 
mode. Editing leall.lres. 
Tabbing. 

Bantam 550E ... $755 
Same as 5SOB plus 
sepa.rate numeric key -
pad and cursor direction 
keys. 

Bantam 5505 ....... ...... ................ $879 
Same as SSOE plus block mode. 8 lunction keys. ;md 
protected fields, reverse video fields, half imens1ty 
fields, blinking lields. 

550 Options 
20mA Current Loop Interface . ........ $70 
Non-Glore 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 . Doi matrix . Upper/lower case. 8 character 
sizes Including double size characters . 6 lines pe inch 
settings. Up to 217 cols per line. Friction leed. Se 1able 
horizonlal and vertical tabs . Top-of.form capability. 

Options for LA.34AA and LA340A 
Tractor Feed Mechanism ....... ... .. . $114 
Numeric Keypad w/ Function Keys .. $69 
Pedestal ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $100 
Paper Out Sensor . .... ... ........ ..... .. .. $25 
APL Capability with APLKeycaps .. $499 
2K Buffer with Text Editor and 1200 Baud 
Communications Capability ...... $499 



Lis ting 1 continued: 

2570 05 18 
2572 04 co 
2574 04 EO 
2576 06 04 
2578 4A Dl 

0430 
0440 
0450 
0455 
0460 

ow 
nw 
DW 
ow 
nw 

1805H 
OCOIJ4H 
OE004H 
OD406H 
OD14AH 

;M 
;N 
;O 
;P.()
' 257A 04 

257C 04 
BO 
60 

0470 
0480 

DW 
DW 

OB004H 
6004H 

';R 
;S 

257E 
25RO 
2582 

03 
05 
07 

20 
10 
n2 

0490 
0500 
0510 

DW 
DW 
DW 

2003H 
1005H 
OD207H 

;T
;U
;V 

2584 06 
2586 89 
258R 05 
258A nA. 
?. SBC Of1 

74 
DO 
00 
nI 
00 

0520 
0530 
0540 
0550 
0600 DADD: 

DW 7406H 
DW OD089H 
DW SH 
DW ODlOAH 
ow 0 

;W 
;X 
;Y 
;Z 
;NEXT BIT LOC ATION 

258E 0605 ORG 4100H 
4100 0610 DBUF: DS 1000 

listing 2: EXP1 te:ct-e:cpansion routine. This routine takes th e output of COMP1 , information e:cpressed in a Huffman code, and 
decodes it using the binary tree of figure 2. The decoded character is disp layed via a user-supplied subroutine named DISP. Th e 
routine is w ritten in 8080 machine code. 

1000 nono *THIS PROGRAM A\CEPI'S DATA PREPARED BY THE DATA COMPRESSION 
30nrl onol *(HUFFMAN CODE) PROGRAM. THE DATA BUFFER HAS THE BIT C-OWT 
10110 0002 *IN THE FIRST TWO BYTES.THE PROGRAM RUNS UNTIL ~LL BITS 
1ono 0003 *HAVE BEEN PROCESSED.THE PROCESSING CONSISTS OF ADDING A 
1000 0004 1cDAT\ BIT TO THE TABLE ENTRY POINT, GETTING AN INCREMENT 
3000 0005 ill',1HICH POINTS TO THE NEXT 0-1 PAIR AND CONTINUING UNTIL 
3000 OOOf> *A TAG IS FOUND IN BIT 7. THIS SIGNIFIES THAT THE NEXT 
1nnn 0007 *TABLE ENTRY IS THE DESIRED CHARAC'TER, IN A NOM-TEST MODE 
3nr1f) noos *DATA WOULD BE EITHER PACKED IN 8 BIT BYTES OR ARRIVING 
'3000 0009 *VIA A SERIAL PORT . 
3000 01 oo on 0010 LXI SP,0 
3003 /1 02 41 0020 LXI H,DBUF+2 ;FIRST BIT 
3006 22 97 :rn 0010 Sffi..D DADD ;NEXT D~TA ADDRESS 
1009 7.1 Qr) 41 0040 LXI H,DBUF ; BIT COUNT 
300C 4E 0050 MOV r.,M 
30nf'I n 0060 INX H 
300E 46 0070 HOV B,M 
30 r'lF c5 00~0 EXP: PUSH B 
101"1 ?1 4B 30 0090 LXl H,XT .'\B ; DE\ODE T ABI.E 
"!1(111 ES 0100 NEXT: PUSH H 
_1n14 ? .&., q7 :.Hl 0110 LHLD nADD 
101 7 ,,F: 017.f) MOV C,M ; D ff.\ V:\LUE 
1 n 1~ ?':I 0130 l~X H 
1019 n-; nn 01 4n MVI B,n 
"'l n l B ? ? 97 1() ('I} 5 0 SHLD DADD 
101 E El Ol~O PO? H 
'.101F n9 01711 DAD B :T ~BLE + DATA BIT 
~ rn o 7E 01~0 MOV A,M ; GET POINTER 
10?1 17 0190 RAL 
'11')?'2 DA 17. : () 02 00 J C 01.ITCH 
3025 IF 07-05 RAR 
1021) 5F 02 10 MOV E,A
':1()?7 l~ I)() 0220 MVI D,O 
3 0 ? 9 I 9 '17-:l r) DA)) D ;TABLE-I-DATA. BIT + POINTER 
3(') ?A Cl 0140 PO P B 
"!lf')?B r.o 44 3 C) 0250 CALL DEC'B :REOUSE BIT COUNT 
10?E CS 07. 7() PUSH B 
3()2F C'"'3 11 3 0 0280 JHP NEXT 
3'132 lF 0290 OtrrCH: RAR 
3033 E6 7F 0294 ANI 7FH ;REMOVE TAG 
3035 5F ()2Q6 MOV E,A 
3()31) 115 00 0297 MVI D,0 
3038 19 0298 DAD D 
"!1()39 7E 0299 MOV A,M ;GET DECODED C'"HARACTER 
303A CD Qr) cs 03 05 CALL DISP 
~03!) rt r)3JO POP B 
'3 01E CD 44 30 0320 CALL nEr.B 
'.! 041 C3 OF 3() 0330 JMP EXP Listing 2 contirw ed 0 11 page 232 
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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 t he most annoying shortcoming of the Apple II"' is ils lim itation o f displaying on ly 40 columns by 24 lines of 
text , all in uppercase. At last, Apple II<'' owners have a reliable, trouble·lree answer to their text display problem. 
VIDEOTEAM genera tes a fu ll 80 columns by 24 lines of text, in upper and lower case. Twice th e number of charac ters as 
the standard Apple II'' disp lay. An d by ut il izing a 7 by 9 cha racter matri x, lower case letters have true descenders. But 
this is only the start. 

VIOEOTERM, MANUAL, 
SWITCHPLATE VIDEOTERM 

BASICs VIDEOTERM li s ts BASIC prog1ams. bolh 1n1eger ano Applesoll. using 1he en1 i1e ea 
columns. W1lhou1.. sp l illing keywor(ls . Full e<li l ing capabilities are o tlere-0 using l he 
ESCape key seQuences for curso r movemen t. Wilh pro•ision for stop/sla rt tcx l 
scro lling ulll izing the standard Ccnl ro l·S en11y. And simultaneous on·scre<>n display 
or 1ex1 ooong pun100. 

1ns1a1 1a11on of VIDEOTERM in slot J prov1d<>s Pascal imme<11a1e con1rol ol th e 
d1sptay since Pascal recognizes me board as a stan<lard video display terminal and 
treats ii as such . No changes are ncede<I 10 Pascal's MISC.INFO or GOTOXY tiles. 
allhough cus lom1zalion directions arn provided. All curso1 conh ol ch.afac1ers are 
1denlrca1 Lo standard Pascal defaulls. 

Other 
Boards 

The new Microsoft Sollcard· 1s supported. So is 1he popula r O. C. Hayes Micro· 
modem 11· • ullt1zin9 cus tomized PROM firmware available from VIDEX The power· 
lul EasyWriler· Profess ional Word Process•ng Sys1em an.d olher word processors 
are now compatible with VIDEOTERM . Or use lhe Mouniain Hardware ROMW1< Ler· 

!"t$%8'()H 
1 
-./ 

8123456789:; (' )? 
f~BCDErGHJJl:lliNO 
PH5 TLl \'HXY z [ \ l A 

'.;bcodgh1Jl:lmno 
pqutuv ~x yz(: }' ~ 

7X12 MATRIX 
18X80 OPTIONAL 

! 1 11U'Clt+,·,/ 

t!ZH567B': i<=P 

UBCDH6MIJKL~NO 
PHSTUYUXYZC\ll_ 

'1bcdtf9~ i Jt I IOO 

pqrstuvupl:l•t 


7X9 MATRIX 
24X80 STANDARD 

(or oiher PROM pro9ramme1) to generale your own cus tom character seis . Nalural · 
ly, VIOEOTEAM con forms 10 alt Apple OEM guidelines. assurance thal you will have 
no con t1tc1s with current or fuli.Jte .App le 11 • expansion boards. 

Ad~anced VIOEOTERM 's on·board asynchronous crystal cloc k ensures f licker ·free chara c1er display. 
Hardware Only me size or lhe Pasca l LanguaQe card. VIDEOTERM u ti li zes CMOS and low power con · 
Des ign sumpllon ICs. ensu ri ng cool . reliable operaUon. All ICs are lully sockole<I lot easy 

maontenance. Add 10 lhal 2K o f on·board RAM. 50 or 60 Hi operalion, and provision ol power 
and 1npL.JI connec tors !or a li gh t pen. Problems are designed ou t, no t in . 

Available 	 The en.lire disp lay rnav be alte red lo inverse video. displaying b lack characters on a white 
Options 	 held PROMs conlainlng alternale charac ter sets and graphic symbols are available lrom 

V1dt!x . A s w1 1chpla1e oplion allows you to use lhe same video mo nitor for ei1her 1he 
VIDEOTERM or the s1anda rd Apple 11· di splay. ins1an1ly changong displays by flo pping a 
sing le logglc sw•lch. The swllchp lal!t assembly inserts 1nlo one of lhe rear cul ·Ouls 1n l he 
Apple II" case so 1ha1 1he 1 09~1e swi tch •S readrly accessib le . And the Vide• KEYBOARD 
ENHANCER can be ins talled. allowing upper and lower case character enlry d1re<:lly from 
your Apple II" Myboard . 

Firmware 	 1 K Of on·bOard ROM l irmware con trols all operalion or lhe VIDEOTERM. No machine 
language patches are needed lor normal VIDEOTERM use . 

Firmware Ve1slon 2.0 
Charac:1ers 
Opti ons 

7 x 9 ma tru 
7 • 12 matri x option: 
Al1 ~rna10 us~r definable 

Display 2• • BO \lull <lescenders) 
18 x 60(7 x 12 malrlx wilh full descenders) 

charac ler se t OpliOn: 
1n...erse video opoon 

Wanl lo ~now more? Contact your local Apple dealer today for a demonst ration. VIDEOTERM Is avai lable 
through your local deale• or dtrecl lrnm V1dex in Corvallis, Oregon. Ot send for the VlDEOTERM Owners 
Relerence Manual and deducl lhe amount rf you decide 10 purchase. Upgrade you r App le II ' to lul l terminal 
capab•ltl1es for half lhe cost ol a term inal. VIDEOTERM. Al last 

/jDDle II ' 1:; ai 11.;idomi•• or Applo Comput e,1 1ne: 
ROMWtditil"' is.; ltilc:J&m•rk o l M ounl•1n 1-l.tudwllilC" I nc 
~~etomodem U" 1~ a triillde-m•rk o r D C HJ~es An oc•il•ts Inc 
Sol1·c.ard' ~!I a rraaemer o! M•c.rosot1 
Ea~yWur .eor· 1~ a iraDfll\lrh. o l ~ntoftna11on UnhlT\lllf'd Sol 1ware l l'\C 

APPLE II® OWNERS! 

KEYBoXitir&' i:>isPLAv 


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 

Vtd x h(l 11o Et\v p ·tfi.:c-1 cornpon1on for ynu.r 
wn.d P •OCOSSO< ,,,11..... oho KEYBOAR 0 
AND D ISPLAY ENHANCER 1"""11 1h, 
enhilncet ln your APPLE II dn.d 00 typing 1n 
lov.1e r case )U:S.I llke a •ypewntc-r If you want an 
upper case character. use The Sl-llFT key o r th...-: 
CTRL k•y fOJ shlh lock. Not only lhat, bu l you 
~e upper and lowe1 case on the screen as ~ou 
1\11'<' Peri•ctly compatlt>le with Apple Wrl1e1 
i;nd o~tw r WOfd proces.wrs like_ !ex exampJe . 
Supfi> r ·T~ 1tl 

If you wan1 10 progrom in BASIC. •u~• pul II 
b.ack lnro rile alpho!a l«:k mode. ond you hl'l ve 
the onginal keyboa rd back Wllh a few Im

ptO'-'l'ni~ r";. Now you c ..'ln vnh,•r d1o"'l' •lu~vc 9 
chMl)C'I ~ r s du ··c:lly horn 1he k('~.'boi~r·d , or r~ 

quirt> 1hc C ontrol k'-'"Y 10 tk.> pcessed W'l h lh~ 
RESE.T to pre\l@n tlCOdental reMt ts 

KEYBOARD /\ND DISPLAY 
ENHANCER rs reco mmended lot use wUh i)ll 
rcvls.ons of the APPLE. 11 h includes 6 lCs, a.n(! 
EPROM and d1p ·s1.111:tc he-s mounted o n a PC 
boi!ird. and a ,umper cable ~•.uy 1nst1illarlon. 
meaning no sdderi n3 or cum ng tra<:M Al te-r 
oote defoult mOOe-5 are dip•sWJtch se-lect.lbJe 
Y o u to6t\ even r rrm~p lh(;' k ~Ol\rd . wlfltting .;)n 
a.herna 1e charac:1er 54! 1. for cus[Om Applic:otlons 

PRICE: • VIDEOTERM Includes manual . ... . $345 
•SWITCH PLATE ... ....... ..... . . $ 19 


:~:~2ut~~~1X~~r~1~Gr~~·· .. :: ~ ~.: 
• MICROMODEM FIRMWARE . S 25 

-""" ~ ...... 
PRICE• KDE-700 (REV. 7 or SJHl..,) . . ...... . Sl29. 

• 	KOE·OOO (REV. 6 01 leH) . .. . • . . . • .. 1129 . 

Apple ll" is a trademark of Apple Co mpu ter . Inc 

" 	 ~ VIDEX • CIC897 N.W. Grant Avenuel•·Am C.Nalllo. O,.... 97330 
Phone (503) 758-0521 
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Usth1g 2 co ntinued: 

3044 OB 0340 DECB! ncx B ;REDUCE BIT COU?\T 
31)4 5 79 0350 MDV A,C 
31146 80 0360 ORA B 
3flli7 CA OC 00 0365 JZ MOO 
'ln4A CC: 0370 RET 
3n4B M)l')O *!'HE DECODE TABLE HAS THE FOLLOWING FORMAT: 
'l04B 4010 *l'HE TABLE VALUE IS THE INCREMENT NECESSARY TO GET TO THE 
30l.B 4020 *NEXT 0-1 P_HF. AS THE PROGRAM STEPS THROUGH THE D.&.T A. 
304B 4030 *THE TABLE VALUE JUST PRECEEDING A CHARACTER HAS A TAG 
., 04B 4040 *SET IN BIT 7 • lN ADD IT ION TO THE INCREMENT, TO IND!('ATE 
'l04B 4050 *l'HAT THE NEXT VALUE IA A CHARACTER. 
1fluB 2A 5000 XTAB: DB 42 ;O 0 
104C 01 5010 DB 1 ; 1 l 
104n 
3 04E 

02 
08 

5020 
5030 

DB 
DB 

2 
8 

·2
iJ 

0 
1 

'H)4F 
3050 
3051 

~2 

02 
45 

5040 
5050 
5060 

DB 
DB 
DB 

130 
2 
'E' 

·4 
; 5 
;~ 

0 
I 

'l052 82 5070 DB 130 ;7 0 
3053 M 5080 DB 130 ;8 1 
30.54 49 5090 DB I I' . 9 
3055 
3056 

52 
06 

5100 
5102 

DB 
DB 

'R' 
6 

:10•;11 0 
3057 01 5104 DB 1 ;12 1 
3058 82 5106 DB 130 •13 0 
3059 82 5108 DB 130 '.14 1 
305A 4F 
3058 41 

5110 
5120 

DB 
DB 

'0 1 

1 A1 
;15 
·16 

305C 
305D 

82 
02 

5130 
5140 

DB 130 
DB2 

: 17 0•·181 
3 OSE 4E 5150 DB 1 N' :19

' 305F 03 5160 DB , ;20 0 
306() 
3061 

81 
44 

5170 
5180 

DB 
DB 

129 
'D' 

;21 
: 22 

1 

3062 03 5190 DB 3 ;2~ 0 
3 '163 Rl 5200 DB 129 ;24 1 
3 ()#14 50 5210 DB 'P' ·25 
301)5 ()3 5220 DB 3 :26 0 
10fili 81 5230 DB 129 :27 l 
301)7 56 5240 DB 1 V 1 ;28 
3068 02 5250 PB 2 ;29 0 
':t()69 05 5260 DB 5 ;30 1 
306A 82 5270 DB 130 ;31 0 
3r")l)B 
30fiC 

82 
4A 

5280 
5290 

DB 
DB 

130 
'J' 

·32
:3., 

1 

'306D 58 53(')1') DB 1 X 1 '. 34 
306E 03 5310 DB 3 ;35 0 
306F 81 5320 DB 129 ·36 1 
3 07() 4B 53-:io DB 'K' !37

' 3 071 82 5340 DB 130 ;38 0 
3072 82 5350 DB 130 ; 39 1 
3073 SA 5360 DB 'Z' ;40 
1074 51 5370 DB IQ' ;41 
3075 02 5380 DB 2 ·42 0 
3076 OE 5390 DB 14 :43 l 
3077 03 5400 DB 3 ;44 0 
3078 81 5410 DB 129 ;45 1 
3079 54 5420 DB IT' ;46 
307A 02 5430 DB 2 ;47 0 
307B 
307C 

05 
82 

5440 
5450 

nB 
DB 

5 
130 

;48 
;49 

1 
0 

307D 82 5460 DB 130 ; 50 1 
307E 
307P' 

59 
47 

5470 
5480 

DB 
DB 

'Y' 
'G' 

;51 
;52 

3080 82 5490 DB 130 ; 53 0 
3081 
3082 

82 
55 

5500 
5510 

DB 
DB 

130 
'U' 

;54 
;55 

1 

.,081 4D 5520 DB 1 H 1 ;56 
"l()84 02 5530 DB 2 ·57 0 
1085 OR 5540 DB 8 :58 1 
<:!nAl5 0., 5550 DB 3 !59 0 
'3087 Rl 55 60 DB 12 9 ; 60 1 Listing 2 continued 0'1 pcige 234 
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DIGITAL HARMONY 

A new synthesis 

of sight and sound 

Digital Harmony 

Digital Harmony lays the foundation for the whole new 
fie ld of audio-visual art made possible by microcom

puters. John Whitney, a pioneer of the special effects 
used in STAR WARS and 2001 : A 
ODYSSEY, explains the special 

union of computer graphics and music. His 
computer-generated visual art graphically 
depicts the laws of harmonic motion com

mon to all music. 

Digital Harmony includes a complete 
description of Whitney 's computer, 
peripherals, and film techniques. Col 
orful illustrations are included, as well 
as the program listings that generated 
them. The descriptions are sufficient 
for anyone to begin to explore this new 
territory as a composer and computer 
experimenter - transforming the small 
computer into an ideal instrument for 
creating compositions in aural and 
visual art. 

;;E=:;;;;::::;::==!!I John Whitney is on the Faculty in the 
Department of Art at the University of 
California , Los Angeles . 

ISBN 07·0700 15·X 
$21.95 

~-----------------------------
l!M\i Please remit in U.S. !unds or draw on a U.S. Bank 

·" 

by Iohn Whitney 

technology 
SPACE 

~/!~ 

Please send 0 ____ copies of 

Digital Humony 

Name Title Compa.ny 

Street City Stale/ Province CodeAvailable Now 
0 Check enclosed il'l the amount of $,_________ 

0 Bill Visa 0 Bill Master Charg 

Card o . - --------------- Toll Free # 1-800-258-5420 	 hp. Date __________________ 


Add 75~ per book to cover 

70 Main Street po tage and ha ndling. 
Peterborough. New Hampshire 034S8 

--~---------------------------
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listing 2 continued: 

~08s:\ 48 5570 DB 'H' ;~1 
3089 s:\2 5580 DB 130 ;62 0 
~ OBA 82 
30AB 43 

5590 
5600 

DB 
DB 

130 
' C' 

; 63 
; 64 

1 

30~ 46 5610 DB 'F' ; fl5 
308D 82 5620 PB 130 ;66 0 
308E 02 5630 DB 2 ;67 1 
3 08F 53 5640 DB IS' ;68 
3090 03 5650 DB 3 ;69 0 
3 091 81 5660 DB 129 ;70 I 
3092 4C 5670 DB 'L' ; 71 
3093 82 5680 DB 130 ; 72 0 
~094 82 5690 DB 130 ; 73 l 
3095 42 5700 DB 'B' ; 74 
'=1091; 57 5710 PB 'W' ;75 
'=1097 02 41 5720 DADD: DW DBUF+2 ;NEXT DATA ADDRESS 
~ 09 • 59n9 CRG 410f)H 
4100 6000 DBUF: OS 1000 
44ER 9000 DISP: EC:U OC500H : DISPLAY A CHARACTER 
44E8 9010 MON EQJ OOOCH ; MONITOR RETURN 
44E8 902 0 SP: ECll 0 

Listing 3: COMP2 text-compression routine. Tl1is routine is identical to COMPl (listing 1) except that the Huffman code infonnation 
is packed and stored 8 bits to the byte. The routine is written in 8080 machine code. 

260'1 0001 *THIS ROUTINE TAKES TEXT (LETTERS ONLY) 
2600 0002 *AND COMPRESSES THEM USING HUFFMAN CODING. 
261)() 0004 *THE FIRST TWO BYTES IN THE DATA BUFFER 
2600 0005 *ARE THE BIT COUNT. ENCODED DATA IS STORED IN DBUF 
~601'\ 0006 *IN A PACKED FORM, 8 BITS TO THE BYTE. 
1600 0010 ECHO~ EQJ OC500H ;OUTP1.IT DRIVER 
2600 0011 SP: EQJ 6 
2600 0012 MON: EOJ OCH ; MONITCll RETURN 
260() 31 00 00 0020 LXI SP,O 
2603 21 00 00 0021 LXI H,O 
2606 22 00 41 0022 SHI.I> DBUF ;COMPRESSED BIT COUNT 
2609 21 02 41 0023 LXI H,DBUF+2 
260C 22 BA 26 0024 SHU> DADD ;NEXT BIT. LOCATION 
260F AF 0025 XRA A 
2610 32 BC 26 0026 STA POS 
2613 DB 08 0040 INCH: IN 8 ; INPUT CODE 
2615 OF 0041 RRC 
2616 DA 13 26 0042 JC INCH 
2619 DB DA 0043 IN 10 
261B FE 2E 0045 cPI '.I ; END OF TEXT 
261D C2 37 26 0047 JNZ PROS 
2620 2A BA 26 0050 LHLD DADD ;CLEAN UP PARTIAL BYTE 
2623 3A BC 26 0·052 LDA POS 
262 6 4 7 0054 MOV B,A ; COMPUTE SHIFT COUNT 
2627 3E 08 0056 MVI A,8 
2629 90 0058 SUB B 
262A E6 07 0060 ANI 7 
262C 47 0062 HOV B,A ; KEEP SHIFT COUNT 
262D 7E 0064 HOV A,H ;GET PACKED BYTE 
262E CA OC 00 0066 SHFT: JZ HON ;FINISHED 
2631 17 0068 RAL 
2632 05 0070 OCR B 
2633 77 0071 HOV H,A ;REPLACE PACKED BYTE 
2634 C3 2E 26 0072 JHP SHFT 
263 7 CD Of) C 5 0073 PROS: CALL ECHO 
263A E6 7F 0075 ANI 07FH ; CLEAR PARITY 
263C D6 41 0080 SUI 'A ' ;COMPUTE INDEX 
263£ DA 13 26 0082 JC INCH 

1 Z 12641 P'E lA 0084 CPI -
1 A1 +1 

2643 D2 13 26 0086 JNC INCH 
2646 87 0090 ADD A ;MULTIPLY BY 2 
2647 4F 0100 ?-t>V C,A 
2648 06 00 0110 MVI B,O 
264A 21 86 26 0120 LXI H, TABL 
264D 09 0130 DAD B ; INDEX Listing J con tinued ori page 236 
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THE ADVANTAGES OF 

THE FUNCTIONAL GROUP: 


Diversity of projects. 
Varied technical 

challenge. 
Involvement from con

cept through implementation. 
Broacfinteraction and 

cooperation between software 
ancf hardware. 

We've got it all at Harris 
Composition Systems in Mel
bourne, Florida . 

We're pioneers in word 
processing. And the world's 
first and leading supplier of 
total word processing systems 
for use in the newspaper 
industry. 

And we're now extending 
that "system-oriented" ap
proach into the office systems 
field-integrating data proc
essing, word processing, 

electronic mail, advanced 
conununications and net
working. With an ambitious 
program representing the 
largest investment Harris 
Corporation has ever made to 
develop a new product. 

That means the opportu
nity for personal participation 
and immediate contribution
across the board-in both 
newspaper word processing 
and office systems. 

For experienced pro
fessionals with expertise in 
D Real Time SoftWare and 
Hardware/Firmware Devel
opment D Digital Desigil 
0 Analog Design D Applica
tions Programming. 

All supported by a billion 
dollar, Fortune 500 corpora
tion. All in a modern, stirnu

lating work environment. 
All in beautiful, affordable 
Melbourne, Florida-on the 
shores of the deep blue 
Atlantic. 

Send your resume and 
salary history to: Daphne 
Cumberland, Composition 
Systems Division, Dept. BT, 
P.O. Box2080, Melbourne, 
Florida 32901. Or call COL
LECT (305) 242-5321, in 
Florida. Outside Florida call 
1-800-327-1493. 

Share the advantages 
with us. 

mHARRIS 
COMMUNICATION AND 
INFORMATION PROCESSING 

An Equal Opportunity Employe r M/FIV/H . 



Listing 3 continued: 

264E 5E 0140 HOV E,H ;GET ENCODE VALUE 
264F 23 0150 lNX H 
2650 56 0160 K>V D,H 

0170 HOV A,E ; GET BIT COUNT2651 7B 
2652 E6 OP 0180 ANI OFH ;MASK COUNT 
2654 47 0185 ~V B,A ; KEEP COUNT 
2655 EB 0187 XCHG 
2656 n 0190 NEXT: XRA A 
2657 29 0192 DAD H ;SHIFT OUT BIT STREAM 
2658 17 0200 RAL ;MSB FIRST 
2659 E6 01 0220 ANI 1 ;SETUP O\IIPUT BIT 
265B ES 0225 PUSH H 
265C 2A BA 26 0226 LHLD DADD 
265P' 57 0228 HOV ~1A 
2660 3A BC 26 022 9 LDA f'OS 
2663 SF 0231 li:>V E,A ; KEEP CURRENT POSITION 
2664 7E 0233 HOV A,H ;GET OLD PACKED DATA 
2665 17 0235 RAL ;MAKE ROCM 
2666 82 0237 00.A D ; PACK 
2667 77 0239 HOV H,A ;PUT IT AWAY 
2668 lC 0240 INR E ; UPDATE POSITlOO 
2669 7B 0242 MOV A,E 
266A FE 08 0244 CPI 8 ;FULL BYTE? 
266C C2 74 26 0246 JNZ STOR 
266F AP 0248 XRA A ; INITIALIZE POSITION 
2670 23 0250 INX H ; UPDATE DADD 
2671 22 BA 26 0252 SHLD DADD 
2674 32 BC 26 0258 STOR: STA POS 
2677 2A 00 41 0260 LHLD D8UF 
267A 23 0262 INX H ; UPDATE BIT COUNT 
2678 22 00 41 0264 SHLD D8UF 
267E El 0266 POP H 
267F 05 0268 DCR B ; REDUCE COUNT 
2680 C2 56 26 02 70 JNZ NEXT 
2683 C3 13 26 0300 JHP INCH 
2686 0305 *ENCODE TABLE FORMAT- LOW CRDER 4 BITS ARE NUMBER OF BITS 
2686 0306 *IN ENCODED CHARACTER.REMAINING 12 BITS ARE FOR CODE. 
2686 0307 "'CCOE IS LEFT JUSTIFIED. E.G., AN H IS 000 11. 
2686 04 FO 0310 TABL: DW OF004H ;A 
2688 06 70 0320 DW 7006H ;B 
268A 05 40 0330 OW 4005H ;C 
268C 05 D~ 0340 DW OD805H ;D 
268E 03 80 0350 DW 8003H ;E 
2690 05 48 0360 DW 4805H ;F 
2692 05 08 0370 DW 805H ;G 
2694 04 50 0380 DW 5004H ;H 
2696 04 AO 0390 DW 0A004H ;I 
2698 09 DO 0400 DW OD009H ;J 
269A 89 Dl 0410 DW OD189H ;K 
269C 05 78 0420 DW 7805H ;L 
269E 05 18 0430 DW l805H ;M 
26AO 04 CO 0440 DW OC004H ·N 
26A2 04 El) 0450 DW OE004H :o•
26A4 06 D4 0455 DW OD406H ;P 
26A6 4A Dl 0460 DW OD14AH ;Q 
26A8 04 BO 0470 DW 0B004H •R 
26AA 04 60 0480 DW 6004H ;s 
26AC 03 20 0490 DW 2003H ;T 
26AE 05 10 0500 OW 1005H ;U 
2680 07 02 0510 DW OD207H ;V 
2682 06 74 0520 OW 740~H •W 
2684 89 DO 0530 OW OD089H !x•2686 05 00 0540 OW 5H ;Y 
26B8 OA Dl 0550 DW ODlOAH ;Z 
26BA 00 00 0600 DADD: OW 0 ;NEXT BIT LOCATION 
26BC 0603 POS: DS 1 ; BIT POSITION 
26BD 0605 CllG 4100H 
4100 0610 DBUP: DS 1000 
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IFYOUCAN 
6\ITA MINUTE, 

ECANSAVE 
vous~,000. 

Wtth th• Starwriter™Daisy 
Wheel 25 cps printer from C. ltoh. 

A business Jetter, written on a 45 cps 
word-processing printer, might take 
about two minutes to print. 

With the Starwriter, it might take 
closer to three. 

The typical 45 cps printer retails for 
about $3, 000. 

But the Starwriter 25 retails for about 
$1, 895-thus saving you about $1, 000. 

And therein lies the biggest difference 
between the Starwriter 25 and the more 
expensive, daisy wheel printers. 

The Starwriter 25 comes complete 
and ready-to-use, requiring no changes 
in hardware or software. It uses indus
try-standard ribbon cartridges, and it's 
"plug-in" compatible to interface with a - . 

wide variety of systems, to help lower 
system-integration costs. 

Using a 96-character wheel, it 
produces excellent letter-quality print
ing on three sharp copies with up to 163 
columns, and offers the most precise 
character-placement available, for out
standing print performance. 

C. ltoh's warronfy; 
3 months on parts and labor, sup

ported by one of the best service organi
zations in the industry. 

'~,OOOOFF 

Leading Edge Products, Inc., 
225 TUrnplke Street, 
Canton, Massachusetts 02021 
Dear Leading Edge: 

I'd like to know more about the Starwriter, and 

how spending aminute can save me a grand. 

Please send me Lhe name of my nearest dealer. 


Name____________ 

Title___________ ~ 

Company___________ 

treet____________ 


State_ _____ _ _ jp_ ___ 


Phone: Area Code - ------ 

LEADING 

EDGE. 


Leading Edge Products, Inc., 225 Tu rnpike tree t, Canton , Massachusetts 02021 

Dealers: For im mediate delivery from the Leading Edge In ventory Banknicall toll free 1-800-343-6833 


In Ma sachusett , call collect (617)828-8150. Te lex 95 1-624 




listing 4: EXP2 text-expar1sion routine. This routine takes the output of COMP2. information expressed in a packed Huffman code. 
and decodes it using the binary tree of figure 2 . The decoded character is displayed v ia a user-supplied subroutine named DISP. Tlie 
routine is written in 8080 machine code. 

301)0 0000 *THIS PR('•GRAH ACCEPTS DATA PREPARED BY THE DATA COMPRESSION 
3000 0001 *(HUFFMAN CODE) PROGRAM THE DATA BUFFER HAS THE BIT COUNT 
300() 0002 *lN THE FIRST TWO BYTES, THE PROGRAM RUNS UNTIL ALL 
3000 Or'l03 *BITS HAVE BEEN PROCESSED THE PROCESSING CONSISTS OF 
30')0 
3000 

0004 
0005 

*ADDI.NG A DATA BIT TO THE TABLE D!TRY POINT, 
*INCREME?n' WHICH POINTS TO THE NEXT 0-1 PAIR 

GETTING AN 
AND CONTINUWC 

300() 01)06 *UNTIL A TAG rs FOUND IN BIT 7 THIS SIGNIFIES THAT THE 
3000 0007 *NEXT TABLE ENTRY IS THE DESIRED CHARACTER. 
3000 0008 *!HIS IS THE PACKED VERSION WHICH PROCESSES DATA FROM 
3000 0009 *8 BlT BYTES, HSB FIRST. 
3000 0010 DISP: EQJ OCSOOH ;DISPLAY CHARACTER 
3000 0011 MON: EQJ OOOCH ; MONITOR RETURN 
3000 0012 SP: EQJ 6 
3000 31 
3003 21 

00 
02 

00 
41 

0015 
0020 

LXI SP,O 
LXI H,DBUF+2 ;FIRST BIT 

3006 
3009 

22 co 30 
21 00 41 

0030 
0040 

SHID DADD 
LXI H,DBUF 

;NEXT DATA 
;BIT COUNT 

ADDRESS 

300C 4E 0050 HOV C,M 
300D 23 0060 INX H 
300E 46 0070 HOV B,M 
300F 3E 01 0074 HVI A, l ; INITIALIZE POSITION 
3011 32 C2 30 0076 STA POS 
3014 cs OORO EXP: PUSH B 
3015 21 74 30 0090 LXI H,XTAB ;DECODE TABLE 
3018 E5 0100 NEXT: PUSH H 
3019 2A CO 30 0110 LHLD DADD 
301C 3A C2 30 0120 LDA POS ;GET BIT POSITION 
301F 47 0122 MOV B,A 
3020 7E 0124 l«>V A,M ;GET DATA 
3021 17 0126 BIT: RAL ;GET DESIRED BIT INTO CARRY 
3022 05 0128 DCR B 
3023 C2 21 30 0130 JNZ BIT 
3026 3E 00 0132 HVI A,O 
3028 17 0134 RAL ;RESTORE SINGLE BIT 
3029 4F 0136 MOV C,A ;DATA VALUE 
302A 06 00 0140 HVI B,O 
302C 22 CO 30 0150 SHLD DADD 
302F El 0160 POP H 
3030 
3031 

09 
7E 

0170 
0180 

DAD 
HOV 

B 
A,H 

;TABLE + DATA BIT 
;GET POINTER 

3032 17 0190 RAL 
3033 DA 43 30 0200 JC OUTCH 
3036 lF 0205 RAR 
3037 SF 0210 l«>V E,A 
3038 16 00 0220 HVI D,O 
303A 19 0230 DAD D ;TABLE+DATA BIT + POINTER 
3038 Cl 0240 POP B 
303C CD 55 30 
30311' cs 

0250 
0270 

CALL DECB 
PUSH B 

;REDUCE BIT COUNT 

3040 C3 18 30 0280 JMP NE>cr 
3043 IF 0290 OUTCH: RAR 
3044 E6 7F 0294 ANI 7FH ;REMOVE TAG 
3046 5F 0296 K>V E,A 
3047 16 00 0297 H\11 D,O 
3049 19 0298 DADD 
304A 7E 0299 tot:>V A,M ; GET DECODED CHARACTER 
3048 CD 01') CS 0305 CALL DISP 
304E Cl 0310 POP B 
304F CD 55 30 0320 CALL DECB 
3052 C3 14 30 03JO JMP EX 0 

3055 OB 0340 DECB: DCX B ;REDUCE BIT COUNT 
3056 79 0350 MOV A,C 
3057 BO 0360 cilA B 
305R CA OC 00 0365 JZ MON 
305B 3A C2 30 03 70 LDA DQS 
305E 3C 0380 INR A ;UPDATE BIT POSITION 
305F 32 C2 30 0385 STA POS 
3062 FE 09 0390 CPI 9 ;8 BITS PROCESSED? 

Lisli11g 4 CO>lti1med 0 11 page 240 
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DYNACOMP 

Quality software for+: 

ATARl TRS-80 (Level m• 
PET NORTH STAR 
APPLE II Plus CP/M 8" Dlsk 

GAMES, SIMULATIONS, EDUCATION and 

MISCELLANEOUS 
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C"lll - ~ MASTElt CN-ot~llS.•r llfld TRS-I0011l1) Prt«:. Sl9 .'5t:.-1ktlll.~ Db\:t111 
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S PA E TILT CApp:lir o.1'171 Prklf: ilD .~ C.-Olf~l4 . 9S Ulll.lfllt
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CA~f..S PACK t tAY1U1b&t r~r 111 COrllPUltn) Prklf! S'9 .t5CMM~totfllJ .9S IJM:«ttf' 
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wri-, 1:>1 ' 11" Of_,., l)tf """ .. loj11 ,-WQn N~ 1 -PYl'l",4t'OM,.~lfn 1$' tf,tll J'U 1 

NOMIN0£SJICSAW CATA.RI uCI 'J1tS-.IOotl)"} ,.Ii«; Sl t.'HCuMu, fU(l ,tS ()kir,111 
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NORTH STAR S()ITWA RE EXCHANGE'.CNSSE) LIBRARY Prk" S9."5 Ohl.en'" 
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Circle 154 on Inquiry card. 

Availablllty 
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B SINESS and UTILITIES 
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n .s •.N M..\I... UST II "'' "·Nltb" •J. Nft'~llltd iw<lati IOI Ul.91. 
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3064 co 

3065 3E 01 

3067 32 C2 30 

306A ES 

306B 2A CO 30 

306E 23 

306F 22 CO 30 

3072 El 

3073 C9 

3074 

3074 

3074 

3074 

3074 

3074 

3074 2A 

3075 01 

3076 02 

3077 08 

307R 82 

3079 02 

3 07A 45 

307B 82 

307C 82 

307D 49 

307E 52 

307F 06 

3080 01 

3081 82 

3082 82 

3083 4F 

3084 41 

3085 82 

3086 02 
3087 4E 

3088 0.3 

3089 81 

308A 44 

308B 03 

308C 81 

308D 50 

308E 03 

308P' 81 

3090 56 

3091 02 

3092 OS 

3093 82 

3094 82 

3095 4.A. 

3096 58 

3097 03 

3098 81 

3099 4B 

309A 82 

309B 82 

309C SA 

309D 51 

309E 02 

309F OE 

30AO 03 

30Al 81 

30A2 54 

30A3 02 

30A4 05 

30A5 82 

30A6 82 

30A7 59 

30AR 4 7 

30A9 82 

30AA 82 

30AB 55 

30AC 4D 
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0400 RNZ 

0410 MVI A, l ;RESET POSITIOO 

0420 STA POS 

0430 PUSH H 

0440 LHLD DADD 

0442 INX H ; UPDATE BYTE ADDRESS 

0444 SHLD DADD 

0450 POP H 

0460 RET 

4000 *THE DECODE TABLE HAS THE FOLLOWING FORMAT: 

4010 *I'HE TABLE VALUE rs THE INCREMENT NECESSARY TO GET TH:: 

4020 *NEXT 0-1 PAIR AS THE PROGRAM STEPS THROUGH 't'HE DATA 

4030 *I'HE TABLE VALU JUST PRECEEDING A CHARACTER HAS A TAG 

4040 *SET IN BIT "!..i IN ADDITION TO THE INCREMENT, TO INDICATF. 

4050 *THAT THE NEXT VALUE IS A CHARACTER, 

5000 XTAB: DB 42 ;O 0 

5010 DB 1 ; 1 1 

5020 DB 2 ; 2 0 

5030 DB 8 ; 3 l 

5040 DB 130 ;4 0 

5050 DB 2 ;5 l 

5060 l'B IE I ; 6 

5070 DB 130 ;7 0 

5080 DB 130 ;8 1 


1 1 1
5090 DB ; 9 

5100 DB 1 RI ; 10 

5 102 DB 6 ; l 1 0 

51 04 DB 1 ; 1 2 1 

5106 DB 130 ;13 0 

5108 DB 130 ; 14 1 

5110 DB I 0 1 ; 15 


1 A15120 DB ;16 

5130 DB 130 ;17 0 

5140 DB 2 ; 18 1 

5150 DB 'N' ;19 

5160 DB 3 ;20 0 

5l 7 0 DB 129 ; 21 l 

5180 DB 'D' ;22 
5190 DB 3 ;23 0 

5200 DB 129 ;24 1 

5210 DB I pt ;25 

5220 DB 3 ;26 0 

5230 DB 129 ; 27 1 


1 V15240 DB ;28 

5 25 0 DB 2 ; 29 0 

5260 DB 5 ;30 1 

5270 DB 130 ;31 0 

5280 DB 130 ;32 1 


1 J 1
5290 L'B ;33 
1 X 15300 DB ;34 


5310 DB 3 ; 35 0 

5320 DB 12q ;36 1 

5330 DB 'K 1 ;37 

5340 DB 130 ;38 0 

5350 DB 130 ; 39 1 

53 60 DB I z I ; 40 

5370 DB IQ' ;41 

5380 DB 2 ;42 0 

5390 DB 14 ;43 1 

5400 DB 3 ;44 0 

5410 DB 129 ;45 1 

5420 DB 'T' ;46 

5430 DB 2 ;47 0 

5440 DB 5 ;48 l 

5450 DB 130 ;49 0 

5460 DB 130 ;50 1 

5470 DB 'Y' ;51 

5480 DB 'G' ;52 

5490 DB 130 ; 53 0 

55on DB 130 :54 1 


1 U15510 DB ;55 

5520 DB 'M' ; 56 Lis ting 4 co11ti11ued on page 244 




For ~995*-xou notonly

geta wofdprocessor. 


A11tomatic screen prompting Communications aptians lei you 
g11 idts r1ser through operations. transmit infonnation e/ecfron

ica/ly. Comrmmicale with other 
Familiar, typewriter-like key com puter systems. 
board. Powtrfili, versatile 11ser Flexible text editing feah1res, 
defimd keys rtd11ce many word eusy lo learn, easy lo ust. 
pracessing jobs lo just hJJo Boilerplate library of commonly
keystrokes. used text. Abbreviation (or 

slrort-ha11d) library. 

Word Pracming sofhJJare is Dual 8~ floppy disk drive. 
only Ssoo. Optional Lisi ------- Conveniurt storage wifh flex-
Processing software, with t/ie ible diske ttes. 

powerful conditional select fea

hire, is only 5400. Optional 

Accounting software is avail
 Standard 30 cps draft printer.uble through Digital's Com (Select optioiuil Letter Qualityp11fer Stores. Prin!tr instead of draft printer 

and sys/em priu becomes 
57295:) 

You also et the 

Digital actor. 


At $4,995, Digital's Word Processing has to be the best value in the industry. 
Value which includes immediate delivery. Special discounts on 3-pack systems. 
And the Digital Fador. What's that? Read on. 
Since we're the world's largest maker of small computers, you get the benefits of our 

considerable size and experience. Benefits such as a 14,000-person customer service 
organization, 111 Sales Offices, complete training at any one of the 25 Computer Stores 
or 6 regional training centers, and a 30-day money-back guarantee. 

That's the Digital Factor. 
For a personal demonstration, call 800-528-6050, ext. 1276. In Arizona, 800-352-0458. 

For $4,995, you get a lot more than a word processor. 
'Software and destination charges not included. Prices quoted apply in U.S. only. ~DmDDmD 

Wechange the way 

the world thinks. 


Jn Conada. call Digital Equipmenl of Canada Ltd. Kal\Jta. Ontario. TeL 613 -59l -5111. In Europe. call Digital Equipment Co. Ltd. Reading, England. TeL(07J4) 85131. 



• • 

Into coillputers? Want to get started? 

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 7 5°/o on hundreds of fact-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! 
1205 1095 1187 

List $15.95 List $8.95 List $14.9:.:5::;_......-- 

1169 
List $14 '.95 

I
I 

The f 

1111 
List$14.95 

More books to pick from ... 
•The Complete Handbook of Robotics. 
List$12 .95 . o. 1071 
• 57 Practical Programs & Games in BASIC. 
Lisl$10.95 . o. 1000 
• Illustrated Dictipnary of Microcomputer 
Terminology. List$13.95. · o. 1088 
•Handbook of Remote Control & Automa
tion Techniques. Lisl $16.95. No. 1077 

FREE 
when 
you 
JOID ••• 

List $4.95 
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Take 4 exciting books 

for s1.oo (valuesto$70.75] 

... and get one FREE! 

7 very good reasons to try 
The Computer Book Club . • • 

•Reduced Member Pric:es. Save up to 75% on books sure to 
increase your know-how 
• Satisfaction Guaranteed. All books returnable within 10 
days wi thout obligation 
• Club News Bulletins. AII about current selections-mains, 
alternates ,exlras-plus bonus offers.Comes 10 limes a year 
with dozens ofup-to-tJrn minute titles you can pick from 
• "Automatic Orde r" . Do nothing, and lhe Main selection 
will be shipped au tomatically! But ... if you want an 
Alternate--or no books al all-we' ll follow lhe instructions 
you give on the reply form provided with every News 
Bulletin 
•Continuing Benefits. Get a Dividend Certificate with everyIi 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-lheminule info 

THE COMPUTER BOOK CLUB 
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 Dotobook/Dicfionory. 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 obli gation and have my Membership cancel 

led. I agree to purchase 4 or more books al reduced Club 

prices during lhe next 12 months, and may resign any time 

thereafter. 


1000 1045 1050 1055 1062 1071 1077 1088 1095 I' 

1111 114 1 1160 1169 1187 1191 1203 1205 1241 

ame ______ ______rhone______ 

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

CitY------- - ----------- 
State_______________...L
7 iP'--
IVi!li d (or new momhcr.s only . forulRn and Ca nitdn add 20%. Orders ool.sl do u.s_ 
mu sI he p1"e1rni d \.\1 ilh lntarrrntion.nl monoy order In U.S. doll.ors., BY··UI 1 
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Listing 4 con tinued: 

30AD 02 5530 DB 2 ;57 0 
30AE 08 5540 DB 8 ;58 1 
30AF 
30BO 
30B 1 

(')3 
81 
48 

5550 
5560 
5570 

DB 
DB 
DB 

3 
129 
'H' 

;59 0 
;60 1 
; 61 

30B2 82 5580 DB 130 ;62 0 
30B3 
30B4 

82 
43 

5590 
560() 

DB 
DB 

130
•c • 

;63 
;64 

1 

30B5 46 5610 DB 'F' ;65 
30B6 82 5620 l'B 130 ; 66 0 
30B7 
30B8 

02 
53 

5630 
5640 

DB 
DB 

2 
'S' 

; 67 
;68 

1 

30B9 03 5650 DB 3 ;69 0 
30BA 81 5660 DB 129 ;70 1 
30BB 4C 5670 DB 'L' ; 71 
30BC 82 5680 DB 130 ; 72 0 
30BD 82 5690 DB 130 ; 73 1 
30BE 42 5700 DB 'B' ; 74 
30BF 
3 oco 

57 
02 41 

5710 
5720 DADD: 

DB 
OW 

1 W1 

DBUF+2 
;75
;NEXT DATA ADDRESS 

30C2 5990 POS: OS l ;BIT POSITION 
30C3 5999 CRG 4100H 
4100 6000 DBUF: DS 1000 

Listing S: BASIC frequency-analysis program FREQ. Written in Microsoft BASIC. this program receives text entered by the user and 
prints the frequency dis tribution of a!l letters and symbols. One symbol that does not appear by itself in a line of text is defined as 
marking the end of text; the symbol, defined in line 100, is presently "% ". 

LIST FREQ (FREf'.UENCY ANALYSIS PROGRAM) 

1 0 CLEAR ~ooo 
12 0=45 
15 S=O 

20 DIM B$ (25 .50) 
3<1 n IM C (D) 

l.if') DIM L$ (D) 

SQ FOR N=O r') TO D 

60 L$ (tl)= 11"'. " 


70 NEXT r~ 

75 PRINT "Ef\'T!::R At!ALYSIS TEXT, TERMINATE WITH "!. " 

80 FOR N=O TO 10 

90 U~PUT B$ (ri) 

l l')r'l IF B$ (1''. ) = 11"{. 11 GOT'1 12() 

11 0 n :xt t' 
1~0F= - 1 
l? 5 FORl'!=r"l TO F 
l~O L=LEN(B$(N)) 
l M) FOR K= 1 TO L 
150 A$=MID$(B$(t:),K,1) 
l~O FOR J=O TO D 
170 IF L$(J)=A$ GOTO 220 
1 RO NEXT J 
190 L$(S) = A$ 
200 C(S)=C(S)+l 
205 T=T+l 
210 S=S+l 
215 GOT0 210 
220 C(J)=C(J)+l 
225 T=T+l 
2~0 NEXT K 
2t..0 NEXT N 
26.5 M=l 
251') FOR K=l TO S- 2 
255 FOR t-!=l TO S-M 
260 IF C(N-l)c=C(N) GOTO 274 
262 T$=L$(N-l) 
264 U=C (N-1) 
266 L$ (f-l)=L$(N) 

2 !'iR C(N- 1) =\. (1': ) Listing 5 continued on pcigi> 246 
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THE ONLY LOW COST 
IMPACT PRINTER 

DESIGNED FOR 
APPLE*COMPUTERS. 

Three-Way Forms Handling 
IMP is equipped w ith both friction and adjustable tractor feed (2-1/2 

to 9-1/2 inches) to provide three-way forms handling - single sheet, roll paper, 
and fan fold. 

The Nitty Gritty ~ 
Hardware ~ IMP p rints 80, 96or132 columns o f crisp hardcopy at a speed of 
and So~ware ~·--,~ one I ine per second. The 7 x 7 dot matrix has a standard 96 ASCII 
Compatible "' character set. IMP's stylish low proAle case wi l I complement APPLE 

in any home or office. And, in addition to being d istinctively Priced at only $699, 
styled, IMP is rugged, w ith a heavy duty mechanism, ribbonAxiom's versatile IMP-APPLE is the 

~ 
' 

cartridge and single snap-out board for easy maintenance. only high qual ity impact printer 
specifical ly designed to operate Visit your local computer store to see Axiom's 
with the popular APPLE computers. IMP-APPLE in action. 
It's completely hardware and 

•Jrademar\: of Apple Compuier, Inc. 
software compatible with APPLE. 
Even comes w ith cables and 
connectors for d irect p lug-in to 
the computer. No additional &%0©[M]
interface is needed. AXIOM CORPORATION 

H.R G h" 1014 Griswold Avenue · San Fernando, CA 91340 E h n onces I es rap ICS Telephone: (213) 365-9521 • T\lr/X: 910-496-1746 

IMP greatly enhances Hi Res 
graphics . While other printers can only 
reproduce graphics on a 1 for 1 basis, IMP 
provides over 20 different aspect ratios, with 
complete contro l over horizontal and vertica l 
resolution, p lacement, and orientation. For example, 
a chart could be reduced and printed on one portion o f 
the paper, w ith text added. IMP also enhances APPLE 's alpha
numeric capability by providing lower case. It's super simp le to 
operate, too, w ith all printer commands controlled with a simple 
key stroke. Another pl us, IMP is one of the few printers compatible 
with PASCAL. How is all this versatility made possible? For one 
th ing, IMP has a 2K byte ROM in its special APPLE interface, 
whi le others have 256 bytes or less. 

Circ le 156 on Inquiry card . 



Listing 5 contim1ed: 

270 L$(N)=T$ 
272 C (N)=U 
2 71~ NEXT N 
276 M=M+l 
278 NEXT K 
2C:l PRINT "LEITER FREr'UENCY ANALYSIS" 
292 PRINT 

203 PRINT "L!TT~","COUNT 11 , 11 PROBABILITY" 

?9/i PR INT .._----- -- ---------- __________ ., _____ 
295 PRUTT 
~on FOR N= 0 TO D 
'llO PRINT L$(N),r(N),C(N)/T 
320 NEXT N 
OK 

Te:rt continued from page 226: 

is uniquely dependent upon the code being used. How
ever, the basic structure and program can be used with 
any Huffman code. 

There are three parts to the table structure: the index 
values that allow the program to step through the ap
propriate number of table entries (ie: tree branches) as the 
data-stream bit values are serially examined; the decoded 
character that results from the search; and a flag to in
dicate to the program that the next table entry found is a 
character and not an index value. The index values are 
always in pairs, with separate index values for a 1 or a 0 
bit-stream value. Therefore, as the program scans 
through the table at each pair of index values, one or the 
other is selected, depending upon whether the bit in the 

BYTE 
BACK ISSUES 

fOQ SALE 
The following Issues are avai lable: 

1976: July and November 
1977: March, May thru December 

1978: February thru October, December 
1979: January Ihm Decem ber except March 

1960: Jan1.1ary to current issue excep t February and October 
Cover price for each Issue through August 1977 Is s 1.75 

Domestic: $2.75 Canada and Mex ico; S.J.75 Foreign. 
Seplember 1977 through October 1979 Issues are $2.50 

Domestic; $3.25 Canada and Mexico; $4.00 Foreign . 
November 1979 lo cu rrenl Is $3.00 Domestic ; $3.75 Canada;:;l"'° '~""' S•n:;;;,q•.ests 

.I
) 

~· ·, 
1 

paymen1 
10: 

BYTE 
Publications 
70 Main St. 
Peterborough 
NH 
03458 
A 1111: 

Back Issues 

----- --- - II 

data stream is a 1 or a 0. 
The table~scanning process consists of adding the data 

bit to the current table address. This gives a new address 
whose contents, an index value, is added to the address of 
the index value itself. This new table address is the ad
dress of the next node in the tree of figure 2. 

This process continues until a flag is detected, in
dicating that the next entry is the desired letter. This test 
is performed each time an index-value address has been 
computed . The flag is the most significant bit in the table 
entry, The remaining 7 bits are interpreted as an ASCII 
character if the flag is on (logical 1) or as an index value if 
the flag is off (logical 0). This limits the index value to 
127, the maximum distance in the table that can be 
skipped when processing 1 data bit. To help explain this 
process, a portion of the tab le is shown in figure 3. 

In the Huffman code used in this program, the letter "I" 
is 1010. The decoding program identifies the correspon
ding letter by using the data bit stream and the decoding 
table previously described. The first data bit is added to 
the table address, TAB, giving a new address, TAB+ 1. 

TAB ~E T ~BLE OATA 
AODRESS ENTRY FL AG BIT 

TAB •O 42 OFF 

+t AOOl Q) 

•2~ 
OFF 

OFF 

m 
@] 

} 

} 

CHOOSE FIRST BIT 

CHOOSE SECONO e1T 
+ J e OF F 

•4 llO ON 

.~ 
ADO 2 

OFF [jJ 
} CHOOSE THI RD BIT 

+6 

•7 

EC ... OFF 

ON @) 
} CHOOSE FOU RTH S IT 

•e \JO ON 

•9 I 16 10 DECODED 

•10 R 

• ll 6 

• It 

IETC > 

Figure 3: Use of the binary tree tables in programs EXPl and 
EXP2 . This annotated table interprets the first 13 bytes of the 
lookup table in both the code-expansion routines . ft cor
responds to the part of the binary tree in figure 2 that leads to 
the letters E, /, and R. This figure shows the process by which 
1010 is decoded as the letter I. 
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32K $2795 
Mo re 1t\ln LU\ 1n 1elhge-nt tfl tmsnal, 1h-e Super8r1ln ou1per1orms many ol h:er 
so; s•oms r;os1m g trirtt 1Q t1vt ttmff It m:vc:l'L. E.ndowed w11h a h erty amount o r 
11:va1lltlto- $-Ohw..10 t9AS•C . FORTRAN, C0801.}. tho S1,1pef'8ra1n l:s ready to 
ti e on you r Lo ughest asaegnr:n•nt. You n1m1t HI Gan.Q1; l l.. •d9 tr. A<:ccunts 
Aece-ivaDle, Pll)'fOll. l n1i1en1o ry °' Word Proc.es.1 lng th• S:upe rBr••n h• nd.O:S 
&II o l 11'u!lm w1Lt'I &ue FEAT URES INCLUDE: 
• 2' aual ·C!.e:ru: 11 v rnln1tloppaes Y11•11h 360K bytH of d~5k :;toriJgo • A CP.'M DrS lo. 
Opiu r:i CI~ SY$tem- wrth a h1~h-poWi!'red 1ex1 edi to r, .as sembler and OebumJC' ' 

Model QD SUPER BRAIN HARO DISKS 
72P< Byl es disk slorage 
and 114K RAM 

$3895 

CORVUS 
10 megabyte disk 

10 Megabyte I
Lrs t $-499-5 

$4495 
16 Fixed-16 
Removable 

$9995 

• 80 co lumn by 25 line display
• 12" CRT 
• New screen ed itor 
• Spli t screen processi ng 
• Super fas l string handling
• 15 addiliona l basi c commands 
• Sup~orts relative record process ing 

Model 8032 
32K memory 

$1795 

NEW! 
Model 8096 
96K memory 

Call for price 
NEW 8050 DUAL DISK $1795 

1 million bytes on-line storage
and DOS 2.0toperating system 
NEW 2031 SINGLE DISK $595_ 

PRINTER Sr·~ 
CENTRONICS SALE 

737-3 ONLY -

CE NTRONICS 700-9 ____,-=""",..,,..,,,..,,,..,,...,,..,..i,::.L E;;.;;E;..;;D,;;EX,_,..:.;12'_' B~&.:..:..Wc..:' ..;.."'...:_'":..;_' :..;_" ;_;:_'" ___;15..;..9 - 

$1 295 $1895 ANDERSON JACOBSON
List · rt 114 1 uo Te1m1na1Ideal lo r Serial 

• 50 cps • Up to is- paper W•dlh ~--' 0 1d p rocessing and 
• T•actor Food • Parallel lnlerlace , .. m all tlusmesses. s995 
ror App le & TAS · S.O • 2 ch annel ' ASCII Code 
v@ r11ca1 ro r m. ~ • • Top o f Form 1 15 CPS Print oul 

CENTRONies ' Hig h Q uali ty Se lecl ric P<inllng 
Rel iable heavy du ty mechanism 

$ 95 Complet ely Relu rbished bv A.J .
737 Parallel 8 Deli.ered FREE 10 nea rest ervoce center 

DIABLO 630 
Letter Quality 

Special 
$2495 

List $2755 
• • O Cps 
• Us"s all 100 rM lal & pla stic daisy wheels 
• Au toma11c brd lrecl lonal p rin• lng 
• Fewer moving parl s On Site Warranty 

DEALER INQUIRIES INVITED 
ON DIABLO. CENTRONICS,
SUPERBRAIN, DYNABYTE 

XYMEC HQ 1000 
wi th 10, 12, 15 Pitch & 
Proportional Spacing 

• Z-80 COnlro lled $2495 
• Up to 198 co lumns 

A compll!'le s.el l-co n1a inff compul•r sys~itm with AP'PU: SO FT r10.mng poln1 

BASIC m ROM. ' ull A.SC 1l k•yboerd In 1. h1g h1 ""•'9M mold«S c.a rryJng c.•S<t. 


Features Include: 
• au10.-sta_n ROM • H11--Fle!I grnJ>l'ltcs aoo 15 color ll'ldeo ou•put 
• E;r; p1nd1bl t 10 48K 

Super1alko1 . . • ..... . . . . S279 
Disk . . . . . . . . • • . . . . . . . 645 
Add-On Disk . .• •.. , . • • . . 525 
Pasca l Card . . • . . . , . ... , 495 
Bus ines s Soltware . . . . . . 625 
Monitor . .. . . ...• , , . . . , 159 
Printer Ca rd . . . ... .. . •. , 180 

Mlcromodem . . . . . . . . Sl71l 
Superlerm (24 x 80) . l95 
Speechlab . . . . . . . . . . . 229 
CommunlcaHonCa rd . . . . 225 
Modem . . . . . . . • • . . . . . . . 200 
Graphics Prin ter ... . ... . 595 
Gral)hics Tablet . . . . . . . . 795 

tiapplc!JH 
I IS FlNALLy HERE 


128K.RAM!I 


CLOSE OUT SPECIALS! 


Cha1sworll1 Card Reader lo r TAS-l!O . .. .• 75{) 450 
Ax iom 801 . .. . ... . . . .. .. . .. . . . . . .... • • . 495 195 

Ptotoline PET to Cen tronlcs lnle<loce , • . , 199 49 

Micro tronics PET/ Ham ln,erle.c.e . .. . 125 49 


TEXAS lnitrumenu. '9'914 Sti95 Over 1000 software 
tw ll.h 13" color Manllor ) 

tapes, books, disks, 
on display. Come 
in and browse. 

$888 
CENTRONICS 704 

~ Up l)erlLOw-ttr Cue 
• lriJor: lo r FiH!c:J 
• RS-2.3.2 
Sen 11 rn1er1ae-t 

$1795 

VR-300 ..... .. .. .. .... .. ... S1 795 
(25cps Leller Q uatl ty} 
EPSON MX-80 . .. .. .. .... .. S 64S 
Paper T iger 445 • . . . . . . .. 795 
Paper T iger 460 .. .. . . . .. .. 1295 

MONITORS 
SANYO 12" GREEN ... .. . .. $355 
BMC 12" GREEN .. .. .. .. • • . 295 
LEEDEX I J" CO LOR . .. • 449 
ZENITH 13" COLOR . .. .. .. • 395 

lnn~~~~;==n1. 

Min.Credi! Card Order $75 

TO ORDER CALL (212) 687-5000 Mo~~F~~10-6 Sat. 11-5

The COMPUTER FACTQRYill 485 Lexington Ave., New York, NY 10011 (46th St. Lobby) 
Foreign order desk - Telex 640055 



The single board 

microcomP.uter 

that's perfect

for CP/NetTM 


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"' 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. white maintain

ing hardware isolation for each user. 


Just $1 ,395 ea. Generous dealer and quantity dis

counts available. Call or wrrte today for more details. 

CP/ Ne11nd MP/ M 1.re troldtl'Nlrlc• of Olgh1I R•M.trch. 

Ill.I§~§ 
M ulti-user M icrosystems 

1451 Irvine Blvd., Suite 11, Tustin. CA 92680 
(714) 730-5692. TWX: 910-696-1967 

CABLE: MUSYSTSTN 
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The index value here, a 1, is added to the previous result, 
giving T AB+2. The first bit has now been processed. 

Beginning on the second bit, 0 is added to the previous 
result and the new index value pointed to is 2 . This is 
added to the previous result, giving a new address of 
TAB+4. 

The second bit has now been processed. The nex t data 
bit, a 1, is added to the previous result, giving the address 
TAB +s. Adding the index value at this location, a 2, 
gives the new address, TAB+7. The third bit has now 
been processed. 

Adding the last data bit, a 0, gives the entry 130. The 
fact that this value is greater than 128 proves that it is 
really an index va lue of 2 with the flag bit set; 130 = 128 
+2. This tells the user that the next entry, two locations 
further, is the desired character. Adding the index value 
of 2 points you to the letter "I". Since a letter was found, 
the process is repeated from the beginning, continuing 
with the next bit in the data stream (providing that the 
supply of data has not been exhausted). 

Shorter codes are used for the more 
frequently occurring data elements, 
and longer codes are used for less 

frequently occurring data elements. 

COMP2 Description 
The COMP2 program, given in listing 3, is similar to 

COMPl except for one significant difference-the serial 
bit stream that results from the encoding process is 
packed and stored 8 bits to the byte. This provides true 
compression and is useful when the compressed file is 
stored in main memory or when the mas.s-storage device 
requires an 8-bit word . An interesting occurrence in using 
a compression scheme like this is tha t a low degree of 
data encryption occurs automatically when the bit stream 
is broken into 8-bit bytes. Referring back to the example 
where the word "compression" was represented by 47 
bits, you can see that the 8-bit bytes look like the follow
ing: 

(Binary) (Hexadecimal) (ASCII Meaning) 
01000111 47 G 
00001111 OF SI (Control character) 
01011011 58 Left bracket 
10001100 SC Not defined in 7-bit ASCII 
11010101 05 Not defined in 7-bit ASCII 
1101100 0(7) Insufficient data 

If someone looked at this data , it would not be im
mediately obvious that this is the word "compression" . 
Some knowledge about the processing method or some 
effort in decoding it would be necessary to retrieve the 
original word . 

EXP2 Description 
The EXP2 program, given in listing 4, is similar to 

EXPl except that it expects to find the data to be decoded 
in a packed form of 8-bit bytes. It works in conjunction 
with COMP2 . As in EXPl, the decoded data is sent to 
some sort of terminal device. Any other destination could 
be used with a slight code change. 



BASF presents 
astro case for 
floppy isks. 

Tough Tyvek sleeve
no paper dust, no 
static electricity. 

100% certification -
every single disk 
tested at thresholds 
2-3 times higher than 
system requirements, 
to be 100% error-free 

Cross-linked oxide 
coating- for low 
head wear and 
long, trouble-free 
media life. 

Double lubrication
lubricants both in the 
fonnula and on the 
di k surface, to mini
mize media wear due 
to head friction. 

Bi-axially oriented 
polyester substrate
for unifonn and reli
able performance 
year after year. 

Not just a strong case ... but an attractive, dust
proof, easy-to-carry case, with 40 BASF FlexyDisks 
included. Best of all, our new case is available in both 
5.25" and 8" configurations . 

Our strongest case is inside- BASF FlexyDisks, 
the product of more than four decades of experience 
in magnetic media ... the best value available in 

----------------------,
BASFg~~~Lll~~t~~tg~o~~.
Crosby Dn ve 
Bedford. MA 01no 

~-· II 
I 

Pl ase send me more information and prices on the new 
BASF 40-pack in D 5.25" D 8" configuration . 

I 
I 

Title I 
.,,....-~~~~~~~~~~~~~~~ , 

premium-grade floppy disks. For the name of your Company 
~~~~~~~~~~~~~~~~ 1nearest supplier, write BASF Systems, Crosby Address 


Drive, Bedford, MA 01730, or call 617-271-4030. ~~~~~~~~~~~~~~~- ! 

City Stale Zip I 
~Te--honel ep~__~~~~~~~~~~~~~~~~~ I 
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Listing 6: Listing of the execution of program FREQ (listing 5). 
This listing is the result of running the FREQ program, using 
eight lines of BASIC code as the text to be analyzed. 

0!( 
RlW OF F'RECUE'NCY Af;ALYSIS PROGRAM 

Et:TER Af\'ALYSIS TEXT, TERMINATE nTH % 

? 11 Pfl f=n-1" 


? 	 11 125 forn=O to f" 

? 	 "130 l=len(b$(n))" 

1 11? 	 " 140 for k= I to 

? 	 "150 a$=mid$ (b$ (n), k , 1 ) 11 

? 	 " 1150 for j=O to C'l 11 

? 	 "1 70 if l $ (j) =a$ goto 220" 

? 	 11 1AO ne:irt j" 

? 	 of, 

LETTER FRECUEt:cy ANALYSIS 

LEITER com:T PROB /IB ILITY 

·-··-···--·------------------------ -------. 	 1 7 . 75194E-03 
3 	 1 7. 7 51 94E- 03 

" 1 7. 7 51 94E- I) 1 

M 1 7. 7519t•E- 03 

t; l 7. 751911E-O'l 
7 1 7. 751911E- ()"l 

G 1 7 . 75194E- O~ 


A l 7. 75194E- 03 

x 1 7. 75194E-0"l 

s 2 1 . 550'.l 9E- 02 

E 2 l .55039E- 02 

B ?. l .550'.l9E-02 

K 2 l . 5c;fl~9E- 02 


A 2 l . 55039E-02 

I 2 l . 550"l9E-02 

D 2 1 . 5 5039E-02 

, 2 1 • 5 '>03 9E- 02 

R :i 2. "l25 SBE- 02 

J 3 2 . 32558E- 02 

2 l1 3.10078E-02 

L 3 .10078E- 02
1, 

T 	 s "l.87597E-02 
( 	 5 3.87597E-02 
) 	 5 3.87597E-02 
F 	 6 ti.65ll'JE-02 
r-: 	 6 t1.651lllE-02 
$ 	 6 4. 551l5E- 02 

7 	 5.42636E-02 
0 	 ~ 6.20155E-02 
0 	 10 7.75194E-02 
1 	 11 8.52713E- 02 

21 .1 ')2791 

"t. 0 0 


FREQ Description 
To aid in doing frequency analysis, a small program, 

FREQ, was written in Microsoft BASIC. (See listing 5.) 
This program counts the occurrence of symbols (letters, 
spaces, punctuation marks, etc) that have been entered 
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Line 	 Operation Performed 

10 Assign string space . 
12 Maximum number of unique sym

bols expected . 
15 Number of unique symbols 

entered . 
20 Text working buffer. 
30 Symbol count array . 
40 Symbol array . 
50 thru 110 Entry of text to be analyzed. 
80 Loop control for number of lines 

(may be increased). 
120 F is number of text lines entered. 
125 thru 180 Input line is transferred to text 

buffer. 
190 thru 240 	 Count number of each type of 

symbol; T is total count; C is 
count of corresponding symbol in 
symbol array . 

245 thru 278 Sort symbols by count in ascend
ing order . 

291 thru 320 Computer probability and output 
results. 

Table 3: Operations performed by lines of code in th e 
BASIC program FREQ of listing 5. 

and prints the frequency analysis . In order to include 
spaces in the count, the input array should be initialized 
to be filled with a symbol not occurring by itself in the 
text stream. The same symbol can be used to terminate 
the text-entry operation: I used a percent sign { % ). 

The size of the text block to ~ analyzed is limited only 
by available memory . To get a reasonably accurate 
analysis, the text block should be more than several hun
dred characters and be repre.sentative of the entire text. It 
is not necessary to do a frequency analysis every time a 
code is constructed . However, the closer the code lengths 
correspond to the frequency of occurrence, the more effi
cient the resulting compression will be. 

A sample run of FREQ is shown in listing 6 with the 
text input being part of the program itself. By comparing 
this output with the figures of table 1, you can see how 
the letter frequency for a BASIC source program com
pares to that of plain English text. 

Finally, since there are no remarks in the FREQ pro
gram, the information in table 3 will help you understand 
the program. • 
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Can your

word processor 


pass this screen test? 


WordStar™ software does·! 
And does it better than any other 
word processing system. Not only 
do you get all the sophisticated 
features you'd expect from the 
high-priced WP system, with 
WordStar you have a true screen 
image of what your printout 
will look like before you print it! 

With WordStar, you'll erase, 
insert, delete and move entire 
blocks of copy. Page breaks are 

displayed and automatically 
revised on the screen . You can 
specify enhancements like 
underlining and boldfacing, and 
much more. 

And WordStars so much 
easier to learn because of its 
unique and extensive self-help 
menus. Every typist in your 
office can be an instant screen star. 
Call (415) 457-8990 and ask 
for a copy of our WordStar demon

stration booklet. Remember, when 
you're the star, we're the star. 

Cm1ct0Plo)™ 

INTERNATIONAL CORPORATION 

The Star Maker 
M.croPro ln1ernational Corporation 
1299 4th Street. San Rafael. CA 94901 
(415) 457-8990 TE LEX 340388 
Sold through aulhorized dealers and 
dislnootors only OEM inquiries inv11ed 

·Runs on most ZB0/8080/6085 microcomputers with CP/ M (TM of Oig1lal Resea rch): 48K , and te rm inal witn addressable cursor. 
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Build an Intercomputer 

Data Link 


Have you ever wanted to share a 
program or data with someone, but 
had no way to get it from your 
machine to his without typing it by 
hand? While this facility is lacking on 
most microcomputers, it is so 
necessary to scientific and business 
computers that it has long been taken 
for granted. The power of a computer 
is greatly enchanced when it can com
municate with geographically distant 
computers. Computers can attain in
creased efficiency by sharing both 
resources and data, or by distributing 
the work load among connected com
puters. These capabilities also in
crease the versatility of the computer 
as a tool, and make possible such ser
vices as electronic mail and quick ac
cess to data. These and similar advan
tages will become available to the 
hobbyist and the small businessman 
through the use of intercomputer data 
links. 

This article describes a specific im
plementation of a connection be-

About the Author 
Mike Wingfield gra.duated from the Univer

sity of California at Los Angeles in 1972 with a 
PhD in computer science. Preseritly, lie is 
working for the computer con.suiting firm of 
Bolt. Berariek, and Newmari in Cambridge, 
Massachiisetts , wliere his specialty is tlie design 
and imp/ementatiori of intercomputer com
munication software. His hobbies ir1clude 
gardening and experimentatior1 with 6800- and 
6809-based microcomputers. 
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Mike Wingfield 

93 Pine Hill Rd 


Bedford MA 01730 


The power of a com
puter Is greatly en
hanced when ft can 
communicate with 

geographically dJstant 
computers 

tween two computers that provides a 
symmetrical facility for terminal link
ing and memory-to-memory file 

transfers. Terminal linking implies 
that the output from each terminal is 
echoed on the remote terminal. File 
transfer implies the error-free 
transmission of a block of data from 
one computer to the other. The pur
pose of this article is to provide in
sight into the requirements of large
scale network design through an ex
amination of one specific implemen
tation. 

System Overview 
As presented in figure 1, each end 

USER 8 

COMPUTER TERMINAL 

USE'R A 

TERMINAL COMPUTER 

Figure 1: Typical data-li11k system co11figuratio11. Although the con11ectio11 betwee11 the 
terminal a11d the computer is hardwired (ie: a direct electrical co11nection). the data link 
between computers (bridging a large distance) is usually accomplished via radio or 
telephone link. 



y is the 88G Printer 
the new industry 

test verifies 
operational sta tus of 
the printer eac h 
time power is appl ied 

customizes the graphic printout, and 
a lphanumerics can easily be included 
for titling of graphs and illustrations. 

leader? 

QUALITY 
The attractive, durable 88G casework is 
formed from impact-resistant, Aa me
retardant Styron. Microprocessor con
trolled stepper motors provide precision 
control over print head and paper 
positioning. Computer quality tractors 
position paper for readability and are 
fully adjus table to accommodate varying 
paper widths. 

MICROPROCESSOR 
CO TROLLED INTERFACE 
The microprocessor array provides the 
inte lligence for a dual RS232 seria l 
and a Centronics type parallel interface. 
Both inputs are fu lly buffered to allow 
the 88G to receive da ta and print 
simu ltaneous ly. A IK cha racter buffer is 
standard with a 2K buffer avai lable as 
an option. 
The short line thruput of the 88G has 
been increased by incorporation of a 
Quick Crrncd feature tha t fully utilizes 
the b idirectional /unidirectiona l printing 
capabili ti es. Built- in diagnostic and 
self-tes t capabilities allow the user to 
easily pinpo int system problems and 
a Powt•r Ou co nfidence 

VERSATILITY 
The 88G prints a full upper and lower 
case 96 character ASCII set with a crisp, 
clear 7x7 matrix in 80, 96, or 132 co lumn 
forma ts. For text processing and 
co rrespondence applications, a n llx7, 
80 column se rif style matrix can be 
selected by switch or software command. 
The dual tractor/ pressure-feed paper 
drive system allows the user to choose 
either pin-feed, roll, or si ngle sheet 
papers up to 9.5 inches wide. 
Complete forms control allows the 
88G to be quickly configu red for print ing 
single or multiple-ply invoices, purchase 
orders, checks, or any type of preprinted 
form. Optional pa per roll holders and 
single sheet feeders can be quick ly 
attached. 
T he wide use range of the 88G makes 
it the perfect companion for business 
systems, data processing, RO teleprinter 
and terminal printer applications . 

GRAPHICS 
A high-resolution, dot-addre ssable 
graphics option can be added for appli
cations requiring plotting, printing of 
screen graphics, drawings, illustrations, 
etc. Single dot print reso lution greatly 
extends the usefulness of th e graphics 
capability. Selection of one of the 
four horizontal dot densities ava ilab l 

LONG LIFE 
RIBBON CARTRIDGE 

Ribbon difficu lties are m inim ized 
through use of a continuous loop cart
ridge with a five million character life. 
It is easily changed without opening 
the case, and wi thout any complicated 
or messy threading operations. 

PRICE 
Every detail is directed toward provid ing 
a heavy-duty, commercial quality 
printer for only $749.00. No othe r printer 
on the market today can provide its 
quality, features and performance at 
a comparable price. The SSG is an 
obvious industry leader. 

£~111111 

Micro Peripherals, Inc. 
4426 South Century Drive 
Sa lt Lake City, Uta h 84107 
Phone (801) 263-3081 
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Now-Break Through The64K 
Micro-Memory Limit! 

SWEET 

SIXTEEN 

Bank Selectable 16K Static RAM 

i 
SAVE $50.® 

LIMITED TIME OFFER 
Oon'1 buy any more ant ique RAMs (RAM without 
bank se lecl) - now 1here's Neironic's new 
SWEEl SIXTEEN board fealuring auniversal soil · 
ware bank selecl syslem. SWEET SIXTEEN is 
capable of addressing 2,048 different banks. 
With SWEET SIXTEEN boards you can add mem
ory beyond the 64K limit, or expand to a multi
lerminal syslem. 

LOOK AT THESE FEATURES: 
• 	 300 NS, low power 2114 's. 
• 	 Sohware Bank Selector - Universal decoder 

vwrks with Cromenco. Alpha Micro. Ne ironies. mos1 
olher syste ms. or vou1 des ign . On board dip 
swi1ches, Bank Select Enab le : Resel Enable: Rese1 
[)isable; Pon Address; Port Data. 

• 	 All Inputs And Outputs mee l 1he proposed IEEE 
S1andards lor the S- 100 bus. 

• 	4.0 MHz Operation . 
• 	 Schmin Trigger Bulfer on all signa ls for maximum 

noise immooi1y. 
• 	 AddrH11ble On 16k Boundaries. 0-64t dip 

switch selec1able. 
• 	 Ph1ntom Option. dip switch selec table. 
• 	 PWR/MWRITE Option. dip swi1ch selectable. 
• 	 LED Indicator to display s1a1us. 
• 	 Glau Epoxy PC Board with go ld·p la1ed coniac1s 

and double-sided solder m.ask. 
• 	 fully Soc~e1ed. 
• 	 four Separate Regulators lor maximum s1abi li1y. 

10-Diy Monsy-B1t:k Policy Far Wi,.d & f1st1d 
I/nit: Try a fully wired board - lhen eilher keep it , 
return i1 for ki1. or simply re1urn ii in working cond1 · 
1ion. 

Conlinent•I U.S.A. Cndil Cini Buy11s 
•• • • • • • • • • • Outside Cannit1icut: • • • • • • • • • ••• 

CALL TOLL FREE: 
800-243-7428 

From Coonw it lll Or H>r Assisi ar>ee 
12031 3S4-9375 

Please send 1he items checked be low, 
D SWEET SIXTEEN kit: No. S-16 . . (reg. price 

S249.951 now S199.95' 
0 	 SWEET SIXTEEN , fully assembled , luted, 

burned in; No. S-16W ... (ieg. price S289.95l 
now S239.95 • 

"Plus S2 postage fl insurance. Connec1icot residents 
add sales 1ax. 

Toi al Enclosed: S -------- 
0 Personal Check 0 Money Order/Cashier's Check 

• 	 D VISA D Masier Charge rnank No. ) 
Attl. No . Exp. Oale__ 

Signature ---------- 
PrinlName ____________ 

Address---------- 
City _____________ 

Sta1e_______ Zip ---- 

11\\NETRONICS 

RESEARCH & DEVELOPMENT, LTD. 
333 Li tc'11ield Rd.. New Milf()(d, CT 06776 

Computers can attain 
Increased efficiency by 
sharing both resources 

and data. 

of the connection consists of a com
puter and a terminal (such as a 
teletype or a video display terminal). 
The local computer is connected to 
the remote computer via a data link 
that is implemented by an asyn
chronous serial hardware interface 
and the software necessary to support 
data transfer . The data link may be 
hardwired if the distance between 
computers is short; or, it may consist 
of a pair of modems connected by a 
telephone line if a hardwired line is 
inconvenient. Figure 2 illustrates the 

hardware configuration of each com
puter- in this case, a 6800-based 
system. Two ACIAs (asynchronous 
communications interface adapters) 
provide the necessary interfaces to 
the terminal and to the line. The soft
ware involved occupies approximate
ly 700 bytes of memory . 

The user interface can be defined as 
the view the user has of his computer. 
The interface to the data-link soft
ware was designed to be as simple as 
possible (to reduce the amount of 
software), and yet provide the user 
with two capabilities: 

• Echoing of characters typed by one 
terminal on the other terminal. This 
feature enables two persons to com
municate with each other. This is the 
transparent or linking mode, which is 
the default state of the software. 
• Initiation of a file transfer from one 

6800 
MICROPROCESSOR 

/' 

~J\,-- 

. . READ-ONLY 
' ..· ;,}·' MEMORY 

f' ,,. 
\.- 

l 1 
PROGRAMMABLE., 
MEMORY 

/' 

~1\....-- 

ASYNCHRONOUS 
·~:.,.:r,:, ...... ' COMMUN ICATIONS 

.· IN TERFACE 
A OAPTER I A CIA) 

/' 

l 1\,-- 

,· 
ASYNCHRONOUS 

MODEM 
~ 

TO OTHER 
COMPUTER 

, ~~'-'·~· .: 
COMMUNICATIONS 

TERM INAL 

....... 
DA TA 
BUS 

...... 
ADDRESS 

' INTERFACE 
ADAPTER ( ACIA) 

Figure 2: Hardware configuration of a 6800-based computer. The computer com
municates across the data link by means of the AC/A, which converts the 8-bit bytes of 
infonnation to a continuous (serial) stream of bits. This serial bit stream is transmitted 
by use of the modem, which translates between the binary signal and a signal that can 
be carried across telephone lines. 

BUS 
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(CHEC KS UM·(CHECKSUM·
ETXOLE GENERAL FRAME FORMAT OLE STX (OPCl LOW)HIG H ) I S { 


OATA BYTES 

Figure J: Frame format for data transmission . A frame is information that will be transmitted across the data link as a unit and 
checked for accuracy upon receipt. For the purposes of transmission accuracy, the data is preceded by a header and followed by a 
trailer. OLE and STX are both 1-byte ASCII characters. (OPC) stands for opcode, which is a 1-byte quantity that tells the receiver 
what kind of data follows . A running 2-byte to tal of the data bytes is kept . This is deposited as a checksum, high byte first , and is 
used by the receiving computer as a check against transmission errors. 

(a l AOORE SS FRAME : OLE STX 30 
(AOOR· 
LOW) 

( ADDR · 
OLE ETX 

(CHECKSUM (CHECKSUM
H IGH) HIGH l LOW) 

\ (CHECKSUM ·!CHECKSUM·
ETXOLE(bl DATA FRAME : OLE STX 31 LOW)HIGH I 

DATA BYTES 

(cl ACKNOWLEDGE FRAME : OLE STX 32 OLE nx I CHECKSUM - (CHECKSUM -
H IGH) LOW ) 

(d) NEGATIVE 
ACKNOWLED GE FRAME : OLE STX 33 OLE ETX (CHECKSUM I CHECKSUM· 

HI GH ) LOW I 

Figure 4: Frame formats for different types of data . The third byte in each frame dictates the type of data sent in that frame . A hexa
decimal 30 means that the current frame contains a 2-byte hexadecimal address, sent high byte first : this is an address frame, with for
mat as illustrated in figure 4a. A hexadecimal 31 denotes a data frame , which is the only frame that has a variable length. (See figure 
4b.) Because the end of the data is marked by a DLE ETX sequence, a DLE within the data byte area is transmitted twice to indicate 
that it is data , rather than the end of valid data. A hexadecimal 32 denotes an acknowledge or ACK frame (figure 4c) , while a hexa
decimal 33 denotes a negative acknowledge or NAK frame (figure 4d). The address and data frames are sent to the computer that is 
receiving data . The ACK and NAK frames are sent from the receiving computer to acknowledge error-free or faul ty transmission of 
the previous frame , respectively. 

computer to the other. This is done 
by specifying a local starting address 
of the file, the remote loading-start 
address, and the byte count of the 
file. This is accomplished by a simple 
command interpreter that asks for 
these three parameters and initia tes 
the transfer. Data blocks are 
transmitted by one computer, and 
their reception acknowledged by the 
other. This is the file-transfer mode of 
the software. 

The following information outlines 
the sequence of events leading to the 
transfer of a file between computers. 
User A dials up user B over the 
telephone and both computers are 
connected via modems. (See figure 1.) 
User B tells user A, via the link, the 
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name and loading location of the 
desired file. The file can be a BASIC 
program, an assembly program, a let 
ter, or any other kind of file . 

User A types a control-F that in 
itiates the local command interpreter, 
resulting in "S:" being displayed. User 
A keys in four hexadecimal digits 
(representing the source address) and 
a carriage return. The command in
terpreter types "D: " and waits for 
four more hexadecimal characters 
and a carriage return (representing 
the destination address). 

Finally, a "#:" directs user A to 
type in the byte count and a carriage 
return; this begins the file transfer. 
When the transfer is complete, user 
A's computer returns to the linking 
mode . Further file transfers can then 

be negotiated before the telephone 
connection is manually broken. 

During specification of the ad
dresses and byte count, a backspace 
erases the previously typed character 
and a control-X aborts the command 
interpretation and returns the com
puter to the linking mode . Any illegal 
hexadecimal characters typed are ig
nored and the terminal bell is sound
ed for each occurrence. 

Communication Protocol 
To insure correct interpretation of 

a sequential stream of bytes, a com
munication protocol that imposes 
meaning on the data stream must be 
specified . Computer protocols, like 
human protocols, are those modes 
of behavior agreed upon between 



t)alf(,UJftfi~etfiy_sr about ~ords, seJJfeJJces, 

~-am-JC:-f4f_~?WJ5J.gf:f!:J? ~fsaljCBf~~f·:/J
_j_sfa-lqyr.seveiaf documel}f.s a,,i jipymms at once-
is aMoalte/J unequaled fzy an.J Otfjer wstem. 

):imetfjysf' cal} 6e mod[P,.ed to suitypur !Jeeds because 
w~ ~(1/. tf;,e source:Jpr the commaf)as. ?.rou can 

filrbittarif} a7ter tfie Be~P.vior!faw commdid.! 

OneyearS Sleffort:rJs indu~-;cwe ~on't fea:veyou
toJevd Jpryour:sf_!;I,, Am our ~r;orougp? reada.bfe. 
documeiftaJIDfJ 6as -received _bfttli acdaunftom our 
users.)!lJt).e@fst comes witf;"tf}e J3.D,5 C 
com/Ji/er~ ,a-tow maTJY qtfjer woia~~ocessftJ!{'

" ~stems ieryou wnre;;r:etca.ms ~ we[[,? 
Amethyst $350 (less C compiler $250) manual $35 


Mince (Amethyst text editor) $125 manual $15 demo disk $10 

Scribble (Amethyst text formatter) $125 manual $15 


Mince and Scribble ordered together $175 


81148K CP/MR required. Available on soft sector diskettes. Mince and 
Amethyst require a cursor-addressable terminal. Dealer, site, OEM, 

and **NIX versions and I icenses available. 

Mark of the Unicorn, P.O. Box 1123, Arlington, MA. 02174 (617)489- 1387 
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Tbs dsys of comp/ic11t1d, unrsliab/a, 
dynamic RAM 11ra gona: 

INTRODUCING 

JI-

the ultrabyte memory board

$199. 95 (=~~~awry) 

Netronics consistently oflers innovative products at un
beatable prices. And here we go again -with JAWS. 
the ultrabyte 64K SIOO memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems ol d\'namic RAM with a 
sta le-of-the-an chip from Intel that does it all. Intel's 
single chip 64K dynamic RAM controller el iminates 
high-current logic parts ... delay lines ... massive 
heat sinks ... unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
look what JAWS oflers you: Hidden refresh ... fast 
perf01mance ... low power consumpt ion ... latched 
data outputs ... 200 NS 4116 RAMs .. . on- board 
crysta l ... BK bank selectable ... fu lly socketed . 
so lder mask on both sides of board ... designed for 
8080. 8085. and ZBO bus signals . .. works inExplorer. 
Sol. Horizon. as well as al l other well-designed S100 
computers. 

IS/VEYOURCOMPf/TfRABISBYTEOFMEMORY I 
POWER WITlf JAWS - SAVE UP 7D 190 ON 
INT1lOOUCTURYl/M/TfD-OfffRSl'ECIAI. PRICES/ 

UHDECIOED7 rtlY A ll1/fll 161C J4~ IN YOIJll CQMPIJTER ON 01/R 
10-0A Y MOllFY- ll4CK OflER ISPWFY m:.fl COMNTtJI! 

' ---------·---~--------------CPTIJ•Un~u.SA. CIUll"I UADtll'l'IAS GUTMGtCtl••tCTIC'6tt4U • 

: CALL TOLL FREE 800·243-7428 l 

:B\iiliiii1cs1·~~·~~~~SE~TD~;~1 

333 Litchfield Road. New Milford.CT 06776 1 

Please send the items checked below: 
'l JAWS 16K RAM kit. No. 6416. $199.95." 
rJ JAWS 16K RAM lullv 11nmbl1d. 1es1ed. burned in, 

No. 6416W. $22'.l.95." 
n JAWS 32K RAM kit, No. 6432. (reg. price $329.951 . 

SPECIAL PRICE t299.95.* 
'l JAWS 32K RAM lully Hnmbled. IHted. burned in. 

No. 6432W. (reg. price$369.95!. SPECIAL PRICE 
$339.95.• 

r1 JAWS 4BK RAM kit. No. 6448. (reg. price $459.95!. 
SPECIAL PRICE t399.95.* 

' J JAWS 481( fully 11nmbled. letted. burned in. No. 
6448W. !reg. price $509.951 . SPECIAL PRICE 
$449.95.* 

"l JAWS 84K RAM kil, No. 6464. (reg. pr ice SS!r.l.95) . 
SPECIAL PRICE '499.95.• 

1 JAWS 641< RAM fully HHmbted. 1111ed, burned in. 
No. 6464W. {reg. price $649.951. SPECIAL PRICE 
$559.95.* 

"l hp-.1ion kil , JAWS 16K RAM module, lo expand 
any of lhe abooe in 16Kblocks up to 64K. No. 16EXP. 
St~.95." 
•All prices plus S2 pos1age and handling. Coonec1icu1 
residenls add sales lax. 

Total enclosed:S _ _ 
'l Personal Check ~ J Money order or Cashiers Check 

: 'l VISA 'l MASTER CHARGE (Ban No •• _J 
1 Acc1 . No ·--- _ Exp Oaie _ 
1 Signa1we 
: Prrn1 Na.meAddress ___________
1 
I City --- ---------- 
: Stale ___ ----- Zip _ __ • 
1_'2 ~e~d_m_;~~~°.'..~~o!: ______________1 

parties. Bridge-bidding sequences are 
an example of a human protocol, 
although the complete protocol 
agreement between partners must be 
negotiated. Computers require 
precisely specified protocols . 

To encode meaning into a data 
stream, the concept of a frame must 
be introduced. A frame is a stream of 
bytes with a beginning-of-frame 
mark, a coded portion (which deter
mines the use of the data ), the data, 
and an end-of-frame mark . To enable 
more reliable communications along 
a noisy channel, a checksum is ap
pended to the end of the frame; this is 
used by the receiver to verify that no 
bits have been dropped. Figure 3 
presents the structure of the frames 
selected for this fil e-transfer applica
tion. 

Computer protocols, 
like human protocols, 
are those modes of 

behavior agreed upon 
between parties. 

Since each byte in a stream can 
assume any one of 256 values, a 
special technique is used to denote the 
beginning and ending of a frame. One 
particular byte is selected to be the 
data-link escape (OLE), to signify that 
the next byte is to be interpreted as 
either start of frame (STX) or end of 
frame (ETX) . The receiver , when see
ing a DLE and a STX in series, knows 
that a frame has begun. When the 
OLE ETX pair is received, it knows 
that the end of frame has been 
reached and that the next 2 bytes con
tain the checksum . To preclude the 
appearance of a OLE STX or OLE 
ETX pair within the data portion of 
the frame, all DLEs in a data frame 
are doubled - that is.. transmitted as 
OLE OLE. The receiver, seeing two 
sequential OLE bytes, simply discards 
one of them to restore the frame to its 
original length. 

The byte following the OLE STX is 
assigned the function of an operation 
code (ope) that is used to give mean
ing to the data portion of the frame . 
Four types of frames are defined: an 
address frame (hexadecimal 30), a 
data frame (hexadecimal 31), an 
acknowledge frame (hexadecimal 32), 

and a negative acknowledge frame 
(hexadecimal 33). These four frames 
represent the minimum set required 
to successfully get a file transferred 
from one computer to another in a 
simple, yet reliable fashion. 

One design possibility not used 
here would put the address field in the 
data frame so that the start-load ad
dress for each frame would be 
available just before its associated 
data. This would have eliminated the 
necessity for the address frame; 
however, it would require a buffer in 
the receiver equal to the length of the 
frame. The buffer would be used to 
hold the data until the checksum 
verified that the received data is 
perfect. If the data were not buffered, 
but was simply stored at the address 
specified, then an error in the address 
bytes would cause the data to be 
stored in the wrong portion of 
memory. With a separate address 
frame, the address will be verified as 
correct before the data arrives so that 
no receive buffering is required. 

Following receipt of the address or 
data frame, the receiver returns either 
an acknowledge (ACK) or a negative 
acknowledge (NAK) frame, thus in
dicating whether the frame received is 
perfect. The sender uses this informa
tion to decide whether or not to 
retransmit the frame. Thus, both 
computers must communicate to get 
the whole file transferred without 
error. 

Figure 4 illustrates the structure of 
each of the four types of frames. Data 
bytes corresponding to the code for 
OLE are doubled only in the data 
frame, which has variable length . 
This is unnecessary in the other three 
frames because they have a prede
fined length. 

The checksum is simply a 16-bit 
sum of all the bytes in the frame (ex
cept the first OLE and the trailing 
ETX). This provides an undetected 
bit-error rate which is adequate for 
this application. 

The frame structure is used only in 
file-transfer mode; in linking mode, 
each character is sent immediately; 
no error checking is considered to be 
necessary . 

The lowest level of protocol in
volves the hardware interface be
tween the two computers. In this ap
plication, the two computers are con
nected over an asynchronous bit
serial channel. This technique was 
selected for several reasons . A serial 
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- - \j~(I cammodore 
4008 (BK RAM - 40 Column) . . .... . . ...... . . . . . $ 795 
16K " B" (16 K RAM - 40 Column) . . . . . . . . . . . . . . 995 
32K " B"(32K RAM - 40 Column) .. . . . . . . . . . . . . . 995 
321< " N" (32K RAM - 40 Column) ......... ..... 1295 
4032 "B" (32K RAM 4.0 Basic - 40 Column) . . . . 1295 
4032 "N"(32K RAM 4.0 Basic - 40 Column) . . . . 1295 
4016 "B" (16K RAM 4.0 Basic - 40 Column) . . . . 995 
4016 " N" (16K RAM 4.0 Basic - 40 Column) .... 995 
2022 Tractor Printer . . . . . . . . . . . . . . . . . . . . . . . . . . . 795 
4040 Dual Disk (340 2.0 DOS) . . . . . . . . . . . . . . . . . . 1295 
8050 Dual Disk (1 Meg, 2.0 DOS) . . . . . . . . . . . . . . 1795 
8010 IE EE Modem . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 395 
CZN Cassette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
PET  IEEE Cable .. .. . . . . . . . . . • . . . . . . . . .. . . . . . . . 40 
IEEE-IEEE Cable .... ... .......... . ....... . . .. . .. 50 

ALTOS COMPUTER SYSTEMS 
RAM DISK 

ACS 8000-IS 64K 250K $2840 
ACS 8000-28 64K SOOK 3500 
ACS 8000-1 64K SOOK 3840 
ACS 8000-2 64K 1M 4500 
ACS 8000-4 64K 2M S600 
ACS 8000-5 64K 1M 5990 
ACS 8000-6 Mul2  Multi-User 
(14.S M-Winchester) 112K 1M 10,670 
(29 M-Winchester) 112K 1M 11,870 
ACS 8000-6 Mul4 Multi-User 
(14.5 M-Winchester) 208K 1M 11,960 
(29 M Winchester) 208K 1M 13,160 

EPSON PRINTER 
MX-80 

80 Columns, 9x9 Dot Matrix 
Bidirectional Printing .. $645 
Interface Cards 
8140 (RS-232) ........... $55 
8161 (IEEE 488) . . . . ....... 55 
8131 (Apple Card) .... .. .. 85 
8230 (Apple Cable) ....... 25 
8220 (TRS-80 Cable) .. . ... 35 

PROFESSIONAL 
SOFTWARE 

WordPro I (SK) ... $29.95 
WordPro Ill 
(40 Col.) 16K . . ... 199.95 
WordPro Ill+ 
Enhanced 
Version ......... 295.00 

WordPro IV 
80 Col., 32K .. . ... 375.00 

WordPro IV+ 
Enhanced 
Version ... .. . ... 4SO.OO 

NEC 
Spinwriter 

5530 (Parallel) ..... ... $3055 
5510 (Serial) .. .... ...... 3055 
5520 (KSR-Serial) ... .... 3415 

TRACTOR OPTION ... 225 

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 
COMPUTER 

SYSTEMS 
."'-
ATARr 

.._~r--0 

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 DR IVE ......... .. .. ... .... 599.95 

NEECO also carr ies all 
available ATAR I software 

APPLE Ill in Stock!! 
128K, 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 8) 

DIABLO 630 
45 CPS, Letter Quality 
RS-232 Port ...... $2,710 
Tractor Option .... . 250 

C. ITOH Starwriter 

• ::h FP 1500 

55 CPS 
Letter Quality 

High Re liability 

25 CPs, 
Letter 

Quality 
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NEWiii THE * 
ELECTRIC MOUTH 


lor s100, Elf II, Apple, TRS-80 Level n ~ 

From $99.95 kit 
Now - leach your computer to 
talk, dramatically increasing 
the interaction between you 
and your machine. 

TI1al's right !he ELECTRIC MOlITH actually lets 
your computer tal k! Install ed and on-li ne in just 
· lnutes. it's ready for spoken-lansuage use in office, 
business. industrial and commercial applications, 
in ga mes. special projccls, R&D, r.ducation, secu
rity devices - there' s no end to the ELECTRl C 
MOU11-l 's usefulness. Lock at 1hese fea tures; 

* Supplied w ilh H J word5/Jell e rsl phonem1?!i/ 
nu mbers, COp(l ble of produd ng hundreds n[ wards 
and phrnses . 

* Expand1Jb1r. on ·bonrd up lo t housand~ nf word!',i: 
ond phrases (jus1 odd oddi tional spetth ROMs as 
they become ovailohlc). 

• 	 r our models. which plug direct ly inln SlOO, Apple. 
F;Jr 11 and TRS.00 Level 11 r.om putm·•

• 	 Ce' it lo la lk by using eilher Bnsic or rnacltine 
lanBuage (~ery easy fo use, camplct · inslruciions 
with examples includod). 

• Uses 	 NatloM I Scmiconducl.or's "Dlgllalkcr" 
system. 

• 	Includes on·boa rd audio ampHllcr ancl spealwr. 
with provisions for exlerno l speokers and 
ampliller. 

• Adds a new dimension and excitemenl 10 pro· 
grommi ng: llll you rood i[y existing Pl'O!lr8ms and 
ll'lmes to add spoken announcements ol resu lt s. 
\.Yamings. elc. 

* lnslalls in i"8• minutes. 
Principle or Operation: The ELECTRIC MOUTH 
stores words in their digital equivalents in ROMs . 
When words, phrases, and phonemes a re des ired. 
they are simply called for by you.r program and then 
synthesized into speech. The ELECJ' RIC MOUTH 
system requires none of your valuable memory 
space except for a few address!!S if used in memory 
mapped mode. In most cases. outpo l ports (user 
selectable) are used. 

Spohn Mal<rial lndudo:<( 
OOH r::litt1• tiH1 .. Jo.11u lndiH II.limber .. IC t 
IWo '*'dttn crmt:rl down II ur lttDlnd d 11 

~~ :~ = ::::iki: ~r:.. 
:~ ~~ :!':11: ::w =:. =r ~ ~ ;
lle'll'.n 11.ty 20mA i lJeni:# l~J bX1' p.ll'tltl~ JUI,, j i. 

~11~1 ;·~ ::: ::~:: = llan =.it ~= ~ l 
~ewn Q'nd === ~~ ~~: ~~ :t:.. '" 
~~ ~rid ~ f:eMH =~t ~;: ~~ : 
=~ ~~ == ~~~r =~• :'~ ~~ : 
=~~ :~ = ~r :ule~ ~ ~ 
...f;Jf If" ond "The Efoclrlc Mouth" orv n:g. llTJdcmarks o/ 

'ctron f<::1 R&D Ltd. ··11pple" is a rag. troilemnrh n/ /\pplo 
Computer Inc. ' "TllS-00 Lc""l 11" is o mg. trodcmorh o/ Tandy 
Cotp. 

tonllnenlal U.S.A. Credi! Cud BuyNs Outside ConnecUcul 

: CALL TOLL FREE 800-243-7428 
: TO Order From O>nnecllcUI Or For Tecllnh;al Assls1uice, l!lt., 

! Call f203) 354·9375 
:NETRO NICS R&D LTD.neptB4 
: 333 Litchfield Road, New MiHord, CT 06776 
: PJeose sen d the items checked below: 
: o s1oo"Elec1r1cMou1h"lc11 ...... . . .. ... . so9.os . 
• 0 Elf ll "l!leCirlc Mouth" k.11 .. . ..•...• •••• 199.0S • : o Apple " Electric Mouth" kl! .......... • . . SI 19.05 i 
: 0 TRS·BO Level II "Electric Moulb" kll .. . . . SI 19.0S . 
: Md 520.00 lorw~red & lt'Sled unilli. All plus 53.00 posliJSe& in- : 
• &'Ur.mce. Cann res . 11dd 1M1Jas tax. 	 • 
I 	 0 
: Total Enclosed s : 
: 0 Penon,111 Check 0 CIShler•s thetk/ llloo.ey Order : 
I 	 • 

: D Yt.s_a O MuterChlrge(BUkNo. 1: 

: ACCtN'O, 	 : 

:I Sl11n11ure Exp ,Dllle ___ :• 

, Prlnl • 
: Name 	 :
•:Address 

:c11y • 
;.!'!!~•••••.••••••••••••~1.11'••• • ••• ••• •••• i 
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STOPSIGNAL START 
LEVEL SI T DO Dl D2 03 04 D5 D6 D7 SIT 

0 

Figure 5: Serial transmission of data . When transmitting data between two computers 
on an asynchronous serial line , the data is transmitted 1 bit at a time with each byte of 
data (8 bits) framed by a start bit and a stop bit; a parity bit usually comes between the 
last data bit (D ,) and the stop bit but is omitted in this application due to the error 
checking already provided. Here, the byte being transmitted is binary 11010011 (read 
from right to left) . 

COMPUTER A COMPurrR 8 

SEND FILE SE RIAL LINE .. RECEIVESEND 

... 
"' a: ..0 ou> "'""oz 

<C"'... 
o:i;"' :Ii(J :i; 

<O "'· 
00 ::: "' ""<z • Uz 

. w 

0 
... "' a: a:• "' ...z 

SER IAL LINE 

0 
a: z 
0"" 
"' :Eo::E 
.. 0 
o" 
z= 
,,, "' "' ... 

z 

... 
"' 

Cl ..o"' 
<C"'w 
0 	 :e
"'.>" 
...- "'.., 
(J z 
a: a: 
= 0 
"' 

SEND FILE 
RECE IVE 	 SEND 

Figure 6: The interconnection of send and receive software modules. When computer A 
sends a data frame to computer B, the receive module of computer B tells its send 
module to transmit an ACK frame (if the data agrees with the checksum) or a NAK 
frame (if it does not). This acknowledge frame is received by computer A. which tl1en 
informs its send module to transmit new data , or retransmit the previous frame, as 
necessary. 

channel uses few wires when a direct 
connection is possible. For longer 
distances, the link can be made by a 
telephone line and standard modems. 
Also, there are integrated circuits in
terfacing directly to the micro
processor that can handle this format 
very well. Figure 5 demonstrates how 
8-bit bytes are transmitted along with 
their start and stop bits. To improve 
efficiency, no parity bit is used 
since the checksum provides error 
control. 

Software Description 
The software is organized into 

three cooperating modules: the send 
routine, the receive routine, and the 
command interpreter. The send and 
receive modules are used mainly for 
file transfer. The conceptual connec
tion of these two software modules in 
both computers is detailed in figure 6. 
The send routine of computer A sends 
to the receive routine in computer B, 
and vice versa. 

When the send module in A sends a 
frame, the receive module in B 

verifies the checksum and tells the 
send module in B to send either an 
ACK or a NAK back to A. The send 
module in B sends the ACK or NAK 
to A's receive module, which then in
forms A's send module that an ACK 
or a NAK was received. Thus, two 
flags are necessary for communicat
ing between the send and receive 
modules: one commanding "send 
ACK or NAK," and the other stating 
"received ACK or NAK." A "send 
file" flag to the send module of A in
itiates the file transfer . 

Note the symmetry. Because the 
send and receive sections in each 
computer are independent, and 
because they communicate by flags, 
the send output can be fed directly in
to the receive input in the same com
puter for test purposes during debug
ging. Files can be moved from one 
place in memory to another within 
the same machine, simulating the ac
tions of two coupled machines. 

The third module of code is the 
command interpreter, which is used 
to specify the source starting address, 

Text continued on page 266 
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QUALITY DISK SOFTWARE 

BACKED BY ON-GOING APPLICATIONS SUPPORT 

from SPECTRUM SOFTWARE 

APPLE II ® 
HOME FINANCE PAK I: Entire Series $49.95 ® © 
CHECK REGISTER ANO BUDGET: This comprehensive CHECKING ACCOUNT 
MA AGEMENT SYSTEM not on ly keeps complete records. it also gives you 
lhe analysis and con1ro l too ls you need lo actively manage your account. 
The sys tem provides routines fo r BUDGETING INCOME AND EXPENSE. 
AU TOMA TIC CHECK SEARCH. and BANK STATEMENT RECONCILING.CRT or 
printer repo rts are produced lor ACTUAL EXPENSE vs BUDGET. CHECK 
SEARCH DISPLAY AECONCILIA TIONREPDRTand CHECKREGISTER DISPLAY 
by month . Check entry is prompted by user-de fi ned menus of stand ard 
purposes and recipien t codes. speeding data entry and reducing disk 
storage and retrieval time. Six field s of data are stored for each check: 
amount . check no.. date. purpose. recipient and TAX DEDUCTIBLE 
REMINDER. CHECK SEARCH routines allow searching on any ot IP1ese da ta 
fields. Routines are also provided tor CHECK SORT by date and check no.. 
DATA EDITING and Report Formats. Up to 100 checks / mo. storage 
........ .... ... . . ... .... .. ... ......... . ... .... S39.95 

SAVINGS: Accounl managemelll system tor up 10 20 separate Savings 
accounts . Organizes . ti les and displays deposits. withdrawals and 
inleresl earned for each account Comp lete records sl1own via CRT or 
pnnter .. .. ...... . .. . ... . . .......... . ... ... . . .. $14.95 

CREDI T CARO: Get Control ol you r credit cards with this program . 
Organizes. slores and displays purchases. payments and service charg es 
lor up to 20 separare cards. Use lo r credit cards or bank loans . CRT or 
printer reports ... ... . . .... ....... . ............... 514.95 

UNIVERSAL COMPUTING MACHINE: $49.95 ® 
A user programmable computing system structured aroul1d a 50 row x 50 
column table. User defines row andcolumn names and equations lormin9 a 
unique compul ing machine. Ta.ble elemenls can be mul.tlplied . divided. 
sub tracted or added to any other element. User can de fi ne repeated 
functions common to row or column greatly simplifying table selup. 
Hundrecls ot unique compul1ng machines can be de fi ned. used and stored. 
and recalled. wit11 or wilhout old dala. tor later use . Exce ll ent for sales 
forecasts. engineering design analysis. budgets. inventory lists . income 
sta tements. production planning. project cost es timates-in short for a11y 
planning . ana lysis or report ing problem that can by solved with a table. 
Unique curser commands allow you lo move 1o any element change its 
va lue and immedialely see the etfecl 011 other table values. Enti re table can 
be prin ted by machine pages (user-defined 3-5 co lumns) on a 40 co lumn 
printer. 

COLOR CALENDAR: $29.95 @ 
Gol a busy calendar? Organize i1 with Color Calendar. Whelher it's 
birthdays. appointmen ts_business meetin gs or a regular oltice schedule. 
this program is the perlec1 way lo schedule your activit ies. 
The calendar display is a beautilul HI-RES co lor graphics calendar ot th e 
se lected monlh with each sched uled day highlighted in color. Using the 
dai ly schedu le. you can rev iew any clay of the month and schedulean event 
or acllvily m any one of 20 time slots from 8:00 A.M. to 5:30 P.M. Your 
description can be up lo 20 characters long . The system will also pfi nt out 
ha rd copies on your minimum 40.column pr inter. 

BUSINESS SOFTWARE: Entire Series $159.95 @(!) 
MICROACCOUNTANT : The ideal account ing system fo r small businesses . 
Based on class ic T-accoun1s and double-en1ry booking . this elficient 
program provides a ledger journal tor record ing posting and reviewing up 
to 1.000 transactions per month to any one of 300 accounts Ttie program 
produces CRT and printer reports covering : 
Transac tion Journal Bala nce Shee t 
Accounts Ledgers Income and Expense Statement 

Includes a shor t primer on Finan ci al Account ing . ReQlJi res 48K Ram 
. . . . . . . . . ' .... ....... .... ....... ... .... . ... ' ' . $49.95 


UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY 
and SAVE TIME tor the serious bu sinessman who must period ica lly 
Analyze . Plan and Es timate. The program was created using our Umversal 
Computing Machine and it is programmed to provide lhe following planning 
and torecasling tool s. 
CASH FLOW ANALYSIS SALES FORECASTER 
PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS 
PROFOR MA BALANCE SHEET JOB COST ESTI MA TOR 
REAL ESTATE INVESTMENT INVENTORY ANALYSIS 

Price. including a copy of the Universal Computing Machine .... 589.95 

TRS•BO © 
BUSINESS CHECK REGISTER AHO BUDGET: Our Check Reg ister and Budget 
programs expan ded to include lJP 10 50 budgetable ilems a11d up to 400 
checks per month. Includes bank statemenl reconcllmg and au tomatrc 
check search (48KJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $49.95 

ELECTRONICS SERIES: Entire Series $259.95 
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digita l log ic 
circuits before you bui ld them. CMOS. TTL. or whatever. ii it's digital logic. 
this program can hand le it. The program is an interactive. menu driven. 
lull-ti edged logic simula tor capableof simulat ing 1hebit-t ime response ot a 
logic network to user-speci1iecl input patterns. It will hand le up to 1000 
gates. including NANOS. NORS. INVERTERS.FLIP·FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS. UP lo 40 user-detined random . or 
binary inJ>ut patterns. Simu lation resu lts displayed on CRT or printer. 
Accepls network descriptions from keyboard or from LOGIC DESIGNER lor 
simu lation ..... .. .. .. .. .. .... ... ... . .. . .. 5159.95 @(j) 
LOG IC DESIGNER: Interacti ve HI-RES Graphics program lor designing dig ii al 
logic system. A menu driven series ot keyboard commands allow you lo 
draw directl y on the screen u1> to 15 differen t gate types . including TO ga te 
shape patterns supplied wilh the prog ram ancl 5 reserved for user 
specitication . Standard patterns supplied are NANO. NOR. INVERTER. EX· 
OR T-FLOP. JK-FLOP. 0- FLOP. RS-FLOP. 4 BIT COUNTER and N·BIT SH IFT 
REGISTER. User inte rconnects gates just as you wouldnormally draw using 
lrne graphics com mands. Nelwork descriptions tor LOGIC SIMULATOR 
generated simultaneously with the CRT diagram being drawn. 5159.95 @ 
MANUAL AND DEMO OISK: lnSlruclion Manual and demo disk illus1rating 
capabil i ti es or both programs .... .. .... . .... ... .... ... 529 95 

MATHEMATICS SERIES: Entire Series S49.95 @ 
STATISTICAL ANAL VSIS I: This menu driven program pertorms LI NEAR 
REGRESSIONanalysis. determines the mean. standard deviation and plots 
lhe frequen'y distribution of user-supplied data se1s. Printer. Oisk . 110 
routines .... . . . . ... _.. .... .. . .. _..... . ..... _... $19.95 

HUMER l ~A L ANALYSIS: HI-RES 2-Dimensiona l plot ol any lunclion. 
Automa tic scaling. Al your op11on. the program will plot the function. plot 
the INTEGRAL. plot the DERIVATIVE. determine the ROOTS. MAXIMA. 
MINIMA. INTEGRAL VALUE . . . . . . . .. .. . .. . ...... 519.95 

MA TRIX : A genera l purpose. menu driven program for determining the 
I VERSE and DETERMI NANTal any malri x. as well as the SOLUTIONto any 
set of SIMULTANEOUS LINEAR EQUATIONS. ........ .. ..... 519.95 

3-0 SUR FACE PLOTTER: Exp lore the ELEGANCE and BEAU TY al MA THE· 
MA TICS by creating Hl·AES PLOTS of 3-d imensionat surfaces from any 
3·variableequation. Disk save and recall routines for plols. Menu dri ven to 
vary surface pa rameters. Hidden line or transparen1plot ting .. . S19.95 

ACTION ADVENTURE GAMES: Entire Series $29.95 ® 
RED BAROll: Can you ou1tly the REO BARON? This fas t ac tion game 
simulates a machine-gun DOGFIGHT between your WORLD WAR I Bl -PLANE 
a11d the baron 's. You can LOOP. DIVE. BANK or CLIMB-and so can !he 
BARON. In HI -RES graphics. ........... . ... . .... . ..... S14.95 

BATTLE OF MIDWAY: You are in command ot the U.S.S. HORNETS" DIVE· 
BOMBER squadron. Your tar gels arethe Ai rcralt carriers. Akagi. Soryu and 
Kaga You must fly your way througt1 ZEROS and AA FIRE to ma ke your 
DIVE-BOMB run . In HI-RES graphics ................. .... S14 95 

FREE CATALOG-All programs are supp lied on disk and run on Apple II 
w/Disk & Applesolt ROM Card &TRS·80 Level II and require 32K RAM unless 
oth erwise noled. Detailed inslruct ions included. Orders shipped within 5 
days. Card users include card number. Add SI.SO postage and handling 
with each order. Calito rn ia res id enls add 6'h% sales tax. Foreign orders add 
55.00 postage and handling . 

SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 

FOR PHONE ORDERS: (408) 738- 4387 
DEALER INQUIRIES INVITED. VISA 
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YES 

YES 

NO 

IOIN T 

GET CHARACTE R 

YES 

RING BE LL 

RETUR N 
YES 

NO NO 

PR I NT AND 
SEND CHARACTER 

RETURN RETURN 

Figure 7: Flowchart for the command interpreter, 10/nt. Th is routine gathers the infonnation necessary to initiate the transfer of a 
given block of information between computers. An interrupt from the keyboard causes this routine to be executed (from the begi11
ning) every time a key is pressed. Th e value of KBSTA TE (keyboard state) causes the routine to ask for the starting address of the 
block to be sent (with the prompt "S:"). This is followed by a request for the destination address for the first byte (promp ted with 
"D: "), and the number of bytes to be transferred (p rompted with "#: "). Once this i11formatio11 has been given , the routine disables tl1e 
keyboard from furt her input (KBBLOCK=l) and sets a flag that tells tlie software send module to begin sending the block of data 
(XMITFILE=l) 

RETU RN 
PRlf'IT "S,"ON CONSOLE 

K BSTATE • 1 

RE TUR N 

KB STATE• 0 

RETUR N 

DECREMENT 
KBBUFF POIN TER 
BY I 

RET URN 

PUT CHARACTER 
IN BUFFER; 
PR INT CHARACTER 

YES 

CONVERT KBBUFF 

TO BINARY VA l.UE 


NO 

YES 

YES 

BYT E CNT • VALUE 

~ MITF ILE • I 

KBBLOCK• I 

SRCADDR • VALUE 

PRIN T "o," ON 
CONSOLE 

KB STATE • 2 

RETU Rl'I 

OE STA DOR • VALUE 

PRINT "H: " ON 
CO NSO l.E 

KBSTATE • J 

RETURN 
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MAIN FRAME POWER~ 

OSM's ZEµS multiprocessor computer system delivers main frame performance lor one lo 64 users
performance impossible in a s ingle processor micro! We start with the 8100 bus and mounl a 
ZBOA a.s 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 ZEµS can grow any lime from a 
single user lo 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 lo do console l/O and applications code . MUSE finds files last with 
a random directory access similar lo random file access. And MUSE protects shared liles 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 CPIM" compatible! 

Check the other 
multi-processors! 

Check the hardware! 
• 	SIOO compatible master processor (4MHz 

Z80A, 32K dynamic RAM) for disk and shared 
printer control 

• single board processor (4MHz Z80A, 
64K dynomic RAM), with 110 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 
industria l 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 dua l density 8 µ 
floppy disk 

• 26 lo 96 Meg abyte hard disk option 

• 	independent user processor reset directly lrom 
ecich keyboard 

Check the 
operating system! 
• all MUSE code written in Z80 native code (not 

8080 code) for last 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 
Hie access 

• common file area for shared programs and 
fi les eliminates redundant files whi le individ · 
ual user file areas protect each user's private 
files 

• shared fi le upda te with record level lockout 

• spool file can be displayed , updated, 
reprinted 

• 	password security protects multiple user data 
bases 

• MUSE supports stondard CP/M · word proc
essors, ut.ilities , and languages: MBASIC, 
CBASIC, PASCAL, FORTRAN, COBOL, 
FORTH, C. PL/l , etc. 

Check the price! 
• 	under $15 ,000 for 2 user, 160K RAM, 26 

Megabyte ZEµS system with dual floppy drives 

See OSM al the West Coast Computer Faire 
booth 1635, in Sari Francisco, April 3- 4- 5 

OSM 
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WE'RE SHIPP!~ZEJ..lS MICRO MAIN FRAMES! 

CAL~S ITODAY 408..496-6910 ex 40 

- 2364 Walsh Avenue #4 
· cPI • •'f1l'"e•edir•dem•rko10 1g.i.1Re•••«•' Santa Clara, CA 95051 
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r-;.w-1 
J LOOP I 
L-,.-_i 

I 
,J., YES ,_... 

RING 

XMITLOOP 

G 

XMITFILE • O 

YES 

0 

BELL 

BLOCKKB • O 

YES 

YES 

SENO NAK 
FRAMERETURN 

XMI TACK• 0 

RETA ANS • 3 

SENO AODRESS FRAME : 
SEQUENCE IS : OLE, STX, 
30,DESTAOORH,DESTAOORL , 
OLE,STX,CHECKSUMH, 

CHECKSUML 

XMITLOOP 

WAIT FOR " ACK RECEIVEO" 
SIGNAL I RECDACK • l l 

RETRANS•RETRANS · l 

NO 

PRINT ERROR MESSAGE· 
TRANSMISSION OF DATA 
FRAME FAILED 

Figure 8: Flowchart for the send module. This routine, when activated by the condition XMlTFILE=l, causes the computer to 
transmit a block of data in the fonn of an address frame, followed by a data frame. It waits in a loop until XMITFILE is set to 1, 
signaling that a block of data is ready to be transmitted. It then sends the address data frames , waiting after each for an ACK frame 
response from the receiving computer. If eitl1er frame is received imperfectly, the process begins again with the address frame. Soft
ware limits repetition to a total of three tries . Ali numbers used in this figure are he:cadecimal. Also, the variables ADDRESS, 
BYTECNT, CHECKSUM, DESTADDR, INDEX, and SRCADDR are a/12-byte variables. The subscripts Hand L refer to the high 
and low bytes, respectively, of a 2-byte variable. If the block to be transmitted is more than decimal 256 (hexadecimal 100) bytes 
long, it is transmitted in blocks of 256 bytes. 

On Flowcharting Interrupt-Driven When the data-link software (see the beginning of the routine (as is 
Routines listing 1) is running, it is usually in done with the IOint routine), con

The perceptive reader may the XmitLoop routine, repeating trol transfers to the instruction 
notice that the flowchart of figure the wait loop marked in the directly after the "bsr GetByte"
9 (on page 266) does not have a flowchart of XmitLoop. (See figure (branch to GetByte subroutine) in
return or end block. Although it 8.) If an interrupt comes from the struction most previously ex
may not be immediately obvious, keyboard, control transfers to the ecuted. (See figure 9.) This can be 
the same is true Qf the flowchart in IOlnt routine, flowcharted in accomplished because the GetByte 
figure 8. (The one return block that figure 7, and returns to the routine subroutine stores the return ad
does exist is used only when tl1e that was executing before the inter dress in the variable ACIAState; it 
XmitLoop routine is returning rupt. is this address that is jumped to 
from calling itself.) The reason for If an interrupt comes from the upon a serial line interrupt (see 
this and other seeming omissions serial line, control transfers to routine IOint in listing 1). 
has to do with the function of in some location within the Linelnput 
terrupts iri the data-link routiries. routine, but, inster:id of starting at 
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Circle 168 on inquiry card. 

INDEX • BYTECNTL 

SEND BEG INN ING 
OF DA TA FRAME ; 
SEQUENCE IS : OLE , STX , 31 

YES NO 

ADDRESS - SRCAOOR 

GET MEMORY BYTE , 
UPDATE CHE CKSUM , 
AND SEND ONE BYTE 
Of DATA FROM BODY 
OF DATA FRAME 

YES 

NO 

I NDEX= INDEX -l 
ADDRESS= ADDRESS+ ! 

NO 

SEND END OF DATA 
FRAME 1 SEQUENCE IS : 
OLE,ETX , CHECKSUMH , 
CHEC KSUML 

XMITLOOP 

WA IT FOR " ACK REC EI VED " 
SIGNAL (RECDACK • l) 

IN DEX • 100 

UPDATE CHECKSUM AND 
SEND SECOND OLE 

TOUGHEST 

BOARDS 

IN TOWN 


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

Want to pu1 your S-100 sysiem lo 
work in the world or computerized monitor
ing and process con1 rol? 

Dua l Systems has all the boards 11 
takes to do 1he job 1n the toughest factory 
environments. All are designed to function 
dependably 1n the real world ot industrial 
control. All operate with Cromemco. North 
Star and other S-100 systems . 
A/ D board. 12-bit precis10n. 32 sing le
ended inputs. Or 16 differential inputs. 25 
µ.s conversion lime. Veclored 1n\errupl. 
$635 Or $725 with 1 lo 1000 gain trans
ducer amplifier. Works with our the1mo
couple compensahon board and our 4-20 
rnA 1npu1 boards as well . 
D/A board. Four 1ndependen1 channels. 
12-b•I prec1s1on. Input is binary or 2s com
plemenl. Compallble with all exts!lng llO 
mapped software. $495. Drives our amph
lier board wnich outputs 4-20 mA. 
CMOS RAM board. On-board batlery 
back-up preserves data a year. 200 ns 
read/write lime. Runs at 4 MHz. BK bytes 
$590 16K bytes $990. 
CMOS clock board. On-board ballery 
back-up keeps c lock runn ing a yea r. New 
LS I chip carries date, hours. minu les and 
seconds. Read or wri te directly lrom 110 
port. Vectored 1nterrup1 $250 

We also provide comple e main· 
frame systems. OEM and dealer 1nqu11ies 
are invited. 

Contact Dua l Systems Conlrol 
Corp., Dept. B. 1825 Eastshore Hwy., Berke· 
ley, CA 94710. Phone (415) 549-3854. 

BYTECNT • BVTECNT -100 
DESTADDR • OESTADDR+JOO 
SRCA DOR= SRCADDR +JOO 
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LINE INPUT 

GET BYTE 

NO 

GET BYTE 

NO 

CHKSUM~ 0 

GET NEXT BYTE 
ANO INTERPRET IT 
AS HEXAOECIMAL OPCOD E 

GE.T TRAILER 
BYTES FROM INCOMING 
ACK F RAM E : OLE,ETX, 
CHECKSUMH,CHECKSUML 

NO 

REC DACK • l 

YES 

GET TR AILER 
BY TES FROM INCOMING 
NAK FRAME : OLE, ETX, 
CHECKSU MH, CHECKSU ML 

PR INT BH E AS 
ASCII CHARA CTER 

YES 

NO 

NO 

XMITACK • I 

XMITACK • - I 

Text coMtinued from page 260: 
the destination starting address, and 
the byte count. This code is activated 
by a control-F character depressed on 
the keyboard. The final carriage 
return sets the XMITFILE flag, which 
is polled by the background send 
routine . 

Command Interpreter Structure 
Figure 7 presents the flowchart for 

the command interpreter, IOint , 
which is driven by interrupt signals 
received from the keyboard. 

Each character from the keyboard 
generates an interrupt, which starts 
the command interpreter. If the send 
module is currently sending a file, as 
evidenced by the relation ''BLOCKKB 
> O", then the character is to be ig
nored and is merely echoed as a bell. 

YES 

YE S 

NO 

NO 

XMIUCK • -I 

GET REMA INING 

BYTES OF INCO MI NG 

AOORESS FRAME : 

AOOR ESS H,AD ORESS L 
OLE, ETX , CHECKSU M H , 
CH ECKS UML 

NO 

Figure 9: Flowchart for the rece.ive module, Linelnput. Whenever an incoming byte on 
the serial line causes an interrupt to occur, control of the program transfers to a point 
within this routine just after the previous "get byte" request, and executes until another 
"get byte" request is encountered. Control then returns to the routine that was running 
before the serial line interrupt (usually the wait loop marked in figure 8) until another 
serial line interrupt causes the Linelnput routine to resume execution where it stopped. 
This routine stops for every byte of an ACK, NAK, address, or data frame . 
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Two-on·the-aisle. 

New


Clipper®Class s e. 


No more middle seat in our brand new business section. 
The ones due for delivery around 1985. We've redesigned Clipper Class 

completely. You see, Pan Am's new Clipper Class 
So you'll never get stuck in the middle isn't just an upgraded economy section. It's 

seat. Or by an elbow. a totally separate part of the plane 
You'll never be more than one seat especially for business travelers. 

. 

~ 
With all the extras you'd expect andfrom an aisle. either. Even if there's a full 

a lot you wouldn't. house. 
What's more. our Clipper 

Class seats are wider and more 
comfortable than ever before. In 

H/--H-t--\:-1~---\~ fact, they're the same seats 
u---tt-~---1'. 	 selected for first class on the 

next generation ofjets. 

New Clipper Class is now offered on 
selected Pan Am 747 routes. And by mid-year. 

Ask your Thavel Agent, Corporate navel 
Department or us about Pan Am's new 
Clipper Class. 

be\\oto 
•pan 
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The operation of the interpreter is a 
function of the state variable, 
KBSTATE. If the state is zero, the 
transparent mode case, the character 
is echoed locally and sent to the 
remote computer. Otherwise, the 
character is tested for being a carriage 
return (CR) . 

The carriage return causes the 
keyboard buffer (which collects ad
dress or byte-count hexadecimal 
characters} to be converted to a 
binary value. If the character is a 
control-X, the interpreter mode is 
aborted and KBST ATE is returned to 
zero. 

If the character is a BS (backspace), 
the pointer into the keyboard buffer 
is decremented {after first checking 
for underflow). If none of the above 
is true, the character is checked for 
being a proper hexadecimal character 
and is then put in the keyboard buffer 
(after checking for overflow). The 
keyboard buffer holds as many as 
four hexadecimal characters, which is 
the largest buffer needed to specify a 
16-bit address or a byte count. 

The sequence of characters echoed 
on the terminal following the carriage 
return, as well as the location of the 

binary value, are dependent on the 
current state of the interpreter. After 
each carriage return, the state is in
cremented to ensure that the correct 
control path is executed for each of 
the three parameters collected. Final
ly, the last carriage return after the 
byte count specification sets the 
BLOCKKB flag and the XMJTFILE 
flag . The BLOCKKB flag prevents 
any keyboard characters from ap
pearing on the line during a file 
transfer. The XMITFILE flag tells the 
send module to begin sending the 
specified file. 

Send Routine Structure 
The send module, XmitLoop, is 

responsible for sending address, data, 
ACK, and NAK frames to the remote 
receive module. Figure 8 shows the 
flowchart for the program flow of the 
send routine. This routine operates in 
background mode, testing three flags 
to see if any work is pending. If the 
XMIT ACK flag is -1, a NAK frame 
is sent; if it is +1, an ACK frame is 
sent. 

If the RECDACK flag is not zero, 
and the send routine is waiting for an 
ACK or a NAK, then a return is made 

ELIMINATE INTERACTING 

FLOPPIES, PRINTERS 


and processors with these AC power centers that have 
spike suppressors and filtered AC sockets. 

12 sockets ,8 sockets, 3 pairs 
one filterindividualllf filtered, 

spike suppression 

MFJ-1107

$6995 
New MFJ multi-outlet AC power ce n1ers lr.t 

you el iminate interaction ol floppies. printers. 
memory. etc. caused lly power hnr. coupling. 
and el11111nate power lme spikes that can cause 
memory loss. erTors. and erra tic opera tion . 

MFJ-1107. varislors (from each line to ground 
and lme lo line) suppress spikes. 

8 sockelS (4 pairs), atl 3-prong_ FIFI p1 -l11lers 
on each line for each 01 3 pairs of sockets iso· 
la te equipmen t from each other ancl power li11e 
f ourth pair is unsw1tched/unisolaled. 

Lighted power switch. Pop-Dul luse. 3·wire 
5 loot cord. 15Al125VAC. 1875 waus total. 

Rugged heavy·guage aluminum case. Black_ 
Easy mounting slots. 1 B"L x 2-3/4 " W x I 7/8 "H 

MU:l.1.!!§, simi lar to 1107 lwt 12 ~ockcl s 

(2 unswi tched). one filter lor all. has spike pro 

lec tion . lighted swilch. fuse . 
~. same as 1106. less Rfl 1il1er . 
Order from MFJ and lry 11 - no obligalion. II 

not delighted. relurn ii within 30 days for refund 
(less shipping)_Q!ill_ ~ear 11ncond1tional g!.!filfill.!«. 

Order loday. Call toll free 800 ·647·1800. Charge 
VISA . MC or mail check. money order fo1 ammmt 
ilS 1m!ica1ed above plus $4 .00 shipp111 g each . 

Eliminale spikes and interac1ro11. order now. 

CALL TOLL FREE .•• 800-647-1800 
Call 601 -323-5859 for lechnrcal information. or· 
der/repair s1a1us. Also call 601 ·323 ·5869 m1lsidc 
co11tinenlal USA and in M1ssi ss ipp1. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494 , Mississippi State. MS 39762 

to the data transfer routine to com
plete the data or address frame 
transfer. (This will be explained in 
more detail later.) lf the XMITFILE 
flag is non-zero, then file transfer 
begins . 

As explained earlier, the address 
frame is sent first so that no buffering 
in the receiver is necessary in case of 
an address error. Once the address is 
correctly received and acknowledged, 
a data frame is sent. If the data frame 
is acknowledged, the next address 
and data frames are sent, and the pro
cess is repeated. 

If a NAK frame is received, then 
the address frame received in error is 
retransmitted and verified before the 
data block is retransmitted . When 
sending either an address or a data 
frame, the send routine employs the 
same mechanism in waiting for an 
ACK or NAK. When the wait for an 
ACK or NAK signal is necessary, the 
send module Xmitloop calls itself by 
storing the retum address on the 
stack and branching to the beginning 
of the routine. When the send routine 
finds that the RECDACK flag is set, 
control is returned to the proper loca
tion in the send routine via an RTS 
(retum from subroutine) instruction. 
The RECDACK flag indicates 
whether a new frame should be sent 
or the old one retransmitted. 

A retransmission index is main
tained and decremented each time a 
frame retransmission is necessary, 
and no more than three retransmis
sions are allowed . (The number of 
retransmissions allowed is a 
parameter that is easily changed .) If 
more than three failures occur, an 
error message is typed on the sender's 
console and control returns to the 
transparent mode . When all of the file 
has been successfully transmitted, 
control returns to transparent mode 
and the keyboard is enabled. 

In data frames, data bytes that hap
pen to have the same hexadecimal 
value as the OLE code are doubled 
(repeated) so that a false end of frame 
is prevented; the receive routine 
drops the second OLE so that the data 
is received correctly. In the worst 
case, this has the effect of doubling 
the length of the frame . 

Receive Routine Structure 
The flowchart for the receive pro

gram, named Linelnput, is shown in 
figure 9. This routine handles the in

Text continued 011 page 286 

12 sockets, 
spike 

MFJ-1105

$3995 
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WhyThe People

Who Know Use 


FMS-80 

Fl\·IS-80, a data base mann gement sy ·tern, is the most 
powerful DBl-.·I progrum available lo the microcomputer 
industry. Written in assembly lan!!,uage, it off •rs 
these foa lure ·: 
• Op rates on CP/M~ MP/ M0 or CDOS 00 sys tems. 
• User Definable: Screen forma ll ing with up to 255 
screens per data fi le, report generator, and menus capable 
of ca lling other CP/ M programs or FMS-80 programs. 
• No restriction lo record size other than 
available RAM memory size. 
• Instantaneous data record inquiry 
on indexed data records. 

apable of selecting on any 
field or mult iple fie lds wit h 
multiple se lection criteria 
(fi elds do not have to be 
keyed). 
• Mathemat ica l manipu la
tion of numeric data fields 
(add , subtract , mult iply 
and divide ). 
• Capable of collect
ing information from 
multiple data files 
and generating a new 
dnta fil e or report. 
• All menu driven. 
• Capable of abstract
in,.; data from other pro 
grams wrillen in other 
languages. 
• Available now (off 
the shelf). 
All the e capabili ties are 
availahle \ ith the added 
plus of case of programming. 

See What Users of F •IS-80 

Have lo Say: 

Mike Ketc11am. svslcms consult· 

ant and proµ:rnrnn1cr for 


lanagcmen l Information 
Systems: "FMS- 0 

allows me the fl exibil ity of qu ick ly creat ing programs 
for user appl icat ions. It is flexible, in that data can be 

en tered in a form that the sec re tary recognizes and gen
erate re\>orts that the manager requ ires. Also, the user

definab c menus allow me lo ac tu< ll y generate a menu 
from which the user can select, crea ting a true turnkey 

system:' Tom iccoli, Partner, Computerland of Phoenix : 
"Flvl -80 is fl exible enough to acquire da ta from an appli· 

cation program thn t was previously written 
and allowed me to generate the report 
that my customer needed. It dosed the 

deal for me. Considering its capa· 
bili ty, FM -80 is one of the most 

cost-effective application pro
grams available today :· 

If you 're conlinuously asked 
to do appl ications program

ming, and you don 't have 
the time to do it in Basic, 

consider FMS-80. For 
additional information 

on FMS-80, contact 
Systems Plus, 3975 

East Bayshore, 
Palo Alto, 
CA 94303. 

Phone (415) 969-7047. 

~~~ 

• SystemsPlus 

~ 

·T~I nf Ui~l t ~ il Ht.• ,,: ~m.~h . l':u·ifo· CrnH.·. C 1\ 
..'1'~1 n f \.rn111l•111 11.· 1•. Sunn) v alt'. C f\ 
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Listing 1: Software for data transfer between two 6800-based systems linked by a serial line. The software here consists pn·marily of a 
data-sending routine (labeled Xmitloop) , a data-receiving routine (labeled Line/nput), and a command interpreter (labeled !Olnt). 
All numbers preceded by a dollar sign ($)are hexadecimal numbers. Also, references to 'O, '1, '2, and '3 are actually to the characters 
"O", "1", "2", and "3". These characters, when represented in ASCII, have values of hexadecimal 30, 31, 32, and 33 and are referred to 
in text and in flowcharts as such. Flowcharts 7 thru 9 correspond to the code given in this listing. 

f'r <H• ri , P. eu u ]'.l"/P rile char 

~ ~·A .S et• l'Q U $ 13 } et• ctiar 
;,u~ 2 st~ eq u 'tR2 stw char 
~()o07 t> e 1 I eQu 1 hell char 
(;1;1 I A •x eou i I tt contl'ol lC 

l-liH'6 "F eq u b control F 
P91~1'.\ t> s eou fl 1:- dclcspace 
P?l v!l'l er eou d carriage rl!turn 
l!J1 l H I OP tr tH'IU !\8 t/O interruot vector 
F 'l ~· C1 AciaCsr\ ec..iu "19 ~"' Acia to term1na1 
F°Q()o 1 AclaOatal eou \fq 0 1 
FQ C'l 2 Ac i aCs~?. eQu $f9 (' 2 Ac I a to moder11 
F· q,;;13 Acia l) at. d2 ea u $f9~3 

1-1 ·;'5 ' ' SaveOr>c er.iu $5111 olace to save ope
(A., ., 1 Ac laSt;ite e Qu !.5 1 state ot acia fsr11 
()or~ 'l u SrcAr"Jd~ e u $ 5£l fto so u rce anc1ress 
(i\[.1')6 OestAd d r equ ;: ';b ttp dest;natlon add,. 

~;. 'SR 8 yteCnt etiu ViR ftp byte count 
R I nV., I eau .~5h Place to save nu"'ber 

"' " 'lR
llH ') 0 KhP tr eaL1 \':)rl ntr into Kr.Buff 
VI .~') F K bl:lu ff eciu $C,t ll r. ar buffer 
l..l ;H,2 Kbf.nc1 eciu ~t.2 el"rl of hLJffer 
L'rf)3 Ck ~ Su~· eQu b3 •"'it c"'eclceur11, recv slde 
; :'b:. Pec:dC~k euu ~b'5 recd checksum, recv sine 
lil,l f,A KbState equ '!.ti a state of k~ hanoler 
(,I ~..\6 fl FlecdAclc !'OU \bt"o flaa • recd aclc 
( 1? 6( )(,.,; t AC k P <lU $be fla9 .. senrl aclc 
V1~60 )(.,,it Fi l P. e u "tid f la o - senrl file 
V!C' 6f "' a it FI tip ea u t.6e flail - 1o111it tor ack/n<1cl< 
~ ,·6r 6 1ockKo eou !J6f flag• ~locks lcb act1v 
'J.7·15 S avftS u"' eciu $75 o lAcl' to ~ave cnec~sum 

~· '.17 7 XCh Su"' er:iu J.77 x"'itted cfil'cksum 
()o 7' 7 'l Anrlrrss e ou $7"1 rncv store a dd ~ess 

o ro 

* Entry ooint 
!I'll"~ Bb ~3 Stan Id a a 113 reset Acia•s 
I 9!P2 H7 F9"l rt. st 1.1 a AciaCsrl 
I ~P:S 87 Fq~.? 9tA a AciaCsr?. 
I 9106 f\() % I cfa a 11$9b lbll,8 bi rs, fnterr 
I l'l'°'A B 7 Fq ~ Ii' sta a AclaCsrl 
11-1910 R7 F9~2 st a a AcieCsr2 
10 IW'I CE t !C O ldx #(niAc l & set uo acfa2 e"try 
1013 DF 51 St• AclaState 
11'1 Is CE 11 ~? 1 dx •I Oi nt 
I 01 El OF 18 st ll J OP tr 
I All fib ~b lda a •b c l ear t~e flags 
I "I l C 
I 911 f 

CE
bF 

~"' "'' M ;,.,zlooo 
, d• 
c i r 

~KhStdte 
)( 

~tart o+ area 

1021 08 in• 
1"'22 ru dee a 
1023 26 fA bne ir11loop 
10?5 CE f(l05F , d• •Kb~uff inl the buffer ptr 
tnA DF 50 st• KhP tr 
1~2A 

1~26 

:J t 
i!E 

P'\00 c, i 

Aa c lr qro vnrl routtn P. - chec s event entries 
1"2C 9ti 60 )( ltloon l d a a XmitFilr ,.,,.It tilt> eve"t? 
1~2E" ?b 2A hne TnzAddr 
1~3 ~ CE. 1?1:17 l d w •~ac~~rm otr to ~ ack frame 
1333 9b bC 1da a X111 itAclc ,.m;t ack/nack event "/ 
l ~3'5 cb !o'F bne 
I '13 7 Db bA l 11 Cl r. 

Listing 1 continued on page 272 
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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 'Ne know 
it costs much less 

COMPLETE SYSTEMS 

AND COMPONENTS* 


TRS-80® MOD 111 SYSTEM 

w ith 2 

disl~ drives t.1,89 5 
SAVE $500 ~ 
OFF LIST PRICE 

16K P.AJ\.\,Model Ill Oosic. .... . .... .. ..... , S899 
MTI DISK DRIVES for MODEL Ill 

Interna l Kits S 
Disl~ Drive 1 . . . . . . . . . • . . . . . . . . . . . . . . . . . 649 
Disl~ Drive 2 ...... . ........ . . ..... . .... S279 

External Add-on Kits 
Oisl~ Drive J .......... . ... . ............ 5379 
Disl~ Drive 4 ............ . ......... . ... . 5359 

Model Ill DOS & Manual . . . . . . . . . . . . . . . s21 . 9 5 
16K fl..A.M Kir ............... . . ... ... . ..... s59 
RS-2.32 Serial Interface .... ... ..... ....... . s95 


PRINTERS 

Anodex 9500 . . , .. . . . ...... ........ .. S1,449 

Microl ine 82 ....... . . . .......... .... . . .. S849 

Microline 8.J . . . . . . . . . . . . . . . . . . . . . . . . . s1,060 

Cenrronics 779 . . . . . . . . . . . . . . . . . . . . . . . S1,069 

Centronics 700 .. .. .. . . .... . . . . . .... . . 51,129 

Oose 2 .... . .. ... ........ .... . ...... . ... S649 

Cenrronics 7.37 . ........... .... .......... 5839 

Epson MX-80 . . .. .. ... . . . .... ..... .... .. . s5 7 9 

Malibu ... ... . ....... ......... . . .. ... 52,093 

Daisy Wheel .......... . ............. . s1, 799 

Save 5% O ff w ith Purchase of MOD Ill System or Disk Drive 


MICROCOMPUTER TECHNOLOGY, INC. 

3304 W. MACARTHUR. SANTA ANA. CA 92704* PHONE (714) 979-9923 * TELEX # 678401TAO IRIN 

•uses MTI Memory. Disk Drives & Componenrs 

@ TRS·80 "' IS A REGISTERED TRADEMARK 
OF TAN DY CO RPORATION 

ALL PRICES CASH DISCOUNTED 
FREIGHT FOB FACTORY 

ASK FOR FRE ECATALOG 
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Listing 1 continued: 
!rl.IH 27 F"t he a Xmi tLoop 
I 111 3 Ii 97 b El Sta a 1-l ec d Aclt. C 1e;H the fl!ver'lt 
1030 '>b bf 1 <:ill a 1•' aitFla9 
11'13 F' 27 re be CJ )(..,, tloop 
!Ml 7F "° N >t c 1 ,. a ;tF l aq c I ear the flao 
\ l'HIU J l t Ii a reg a Is aclc/nack fl119 
1~/JS H ,. ts return t 0 "'ait inl'.l rout t "e 

• ri o u t l ne f 0,. sendil'IQ Ack/ Nack fr a"'e 
?B ,, 3 GoAclt btnj S kpl dlC send nae k? 

'"'" b10il8 Cf l2b - 1di!'. •Ackrr111 Ser'ld ac id 
1(:1/Jfl c,, ' ~ 7 Sit.o ltJ x 1da b " 1 fr a"'e l'lV t e c o u rit 
1111110 .6.1> ~. Fr111Looo 1ci a a lC o e t h vte 
I i.!IJ F Brl I i~E A l sr Ser'l tJ Ch~H s e ri c1 out 
1 (.!52 ~6 i n• 
PS3 SA d«'c h 
I 111 5 ll 2o ~7 bne f' r"' l OOP 

111156 D7 bC sta h '.< .. 1t A.c It. c 1 ear t,., e PVf!nt 
t~5A 2vl n;> r I n!.I b r11 )(m i t L.oo o 

• Routine f 0,. scnrlin9 Address f ra111e 
111154 7F i%l b D lnzl\'1dr c 1,. x111 it f i 1 e c 1 l!a r f l aq 
!05D DE "!\ 1 ch BvteCnt check for nu 1 1 
\ QISF" 27 5\ beo LastBlk 
I 111 I> 1 Cb 0 3 , 1 11 b 13 l'et ,.ans"'~ ssloP'I f nde11 
I rllb 3 37 GoA drl l" osh b save I t 
I IAoa Co 30 lda b •'0 opcode byte 
J0b6 SD r,2 bsr SendHdP send d1e,StlC10PC 
!0bR 96 1 d11 a DestAddr send out addr' t>v t es 
HlbA 8D 7~ hsr llodtChk "'" 

a DestAddr+l 
10 bf 81) bl'" bsr UodtC ti lc 
I Ol7 0 BC '5 q bsr· SendT l send d1e,et•,cc .. wait 

I IAbC 9b '51 1 ti" 

• tt•e ,.e is a wait for ac / l'lf\C k nere 
Hl12 33 ou1 b get ret ral"l!I In dex 
1073 40 t 6 t a c t->ec Ir at; Ii.I l'l&C k f l ag 
tMIJ i:.'A :n b'lll 'letl'y81k b rar'IC ti j f aclc 

Routil'le f 0 I" ge,,d i "'9 hlock of 1ata* 
IOl7b 37 Gcir; 1 e psh b 9ave l"etra n s i l"lde x 
1ll7 7 Cb Id a b • • I opcode'I 
1~7<1 81) JF bil' Ser>dHdr sen d d1e,stx,ooc 
\?']ij '> F c 1 .. b l n 1 b yte count ; nde x 
11117( Qb 'j~ lda a HyteCnt c klo: Ul.lPer h vte 
1e7E 2b bne('!? SklpL.d 
I 016P Db 5q Id a b ~vteCnt+I < 25b bytes 1 e ft 
I '1182 S lo: i o L d SrcAddrl)f i;, ,. 1 d x 
I ll8 u 37 ~en rj r\vtes os k h save ; t 

P85 Ab 0~ lda a Ql't bvte 
10l6 7 B cul h restore 
11"8 6 80 t:>s r l lpd t c,., le uodate c~ecksut11, send'i" 

f 0,.I ~i:IA 8 \ 'D C"'P a # d i t' c " eck rl I " 
1~ec 2b 0 2 bne finOoub 
I 11!8[ ~D (j f bs ~ IJ pdtChlo: ucidate ckec Ir su,,., send 
109'11 I'll\ F ; nDoul'l in x 
1091 5A dee b c " ec i.: bv t e count 
1~<12 2t> FO bn e Se ndB vtes 
10<111 !10 35 bsr Sen d T1 sen d dl e,et11,cc . we It 

• t t'>er e i s a "'ail t for ack/nack ere 
\ 11! 9b B p u l b Cll't retran11 t nrle • 
11''>7 u(1 t st a c" ec k ack/naclc flao 
I VI Q13 ?H OI F l)m I Retrv 6 1k c"ec le fo,. failure 
1i~9 A 96 5R l da a Bvte C" t c 1' ecl< f 0,. dor>e 

\~<IC n I IJ beo Lasti:-1 It. 

l~Clf 7A t ~ \'1 5 A rlec HvteCnt aecrense bv 25b tivte11 
I . ~ 6 I 7C ~, ') t> i !'IC r:> estA d dr i "crease t> v 2~6 h vtea 
11:'\A !I 7C >'.i' "' IJ i nc Src~ddr i r>c rea9e by 2'i b "' "'t es 
( ~ A7 2 ... HI b ra ! nlAddr 
I i:IAq 5 A RP.tr v 'J 1 Ir. dee l"1 

I t1A A 2b H7 bl' e f,ciA dd ,. 

!.ilAC CE 12b[ Fr ro,. I ti w ~E:: r l"orM9ei Pr; nt er ro,. 11'9Q 
HUF •io l I B? Is r OutTe•t 

Lis ting 1 co11tinued on µage 274 
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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 3095 

only $2274 
POWERFUL NORTH STAR BASIC FREE 


SUPERB FOR BUSINESS & SCIENCE 

FACTORY ASSEMBLED & TESTED LIST ONLY 

HORIZON-1-32K·DOUBLE DEN $2695 $1980 

HORIZON-2-32K·QUAD DENSITY 3595 2674 

HORIZON-2-64K-QUAD + HARD DISK 9329 7149 

HORIZON RAM ASSM 16K = $389. 32K = $579 

HORIZON RAM KIT SALE! 16K = $314 32K = $469 

HORIZON DISK DRIVE SALE DOUB DEN SAVEi 315 

NORTH STAR HARD DISK 18 Mb 4999 $3929 

PASCAL-PLUS 14,18 OR 36 DIGIT PRECISION 249 


SUPERB RAIN 


SUPERBRAIN QD 64K 

List $3995 only $2995 
 List $2895 only $2299 

ERMINALS Z-19 $725 

INTERTUBE Ill only $725 
DIP-81 PRINTER only $395 

MICROTEK $675 

NEC PRINTER $2569 

TRACTOR, THIMBLE, RIBBON 

ZENITH 

MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4995 ONLY $3995 
CP/M® IS INCLUDED! 

SAVE ON MEMORY AND PROGRAMS 

lnterSystems 

ITHACA INTERSYSTEMS 2A 

Z-80A CPU 4 MHz 
= 64K Dynamic RAM 

---~·-.::-:J I - - I  Front panel 
'- ~ -.=_] I - -- = . ~ V 1/0-wlth interrupts:.-..r - - I~ 

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 20 + CP/M BOOK ONLY $938 


DISCUS 2 + 2 + CPIM® 1.2 MEGA B. $1259 


ADD DRIVES 20 =$650 2 + 2 =$975 

20-DUAL+CPIM® ONLY$1555 


SYSTEMS MEMORY 64K A & T 4mHr RCA·COSMAC VP-1 11 99 RCA-COSMAC 

SS99 VP-7 11 $199 
SYSTEMS MEMORY 64K BANK SEL.ECT COLOR! RAINBOW 385 

$789 SPECTRUM $289 
CENTRALOATA64KRAM $599 EZ-l!D Machine longuoge Tulor $25 

l'THACA MEM\lRY 8.116-blt 64K $845 EZ-CODER Translates Engli sh to BASIC 
SEATTL.E MEr.tORY 8116 BIT 16K 4Mhz $71 

$275 ECOSOFT FULL ACC·OUNTING PKG 
SSM KITS z.ao CPU $221 $315 
VIDEO BRO VBJ 4Mhz S412 BOX OF DISKETTES S29 
ANAOEX PRINTER DP-9500.1 S1349 SECRETARY WORD PROCESSOR 
CAT NOVATION MODEM $169 The Besll S99 
TARBELL OISK CONTROL.LEA DD $445 TEXTWRITER Ill Book Writing Program 
ECONORAM2A8KASSM $179 $112 

HSSE 1·22 & POI TI:RFUAC PROGRAMS GOFAST NORTH STAR BASIC Spe&der 
ONLY $10. EACH Upper $71 

NORTHWORD 294 MAIL.MAN 234 Which Computers ore BEST? 
INFOMAN $364 BROCHURE FREE 

North Ster Ooeumentatlon re1und1.ble 
TARBELL COMPUTER-PHONE 

w/HRZ S20 
AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 

square
American [?J] 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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Listi11g 1 continued: 

111162 II& L ut131 ( Ida a • t>e 1 1 ,. t "Q the be l 1 
' 7 ,..,I '1'P. u 80 LI I r'lSt Sendler"' send l"lel I to t 8 

I l!\B& 07 &f' St& b A lockK.h unlock t ke kh 
I QIRI\ 2i;i <JE Fl "c:? hr a Ft n 4 I!' n <1 of f i I p -fer 

Svbroutine ... h 1 ch sends out dle ,stx, <tn(i ; n z c "'~c St1,.,"' 
IG'llU B& 9~ Send4<i r l r1 a a il't:11 e die c" a r 
19lRC 80 2C bsr 5endChar send Cl 1 (! 

I 0flE 4F c l r 8 

I 08f 97 77 sta a xc "~Su,.. t l'H ckecksu m 
I 0C I 97 78 st" a X(hkSu,..+t 

10CJ 86 13? 1da & •stx 
19lC 5 80 18 hs,. IJpdtChk senrt stx 
10c 1 17 t lH \ 

19lC8 80 I c; hs r I lpdt (. h le. Se n rt oocode 
!flJCA H ,. ts 

• Subroutinl' "'";ch senrts out n1 e 1 P.tx,ccl,cc~ 

• &n •i sets UD a it for i!C / n~c k 
!~CB 8b (j '~ Se ndTl 1 d!'I a II <11 e 
lt\CO 97 bl: sta a .- ai t ~ 1aq indi cate '""it; "'9 ac In itC ~ 

I GllCF 81) v. ~ b s,. 'Jf)d t c: le. sane1 Oll I d ip 

IM I 8 & 8:\ I d a a 11 et x 

I l.'10 J I\ I) 15 SeM!C hi'I r seri rl out etx''5" 
1005 9& 77 I 1fa a x C "1tSu111 
I 1'1D7 an I 1 bs,. Sen dC ha r 9en d hi 'lh t> ytr 

19lD9 9t. 78 11".ta a li'.C" Su"' + I 
10DA 80 ~~ h sr Senr.1C ha,. seno l 0"' t> v t e 
I GllD 0 h r-a r- i ri2 qo to i <:11 c l oOP'"' 09 

\~OF 3.& IJpdtC!ik ll s., a 
1~E~ Qn 7P. adrl iii l((~ltSumtj 

:.13 bee Sic pH 

I 9ltl.i 7C XChltS um 
!0E2 z4 

' "c"'" 771"'E7 97 7~ SkpH Sta ii xci. 1cs u .. + 1 
1i'lfQ 3? oul a 

! f'IE. A H Se n dCtla r PS ~ n SCl\IC , t 

UF.A Fb FQI'? I ".lit b Aci;iCsr2 oe t !ltit!U9 

1~tE ( IJ '!> 2 ;in d h d2 t c !'. t for • n: i t r f'i!O\I 

I ~F'!I 27 F'C) t> eQ Sen<iCh.ir+ I 
1~F 2 Ii 7 F 9 W5 st iii 8 l\c 'aD..i ta? 

) '11FS B I"> u h r-est Orf' r PQ 

J0F'b 3q ,. ts 


I lllF' 7 f b F"Hl'i' S!>.nc:Herir Ida t Aci.iCsrt aet status 
1 l'f' A Ci.i \:12 il"d b 112 t cs t for trdnS'f'it rnv 

I ii\FC n Fq t:>ea SenrtTer,,. "'di t f n r rP,an11 
l '11 ·~ f ~ 7 f Qc;\1 i; ta a 4cia il ata1 
I 1 _, 1 H ,. ts 

• r t r- II ooin for t lie TI (' int erruot 

11 :i\2 fl& Fq~2 IOirit Id a 8 AclaCsr2 get !It 8 t U!I 

11 ~ '5 2A 1117 bpi Kb Int c Ii le for ac I a I nte ,.,. 
11 ~ 7 B& Fq~3 Ac ia2In t Ida II Ac i aDat 112 get 1 I ne oat a 
I H!A OE ':ii I d11 AclaState 
11 l'C bE VI~ Jmp II go to ACIA ,.outlne 
110E Bb F9111 I Kblnt lda a Acia Oa ta! 9tt t kb data 
I l 1 I 84 7f and a #$7f k; 1 I parftv to i t 
1113 Ob oF Ida b Block.Kb chit i f sendi l'\Q f; 1e 
I I 1 '5 27 915 beo Ch le( 1 I 
I 11 7 St. ~7 Out Be 11 lda a llbe 1 I 
I l I 9 6D DC OutTerrn b s r SendTerm sel'\d c II a r to t ttl'lll 

11 18 3B ,. t t ret Ul' n 

11 IC 0& hA C11lcC11 Id a b KbState 
111 E 2& 13 bne c , ~ 
I I 2fl 81 91& CmP a #"F 
1122 n ~5 beo StartC li 
112 4 8D 0\ bs,. Se,,dTe,. se,,d cllar to t e ,.,,. 

1120 80 c2 bs r SendCha,. 
1128 JR ,. ti ,.etyrl'I 
1129 CE 127fl StartC li ld • MSrcTxt OUtflUt s' Listing 1 continued on page 276 
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321< Boor~ P1c turod 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 bea.t all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled , tested , and guaranteed 
for a full year at the price we do. 

Ci rcle 173 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 1 6K 
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 ($1 50-2MHz. 
$160-4MHz) which include eight 
RAMs that you can depend on as 
wel l 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 1 6K board is 
typically less than 4 watts ( + 8V @ 
300ma, + 16V @ 150ma and 

- 16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S· 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 weeksl If 
you're interested, also ask for a 
catalog on our zaooo 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation , 71 3 
Edgebrook Drive, PO Box 2530 , 
Station A, Champaign , IL 61820 . 
(217) 	359-8010 

Central Data 
BYTE April 1981 275 



Listirig 1 continued: 

112c ~D 11 B2 I s,. Out l e11t 
11 ZF 7C ~J (1bA Inc: KbState 
1\32 36 rt l ret u l'n 

l\B 8\ 0 0 c1 i ClllP a #c: r cneclc for CR 
1135 
1137 
1139 

27 
II t 
27 

lib 
18 
;>Q 

beo 
Cll'P 
beo 

a 
Co nvert
••x 
Cancel 

c:heclc f o ,. ct,.1 IC 

I 13 8 81 ~!'I C lll P a •bs 
I 130 27 3.? beQ Bac kUp 
11 3F 3b p9h a save for n i aplay 
11 ij ~ 

I 11'2 
6 VI 
2B 

311 
ID 

sub 
blT'i 

a #$3 0 
BadC har 

check fo r valid he• char 

I l ll II ll t ~q CIT'P a llQ 

11 I.lb 2f ~ A b 1e C:h arO K 
1 148 Bt 31 cmp a #Bl 
l ! llA 28 15 b ,,,1 0 adC ti ar 
11 LI C B 1 3& cmo a #S3b 
11 4E 2t 11 b ot BadCller 
1 I 5'1! Bi! 27 IU b a #527 
\ 152 DE "i O Cnar OK , d11 KbPtr check for overf 1ow 
I\ 5LI 8C !'10 b3 CPIC #Kb End+l 
11'57 27 1.1 1\ oeo BadCkal' 
115<> A 7 p,~ sta !I x 

I 1 "i 8 ~ " 1nic 
11sc OF 50 9 t lf KbPtr 
11 Sf 32 oul it o e t or1g ln a l char 
1t5F 2\.! es n ra Out Te rm e ch o for dlso l av 
I I bl 32 B a d( l'lar pu l a P ul 1 off stack 
llb2 2 ~ 8 3 b ra Out f3e 11 
11 b ll CE I ;>7 r, Ca nce l , rj 11'. *CRL F outout a er, I f 
llb7 8 0 (19 b sr OutTeic t 
1 1 &9 q7 &A sta 8 l< hStete c 1 r K bS tat e 

l!bB CE Pl0SF Tn zPtr 'd11 llKbBu ff 

Listing 1 con tinued on page 278 

....-----MARYMAC INDUSTRIES, INC. 

To Place An Order 
From Outside Texas & Orders 

1-800-231-3680 ~ad1e/hae© Questions & Answers 

Texas 1-713-392-0747 

Store #G-189 
AUTHORIZED SALES CENTER 

BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shae~ dealership in Katy, Texas. Warran
ties will be honored by all company owned Radio Shack* stores, & participating franchisees and dealer authoriz.cd sales centers. Save 
State Sales Tax . Texas Residents Add Only S'lo 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 1xtr1 cberge for M11ter Charge 
or Vi11 

Fed1r1I Exprns 

0 We 1lw1ys pay the freight ind 
Delivery 

Houston lntarcontinentll Airport 
insurance 

U.P.S. BLUE 0 Toll free order number 

No Tex on Out of T1a11 Shipments! 


Rlfer1nce1 from people who h1v1 0 Our e1p1bility to go to the gient Tendy 
bought computers from us probebly Save Comput1r w1rehou11 5 hours 1w1y, 
in your dty in Ft. Worth, Texas, to keep you in10010 15010 
 stock. 

EDMcMANUS OR MORE JOEMcMANUS 

VI~Model Ill [~~ In Stock•
276 April 1981 © SYlC PubHa.HoN IJ>c Circle 174 on Inquiry card. 

In stock TRS-80 Model 
II end Ill 

http:authoriz.cd


MODEL II 

$ DISCOUNT $ 
 MODEL Ill 

TRs-so~ALRAAJOl r•i=1 

COMPUTER SPECIALISTS 
26-4002 26.t 155 Quick Prinler II. . . .... ... ........ .... .... $187.00 


26· 1061 4K 1. . .. . .. • ..... $630.00 
26-1145 RS-232 Board . .... ......... ... . . ...... ..... 84 .00 
64K 1 Drive 26-1062 16K Ill. ..... .. . .. 888 .00 

26-11 40 " O .. K Interlace.......•...... • .... .. .. . ... 249.00 
$3440.00 26·1 063 32K Ill 
26· 11 41 .. 16 •. K lntedoce......... ......•.... ....... 359 .00 


2-Drives . RS232 . . . . . . ... 2225 .00 
26 · 1142 "32'" K In terf ace. . . . . . . . . . . . . . . . . 469.00 

26 ·4160 1 Drive EXP .... . $1035 .00 26 - 11 60 Mini Disk • Drive 0 ..... ....... .. ...... ... . 419 .00 

26 ·4161 2 Dr ive EXP...... 1575.00 26- t 161 Mini Disk • Addit iona l. ..... . . ..... .. , ... . .. 419 .00 COLOR 


26·4162 3 Drive EXP...... 2115 .00 26-1154 linepr inter II .. . . . . . _......... . __ . ..... . 699 .00 


26·4501 Gen . ledger. . .... 180.00 26-11 65 line Pr inte r V .... . . .........• . .. • .. ..... . 17 10.00 


26·4502 Inventory . .. ... .. 180.00 26· 1159 Li neprinler IV . ...... .. . ......... . ........ . 859 .00 


26·4503 Poyro l I ..... .. ..... 360 .00 26-1166 Line Prin ter VI ..... .• . ..... . ... ... . ..... . 1080.00 


26·4554 Acct . Rec .... .... . 180.00 26· 1563 Scripsil. Disk .... . , . •. . , • .... ...• . . ....... 79 .00 


26-470 1 Fortran... ..... .. 270 .00 26· 1566 Visica lc ............ , .... • •.... ...• .. , . .... 83 .00 


21> -1157 A Do isy Wheel. . . 2290.00 26· 1562 Prof i le . . . . . . .. •.. .. , .... . • . ... ... ... , • .... 72 .00 


.. 

26·1158 Doisy Whee l' II. . . 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 .. ... ... . ..... . .. 72.00C:EnTRDnlC:S 
Adventure Gomes 

Fost 100 CPS Centronics Games l -9 each ...... ... 14.00 
730 Printer . .... . ... . .. . . .... . . 577 .00 

Pocket ComputerText Ouolity Centronics 
737 Prinler..... . ... . . ... ..... . 737 .00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
26-3501 l .9K P.C ....... .. . . . .. .... . .. $225 .00 


$36.00 26-3503 Cosse lle 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 Morkel .. ........ . . .. ... 9.00 
Stor Trek . . . . . . . . . . . . . . . . . . . . 9.00 
Block Em . . ........... ... 9 .00 
Ting -Tong . . .. .. ............ 9.00 
UTILI TIES: 
System Savers .. .. . , , . .. •.. . . 14.00 
EDUCATION : 
language Teacher . . ....... . 18.00 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1-800-841-0860 Toll Free Order Entry 


r:l~~t1[J r:lfH;i'1GEr:'IE~T Slw'STEr:'IS, ~~~. 

No Taxes on Out Of DOWNTOWN PLAZA SHOPP I NG CENTER R.S. 90 Day Limited Warranty 

State Shipments 115 CS ECOND AVE . S.W. F-48 Form Provided 

CAIRO, GEORGIA3l728 
Immediate Shipment (912) 377-7120 Ga. Phone No. Largest Inventory 
From Stock on Most Items In the S.E. U.S.A . 
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listing 1 con tinued: 
l 1 bE DF 50 Stx KbP tr in z ptr 

11 7 llJ :SB ,. t i l'e tu l"n 
1171 
1173 

DE 
BC 

50 
00<;F 

BackUP ln x 
CPll 

KbP tr 
U bB uff 

check for unde ~floOj 

117b 
1118 

27 
09 

QF beo 
dex 

Out Bell 
dee,. l(hPtr 

1179 
117 B 
117 0 
\160 
1182 
I\ 61J 

OF 
20 
CE 
8() 
q7 
80 

so 
QC: 
ll'J05F 
H 
s~ 
3& 

Con11l!rt 

tt I( 
b 1'8 

ld • 
bs,. 
!It 8 

b s,. 
a 

KbPt r 
Out l er,., 
#K bt; uff 
B yte 
FlinVol 
Fly t e 

Do i n t at b u Her 
Q et a b yt e 
Put i n .., r. y t e 
Qet a h yt e 

118b 97 SC eta a tlin\1 11 1+1 
tt86 DE SB 'd• Ain \lel Q et bi nary nu., t>e ,. 

t 18 A. 9b &A 1 d e a l<b State c ~ ec k fSIT' !.'It ate 
tt8C 
lt8E 

81 
2& 

"'1 
07 

c mn 
t:>n e 

a A'I 
T r v?. 

11 9el OF SQ 9 t I( SrcAddr 
11 qz 
t 1q5 
11Q7 
ttQ9 
1198 

CE 
20 
61 
lb 
OF' 

127 0 
09 
0? 
0C 
Sb 

Trv2 

ld x 
bra 
c mn 
bne 
st• 

8 

iii oestln 
Displen 
112 
Try .3 
OestAd c1r 

d i !IPI av 0 1 

I\ 90 CJ: 12~? l dx llACntT xt di gn l av #I 

11•0 
11A2 

80 
7C 

1"' 0Ql bA 
Oisp l e•t h s r 

; ,, c 
Ou tTe•t 
Kb State 

l\AS 
l t A7 

20 
OF' 

cu 
':18 Trv3 

bro 
stx 

! n zP tr 
f;l yteC n t save by te C l)Ul'I I 

11 A9 7F i'l~ b~ c 1 ,. KbState 
ltAC 'H bO ste 8 Xm1tFil e set se,.,c1 f i 1 e event 
1 tH 97 bF eta a l;l l oc Kb 1 o c k the k 

1180 2 ~ Bq b ra tn zP tr 

1182 Ab e~ Ou t Text 1 d ~ & " Qet ct-11,. 

11 Bii 27 13 b eo lle t nb Listing 1 continued on page 280 

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) 
Call° - C. 0. D. or Credit Card 

........ ""· .................... "'"' \' \ (800) 233-8950
· ·On all in stock units 
,,,,,, 111111 I 

(= commodore 
P ,\ 

JI\: 
4032 N .... ........ . .. . $1090 CBM 2022 Printer . . . 675 
40328 .... ·•· ..... ... . 1090 CBM 4040 Drive.. .. . 1090 
8032. ........ ....... . . 1499 CBM 8050 Drive. .... . 1420 

CBM C2N Drive .. ... . 87 

ATARr 
CXL4104 Malling Lisi.. .......... S 17 
 NEW·400 BK . .. . . . • .. . . . •• .. . . .. . .. .. 419 PET-IEEE Cable .. ... ... . 37 

400 16K ............... .. .. .. .. .. 449 CX4107 Biorhythm........ .. . . .. 13 
 VIC· 20 ............ $299 IEEE·IEEE Cable .. .. ... . 46 

CXL4007 Music Composer . . . . . . . 45410 Recorder ....... ........ .... . . 62 

CX411 0 Typing .. . . . . .. .. .. .. .. 20615Dlsk ... ...... .. .... .. ........ 1199 

CX4101 An Invitat ion to Software Disks810 Oisk .... ..... , ... ... .. .. ... . . . 489 

Programming . . . . . . . . . . . . . . . . . . . 17822 Printer ... , .. ,, ..... , ........ , . 359 

825 Prinler .......... ..... ...... ... 779 
 CXL4015 Telelink.. . , ..... .. . ,.... 20 
 WordPro 3 (40 col.) . . .. $186 Sycom 5'14' Single Densi ty 

630 Modem ... . .. .. . .. . .. .. .. . . . . 159 CXL4004 Basketball .............. S30 
 WordPro 4 (80 col.) . . . . 279 Box ol 10.. ... . ... S29 
650 lnter1ace Module ............. 179 CX4105 Blackjack .. . ............. 13 WordPro 4 Plus Maxell 5 V•" Floppy· 
CX652 BK RAM.................... 94 CXL4009 Chess . .. . . .. . .. .. .. .. .. 30 
 MD 1 Single Density

CX653 RAM . ... ..... ... ... .... .. . 149 CXL4011 Star Raiders' .. , .. , . . . . 45 


(80 col.) . .. . . .. .. . . . 339 
Visica lc · Apple..... . . .. 122 Box of 10 ..... ....... 34 


CX70 Light Pen . .. .. . .. .. • .. .. .. .. 64 CX4111 Space Invaders .......... 16 
 Visica lc - Atari . ... . . . ... 163 MD2 Doubl e Densi ty
CX30 Paddle .. . . .. .. .. .. .. . .. . 18 CXL4006 Super Breakout'· ....... 30 


Visicarc · PET . . . . . . . . . . 163 Box of 10.. ... ... .... 44CX40 Joysllck . . . . . .. .. . . . . . .. . . 18 CXL40103·DTic-Tac-Toe ...... 30 
CommodoreCX8100 Blank Diskettes (5/box) . . 22 CXL4005 Video Easel' . . . . . . . . . . . 30 

Tax Package .. . . . . 399 Printers 
To Order: 

M icrotek - tor Atari Trendcom 200 . . . . . . . . . 489 
money orde r. Equipment shipped UPS collect. Pennsylvania residents add 
Phone orders invited (800 number is lor order desk only). Or send check or 

Epson MX-80 . . . . . . . . . . 539 
6% sa les tax. Add 3% for Visa o r MC. Equipme nt is su bject to price change and 

M icrolek 16K RAM .. . 99.95 
Commodore Tally8024 ... 1679 

availabili ty without notice. 

Computer Mail Order 501 E. Third St. Williamsport, PA 17701 (717)°323·7921 

Microlek 32K RAM ... 189.95 
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Listing 1 continued: 


1 I Bb BO 11'\f 1 j 8,. ScndTer,., send c; "a r to t er"' 

t1 Bq ~ 8 I n11 

11 BA 2QI F b fl r II nut Text 

11BC .lb QI~ Byte 1d11 II II 

11 BE ~ e ; 1'111 
!!Bf 118 itS I 8 

11 CA IJ6 1111 e 
11 c 1 'J8 as I i'l 

1\(2 IJ8 as 1 a 
11 c '3 3b csh 8 

11ca Ab ~0 l d a II l( 

t\Cb ~ a in w 
110 33 [lU 1 b 
t 1ce lR aba 
ucq 3q f.! e t n fl rts 

• Routine "hi Ch tial'ldlea incondng ACJA chal'11cte1'1 
!tCA BO 121JF L•neil'lout j Ir GetBvte get next c 1111 r 
11 CD S I <Hl !nzAcia CPnO II dd\e ctieclc for dle cnar 
11 CF 27 ~s b e o F ,.11111eSt 
I ID 1 eo I V\ F 7 Out J1 r Sel'ldl e ""' send cha I' to t e ""' 
11 Dil 2QI f IJ bra Lin elnc ut 
I 1ll b BO 77 F' rameSt bsr Get8vte 
11 oe 81 8(' Cl'llP i'I • 9t. c tie ck 101' at• c !'1111' 

110• 2& b [) b ne ErrNaclc 
!tDC SF c Ir b 
1 tDD 07 b3 sta b CtdcSum 
l tDF 07 btl Sta h CtikSum+l le l'O t tie cnee lca1,1111 
11 El 8 0 bC bll' GetBvte 
11£3 q1 'l ~· sta II SaveOpc save opcode 
11 ES 81 ~ P. C"IP a Ill. 0 c~eck for add I' f ra me 
11 E7 27 ~[ bee Addrf rm 
11 l q 8] 31 cmp a Ill' 1 c hec le for dllt ii f ,.11me 

Listing 1 continued on page 282 

ON THIE IHIORllZON@ 

A COMPILER for North Star BASIC. Not a compiler/ interpreter like CBASIC or PASCAL. but a TRUE COMPILER: 


outputs relocatable machine code lor 8080/8085/Z80 processors; 

totally operational on 8080 systems. Includes a sophisticated 


MACRO ASSEMBLER. text ed itor. linking loaders. and a console
COMS R 
command processor to " force feed " commands to DOS lrom a 

disk l ile. COMSTAR protects your BASIC source code; programs 
run 2- 5 times faster. Operates on North Star double or quad systems. 

Versions avai lable for DOS al 1OOH or 2000H - compiled programs may 
put DOS anywhere. 

COMSTAR -THE COMPLETE COMPILER: $400. 

• Immediate Availability * 

CSE 64K - $579 
20() ns access - runs at 4MHz with no 
wai t s1a•eson S· 100 Memory masking: 
Phantom. and/of any 2K pokeout for 
monitors, elc . Works in Norlh Star. 
Cromemco. SDS. etc. Specify 
manufacturer ct p rocessor. Dealer 
p ricing available. 

Assembled and Tested: $579 

For productivity, LetterGo 
beats ALL other word 
processing systems on 
micros. 

LetterGo encompasses all s1andard word p rocessmg teatures 
- full screen ed11ing, text-wrap a1ound . with full bid irection 
sc roll . va11able charl fine. lineslpage. line spacing . JUStilicalion. 
m argins . indenlalion. page numbenng, char spacing. lilies. 
foo1ers : LetterGo elevates word process;ng 10 a higher order. 
by p roviding cen tering. bold face. underli ne. super· and 
sub-scripting .W11tten for Z80(608016085 available), Norlh Siar 
DOS version inc ludes fi le u1111 t1es such as COmpacl built in 
Runs on TVI, ADM·3A. Soroc. ADDS, Microterm. Hazelt ine. and 
more. Diablo and NEC versions. too. 

LetterGo- THE program lo professionalize your word 
processing: $495 

To Order: 
Send check or money order to: 
Professional Hardware 
Distributors, Box 5584, Arlington. 
Virginia 22205 

VISA and MASTERCARD accepled . 
Please include account number and 
expiralion dale. For all orders. add 
t .5% o f the tota l order tor sh1pp1ng 
we will adjust the dillerence. 

PHO 1s a d ivision of: DATE K Sys1ems , 
Inc .. 4786 Lee Highway. Arling ton. VA 
22207 (703) 243·3770 

North Star Computers 
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Important New Salary Data 

If You Are A Full·Time Programmer, 


Software Analyst, or Systems Designer 


IsYourlnco1ne 

Keeping PaceWith the 


ComputerSalary1'oom? 

To find out, 
call today for 
our new 1981 
Computer 
Salary 
Survey ... 
It's FREE! 
Salaries of compu ter pro
fessiona ls have risen this 
year by as much as 20%. Is 
yours keeping pace? How 
does your cu rrent salary 
compare with those of other 
pro fessionals al your level 
of responsibility and expe
rience? Is your income 
grm'lth keeping up with 
inflation? Are you making 
as much money as you 
should be - or could be? Is 
your career heading in the 
right di rection? 
Now you can easily find out. 
simply by calling Source 

The 1981 Computer Salary 
Survey and Career Planning 
Gu ide has been compiled 
by Source Edp. North 
America·s largest recru iting 
firm devoted exclusively to 
the computer profession . 
Since 1966. our annual 
Survey has helped thou
sands of computer profes
sionals make the best deci
sions for their future . And 
now, at the threshold of 
sweeping changes in the 
industry, this new Survey 
can be of particular im
portance to you. 
Call for your free copy of 
the 1981 edition today- in 
strict confidence. and with 
no ob ligation whatsoever to 
use our services. 

N o rth Americas largest recru1hl"'Q hrm 
devotj)(J excl usi.ely to the comou1e• 
p101esst0nal Cl ient Ofga n1zat1ons as.sume 
ou' charges 

Offices nationwide. 

Consul! the telephone white pages . 


Edp and asking for your 
copy of our just-released. 
1981 Computer Salary 
Survey and Career Planning 
Guide. Ifs yours. free ! 
National sa lary averages 
for 1981 are shown for 
each of 48 categories in-
eluding programming. sott
ware. systems design , data 
communications. mini/ 
micro systems. data base. 
EDP auditing. computer 
marketing . management and 
many others-at various 
levels of experience. 

The Survey also defines 
each level of responsibility. 
shows you how to establish 
career goals. develop a plan 
of action. evaluate your 
progress, take corrective 
action when necessary and 
in genera l. keep your career 
grow1h on the best possible 
course. 

This is a career too l every 
computer professional 
should have. especially if 
you have most of your 
career ahead of you. 

For Your FREE 1981 
Computer Salary Survey, 
Call Mike Parr Today. 
Our Toll-Free Number is 
1-800-821-7700, Ext. 330 
(Missouri residents, please call 
1-800-892-7655, Ext. 330) 

If unable to call, write 
Source Edp, Department 81 
Suile 1100 
100 South Wacker Drive 
Chicago. Illinois 60606 

(When w1111ng. please be sure to 1nd1ca te 
home address and current oos1hon 1111e J 
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Listing 1 continued: 

11 ER 27 u3 beo Dat aF r"' 
I tfD 8! 32 C: m p ~ ". 2 ck ec Ir. f 0,. 8C: Ir. 1 "a"'e 
!H.F 27 ~ E beo YerCnk 
I l F I A I 13 Cl'l'O a Iii. 3 cneclc for 1"18C:lc 1 .. a,,,e 
11Fl 27 I' A heo v ere l'>k 
! IFS 2;.-1 '.>? bl'A E,. rNack ti ad f ra"'e 
11F7 AO '5b Ad<jrF rm b9r Get Bvte Ql!t upper add,. byte 
11 FQ q7 7q Sta ii Address 
11 FB 80 i:;z bs,. Get Hy te Qet I 01,1e r addr byte 
11 ro 97 H gta a .t.d d ress+t 
1 IF°F 8f) 4[ Yer-Cldc hs r r. et Bv te Ql!t d ie 
12~t 80 UC bsr r.etBvte 'let etK 
t 2ei 3 DE b3 Verify 1 th Ct-lcSu sa11e t he ct.ec1c.1u111 
\2PS DF 75 !It)( Sa11eSu111 
12 P7 BO llb b 9r Get Byte oet uooer clleclr.su"' 
12 ~ 9 97 65 sta a Rec dCnic 
12 1!'8 80 42 hsr r. et Bvte get 1ower c:necksu,.. 
12P0 •n bb sta a Rec dCn k+t 
12~F Cb II\ I rl a b JI I l :> Ack 
1211 DE b5 I d x RecdCnlr. 
1213 qc 75 c:px Sa11eSu"' 
1215 27 P I b eo S lr: oC rt 
1217 5 VI ne\'.j h .. , :i> t.i ac k 
1218 90 s~ Sc oC rt Ida a SaveOoc get oocode 
121 A Bu ~ 2 and a "2 ~ qnorP. 1 t 1-l 

I ?IC 27 ~E liei:i SP.ndAclr: 
12\E 5 f) t !It b 
121F 28 1<7 bml Set~Ack error •> recd P>iac k 
I ?21 9b 5 () 1 da a SaveOoc ciet oocodc 
1223 81 ~? c mp a 11•2 c nee le for reed Ac le. 

!?C':> 27 ~ I \'H!'Q SetRAck 
1227 :, ~1 neo b -1 :> recd NRC le 

Recdllck: I :> nop, I ;:> rec d Ack, .. I ~> recd Nack* 
\ ?.28 0 7 I> ') Set 'I ~ ck St II b R ec d Ac~ 

122A 2~ qr f; ri3 hra L~ne!F\out Listing 1 continued on ptige 284 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

A2· FS1 Flight Simulator 

for theApple 11 on cassette or disk! 

SubLOGIC 's A2-FS1 is the smooth, real istic 
simulator that gives you a real -lime, 3·D, 
out-of-the-cock.pit view of flight. 
Thanks lo fast animation and accurate repre
sentation of flight , the non-pilot can now learn 
basic llight control , including take-ol1s and 
landings! And experienced pilots will recog· 
niz.e how thoroughly they can explore the 
aircraft's characteristics. 
Once you·ve acquired flight proficiency, 
you can engage in the exciting British Ace 
3-DAerial Battle Game included in lhe 
package. Destroy the enemy's fuel depot 
while evading enemy lighters. 
Computer and aviation exper1s call the 
A2-FS 1 a marvel of modern technology. 
You 'll simply call ii fantastic! 

Specia l Features: 

• 3 frame-per-second flicker free animation 

• Keyboard or joystick Jnput 

$2500 

on cassette. usable 011 all 
svstems (16Kmemo<y reQuue<J) 

on disk . usable on DOS 3. 2, 
DOS 3. 3. or L.•ir•9ua11e S r • lem 
(3211 memory requi red) 

See your dealer or order direct. For 
direct order. include S 1.25 and speci fy 
UPS or first class mail. Illinois residents 
add 5% sales tax. Visa and Masterc.1rd 
accepted. ®M@LDGIC 

Communications Corp. 
Present casselle users may 

Box V, Savoy, IL 61874 send back their cassette (but 1101 the manual). 
along with StO (first class sh ipping included), (217) 359-8482 
and rece ive the disk version. Telex: 206995 
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asea 
from beginning to... 
The BYTE Book of Pascal 
Edited by Blaise W. Liffick 

This newly reprinted edition, compiled from articles, language forums, and letters 
from BYTE Magazine, provides a comprehensive introduction to Pascal. In addi 
tion this book contains important software, including two versions of a Pascal 
compi ler -one written in BASIC and the other in 8080 assembly language; a 
p-code interpreter written in both Pascal and 8080 assembly languages; a 
chess playing program; and an APL interpreter written in Pascal. $ 25.00 
Hardcover pp. 342 ISBN 0-07-037823-1 

Beginner's Guide for the UCSD 	Pascal System 

Now in its 3rd printing, written by the originator of the UCSD Pascal System, this highly infor · 
mative book is an orientation guide to the UCSD Pascal System. For the novice. this book 

steps through the System , bringing the user to a sophisticated level of expertise. For the ex 
perienced, the guide is an invaluable reference tool for creating advanced appl ications. The 

UCSD Pascal Software Systems, available from SofTech Microsystems Inc, 9494 Black 
Mountain Road, San Diego CA 92126, is a comp lete , general-purpose software package 

for users of microcomputers and m inicomputers . The package offers several in 
teresting features including : 

•Programs which may be run without alteration on the General Automation or DEC 
t',..~ 

,)'f 	 POP- 11 minicomputers, or on an 8080, 8085 , Z80, 
6502, 6800, or 9900 based microcomputers. ,.. \ 'efo./ ',, - - - - - - - - - - - "" - - - - I • Ease of use on a small, single-user computer w ith

I \ 
\ Toll Free # 1-800-258-5420 display screen and one or more floppy disk drives .I 

I ' •A powerful Pascal compiler which supports in 
I Please send teractive applications , strings, direct access disks, 

L _ _ _ copies of The BYTE Book of PescalI 	 and separate ly compiled modules .l'. _ __ copies ol Beginner's Guide for the UCSD Pascal System 
•A complete collection of development software : 

operating system, file hand ler, screen oriented text 

Name Tit le Company editor , link editor , etc . 

$11 .95 

ISBN 0-07-006745-7 

•\ 

Str eet City St<11e/Prov ince Code 

r 	 _Check enclosed in the amount of s _____ 
Bill V isa D Bill M as ter Charge 

Card No. Exp. Date ___ _ _ 

Add 75it per book to cover po slage and handli ng. 


11'111 
• 11~\ 70 Main Slreet. Peterboro ugh. NH 03456 .I •••••• en 

~-------------------------
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Listing 1 contirwed: 

122C D7 6C Sel"ldAc k ste b 

• X"' It.& ck: 2 => 
Xl'td tAck 

nop 1 I :z)> U l i t Ac k , • 1 => x '" i t Nae It 

122E 21"1 9A bra Ltnelnput 

123i:'I AD ID DataFr"' b sr GetBvte 

!?32 B 1 9 0 c mo a •d l e c li eck for (jo u ble d d i e 

\ 2l1J 27 ~9 b eo Clik Ob l e 

12lb DE 79 Ol<: Db1e I dw Ad dress 

\238 A7 I?. ~I sta a w at ore hyte 

12lA ;.48 ; 1"1 1( 

1230 Df 79 St II Acjdress 

1210 
12lF 

2 "' 
80 

F' l 
0 E 01r Dh\e 

bra 
b St' 

Dataf' r'" 
Get Hvte t Ji row ""'a Y fi r !It ol e 

l 24 I 
121u 

aj 
27 

9P 
FI 

Cl'lP 
beo 

a ltd\ e 
OkOb l e 

12115 BI 83 cmo II II et 11 c,., eek for +r ;i 111 e en c:! 

121.17 27 BA beQ \/ e,. i f y f ra ., e err o r 

12119 Bb Ff f. rr' N&C le Id a a It .. \ aen d Na e It ~vent 

121.10 ?7 6C sta a Xrrd tAclc 
121.10 2 3 DB hra r i n3 

• Ex i t ro u t I n e .,.,., I cti saves t t. e re t u rn tt r.idr ess, 

* ur:-nates t fi e e li ec1rs u ""' an d rio,.. s rt i 
1?4F 
l?.50 
1252 

30 
CE 
OF 

!'! fl 
51 

r.et Ayte t S II 

1d11 
St II 

• 
AcieSta t e 

Oet e n trv P O ~ l'I l 

save retu r n a o dess 
1251.1 l I i n s 
1255 ll ins g et 0 ff st a c: 1r 

1256 9t! 6 LI a dd a Cl'l kS u111 +1 
1256 2/J ,. 3 h er: Skp lJ pper 

\2SA 7C !" ~ bl j " c Cfi 1r5um 

1250 'H 611 S k oUo n er sta a Cfl kSu ll' + I 
12•;r: 3 E\ rt i re t u,. .., 

I 2tilll <rn Ae It. r ,. .,, f c b d 1 e , s t x , ' 2 , d 1 e , e t x , 1 , i 1.1 ·~ 

12bl 8?. 
1262 32 
1263 qp 

12611 AJ 
1265 "'t 
12b6 IJIJ 

12b7 9 {>, t~ ac lt. F ,.,,, fc h d I e, 9 t x, ' 3 , o 1 e, r t x, I , $ 115 

12b8 Re 
1n~q H 
12bA q ~, 

1268 in 
!?bC (ll \ 
12bD IJ5 

12b£ v ~ rror t1 " 1"1 f cc I F a il e d / 
t2bF lJb 
t 27P 61 
1271 b9 
1272 6C 
1l7l 65 
12 711 blJ 
1275 00 CRU' fcb Sd,$a,0 
1276 !llA 
1277 ~0 

1278 2"1 S r cT11t fee I SI I 

12H 'B 

l 27A 3.A 

t.?71:1 ?. 'le 

127C ~0 f Cb I? 

I ?.7 0 i? ~ rl e stTxt fee I 0 1 I 

t27E /H J 


I 27F' lA 

1280 20 

1261 ~ ell fcb 0 

12fl2 i.> ~ BCntht fee I It I I 

1283 23 

12814 3A 

1265 2 ~ 


IZBb ~1 ~ fcb r. 

end 
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Ifyou plan, make, use, or buy computer 
systems or services, you can't afford to miss 
the upcoming Nati onal Computer Confer
ence , McCor m ick Place, Ch icago, May 4-7. 

The theme of this year's conference is 
"Keys to Productivity", how to use computers 
and computer services to help increase output 
and control costs. 

I 
or to pre-register, call toll-free 

Come see the latest in new equipment and 
money-saving techniques at over 300 exhibits . 
'lake your pick of over 100 technical sessions 
and 21 Professional Development Seminars. 
Enj oy the Personal Computing Festival, now 

Save time. Save money Pre-register now 
for the most dynamic NCC ever. You can: 

• Avoid long registration lines 
• Save $15 on the full 4-day program 
• Secure preferential housing and 

discount travel. 
For Conference Information, call or write 
National Computer Conference c/o AFIPS, 
P.O. Box 9658, 1815 N. Lynn Street, 
Arlington, VA 22209, (703) 558-3610. 

For discount air fares, airline reserva
tions, hotel and show information, 

a part of the main conierence. (800) 556-6882. 
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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 independenl users 
• Memory: directly addresses to 16 Meg! 
• Mapping : efficient memory management 
• Disk: 2M to more than 2SOM 
• Speed: throughput 10 times ZllO 

' • Files: simultaneous acaiss 
• Communication: inter-user via terminals 
• Security: all files password protected 
• Options : expandable in the field 
• Bus : Intel Mullibus'" compatible 
• Languages: Pascal. BASIC, COBOL FORTRAN 

SYSTEM I ............. ....................... .... 53509 
ZB001 CPU bOard with on·board ROM monitor 
32K dynamic RAM 
110 board: 8 serial ports 
Back plane: 15-sfots. Mullfbus •· compatible 
Case: switching power. fans. cage. ffxtures 
SYSTEM II ................... ......... ........... 56659 
Z8001 CPU with memory management circuitry 
64K dynamic RAM 
1/0 board: 8 serial ports 
FDC board : for 4 floppies. sgl/ dbl density 
ZMOS: multi-user/ -ta.sking operating sys1em 
Back plane: 15-sJots, Multibus '" compatible 
Case: swilching power, fans. cage, fixtures 
Oislls: dual Ooppres (ss: sgl/ dbl density) 
CRT: Dialogue 80 '" Interactive/edit terminal 
Call for further system specifications. 

AMPEX Dialogue so~ 
Dialogue 80 '" fully- featured video 1erminal : 
• Full ASCII with numeric and edlt keypads 
• Elegant case with detachable keyboard 
• Display 24 lines with 25th status line 
• 20 user programmable function keys 
• 2 page.s display memory (4 optional) 
• l 1 graphics and 21 con trol codes 
• 10 mOdes includfng block. protecl. program 
• Transparent mode displays conlrol codes 
Dlalogue 80'" .................................. $1045 
Dialogue 80'" with phone coupler ......... 1194 
Applicalions: word processing. data en try, in1erac· 
live programming. data base inquiry/response/ 
update. lransaction processing. whether on·slte 
or remote. For our system or for yours . this inler· 
active lerminal is th e perleel malch. 

Prices: Prepaid or Purchase Order Net 1o. 
Prices subjee1 to change without notice. 
Warranty: 120 day minimum on all syslems , 
Interlacing cables free wll h all systems. 
10% down fixes price, guarantees priority , 
MaslerCard and VISA cards accepted. 

Text co ritinued from page 268: 

put from the serial line; it detects 
frames, parses them, and performs 
the appropriate action . The state of 
the receive program is saved 
whenever calls to GETBYTE are 
made. (It is conceptually easier to im
agine that a call to GETBYTE results 
in a wait followed by a return with 
the next input byte from the line. 
Actually, a call to GETBYTE resul ts 
in the storing of the return address 
in ACIAST A TE and the execution of 
a return from interrupt instruction. 
The next line input interrupt then 
causes a branch to the address in 
ACIAST ATE, which reenters the 
receive routine at the right place to 
process the next incoming byte. ) 

Incoming bytes are first checked se
quentially for the presence of DLE 
bytes. If a byte is not a DLE, it is 
printed on the local terminal. Other
wise, the OLE signals the beginning of 
a frame, and the STX and opcode 
bytes are received and checked. 

An opcode of hexadecimal 30 im
plies that the next 2 bytes are to be 
stored in ADDRESS, high-order byte 
first. The checksum is then tested . If it 
is correct, the XMITACK flag is set to 
l ; otherwise, the XMITACK is set to 
- 1. The send module will eventually 
notice this work request and issue 
either an ACK or a NAK frame. 

An opcode of hexadecimal 31 im
plies a data frame . Since the start ad
dress has already been verified in the 
address frame , data bytes are stored 
in their proper memory locations as 
they arrive. When a DLE DLE is 
detected, only one DLE is stored. If, 
however, a DLE ETX is detected 
(denoting an end of frame), the 
checksum is verified and and 
XMIT ACK flag is set accordingly. 

An opcode of hexadecimal 32 im
plies receipt of an ACK frame, and an 
opcode of hexadecimal 33 implies 
receipt of a NAK frame . Both are 
verified for accuracy by comparing 
the computed checksum to the re
ceived checksum, and the RECDACK 
flag is set accordingly . This informs 
the send module whether the next ad
dress or data frame may or may not 
be sent. 

At the end of each frame, control 
returns to the beginning of the receive 
program so that the next frame (or 
stream of keyboard characters) may 
be properly interpreted. 

Debugging 
Debugging is best accomplished if 

the code can be separated into 
modules that can be tested in· 
dependently . As indicated earlier, 
there are three major modules: the 
command interpreter, the send 
routine, and the receive routine . I 
have found the following order to be 
the easiest way to debug the program 
routines: 

•the transparent mode routine 
•the receive routine 
•the command interpreter 
• the send routine 

The computer was connected to 
itself, as described earlier, for testing 
purposes; this was done by connect· 
ing the transmit line of the send 
routine to the receive line of the 
receive routine . In this way, I was 
able to confine bugs to only one 
machine. 

Proper operation of the transparent 
mode code is verified by the double 
echo on the terminal. Each character 
typed in is echoed on the console 
from the send routine. The character 
is then sent on the line, where it is 
received by the receive routine and 
again typed on the same console. 
When two separate computers are 
connected, of course, only one 
character is typed on each console. 

The receive routine can be de
bugged independently by keying in 
protocol frames on the keyboard and 
observing what the receiver does with 
them . Normally, the DLE, STX, and 
ETX characters are defined with the 
high-order bit on, which precludes 
their generation by the keyboard . 
(This is to ensure that keyboards can
not accidentally send a protocol 
frame.) During debugging, however, 
the value of the OLE, STX, and ETX 
bytes can be changed to keyboard
generated characters, thereby allow
ing frame synthesis through the 
keyboard for debugging purposes 
only. 

The send routine must be disabled 
during this stage of debugging by 
changing the BNE INZADOR at 
hexadecimal location 1045 to BRA 
XMJTLOOP. This ensures that the 
XMIT ACK flag from the receive 
module does not cause an ACK or 
NAK to be sent, thus clearing the 
flag . 

First, an acknowledge frame is 
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•••• that's our new catalog, tilled with super buys on 

computers, peripherals, accessories and supplies. It's 

free and it makes buying easy for you. Just ask for it! 


APPLE ACCESSORIES 

Sanyo Monitor 9" B/ W . ... .. .... . . . ..S 169. 

NEC Monitor 12" GN • . ..... . .. . .. .. . .. 229. 

LOBO Disk 11/ Contoller DOS 3.3 ......499. 

LOBO Disk II . .. . . ... . ... . .... .. ...... 399. 

SOPERTERM 80 Col. Card . ........ . "1329. 

Z80 Soft Card . . . . .... . . . . ........ .. . 295. 

H.S. Serial Card . . .. ... . .•. .. .•. . . . .. 179. 
COMM. Card ..... . ...... . .. . . • ...... I 79. 
CLOCK Calendar Card ..... ... . .... ..225. 
ROM Plus Card/KB Filter ..... • . . . . .. . 175. 
HAYES Micromodem . . ... . ... • . .... . . 319. 
SUPERTalker ....... . .............. . . . 249. 
PARALLEL Printer Card . ..... ... . .... 149. 

SOFTWARE 
VISICALC . . . .. . . . . . .. . .. . . . . . . . . . . 119.00 
DESKTOP Plan II ... .. . ....... . .. . . 169.00 
PERS Filing Syst . .. . ... ....... . . . . . . 80.00 
ADDRESS Book . .... .. . . ............40.00 
SOPER 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 1. acouslic . .. .. . . ... 147.00 
HAYES Micromodem, 5100 .. .". ... . 349.00 

5100 CORNER 
Boards Xitan ZPU (Z80) ....... . ... .. .. S129. 

SMB-2 1/0 . . . . . . . . . . . . . . . . .. . . . . . . . 199. 
D- 16K Dynamic . . . . . . . . . . . . . . . . . . . . . 129. 
D-32K Dynamic . . . . . . . . . • . . . . . . . . . . . I 99. 

Mainframes Xitan 8 Slot . . .. .. . .... .... S199. 
CCS 12 Slot . . . . . . . . . . . . . . . . . . . . . . . 349. 
NNC 19 Slot ....... . . . .......... . .. 590. 

Computers NNC System 80-IMB . . . . . S3,995. 
NNC System 80W.8.4.MB ..... . .....6.995. 

Z-80 SOFTWARE 
C1n1"1 Disk 

8K Basic sso. 

Super Basic $95. $99. 

Disk Basic $159. 

ZAPPLE Text Ed. $35. $69. 

Z-Tel Text E.d. $50. 

Text Output Proc $50. 

Macro Assembler $50. $69. 

Z-Bug $89. 

Micro Z·BUG $69. 

UNKER $69. 

Fortran IV $249. 


~ l rc le 184 on Inquiry card . 

DIABLO 630 RO 

30 cps letter qualily. plaslic ormela IDaisy wheel 

List S2.711.00 . .. ...... . . . . . .. .. 52,395.00 


TYPRINTER 221 Word Processing 
W/ KEYBOARD 

20 cps computer printer and lypewriter in one. 
Non ualalile memory up to 16K. Aulo error 
correclion. 10. 12 and 15 pitch letter quality 
characters. Propoltional spacing worlcs with 
most word processing S-Of!ware. 
List s2.aso.oo . .. .. .. .. . ... . . ... . S2.450.oo 


ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete with micro processor controller and 
powersupply.Standard erial. parallel and IEEE 
versions available. 
List $599.00 .. . .... . .. . .. .. . . . . .. . S539.00 


PRINT ELEMENTS 
NEC Thimbles ... ... .... . .... $16.00 
Plastic Daisy Wheels 

for Qume, Diablo. Starturiler ...... 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 

5 1/.1' Diskettes, all Formats, 
100 %Certified with hub rings, box of 10 
Single sided, single density . . .... . . S22.50 
Single sided. double density .. . ..... .24.50 
Double sided, double density ... .. .. . . 32.50 


8" DISKETTES. ALL FORMATS 
100% CERTIFIED 

Single sided, single density .... . .. . S26.00 
SSSD Error Free . .............. .. . . ..27.00 

Single sided, double density . .... .. ..34.50 
Double sided, double density .........40.00 


3M DATA CARTRIDGES, 1/4" 

Regular . . . .. .... . ..... . .. . . . . . . S18.15/ ea. 

Regular Error Free . .... . ... . . . . .. .. . . 20.65 

Mini ........ . .. . .. . . .. ..... . .. .. .. . . 15.25 


DIGITAL PHILLIPS CASSETTES. 1/4" 

For Most Systems .. .. . . . . . .. . ... . .. ..S3.60 


MPI 88 G Matrix 
High resolution dot-addressable graphics for 

Apple. Enhanced " correspondence quality" 

printing. Tractor and Friction feed. Serial and 

Para/le] Input 100 cps Bidirectional printing. 80. 

96, and 132 column widths! 

List 5799.00 . .. .. .. ...... . ... .... . S599.00 

ANADEX DP 9500/ 9501 
200 cps Matrix. high density dol addressable 

graphics serial and parallel input. up to 2K 

buffer! 

List 51.650.00 .. . ..... . .. . ... .. .. . $1,395.00 

Tl 820, RO Full ASCII 
I 50 cps Matrix. wide carriage. dala processing 
workhorse. 
List S 1,995 . ...... , ..... . .... .. . . S ].695.00 


ANACOM 150 
Heavy duty 150 cps Matrix 15'' carriage. low 
cost replacement for Tl 820. 
List H.350.00 ...... . ..... . ... . . .. S 1,095.00 

Q<JANTEX 6000 MATRIX 
Heavy duty 150 cps 15" carriage. 

List S J.495.00 . . . . . .. . .... . .... . .. 51,195.00 


NEC - SPINWRITER 
55 cps Bidirectional. teuer quality 

5510 RO List 53,055.00 .... . . .. .. . $2,595.00 

C. ITOH - STARWRITER RO 
25 cps Low cosl Daisy Wheel 

List S 1,895 . . . . . . . . . . . . . . . . . . . . . 51,695.00 


QUME SPRINT 5/45 RO 

45 cps Dai y Wheel, High Quality 

List 53,137.00 . . .... . ....... . . . .. 52,595.00 


• TO PLACE YOUR ORDER CALL: I·-------------
I TELEPHONE TELEX I 
c114> 144.1314 . 591120 II orwnte to:

I PALOMAR ;

I Computer Products I 

I 

I 910-105 W. San Marcos Blvd .. San Marcos. CA 92069 I 
TERMS OF SALE: Ca•h. di«k. money order. bank ..ire traMler. II cre<ht c:ard or purc:hose orders _from qu lifit.-d firms and 

I 
ln•ti lubons. Pleose lndud" i.lephone numbt:r with order Olld l 
expiration d<i le on credit card orders. California residents add 6i 
.,,les Ull< ~rtiscd prices ore for prepaid orders F.O.B. shlpping I 
po!rt. Add Ji forohlpplng In US. Prid "!) ond ovo ilobilitysubject to 

• change ""hol.11 notice. •··-------------·· 


http:52,595.00
http:53,137.00
http:51,695.00
http:2,595.00
http:53,055.00
http:51,195.00
http:J.495.00
http:1,095.00
http:H.350.00
http:1,395.00
http:51.650.00
http:S2.450.oo
http:s2.aso.oo
http:52,395.00
http:S2.711.00
http:80W.8.4.MB


Circle 165 on inquiry card . 

You can buy at wholesale 
prices through a commercial 
buying firm and save more 
than buying mail order. The lee 
is one quarter of what they 
save you off list- an incentive 
for them to save you 
Minimum lee of S75. 

Whse. Fee 
COMPUTERS 
Alpha Micro 10MEG S11 ,204 $1 ,243 
Ahos 8000-2 3,150 358 
Ahos 8000-5 4,193 449 
Archives 64K OD 4,450 512 
Cromemco System 3 5,357 659 
Cromemco System 2 w/12BK 4,345 535 
Oynabyte 5400-A2 641 L 1 MEG 5,132 641 
Dynabyte 5400-82 64K 2 MEG 5,929 691 
Dynabyte DB811 64K 2,278 280 
Superbrain 64K DD 2,250 261 

CRT'S 
ADDS R20 550 111 
DEC VT 100 1,305 130 
Hazeltine 1500 795 107 
IBM 3101 Model 10 1,140 60 
Lear Siegler ADM 3A + 710 58 
Leedex 13" Color Monitor 350 25 
NEC 12" Monitor 190 18 
Televideo TVI 920C 670 BO 
Visual 200 765 107 
PRINTERS 
Anadex 9501 1.150 125 
Centronics 737 650 86 
Diablo 1650 RIO 2,195 400 
DIP 82 499 49 
Epson MX80 450 45 
IDS Paper Tiger 460 G 1,020 94 
NEC 5510 w/Tractor 2,360 164 
Oume 5/45 RO 2,035 215 
Tl 810 Basic 1,355 135 

SOFTWARE 
Word Star 223 68 
Magic Wand 200 50 
Spell Guard Call 
Pearl Ill 350 88 

keyed in to test the receive routine's 
response. The RECDACK byte, as a 
result, should be set to a value of +1. 
Next, a NAK frame is keyed, which 
should get the RECDACK byte to 
-1. If these received frames do not 
result in the proper setting of the 
flags , then either the receive routine is 
faulty, or the frame was keyed in
correctly. 

After a proper address frame is 
typed, the XMIT ACK flag should be 
set to 1; otherwise, it should be set to 
-1 . Also, a proper address frame 
should put the address types in the 
2-byte variable ADDRESS. 

Finally, frames of varying length 
and content should be typed in, and 
memory should be checked to ensure 
that the data has been properly 
stored . Of course, the keyboard can
not generate bytes with the high
order bit on, but this should not 
affect the debugging process. A 
proper data frame should set the 
XMIT ACK flag to 1, while a bad 
frame should set it to - 1 . 

The command interpreter is de
bugged next by typing a control-F 
character and noticing that an "S:" is 
typed on the console. Typing in four 
hexadecimal characters and a carriage 
return should result in a "D:" being 
typed on the console. The command 
interpreter checks for valid hexa
decimal characters, which in this im
plementation are lowercase "O" thru 
"9" and "a" thru "f." Either typing in 
a bad character, or typing more than 
five characters, results in the ringing 
of the terminal 's bell. 

After the destination address is 
keyed, a "#:"should be typed on the 
console. When the byte count and a 
carriage return are typed, the user 
should cause system reset and go to 
the computer's monitor program (in 
my case, a Motorola MIKBUG). 
Locations SRCADDR, DEST ADDR, 
and BYfECNT should contain the 
proper values of the three parameters 
just typed in. Also, the XMITFILE 
flag should be nonzero . If any of the 
above information is not correct, the 
command interpreter has errors and 
must be debugged. 

The debugging of the send routine 
is the last and most difficult task. The 
patch introduced to disable the send 
routine must be deleted and the 
original code restored. The command 
interpreter is then used to set up the 
addresses and a byte count; a carriage 
return is struck to initiate the send 

routine. Normally, the send routine 
will send out an address frame and 
wait for the RECVDACK flag to in
dicate proper receipt of the frame . lt 
will then send a data frame and again 
wait for the RECVDACK flag. Since 
the transmit line is connected to the 
receive line during these tests, a more 
complicated interaction occurs. 

The interaction is as follows-the 
sender issues an address frame and 
the receiver, in turn, sets the 
XMIT ACK flag . The sender sees the 
XMIT ACK and sends an ACK frame, 
and the receiver receives the ACK 
and sets the RECVDACK flag . The 
sender, noticing the RECVDACK 
flag, sends a data frame. Errors result 
in up to three retransmissions before 
the file transfer is aborted and the 
computer returns to transparent 
mode. This sequence of events can be 
verified by disabling various portions 
of code and watching the flags change 
using a debugging routine (there is 
usually one in the computer's monitor 
program). 

Once the software routines have 
been independently debugged as 
described above, there should be few 
problems when a fina l test is made 
with two computers linked by a serial 
line. 

Final Notes 
Reliable data transmission between 

two computers over a noisy channel 
is a primary concern of communica
tion engineers, who have developed a 
spectrum of elaborate protocols to 
ensure that errors are detected and 
corrected. The simple data link 
described here is not overly robust. 
For example, the computer will "hang 
up" waiting for a valid response when 
an ACK or a NAK is received in error 
and discarded. One solution is to in
clude a timeout interrupt that causes 
the send routine to retransmit its data 
if an ACK or NAK is not received 
within a certain period of time. 
Although the routines shown here 
were written with simplicity and 
minimal software in mind, the reader 
is encouraged to add this feature . 

The protocol presented here is 
computer independent and could just 
as well be implemented in the 
machine language of any 
microprocessor. As long as there is 
agreement on the electrical interface 
and on the data-transfer protocol, a 
computer can pass data of any kind 
to any other computer .• 
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SUPERB QUALITY AT 
UNBEATABLE PRICES. 

THATS MEMOREX 
DISCS FROM PACIFIC 

EXCHANGES 

For Data Reliability
Memorex 
Flexible 
Discs 

CALL FREE FOR PRICES & IN FORMATION 

(800)235-4137 
In California, (805)543-1037 

PACIFIC 
EXCHANGE 

~.,...-.....t 100 Fao1hlll Hlvd 
~n Lu i ~ OM• JMJ. C .>,, 

9340 1 

-VI.Sil • ' 
O AL .R I QUIRIE I VIT D . C.0 .0 .'s AC EPrED 
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Three-Dimensional Computer 

Graphics, Part 2 


Last month, in Part 1, we exam ined 
almost every algorithm needed to 
display thr e-dimensional line draw
ings that represent solid objects 
modeled by polygons. I attempted to 
keep the procedures concise, at the 
occasional sacrifice of clarity or effi
ciency . 

Listing 1 contains a complete 
Pascal program that incorporates the 
individual graphics procedures 
presented in Part 1 . I have used this 
program with the Heath / Zenith H-19 
video terminal (which has limited 
semigraphics) and the UCSD (Univer
sity of California, San Diego) Pascal 
system. I have also used it (very 
satisfactorily) with a 500-line raster 
graphics display and a Pascal inter
preter running under the UNIX 
operating system on a DEC (Digital 
Equipment Corporation ) VAX 
11 1780 computer . 

The program includes facilities for 
all of the basic functions necessary for 
three-dimensional representation: 

• acquisition of machine-readable 
data 

• transformation to th e proper 
perspective 

• scaling 

• elimination of hidden lines and 
faces 

In presenting this program, I have 
assumed that your display system can 
draw lines, as most systems that are 
capable of full graphics provide ap 
propriate software. However , scan 
conversion software is included to 
support the Heath / Zenith H-19 video 
terminal, and the routines Moveto 
and Drawto can be easily modified 
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for any otht?r raster display. area of three-dimensional graphics 
As designers continue to simplify software will be the next to receive 

the use of personal computers, the significant attention . • 

Listing 1: Com plete UCSD Pasml three-d imensional graplr ics progra m tl ia t i11 corporates 
the ideas and procedures µ111 forth in Part 1 (see Marclr 1981 BYTE. page 54). 

1.1 .. t. ·:;(l.Jl,'411 •;; 47, 
M;::: ~·:f-• t :. .:.. 200, 

11~ ·-:Pi:• l ~ - 2<HJ, 

Mi! xV t ~! = r::i)(l , 

M i.:~$1 d.;. .; = ~:: 


r YJ-.'- (: ••ur1t ':!' ' - o M ~· :Vl_; : , 


f!.· .. 1 r1I = 1·e 0.:o t·d :X, , I r- ea J ...;!r.d; 

\.' ~ t " I ,.. ': ..:: (1 M .::: }:F' I ~, 


r·,~·1Y~1~· ri -.· r· ,• n r·d N -..1111V1, :-: V~ r- tJ·X• Sta1·t, : co 1J n ti?r'°i ~ n.j . 


Lt1 10:-F'td y = ~H· 1 ·a y ( 1. Max$ 1 d e3J o f f'o1 nt. 


f '••l y~..:·r 1 ·• ll r· 1· ay Cl Ma ~~Po::d ,;J •) f Pi:.1 ygv r1 . or 191 r1 i! I ~ · vi l yg • :• r1 ~ it) 

V '=' t 1 1 ~~ 3 Ai n "d. Y Ct Ma x-vr.:: J of Verte x. '" t·1· 1igi r.a1 v*t• T l C.•·S .) 

thJ f f-" , ~ l y _; a r· ~· ei.y ( L . MA;{P1:.} SJ Of f-'ol yg.:,n, '"(• di s pl ay~d P·,lyg ...... ri::;, .) 

t_, IJ l 1·) f •- ' !_; a 1·1· .. y (I M"::V J ;; ) Ot F'l'1nr. (• dJSf>l~y~d IH•ir1 t.:. • ) 
,, y~~-1 ..1·:~ (<> ~y - s p.a. c -s: tr·a r.,; t ·:·nr1 .) 

W1 r1 •l ·-·1..~1 LI r1~f-'.v l Y• ( <> 01splay I.oil r1 d V••I ll ) 

t y o!:P 1 • C r. 1 r• I t1 T : PO 1 f t t., a rid c.-:r1L..i:-t· l r1 I ~ t"'=" :=, 1 ). 
S·· r~~ns~~•~.Sc r ~&nC tr P QJ nT , "' 

·..... t"{··:·r.x. ·:..:. 1 · ~~,,..y ··*a 1. 

'::·•:- t" ei<: n ~· i:·:- ~ .:-d array t o. D·:otsAc.,..~:· s.s , 0 .. DoJ.."S Dow nJ •:•f t•oof .a:ar•• 

NrJiM-' ·~· 1 ~, Nun1V t 1.: o:o:.!i, N•JmP r :;;, Wl 1 1d t·l~' ::; 1 L. ~ . 1 c oun t-:-r. 

lJ•JmU1 ~ f-d ay. Nun)V t. x(l1J f ..:.o u n1te!t"i 

l.mJ(. l1 ~ r •: 11.:cr·, 


I· J ! ., N .;;,1110:- r •· l o ~t · 


I•· •f1• · t · , , \.' I ·: .J r 1, 


l ...i 1.t--to1 *"-t-4•+++•++ L' •.:: tF' l ar. ... ~ +.,., + ++++++ +++++ ~ + ·++++++ + • ) 
1·• ,-.. •· ll•.11 · ··· r ..... 1i-:· 1a n•··.;;l v.~t- t='ci ly OniPP C.J _!-1• f\hJ 1r1P T ; C:1j 1Jnr .~ , - ), 

l ' l ~. 1 I ,, OllJO I ,::;p·. 

1mpt-' 11J y U1 1e t--'uly. 

l· .... ~I ' '' ,..,. •"' >'.'•m1•1J 1 ~ p l <ir1~ .. qu a r 1 nn •:-0:1e t't'1 c 1-er1t .=. t' •.:it- p···J y~1 ·:> n ,,:.,-jq,:. .-.. <Ct ) 


L.; l ~ = Nun.P 1. s. 

i .;.r· l • I Tv N1JmF· t .. •1•:1 

t.~91 r1 
1••1 1,. 11 F' •) I yt l J •1•:. 

b e!J i n 
1111pF o 1 yC I J X Y -!<f Po l:y[ L.:;; t l J z - 7 .. h ;0 l )•L L:.f I l '(. 


rmrF<·l yrrJ v Z * P<oJy[L ~ l ll x - x " ~·"t ytL-, 1 J J l. 

I mpl-'c.t yl l l . 7 .. h' l y l l f, t f J y - y • P.:. JylLc. r I J x. 


L~ U : -· !. 
.:-nd, (* r~r· ·~Q r •) 

f o t- [ _ -- I t. c• Nu 111P t. .:. •J•.• 
t ••1 t h 1'111p~· o1 yf I J d•• 

i,~!.lln 1--.:oJ ylll '< ~x; F">lyLrJ Y _, y, p .. J ylll / : . _, ,,, , 
~ 11<l ; (* C.. ,;:.tP I .'l r1.:- -; ~) 

(. ++•+++ ++++++++++++ f •(' r. =•(" I • ~~ osc i-· I .. + -t +TT +- + + .............. ....... •++ .. "' • I I· f 


r1 · ~~~ Jur ~ ~~ ~~ ,·~~nbc~ 1 ~, 
V dr l ·~ro1Jril .:.01· 1 

Listing 1 co ntinued 011 µage 292 



AUTOMATED 

~EQUIPMENT 
\~:El: INCORPORATED 

18430 Ward, F ountain Valley, CA 82708 

TERM INALS 

TELEVIDEO 912 B ..... .. ....... ... . S665 
TELEVIDEO 912 C .. . . . . . .. . .. . 665 
TELEVIDEO 920 B . .. .. . .... . . . ...... 945 
TELEVIDEO 920 C . ... . ..... . .•. • .... 715 
SOROC 10-120 ..... .. . . . • . . . . • ... . .. 675 
ZENITH A-19 . . ..... . . . . . .... . • . . .... 735 
HAZELTI NE 1500 ....... ...... .. .... . 850 
TELEVIDEO 950 ..... . . . ...... .. . .. CALL 

VIP"s customarily need top qual ity and 
service within stringent budgetary l imits. 
naturally. they ca ll A E.1 

llem; A E I. tests vir tua lly every · item 
sold . before shipping . 

ltem:A.E I 1no 1allzeseveryp1eceotsort
ware. and ma es a copy U you have a 
problem. A.E.I. can check to locate the 
problem by using the m ·housl! duplicate, 
saving you time 

Item : A.Et. has in-house expe tise on 
every item ol ered 

Item: A.E.t. pnces are competitive with 
the lowest. no-service. no in-house exper
tise dealer 

40% OF ALL A.E.L SALES ARE TO 
PUBLIC AND SEMI -PU BL IC INSTITU
TIONS . 

A par11al hs t·· or A E.1 cus tomers who 
purchased during the las1 quarter ol 1980 
mc ludes. Un1vers1ty ol Nebraska. Unover-

S.S.M. KIT 

CB2 Z80 CPU . .... . . ..... S200 
VB1C VIDEO .. . .. .... .... 140 
V82 VIDEO . . . . . . . .. . . . 155 
VB3 VIDEO .. .. ....... .. . 375 
104 INTERFACE .... ..... 165 
SB t SYNTHESIZER . 195 

ASM 

.. .. . 5265 
190 
210 

. . . . . 440 

. . . .. 225 

. . . . . 270 
MEASUREMENT SYSTEMS MEMORY 


DM3200 32K 4MHZ ... . .......... .... 480 

DM6400 64K 4MHZ ....... . . . .. .. ... . 595 

DMB320032K 4MHZ BANK SELECT .. 630 

DMB6400 64K 4MHZ BANK SE LECT . . 745 


Call Toll -Free for latest low prices! 
1·800-854-7635 Outside CA 

714·963-1414 Inside CA 
1·800·854-7635 Outside Cont. USA 

Prices change dai ly to meet competition. 

NORTHSTAR 

HRZ-1D-32K . ... . .. . . . . .. 5t975 
HRZ-2D-32K . . . . . . . . . . . . .. . 2270 
HRZ· 10·32 K .......... ..... .. . .... ..... 2240 
HRZ·20 · 32K .. .. ...... . . .. . .. ... . .. .... 2650 
ADD ITIONAL 16K RAM ... . .... .... .... . 365 
ADDITtO AL 32K RAM ..... 475 
HARD DISK SYSTEM ...... . .. ......... 3900 

SPECIAL MEMORY CONFIGURATIONS 
AVAILABLE. INCLUDlNG SYSTEMS GROUP 

--VIP's Call A.E.I. 

DYNABYTE SYSTEMS ALSO 
AVA ILABLE-CALL FOR THE 
EXCITI NG NEWS ABOUT NEW 
COMPETITIVE PR IC ING! 

WE WILL TR Y TO BEAT ANY 

ADVERTISED PRICE . 


TERMS: All prices listed are cash d iscoun ted 
and sub1ect to change. COD's are 2% 
add1honal Universities and wel l-rated 
rirms Net· 10. 

SHIPPING: AD DITIONAL IN ALL CASES. 

TECHNICAL ASSISTANCE: 
WE TRY TO HELP INTERFACE AND 
TROUBLESHOOT-CALL (7 14) 963-1414. 

Open Monday-Friday. 8 .00 a.m .-5.00 p .m . 

Dealer lnqurnes lnv11ed. 

SOFTWARE 
M ISCELLANEOUS 

NEC THI MBLES .. . ... . . . .. $16 
NEC RIBBONS .. . ........... 7 
RS2332 CABLE 5' . ........ . 20 
RS 232 C ABLE tO"' ... •. .... 25 
L ED EX MONITOR ...... . .. 145 
NOVATION CAT ..... • .... 145 

ADD ITIONAL SOFTWARE DISCOUNTS WITH SYST EM PU RCHASE 

OUR SYSTEMS WORK! 

All sys1ems normally tested and conhgured in our repa i r fa cili ty before del ivery. Service contracts avai lable. Pro mpt repai rs and warran ties. 

C irc le 188 on Inquiry ca rd . 


WORD5TAR .. . . . . ... . .. . $320 
MAILMERGE ... . .......... 100 
DATASTAR ...... . ..... . .. 250 
N .S. PASCAL ... . .. ... 295 
MAGIC WAND .. . .. .... .. . 290 
C BASfC .. . .. . .. 100 

JOB COST IN G .. . . $700 
INVENTORY . ......... . ... 475 
CASH REG . . .. . . . ....... .. 475 
APARTMENT ... .. . . .. . 475 
MEDICAL ...... .. ......... 700 

DISCS-BOX OF 10 

VERBATU 5 '. • 1 S IDE .... S27 
VERBATUM 5 ' • 2 SIDE .. .. . 45 
VERBATUM 8 1 SIDE ..... . . 35 
VERBATUM 8 2 SIDE . ..... . 55 
OTHERS .... ............ CALL 
PLASTIC STORAGE 

80XES .. . .. . ... . ......... 3 


GRAHAM· DORIAN 

-  ..?.?::.... 
';;,;;;;.__"'} > 

PR INTERS 

NEC 5510 (TRACT . RIB .. THIM) ... $2540 
NE C 5515 (TRACT . RIB . THIM) ... 2600 
NEC 5520 {TRACT . RIB .. THIM) ... . 2900 
NEC 5530 (TRACT. RIB . THIM) .. . . . 2540 
MALIBU . .... . .... .... . .... . t800 
T l· 8 10 .. . .. . . .. . . . .. ... . ... . t495 
T l-820 .. ............ .. . . . . . . ... . . . .. 1625 
EPSON MX 80 . . .. .... .. . ... CALL 
EPSON MX 70 . ....... . .... . .. .. . . . CALL 
ANAOEX DP-950019501 . . . . CALL 

sily o f Vtfgm1a. U.S. Dept of Interior. Unt
vers 11y or Kentucky. Universi ty o r Cal1 
lo rn1a . Massachusetts Insti tu te 0 1 Tech
nology, U.S. Air Force . Naval Air Develop
ment Center. Brown University. Un1vers1ty 
ol Oregon. University of Utah. Ohio Sta te 
Un iversity . University of Southern Cat1
rorn1a . Calilorn1a State Dept. ol Water 
Resources. Umvers1ty or Michigan. anc 
Pr inceton Untvers1ty 

In the private sec tor. an eQual number o l 
ma1or national organ izat ions purchased 
dunng the same penod . 

You can caO A.E.1. loo! 

'Wi'lh oor nonnal tas1 sh:ip~ng . we na,re me 10 1e$1 
e•'{ledt100 sn1pmem ma:; preclude ac$t1n9 

··A E t OOC$ no1 sn 10 1~1y ~hal any o r uiese hne 
Ofgan1za1JOflS endOrse A.E I merety tn.R! A Ee is ~)f0~.-3 
~ hRve •h~ AS C:vs.1omcr s. 

MORROW 

DECISIO N 1 BASIC ... ... ...... ... 51550 

D ISCUS-l 2 DRIVE .. . .............. 1550 

DISCUS 2D 1 DRIVE . ....... . .. . ..... 935 

DI SCUS 2D 2 D RIVE ..... ... . ..... . 1550 

DI SCUS 2•2 1 D RIVE .. ..... • ... .. .. 1250 

DISCUS 2•2 2 DR IVE .. ..... . ....... 2190 

DI SC JOCKE Y 2D . . . . ........ 350 

DISCUS M26 HARD DISC . . ......... 3925 

ADD ITIONAL HARD DISC ........ .. 3685 

D ISCUS MIO . . . . . . . . ...... 2990 
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BASF "FLEXYDISK" ... 
Supcrio1 Qoali1y data 
~torage medium. 
Ccrti,ied and guara nt eed 
100".. crro1 free. 

SI 'GLE SIDED-SINGLE DENS ITY 

511< " or 8" D is keues ............ . 10 / $24 
511<" or 6" Vi nyl Slorage Pages .... .10/ $ 5 

M AX EL L· DISKETIES 
The besc quali1y 
diskeue money can buy. 
Approved by Shugari 
ond IBM. 
W ld c) OI\ 11' lJ-Oli ~· \ q f 10 

s·. l side .. .. .. .. · SJ.l O 

8". l -sidc .. . . . ... . §4.25 

s·. 2-<id" . .. .. . ........ .. ... SJ. 90 

6" . 2-sidc ... . ............... $5 .60 


ALL MAXELL DISKETTES ARE DO UBLE DENSITY 

LIHRARY C A E... 
J-ring. bi nd e r al bum. 

Protec1s ;·ou r va luable 

pt0grams on dis k> 

Full1· enclosed and 

pro1ec1cd on all sides . 

Siniil.-u m Kas-~cue storagl'.! box. 


Li bra ry 3-Ring Binde r ... . ..........$6.SO 

s•;." Mini K as . se 11 e/ 10 ............$2. 49 

6" Ka -sCHC/ 10 ................... .s2.99 


OISKETIE DRIVE HEAD CLEAN ING KITSlriiil 
Pr ewnl h ad crashes an d 
insure efficien1. error .. ~ 

f 1("C opcra rion . 


51 ;;'' or 8 '' ... . ..............$19.5 0 


SFD CASSITTES 

C-10 Cas e11es ........ 


son ic and 

. . . . . . . SB.00 

(All casse ttes include box & la bels) 

Get B c.sscucs,C-10 

C.n>elle / 8 library album fo r 

onl)•... . . . . 

IM illuwa1 d) 


HAROHOL 

Reinforcing ring of 

1ough mylar pt0tects 

dJ!k frnm dJm~gc 
 1111 
8" Applicawr S4 S'A" Appli ca1or 3 
50/ 8" Hardholes SB s•;." Hardholes S6 

VIS/\ • MASTE RCHARGE • MONEY ORDERS 

CERTIF IED CHECK • FOR PERSONAL CHECKS 

ALLOW TWO WEEKS • C.O.D. REQ UIR E A 10'X, 


DEPOSIT • CAL. RES. /\DD 6% SALES TAX 

MIN ~ 2 SH IPPING & H/\NDL I G • M ll')I MUM 

ORDER $10 • SATISFACT ION GUARA TEE D 


OR FU LL REFUND 

Wri te for our free caialog 


ABM 

PRODUCTS 

631 B ST. 

SAN DIEGO, CA ·92101 


(714)235-6602 


Listing 1 continued: 
MA xX. M1nX . Ma xY.M1nY re~ J 1 

t> 9 1 n 
Ma x X· ;O OJ Mir,X. -0. 0 J M• x Y: : O. Q; 11t roV ·"'O. O, c • 1.1J1 ndow mu s • ••.;'.; 1 u J~· 7 - ~ :: 1 _. 
f or ! · • I to W inJowS 1: ~ da 

•.• l t 1"1 W1 r1dvwt I J ,fo 

b <! Qll'\ 
11' XJ z ) MaxX t h -e r. Ma • X · .::.:. )(/ z. 

t i XIZ < Ml r1X t.hen M1 r1 X XI Z• 

, r Y.1 Z ) Mo!lY l.t.en M;i x V · • Y/I ; 

ti Y/Z < Mi nY Ltro::r-1 M1 nY Y/2, 

o?n d ; 


Ma xx : = Ma uX - Mi~XI M~ xY ; = M ~uY - M1nv. 

if Md xY > <O 1 ~ • M~ xx> t• s ~ nda~d d i s play 1s 3 u r1 1 1 ~ t11gh ~Y 4 1 .,1a ~ ~• 

ttie n Scre~~sc~le. l · = f Ma xY • 4 / ~ : ) 

e l :i S...:. r · <H1:0'6. ~.i le.. Z : = 1'1 a>-: X, 

5 ,.. ,. ol!-~r 1$ .~al .X 0 \,-:i t ::;A o: r··:o:ss I ~ ·..: 1 · 0:- e-hSca: J e 1 , 


S~ r·~ehS ~ l~ Y : - C Oot s Uow n • 4 J 3 > I ~c r eeoSc ~l ·· Z,
'* G .: tSe.r·eenS " al~ if) 

\ * +++++++++•++ ++ + + + ln1tial1 ~~ ++•++++++++++++ + + +++ •) 
p~·o .:~d •Jt·e I n1tia11 :.:e, (* ~ t?"L d fa rJ) T i::•aJ l .ll1•-:- t t! 1 v a 'u s ..- ) 

bt'>gt f4 


li <1r1 ~ · = t'c: i :s=;. e- , 

NumP o l ·.;. = (•. 

Nt111ifJ1 .;p J ay - Q , 


NurnVt ... -=- s. • - ( 1, 


N umr-· t s - ~ 0, 

••11 t h ~y ~P J~ b r gr n X ;:: - "' , ''· y -- - ~ · - ( 1, l . =3 •), " 11•1, 


WJ 1 ~. Cntr· I11t deo l· •·g 1n :.: !-CJ ( 1; V·:-u t...•;. l · ~ , _, '·' · e ti• L 


Wi r1d .:•ti1Si · 5 4 , 

h W1 " d ow( l ) d o b,.g • n X. ,, _4_ Ui Y: :-3 , O; l · ~ 16 o. ~nd .
'" l 

~1 1 t.h Wi ndow( 2 J do b~910 X. " - 4 . O; Y: = 3 . Q; Z: =16. o. ~rnL 


with t.1 1 ndovJ( 3 J d o b ~g• n X: = 4. Q; Y: : 3 . Q, } .'' 16 <) , end. 

"d t h Window C4J do bagin X: " 4. 0; Y: =- Z Oi l : ~ 1 6 . 0; e nd. 

Li t S c: ,. r:-e rtSca: 1 ~. 
,e tP lane s ( W1 n dow . W1n dowS 1 ze ) ; 


with Sc r ~~nC r d o b~g1n X : :DotsA c r os ~/~ ; V: = [JQl,.~D o-w n l2. .. 

t..!n~J, ~•I1ut.1a112e•> 

(* ++++++ S tart + + + + ++++++++++++++ + *' 

p,· oci:iJ u FI!! S t.a,·t, 

va r· I, J c.o unt .a r· i 

b ~ g 1~ (• c l ear s c r o e~ •> 

fot· 1 -~· 0 t o ~ot.~Ac r·os ~ do 


fo~ J a 0 to Oo LsDown d o S c ~~~C I. ~ J 
e n di C• s t.a rt •> 

( .. +++++• ++-++++++++ + f- 1 r, l :&f• +++++++ + ++ + +++++ *) 


pr l• l!t! d u r·~ F1 n.1. s h 1 '* daspJ~ y uut.p u t t o r· l. i.; n, \t1 H-J y t ~ rm111 a. J ·~ 

v a,. I ,.J C:QU n t>"n 


b •~.g l n 

1,o1r'i. ~ ~ .:.f i r( 2'l >, .... f ,. >1 <•p u t t~r n1 1r1 a J irito gr· a~hJ~~ m~~ - •1 

1Jw1 t. e Cc t'1r· c2 1 >, • p ,. ) J (• put. l e- r-m1 n .;al 1 rit o ,.~ v er -;.e v 1 ~E-•" •1 

tttf'" t t.'=" ( c hr C27) . .... ,1, .... ) 1 
 •) 

.J : = CJot"S0(uun; 

«•hi I ~ ._I ) 0 <I<> 

be91n 
t o 1· 	 l ~ 0 to Oot~A c t·o~~ d o 

if Sc r· e n( I, .J] ., r, d $ r:.re-er.[J,,J-ll t r.~n wr•teC ' q ~· ' 
~ l s ~ if Se t· en (l • .J- .1) theri wt· 1t-•::< ' J > 

~ l ~ i: 1 f S c.re~ nr J, --lJ 1. h l!rt ~t)ri tee ' o .,.. ) 
el :. ~ writit:t ' "' ).: 

If .J t h e n J ~ ~ - ~ <* coun 1. d owr1 b y t wo ·i • • 
,;} ~ " ,J : = o. 

oiJ ; 

r· ~ad!n, C• ;:1: -.,1 - i \. <C.k> l.oet •:ir~ it •)nt 1 n uir1g Cp1·ies--•· v-.? ~.. 5.~ f'..,.~n ) * ·' 

' !Jr" J e-(ch t·C L 7l. ' G ' ) • ~· f! >-: 1 t 9t· ~p h1 c 1r. o d;. •) 

4••P-l t ( r>t1 t· C:i' /)1 ... q ·' ) ; (§- .;! >C l t. r'"i: V o!,. S ~ Vl.j("•;,t 4 } 


e nd ; •* ~1~1~ h •> 


c~ •++++++ + ++++ +++ M o ~~ro + + + + ++++++• • •++++++ • J 

pro1! i::: d 11r ll'.! l"'l ov ~ l ot X . Y t' (::-\ 1 ) , 


b'"9 .L ,. 

-=· o.:.t·elf" r1X .. XI £;(· r ·- ; · r1 Y Y; 
•·n.;S. (.a Mo ve t.o *) 

• ~;. +++...-+.-++ +++ ++ ++ +-++ l •i ,1•.••to +++ + + + ++•++ ... ++++ + + ~) 


, . , .-..;: •• J, 1,11~· (1y . ~1_1 1 ln( X.Y 

v .~ 1· I c •)Un f,.. ,:. .r· i 

rr ~~ . fly. I -=n!!lf , , S I p , S t.,:;..pY. ~p ~~-• 'i ~· ~,~ 

. .... ~ 1 n <* [tr·.1 1.11\ v ~ > 

O·· .X - '=· •.: r·;:;.. .... f,):. ( 1y : ~ Y - Sc. r··:: v r1V1 

1 t nl>il fl i: ) ::> "bs lUy} 1.h•;<o L<>ngl.h .1 b :;tO >r ) e l :; L1>n9th at> !Dy); 

1 ~ · L ~ n0th ( l 0 h@n L~ ngth :c l . 0 ~ (*ca ch zero-l~ngth 1 1n~s •l 


Listing 1 continued on page 294 
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Are important letters and reports 
leaving your office with spelling errors? 

SP,ELLGUARD
8 

can proofread
10,000words 
inone minute: 

SPELLGUARD is a revolutionary new computer program that finds 
spe lling mistakes and typograph ical errors in documents prepared with 
CP/M 1 or COO 5 compat ible word proces ors and text edi tors . 

In less than one minu te, SPELLG ARD proofreads 20 pages of text 
(10,000 words) and identifies all misspe lled or mi -typed words based on 
its 20,000-word dictionary. After proofreading, SPELLGUARD firs t 
provides an alphabetized list of the words identified a poten tial errors. 
The operator judges each word as correct or incorrect. Correct word may 
be added to the dictionary. SPELLGUARD at1to111atically marks incor
rect words in the text with a special character. The operator can then use 

· the word processor to easil y find and correc t them in the document. 

SPELLGUARD is Easy to Use 
• proofread ing capabil ities are m;1stered in a few minutes. 
• comprehensive 	use r 's manual co nt ;c1 ins ·tep-b - ·tep exam ples of a ll 

SPE LGUARD feature s . 

SPELLGUARD is Powerful 
• tex t fi les to 85 pages (CP/ M 1.4). and 2.800 pages (CP/ M 2.0) . 


includes a 20,000-word. expandab le di ctionary. 

• contain s powerfu l commands to construc t custom ized dic tionaries for 

specia l areas, e .g .. medicine, re al estate. law. in ·urnnce . ng ineering. 

SPELLGUARD is Reliable 
• thoroughly tested in actual u e with free one-year maintenance service . 
• 30-day money-back lim ited warranty. 
• inc ludes computer program for software updates and maintenance. 

Minimum S~·s1 em Re<1u iremcnt ·: 8080/8~. ZSO PU wi1 h .l 2K mc nmr)''. CPIM' IA (d ic tion:irie< "' 
256K bytes). CP/ M1 2.0 or late r (dk liormric~ tu -i MB). o r CDOS: wurll proccs~or or text cdi1or 
com p"tiblc u.•ith SPELLGUAR D (cu rrcn1ly M:Vcr.11 cxcclic nr "''"' CP/ M u.•nrd processor• . llnd 
\\hrdSlar . Word Mo>lcr. Magic Wmul '. Eiccr ric Penc il' . and EDJ . 
l'tadcmurks: 'Digiio l Re car.:h lrc~isicrcd). ' MkrnPro lnl"l Corp .. "Srn:ill Ru>inc;; Aj>plic:uin ns. 
' Mic hae l Shr-::i)tet Sof1,i,1are. ,.,Croml!' mco . 

'Time c;lim atc' ha,,.,J "" -lMhz 8085 wi1h 48 K niemo•y. C'PIM 2.L dnuilk dcn>i•y 8" !lcipry drive. 
L0.000-word ICXI file . 

INNOVATIVE SOFTWARE APPLICATIONS 
Box. 2797. lcnln Park . Californ ia 94025 4 15-326-0805 IISAI 

price of SPELLGUARD includes 
d wrnaround and delivery by UPS or 


airmail. Sales will be made on ly if the 

purchasers' word proce. or is comparible 

with SPELLG ARD . Software license 

agreement is required . 


---~ 

I 
D 	Send me a free. detai led description and 

la1cs1 diskenc format availability. I0 	 Send me SPELLGUARD at $295 .00 . 
(M anual and diskette( ). Formats: 8" 

CP/ M single density Shugart compal· 

ible, and 5%" Northstar double .) 
 I 

0 	 Send me copies of •he 
SPELLGUARD manual at $20.00 each. I 
(A irmai l. credited toward purchase. ) 

0 Send COD (acid $10.00 handling). 
Cal ifornia re. idcnts add 6% ta x_ 
Add $10.00 for foreign shipment. ICheck enclosed for S ______ 

Certified chec k, COD. and money order 
shipped immediately.) I 

NAME IORGA LZATION 

-DDRess-	 IA-____----------~ 
CITY 


STATE 


PHO E 


WORD PROCESSOR 


---1 

_co_~•PL__R_s_'_'STE_M ____~ l__~' . ____
 

DlSK SIZE DISK FORM,\T 


Checks p<iyablc 10 ISA 

Box 2197, Menlo Purk. CA 94025 . _J 
(Dealer inquiries invited.) 

STATE-OF-THE-ART 
SOFTWAR 
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SOFTWARE 
DEUELOPmEm 


TOOLS FOR 

IODUSTRY 


CPIM CROSS-ASSEMBLERS 
Fast , comprehensive cross-assemblers 
to run under CPIM .• Extensive pseudo
ops inc lude fu ll listing con trol , nested 
conditonals, mnemonic synonyms, and 
inclusion of external source Il les. Gen 
erate object f il e, assembly l ist ing, and 
symbol table from source code for nine 
pop ular microprocessor fam ilies . 

XASM05 .. . .. . 6805 
XASM09 . ... .. 6809 
XASM18 .. . . . . 1802 
XASM48 ..... . 8048 
XASM51 . . . 8051 
XASM65 . ... . . 6502 
XASM68 . . .. . . 680016801 
XASM FB .. . . . F813870 
XASM400 . .. . . COPS400 

Assemblers . . . $200.00 each 
Manual on ly . . . . $25.00 

8048 DEVELOPMENT PACKAGE 
Now you can use the 8048 fam ily of 
sing le-chip microcomputers without 
buying expensive equ ipment. Develop 
8048 software wi th the XASM 48 cross· 
assembler. Then plug our EPR-48 board 
into your S-100 system to program the 
8748 EPROM vers ion. (S imilar packages 
for 8051 and TMS9940E coming soon .) 

8048 Development Package . .. $574.00 
EPR-4 8 alone . . . . . . . . . . . $449.00 

PROM EMULATOR BOARD 
Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an S-100 
board with up to SK of RAM. Cab le with 
24-pin plug replaces PROM(s) in your 
target system for instant program test
ing. 

PSB-100 PROM Emu lator $395.00 wl 
1K RAM 

$565.00 wl 
SK RAM 

1 f 1 :... J f. t1e-r1 r1t :: [ I, .j ) l. 0 e l s.e 11 t x l.1, ._IJ ~ I CJ ; 

e r1 d. (* ] dent..,., 

( 4 ++ + + ++ +++++ + + + + +++ + ++ M ~t1· 1 !: M~l r ++++++++++++ ++++ * ) 

pr o •::."" du .-~ r1.1lt" J l-:M u l tC M tJ,Mt2 Mat 1· 1 ;.: , var H"~:.:i u l• Ma t r· 1 ;.: ), 
var J, J , K •..: 0 1Jr.t i." n 
b~gtn 

t 1.:ir I ~1 r •.1 4 . ~ .., 
t -... r· .J ;::.; l t.v '1" ay 

t·~9 1 r1 
kF.q ) U I,-.)] · - 0 , '>, 
t o t" k :-=1 l.o 4 d6 

R~ .o. ultC J . .J l - R~ ~ ~Jl[ T . ~• J + M L I Ll . , tl•Ml ? lLIJ. 
~nr\ . 

·•nd; C• Mitt. r· J xr1 1J} I Ill) 

P-01 r.t. . 11t ~ f o..•Ji r.t 
t•€!,l In 

N~ 1~ 1 P t x 
N_.!.!• Pl y 

N~wPt. ' -
1t n J , (i• 

F' 1.. X•l1 t x [I, I J 
F'\ X*M "c:~ . IJ 
f •t. *11L "[3, I J 
fr·rtn~ t ..;:11 ·111 .. , 

+P r . Y•Mf. :{ (j . 
+ F' 1 Y" Mt . :[2. 
+ F' t.. Y • M t::(3, 

F' r /4·M1 :a I ~: I . Ml · [ I 
Pl Ll>Ml ., (.:, ,, , + t"i1 .[ 

+ F· t l*Ml ~t (~:. ; : j + t1T .l ::. 

•I l. 

" " 4 ;. 

Li5 t ing 1 cont inued 0 11 page 296 

Lis ting 1 cont imu1d : 
·,. 1 .,r.x .;: 11 ·: / L .... ng11'1. :-:.t ~,!r.•Y · = L'Y / Lie ri gt.th 

.;.... '!· ·· r·•·i•r1.X. Yp.y-;; · = 'S·: t·~ ~r. Y.Xr"''" 

l•' •t 

b,,_· ·.,lt" 

'=· •: ;. "" r. L, ~ .~· ur 1 ·l (. pv .:a.). r o:·~Jrr •.1 t Yp•:•:;.) l = l t' IJ >-..!• 


xr os • X~o• + ~ l •pX. Yp 6A Y ~·o-~ + S l1.::!pY . 

·· i:'1•J . 

·:. .~ 1 €' e r1 X - ) , ·~" t"i'o:! r1Y · - Y. 
~11•1. (~ Orn.••••..:- .fl.) 

1• + * ++ + + +++ ++ + + ++•+ k~adOt· ,1~ ·c t + :· ++++••++++ • + + ++++++++ ~) 


pl L••:•·d 1J 1 •.• R .... ~.j l)l•J(!'- t( t=-1 J i<-Nrt: lll P :i l. 1ng ). C* r-ea. d l" 

v .... ,. ,.. , ~. or.,,.. . .f-·,·, 1.::.L1t.,.f.·1r· ... 1 .1 • ._1 •: •J •J 11r ., r·1 


f.. J• ••,, ·r ~ · ·.J·,. I t ••.t-, r .~a 1 , 

U li 1t • l : t I I • ~ · t •: 1 1~ I • 


t1 1·91 11 

1i•r 1l, , ,. , .. , , _-..1 f. l · ·f• f ··ir· . file-N ,.. 111"" • '° X Y J .... ,, r ' t.:· ~Ulr1tXJ 11) j,,Ypo.s , /p(• ..,. ), 

,-~.:J ... I \(lb.~ ~ I •1 , ~ i l ~~N.:t 1 r1••) ' ( .. r.o p~n C•bJ e-~ t , l l ~ • ) 

1 •.:- a •ll r~,(•t•rt· 1 l r. , Pt.:,(1t·J·p~, ~r_ t (,J), 

t••i [ ~t IC• r-r 111t•J , j, , 1Jll I t1 f.' 0 1 r1f.:;l f +N 1JmF't,.> J tJ •• 


j, ~ 9 ~ I~ 

r . • ill rd•ll· 1t- .i I '!'"• . 1, x, "/, I), 

x x + r.- c· :. . f .::i Y + .,.. r··>; • - l + Zp•.• ~• 


-·rid. 

t •••, . ;. I 1 ,·, 1:·c. I J) t • 1 ,·t .... . 

l•.- •jJ l o 


1 ... ~ .t, t •L Jt="1 J .-.,p1,;. P .. J). t -tt t" :!CJ •J !JI O:•l y!J•_;..r, v : t· r .it?~: P "'l1tt•_.. t·~ {I) 


t 11 t , I - l 1 (lo t:-· 1 .,po [ ,j,1 

• · ~ '11 n 
1 ':":; oJ ~ Ul•Jt-.11 • . V· ·1· l 1 • .;..._:. L ._l+N1JmV't ~: ~ ::; ] ), 

v •. , - 111 ·-~... r. ~+ l\1 • 1 mv 1 .:: ..... j - V•!1·t 1 •::: · · s[.,. l +NumV t •~f"~ l + Numt-=·ts , 


.~ 11•J. 

I .-~p) J f1 ~Ut• 1f-- t) ':' I • (..q. l ' ":'.;:,J f.<'t I •;;:h•l 0:.of 11 r1 ,:. *~ 


l••1ll1 f···JY!..l" 11;{l +Nu1i.F'ol.,.J 1k1 


t.."' ~I J r 1 


- N o mV I ·.:.~~-•
·=· ''····· 
' 111111·) 1 ;' - r-- 1 __, 1-·.-.]. 

.... . , •.1. 


N1.1mVt.o.:e ~. . :.... N un.Vtc s + f--• r.sf.·ul ~ 

~n d .; 

N 1J n1 F' I $ :• N umF"t5 + r · 1,. ,-.1.,,ll.J , 

NumP C•1 ~ NumF'o 1 '2 + Po l sO b .,_1, 


.;.,. d ; Cit k~adObJ~Ct *l 


<• + +++ ~+ +++++++++++++ M a k~~J~ f ~re +*+++ + ++ ++++++++++•+++ ++ ~> 

p1~oce(l1..1 r e MakePlctur.r:i C* 1. •·ans ..:i t·m and c.l1 p , t. h e n d 1 s ~•lt\y p•.•l y9 .. r1 .5 •) 
v~ r· l ,J, NumCl p ~~un• ~ r· , 

TmpP o ly Qroe F' oly• 

( * ++++ + + + +++ + + + 0DtProd +++ + + + ++ + + ++ + ++ + +++ + * > 

iunc t 1on Do t . ~ r·od( Pt 1,Pt2 Po i nt ) 1·eali 


b~9l l'I 

Oo::i t F' r o d · ti . X * PC?. X + Pt J. Y * f-"t 2. Y + PU 7 * P t,2. 

e r1d. (-t- lJot. r o d *) 


'* ++++ + +++ + +++++++++ ++ ld~nt + ++ + ++ + + + +++++++++++ +++•) 


pr oc. ~ Jui·e I de r. t( v.a.t• Mt. ~: : Mat.r·1-:.-: ), C• 1 r. 1 t 1 a1 i ~e ma 1·1 it) 


v nr f • .J · ~ v1Jr1t. r·. 

ti · gi r. 

1 i!'•.f ) • !1:"1 r O:• 4 llV 


f ·)~ J " l l(• 4 d(• 
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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-ord inating requests 
from several users 
to change the same record 
at the same time . 

Without proper 
co-ordinat ion, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
slaggering. 

Our File and Automati c 
Record Locking features 
so lve these problems. 

For example: norma lly 
all users can view a 
particular record at the 
same lime. But, if tha t 
record is being updated 
by one user, automatic 
record lock ing will deny al l 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and in teg rity 
is assured . 

Pros demand fi le & 
automatic record locking . 
OASIS has it. 

SYST£M 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 securi ty. 

Circ le 191 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 mul ti -users 
can mu ltiply the prob lem. 

But with the Log on, 
Password and Privilege 
Level features of Multi-User 
OASIS, a system manage r 
can specify fo r each user 
which programs and fi les 
may be accessed 
and for what purpose. 

Security is further 
enhanced by User 
Accounting - a feature that 
lets you keep a history 
of wh ich 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 -use r system 
is often not even practical 
on computers limited 
to 64K memory. 

OAS IS Re-entrant 
BASIC m·akes it practica l. 

How? 
Because all users use a 

sing le run-time BASIC 
modu le, to execute the ir 
compiled programs, less 

memory is needed . Even 
if you have more than 64K, 
you r pay-off is cost saving 
and more effic ien t use 
of al l the memory you have 
available - because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 

AND LOTS MORE ••• 

Mult i-Use r OASIS supports 
as many as 16 termin als 
and can run in as li ttle as 
56K memory. Or, with 
bank switch ing , as much 
as 784K. 

Multi -Task ing lets each 
user run more than one 
job al the same time. 

And there's our BASIC 
a com piler, in terpreter and 
debugger al l in one . 
An OASIS exclusive . 

Slill more: Editor; Hard 
& Floppy Disk Support : 
Keyed (ISAM) , Direct & 
Sequenti al Files ; Mail-Box; 
Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And , of course , 
there 's plenty of 
application software. 

Put it all together and it 's 
easy to see why the real 
pros like OASIS . Join them. 
Send your order today. 

OASIS IS AVAI LA BLE FOR 
SYST EM S A ltos Compt1co1p Cromemco 
Delt°" PrO('.lucls 0 19lli'11 Gro~m D1911a.1 
ri. 1c: rosys1ems D~·naby l c God1>0u1 IBC 
lnda:w:. lntcts.ystc111s.. NorOl Slar Ony:.r 
so SySI OITIS TRS BO Mod II Voctor 
Graptnc Vornne:.. 

CONTROLLERS Bell Cofil<ols. Cameo 
Corvus l(onan. Mtero mm1on 1c1opo11s 
TarbeH lcle~ei.. Th1r'k •rloys X Comp 

wu1c tor comclf>u:• 
bee AppJ1c.n11or''I Sorh\•luc 0~1~c 1or 

PLEASE SEND ME: 

Price 
wi1h M.nt1ual 

Produc l M.ftnu.at On l1 

OPE~4T I NO S'ISTEM 
[Wtl.i.dt'' 

fX[C I ;ing1.iliJQ 

Fil'J 1 .~ Jn.agerni!At 

lJt.<H Accou.nl nQ. 

0-0"o'IC(> 0'1'o'Crs. 

P ru'll S~OC"let, 


GC"IC'rill Tc-~l 

Ed LO". ClC I 
 si so $17.50SINGl.E·USER 

350P.1 Ut11-USEH 17 s.~ 

8 ASIC COMP ILER / 
I NTEAP R ETEA/ 0 EBUGGEA 100 15 00 

RE· EHTR AN T USIC 
COMP ILER / INlfRPRET ER / 
[)EBUGG EA osn •5 ()() 

DEVELOPMENT PACKAG E 
[\' ;'\tro A~:;c-mt;ilur~ 
l1!1 J..:tigo- Ec1tor . 
Oer:ii.IJQN) ~50 2'f> 00 

TE XT ED ITOR & 
SCRIPT PROC ESS OR 150 t5 CJ 

DIAGN OSTIC & 
CON VERS ION UTl " ITIES 

1Mc·no1·,. ies t 
A~~.C'tit! l 'f L;in<Jo,;~'Ut: 
Cor1vc11 rs_ r IC 
R('.::c..·~r'p. 01~1.. TC~l 

F.ff! CCI:> ~· ~ro....-
orr(" OS, -01c) 
 100 lSO:> 

COMM UNICATI ONS 
PACK.AGE 

~ T C1tt11t1:'!1 [mul..:i10r 
F:lc- Sf•nd & Rc-ceo.·.l"~ 100 ·s.oo 

PACl<AGE P'RICE 
' Al l or AOO'aC') 

SIN GLE·US£P >DO 60 DD 
M Lll ·US~R 650 60 00 

FI LE SO RT 100 •5 00 

ToD lS 00coeO"·AHSI '7• 

Orde• OAS IS from 

Phase One Systems, Inc. 
7700 Edgewater Drive, Su ite 830 
Oakland, CA 94621 
Te1eo·10'1C 1.1151 :;fi2 -90S.5 
TWX 910·3u6·l139 

NAME~---~~~-
STREET (NO BOX = ) ____ 
CITY_________ _ 
STATE ZIP___ _ 
AMOUNT$ ____ 
~Al1Jc;n S'{S~orr. der.cr ot1 on ; 

add S3 for si •pprng . 

Ca rd o:., 1a rt'.?~ don1s add sales Lax) 


D Check enc losed C VISA 
0 UPS C.O D. 0 Mastercharge 
Card Number _ ______ 

xp ira ion Date _____ _ 
Signa ure ________ 
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Circle 192 on Inquiry card. 

MBC Systems, Inc. 
(203) 342-2747 

tJCRTH STAR HOR I ZON: 

HRZ -2- 32K- D-Factocy ASMS2275 
HRZ - 2- 32K- Q- Facto ry ASM$2675 
64K DD or Q Also Available 
HDS - 18 - F ..... . ......... $4449 
~ orthi.rorcl DO ••• •• • •• • •• S 359 
I FO-Manager . .. .•. ....• S 365 
Mail Manager ..... . .. . .. $ 269 
General Leger . ......• .. S 77 5 
ACC . REC . OR ACC. PAY .. $ 445 
Word Star ••.. ..•• •..•• . $ 350 
Medical-Dental SYS ..... $2500 

D 
COMMODORE (PET): 

2001 - 32K-BocN Keyboard $1090 
16K Also in Stock.. .. $8.59!!! 

8032 (80 Colum n s cree n) $1599 
2040 Dual Floppy Drive $1090 
8050 Dual Floppy (1 MEG)$1599 
2022 Tractor Printer . . . $ 749 
word PRO IV ... .... ..... $ 290 
VISICALC . ••.. .. ... ..... $ 19 5 

APPLE II PLUS Call For Price! 

ATARI 800 ............. ... $ 849 

TI 99/4 Consol e &Moni tor.. $990 

INTERTEC SUPERBRAIN : 

32K RAM .•.....••.. .•... $2595 
6 4 K RAM . . . . . . . . . . . . . . . . $2695 

PRINTERS 

Letter Quali ty: 
NEC 55 10 or 553 0 ....... $2550 
NEC 5520 KSR ... •... . •• ,$2950 
DIABLO 630 ....... • ••... $2390 
C. ITOH ................. $1690 

Dot Matrix: 
CENTRONICS 730 ......... $ 599 

737 - l. .. .•• • $ 799 
799 ..•... ... $ 999 

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

DISPLAY TERMINALS 

llAZELTINE 1420 ....... • .. , $ 949 
1500 .• ... . •.. .. $ 999 

INTERTUBE III •• .. •. . . • .. • $ 775 
TELEVIDEO 92 0C ..••• •• .... $ 849 

Since 1977 comple t e sa l es a nd 
service . ·lost items in s to ck , 
prices are subjec t to change . 
Visa and Maste r Charge i.r e l come 
Most items shipped by UPS . 

MBC Systems, Inc. 
Multi Business Computer Systems, Inc. 
28 IARLBOROUGH STR EET 
PORTLAND , CONN . 06460 

(2 03) 342 - 2747 TWX 710 -4 28-6345 
M-F 9-6 SAT . 9 : 30-3 : 00 

Listing 1 continued: 

(it ++++++++++++ + +++++ Ge tE.y eS p ac.e +++++++++++•++++++++•++++++ *) 


p t- ot.:~ J1J 1 - ~ UE!t~y·~:.:Or•al!.~( Ey@f't , Cr1trlnt : Poin ) ; 

v a. t' MT x t1 ~t. r·i :-:J 


C l, C2 t-'~d 1.1... . 

H yp i.~ t..i;: r 1 •J ;.;e . t::O:o :::. A . :;:; i r1A r· eal; 


t••! !J l n 
JJ,;:,r,:r (E y""S r·a c .;o> • <* lc•a•j ii:ye p•)tnt t.ra11 s lat1on •> 
l\-1 th ~ye-P ~ •J Q 

t·~~lf• EyeSJ>~·:e[l, 4J : ~- x: E.yeS ~· ac.-t ?., 4J: = -Y ; E.y~Spac-!!(3, 4) :" -7. "" ''" ' 
1 ~-n.n<i t ornd 1':'; n tr 1 r.t. ~y~Spa.c~. C i >, (• t.rar1~l .'.\ t~ r.: t.r". of in i!r"e s • > 

J ~ ~r, 1. ( fH:: ) 1 <• l o ~d t· .; atioo ab c> ut 7.-a ~ i ~ •I 
with C l do Hy~ oie ou 5e : • 5 qrtl X•X + Y•Y >• 
J f H ypotenus~ > 0 0 t ti e n 

bl'!fll n 
CG~A E C l Y / Hyp o ,·oys~i S loA ; • GI. X / Hypotenuse • 

Ml, >:( ! , !] = CosA. Mt>:( Z.!J , .. s inA: 

Mt xl 1. ;n . "-s ir.A. Mt xC2 . 21 "' CosA; 

M~ l r 1 xM ultC Ey•Spac~.Mt x .Ey~Space ) ; 

•,•rt d , 


(• rotate ~t r- . or lfa terest *) 


ld~n 1 <Mt x >; <* lodd r·otal-lC• r. ab 0i ut X-a:~ 1s *) 

·~1 t h C2 d o H ypot•n1J s ~ : =sqrt( Y*Y + l§l ) ; 
1 f Hy, ..:i t i..:r1u 9 '1! · l l 0 tl"1~n 

t•.:0 Q 1 n · 

c., ;,A :·=- V2. Y / Hypotenus~; $1 nA : = -C2. Z I HypotentJsie; 

Mt,,£ L, 2 J : • Cc>sA, Mt>:[:;l, 2) : = $ 1 nAi 

M1.x( 2, .;:J : = - S inA; Mt xC:3 13 J · -= Cio~ A • 


M~tr& xMu l t < Ey~S pac•. M t x .Ey ~S pd c~ 1 1 

,,:i.nd ; 

J .;1 ~r1tC Nt x)• (* loa•j s-.•' i t.c.h b-: w"?"o:- n Y i~ n d Z Cl;>:~ •> 

ML x [ 2 , 2 J ~ Q, Mt xC8, 3 J · • 0 0 ; 

fP:.rl.-·,3 J Ll.t; M t.. x ( ~: ,2) : ;:::: 1. 0. 

M ;~ 1,· 1 >~Mul tt Ey~S pa~~. Mf... ;.: ,F.y~S ~1.t c. ), 
. r1 rl, <* G~ tE y S pa c ~ •) 

'* + + ++ + + + ++++++ + + + ++ Mak~V 1 ~ r·l ~ y ~t· l ~ ~+++++++++++++ + ++++++ * > 
r-•1 r0 1: .... J 1J r·~ M,llk~!" Dt .3. pJayabl ~ C var F·t ~01 nt ) ; C* t2J{ it: t o s.:. 1·.:; .-..r, 


be91 n 

f" I. . x ·~~ r -!'!'r.~.:a l e-. X * f 1 l.. X I Pt. + 5c:r.-..enCt, r . X; 

f-"t y ~r r- ~enS~a l~ Y • Pt V J P t . + S c.r"~ol!!nC t r V; 

·• rid; «• Ma k~ll1<;pl« y <, t •l •' <t) 


l* ++++++++++++ + + +++++++++ Fa ~ ~ sly £ + +++•+++++++ + +++ + ++ + + + + + ++ * > 
r v r.•: •. L11H1 t= :_n'.':. •-·"3t=y c~( P.:-)1 y Orr &Pc• l y > boo l ear.; 

T.rr.pP t : f· o 1 t ir..., 

TmpP co l y : OneF•o iy: 


b e g1 ri 

.,1 tr. F'oly l 2l do 
be9 1 o TmpP t . X: ; Xr lnopl"t. Y: '- Y: Tmpf"t . 2 : '" Li end; 

T~pPo ly[IJ . X PDlyCll . X - P o ly[2) . X• 
TrupPoly[ll . Y · = Po lyC ll . Y - P o lyt?J Yi 
T~pP o lyCIJ . Z :• PolyCJl . Z - Pol yt 2J . z, 
TmpPo l y l 2l . X p., J y [ 3) . X - P c lyl 2 l . Xi 
T~pPolyC2 J . Y : = PolyC3 J. Y - PolyC 2l . Y, 
TnopPo;ol y l :2 J . Z · " Po lyl 3J. 7 Po l yl?J . ]; 
GetPl~r.. •s< h.pPo l y. 2 ), 
if Oo tPrad( TmpPt,l~pPolyC l J ) ( '- O O 

h ~ n Fa~~sEye : ~fa l se 

oi!l se FacesE. ye · = tr1.J - i 

~r.d1 (* F~ce~E_ye *' 
<• +++++++++++-+++++++•+++ CL i ~·l n ++++++++++++++++++++++++++ ++-+ -tt) 

proceduri;: C l i pl rd va t· P o ly 0rH~P6ly . va t• Numf" t ·- cou r1te t") j 
ve;r J • .J . L s t.J . Tmpf'ts ; c.io u r1 -a r·, 

L'l l, 0 2,A r-ea.L 

lm pf'o l y On.,P .;I y: 


b~gi r. 
f~ t - J . ~ 1 to Wth d OwS 1ze d o C• fQ1- ~a~h w10 .j ow ~dg~ * ) 

if NumPts > 0 th~~ 

b~9 1n 
[JI . m n ~tPr•o<f( f' o l yC NumPtsl . Wi O (IQt"( !l l 1 

LstJ : • NumPtsi 
lmi>l-'ts . ; Oi 
fo r ~ : ; l i~ N u~Pt ~ d ~ C• for each p o1ygon - ~g~ • ) 

beg1 n 
i f CJ I ) 0 . 0 l>""n 


1><•91 n 

Tn~pP s . • T mpP 5 + 1 • 

•,; th TmpPo I y[ rmpP ts J d" 

b~g1n P• COJ.')' lead i rl~ v.:Y"t. i::-: •) 
X: = Poly(L "> t , IJ , X; 'I ; ~P .:. ly CL ,. kJ J 'I; z , • P o ly[L<o\.Jl Z: 
end. 

Listing 1 continued on page 298 
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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 in 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 pa.rallel 
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 

Circle 193 on Inquiry card. BYTE Aprll 1981 297 



Circle 194 on Inquiry card. 

AND MORE! 


THE 

Omnibyte


TrainerI.. 

MC680016809 BASED 

• On Board RAM/ROM 
• Hex Key Pad & 


Function Keys 

• 8 Character Display 
• Serial/Parallel Interface 
• 	KC Standard Cassette 


Interface 

• TBUG,. Monitor 
• Comprehensive 


Teaching 

Documentation 


AND MUCH MORE••• 

THE OMNIBYTE TRAINER 
IS DESIGNED TO LEAD 
YOU FROM BASICS TO A 
FULL UNDERSTANDING 
OF MICROPROCESSORS! 

Expands into a full 

development system; 

or stand alone in a 

variety of applications 


(312) 231 -6880 

245 W. ROOSEVELT RO. 
BLD. 1-5 
WEST CHICAGO, IL 60185 

Omnibyte
Corporation 

Li5ting 1 con firrued: 

J t L•l * O~ ' " oj 1_i ~ ·:. oJ~l~ ~,l f-,J 1J 1j l ~ "'ll1•J•.•l•I -. 

b•·91 n 

A '- IJJ •' t J• I - [ 1./ ), 

rmpt-· 1 ~ ....; T111pPl s + ! I 

l•IJ lh lM1 p~~ l yll•1~~ ~ · 1 ~J d~• 

t•P:l J fl 


X A * r· ~··l yl ·• l X .,.. I I fl - Ai ~ I ' ,.] vlt • T. _1J \, 


V A~ ~o lyC.JJ Y + ( I 0 - Al * Po l ~[ Ls • Jl Y. 

A 	 <> P·o l yl.J J _ 2 + ! 1 0 - Al • P.:·lyCl..s•~I J z , 

.:.n-.,1 , 

L'° t .J · · . .J, 
DI = ( 1" , 

~ r. lj , ( . Ny mf" I f. l •J•)P * ) 

{• , . ._1 .: J • o TmpPls •Jc• •• ..:r.•f:"Y p.oly9o n bac.k o 1 r1pu r •) 
•• • t h Tm~""' ly(., 1 ] .J •e 

b~ ~"' Pol yt JJ X. "' X' P <> ly[.JJ Y· ; y ; Poly [ .J l . l ~1 . ~nJ, 

Nurn l ~ -= fm pf'\3 , 
r1 d. < • W 1 r11'j Q11iS 1 ~ ~ Io•:•p • ) 

( • C 1 t p l r1 *} 

(it 	 +++ +++++++++++~+ ++++ f r1 ~ ~ ,- So t·t + +++++ ++++ + ++++++++++++++ •> 
~,·~ ~~~u··~ Jn~P r So 1· 1c Pol y On~Pc• ly . NymP ts c o u n1~r ) 1 
Yfi.t' I. .J, h_ \!•) IJOt....-,-. 

A v(1up t h · ,- ,~n J, 

b_ g J n ('l l-1 n ~ r-y 

Avr1.,1 .t h .x l) (I, 

. ..... ,- l ... . ro N u n1F' t .=. d o 
lt ll t h "' OJ y l. I] d·> (* s ' •·r·e a n d f'111d eiv _ra!J.::· <1.;.pth • > 

l:io1~ •J 1 u 

I IU - Vlei!~ ( NiJniV 1, ;;Ou I+ I+ J ) X - ~ X; 

U IJ 1 V l •,>•;i[NvmVt >: Out+ l+ I J . 
y 	 . ~ y, 

1 1u r Vt•: -~ CNurJ1Vt x01J ~ +l+J J z. 

A v ~~ plh AvU ~p t h + z, 


Avu.,..r.lt1 """ AvU~p1 1 1 / NumP r ,:; , 
uurvr ~ ·'.".~( N1J•1.V r ::0 1J••J 1 7 AvlJ!:?- pth. 

._I 	 - Lt , (it •n1 t 1 ~ lt z.e f •l t 11l ~~ 1 · t.1 i0 r1 iiiz'.'.'.\1"'1 1 "It) 

l 	 ..... <Nun1 [n ~p l 11;1 + J ) div 2. 

- Num t 11 .:. .,.Ja y, 


"' t11 lt· l ..J ,: l ) o:t ..• '* t• 1 r1a r· y ~- ar· ·:. h or i r1s .et• t.t of1 p o 1 rd •) 
1 t A v [•~f,\ h V•JtV t •: ;,c;[ 1J ~ t .P 0> l y <; [ ll . S t a r· t J _ Z 

th .;- r, b.:o~:pr4 t. 1. I ( I +- .,_I ) dl\I 2, ~:: nd 

~ l '.... b ~9 • r~ . ,I I • 1 - t I • t 1 > d l v 2 • o::-n d . 
t .:· r· 	 ._1 = N1Jn.Ll 1splay .j.:.r.1n r .J 1.... 1 ,j..:1 


b.:.q 1 r1 

,-, ,, lf".·.t y s [ .J + I l S '- a r• I ( 1 ~t~~ l y~ ( ~ J S ta 1· l. 

LllJlf-,.. l y _;.( ._l•l J N1Jn.V~ Y. QyT~.;dy 3[.JJ NumV t ;.;, 

• r,.j, 

1)1JS P··· !y :o.l J+I t S r j\ t"1 N1Jn1Vr :{U1J1 + l. 
Uur~·._. 1 y .,;l (+L J hl••n.VI. ~: Numf" t.5, 
N umVt ~~t • •J r. N•JtrNr ;: U1 ,1 ,.. N 1J111f· 1 ~. + I, 
l'.lu 1r1L11 .; p t r~y -= f\11Jn1U1 ;~t.J y .. l, 
.~ r••j , 11. ~ • r, .• •~ r 1 · .... ,.1 ·• > 

{* ++++++++++ ++++++++++++• C l1pOY + +++++++++++++ ++++++++•~++• ~ > 

~1-v..:u dur· ·.::r Cl ip.Out( F' (ol y (1r, ~r" {oly. v .:1 r· NumPt.~ Vert..e- ::, Pla c~ c..:••Jr1let·). 
v ~r· J. l:. t ] , N 1,1m[11·a • ...•r1 1!(HJr.• ·~ tr, 

F' tl. f"t2 : P0o1r.t.1 

Ora1.1>r1 t"Hi'l ~.:i.n, 


(• ++++++++++++++++++++ C J 1 ~·Af t r· ++++++++++++++++++++++ •) 

prvc~Jur e;. C l 1 pA.r t-:1 C lriJ e:x : ..:.o unt~1- , Pt.. l .Pl2 Pv 1 r1 t ) , 

v a r I •.:o ur1t ~r. 


Dt ,02 ,A 1~ eal1 


C1u lJo QI a r1 , 

F" l :: P<• l r.1 , 


0.o=-(Jtn (;t r·~-:U F" 5. l Y ~l y 1:h-?:C.k f) Olyg Oh!. I 1H" O Y ~r· lc1 p !tJi tl1 1r.p•JI. ~d ~o?" ~ ) 

•t - ln di3'.'>: < t:otac~ (• 1 s p olygon c Jo:::;er tl1a r1 d :;ir.:? •) 
r r .. :n r!J'ttt1 O •Jl f-'•) l y :s Llr1d .:!- :~l d°' 


b e9 1 n 

I = S a ,. r + Numv 1 ~ :. 


Ou• • la l J.e-1 
r · ~· p•:!a l C• f o 1· ea c h P •) l :yg o n e dg °"' *> 


(JJ " fJolt>r·~dl P .1 . OutVtc"s L I J ), 

LI '':= [J c. tF't"1Jd( P t :.•.Ou t.Vt ~ esLIJ ) , 

i 1 cl l J :::r •) o > ,, r, d <rr2 ·~ ~ (I o > 


t hen b ~D•n C• b~th p~ 1 nt~ v1 ~ tbl~ *) 
uu f 1· ue; 

l l 1 pA t r e r· c lnrl"2:~+1 . r·t.1.F·t~ ), 


~]~c J t UI • D~ · < ~ . ~J 

' t1°· r, l.o •,:•1 Jf1 (• \:• l 1u f'{,ll 't't Y .l31 l•l~ •> 
A -= 1n .1 cr 11 - 11 ,2), 
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Nestar Is Growing 

aLocal Network forYou. 


Cen tra li zed data processing is und e r pressure. Managers 

compete for computer lime and complain about the leng thy 

jusl ificalion process for new appli cations. Individua l users a l 

their term inals are frustrated by unacceptable response times . 

When the system goes down. everybody 's DP-dependent 

work gr inds to <-1 ha lt . 


Hi gh Productivity 

Nesta r 's Clus te r/ One . lode! A is a loca l nelwork of Apple ' 

compulcrs thal le ts people gel on wilh procluclive work 

instead of waiting in line . S ince every user sl<1 lion is" 

computer in itse lf. response lime is fast. and downtime 

problems are res tri cted to s ingle 

ind ividu<-1 ls. The net resu ll: produc

t i\'ity grows as your network grows. 


More for Less 

Neslar's Cl uster/ One is a true 

local network. not merely a limited 

function shared disk system. This 

means your company enjoys the 

benefits of s hared data. s ta tion-to

s tation communication .(incl uding e lectron ic ma il ). oriel th e 

reduced cos ts of shared pe ripherals. S ince C luster/ One is 


Circle 195 on Inquiry card. 

microcomputer-based. it s cos t-per-s ta tio n is dramati ca lly 

lower than othe r systems w ith simila r capab ili ties. includ

ing m ini-based syslems. A nd lhc more people on th e net

work. lhe greater your savi ngs ! 


We 're Growing Our List of Applications 

Cluster/One is working right now - in banking. manufac

turing. the travel industry. schools, and many o ther ins t ii u

tions a nd businesses. Software for th e application you have 

in mi nd may also ex isl ri 1h t now - li lera l ly thous<111ds of 

progrflmS have been \•vritlen for App le. 


Plant One Now! 

We're ready lo s hip immediately. So if you're work ing on 

the problems of DP overload, consider the Cluster/ One from 

Nestar. It 's a so lu tion lha l g rows on you . For more informa

tion . contact us a t: es tar Systems, Inc., 2585 East Bayshore 

Road. Palo Alto , CA 94303, 415/ 493-2223 




Circle 196 on inquiry card. 

MTI stocb 'em all 

for £aster delivery. 


No hidden charge1. Prices include delivery. 

Ask about our" OED" discounts. 


VISA and M asterCard o rders accepted. 


VIDEO TERMINALS 
VT100 DE<:scope.... ... .. .. $ 1635 

VT 132 DECscope................................ 1995 

A0M·3A (dumb terminal) .. ........ .. 795 

ADM·JA+ (dumb termir\illl ............... 875 

AOM-5 (dumb 1ermina ll .. ......... ..... ... .. 945 

ADM ·3 1 12 pog bu flerl ............. 1185 

AOM·42 !B poge bu l ler avail . I ....... 2035 

1410 (Hozel1 ine dumb lerm inoO 825 

1420 (dumb torminal) ..... 895 

1421 !Consul 580 & ADM ·3A comp ,) 850 

1500 !dumb termir1;JI] ................... ..... 1045 

1510 fbulfernd l ........ ......... .... ............ 1145 

1520 lbulfered pr~nter port] ......... .... . 1395 

1552 (V T52 compatible) ................... 1250 


GRAPHICS TERMINALS 
VT 100 woth gropMt> pkg. ................ 3160 

AOM-JA woth graphics pkg . ............. 1995 

ADM-JA+ w ith graphics pkg. 2075 


300 BAUD TELEPRINTERS 
LA34-0A DECwritor IV 1045 

LA34-AA OECwruer IV 1125 

LA36D ECwritl!rl l ......... 1295 

Telewpe 4 310 .. ................. .... .. .... .. .... 1045 

Teletype 4320 ................ ....... ............ 11 95 

Diablo 630 RO.. ..... ................. .......... 2295 

Oiablo 1640 KSR .... .................... ...... 2775 

Dioblo 1650 KSR ...... 2835 

Tl 743 (POrtOl) le] .. .................. . 1190 

Tl 745 (po ri l buih-in COUPl• rl ............ 1485 

Tl 763 (port/bubble memo •vl ........... 2545 

T l 765 (port/ bubble/b.<. coupler) ...... 2595 


600 BAUD TELEPRINTERS 
Tl 825 RO impact .. ... ................ 1450 

Tl 825 KSR impact ...................... ..... 1570 

Tl 825 AO Pkg . .. .......... .................. . 1525 

Tl 825 KSR P<g.. ..... ....... ... ......... 1795 


1200 BAUD TE LEPRINT ER S 
LA 120 RO lfonms p<gJ ....... ....... ..... 2295 

LA I 2Cl·AA OECwri t•r 111 (lorms pkg.I 2350 

LA 180 DECprinter I ......... 1695 

Tl 783 (portable) .............. 1645 

T l 785 fport/buill-in coupled ......... .... 2270 

Tl 787 (pon/lniern~I modem) .. 2595 

T l 8 10 RO Impact............... 1760 

Tl BIO RO Pk9 . .................................. 1950 

T l 820 KSR lmpoc t .......... ....... 2025 

Tl 820 RO .............. ......... 1850 

Tl 820 KSR Pkg. .................... 2195 

Tl 820 RO Pkg . ...................... ..... ..... . 2025 


2400 BAUD 
Oo topso<lucts M200 12400 baud I ........ 2595 


DATAPRODUCTS LINE PR INTERS 

BJOO (300 LPM b•nd) .................. 5535 

B600 1600 LPM bo.ndl .. ... .... ..... ...... .. . 6S6 1 

2230 1300 LPM drum) .. ................... 7723 

2260 1600 L.PM drtJm ) 96 14 

2290 1900 LPM drum) ........................ I 2655 


ACOUSTIC COUPLERS 

AJJ A242-A 1300 baud ori~. I ..... ... ...... 242 

A/ J 247 (JOO baud orig..] ........ ............ 315 

AIJ A0 342 1300 boud orig.lon•.I .... .... 395 

AlJ 1234 (Vadic comporiblel . 895 

NJ 1245 1300/ 1200 Boll comp.I ........ 695 


MODEMS 

Goe 103.A3 1300 boud Belll .. .. ...... .... 395 

GOC 2025/T 0200 baud BollI ........... 565 

GDC 212-A IJ00/ 1200 baud 8elll ..... 850 

AJJ 1256 IV adic compatibl el ............ 825 

AJJ 1257 hriPI• modem w/phonel ..... 975 


CASSETTE STORAGE SYSTEMS 

Teentsan 816 llrore/ forwerd) ......... ... 1050 

Techr.ron 8 17 !store/ for/speed upl ..... 1295 

Techuan 818 (odi tingl ....... .......... .. .... 1795 

Tech tran 822 (duoH ........................... .i295 

MFE 5000 (edi1ln9) .................... .. ..... 1495 


FLOPPY DISK SYSTEMS 
Techtron 950 lstore/forwa.rdl .... ........ 1395 

Tech1ran 951 [editing) ......... 1995 


Applicat ions Specialists & Distr ibutors 

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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Li5ting 1 conthiued: 

Pt:!:. X A .. p 2 . x IJ. 0-Al ... t" f j x. 
l"t3. y A * f•t2 y • (( 0 - Al 1-· t. l y,* F•t.3 Z A * Pt2. z + 11. 0 -A l • p t j_ z. 

I t IJI < () 0 

tln:r1 bern r, (* P 1 v1 ~il.J.:: •> 


C l ; ~•A ft~r( Ind e ,:.:+J ,t-' 1.t-' 3 ), 
l.o.I) t.t , f' t..3 d.o 

~"Ii i n pr. 1 X "-x. F· t. l Y: ; y, Pt l 7 ;7, ~ r. <l. 

l.!nJ 
~ l ~~ 	b~~i n <•Pt? v1 s 1bla *> 


1:: 1 I pA I t ~ r ~ 1 r1d ~ :-.; + J , F' t .)' f-· t 2 ) • 

i"Jj ) h pr.3 .jQ 


t't i:!J l n F" 1,..1 X ...~ x. P ..., . Y- ~v. p t,:;< z 


. " 1-J, 
u•Htl Oul ,... CJ - ~ - 1 1 ,1 ). (•al l v1 s 1b l.; o t· .:..j ~4oit .5 .:.- ~• ··Y·'""'.J *.t 

;. nd 

.:· l s.: b e-9 1r1 (• reac.t.~d _•-.!.nd o f 11. . t u i c .1 11~.;. ,. p·:·l Y'.J···n ii •) 


M.-.1-<, u 1 -; p l riy.>b l•, I ,..-1. 1 ) , M;ik~(l1~ ~·l i<)lilb l ~( Pt? ), 

M•'•O•' l v l 1-· t I X, P t I Y ) , l.1 r~wt• < ~· 2. X. f't,2 Y l. 

11r .11o1n = t r·u.::. I* ma r· I "~ d>splay;,d •l 

-r•n •j , 


I•· '· I 1 »At I.er • ) 


<• 1· ·1 tpV •J r 1;.r · eo ~ ~~uro:: boJy •) 

t"11?9 1 n '* •:. 1 1 p ea1:.h P•' l Y ~dg i- by all ~l ·;, e r p o lys. 

NurnUr' .t\~•n 2 (I, 


l _:; I J . ;::. N•JmF' f :f. , 

t •H I ....:: 1 t Q N u"1P r !i dr.• 


t• ~g l n 

0111.r, F'c.J yCL;;tI J dc- b ~9 1 " p J . x ~ x; Ptl Y; ; y , Pt ! . Z- ; Z; e ro d ; 

,,q 1 h F' vl yC1J d o be91n P 2 X: = X; P l.2 . y , "' YJ Pt2 Z ; ,. z, ~r..:s , 

[h-a •~n : = t a! :::. ~. 


C I 'pA t r ,. C 1, F· t 1 , F' 1. 2 ) , he ro <li.o play * ) 


1 t Dr-a11.1.11 n L l1 ~ n N u111Drdt-V r1 : -= Nun-t [ 1r· a i.1.1n + J, 

L~ I I. 

~ nd , (• t ur l o~p •) 


Jr N un1U1-u•·•r1 ;:; O rh e n N uml-"t ;;;. Q, C• rua ,- a s h i dden•) 

•t rH~~ t• C l 1 pOu t *> 

l · -=-~~1n (* Makef'1 t=.t ure ~11·.:· C ~1:1u 1·e t ..:;.:ty --~ 


(, ,.. 1 .Ey ·-·S r·a~': l t=y.-Pt. C ntr-1 nt >; C• ~'= t eyesp.ace ma lri >: •> 

Nunr[ll .; ~ti ii))I - 0,; N un1Vl. xOu t .... Q. C• ;;.ie r out ru t c.ou n t.:-t·s • > 


1 •• , -	 I ;;:; j t.:i NumP Q] - Jo 
,,,, r ~ 	 ~-~ 1 yg ~ n s [ [ J ~o 

t • ... !iJ Jn 

f·-. r· 	 ._1 = I r~ 9 N ~J11Nt x .j o <* 9 *t p..:i ly9ot1 .a.) 


D.-1g in 

1.4, lh l-' v 1 nt "f-l VoS-rt 1 c. ·· ~l Star t + J J J d(• 


t· " ~" " fmpt-'olyC .J J X; ; X; f mpPol y[ .JJ . Y; ;Y ; fmpPolyCJJ l -" Z, 
Tr~n ~ t o r-~1( lffi~·P QJy l ~IJ. ~yeSpace41mp~ oly[J J >~ (+ trenstorrr1 ~' 

en.J, 
• t 	 f. "' ~~ 51::.y!f=( 1mp.Poly ; t."'n 


t..-·91 r1 

Nun1C l ~1 r N1JmVt;: , ('It p 1··• t£•e 0 1· i 9 1nal da a *> 

C. l 1p!n( r mp P oJ y . NumC lp >J <* cl ip to v i ew w indow*> 

lf Num Clp > 0 ~~'' J r . ~_ rtSQ rt( TnopPoly . NumC lp ) ;


(* '5 ,,,.E 1 n so r t- J ord ~ r o r d1~play •> 
~nd. 

··nd, <* l u•l r• • •,,. ;;a .o h polygon *) 


(~ d1 3 play · ~urv1v1n~ p o ly g~os- clj ppiog ~ac h by c lQs~ r pol ygo ns•> 

":w t.~r f . C• 1n1 t1al 1 z ~ and ·: l ~.a. 1 · d1 ::;plA y •) 

1 01- I =I to Nu 1~U1 sp l ay d o 


•·11t.t. nut.Po ly s (fl do 
t•.r.g 1 r1 
t ,.,. ,I·; I 1,o N•Jn1Vt :-c do 

wi th O~ tV ~es l S ~ ·· + J J do 
t;.e~ltr• TmpPoly[J ] _ x, ~x . 1•opPol yl JJ Y· ;y; 1mp f-' r.>lylJJ Z; :7., rod . 

C l1pOu t< J"'pPo ly . NumVtx. I >. I+ dip and di spl~)I *I 
t f NuBlV :< ) 0 th '"' 

b~g 1 n 


(ii s" tPl c r 1 ··~( lm pF-' o Jy.N•JmV tx ), (• ~1H'li lo' f! r" t t1:1 p l ;;:i r1.:o :.. *' 

fo r .J : = 1 tc• NumVt :x do <• cop y bac.li fvr 10.t•11· (.1 i pp• n9 •) 


with OY tVt ces l S~a rt + J) do 
be9 1 n x , ~ Tno pPo lyl Jl . X• Y ;~ 1m pF-'"lyl J ] 'Ii 7 ; hoJ>P <>lyl,IJ 7, 
en d , 

•rr1<1 . 
nd• t• ro r· l <>op < I to NumDi s rd •yl *l 

t="in1 s h o ( .. fif1a l i z~ ~·i c. t.u r e *) 

~ ~ d; <• Mak~P!e u r·e •> 

b eg in (• main pro~ r · a~1 •) 

lr1i ia l iZi:i <* :5ie t up de- f.ao J t. v i ew par·am et.er-s • > 

whi l e no t Don~ do 


Listing 1 cont inued on page 302 
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Move Up to Tarbell 


The Serious Business Machine 

Do you have a small computer system that 
operates with mini -floppies and has limited storage 
capacity? Then it's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
sys tems leave off, providing storage from 1 to 20 
megabytes. This means Tarbell is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you're a first 
time computer buyer.) 

Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. It gives you word processing, inventory 
control with bill of materials , mailing lists - all in 
addition to accounting applications: general ledger , 
payables, receivables , payroll with cost accounting 
and order entry. Whatever your need may be, 
Tarbell can provide the working software that gets 
the job done. 

With the Tarbell System you get a 280 4 Mh z CPU 
with memory management, timer and full interrupt 
capability, 2 RS-232 serial ports with handshaking, 
64 K bytes of random-access memory, double 
density floppy disk interface, 2 double density 
rloppy disk drives, cabinet, power supply, and 
cables . 

The software includes: CP/ M"' 2.2 disk operating 
sys tem, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 

Tarbell also offers the MP/ M'" Multi-User 
Operating System and 4 additional RS-232 serial 
ports. 

The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six-month warranty on 
parts and labor. 

And when you need even more mass storage, 
Tarbell a lso has a hard disk that's system· 
compatible and provides easy back-up. 

If your business is growing or you need more than 
a few hundred K bytes - it's time to move up to 
Tarbell. Call your local Tarbell dea ler for 
competitive prices. 

The One-Stop Shopping Service 

950 Devlen Place, Suite B 
Carson , CA 90746 
(213) 538-4251 

CP/ M ar\d MP/M ~re trademarks of Digi tal Research 

BYTE April 1931 301Circle 197 on Inquiry card. 



Listi11g 1 continued: 

b..:-•-410 
,,,,. ; 1.~1 n( ( r·-:-a ~ QbJe..=.t. . ~ye~·Q l r.l. cent.e t· ''t tr1 t -c-1· ·= ~~1J .:., t e;: r· • 0:.·11~r ·. 

, " ._,11 ncl (:•l•' • p.1~ lur· ";: , q1,11t l ,; ), 

.·a.s~ CmdChar o t 
t•~11,-11r• ..._,,. , te( t 1 J Ii!' nan·~ ), r;:;.ad l r,(F\ J -:r n.m.;) , 

- t-\'~3d0bJ&C l (F1l~Na.m1~). 
~r·d~ 

.; ,.. to•· g 1 r1 	 ,_,, 1 I.. .;,. ( "' ~ y,.. pen r. t, X 'I Z ~ ) • 

l•n tl1 f. y &F" l. dr:• r1: a dlrd X. y, Z ) , 


~ r,oj ; 

Lt ~411r1 1.1r· 1 r~ ( " i.:.en r~~- o f' tnt"" 1- .. o"t. X Y 1 J , 


- 11•1 •hL.r1tr· l 11I dor -:~rjlnC :x.v.. z ), 

~hd. 


,,, 
l•••9 1 1. f\h1mf-· ,-.1 :. - (J , = (I , 


e-r1iJ, 

l'~'.Jl ,, 1.1r1 t~L r d1 sp l 3y w ir1d0w :" J .,J -~· -. -. 
 ), 

r~adl r. cW1 r. d<·wS t:. ~). 


f·:··· I ;::J '-•) W1 11d O l•J::.. ;t? .j.:
b"!:(l1 ,, 

•ti•" ; l , .-. ( -· x '( ' )• 
'••i t. t~ W 1nd~1!1[1 1 d•• rJ'".! .\dl r,~ t. . v. l) • 
~r.ti . 

( ,.,., S.crel>r1S.:.a t ·itt. '* ~.:i t t• l l n•lui.1 f•) s~ r - ., .;, r, .3-•~r l · .q • 

i_.etPla lV!..; ( W1 r..J , ,1.,, W1r1 do1.1 '-:. 1.:. ..... J, '"" tJ·1 ··1 1p r ·.tr1 ~~ 1 •i.i r1~ ., 

... rid; 

p M et. 4-. e-~·) ,:_ I !Jr·~. 

•f flo:o n ~ ::: r.1' U••, 

..: nd, ( *·-.a. ~. .;:. !» 1,, at. •"'h··n r. *' 


~1.-J. 	 l• 11•h• l t- c,op *) 

~~~ l~ n1~1 r1 pro91 ·~ n1 ~) 

BYTE'S Bugs 
In listing 2 of "Pirate 's According to Scott Adams,Adventurous Bugs 

Adventure ," page 210, line the listing is correct as stands, 
As expected, many people 1240 says: because D is set to - 1 in line 

called our offices with ques 20 of listing 2 (page 202) to 
tions about the two Adven denote a cassette-based pro
ture p rograms i n th e 1240 IF D < > -1 THEN gram. The lines following line 
December 1 980 BYTE , 1330 ELSE INPUT 1330 were deleted by Scott 
''Pirate 's Adventure" (by "READY DATA TAPE. from an earlier version of the 
Scott Adams, page 192) and HIT ENTER"; K$ program, because they re
"Lost Dutchman 's Gold" (by ferred to disk commands 
Bob Liddil and Teri Li , page while line 1330, the last line only. Thus, the variable D 
268). Although the authors given in the listing, says should retain the value - 1 
found only two errors per se, simply: throughout this program, 
the following notes are in thereby preventing a branch 
order : 1330 REM from line 1240 to line 1330. 

There is an error in 
"Pirate's Adventure, " but it 
affects you only if you tried 
to combine listings 1 and 2 in 
to a single program for a 
32 K-byte TRS-80 (as sug
gested in column 2 of page 
212). The problem occurs 
when statements in what 
used to be listing 2 try to read 
the data directly from the 
DATA statements that used 
to be in listing 1. The full 
directions are: 

1 . Dele te lines 6510 to 6790 
of list ing 1. 
2. Append the remaining 
DATA statements from 
listing 1 to the end of listing 
2, changing all occurrences 
after line 1240 of IN PUT#D 
to READ. 
3 . In listing 2, change line 
1280 to : 

Photo 1: /011 Swanson, BYTE drafting editor, finds a bug 
(shown in right ha11d} at tire entrance to tire Lost Dutcl1ma11 
Mirie. 
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1280 FOR X=O T O 
CL:FOR Y= O TO 
l:READ CA{X,Y):NEXT 
Y.X 

4. In listing 2, change line 
1290 to: 

1290 FOR X=O T O 
Nl:FOR Y= OTO 
l: READ NV$(X.Y):NEXT 
Y,X 

In the listing for "lost 
Dutchman 's Gold ," the lack 
of a. closing quote at the end 
of line 36 (page 268) ca used 
some confusion. However, 
the program will run without 
the quote, so that is not. a 
problem. One occurrence of 
the invisible Control-D that 
editor Gregg Williams missed 
mentioning is on line 4130 
(page 280), just before the 
Firs t letter in the word 
DELETE. 

The error in "Lost Dutch
man's Gold" is in the last line 
of line 1287 (page 274). 
Change the part that read s 
"7$(J ,3)" to read "0$() ,3)" 
the character before t he 
dollar sign is capita l 0 . 

Thanks to Bob Liddil , 
Scott Adams, and several 
other BYTE readers for call
ing these problems to our at
tention . • 
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1198 E. Willow Street 

Signal Hill, CA 90806 


Toll Free (800) 421·7701 Oul&ide Cali f. 


(213) 595·6431 Inside Ca111. 
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,...!l!Oo'C"' DNIQ'IDOUZ·BOA/1-0 $349.00 •0...• l llS-1l11.llr••l¢S.;tt'"'''"ll 
1n•Zt: .t. Oa 111r ..,r.., •¥. . a.,..1J U J.!Assembled & Tested •• l•ul...::ho -. 11t....,!.l)..• t 10Q11 

'~'4' 1 • 9• 1 D t'f.. 1 .lll'(>l)O'l - t.,. ,Optlonlll Monitor Progrllm $50.00 tvoCl' .,...-...... ... 1 . 1~!.'o1 

Disc Controller $389.00 
Assembled & Tested 
CPIA Ava ilable (Optional) 

64K RAM Board 
Assembled & Tested Call for Price 

1/0 Board $289.00 
Assembled & Tested 

ATARI 800 
(NEW 16K VERSION) 

•CO ~PUTER CONSOLE •OPERATORS MANUAL 
•ATARI BASIC BK RA M • RF MODULATOR 
•57 FULL STROKE • POWER SUPPLY 
ALPHANUMERIC KEYS •ADDEO OPTIONS 
PLUS 4 FUNCTION KEYS• JOYSTICKS 

• INVITATIO 	 TO PRO- •EDUCATION ROM 
GRAM ~ING CASSETI'E (NO CHARGEI 

CALL !'OR PRICE 
10% OFF SOFTWARE WIT!-' PURCHASE 

ATARI SOFTWARE & ACCESSORIES 
Description Price Description Price 
Basketball $30.00 Space Invaders $15.95 
Super Breakout $30.00 Kingdom $12.95 
Chess $30.00 Blackjack $12.95 
Video Easel $30.00 Biorhy thm $12.95 
3- D Tic Tac Toe $30.00 Graph II $15.95 
Star Raiders $42.00 Energy Czar $12.95 
Music Composer $42.00 Mall ing List $16.95 
Educat lon<i l Sys. ROM $19.95 Statist ics I $16.95 
Assembler/Ed itor $45.00 Pllddle Controls $17.95 
Telel ink I $19.95 Joys l icks (pai r) $1 7.95 

• Doubl e·sidedl Si ngle·Double Densily 8" Single·Sided 
• IBM·compatible/1.2 Mbytes/Oisk Single/Double• Fast - 3 ms . T rack to Track 

Density• 154 Tracks/Dllisy Chllln 4 Drives 
• ISO Standard Wti te Protec t 

CALL FOR 
PRICE & 

CALL FOR PR/Cf & DELIVERY 

• Programmable Doo r Lock 

DELIVERY 

MICROBYTE 
• l)U.i...," '"" •II 16U D•""' r; o ,.,~,. •1 
· ~••l•'l;il ltw-•t f<t C~U l:O• 
t¥1•0o< f 

• li t S. '00 ~IO'"P'-Q • O' 
• l)V.. .l 'D· l•-lll ·G" a"' " ~.,,,. • 
'"'""•O:• llq..I•,,,_ '" - " • •••lr

· PLLG;v_.i•"!tl•t""• '' ''t '• •"' 41 • 

-~··?'····•·!• t:·• t:a--& .... ·~~ ....,, • • "' ! ·J ,,. 
' '.)'•t-·Y.·~·.,...,,•. ,..... :. 

• S...:=a-·t~...: 1• ......,, u a• -n 
•P··••O" ~ ...-c1• ;.o n~ 1,1 •• 
""'-c•,e• ,.-,to • ..-: ~·1 ""e1..1-.· • 

•I>·• oot« .-.;t • •..-... o.,.o :w..,.,., 
~· ..n. -~· ......~. 

• !i·~ie ,..,1.,;...r..,..\.JP.TllC#"ll-.., 

· !.·,,:<•~"''''<!"..i: .. ~..,., , 
C-t4'olil -V 

• 6 a..nJS CO<...., 
· ~e-a•-111'"-vc~'""',_.,"_..•.oK ..·• 
ll:')~ ..1..... ...,.t:" OIJ'-'" ..... ...,. ...... 
Qlno¥"'1• 

MICRO BYTE 
••.11,S•tut..1.c"'"":""'H;lt" 
. ,,,,.. •t • U' o'"•I"' 111..1. v 
• .C•Qr.•r 

I 8\10(; •l'OO••I 
- te'iOC ,•oo ..... 


Lfi'/OC. J'!i'".I 

•n.. ~ ..,,... ,,11 • •' 1(D ... 
.l""CI"'"',~ .-&f'••...:• 

. u ..- ..,., '"'" '""'"'' ~ ... '"...... 
'"110•"'"''•"'• -•O :11.,1.-.t,. r, • ~•;.• ,,, ..'!:. •, 

•17ft0wr8w•""'
' "'- o<<o ,.. ..;-;'.,:llo-.10PtA·! • 

• 8., '!"f''~ ""' °''" "' "'t-''.. , 
· ~:;::r;-:b"'~'~.,..1•n• p,.-..1 t ..,, o••, 
...._....~-· ._..,_ 

MICFIOBYTE 
• Q,..,J P'S :t)K; k-·........, 0.-.. 

:0--.a C:u• ..... ~V-P ..,.,., 


. ,,,. ,.,1[ [[5-10) 8 .nC-l tt to• 


. .... , ..~l'l•o-.-.. cci-- ...-c.r ~,., 


••In l.c.&0...., 'Y 0 i . n( ... ,·,-..,1 
,._....._... =..-1.~ .. .....:,,.. 
5:01"•" 

. r .,11 1-fti;.!! \:I • ,..c,,,..••r.!i;;, .., 
••'!!"!' '"Ci It! 1R...~ -d ·.-411· • 

• [•5 1,l:<t'°'"'j.,.M:t t 1 olo"tT11•n r.,,,_ .., , 1nir•t;1•"' 
•10 54'•·-t.... ~ l ....... ~,,... .. 


111 P ;;: "'1 :'" ...,. •'' · 1· • 

)Jll!IC Y..;>.!• !° I• ·.•·~ 


•0" ~·J ·~···~' "'"" '' C• •
.C .1o;.1t: ~. 
• Sr«<f~I Rop( ..... c:; "'!'' "' 

11••.,.,..... , ...... J , l•., ·, 1 ... 

•ll ~t-.1•0. ........ [ ... • 


• llA4Q,_.J,... ~1n 1,. ,P<T,. ..,,.,. t 


,...,..~e ...~·1 ' " '11"11:... fl~ ' 

• '1•~·._.... 1... 

ATARI OPTIONAL ACCESSORIES 
MODEL# DESCRI PTION PRICE 
810 Dl&k Drive Syslem s 49900 
815 Disk Drive System $1199.00 
820 40-col. Dot Mairix Printer s 349.00 
822 40,,col . Thermal Printer s 349.00 
825 80·col . Do i Malr lx Prlnler s 750.00 
830 Acoust ic MC>dem s 159.00 
850 Inter lace Module s 175.00 
CX853 16K RAM Module s 140.00 
410 Casselle Recorder s 60.00 

S.D. SYSTEMS 

EXPANDORAM I 16K $249.00 
2M Hz DY NAMIC 32 K $275.00 
RAM BOARD 48K $299.00 

KITS 64K $325 .00 

EXPANDORAM II 16K $260.00 
4 MHz DYNAMIC 32 K $285.00 
RAM BOARD 48K $310.00 

KITS 64K $335.00 

SBC·100 KIT $299.00 
2.5 MH z/Z-80 CPU 
W ITH SERIAL & PARALLE L 
110 PORTS 

SBC-200 KIT $325.00 
4 MHz/Z-80 CPU 
WITH SERIAL & PARALLEL 
110 PORTS 

VDB·8024 KIT $380.00 
80x24 110 MAPPED VIDEO BOARD 
W ITH KEYBOARD 110 

VERSAFLOPPY I KIT $250.00 
DI SK CONTROLLER FOR 
a·· & 5 'I• " DRIVES 
S-100 BUS COMPATIBLE 

VERSAFLOPPY II KIT $350.00 
NEW DOUB LE DENSITY 
DISK CONTROLLER FOR 
8"" & 5 '!• .. DRIVES 

PROM-100 KIT $210.00 
S·1001EPRO M PROGRAMMER 
FOR 2708, 271 6, 2732, 2758 & 
2516(TI) 

ALL BOARDS ARE AVAILABLE 
(ASSEMBLED & TESTED) 

CALL FOR PRICE & DELIVERY 

{SYS TEM SOFTWARE} 
AVAILABLE UPON REQUEST) 

l :J;J l :ii~;ti 
CENTRONICS 737·1 
ANADEX DP8000 
ANADEX OP9500 
ANADEX OP950 1 
TEXAS INST 810 

BASE 2 800 MST 

CALL FOR 
PRICE &- DELIVERY 

NEW 16K 
RAM MODULE 

FOR ATARI 800 
COMPUTER SYSTEMS 

$99.95 ea. 
Mtg. by asap 

ORDERING INFO 
Name, address, phone

Ship By: UPS or Mal l 


Shi pi;>lng Chrg. Add 52 .50 up to 

5 lbs. I.UPS Blue)


U.S. Mall Add $1 .50 (U.S. Only) 

(525.00 Minimum Order) 


MONITORS 

AMDEK 100 

12" B&W $129.00 

SANYO VM5012 

12" B&W $260.00 


AMDEK 

13" Color $375.00 


IN STOCK 

Price 
Part# BoJC of 10 

Vorbatlm 5'/," (soft) MD525·01 $26.50 
Scotch 5 •1, " (Soll) 744 -0 $33.00 
Scotch 5 'I• " (10·sec) 744·10 $33.00 
Scotch 5 •1, " (16·sec) 744-16 $33.00 
Memore• 5 '1"' (soft) 3421 $24.00 
Scotch 8" OS (so ft) 743-0 $49.95 
Muoll B" DSIDD FD·2D $65.00 

l•lfd3Jii=fi 

MAIN/FRAME & DISK DRIVE CABINETS from INTEGRAND 
MODEL X~ - Onk10p lol•lo1tt1n1 • 5 Ctrd• • Sllltll -or Supp~ 	 $100 
~:~~ t c~:e:,~:··a~~-~tGt.:~~i~=:l::r ;::,.~;~= :!.:'~.,~in~'!"O:J·~~ 
1 BUC rMUn1.ng "*· lDCfM 111111. EMI r.Jltl. 6" DOMotf W d. liflt tvu. ilftCI c1'mDN Ill! t.iD lt t •.11 Oii i t.ir Olntl PX/~ 
'l)Owtt Ml~ I +a@10A_ + •601 ~- • 16@1 ~I f'hl!' 1."'"'Y IS J ruovMJJe ..OAI 

MODEL 7000 - Hadz.artr.11 DntrotD1k/Conr - ZElglltlndl Drht11- Drt¥11 Hii:r1l0111'I S1'50 

~=~~~P;o~~~dl;~~,.J'= :;:.~o~~~~=:;::u,:~;;?~i:a~~ 
{i ' 111iN ·• kt llnt "°'d· PQliltr 11, h.-. .,.,, , l 'l.1hllor .uw;I d~n1Pt(;1 I~ Clbl«Oifcn1ur ~111 1 P1'94 pctllll°"t' 1 u~ 
• !ifi.lA • l 4@!aA-6A Pt-Jll -~ ,~... Al 'fUll.lges f tgu.. le::I F'Gwtr wm lt.. rtmG¥1Cllie ~i. 

MODEL 1000 - Dnk•op M1ln/ Frim1 - 1-5 Cuds ... St.u1d.uc! P<tw1t Suppl'y l2SS 
C..btmt S.1.H 17"" w] XI ~ -· a. I t ~·· ti c,,blnd p.Mrllt(I OGJ¥ll grty , l l'O'l l N l'lel !S OLM:: .. COll'ltll <*""'""'"~II 
$!J-~41Qft IEEE W"Dilll1'11 motl\tilt>ol/O ~ w· .KUllil 111)1 rtrmk\JW • 11. 001~1 w a u ;. • 11n ... g1,Hl311i RHrl 'l""dCh 

:~~~:~:~~Ii~~~~~~ =·~:r~=~ll:x.~·. t~~t.~ ~~~~; · ~~: ~ ~·,~:;:
moout• Mo1~oa.1 r.o t:onnt<Ws ari:1~ 

f111 0DEl 70BH - V1r1kll DHli:ltJJ Dhk/CoHr - 2 Oght Inell Drh'n .. OrlwlS ~tnlc-al 

~;:1A'f1.:ip~J~~w0~\~- !'~·~=~1f=~,.!C:~;>::1tei~'.rakf~~o:~~~~~~?: 
ti lhltt-•m · Wll COHJ ~ti t fl ll l'lt luW. [Ml tiPAr illllO c~ f!;l l uait t• r. C)fl rur ~ P1 Q4 OO--tJ 1 1,1~ 
~ 5.tt -4.ili + 1-41(t~- 51- i;i.Nli. . ·~ 1~ .A ll 'ldtllill$ 1~t0 !Pcwi"ei SUIJl!lf" a u 1: 1TVJ¥Jflk: mmuie 

CALIFORNIACOMPUTER' 

2016 16K STATIC RAM BRO. 
2032 32K STATIC RAM BAD. 
2065 64K DYNAMIC RAM BO 
2116 16K STAT IC RAM BO . 
2200 MAINF RAM E 
2400 MINl·8100S 
2422 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4-PORT SERIAL 110 
27 18 2 SER. PORT & 2 PAR. 
2720 4-PORT PARALLEL 1/0 
2802 6502 CPU BOARD 
2810 Z·80 CPU BOARD 
5400 MINl ·8100 
54 16 THE-8100 

CALL FOR ·PRICE & DjE~lftlV~E'R~Y

1-16 $3.60 ea. 
17·49 $3 .40 ea. 
5 0-99 $3.25 ea. 

100·499 $3.00 ea. 

74 LS240 ..... . . 1 .35 ea. 

74LS241 . .. . .. . 1.25 ea. 
74 LS244 . .... .. 1.25 ea. 
74LS373 .. . . . . . 1 .50 ea. 

74 L S374 ... ... . 1 .50 ea. 

BT245 . .. ... . .. 1 .50 ea. 

( .~[·] ·l 3,•,1;1 
NOVATION CAT 


JOO BAUD. AUTO 

ANSWER/ACOUSTIC 


$149.00 ea. 

NOVATION D-CAT 

300 BAUD/DIRECT 


CONNECT 

$169.00 ea. 


(OPTIONAL RS232 

CABLE $22.00) 


TERMS 
We Accept Cash, Cheek, Monoy 

Ord&rs. Visa & Mesler Charge 


(U.S. Funds Only) 

Tax: 6% Calll . Rns. 


COD's & Terms Ava ilable on 

Approval (School PO's Accepted) 


!&1'3;Mil;\•X3M1•l;E''I 
8080A . .... 2 .50 
Z80A .... . 10.00 
Z80 CTC 8 95 

. . . . 

2708/450 NS 
$5.50 ea. 

or 
8/$42.00 

2716/5 VOLT 
$8 75• ea. 
450 NS. 

Major Mfg. 

DB25P 00255 

1·9 2.90 3.80 
10·24 2.75 3.70 
25 Up 2.40 3.6() 

Data Phone Hood 1.00 

1·99 100 Up 

14 PIN 10 .(>9 

16 PIN .12 11 

18 PIN 15 .13 

20 PIN .23 .21 

24 PIN .2a .2• 
28 PIN .30 .28 

40 PIN .•O .JS 
(BORND'l'rTIN SOLDERT.M L• 

CAPACITORS 

.1 @ 12Volt 
Ceramic 

9¢ ea. 
or 

100/$8.00 

CONNECTORS 
100 PIN IMSAI 
GOLD/S-100 
SOLDERTAIL 

$2.40 ea. 
or 


10/$2.25 ea. 
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All Tfl:S-ao Compa11blo 1-1 :.r cJware 
ona Sortwa1e . Co 11 ~sano 1 e11us wna 1 )ll ATARr 825 
vou .need' Tn~ tt1 , . .. 11....1.. ,~u rl ,,f T ;111·"' C'.l·ri•- '\.. Printer..$799
print wheels and thimbles 

Hu-ge s-electton lot Oume, Dlablo. 

NEC. P laS.hC or meHU 

Call l-800-421-(~347 


apple cards 
Call 
Call 
C.nlt 
Cail 
Call 

Here 1s T HE c omoulor fro m NEC 
Ce-111,on 1cs and RS232 interfaces are 
s13n0 0<d Up 10 6• K [RAM ) SEND FDR 
PRICE ANO INFO., OR CALL TOLL FREE! 

monitors 
g·· Blac; and while Only $185. 
Alic HaHable In· Sanyo 

l2·· Bfac: k a nd wh ile. 
15~ BSack and w h110 

TRS-80* 

...;;,;= ;;;;;= ;;;;;;;;;;;;;;;:=' OU"1tl Ot1ve 

C8M Mod9m Flop~y 0 19k. 
(300 B"ud) CBU 1050 

CHM v~ce Ou.1r o""'e 
Syn1hellHt Floppy Disk 

C a11 IOdl)' 11.nd be It-II 
l1f &l IO t't lllve IF'la .tnO•I 
pe...·ortut "'OIHStQnlll 
compcJter '" n s c l1s. s.' 

m:::@:?h 

Call e...e-ryll'llnl,J th a t 400 h-a$ plv J Bi,\S.IC 

l.•n9\li\90 Ci'J•1r1dgo 1 K memory ( e~· 
p1nd.nbl1,t 10 48Kt Only $79&. 

"' 
~'Bonu-t BK M unory ModUl• ; ood IUI 

'<q;. 12/3 1180. 

A,.n Progr.,. ROCXJ<-. Onlr $58 .95 
Atari E;ii;pans 1on Mo-mory IK Sl9.iS 

18K S159. 

Lener qual11y highspood jl<inler. bi· *apple II 

011ectionaf. high resolulron plo l· 

rrng_ graphics. 
 inventory control system 
RO with T rac1or Feed $2865 . The first Uuly professional sy"S tem 
KSA wi th Tractor l"eed $2995 . 1hat can 1ackle up 10 8,100 Uem1, 

1r3ns3c11on rcgistoi laud•I trail, rn· 

Wit h Graphics 
Poper Tiger (tP440) 5949. 

veri tory !!latus report. re-order 
report , keeps lrac>c ot purcha.seAnadea DP9SOO 51449 
orders 11ulome1ic:atly. w ill tlan-dle

DPSOOO $3~9. mul11pte depar1 m eo1s or Q1v1sion5,
Epoon MX 80 $645. •as t dala re1riev11I Mmtmum hein;l 

war e requiremenls : Apple II Plus 
w•11'1 48K. ona d i:!ii k drrve and 80 
column 0111'\tor A veu labla also for 
lne new OOS 3.3. 

Prices sul>)ecr 10 cli""g• wllhout In California Call (2131 996-2252:::::;:·::.·:::::.·-;;:::: ~H~. MICRO 
•hrpplng •M nandUng. Cali loml• BUSINESS WQ LO'" 
residenls please 11dd 60,.. saln La:t. . A 
So!T'/. no COO. 15818 Hawthorne Blvd.. 

11•· • • ... v ·•···- /o. ,, Lawndale. CA 90260 

l ".: • ·ml l nrcrii:arl.,.•1 Dtt l t r 
Immediate response to your orders IRqlliril'\ im ir\'d. 
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Technical Forum 


An ADM-3 Emulator 

for the Hazeltine 1500 


Charles Shoemaker 

2725 E Maplewood Ave 


Littleton CO 80121 


All Hazeltine 1500 owners seem to agree on two things: 
it is a very nice terminal; and they are frustrated that a 
good deal of the software available that uses cursor con
trol has been written for the Lear Siegler ADM-3 ter
minal; consequently, it will not run properly on the 1500. 

In my particular case, the problem came to a head as I 
was attempting to modify for my terminal a graphics 
game written in 8080 assembly language. Some of the 
cursor-movement control was not at all obvious, and I 
wasn 't really willing to take the time to follow the entire 
structure of the program through just to play a simple 
game. 

This, coupled with the fact that I'd have to do the same 
(disassembling system software where no source code is 
provided) for every program written for the ADM-3, led 
me to write this routine. 

This routine is a patch to my CP / M operating system 
BIOS (110 driver module). It can be placed in ROM 
(read-only memory) or programmable memory, but, if it 
is placed in ROM, the two temporary locations, MODE 
and Y, will have to be relocated somewhere in program
mable memory . The routine is entered with the ASCII 
(American Standard Code for Information In terchange) 
character to be sent contained in the C register and the 
parity bit low_ It assumes that the output status has been 
checked and that the output port is ready for a character. 
Registers A and C are altered on exit. Since this routine 
needs to send as many as four characters (I will explain 
that in a moment) , there 's a subroutine to wait for output 
status, which will have to be customized for other 
systems. 

If the character to be sent comes in another register, the 
MOV instructions to and from C (and the PUSH B and 
POP 8 instructions, if the register is B) can be easily 
altered . For example, if the program sends the character 
in A, the following routine can be used: 

PUSH 8 
MOV C,A 
CALL EMULATOR 
POP B 
RET 

Note that in the 8080 instruction set, the PUSH B and 
POP B instructions also do the same to C 

The code is twisty , and a little bit devious, as described 
below. I fi rst attempted to fit it into 128 bytes, so that it 
would fit in one disk sector. Unfortunately , I didn't quite 
make it. Users with Z80 processors can take advantage of 

http:purcha.se
http:Bi,\S.IC


MICROBYTE INTRODUCES 

MORE PROFIT FOR YOUR BOTTOM LINE 


32K STATIC MEMORY BOARD 
• Fully S100 bus compat ible, IMSAI, SOL, ALTAIR, ALPHA MICRO 
• Uses Intel low-power 2141L-4 4Kx1 Static RAM 
•2 MHz or 4 MHz operation 
•Gold contacts for higher reliabi lity 
•Thermal ly designed heat sink (board operating temperature 0-7o •q 
•Commercially designed power bus ; 7 ground bus bars; 0.1 ul 
decoupling capacitors 

•Fully tri-state buffered 
• Inputs fully low-power Shottky Schmitt Trigger buffered on all 
address and data lines 

• Phantom i s jumper se lectable to pin 67 
• Each 4K bank addressable to any 4K slot with in 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 
• Will operate with or without front panel 
• Compat ible with Alpha Micro, with extended memory management 
for se lect ion beyond 64K 

• No OMA rest riction 
• Low power consumption BOOmA 
• Fu ll y warranted for 120 days lrom date of shipment 

Z·80A/l-0 
•A complete si ngl e board Z-80A CPU with serial/parallel interface 
•Fully compatible with the proposed IEEE S-100 Bus Standard 
•Z-BOA CPU (4MHz version of the Z-80) 
• 158 Instructions-superset of and upward compatib le rrom the 
8080' s 78 instructions 

• Up to 4K of on board Ep rom wi th optional Z-80 monitor program 
1K(2708), 2K(2716) or 4K(2732) 

•Full vectored interrupt capability 
• 2MH z or 4MHz operarlon is jumper selectable 
• Selectable auto-wait state insertion lor exlendlng M 1 · , M REQ · , 

IORQ " andlor on board ROM 
• Dual 	RS-232 serial 110 po rt s using lhe Z80A·DART with individua l 
baud rate selection (16 baud rates from 50·1 9 200 baud) 

• Up to 24 bil parallel 110 port - fully programm 
0 

able Intel 8255A 
• Up to 8 separate counterltlmers usi ng 2 Z-60A CTC 

Circle 200 on Inquiry card. 

" ''~""'~ 
DISK CONTROLLER 

• DMA to wit hin 16M byte of memory 
•State·of·the·art NEC765 LSI Controller 
• IEEE-5100 compatible 
•OMA arbi tration allows use of multipl e boards with in a system 
•PLL data recovery for tota lly reliable operation 
•Write pre-comp 	switched at mid-disc for rel iable double density
operation 

•Supports up to four (4) drives 
• Power On, Power Off or Reset deselects drives to avoid 
damaging Il les 

•Drive deselect Time Out, deselect drives not in use 
• Single or double sided operat ion 
•Single densityldouble density operation 
•8" standard drives 
• Separate Vee supply fo r data recovery to eliminate possible noise 
problems 

• Fully S-100 bus compatible/Alpha Micro compatible 
• 64K x 6 bit dynamic RAM 
•Low power: + 8VDC @ 700 ma 

+ 16VDC @ 100 ma 
- 16VOC @ 25 ma 

• Buil t-in-parity with LED Indicator and vector in terrupt 
•Memory addressable in four 16K banks 
•H idden refresh 
• Gold contacts for high reliabi lity 
• 72-hour 8urn·ln 
•Memory mapped via DIP switch 
• Built-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 o ffer 
the rest of the value cluster - cal l today fo r the 
whole story on how you can become a Micro
byte dealer. 

4 PORT 1/0
•Quad RS-232C Serial Ports, One 20mA Currenl Loop Port 
• Fully IEEE S-100 Bus Compatib le 
• Asynchronous Commun ications with Z60A-Dart(TM) or 

Synchronous Communications with Z80A-SI0/0(TM) 


• Ful l Set of Modem Control Signa ls, Including RI (Ring Indicator) 
• Easily Configurable to Any Type of Terminal Interface 
• 110 Servic ing Environments: (1) Polled; (2) Bus Vec1or; 
(3) Z80 Mode 2 Vector 

•Off -Board Interrupt Daisy Chain Capabi lity 
•Special 	 Receive Condit ions: (1 ) Framing Error; (2) Par ity 

Error; (3) Receiver Overrun Error 


• Baud Rates Selected Individua lly from 50 Baud to 3001< Baud 
•72 Hour Burn-In 

MICROBYTE 1198 E. Wi llow St., Signal Hil l, CA 90806•(213) 595-8571 
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[]JO~[IB(]JQJJ~TI 
Ad#12 SOFTWARE 


v' out our new items. 
CP/ M users: ~pecily disk sys1ems and formats. Masi formats avatlable 

CP/M • ~1-~.;;;i" 
ARTIFICIAL ff.r/~~
INTELLIGENCE <:> ~ 0 

..- Medical .. . $449/ $40 
,; Den tal . . . .. , . S449/ S40 

COMPLETE BUS. SYSTEM 
Crea1or . . . . . S269fS25 
Reporter . . s 169/ S20 
Both $399/ $45 

COMPUTER CONTROL 
.,. Fabs S 159/ $20 

UltraSor1 11 .. S 159/ $25 

COMPUTER PATHWAYS 
Pearl (level 1) .. . $ 99/ $25 
Pearl tlevel 21. . S2'99/S40 
Pearl (level 31. .. . S549/ S65 
DIGITAL RESEARCH 
CP / M 22 
Notth$1ar . S149/ S25 
TRS-8-0 Model II (P&T).$ 159/ $35 
M1.cropolis .... S 169/ $25 
Cromemco . $189/ $25 

PL/1·80 . .. . S459/ S35 
..- ST-80 . s179/ $25 

Mac . s 85/$15 
Sid . . S 65/ S 15 
Z-Sid s 95/S 15 
Te~ . . . . .s 70/ $15 
De Spool . . ' $ 50/ $ I 0 

DYNAMIC M ICRO
PROCESSOR ASSOC. 


..- Ascom 
CBS .. . . . 

..- OMA-DOS • . 
GRAHAM· DORIAN 

.,. General Ladger ... 
..- Acct Receivable 
.... Acct Payable 
..- Job Cosrmg 

Payroll
lnve n1ory . . . . . 

~~~~~~~\s~~i : 
KEY BITS 
$1ring/BO 

.- Siring/ BO (source) 
WordSearch 
MICRO.AP 

S-Basic 

Selec tor Il l 

Seteclor IV 


MICRO DATA BASE 
SYSTEMS 
HOBS 
MOBS . . . . . 

$109/St5 
S369/ S45 

.St 79/ $35 

. s729/ S40 
S729/S40 

.. S7l9/ S40 

.. s729/ $40 
.S493/ S40 
. $493/ $40 

: ~:~~~!:g 
.s 84/ $20 
. S279/ Sna 
,$179/ $25 

.. 5269/S25 
S269/ S25 
$469/ 535 

S269/S35 
. S795 /$40 

..- DRS or ORS or RTL 5269/$35 
.,. MOBS PKG - . $1295/ SSO 

MICROPRO 
WordS1ar . 5324 1560 

.- Cuslomizalion Notes . s a91$sna 
Maol·Merge . . . 5 1 141 25 
WordStar/ Ma1l-Merge ... 5434 /$85 

,; DaraS1ar S249/S60 
WordMaster . $119/$40 
SuperSorl I S199/ S40 

MICROSOFT 
Basic·BO .. . s294 /S30 

..- Basic Compiler S329/S30 

..- Forrra r,.80 .5349/$30 
Cobol-80 s5 7 4 /$30 
Macro-SO S1441S20 
Ed•l-80 · s 84 1520 
MuSimp/ MuMath . S224 / S25 
Mulisp -80 . S174/ S20 
ORGANIC SOFTWARE 
TeX1Wri1er Ill .$111 /$20 
DateBook .S269/ S25 
OSBORNE 
General Ledger . S 59/$20 
Acer Rec/ Acer Pay s 59/S20 
Payroll w/Cosl . S 59/S20 

..- All 3 . .s1291557 
All 3 + CBASIC-2 s199/$71 

PEACHTREE · 

General Leag er . 

Aoct Receivable . 

Aoct Payable ... 

Payroll. 

lnvenrory 

Proper1y Mgt 

CPA Client Wrlte·uP 

Mai ling Address 


SOFTWARE WORKS 

Adapt. 

Rarfor 


SOHO GROUP 

MatchMaker 

Worl<Sheet 


.$399/$40 

.$399/$40 
$399/$40 
$3991$40 
$399/$40 
S799/ S40 
S799/$40 
S349/ S40 

s 69/Sna 
s 86/ Sna 

. s 97/$20 
$177 /$20 

Technical Porum---------
their relative-j ump capabilities and easily crunch it into 
128 bytes. 

How It Works 
On the ADM-3, cursor up, cursor right, home, and 

clear screen are simple control codes: 11, 12, 30, and 26 in 
decimal , respectively . The control codes for the two ter
minals are shown in table 1. These codes are converted in 
the routine called NORM (see lis ting 1). Noncontrol char
acters are shunted to be transmitted directly at the label 

Listing I: Tiu.> Lear Siegler ADM-3 emulator for the Hazeltine 
1500. For a detailed explanation of the progrnm. see the accom
panying text . 

Ol<G 
J HP 

ORG 

ENTRY : 	 L[IA 
ORA 
HO V 
JZ 
. IPE 

CPI 
llV I 
STA 
JHZ 
HVI 
STA 
ROT 

NORM: 	 CPI 
JC 
.J NZ 
llVI 
JHf> 

NlHOI\£: 	 CF· t 
J Z 
CPI 
.JNZ 
HVI 
JHP 

NTRG~IT: CPI 
JNZ 
HV I 
STA 
RH 

NTESC : 	 CPI 
J NZ 
!HR 
[HR 

SPECL : HUI 
CAL L 

DUTC H: KOV 
f'USH 
11'1 
ANI 
JZ 
f-OP 

l/,\f. ' : OUT 
RET 

XY: 
J M 

HOV 
STA 
HV I 
STA 
REf 

J J UAI. : 	 F"'US l--4 
MVT 
CALL 
POP 
HOV 
SU I 
CPI 
.JNC 
ADI 

SENDX: 	 CALL 
XRA 
STA 
LOA 
J HP 

HODE! 	 DB 
y : 	 PS 

END 

A> 

7F MH 
EtlTRY 

BO OOH 

MODE 
A 
A,C 
NORI! 
XY 

A•O 
HDDE 
ZAP 
A•J 
HOOE 

30 
NTHO HE 
ZAP 
c, 18 
Sl'ECL 
11 
SPECL- 1 
12 
NTRQHT 
A.!6 
ZAP 
27 
NTESC 
A, 1 
MOD E 

~6 
OUT CH 
c 
r; 
A • 126 
ZAP 
A• C 
PSW 
!OH 

OUTCH+2 
PSll 
J IH 

FINAL 

A•C 
y 
A, QFFH 
HO fl 

~ 
C'1 7 
SPECL 
~ 
A•C 
:32 
3 1 
SENDX 
96 
OUTCH+J 
A 
HOOE 
y 

OUTCHtl 

0 
0 

F IX CPI\ DUTCH ROUTINE TO JUllP HERE 

; 	 PUT AF TER BIOS 

ARE WE IN THE HIODLE OF SOHET HIHG? 

GET CHA~ACTER TO SEH[I , FOR COMPARES 
ORDIHAR'r 
IF J U11P TAKEN• NORllC ONT A!HS EirnER 3 OR 255 

11IDDLE OF XY 
PRESET ERROR 

SOHETHING ' S 
FIX UP 
TELL US HEXT 
AND BACK 

ADDRESS SEQUENCE 
CONDITION 

WRONG--PRIHT IT AN D GIVE UP 

TI ME 

TEST FOR HOllE CHARACTER 

NO T A CO NTRO L CHARACTER--SE NO I T 
I 	 GET HAZEL ' S HOHE CHARA CTER 

DO I T 
rs I T UP- CURSOR ? 
QUICK TRICK 
15 IT RIGHT-CURSOR? 
HO-- 
HAZ EL ' S RIGHT-CURSOR 

IS IT ESCAPE- ADORESS CURSOR? 

TELL US 	 NEXT T!llE THRO UGH 

IS IT CLEAR SCRE EN ' 
NO • HUST ~E SOME OTHER CONTROL 
MAKE W • HAZEL'S CLEAR SCREEN 

GET HER ATTEHTIOH 
SEND THE f'!RST CHARACTER RIGHT 
RETRIEVE ORIGINAL CHARACTER 
STOU IT AWAY 
GOTTA CHECK STATUS 

GET IT BACK 
SEHD IT 

I r IHAlLT , RETURN TO CAL LER 

CHARACT£R 
CHARACTER 

AUA Y 

WE: KHOU WE HAVE 'ESC' '=' SEQUENCE 
SEE IF THIS IS X OR Y CHARACTER 
TA'E THE JUllP IF THI S JS X 
JUST GET Y CHARACTER 
AN D SAVE TT 
LET US KHOU WHAT TO DO NEXT TI M 

AND !'ACK 

SAVE X CHARACTER A MINUTE 

GET HAZEL 'S ATT ENT ION 


GET'H BACK 
I 	 GET X COO RDI NAT E 

GET RIO or AOH - 3 BI AS 
FIX HAZE L' S BIAS 
OK AS IS 
HA ZEL LIKES THIS BETTE~ 
SEND ~ 

rIX HODE UP-- BACK TO NORMAL 

AOH-3 ~IAS DK roR HAZEL 

SEND IT AND GO HOME 


Glor AR or AP or Pay 
Inventory Control 

.,. Analys1 
..- OSo r1 

SUPERSOFT 
..- Fort~ (8080 o; ZSOI 
.,. Dia9nos1ic II 

01Mr 

TCS 
GL or AR or AP or Pay 
All 4 

WHITESMITHS 
··c-Compiler 
Pascal (incl "C" ) 
" DATA BASE" 

FMS-80 ... 

dBASE 11 

Condor 

T. l.M . 
" PASCAL" 

.... Pase.al / MT+ 
p l/Z 

,... ~:?cil~~cso 
"WORD PROCESSING.. 

.,. SoellGuard 
Spell Binder 

v Magic Wand 

"OTHER GOODIES" 

Tiny "C" 

Tiny · C" Co mpiler 


~~~;~~iobol 
M1cr0Sta1 
Vedil . 

..- Pro l Time Bill (Asysl ) 

.,. ES0-1 

..- Mm1Model 

..- S1a1Pak 
,... Micro B + . 

APPLE 11 , 

MICROSOFT 
Soflcard . 

.- Fortran 
Cobol 

STRUCTURED SYSTEMS 

s 122 
s 84 
S 84 
s 34 

S224 f S40 
S224 / S40 
$224/ $40 
S224 / S40 
5224 / $40 

5127 
S12Q 
s 159 
S549 

less 15% 
less 15% 

$599/ $40 
S449/ S40 
St 99/ S 25 

.s 89/ S 20 

s 149/$25 
S 84 / S20 

less 10% 

S 79/S25 
.$269/ $% 

S600/S30 
$750/ S45 

S649/ S45 
$629/ 550 
S599/S30 
$329/ $35 

S42'9/S30
$3~ 9/$'.lO 

m~~:~g 

S249/ S25 
S349/S45 
S289/ S45 

$ 89/ $50 
S229/ S50 
$ 89/ 51 5 
s 129/ $25 
$224 / S 15 
s 99/ $15 
S549/ S40 

S 1349/ SSO 
$449/ S50 
$449/ $40 
S2291HO 

S292 

S179 

$574 


PERSONAL SOFTWARE 
Vislcalc 

CCA Data Mgr 

Desktop/Plan 

Zork 

PEACHTREE · 

General Led9er 

Aoct Receivable 

Acct Payablo 

Payroll 

Inventory . 

" OTHER GOODIES" 

Super-Text 11 

Data Factory . 


.,. DB Masler 
Ledger Plus . 

..- Charles Mann 

.... STC 

ORDERS O NLY-CALL TO LL FREE VISA • MASTEACHARGE 

1-800-854-2003 ext. 823 • Calil . 1·800-522-1500 exl. 823 
Overseas - add S 10 plus addllional p0s1age • Add S2 50 ooslage and handling 
ll<Jr !!ach item • Californ ia rnsoclenls a!ld 6% s.ales 1ax • Allow 2 w<>eks on ch<1cks, 
C.O. D. ok • Prices sublec1 10 c hange w11hou 1 no1oce . Al l 11.,ms subl.,cl 
to ava1labi lily • - Mfg•. Tra(lemark. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Avenue. #309 • Los Angeles. CA 90028 • (2 13) 666·7677 
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dBASE II vs. the Bilge Pumps. 

by Hal Pa w luk 

We all know that bilge pumps suck. 
And by now, we've found out - the hard 

way-that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela
tional Database Man
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you 're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man
agement" articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

Tip #2: Assembly 

Language vs. BASIC: 


This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-l-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly-language file management system.) 

Tip #3: Relational vs. Hierarchal 
& 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 202 on Inquiry card. 

dBASE II vs. everything else. 
dBASE II really impressed me. 
Written in assembly language (with no 

need for a host lan
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round
off errors, has a super
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English- like commands 
(DISPLAY 10 PROD
UCTS), or program it 

(so when you've set up the formats, your secretary 
can do the work). Its report generator and user
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard-of Money-Back 

Guarantee. 


dBASE II is th 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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·cR0 SS-COMPILE 

FORTH '• 
Nautilus Systems' Forth Cro~C<JllPile.r is now in use 

by individuals, universities, and rrwijor ca:npanies 

around the world. 


USES: 

• 	 To produce a modified or tailored version of Porth 

oa a bost canputer. 


• 	 To produce Forth systans for canputers that have 

none. 


• 	 To produce applications that use the minimum 

required oucleus code. 


• 	 To do all the above in a RCM(RAM enviroameat . 

FEATURES: 

• 	 Written entirely iD high level tig-Fortb . 
• 	 Autcmatic forvard reference to any word or label. 
• 	 Cross-canpiles to any location in the hOst tor any 


base address in the target. 

• 	 Cross-canpiles to any screen in tbe host for any 


base address in the target. 

• 	Cross-canpiles vocabularies. 
• 	 Can produce headerless code. 
• 	 Otn produce ronable code. 
• 	 Load l!B.p that shows address, type ot symbol and 

name. The nup appears in readable column format, and 
page width and length are selectable. 

• 	 A ccmprehensive list of undefined ~bols is 

produced showing UDdefined CFAs, OOES> JX)inters, 

labels and v.ords on a vocabulary-by-vocabulary 

basis. 


MACHINE READABLE vmllIONS FOR rnE FO~IOO SYSTD!S: 

TP.S- 80 APPLE H-89 

NORTFISTAR CP/M LSI-11 


Each i ncludes an executable version of fig-FOR'lll model 

1.0, Cross-ca11pUer, cro~canpilable source, 

utilities, and doetm'Entation. 

(This ~ram i s not intended for newcrners to FORTH) 


Price $150.00 (Includes shipping) . c:a11t. residents 

please add sales tax . 


NA UTI LUS SYS TE MS 
P.O. BOX 109 8 S ANTA C RUZ , C A. 9 5 08 1 

FOR THE SERIOUS 

FORTH USER 


TRS-80 is a t rademark of !ffidio Shack , a di.vision of Tandy Corp. 

APPL.E ~s a trademark of Apple Comp1,1ters Inc. 

CP/!-1 :.s a trademark of Digital Research. 

LSI-1 1 is a t rademark of Digital Equiptment Corp. 

COP'!RIGHT 0 1981 Nli.UTILOS S\'Sfl'KS 

HOST .... TARGET 


Technical Porum---------

Action ADM·3 H·1500 

Cursor Up 11 (Control-Kl 126, 12 (- , Control·L) 

Cursor Down 10 (line feed) 10 (li ne feed) 

Cursor Left 8 (backspace) 8 (backspace) 

Cursor Right 12 (Control ·L) 16 (Control-Pl 

Clear Screen 26 (Control·Z) 126, 28 ( - . Control·shilt ·L) 

Cursor Home 30 (Control·shift·N) 126, 18 (-, Control·R) 


Table 1: The control codes for the Lear Siegler ADM-3 and 
the Hazeltine 1500 tenninals. The numbers are tl1e decimal 
values for tile ASCll codes shown in parentheses. 

ZAP. The control codes are detected with a series of com
pare operations, and the proper code for the Hazeltine 
placed in the C register . The Hazeltine's 126 function
lead-in code is sent, if necessary, by the jump to SPECL. 
Other control codes (carriage return, line feed, back
space, etc) fall through and are sent unchanged. 

The two-coordinate direct cursor addressing is more 
complicated . For both terminals, Xis the horizontal posi
tion, from 0 thru 79, and Y is vertical, from 0 thru 23. 
The ADM-3 must receive the sequence ESC (ASCII 27), 
"=" (ASCII 61). Y + 32, and X + 32. The H-1500 requires 
the tilde (-.ASCII 126), ASCII 17, then X, then Y+ 32. 
In addition, if X is in the range 0 thru 31, then 96 should 
be added, although the terminal will accept 0 thru 31. 

The routine collects all four characters from the host 
software, then sends the Hazeltine control sequence. 
Since the emulator is called four times before it can com
plete the direct-cursor addressing sequence, we need 
some way to know where we are in the sequence and 
what action needs to be taken in each case. The tem
porary byte, MODE, is the key to what happens. Its four 
states are as follows: 

• 	 MODE =O: We are not in the middle of a direct
cursor-address sequence. NORM gets control. If 
NORM detects ESC it sets MODE to 1 and returns. 

• 	 MODE=l: ESC has been detected. If"=" is the cur
rent character, MODE is set to 3 and the routine 
returns. Otherwise, MODE is reset to 0 and the char
acter is sent. 

• 	 MODE=3: This character is the Y coordinate. The 
byte is stored in variable Y, and MODE is set to 255. 

• 	 MODE=255: The byte to be sent is the X coordinate. 
The byte is processed for the Hazeltine and the lead-in 
and control bytes are sent. X is recovered and sent, 
then Y is recovered. No processing for the 1500 is 
needed here. MODE is reset to 0 and Y is transmitted. 

These values for MODE were chosen so that a four
way branch could be taken from one test, the ORA A in
struction at the top of the routine. The zero flag is tested 
first, and the jump-on-zero instruction branches to 
NORM. The 1 condition is separated by the JPE , as it is 
the only condition with odd parity. The 3 and 255 are dif
ferentiated with the sign flag. 

The kind of multiway branching I've used here is worth 
a little study. It could be useful in a number of applica
tions. • 
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A MicrOCiinputer
for everyone at 

a Micro Price 
The IMicroficCll - a new generation of 

~:-·\·;~·.. . - · miniature computers
t~· ·'1f~.F· .. ·· ·•·· 
. , ij~ •;: · ::·~· ~ - A COMPLETE COMPUTER 
• .- 1~' ···' • · -' ••. 

i·, ··.r· for $149.00 for 1K Kit 

The unique 
and valuable 
components of the MicroAce 

Ttw M1 r: r 0At~e is no l iusL n r'lo ther JlOrsonal 
com1m1rn Quito ~1 r)<lrl fro1n irs oxcop1ionallv low 
pnCH. 1ht! M •<;roA ce: has 1wo w1iq unly a<lvnnccd 
compouflnl s: 1lw powerf ul BASIC inrnrprn1cr, aml 
the simµlu wach vouisell BASIC manual. 

Thu uniqut: v.,1,;a1ile BASIC i111erprnw1 olfms 
rernarkn l) lo prourarnmi1'g ri<lvn 11ra9cs : 

• Unique 'one-touch' key word ent ry : th e 
M icroAce elim inates a g reet deal of 
tiresome typing. Ke y words IRUN, PRINT, 
LIST, et c.I hove their own singl&-key entry. 

• Uniquu syntcoc chuck , On ly lines w i th corrm:: I 
sy11wx aru accepEt."<-j inlo p•ogiranl5 , A curno r 
ider11ifie5 cri e rs 11nmediatcly . This prevents 
f-H111y of lont1 anct co111 1Jltccued p rog rams wi1 l1 
ftn1l1 s only rliscovt.re<I whon you Lor y to nm 
1 h.-~fll , 

• Excnllon t strinn 1 -1 a r1dli11~~ capnhiJi1y wkos up 
10 26 su in!1 variablos of i1ny lnn91t1. All srr inus 
can 1mdcrgo all rcla11onal lasts lo.(1. 
comparison). The Mi c-roAce also has s1rinf1 
1npu 1 10 r (.l(~uos1 n fo10 of w x1 whon 
nrJc~ss:irv . Sumgs do no1 r1e<#i l ( J ho 
<hmo1~siooed . 

• Up 10 26 single d1mcnswn arrays. 
• FOR / NEXT loo11s nes1ed up 26. 
• Vauabl t! names of any h:mg;h. 
• BASIC longuage also hondles full Boolean 

au1tmw1 1c. cond1honal c xprnssions. etc . 
• hccpt1011Blly powerful cdi l faci litms, nllows 

mocW1cahon o r exist ing program linos. 
• Rnn<lom1 ~0 tuoction, useful fos games and 

~mcr m codfiS. as well as morn scrmus 
nppt.cm1011s 

• Timm under p rogrnm c:onuoL 

• PEEK and POKE enable en try o f mach1no code 
Ols truc1ions. USR causes jump 10 a usc1' s 
machine fctnouage sub rou1ino. 

• High resolu1ion graphics with 22 standard 
grnphic: symbols. 

• AH ch.tuuc1m s prtrHablu in 1evmsc undm 
p1ou1am control. 

• Lin~.,; of unlimited length 

' Excellent value' indeed! 
For j usl $1 49.00 {incluCling handling charge) you 

get ovory1hin!) you nocd 10 bui ld a pmsonal 
computc1 at home ... PCB. wilh IC socke ts fo1 alt 
IC s~ case; leads for direct connec tion to a casseue 
1ocorde1 aocl ralcvision thl.ock and wh11c or color~ ; 

overy1hinyl 

Ye t Hie MicroAce really 1s " complete. powerful, 
f" ll f~ci li1v c:ornfHller. rnatchi 11g or surpassinu 01hcr 
person.a l compu teis a l severttl timus the price. 

The M icroAce is prou1amme1t in BASIC, anr1 you 
can t1St• i110 rl o Q<J ile ti ieially any1hiny , from playing 
chess to 111cma~~i n~ t a business. 

Tho MicroAcc is ploasan1ly sn aig htlorward 10 
'1SSP.mhlc . using a line 1ippocf soldering non . 11 
1n1medma tely ~} r oves wha t a y ood iob vou·ve do rn~ : 
conrH1c1 11 10 your TV ... hnk n 10 1ho rna ins ndafHO• 
. . . and you'10 rcmdy 10 go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

T e Mic roAce ow s i1s romaikable low price 10 i1s 
remark able des ign; the whol" sys1orn is packrn:l on 
IO (ewes . ne wm . more uo-,.vf!rful and advanced LSI 
chips. A Slll!Jle SUPER ROM , for ir1srnnce, con iains 
1he BASIC mlmpre1e1, lhe charac le• so t, opora1 ing 
sysrnm, and moni tor . And the M icroA ce 1K byte 

Post and Packing FREE 
(A<Jd 6(~ True ror Shipnumts msu f1 ~ California) 

RAM ~expandable 10 2K on lmmdl is roughly 
ec1uivalen1 10 4K tJyles in a conv<1rH ional com1>u Wr 

lypic'111y slmi••\J 100 l i11os o f BASIC. IKey w ords 
occupy only a si1191e l>y1e.I 

Th e cliS1Jlay s hows 32 cruu ~ ~ c rnrs hv 24 linos. 
A nd B1111c hmnrk rns1s show 11on1 1he M ic10A co is 

fas1e1 1htu1 11 11 01hei personal t:ornpumrs. 
No Olher per!)onal cornpulm offers this unit1u o 

cornb1na11on of high capal;ili1y 11nct low i>ricc 

The MicroAce teach-yourself 
BASIC manual. 

II 1hc fem uros of 1tw BASIC 1n1erprc10r mean 
Ii Ille 10 you don't worry . They're all explained in the 
spec.al ly wri11en book free with every kill The book 
n1C1kes learning easy. exci cing and en1oyab le• .a nd 
rep1esen1s a complete co1Jrse in BASIC 
p rogran1minu from fi rs• pri nd J>lc.--s 10 complex: 
prourams . !Available separalcly purchase pnce 
refu nded ii you buy a MicroAcc later .I 
A hardware manual is also included wilh ew.<y kiL 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

O~mamt fn1 1tw Mic: roAco 1s very high : use the 
coupo n 10 ortlt!1 1odny for the ernlicst possilite 
delivery . All 01<1crs w ill "" <lcspa1chcd in s1nc1 
r01a tion . If you arc uns.ucote:ssful io c.onstruc1ir1n 
vou r ki1 . we w ill rc1wi1i1tor a fe<> ol $20.00, post nrul 
packmg FREE . 0 1 course, vo11 m;1y rCHJ m yom 
M 1cr0Ace as received wi1'1i11 14 flays for n full 
re fund. W e w a111 you 10 ho sa1isl ie<J heyon<l :ill 
doubl and w e have no cloubl Iha! vou will 00, 

zeo A n 1cmpHM:USSCU 

ch-1~), Wlil~ · I)' WI 0(t11t~I 

ib U m ht!'> I t ~\l't!r n~. tdf~ 

Sock•~•s l rw 
TV , CiJ~sttlt U 
rt..i.cor<ltM . 
puwt~ r 

s.u1111ty 

Yo ur M icroAce kit 
c ontains .. . 

• Prin1erl ci1cui1 bo.~rd , wi th 
IC socke1s ! 01 all ICs. 

JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! 

• Complme componan1s sel, 
i11c luding all ICs ·all 
manufac1u1ed by s"locrnd 
world leading sur>phers . 

• New rugge<1 keyboard, 
toucl1 ·sensi1ive. w ipe-clean. 

• FREE course in BASIC 
pr091amrmng and us.er 
manual. 

~111111111111111111111111111111111111111111111111
I ;,i;nrl Check, M oney Ord (lr or quo te you r Credi ! Car<J No . 10 : 

M icroAce 1348 East Edinger, Santa Ana, Cali fornia, Zip Code 92705.I or ph one 1714 1 547 2526 quo 1ing you r C1e<li1 Card Number. 

I Ou.i.tnlll V Ot~('.np 11m1 Uni t Pocu TOTAL 

1111 , 
I 

1Address I 
I '" '•¥----------- S1cue Zip ______J 

......iiiiiiiiiiiiiiiiiiiiiiiiiliii........................... 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111 

• 	 Ready .moulded case . 
• 	 leads and plu!JS for 

conncc1ion 10 domes1ic TV I
and cassett e recorrter . 
(Programs can be SAVEd 
and LOADcd on 10 a I 
portable casseue recorded I• 	 Mains adap101 o f 600 mA 
at 9VDC nominal 
unreg ula1ed . I 

M 1cr0Ace Kit 1K $ 149.00 

MicroAce Ki1 2K $169.00 

M anual $10,00 

1K Upgrade Kol $29.00 

Shipments instde Calltornia 
add 6'lb TAX TOTAL 

~~~iv I 
I 

Order 
M aswr Charge 
Visa 

Card No._______ 
~ 	 I 

I 
Exp. Da•e------1 

Namo 
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Technical Forum 


Challenger Writes on Comprint 


Edwa~d H Carlson, 3872 Raleigh Dr, Okemos MI 48864 

I use an Ohio Scientific C2-4P for word processing and 
tex t editing. I selected the Comprint 912 as a printer 
because of its legibility (9 by 12 dot matrix ), speed (3 lines 
per second), quietness (electrostatic printing, n t 
impact), and low cost. The choice of the parallel-interface 
model reduced costs fur ther. I want to show you a 6502 
assembly-language program that interfaces a 6522 VIA 
(versa tile interface adapter) parallel port to the Comprint 
912. 

The Model 500 main processor board of an OSI 
Challenger II has a provision for a 6820, a 6520, or a 6521 
PIA (peripheral interface adapter) conta ining two 8-bit 
parallel ports. The 6522 VIA enhances the PIA fu nctions 
with extra handshake options and two timers. I had 
already added a 6522 to my processor board in the space 
for the PIA. A little ex tra work was required because six 
pins have differen t functions on the 6522. I made the 
modification by changing only four lines on the Model 
500 processor board. The price was a nonstandard nam
ing of the address lines to the sixteen registers of the 6522. 

The address conversions needed are noted at the bottom 
of listing 1. The 6522 resides at hexadecimal location F7xx 
in memory. 

The Comprin t has several parallel 110 (input / output) 
options. I've used the wide strobe/ acknowledge mode, 
enabled by pull ing a jumper pin from the Comprint cir
cuit board. Besides the seven lines of ASCII (American 
Standard Code for Information Interchange) data, there 
are thr e control lines. DAV is the strobe signal sent by 
the computer telling the printer that valid data is on the 
data lines. NDAC is the acknowledge signal sent by the 
printer tel li ng the computer that the data has been ac
cepted_ RFD is the busy line that the printer sets high 
when its data buffer is full and unable to accept further 
data . 

At the 6522 end, the lines are assigned as follows: DAV 
is CB2, pu t high and strobed low when the 6502 pro
cessor writes data to port B of the 6522 VIA. It mus t be 
set high again before the next ASCII character is sent. 
NDAC is CBl, configured to detect the tra iling edge, 
low-to-high transition, of the acknowledge signal sent 
from the printer. NRFD is pin PB7 of the eight-line 
parallel da ta. One wants to detect the high or low sta te of 
this line, not an edge as it makes a transition. 

Listing 1: After installing the 6522' VIA in the Model 500 processor board of the OSI Clrnl/enger II , tl1is 6502 assembly-language pro
gram interfaces the 6522 parallel port to the Cornprint 912. 

10 cooo ·= $COOO 
20 cooo PAR ALLEL PORT TO COMPRINT 912 
30 cooo 48 OUTCHR PHA A CONTAlNS CHARACTER 
40 COO! A902 LOA N$02 ENABLE B PORT OF 6522 
50 C003 8DOEF7 STA $F70E 
60 C006 A97F LDA N$7F DATA DIRECTION 
70 C008 8DOBF7 STA $F708 
80 COOB BD07F7 STA $F707 CLEAR INTERRUPT FLAGS 
90 COOE A990 LOA 8$90 READY STROBE, PERIPHERAL CONTROL 

100 COIO 8003F7 STA $F703 CB! TO GO LOW ON WRITE, DAV 
l 10 C013 ADOOF7 BUSY LOA $F700 READ B PORT INPUT 
120 COl6 2980 AND 6%10000000 BIT 7 IS NRFD OF COMPRlNT 
130 COJ8 30F9 BM! BUSY BUSY IF BIT 7 IS HIGH 
140 COIA 68 PLA 
150 COIB 49FF EOR N$FF INVERT, DATA ACTIVE LOW 
l 60 CO lD 8DOOF7 STA $F700 OUTPUT TO PRINTER 
170 C020 AD07F7 ACK LDA $F707 LOOK FOR NDAC ON CB2 
180 C023 2910 AND H$10 NDAC JS ACKNOWLEDGE FROM 
190 C025 C910 CMP 8$1 0 COMPRINT 
200 C027 DOF7 BNE ACK IF NOT FOUND, LOOK AGAIN 
210 C029 A9FO LDA HSFO RESTORE CBI TO HIGH, END DAV 
220 C02B 8D03F7 STA $F703 
230 C02E 60 ATS 
235 C02F Slandard M ine 
240 C02F ; B Port VO Register 00 00 
250 C02F ; Auxili ary Control Register OB OE 
260 C02F ; Peripheral Control Register oc 03 
TIO C02F ; Interrupt Flag Register OD 07 
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Volume II 
Ciarcia's 


Circuit Cel,ar 

Steve Ciarcia, desc ribed as a " technolog ical 

lreasure," is BYTE's most popula r writer . His in· 
novat ive ci rcuit designs are ingenious . timely, prac
tical , easy-to-build, and-they work. 

Ciarcia's Circuit Cellar, Volume II is more than a 
series of hardware designs : it is a ready reference and 
workbook of re lated projects, now available as a si ngle 
source. 

Volume II features 19 articles , including 14 that 
were voted by BYTE's readers as the best articles of 
the month . such as: Build a Computer-Controlled 
Security System, Communicate On a Light Beam 
(laser communicat ions). Anyone Know the Real 
Time? (real-time clocks), The Intel 8086, Add Non· 
volatile Memory to Your Computer, Computerize a 
Home (AC remote control from you r computer). A 
Computer-Controlled Wood Stove, Ease Into 16-Bit 
Computing (The Intel 8088). and 1/0 Expansion for 
the Radio Shack TRS-80: Parallel and Serial Ports. 

Special offer: Buy both Volume I and Volume II 

now and get Volume I tor one-half price. Offer valid 

through April 15th. All orders must be postmarked 

by that date. 


Volume I contains a col lection of more than a 
year's worth of the popula r series Steve writes for 
BYTE magazine. Included are six winners of BYTE 's 
On-going Monitor Box (BOMB) awa rd voted by the 
readers as !he best art icles of the month: Control the 
World (a fou r-cha nnel digital-to-ana log converter for 
controlling appl iances and other devices): Memory 
Mapped 1/0; Program Your Next EROM in BASIC; 
Tune In and Turn On (a computerized wi reless AC 
control sys tem); Talk To Me (add a voice to your com· 
puter); and Let Your Fingers Do the Talking (a touch 
panel for your video display) . 

Buy these books at your favori te computer book 
store or direct from BYTE. 

Use our toll-free number (1·800-258-5420) and 
order your copies today. 

Circle 205 on inQuiry card. 

' : 
' ' ' 'I 


Please send ::::J ___ copies of Ciarcia 's Circuit Cellar, Volume I, SB.00 I 
I 


Please send l.J 	 copies of Ciarci11 's Circuit Cellar, Volume II, $12.95 I 
I 


Please send J 	 special olfer-the complele set of I 


Ciarcia's Circuit Cellar, Volumes I 
I 


'I
& II, $16.95 I 

(Hurry-offer expi res Apri l 15, 1981) I 


I 

1 

I 


Name 	 Title Company I 

I 

I 
,I 

I 

I 

I 

I 

I 

I 


Stree t City Slate/Province Zlpcode 

I 

D Check enclosed in l he amoun1 of $____________ 
 I 


I 

CJ Bill Vi sa U Bill Master Cha rge 

I 
I 


Card No. Exp. Date ----- I 


Add 75¢ per t>ook to cover postage and handling. I 
I 


r 

r 

~"fl iO i\l ~ln S1rec1 	 /
lj[)[)~!I Pe te rborough . !\:cw Ham pshi re 034:" 	 : 

----------------------------------------------------------.J 
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TechnlcalPoru111--------------------------------------------------------
The subroutine to write one character to the printer is 

given in the listing 1. When called, accumulator A con
ta ins the character to be sent. The Comprint expects in 
verted data (ie : 1 to be low and 0 to be high). A hardware 
modification can be made to the Comprint 912 to accept 
noninverted data, but I elected to do the inversion in soft
ware with an exclusive-OR (XOR) instruction. 

First, port B is enabled . Then data lines PBO thru PB6 
are assigned to output the ASCII character, and data line 
PB7 is assigned to inpu t the busy signal. The in terrupt
flag register is cleared (by writing ls to it) so that it can 
detect transitions in CBl. 

Next, a mask is written to the peripheral control 
register, which does two things : 

1. 	requests an interrupt flag to be set for low-to-high 
transitions of the acknowledge line CBl ; 

2. 	 requests CB2 to go low when the processor writes to 
ORIGINAL 

5 0 0 BOARD ( a ) 


the 6522, to make the beginning of the strobe signal 
DAV. 

Port B is now ready to see if PB7 is high, denoting a 
busy signal. If not, the data is sent and the interrupt-flag 
register is repeatedly read to await the acknowledge 
signal before continuing. (Bit 4 is set by an active transi 
tion of CBI, not bit 3 as given in the old edition of the 
Osborne and Associates book An Introduction to Micro
computers .) This flag is reset by the next write to Port B. 

Final ly, the DAV line is set high again, to end the wide 
strobe pulse, and the subrou tine is exited. 

Some options tha t could be tried are: use of the 
narrow-strobe/ acknowledge mode of the Comprint 912, 
use of port A of the 6522, or use of a PIA instead of the 
VIA. In each case, the program would need modifica
tions.• 

MOOIF/£0 

SOO 80ARO ( b ) 


COMPRINT 
6 820 

CABLE 
65 22 

PINS SIGNA LS 

IR QA 
38 

IRQ I RED DO 10 
PBO 

l RQB 
37 

3 DI 
11 

PB! 

RSO 36 
AO 5 0 2 

12 
P82 

RSI 
35 Al 0 3 

13 
PBJ 

0 4 
14 

PB4 

4 05 
15 

P85 

6 06 
16 

PB& 

13 NR FO 17 PB7 

15 NOAC 
18 

CBI 

cso 22 
+ 5\1 ll DAV 

15 
CB2 

2 1 
R/W R/ W 

38
RSO A2 

37
RSI A3 

36RS2 AO 

35RS3 Al 

500 
BOA RD 
SIG NALS 

2 
R/W t-'2;.;;- ---C-I R/W 

IRQ l-'2""1.....__--1 

Figure l: The hardware modification that enables tlie Comprint 912 printer to w ork w ith the 051 Challenger JI . When the 6820 posi
tion on the Model 500 processor board is modified to take the 6522 VIA , the four marked lines must be cut (tl1e lines to pins 21 , 22, 
37, and 38, see f igure la). New lines must be attached to these pins (denoted by asterisks in figiire l b). Note the nonstandard address
line assignments after the rewiring is completed. 

ADVANCED MICRO SYSTEMS• 26188 ADAMOR ROAD• CALABASAS, CA. 91302 
OPEN MON.-FRI. I 0-8 SAT. 10-6 Tel.: (213) 880-4670 

COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES! 
All SYSTEMS ALLOW UPWARD EXPANDABILITY AND INCLU DE: 

1. TELEVIDEO 912.C 

2. ANADEX DP-9500 SERIES 
GRAPHIX PLUS PRINTER 

3. 64K DYNAMIC RAM 

4. DECISION I BASIC UNIT TM Fea1uring 

a. 2·80A CP U 4-T0-6 MHZ . f. PROGRAMMABLE INTER RUPT CONTROLLER. 

b. 3 SERIAL & 2 PARAlLEL PORTS. g. DIGITAL RESEARCH CP/M 2.2 O.S. 
c. SUPERV ISOR CONTROL IN H&S. n_ MICROSOFT EXTENDED DISK BASIC. 
d. REAL TIME CLOCK. i . DISK CONTROLLER 
c . MEMORY MAP. 	 j . DOCUMENTATION . 

5. PLUS ONE OF THE FOLLOWING DISK DRIVE SETS 
a. 2..S 114" FLOPPY b. 2x8" FLOPPY c. 2•8"" FLOPPY d . 6'" FLOPPY e. 8" FLOPPY I. 8" FLOPPY 

(4001< BYTES) ( IM BYTES) (2M BYTES) 5 1 /4" WINCHESTER 8"' HARD DISK 14' ' HARO- DISK 

FOR FOR !'OR (6MB) FOR (11 M9) f 0 R (27 MB) FOR 

$5350. $5650. $6150. 	 $7750. $7960. $8995. 
SYSTEMS ARE DELIVERED AS AVAILABLE. PRICE~, TERMS, SPECIFICATI ONS SUBJECT TO CHAN GE WITHOUT NOTICE. ALLOW 30-60 DAYS 


FOR DELIVERY. PRICE FOB CA LABASAS. CA 91302 . DEC ISIO I . TRr<DEMARK OF .IORROW DES IGN. PRICES ARE FOR PREPAID (DEPOsin ORDERS.. 
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Great software doesn't 
have to be hard to find• 

.lust look for 
the Hayden name. 

SOFTWARE 

NEW! HISTQ-G!?APH (Boyd) A calendar·based 
hislogram OI bar-graph production system Allows the 
use1 to enter numeric data 1ha1 rela1<!$ IO a date . a.r>d 
rep1oduces th<lt dara as a high-resolution hlstogJam 
09009. Apple II Disk. S29 95 

NEW' DATA-GRAPH moyd) Aids In the preparation of 
graphs and chllrlS Numeric da!il can be entered into 
Data-Graph and used 10 create colorful one-. two-. or 
lour-quadrMtgraphs 09109. Apple rt DISk. $49.95 

NE~ . DOUBLE PRECISION FLOATING POlNT FOR 
APPLESOFTTM !S·C Sofrware) E.x1ends the accuracy of 
1hc arid1melic avAilable on the Apple from nine digits to a 
lua 2 l-<iig>1 precision on all functions in Applesoh 
compatible lormat. 09409. Apple II Disk. $49 95 

,--------------
.ORDER NOW! 
I 

Hayden Book Company. Inc .I 50 Essex Street. Rochelle Park , NJ 07662 
I 
I 

Send m<!' the sofo.1.!.are ched1..ecl below A chKk or morwy OfdC11s 

I 
•·n.cf.ow.d I understand 1ha1 Ha;•den pays -s."lllpping and h<indllng 
l"mts i1Ud th111 I c,c,n re1urn any disk or tape v.11hln IO dl!lys If -11s 
dl"k'Chve« f .:am drs'5oltl~ r'!i!'d Wl1hl'I ror a;ny1e21~00 Reildentso1 NJ 

I and CA ll'U!it add Sc1 k."S tilx Offeor good 10 US only -.,me of 1r~I 
v1dut11I ordcnng mu!il be lilted ln B 4 1iU 

:J 03403 c 03604 D 07004 
0 03404 D 03804 D 07009 
CJ 03408 0 03904 0 07101 
:J 03409 c 04804 D 07 103 
u 03410 c 04909 0 07301 
::::J 03414 c 05103 :J 08609=0.3440 05108 0 (l9(Xl9= 
c 03444 0 0~3 D 09109 
D 03484 0 0$308 0 09409 

. 09704D O~ :J 05903 

ame -------------- 
Address 

City/ S1a1e/ Zip.___________ 

a1 009 

NEW! OP-AMP DESIGN (G.-b1Mson) Provides the 
necessary values for your desigi1 and will suggest appro· 
priate op-amp f\.pes lndudes a choic<i of six op-amps. 
and lhe program will then delermine ~you r selt"ciion of 
an op-amp will be accep1able within your chosen 
parameters Can be updated to accommodate ful\lrc 
op-amps. 09704. Apple /I 1apt>. Sl 6 95 

LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross·reference of 
bne numbers and vanable names 0730l . PET IOpe, 
$J695 

APPLESOFT UTILrTY PROGRAMS (Gilder) Increase 
your BASIC programming speed and fiexibili!y Contains 
9 useful subroutines: 1. REM Writer 2 PR INT Wnter 
3 POKE Wriler 4 Hexadocimal/Decirnal Con·..erter 
5 Lme COlmter 6 RentJmber 7. Append 8. Byte 
Counter 9 low List/ Stop LiSI 03504 . Apple II rape_ 
$29 95 

RENUMBER & APPEND: UtlUty Programs for the 
Apple (Gilder) Renumber your Applesol1program ~nd 
append a secornl program lo the one in memory 
03804. Apple fl rape. Sl4 95 

REVIVE (Gilder] When a program Is accidentallv 
erased. REVIVE sea1ches through memory and finds 
the lnlonTh'IDon that enables ti to reSlore the poin1ers thal 
have been changed 03604 . Apple II rape, S 19 95 

SLOW LIST/STOP LIST: Utlllty Programs for lhe 
Appre (Gilderl St.art. stop, and control the speed ol 
your program wilh Apple IJ's gam" paddles 03904 . 
Apple nrope. S lO 95 

PSEUDODISK jNeuscha12) This monev-saving pro
gram <imulat<!$ a dl4 memory sys~m for Integer BASIC 
programs. hallows multiple programs in memory at the 
same rime whkn can be run from a catalog. 048{)4. 
APPLE II 1apt?. S24 95 

6502 DISASSEMBLER {Stamm) Produce assembly 
languoge source rile. wi1h labeled subroutine5 and 
ref rences from progTams already in memory 11 is 
compatible with Hayden's ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM 0860'J. APPLE II Disk. 
$39 95 

DATA MANAGER: A Data Bale Management 
Sys1em and Malling List (L.,l\ls) S101e inlorrnarion on 
a noppy disk. and re~ve it quickly and easily by 
spttific n~mes. or by category 0<!909. Apple II DJsk 
ve..ron. $49 95 

Apple Is a trad.emilrl.: or Applt.1 CQmpu1\"r Comf)b.oy. Inc:: . 
aOO is no t ttttm li!d wl•h H.:sydii!n. Book Compony. Inc 

FINPLAN: A Flnanclal Planning Program for 
Small Businesses (Montgomeivl Allows you 10 enier 
data from a balance >heel In to the program. 10 make as· 
sumptions about the luru re growth ol buslnes.s. and 10 
havl' the computer project resuhs for up to a five ~'llar 
period based on tnose assumplions. And if you change 
any data. the program revl<e< all restJlting data auto· 
maticany The disk version can be used only with 
IBSDOS Vmion 2.3. 05103. TRS ·BO Leuel II rope, 
$69 95. 05108. TRS ·80 Level II o· Version. $74 .95 

SARGON II (SpraddcnJ The Cllllmp of champs.... an 
excellent program which will provide a true chaUenge !or 
m.~ny players . Save your money and buy SARGON 
IL .• '80 Software Critque. 03403. TRS -80 Leuel II. 
03404. Apple//; 03410. OSI CIP; 03440. OSI C4P. 
each lape , 29 95 03408. TRS -80 Leuel II Di•k: 
03409. Apple 11Disk; 03414 . OSIClPDi.k.
03444. OSI C4PDJsk, 03484. CSP Disk. each $34 .95 

BLACKJACK MASTE'R: A Slmulalorllutor/Game 
(Wazaney) A serious game that performs complex 
simuliitions <lnd evaluations of pliiying and betting 
s.tJateg\es 05303. TRS-80 Leuel /I 1ope. 524 .95.
05308. TRS ·80 Di Version . S29.95 

REVERSAL jSprncklen) Winner ol the softw~re dilliSion 
of the FiF>t l111ernolional Man-Machine OTHELLOTM 
To1.mta•JX>nt 1his \.'erW:in d 1he 200··>"2:a:r old game .R:e\•e:rst. 
l•aru""' 27 low~ of ploy ond high resolunoo color graphb 
07()()1. APPLE 1110/J<'. S29 95. 07<XYJ_APPLE II Dts<. S3'l 95 

ROYAL FLUSH: Compe!l'llve Poktt SoUta.lr~ 
(v.az.,ney) A game you can play alone or wilh any 
!lumber ol players. High scote wlns In mis pol<er·based. 
lun-l11led card game. Choose from possible game 
variations. 07l01 . PET 07103. TRS-80Le"-elll_ ead1 
IOpe, 514 .95 

STARCLASH (Wal1on] An exonng gan~ ol gali>ctic 
su-a1egy for one or 1wo pLayers . 05903. TRS-80 Level II 
lllpe, $16 95 

Available at your 
local computer storel 

Call Toll Free 
24 hours a day. 

(1-800-821-3777. exl 302) - TO CHARGE 

YOUR ORDER TO Master Card or Visa . 

Minimum o rder Is $10.00: customer pays 

poslage and handling . 

From Missouti call (1-800-892-7655. ext 302) 


----  ~=- -=~-=-~ 
~-~~~-=-===-=-~ 
~.::::=:: '=-='= ~~= ~- -· ~- ._ ---  -- -~-- ~~--.-Book Comjlany, Inc.50 Essex Street, Rochelle Park, NJ 07662 
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KILL 
SURGES 
LIKE 
LIGHTNING! 
AC power line surges are destruct ive, 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 
10% above nominal peak vol tage. Works in parallel 
with the power line. Is easy to install for immediate 
protection . No compl icated wiring or special tools 
requ ired . 

Several different models to choose from , including 
an OEM version . Cal l or write today for a free brochure . 

~ SUHHH 

~GBDliHY 


It 'll clean up your AC 

llJ~RISES,INC. 

643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 

Technical Forum 


On the Use of Fourier 
Transforms to Explore 
Biological Rhythms 

A J Owens, Bartol Research Foundation, University of 
Delaware, Newark DE 19711 

In his editorial "ls Pseudoscience Done by Computer 
Pseudo-Computer-Science?" (November 1979 BYTE, 
page 6), Carl Helmers encouraged the analysis of 
numerical data to test the validity of the biorhythm 
hypothesis: that our lives are dominated by a few quasi 
sinusoidal cycles. He suggested taking data on our per
sonal lives, perhaps rating each day on a scale of 1 to 10, 
and then analyzing the time series using the fast Fourier 
transform (FFT). 

Coincidentally, motivated by some biorhythm pro
ponents in an introductory astronomy class that I was 
teaching, I have been carrying out exactly that program 
since January 1977. Through November 1979, my data 
set consisted of 1024 consecutive daily ratings of my per
sonal well-being, recorded by me each evening on a scale 
of 1 to 10. 

While reading Mr Helmers' editorial, I decided to pro
gram my AIM-65 microcomputer to analyze the data . (I 
had previously analyzed 256- and 512-day subsets of the 
data as they became available, using a FORTRAN pro
gram run on a minicomputer.) 

With only 4 K bytes of user memory, my AIM-65 
could barely run the program to analyze 256 data points 

About the Author 
A JOwens is a research physicis t and professor at tl1e Bartol Research 

Foundation of the Frank lin Institute , which is loca ted al tl1e University 
of Delaware. He received liis postgraduate degrees from tlie California 
Institu te of Technology in the fie ld of theoretical physics . Altl1oug/1 lie 
uses mainframe computers fo r /1 is astrophysical research, /1e claims to 
be a noviu in dealing with microcomputers. /1avi11g gradua ted down
ward from tiine-sliaring systems and minicomp1ll ers. He cr1rre 11t ly uses 
a Rockwell A IM -65 linked to a BETA -1 d igital cassette system. 

Technical Fo ru m 1s a feature intended as an 1ntercirnve 
dialog on the technology of personal computing . The subject 
matter is open-ended. and the intent is to foster discussion cind 
communiccition among reciders of BYTE We cisk that all cor
respondents supply their full names cind ciddresses to be printed 
w ith their commentaries. We cilso cisk that correspondents supply 
their telephone numbers. which wi ll no1 be printed 
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CASES NOW AVAILABLE 

8" DISK CONTROLLER 
NOW-DOUBLE SIDED OPTION! 

• AP101 Apple and Single Disk Drive ...... ... ......... $109 
• AP102 Apple and Double Disk Drive ....... . .. .. .... . . 119 
• AP103 Apple, 9 inch Monitor and Double Drive ..... .. 129 
• RS201 TRS-80, Expansion Unit and Double Drive ....... 109 

• DOUBLES APPLE JI STORAGE 
• RS202 TRS-80 Monitor and Accessories . .......... . .. ... 84 
• P401 Paper Tiger Printer .. ........... ..... .. . . . ... . .... 99 

• APPLE DOS COMPATIBLE • P402 Line Printer 11-Centronics 730 ... . ................. 89 

• SHUGART 800 OR 850 COMPATIBLE 
• CC90 Match ing Attache Case .. .. ........ . ......... ..... 75 

CASES SOON AVAILABLE • IBM 3740 DATA ENTRY CAPABILITY 
• CP/M , UCSD PASCAL CAPABILITY 

Available at you r local APPLE Dealer: $400. 

• RS204 Model 111 Rad io Shack 
• RS205 Radio Shack Color Computer 
• AP104 Apple///wi th Disk Drives and Silentype 

SVA
>SORRENTO VALLEY ASSOCIATES 

11722 SORRENTO VALLEY RD . 
SAN DIEGO, CA 92121 

• AP105 12 inch Monitor and Accessories 

compurer case company CllEJ 
5650 INDIAN MOUND CT. COLUM6US. OHIO 43213 (614) 008·9464 ~ 

64K BYTE EXPA~OASLE RAM 
DV AMICRAM WITHO BOAROTRM SPARE T 
REFRESH GUARA TEEO TO OPERATE IN 
NORTHSTAR . CROMEMCO. VECTOR GRAPHICS. 
SOL. A D OTHER 8080 DA Z·!lll BASED SlOO 
SY STE P. S • 4MHZ Z·SOWITHND VAIT STATES 
• SE LECTA BLE A D OESElECTABLE I 4K 

I CAEl.IENTS ON 4 AO ORESS BOUNDARIES 
• LO 'I POWE R- 8 WATTS MAXI UM 
• 200NSEC4116AAl.1S 
• FULL DOC Ut.1ENTATION 
• ASSE~ BLED ANO TESTED BOARDS ARE 

GUAAA HEED FOR ONE VEAR A 0 
PURCHASE PRICE IS FUlL Y REFUNDABLE IF 
BOARD IS RETU RNED UNOAP. AGED WliHIN 
14 OAVS 

~..:RAM 

"8< RAM 
32~ RAM 
16 RAM 

~SSEMBlED I 
TESTED 
159~.oo 
1529.00 
IA59.00 
1389.00 

ONLY $58 
FOR APPLE. TRS·BO KEYBOARD. EXIDY . 
AND ALL OTHER 16K DVHAMIC SYS· 
TE MS USING MK4116·3 OR EOU IVALE T 
DEVICES.
* 200 SEC ACCESS . 375 NSEC CYCLE
* BURNED -IN ANO FULLY TESTHl
* 1 YR . PAR TS REPLACEMENT 

GUARANTEc
* QTY. DISCOUNTS AVAILABLE 

VISTA V-200 MINI-FLOPPY SYSTEM
* S100 DOUBLE DENSITY CONTROLL ER
* 204 KBYTE CA PACITY FLOPPY DISK 

DRI VE WITH CASE & POWER SUPPLY
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTE NDED BASIC 
$695.00 

J2K BYTE MEMORY 
RELI A8LE /COST EFHCTIYE EXPANDAB LE RAM FOR 

6502 UD HOO SYSTE M- AIM 5~· ' KlM'SYM"PET'S44- BUS 
• PLUG COMPATISLE WllH THEAJM-1>5 /SYM EXPA SIO 

CONNECTOR BY USI G A RIGH T ANGLE car NECTOR 
(SU PPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOMO. 

• MEMORY BOARD EDGE CONNE CTOR PLUGS INTO THE 
5800 S 4~ BUS. 

• CONNECTS TO PET OR KI M USlt GAN ADAPTOR CABLE 
• RE IABLE  OVNA MIC RAM VITH ON SOARD INVISIBLE 

RE• RESH  tOOKS LIKE STATIC MEMORY BUT Al 
LOWER COST ANO A FRACTION Of me POWEA 
REOUIRED FOR STATIC BOARDS 

• USES •5V ()NLY . SUPPLIED FRO M HOST COMPUTER 
• FU LL DOCU ME TATION. ASSEM8LEO ANO TESTEO 

BOARDS ARE GUARANTEED F-OR ONE YEAR ANO 
PURCHASE PRICE IS FULLY REFUNDABLE IF SOARD IS 
RE TURNED UNDAMAGED WITHIN 14 DAYS . 

AS SE MBLED WITH 32K RAM 
& WITH 16K MM 

TESTED WITHOUT RAM CHIPS 
HARO TO GH PARTS j 0 RA M CHIPS! 
WITH BOARD A 0 ANUAL 
BARE BOARD & MANUAl 
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GET THE 

SOFTWARE THAT'S 


GOING PLACES. 

THE UCSD p-SYSTEM:.. 
You want a copy of the exciting software system that 's 
going places. Profe sionals everywhere are using the 
UC 0 p·System. Now, you can have it. The UCSD 
p·System offer : a complete oftware development system . 
your choice of languages, and a portable system that 
runs on you r microcomputer today and tomorrow. Send in 
the coupon below and join the pros today. Phone orders 
accepted with Visa or Master Card. 

ry; 1:an~h:-:o;va: s; te: ti:'s-;oi::; place:- - ., 
the UCSD p·System. Here' my order: 

CSD p·System"' (Ver ion IV .Ol including documentation: 
D with UCSD Pascal™ Compiler ... .... . $500.00 
D with FORT RA ·77 Compiler ........ $500.00 
D with CSD Pascal and FORTRA ·77 . $750.00 

D BASIC Compiler Add ·On ...... . .. ... .. . . . $150.00 
D A s mbl r Package (cro s-ass mbl rs l 

for Z·80, 6502. 6800, 6809, 
8080, 9900. ZS, PDP·ll™/ 
L 1·11 '" .... . . . . . . . . . . . . . . . . ... $ 250.00 

D Complete UCSD p· ystem with UC D Pascal 
Documentation Set ...... .. .......... $50.00 

D S nd me mar information (general) 
D Send distribu tor in formation 
D end in formation on the availability of systems for the 

6800. 6809, and/or 9900 processors 
·------------------------------------------------My system has: {check only one) 
D CP/ M · V rsion 1.4 
D CP/ M Version 11.0 with 128 -byte sectors 
D 8080 or Z80 processor without CP/ M (requi ring some 

assem bly language programming) 
0 6502 processor (requiring some assem bly language pro· 

grarnrningJ 
D PDP .JI with D RXOI D RX02 (ch ·ck one) 
0 LSJ.lJ with D l~XOl D RX02 (check one) 
SOTE : l pl·rwinin~ 1 1 ~ t wo iu: m:-; nhm·e • 1-'ur (l\tai lahi li t)' uf RK05 ~nd l~ l. 0 1 cli-sk 

d rh·c rs. con•:lc l Sorrec h MicroS)'S.tt'ms. 

" ystem requi res 48K contiguous RAM. Software is 

shipped on 8·inch floppy disks. and ca n be transferred 

to other forma ts.
--------------------------------------------·_,____

D Check or money order enclosed D Sh ip C.0.0. 
I U.S. nnkr~ on l~' I 

Cali f. and Mass. residents must add applicable sales tax . For 

foreign shi pping charges, con tact SofTech Microsystems. 

Shi p to:__________________ _ 


Address: _________________ _ 

City : ____________ late: ______ 

Zip: _______ Phone: __________ 


Allow six weeks ford livery. 

SofTech Microsystems, Inc. 
~(QJ~~CbC=O 9494 Black ountain Road 

San Diego. CA 92126mlCROS'-'STems Ph : 714/ 578·6105 
TWX : 910·335 -1594 

R SUB S IO IRR... OF SOFTECM 

L
IUCS1) p-Sys1c: 111 a nd llCSIJ f' ;:isc.: ~11 Arr 1 rnflem.arks uf th (' Jh ·f.? cnu ur 1ht· 
Uni vt· rsH)' of C;tli furn k1. t'.l'/ }l.·1 is r1 re,Ri ~tl' J' t.'d l r:u.h.·m.11rk nf Dilo!:lli11 Rt.·~it:.arc h 
C1~rp1n:ni1in . l.Sl· l 1.and 1~ 1 >1~ . 11 ~ire tr11 dcmo1 rk~ of Di~ i 111 l Equlpnh.·nt C~ 1rJle • r.i li1 tn , 1 ______________ ..J 

Technlc•I Forum---------

- in fact, the comments had to be deleted to fit the pro
gram into the memory. The FFf algorithm used here was 
originally written for a Digital Equipment Corporation 
time-sharing computer, and the only modifications are 
the small input routine and the calculation of the power 
spectrum at the end. The fast Fourier transform routine 
for 256 data points takes abou t 3 minutes to run. 

It is of crucial importance in any time-series analysis to 
understand (and report) details concerning the statistical 
uncertainty in the results that are obtained. Otherwise, 
the importance of an insignificant wiggle in the Fourier 
transform at the "right" place can be blown far out of 
proportion. Fortunately, information scientists have 
studied the problem of extraction of signals from noise, 
and the basic concepts are not too difficult to grasp. For a 
complete (and technical) account, I suggest reading Ran
dom Data: Analysis and Measurement Procedures, by JS 
Bendat and AG Piersol (Wiley-Interscience, New York, 
1971 ). 

Suppose that you begin with N data points , each a 
sample from some process that is random or noisy . Ob
viously, no matter how you "massage" the data, you 
have only N independent samples. In the fast Fourier 
transform, the N data points sampled at intervals of time 
separated by 6 t are transformed into N Fourier coeffi
cients in the frequency domain, one each for the sine and 
the cosine terms corresponding to frequencies 1/N6 t, 
2/ N6 t , ... , (N/ 2-1)/ N6 t, l / 26 t. For random data, 
the Fourier coefficients have random phases, so one 
usually reports the power spectrum, which is the sum of 
the squares of the sine and the cosine terms (altered by a 
multiplication constant used to normalize the result ). The 
original N data points give N / 2 power spectral estimates 
in freque ncy space, each with two degrees of freedom 
one each from the sine and cosine terms. 

Inasmuch as each raw-power spectral-density estimate 
has only two degrees of freedom, it is rather poorly deter
mined. In only two-thirds of the cases can one expect the 
''true" power spectral level to be in the interval between 
zero and two times the measured power spectrum. 

To improve the accuracy of the estimates, one averages 
the power spectrum. One method of doing this , the one 
that I applied, is to divide the total data set into smaller 
groups of points , calculate the power spectrum for each 
subset, and then average the power spec tra from each 
group. For example, my set of 1024 days was divided into 
four groups of 256 points each. Power spectra for each of 
the four groups were calculated, and the resulting four 
spectra were averaged at each of the 128 power spectral 
points in frequency space. 

A second approach is to calcula te the power spectrum 
of the entire record (eg: 1024 days). One then averages 
the several adjacent frequency bins (eg: four) to get a 
smaller number of more accurately known power spec
tral estimates. 

In either case, averaging four spectra (or frequency 
bins), each with two degrees of freedom, gives power 
spectral estimates with eight degrees of freedom. As a 
resul t, we expect that, in two-thirds of the cases, the 
"true" power spectrum at a given frequency will then lie 
between 0.5 and 1 .5 times the measured value. In genera l, 
the fractional uncertainty in each estimate is ±.JV:lD), 
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OA IG AN~ OFF HOOK SIENO REC CARA l f:R 

.._ MICRDNET ... 
:MIC'ROMAT! ELECTR O IC& ~ NC 

1. ASmart One 
with auto everything 
bu ilt in! 
• Auto Dial 
• Auto Answer 

• AutoMode 
(originate/answer) 

• "Direct Connect" 
for any computer 
with an RS232 
Interlace. 

$299.00 

2. A "Direct 
Connect" for the 
Apple.* 
Does not need an 
interlace ca.idl 
• Auto Dial 
• Auto Answer 
• 	25 Keyboard 

commands. 
• Wi ll also operate 

interactively with 
your programs1 

$289.00 

3. An Acoustical 
Modem for the Apple.* 
Does not need an 
interlace card1 
• Costs less to get 

on line than any 
similar modem. 

• 25 Keyboard 
commands. 

• Will also opernte 
interactively with 
your programs! 

$179.00 

MICROMATE 

ELECTRONICS, INC. 


East Coast 2094 Front Stieet I Wesl Coast 
Eas1 Meadow. New York 11554 1116A 8th Street Suite 110 
1516) 794·1072 Manhattan Beach. California 90266 

All "Direct Connect" modems are FCC cert il iect 
"RC1)istered 11aaemark ot Apple Compu ter. Inc. 

Circ le 21 4 on inquiry card. 

.. ..., - t ... . . . ... ...,,. ........ ::.. .., 
• • ~ ~ .. 'l' ... ..l ~ ,,r; . ~.. ~ .. " .. :, ~ ,.. \....... 

LIST SALE 
48 K Apple Plus . ........ . 5 1530°0 5 1195°0 

Disk II w / Int. & Dos 3.3. . . . . . '645°0 55950-o 
IDS-460-G w I graphics .. .... s1395°0 5 1245°0 

Apple Ill Available Now 
Prices subj ecl to chonge 

pptq·computar
Sales and Service 

FARNSWORTH 
COMPUTER CENTER 
1891 N. Farnsworth Av e . 
(lmmodia,ol .,. S.. of E·W Tollwo.,.} 

Aurora , IL. 60505 
(312) 851 -3898 
Weekdoys 10-8: Sol . 10·5 

only with the 
$2.95 NEW PRINfVIEWER 
plus postage from LEE PRODUCTS 

Ensure more accurate. efficient readings, fewer errors with 
the new fifteen-inch transparent Printviewer. Yel low-tinted 
magnifier g ives easy readabil ity. 

In addition you have the special added feature of built-in 
inches and centimeter rule that goes along wi th the 1 / 1 O" 
sca le for print position and analysis. 

To order, send $2 .95 plus 601!: postage and handling. 
Write for information on quantity orders . 

LEE PRODUCTS COMPANY 
Depl. 84.800 East 80th Slreet • Minneapolis. MN 55420 
Makers of SORTKWIK the original fingertip moistener 
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All Programs Are On Cassette 

ARROWS " I.I 
AND ···"····· ALLEYSTM 

• •II!:•..• ••••:::-:c::::: 
arcade-like 
action at ••••••••• 
its best! -······· 

The latest of Quality SoUware's greal arcade games for the Sorcerer is ARROWS AND 
AtlEYS. by l'1c Tolome1 You dme your car ma maze ol alteys Vou1lask11 to eliminate a 
ga ng of arrows thal constantly pursues you_You ha•e agun and lhe arrows don'I. but 
the arrows are smart and they try 10 stay out of you1 sights and will otten atlack from the 
side or lrom behind El1mma1e the arrows and another. lasler gang comes after you 
Four levels of play. Requues 16K or more of RAM Sl1 .95 

BEOIT by Ernest Bergmann_ABASIC ed1lor This short and eaS)' 10 use p10gram 11 a 
machine language routine that lo<1ds in low memory and allows you to ed1I your BASIC 
programs by mod1fy1 ng lexl on lhe video screen No more retyping a long line 1ust to 
change one characte1 A few cu1sor movements make the necessary mod1hcal1ons_ 
Even ren um bering Imes 1s easy lo do This program 1s a real hmeS<J~e r _ Runs on any size 
Sorcerer SI 1.95 

FO RTH for th eSorcere r. No~· Sorcerer owne1scan en1oy the convenience and speed al 
1he lascinat1ngFORH-1 programmmglanguage. Based on h~-FORTH and adapted tor the 
Sorce rer by Jo mes Alba nese. this version uses s1m ulaled dis memory 1n RAM and does 
nol requue adisk dnve. Added to standard fig -FORTH are an on-screen edrtor. a se ri al 
RS ·232 drtver. and a lape save and load capab1 l1ly. Numerous examplesa1e mchrded 
1n lhe 130 pages ol documentahon. Requires 32K or more of RAM. 

price before June I. 198 1- $49.95 
price alter June I $59 .95 

GRAPH ICS ANIMATION by Lee Anders. l h1s padage provideslhe BAS IC programme1 
w1lh a powerlul se l of commands for graph ics and an1mat1on. The program 11 wrillen 
1n machine language but 1s loaded toge th er w11h your BASIC program ancj g1aph1cs 
de lrn 111ons wllh a CLOAO command Any image from a character to a la rge graphic 
shape may be plotted. moved. or erased w1lh simple BASIC commands Encoun ters ot 
plotted character se ts wrlh background charac lers are de tected and bac ·ground 
images are prese1ved. Contarns a medium resolul1on ploUmg rouhne II keyboard 
rouhne detects key p1esses wllhout carriage re turns Includes a separate pl()gram tor 
construclmg images Runs on any s1ie Sorcere1 S29 .9S 

QS SMARTTE RM INAL by Bob Pierce. Convert you1 Sorcerer 10 a sma1t te1mmal Used 
wi th a modem. this program proY•des thecapab1hty lo' you 1ocommun1ca1ee ffic1enlly 
and save connecl hme w1lh larger compu ters and othe1m1trocomput rs_The program 
fo 1mats mcommg data lrom time-sharing systems such as The Source for the Sorcerer 
video Incoming data can be sto1ed (downloaded) into a file m RAM Files. including 
programs. may be saved lo or loaded flam casselfe. l1sted on the video. transm1lled oul 
through 1·our modem. or edi ted with an on -tmard tex t editor Interfaces wi th BAS IC and 
lhe Word Processor Pac _ S49.% 

********************************************* 
US E YOUR SORCE RER FOR BUSINESS? 

Quality So ft ware is cu irently preparing release of two casse lle based business 
programs - a word processor at only S59.95 and ageneral busi ness syslems package 
at $99.95 lhal can be used for mailing lists. payroll. inven tory. or accoun ts recervable 
Bolh are written 1n machine language_Call us 101 detai ls 

··················••************************* 
We have more than 20 programs lor the Sorcerer 


PLEASE WRITE FOR OUR CATALOG 


QUJILITY SOFTWJIRE 
6tHJ Resedo Blvd . Suite 105. Resedo . CA 91335 
Terepnone 24 ~ours. sevan dOys o w ( 21 J ) 344 -6599 

HOW TO ORDER : II Ihere is no SORCERrn dea ler nea r you. you ma order d11eclly lrom 
us. MasterCard and Visa ca rd holde1s ma y place orders by telep hone. Or n1a1I your 
order lo the address above Cal1lornia residents add 6"b sates I•• Shipping Charges: 
W1thm North America 01ders must include SI.SO for first class shipping and handling_ 
Oulsrde North Ameoca the cha.rge for airmail shipping and handling 1s S5 00 
pavable 10 U.S currency. 

· 1ne n.llrW' 'SORC[R[R- lldo:i. bttn lradl!mar lied tiy Eudy ltM:: 
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where D is the number of degrees of freedom . 
The BASIC computer program shown in listing 1 is 

quite simple . The routine in lines 100 thru 180 allows the 
data to be entered. Because the input data are real (ie: 
they have no imaginary componen t), they are stored in 
the one-dimensional array X, and the one-dimensional 

Listing I: Power spectru m calculation program. Th is program 
was used to calculate the data points plo tted in fig ures 1 and 2. 

1 RE K P ROGRA H Fl' TPOW 

:! REK POWER SPECT RUH US ING FFT 

3 REif A. J . OWENS 16-NOV-79 

6 REH RE AL PART o r FUN CTIO N IN x. IKAG IN y 

10 DIH x ( 256) t y ( 256 ) 

20 REK 

25 Rl'.H IN PUT ROUT lNE GI VES DATA X AN [1 V AN D NUHBEl'l 

:17 RE H OF DATA POI NTS . Nr A POW~R or 2 . 

29 REH INP UT ROUTINE I S IN L I NES 100-199 . 

JO h-Ell FFT CALCULAT ION ROUT I NE I S IN LINES 

J2 REH 200-590. PRINTO UT OF THE POWE R SPECTRUH 

3 4 REK JS I N L INE S 59 1-80 0 . 

l OO REH INPUT RO UTINE 

150 N"256 

160 FOR I = l TD H 

170 I NP U'f XI I> 

l 75 Y ( ll =O 

180 NEX T I 

~00 REM ~EG IN FF T CA LCUL ATI ON 

? 02 G• l NTCL OG <N)/LOG( 2) + 1 .00000E - 06) 

203 P= 2 • 3 . 141 59/ N 

~ 0 4 FOR L• O TO G- 1 

:!06 G l ~r rn-L - u 


:?08 h z- O 

210 FOR l= l TO 2 -L 

?20 "l • IHT IH / Cl l ) 

230 GO SUB 5 30 

:?1 0 Yl " COS <P*K2> 

~50 Y~m-S INC P*K2 ) 

260 FOR J= l TO Gl 

~10 Y3 • XIM+G l +l ) *Yl - YI HtGl+l> *Y 2 

~eo V4• XI H+G l +l>*Y2+Y< H+ G1+1 >•Y1 

290 X<M+Gl t l >=X< M+1>- Y3 

JOO YI HtG1+ 1 l • V( Htl) - Y4 

JIO X<Mt l)=X< Mt l l +Y3 

J20 YI Mfl) • Y l h t l ) tY ~ 


;no H=M+l 

3 40 NEX T J 

3::;0 i'l• H• GI 
360 NEXT I 
370 NE XT l 
3 90 rOR l =O TD N- 1 
;J90 ~I = ! 

400 OO ~UE 5 30 
410 IF K:!>~ J THEN 460 
4 20 t\3=X< 1+ 1 1 
4 :!0 X<J+ t >• X( K2 +J) 
440 X<K2 t l )=K 3 
·l '.;0 KJ e Y( Ii 1) 
4 60 Yl lH l=Y< K2tll 
470 V0..2 i· I l • Kl 
490 NFXT I 
'199 DO TO 591 
500 RE H STAT EMENT S 5 00 TO 510 PR INT OU T RE SULTS 
50 1 RE M OF THE FF T I TSELF; SKIPP ED HE RE 
~O~ FOR l • O TO N- 1 
504 ~R lN T r ; x( I tll l '+ l ' IY I I +ll 
:506 NEXT I 
5 2() GO TO 59 1 
:5.30 l';,~ ;;0 

~ 40 FOR K=I TO G 
550 K3= I NT 0 0/2l 
560 K2• 2 i <K2-K 3) +K1 
570 Kl •KJ 
seo N XT K 
590 RET URN 
~9 1 RE H PRI NT OUT POWER SPE CTRUH 
5 93 PRINT ' STE P BETW EEN DATA POI NTS ' I 
595 INPUT T 
599 PRI NT ' NUHBER OF POINT S AVE RAGED ' ; 
oOO INPUT M 
605 PRINT 
610 PR INT ' FREO UENCY P O ~ ER' 

620 0 =2* Tl< M*NI 
630 FOR J a O TO N/ 2 S TEP M 
6 40 S mO 
650 FOR l = I TO H 
660 S • S+ Ot CXCJt i ft >• X(Jt l tt l tV CJt lt l l $ VIJ+ l+l l> 
670 N XT I 
660 r~ c2*J+M l/ 12*H•TI 
690 PR I NT F • S 
700 NEXT J 
800 GO TO 5 99 
999 END 
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• 	 Ribbons for: Oiab lo. Oume. 
IBM, Wang. NEC. All Data 
Printers and Typewriters . 

• 	 Prlntwheels, Elements and 
Thimbles. 

• 	 Magnellc Media: Floppy disks. 
mini-floppy. Tape. Packs and 
Cassettes. 

• 	 Disc storage sys tems. Quiet· 
izers. Anti -static mats. Ink rolls 
and much more . 

• 	 Terminals and accesories. 

• TO ORDER • 

Phone order!i .n ... rlOO , us111g, credit cards. 
0. :send ·Check. ca:s,.uer:sch~c or money 
oraar tMI draws on au S. bank . Please 
add 3% ($5 00 Mtntm~m) lor nandlmg, 
s.h1ppm9 and msu r:mce lllmo1s res1
dcnLs add s~,% sales ia.x Mail ordet 
pricing only . Catalog ma lled upon 
reque-a.t 

"RlllwtththtJThoroughbmds" 
Satisfaction Guaranteed 

DISKETTES 
• 	 100% Certllled 
• 	 2 Year Warranty 
• 	 io M iiiion Pano 
• 	 Human Enginee red 
• 	 EZ View Box 
• 	 The Best Disk 

Available Today. 

Box of 10 
5'!.'' (Soll Sector) 29.95 
5y," ( 10 Sec tor) 29.95 
5'!. .. ( 16 Secto r) 29.95 

8" Sing le Side
Single Density 32.50 
8" Single Side 
Reversible 52.50 
8" Single Side 
Double Density SO.OD 
8" Doub le Sided 
Double Density 52.50 

NCE Supply Corp. 
915 W. Liberty Dr ive 
Wheal on , IL 60187 

Phone: 800-323-1780 Tol l Free 
• 312·682-0001 Wilhin Illi nois 

TELEX 724389ATT NCE 

• Distribution Worfdwlde • 


Circle 217 on inquiry card. 

THE FORTH SOURCE 
Specializing in printed material 
for the FORTH language. Send 
for listing of current material. 

Insta llat ion Manual $10.00 
8080 Li st ing 10.00 
6502 Li st ing 10.00 
6800 Lis ting 10.00 
6809 Listi ng 10.00 
PDP-11 Listing 10.00 
PACE Lis t ing 10.00 
A lpha Micro Li sting 10.00 

more coming 
Using FORTH , manual $25.00 
f ig·FORTH Cross Compiler 30.00 
PDP-11 User's Gu ide 20.00 
Tiny Pascal in fig -FORTH 10.00 

more coming 

Foreign orders add 30% fo r Ai rmail. 

Dealer inqu ir ies invi ted. 


Write 	 for complete listing of 
FORTH material. 

MOUNTAIN VIEW PRESS 

PO Box4656 


Mt. View, CA 94040 


A REFURBISHED " SELECTRIC" ASCII TERMINAL 

FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 


TheAJ 8411/0 terminal. 

Now available from dealers nationwide. 


Demand for our AJ 841 1/0 computer terminal has 
been great. And now it's gelling 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. 

The AJ 841 features: 
Choice of serial RS 232 or parallel interlace 

• 	ASCII code 
• 	14.9 cps printout 
• High quality Selectric printing 
• Heavy-duty Selec tric mechanism 
• Off-l ine use as typewriter 
• Documentat ion included 
• 30-day warranty on parts and labor (details available 

on request) 

Call toll·free now 

For location of your nearest AJ dealer, ca ll toll-free : 


aooI538-9721 
California residen ts cal l collect 4081263-8520. Extension 263. 
Ava11abl9only 1n the continental Uni led Slates 

r.11 ANDERSON 
See us at the NCCU:ilJACOBSON booth 1608 
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for 

TRS-80 Models I & Ill 


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 acomplete and full im· 
plementation. (It is NOT a subset!) 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. 
• 	 Al lows 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 VISA ' j 
SUPERSOFT ASSOCIATES 
P.O . BOX 1628 • 
CHAMPAIGN, IL 61820 • . 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 

5upe6oft 
First in Software Technology 

TRS·80 TRADEMARK TANDY CORP 

Technical Forum---------
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\jJ 2 
3: 
0 
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20- 40 DAYS 	 7 DAYS 

0.5 
o~-~-~10--~--2~0--~-~30--~-~40 

FREQUENCY IN (256 DAYS)-! 

Figure 1 : A power spectrum chart averaging four periods of 256 
days each. This figure of the low end of th.e full-power spectrum 
graph shows the relative intensities of sine waves of various fre
quencies. The range of values bracketed by the arrows labeled 
"20-40 days" represents the power of sine waves with periods 
between 20 and 40 days . lf biorhythms were present in this 
power spectrum, they would have appeared as significant peaks 
at certain points within this range. The vertical line at fre
quency = 15 shows the possible variation of the point on the 
graph and is a measure of the possible error in measurement at 
that point. 

s 

>
0 "' 
Q: 
w 2 
~ 
0 
a. LJ 

20· 40 DAYS 7 DAYS 

• 

o.5 '-----'-o---....,..r.,,.,,..--_J.,,..---,J-,-------.,.'
0 .01 0.02 0.05 0.1 0.2 0.5 

f (DAY"1) 

Figure 2: A modified power spectrum chart . The data of figure 1 
was averaged over four frequency bins, giving a more accurate 
set of data points, and plotted using logarithmic scales for both 
the frequency and power axes. The notation used is described in 
the caption for figure 1. 

array Y is set to zeros. Lines 200 thru 590 perform an 
N-point fast Fourier transform: 

k - N - 1 

F.. = I; Zk exp (-21T'ikn ! N ) 
k - 0 

where Z,, = Xk + iY. is the (complex) input vector and F" 
is the complex Fourier transform (i=..[=I and is the unit 
measure along the imaginary axis when dealing with 
complex numbers). The real (cosine) part of Fis placed in 
X and the imaginary (sine) part in Y by the routine. The 
nth frequency, corresponding to the Fourier coefficient 
F", is fn = nl (N6.t). The power spectrum is calculated in 
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This interface enables any 

Circ le 2.20 on Inqu iry ca rd . 

pi-llO 
IModem Kit 
I300 Baud Acoustic CouplerI I

I $69.00 I
I I 

Includes: Power SupplyI 
Speakers I 
Printed Circuit BoardI 
A ll Integrated Circuits , I 

Resistors & Cap acitorsI 
Instruction and Trouble I

Shooting BookI I 
I Order Dlrecl or Call for the Location 

of lhe Closest Dealer I 
Add s~ .oo tor Shtpping Charge. 

S-100 buss microcomputer toOhio Residents add 6.5% for Sales TaxI I 
I 

communicate with the AMO 9511 
APU. It can oerform a Floating Point 

MASrlnt::.HAJiGEI ..$ . Multiply in 56 µS vs. 3000 µ.Sin soft
ware. Trigonometric and exponential°"i1Q D<lT"I pqooucn c~

L. 
 ~~~!·;;;;:..~~~ functions are also performed (41 in all).
U 600 D•lroll A.•11t1ut e C:l•~tl1t1d , Cllilt U101 e (2161 Z21 ·900D 

u.s. lll'ltl~•..• "°' •11 
11; '• , Assemb4ed w11h 3MHz 951, S460 (with 2MH4 $390) 

Libra ry for Microso ft Fortran $100. Basic $100 
.Memtech Co. -------- ..I 
665 Shelter Creek, Su ite 237,San Bruno, CA 94066 

THE FIRST TRS-80®COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 

LHW RESEARCH tnlr()chu;:c:; the: LN't'l'f!O, .~ hh1h pcr f orll'l.incc colo r compu Ler . 
C:Otllf-' ·•l.lul • "'' 1lh h-.:: 'l'f.15-IJO'rM Mode..~~ I. Tho f"ul l y .intccr:t ..:d t.NWAQ 1S 
\ ~1Jpl't~:St.~c..: . 1 Lt:!d .lnd ·.·crflolli le r:"tiLl'OCO~pLilt.!l" .... \t:h tit~ fotloWLl"UJ ">0Wt;t"ful 
fe il tU!'t.•!l . 

COMPAT IBILITY 

d.:irJ•... ur~ ..1r~<l !l.L'..lft..w'IH ... co~~1.i11..1bh. to t..hc f.:dc..Ho f:.h.1ek. TP.s-so'r.!-~ ~ICM.l~l 
C•.Jmµut.. ·r", IJl"0\• 1dcs the t,.,•tdc.:!it S'{;r ~·.:.r('o b.1r.o of ,my nicrocompu er . 
~JbS~ll~ ~nt c rf~c :~ : ~ xoa~iHlcJn buo 

DISPLAY 

'l'Wu tnu~ -~ ut col t1 r \Jr.1p.h 1 ....: ~1. l~Lqh r~solut:ion cir.i.ph1cs, lH .+ x 19l in 
~1 -; 11t ~o !o['~ - hLtJhi~ i dc.rn:.;1 t.y Lh.Jn th ;! .\pvlc 11: Low duns1ty color 
Jfl-11 -11.H.:d v{ llH x l~ .:.tc .1 1 s.o. av,11 lable in oiC"ht colors. 

111r, 4i r\.!;.o lm... .io1' 
4 

black and ...,hitc orupli1c;:~ - of 38 .;. x l'J2 muu.:rl with,

l.\OXt. Jntl ·r~-v,Qlr-1 ~l.1nd.,rd •1r-aph 1 c~ . 

.kL•'\.'1- r ...c \'l d ,...f• · c .1mi l\•!l 1te \'il i h _•<l HT ''ULfJ l.11. 

PERFORMANCE 

Tu~ J.:.hd O ull.li:.c.~~ thU" fL15l Z-80A micro1 .rocC!ssor which executes ..tt .:i 

::iJ.11..!c..I ot .i .Hu:: - over twico t.ho SE)et!d o r hC! TRs-eoTM .Model t. 

EXTER NAL DATA SEPl5AATOA 

SYSTEMA55£MlllL f.D 
"NO Ill UU.Y Tt:S:HD 

EXPANSION$ 14.95 
AlAsk aboul our : Keybo3r'd 

[ PC I OAI O & ] 
LISH: MAHi,JAlcool net $69 9S 

L••de1: 
SUI-Al 15212( 10.., A. l •O 
flOPP Y CONTROl U R 
JJK IYl U MIMO• Y 
, ...u .uu ,.INl(t POlt 

V!OEO 100 -10LNW 
RESEARCH DUAL C.USll H l P'OA:1 

LNW80 
PC BOARD $89.95 

l:lAl · l lMt: ClOCK 

OROEFllNtl INFORMATION Si;IU"4 Pt: l NHR ! US
LNW RESEARCH U661 · C MYFORO RO TUSTIN CA 92840 (714)552-8946 OH•O•IO POw11 SU,, l 'f 

SOff Wllll[ COM,ATIB.l[ 
• SO~Oll •••u.n.Su.lil SC.ltll.IH 
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6809 

SOFTWARE 


POWER TOOLS 

BY MICROWARE® 

OS-9 '" MULTIPROGRAMMING 
OPERATING SYSTEM 

A
~e multi~asking, real time operating system for 

llmeshanng, software development, database, 


process control , and olher 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 fil e security. 

Versatile, easy-to-use input/output S)•stem is hardware in

dependent and expandable. 

• Powerful "shell" command interpreter features: 110 

redirection, multiple job stream processing, and more. In· 

eludes a complete set of utility commands. 

• OS-9 level Two uses hardware memoi)• 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 memOJ)' 
management hardware having up to 561{ memory. 
O OS-9 Level Two $495' 0 Level One Sl95 

BASIC09 '"' PROGRAMMI G 

IANGUAGE SYSTEM 


Extended BA IC language compiler/interpreter with 
integrated text editor and debug packa!o(e. Huns 
standard BASIC programs or minimally-modified 

PASCAL programs. 

• Permits multiple named program modules h<tv in~ loca l 
variables and identifiers. Modu les are reentrant , position 
independent and ROMable. 

• Additional control statements for structured 
programming: IF ... THEN ... ELSE. FOR ... NEXT. 
REPEAT ... UNTIL, WHILE ... DO, LOOP ... ENDLOOI'. 
EX/TIF .. . ENDEXIT. 

• Allows user-defined data types and complex data 
structures. Five bui lt-in data types: byte, integer, 
9 digit floating-point, string and boolean. 
• Runs under OS·9 '" Level One or Level Two. D S195" 

OTHER OS-9 "' FAMILY SOFTWARE 

• Stylograph •M creen-Oriented Word Processor 

• Interactive Assembler • ~lacro Text Editor 

• Interactive Debugger 

IJASICfj9 and OS-9 are trademarks ol Mi croware"' ;ind Molorola. UNIX is 
a trnd~ mark ol Bell Laboratories.· Most software is a"ai lablc on ROM or 
dis.kettc in \'U$iOn.$ for m.~m}' popular G809 t.:Orn(mlcn;_ (ont;1cl 
Microll'111e"' for s11ccific availability. 

-==--= 
-==-~ MICROWARE~ 

Microware Systems Corp., Dept. B2 
5835 Grand Avenue, Oes Moines, Iowa 50304 

- -~-= 
-=:-::.. ----=-- (515) 279-8844 • TWX 910- 520-2535 

Technical Forum 

Frequency in (256 days)"' log, . (Power) 

1 1.00 
2 1.20 
3 0.83 
4 0.59 
5 0.1 0 

6 0.76 
7 0.94 
8 0.91 
9 0.61 
10 1.00 

11 0.29 
12 0.79 
13 0.65 
14 0 16 
15 0.13 

16 0.79 
17 0.62 
18 0.44 
19 0.26 
20 0.56 

21 0.39 
22 0.73 
23 0.52 
24 0. 12 
25 0.17 

26 0.58 
27 0.08 
28 0.62 
29 0.53 
30 0.42 

31 0 .72 
32 0.47 
33 0.74 
34 0 .57 
35 0.27 

36 0.70 
37 0.48 
38 0.49 
39 0.12 
40 0.49 

Table 1: Table of values for the power spectrum chart of 
figure 1. The second column of numbers is the base-10 
logarithm of the value of the power. For example, for point 
20, wue equals 3.63, which is the value plotted in figure 1 at 
the point frequency =20. The marks for 7, 20, and 40 days in 
figure 1 correspond to frequency values (with units of (256 
days)-') of 36.6, 12.8. and 6.4, respectively. The logarithm of 
the variation of the error mark at frequency= 16 is +0.18 
and -0.30 from the recorded v alue of 0. 79. 

lines 591 thru 800, using the relation: 

P. = (U>t!N) IF.1 2 

The program allows averaging of the power over any 
specified number of frequency bins. If M frequency 
estimates are averaged, the number of degrees of freedom 
in the single power spectrum is 0=2M and the frac
tional statistical uncertainty is ±-J{2727\if) = ±-J(f7NJ). 

As mentioned above, I scored 1024 consecutive days 
on a scale of 1 to 10 and analyzed the data in 256-day 
g.roups . The average scores for the four groups were 5 . 1, 
4.6, 4.5, and 4.6, indicating a mean near 5 with a hint of a 
long-term decline. The day-to-day variation (standard 
deviation} was close to 1 for each of the four periods. 

Averaging the power spectra for the four periods, I ob
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MEATH H 89""" 
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Circle 224 on inquiry card . Circ le 22!> on Inquiry card. 

The DataTrak~ 5 Floppy Disk Drive The DataTrak· 8 Floppy Disk Drive 
fromQume@Distributed by asap 

The IJM~ frak '" !:l double-sided . De•lgn feature• 
double-d.,11sity drive uses Slate·of·the ·il11Up.anded Sh:ird1Je i:;dpt.icl 1y 
technolll\Jy ro g)ve you >UJ)erior da1a in
1~ri ly rhrouyh·irnproved disk life. dald 

• Two "1d"·d dvubl\!' ck-n.s1ty 

P''o"'en head c.: arrla:ge 1sne mbly 
ruli,1bility . and drive scrviceabilily.• C,·r.i1111c '' "-'od with 1u1 10\!l ~rdw 


• IJudl tk'ilii ti ~ 1nount1no.j aniJ11!j'='~n• 
 Qume's lnnovallve appruach to con · 
trollln!l h<'<Kl load dy11a111i<;$ yield we;u 
chd1 ocreristlc$ l~r supenvr 10 comp<' l i· 

• Supl!'1101 ih·•.J lcld<I tl\inan11c.s 

PttCI$-: l t:dd scre\.U dCIUd tor 
f'ivc drives, .In independent evalua tion.• l<-o!iil '-'''..:'~3 11111 • 20 rn' hitt;.k lu lr.M:k 
IJa1aTrak ll •S selling industry stand ·• LoiA.J lr 1~11vn .u1cl um~1 11um IN\"•U 
drds for lap 14'SI perlo1111ance. This 
supt:inor w~l1r pt!rform~nc:e produc~ 

• Lu.,., µ.uw~ 1 da:i.~lpiolliciu 

Addlrlondl f~a•ures 
$1>Vinys on oolh diskene usag~ and • Low lncu.01\ d 11<l rnu u:mu1n wt¢.:u 


Th" DaraTrak '" 5 double-sided 

• lndu:,.try ::i.ldl1J..ird S l,'1' 11Lt."t.i1d foJ'mcll 

dnve mciintenance . • Lvw pvw~1 d~'S<)!pdil]Oll• ISO ;)Jo1J11dtnd wi1t~ JMu 1 :-c1 
duubl., ·dens11y drrve us"s stare-o!-1he • Uoor lock our for rn.!dld pt1..nccuo11 Improved data rn liability. resuhing Addiliond l ~t!ollJf~S 


"r1 r"c hr1ol0\I Y to g1v" you superior • H ..•4u1r~~ OC i,.oohl19t.:! only 
 • ISO )>1c1ndard wt1l~ prt.tl\!Ct110111 sup~nur drnpli 11.1de and bll shift 
• Pu,,,..j.uunrnc11b~ ~fo1,11 lock• 0.11:iiy Cl,nm up lu t1 <lrlVl!'S c harac te.ri:Stics. upllmlLes operalor eiH·idJla 1111ey11ty 1hrouyh l111prov~d disk • Ni.!9..rivc UC vollety\.! 1~u1 •equ~r l!d• H tt~'d:ii IJ.>tJd v11 cumrnt111G 111d~·vi,,:od~n1 cl •ncy dnd reduces proce"5ing lime Ille. d<>la r4'hdbrht y. dlld drlv" S4'rvlce· • D-:n')y Ch"''' up h.1 4 dnw!I ol k•i:hfo L!:) 1n~dia for enJ · usl!rs. • S1d~ - by · !!iide mouJUn:-J in ~andcud l9"' 

A1id IJ,11a frak'; uniqu~ moduldr H' fMA r.>ck
ability uS1ng 51/• " medi<l 

Qu111e's ind~p •nd~11t head lo.id Product Specification• 
d~s19n m~dllS simpiified fi<?ld s.irviclng Product Specification•yl.,lds we<11 cl1d1dC teristics tar sup.,rior P'.l ffor 1oance Spt!dficdtlons lot you a11d your cuslome rs. Pt:tfurn1itn ~ Spedflc • .uiun!i 


CoJIAK•ty U nfornM11'1'd I l> Mby1~.. 1 d~ 

w C<.unp~t1li"Vt! drives Thi!I ~uperlo r C.op..i(aty 

U 11fo1 maued 43i 51\ Ol 501.JK b~'llP&Wt:!'r.ir perlorin...mc~ produce!i s.avuig,-s De•lgn Feature• llJ.M lvrmo1 I. :.! .Mbyk'tio/ d1:iik(Juru~ ftJ1111.1u ·c:I :lXb 7K ur :~:O 7K bylC'S E.ic panded ~rnragl! capadly
H1..•(1..nd1ny °"-'n>1ty !>4~>b BPI

on bol h drsk<lU' usag • ~nd dnv~ Ekcortl1n~ IA-•hUy ~ H> UPI• Iwe.. :iildt.>d . dOL1blt! dk!US1ly Tfd..::k Dcn:.11 48 1 1--'Imr.1m tk!"t•d11ce Trlli..k U-:!n~ 1 y 4tf: rPI Full )I' IB M c umpadble c ylu 1d\!1 s. 11 r MCSi:.$ 1lmpruv4'd da1a rehab1hry. r4'Su lllng CyUnJcn :s.5 ur qu • IBM :u~io .n1d Sy::i.1~m Jl d11vcs HitC.(ttr;lin~ Mc1hod MJ-Mfrom s~per1or ampll1ude and bit shift Tr.Kk!i 70 or 80 • IBM 3600 411 1<! '1lJ6.4 drives. Rototnon.il Sp~~d .JbO KPM 
• IBM Sy'lt.>n 1 34 dr1vi.!scharaclerisrlcs. oplimiie o perai o r effi. Hl.!cunilHg M.c-1hod · 1-M or Ml-"M T1am.fi!1 HaE(! · Sl.IOK b1h/ ~..:\,Or'ld 


c1ency and rc-duces p1occss.ing lime 
 Hot.,ticm~l Jl•·~·(I '.l<.lO RPM Pfuven h e,id dfr•age a~s mbly lul'l"ncy luvg ~ b:3 ms 
Ti..m:iir+.:'r ft..'!h.' i!SOK b.1lf./ cvnd · C~r(lm1 li.:.11d ..._.,Eh iunnd mdse A..:Ct'!i~ Tim~ rr1:Kk 10 lldCk j lll:li 

Lat .... ncy !uv'=' ~ 100 n1) 
~or cnd-u~cr~ 

• Dutll h"".Jd O"',,; mt.1t1ntmg Mli:mgli!meni ~Uh 1 .g 15 ITI)oAnd D<>taTrak's unique modular • Supo:!r11..u hcctd lu.cH I dyf1.1tl111CS l\wrd19'!' Yl ms

des1911 means simphfied fie ld servicing 


Ac:ceS?s 1lme. 'fr.-.ck lu rtdC ~Oms 
Fr1s1, pre i~t .s tee l bt h drh.w liea.d Load Tim~ .JS nu 


for you und your cusromers. H\!tLd L<......uJ Ti11i'1 50 rn:s; 

-"llllny l~ 1'11s. 

• Fd~I .oct..-~., 11mc ~~ms 11 .Jtk Eo lrnck Drn< ()i.s.kt!lli! 2[) 0 1 •'c..jlllVdl,•tU 

AUTHORIZED DISTRIBUTOR FOR QUMEcomputer 1196 E. Willow CALL FOR PRICE AND DELIVERYasap products, inc. Signal Hill, CA 90806 (800) 421·7701 or (213) 595-6431 (In Californ ia) 
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NEW! 
CH~CKOOOK. 

t RS BOCC '"' 
ATARI 900 '., 

r 

\" 
\ 
\0 

(I 

NOW. .Continuous Checks 
That Can be Used With or Without Your Computer// 


The Best in A Home Checking System 


Th.ttl "S t1gh1 Con11nuousCh~hl.un foltkll 1n 
;iiJ 10 ~ - µa~eotJc-~k!i~ l duS.t5'n At~1h..:~·c:iinbd 
c;.om~u 1 .., r urmtt1d h1utdw11uen or typewutt ~n 
- wh1the'\lo• :s.ui\5 lh\I qu.a11111v or sdua.t1on 

SPECI AL D ESIG N 

Ou< C:ht!G'k'S ill6 no 1 C) t~1yh voLum~ bus1n'1S$ 
fcum JiCIJprn tuln Tnev"r o 'Sp~c:+.au ., des1u-ned 
Cornpt11ur / M.1nu.d Cneo.s for 1ho home o, 
low 'l'Ulu1i~0 ui.l':t And Progr.amm1ng 1$ Eil$-." 
All :,.1 ub .md c:. 1~ec ~ 1nlorm.tt1011 1s un Lh.e 5.iJmo 
11 1'14! No nc :d 10 cn11n.g~ U.tc:lor w1d11i when 
l(.Nld1ng e1 1 hu1 001 t:h1!-4;'.l:$ are 1r.e s.a me 9 Y1" 
w1d'lh .1$ srnn1fa1d l•ilt;10f l u:1;:d ptmter PilPC• 
lti.al down :>11u 1~ mti same ii& U1e etas.sic 
JM.!f$10nill S-1li!C1 c1ie'" 1:..:i.ued by all ban s. 

COMf'LetE HOME SVSTEM 

Will~ tn•~ syi.t m youc..tn pr1nl l h~ bul ol~our 
mortl l'llv f:t1e<J.:!lo on 'fOU' c.ompuUtf 'Your 
en.tr.. s. i1nd Slub:i. c.irn 11\eo Dtl s.torcd u\ Ouf 
o11111 .. c: t1'll'e OiJil~ Ring Bind~• Cliec~book ltJHtr. 
if y1.1u hd~t.- ii tuw th.tttls to w111it. 1tliete's no 
need •o lo.lid 1he110 into a prmle• • Ju!U wtllt!' a 
ct1..><.:k tt t 'fOUf d s.k \>5 ~h1:1wo tlbove. 

A nd you ca("l mail your c.;n •c.ks. 11H1Uf duil l win 
do""ud i:n ~o:li:.;n~s 10 t1l,mmo1 l t:' 11oddte!.s1ng 

, .. .,. .. - ·- - r...-•!IO ···"'- - ..._. 
"-"'" • - ............... ol' ....... , .. ... 


Uf\l lQUE 

You "'•'•t.m·, tH\d c.hee1Cs 11 e !hose •nvw11.:1 e 
And. our ~pt;;t 1.0 1 srm'lll tiuanlll'Y pr rnung pro 
c~ss w~H ig1~u you e•t.ulluc't •• uo11 l1 1y and appear
n ncv Srnodiud co.'lot coord1nmed mip11n 11ng 
and urn:;tJ<J 1ny ·~"'shown .allOve •1090 cc.,, be 
om1 Ut:1d} on b l utt. U' V't'. Eol)n, 01 t;11l!e1~ Chl:!c.k.s_ 

PRICED RIGHT 
Two Hundred chuc:k~ 1ue ,11s.1 S.29 .95 (onv.:• 
lopes. $13 .95) F1"'" Hundr~ ht.><:li:s aru 
S49 .95 leny·ttlooes. S27 .95 t 0~'" IA.in~ Chec:k · 
books a• unty S6 .96 . 

Sp11tci.ol ""OADE.R NOW"' Off tir 

Uyou011dc1 d11t!cll'y frorn Lh 1$ ad-. W4t ·u scoovou 
a momhly Chu.c;kboo ·Ch~kwt•••n.u progr.(rn1 
FREE oi'I c.assl:!no tilPU for dnv Onti' of 1ho 
compUl .i:!fS 11:.IL-d abo11v Vo'U "U Sb'Yt! $9 .95 . 
Just enc:los.v .a vmde-d Gl'M!(;k Ho• reneod1ng 
u'lto rma11on1 w11h you1 payrnem l'VlSA • 
M~$h.!rCa1d ordors mui.t snow s19na1uro. 
to1;part1 HOf'I dllih:1 , 111nd a!Xount numlM!i rl Or . 
!i.ef'd IOdS'W ID• $.'!llll !)lt!5 SOlr, ..,,,, c:m'l rr. t' 

1111.S Free Olfer f.Nlk:n y(lrU (Jtd.t..lf drrec1ly from OUf 
f1{f II.,._ • 001!1•• lrlc.o•CI rc,.•1 i- lf.U- JD.11'1 J:M1 

4715 SHEPHERD ROSYNER G E TIC 
MULB£RRY, FlSOLUTIONS 33860PHONE l81J~ 646 b~~7 

Comp_lete 
AIM 65 dJ 
Expansio~ 
For complete AIM 65 
expa ns ion , Fore 
t houghl Products 
brings you the AIM
Mate Series . quality 
expansion products w ith , 
price, performance and versa 
tility that puts them in a class of 
thei r own. 

AIM-Male Series expans ion. inc lud ing RAM [to 48KJ, 
PROM, 1/0. video and floppy disk interface. STD BUS 
interface. pa rity pro tec ti on and more. lets you con
ligure the kind of system you need. 

The compact AIM-Mate case puts it all together in a 
slurdy, portable. desk top unit. 

Wnle today for complete detai ls on the AIM-Male 
System- AIM 65 ~xpansion products for the 
protessional. 

I FORETHOUGHT 
-PRODUCTS 
67070 DuKhobar Road. Eugene, Oregon 97402 (503) 485·8575 
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HELPING THE SMALL 
COMPUTER ENTREPRENEUR 
How To books and seminars from 
Essex Publishing Company 

t-'C" i. ~ u. r 

5¥5reM5 
HOUSE 

" 10. HOW TO START \'Ol ' R OWN 

SYSTEMS llOL'SE. l.t-.1/i.· Nd.ion 

P r~n.: l it.:~d '.11. ll:ri-by-!'1.lCp gu idl..' for Ih a; 

E DP p1ulc!t~1onal ur :.-. ru~dl hu ~in11..·.:-.~ 


m~1L Cu\'cr~ all ;J:!lipci:h o l :'\t~1r1m~ 


~md opcr;Hing :a :.-.ma ll :\y:-.1..;rrn. buM 

nc» SJl>.00 


~ 130 . llOW TO !ffJ\10' & OPER  #290 . MOW TO FINANCE \'OFR 
An : 1\ ~IAll . -OROER BUS INESS. sr ..IAl.L BUS INESS \\'ITll ( ;()\" . 
.lrdum .\'wwn I nd1~p(!"n~1b lc for th,~~.; ERNMENT 1\10:-.IE\' . 11.S // rm'J 
~ni n ,g :oiurrwarl..'. i:-.1uipmr.:n1 or ... up· and ,J.C. /kth't'//, 1\ mL11ingly. on~ uf 
plic:o. b~· rn~•il. )rd rc1a.· i~cd cd ll ton, l hi,.· h"~~a 1'iOUrt;4.""S of :'itill'l·up aru.J c:\· 
544 r"g''' · 24. 95 pan,ion cap ita l I> nclc Sam I hi, 

book s how~ you in Jc.:ti..t i l hO\\ to go 
abou1 it. 1-t .~S 

~A 
"'.;,pA~~ 

_:.;.:;:;: 

r. ll 1. HOW TO START AND 1'1!0- #291. HOW TO Sl l('( U :O IN 
MOH: \'O ll l~ OWN NEWSLET· YOUR OWN DUSI ESS. JI'. I<. /'11rA 
Tl-;W. J/,,,n"d l... Sltc>n\wl. N4:\\':t.kt · uocl S.C. Par~ C.,1v(.~ tll'-' fin t· t 1mc . 
h.: rang 1' H high f) rOii l bU~lllC~~- 'f hi:\ un11.: t1.:d cn1n:p1~ncur •l loo l at \\ h;1 1 
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Sruc~. "' t~mcn 1Tl~l1crictl~ .r~ n d bind er. bu~1 1b:s..,c~ . S l9.9S 

59.00 

I ESSEX PUBLISHING CO. 111!1!-i -------------------, 
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Technical Forum 

Point Number log, .(f) log,o (Power) 

1 ·2.01 0 .96 
2 ·1.60 0.78 
3 ·1.39 0 .75 
4 -1.25 0.53 
5 ·1.14 0.49 

6 ·1.06 0.50 
7 -0.99 0.4 3 
8 -0 .92 0.55 
9 -0.87 0.61 
10 ·0.82 0.42 

11 ·0.78 0 .39 
12 -0.74 0.45 
13 -0.70 0 24 
14 -0.67 0.22 
15 -0.64 0.45 

16 ·0.61 0.26 
17 ·0.59 0 .24 
18 ·0.56 0.24 
19 -0.54 0.11 
20 ·0 .51 -0.07 

21 ·0 .49 0 .30 
22 ·0 .47 0.06 

Table 2: Table of values for modified power spectrum of 
figure 2. Here, both columns of numbers are the base-10 
logarithms of their respective values as plotted in figure 2. 
For example, for point 2, 10· .... o and 10'"" give values of 
0.025 and 6.026, which can be read off the horizontal and 
vertical axes of figure 2. The marks for 7, 20, and 40 days in 
figure 2 correspond to frequency values (with units of 
(days)"' ) of 0.141 , 0.050, and 0.025, respectively. The 
logaritlnn of the variation of the error mark as shown in 
figure 2 is +0.10 and -0.12. 

tained the power spectrum, the low-frequency part of 
which is shown in figure 1 . Note that the power 
spectrum's vertical axis is logarithmic; this makes the size 
of the statistical uncertainty in each point the same. A 
typical error flag at frequency= 15 is shown. A few rele
vant cyclic periods are shown, including the week (seven 
days) and the canonical biorhythm periods (twenty to 
forty days). 

The safest thing to say is that there is no evidence 
whatsoever for enhancements above the background 
noise level in the biorhythm range. Even if all the varia 
tion in the six power spectral points in the twenty- to 
forty -day range is attributed to biorhythms, the contribu 
tion is only about fifteen percent of my total variance 
from day to day . But there is no evidence for any 
periodicities in this region, and the noise in the 
biorhythm range looks similar to that at both lower and 
higher frequencies . 

The perceptive reader may notice that the power spec
trum shown in figure 1 is not flat, as would be the case for 
perfectly "white" or uncorrelated noise. This implies that 
there is some temporal structure in my day-to-day feeling 
of well-being. To investigate this more closely, I averaged 
the data in figure 1 over four adjacent frequency bins, to 
give power spectra with thirty-two degrees of freedom. 
The results are shown in figure 2, given as a log-log plot. 
The solid line shows that the power spectrum is well fit 
by a power law spectrum, P(f) o: f-0 .5 • This is an unusual 
power spectrum. White noise has a flat spectrum, and 
random-walk noise has a r-a spectrum . Electrical "flicker 
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Circ le 228 on Inquiry card. 
Circle 229 on lnQulry card. 

New Low-cost Modem 

MA-50 

•Answer/Originate 
•300 Baud 
•Bell 103 and 113 Compatible 
•RS232C Interface 
•Half/Full Duplex 
•Full One Year Warranty 
Complete with manual and 
AC safety transformer. 
$11900 cmetaresearch, Inc. 

1100 SE Woodward 
Adi) $2 .00 ohl p pl rig Portland, Oregon 97202 

~ 503) 232· 171 2VISA M.C. •ccepleO 

MEMORY SALE
LS SERIES LOOK AT THIS LS PRICING! 

41 16-300NS 8/19.95 100/2.25ea 74LSOO .J2 .39 74LSl22 .55 74LSl70 1.89 741..5266 .EIS14LSJ8 
741.501 	 .28 Hl.s'lO .25 74LS123 .99 ? 4LS173 .82 14 l,S273 1.69 

74LS42 .7974LS02 .38 741..5125 .99 HLSl74 1.19 HLS2?5 3.39 4116-200NS 8/23.95 100/2.75ea 
74LSOJ .JZ 	 741.$47 .78 74LSl26 .88 ?4LSl75 l.09 74LS279 .59 2114L-300 NS 	 8129.95 10013.00ea 
741.504 .35 	 74LS48 .78 741..5132 .69 74l.Sl81 2.19 74LS21l3 t.03 2708-450NS 	 4.95ea 814 .SOea 
74LSOS .w 	 74LS51 .35 74LS llB .58 ? 4LSl90 t.15 Hl.5290 1.25 2716 - SV 450NS 7.95ea 816.95<!8 
741.SOB .38 	 74LS5~ .35 741.51 38 .79 Hl..S19 11.ll 74LSZ93 1.89 2732-I NTEL 	 29.95oa CAL.L 
7H.S09 .36 	 74LS55 .32 74LSl39 .79 741..'; 192 .88 741.5295 1.09 2532- TI PIN OUT 21.9!>ea CAL.l
741.S 10 .32 7H .S73 .H ?4l.Sl451.19 74LS l93 .98 74LS298 1.24 
741.Sll .29 74LS74 A6 74lS146 1. 39 74LS194 1.BO 74LS35Z t.59 THESE PR ICES GOOD FOA BYT E READERS ON LY-TO GET THESE741.Sl2 .29 	 74LS75 .SB ?4LSU1 .79 74l-S195 1.39 74l.SJ53 1.59 UNH EAR D OF PRIC ES YOU MUST S TATE WHEN ORDERING:APRIL 741.S I J .38 	 74l..S76 .50 ?4l.S 15J .79 741.S\96 .82 741..';363 1.39 

BYTE MEMORY SALE-SALE ENOS APRIL JO, 19111 
7H.S15 .JS 74 1.SSJ .91) H LS ! SS ! .19 741..$22 1 1. 28 741.S366 .99 
74l.S20 .26 74LS85 l.ZJ ?4l.S1 56 .95 HLS240 1 ~9 74LSJ67 .99 
741.SZl .30 74l...586 .45 74lS157 .79 741..';24 I 1.89 74LSJ68 .99 
74l.S22 .34 74LS90 .70 74l.S158 .82 74LS242 1.89 741..$)73 1.85 

74 1.S 14 .99 	 74 l.S78 .so 74l.S!M 2.39 ?4 l.S 197 .82 74LS365 .99 

8080A ZBO3242
741.SZS .40 Hl.S160 .94 HLS243 1.89 14LSJ74 t.8174lS92 .62 S005A 12.95 8238 5.50 ZBO-C?U 8 .45HL.S27 .35 	 741.593 .71 ? 4l.S!6 1 .99 74LS244 1.79 14l,S377 1.48 REFRESH SGBOA J .95 8251 6.95 ZBOA-C?U 9 .45 74l.S26 .39 	 74l..S9> 1.11 Hl.S162 .99 741..';245 2.89 74LS365 1.90 

8212 2.75 8253 12.95 Z80- DMA 18.0074l.Sl0 .35 	 74l.S96 .86 74l.S1 03 .99 74l-S2511 .32 74l.SJ86 .65 CHIP FOR 821'4 5.25 8255 6.50 ZSO-S I0/2 27.50 
74 l.533 .54 ?4 l.S 109 .49 74LS165 .99 74l.S257 .89 74LS393 1.90 
741.532 .39 	 7H.S 107 .43 74LSIB4 .911 74LS253 .89 74l..S390 1.90 

8216 2 .75 8257 16.95 ZBO-S IOl9 20.5016K RAM 8224 2.95 8259 14.95 ZSO.CTC 7.65 
?4 l.S 11 3 .48 74 l,Slfi.ll l.79 74 LS2 59 2.BQ ; 4LS670 2 .20 

7H.S37 .78 	 741.SI 12 .48 741.Sl66 2.40 74LS258 .89 H J.5395 1.69 
8226 3.49 8275 49.95 Z80·Pl0 7.60 

?4LS114 . s~ 74LS16Q 1.79 74 LS260 .EIS $9.95ea 8.228 4.95 8279 15.95 
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with continuous business forms 

for small computer systems 
Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 

• Available In quantities of 500, 1,000, 2,000 
4,000, 6,000 

• 	Low Prices (500 checks only $32.50) 

DNVIQ)O IC(m :o 
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1ulii... 1 o111 u,... 

• 	FAST SERVICE - It Is our policy to ship 
within 6 working days following our 
receipt of your order. 

• MONEY BACK GUARANTEE -	 If for any 
reason you are not completely satisfied, 
your money will be promptly refunded. 

Fast Service by mall or. . . PHONE TOLL FREE 
1+800-225-9550 

Mass. residents 1+800·922·8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday 

I 	Please Ship FREE Kit To: CODE 460 I..----------....

I 	 I 

I 

Name 

ICompany 

I Street 1City, State and Zip 

I	 ~~ I'--'--'--------- 1Computer make & model 	 I 
I 	 :I Nebs _J 
._ -	 - - - •Coii.fPiilerlbnns 

78 Hollis Slreet, Groton, M<iSs. 01450 

Technical Porum---------

noise" has an t 1 spectrum. My biorhythms, instead of 
producing quasi-periodic "music of the spheres," seem to 
be more in the nature of a slightly colored and unique 
random hiss I• 

Biorhythms and Fourier Transforms 
Proponents assert that the relative strength and 

weakness of mankind in areas roughly described as 
"physical," "emotional," and "intellectual" vary in 
cycles of twenty-three, twenty-eight, and thirty-three 
days, respectively, with each of the curves approx
imating sine waves of equal amplitude . Of course, the 
effects of each influence are added together, so that an 
overall index of a particular day's merit (as the author 
recorded by assigning each day a number between l 
and 10) would not readily show the presence (or 
absence) of these sinusoidal waves. 

This is where Fourier transforms (either fast or 
discrete) come in. Jn theory, any complex periodic 
waveform can be shown to be the sum of a number of 
sine waves of differing frequencies and amplitudes. 
The Fourier method transforms an amplitude-versus
time waveform into its equivalent amplitude-versus
frequency waveform-le: the transformed waveform 
tells the relative strengths of the different frequency 
sine waves that, when added together, will give the 
original amplitude-versus-time waveform. 

Once this is understood, it becomes apparent that, if 
a specified waveform contains definite twenty-three-, 
twenty-eight-, and thirty-three-day cycles, these cycles 
should cause visible peaks in the appropriate places on 
the frequency (horizontal) axis of the transformed 
waveform. The lack of such peaks would indicate that 
these frequencies contribute no more to the overall 
waveform than other frequencies do. A transformed 
wave that is roughly a flat horizontal line indicates 
that sine waves of all frequencies contribute equally to 
the original waveform. Such a waveform has no domi
nant frequencies. A signal consisting of random com
ponents with no discernible dominant frequencies is 
known as white noise . 

Another verification of the transformed wave is 
concerned with the amplitude of existing peaks. In this 
situation, those peaks that correspond to the 
biorhythm cycles should be of equal amplitude, 
because the three biorhythm cycles are defined as be
ing of equal amplitude . 

Response by Carl Helmers 
This article suggests an approach to verification of any 

biological cycles hypothesis. It is not a controlled scien
tific experiment, and any conclusions are thus applicable 
only to this particular individual's characteristics. 

By applying techniques of signal analysis to a broader 
population of individuals, it might be possible to design a 
scientifically valid experiment. 

References 
Benda!, J S, and A G Piersol, Random Dara: Analysis and Measure· 
ment Procedures. Wiley-lnterscience. New York NY, 1971 . 
Stanley, W D. and S J Peterson, " Fast Fourier Transforms on Your 
Home Computer," December 1978 BYTE, pages 14 thru 25. 
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TM 

The l<ey Sequential Access Method ([SA M) for 1he professiona l. 
Jn many success!ul appllcations since 1977. 
Used by equipment manufaciurers li ke Cromemco & Philips . 
Runs on floppy or hard disk systems under CP/M~ COOS. 

IMDOS. with a specia l version for UCSD Pascal . 

Easy interfaces 10 CBASIC 2. Microsolt Basic. Foriron. 

Pascal. a nd assembl y langua ge . 


Features: 
© Any number of keys 

© 	 Fixed. uariable. and data sensitiue records 

© 	 B- tree file structure with no overflow areas 

insures fast access 


e 	 Access by full or partial keys. sequential movement 

in both direct ions. and access by record number 


© Automatic disk space reclamation 

© Self- reorganizing files 

© Files may span up !a 4 disks 

© Powerfur utility package included 

© Written in machine language for speed & ef/icienq • 

0 	 Requires on ly Sk of memory 

Sl n g l r. ~ il e object licen ce $ 395 
Oomg ptu:kugc on 8~ SSS D CP M for-m l;lt s 5 0 
CBli rorn l~i rc;- !11 \den ES add G'\. s1.11 lc11 t . x 

0 £.M & Dea ler l nqu lrles. inv i ted 

EMS Etticlen1 
Mana11errn1n1 
Syslems, Inc. 

compurer applications 
3645 Grand Ave .. S1e 3~ · Oakland. CA 94610 

CPIM Is a registered lrademark 01 Dl~l tal Research 

P\lliCllA$~ l"lR llll OMTH 
flUCll lPT IDlt P'R ICE U MQS. 241 MOS. JI W:D S. 

lA36 DECwriter II .... . ....... $1 ,095 $105 $ 58 $ 40 
l..A34 DECwrlter IV .. .. • .. . .. • 995 95 53 36 
LAJ.4 DECwrlter IV Forms Ctrl. •• 1,093 105 58 40 
LA120 DECwrt ter 111 KSR •... . . • 
LA120 DECwrlter Ill RO .. . •. ... 

2,295 
2,095 

220 
200 

122 
11 2 

83 
75 

VT100 CRT OECscope . •.. . . .. . 
VT132 CRT OECscope .•••..•. . 

1,59,5 
1,995 

153 
190 

85 
106 

58 
72 

Tl745 Portable Tennlnal . ...••. 1,595 153 85 58 
Tl765 Bubble Memory TennJnal . 
Tl783 Portable KSR, 120 CPS ... 

2,595 
1,745 

249 
167 

138 
93 

93 
63 

T1785 Portable KSR. 120 CPS • .• 2,395 230 128 86 
TI787 Por1able KSR, 120 CPS • •• 
TISI DFIO Prlnler .. . .... ..... . 

2,845 
1.895 

273 
182 

152 
102 

102 
69 

T182D KSR Printer .. . . ........ 2,195 211 117 80 
730 Desl!Top Prlnler .. ...... . 
737 WIP Desk Top Printer ••• . • 
704 RS:232 ·C Prinle r . ... . . . . .. 
6081 High Speed ~nd Prlnler . • 

715 
895 

1,795 
5,495 

69 
86 

172 
527 

39 
48 
96 

293 

26 
32 
65 

198 
DT8011 CRT Terminal ......... 1,695 162 90 61 
DTBDll l 15" Screen CRT ...... 
DTBD/5 APL CRT .. . ........ . . 

2,295 
2.095 

220 
200 

122 
112 

83 
75 

ADMJA CRT Terminal . .... ..•. 875 84 47 32 
ADMS CFiT Terminal ... . ••... 975 !13 52 35 
AOM31CRTTerminal . • .•• . • . . 1,450 139 78 53 
AOM42 CRT Tennlnal .• • .• • .•. 2, 195 21 1 117 79 
1420 CRTTerminal . • . .• .• • . •. 945 91 M 34 
1500 CRT Terminal ........... 1,095 105 58 40 
1552 CRTTermlnal • . •..• . • . •• 1,295 125 70 48 
Lener Quality KSR. 55 CPS ..... 
letter Quallty RO, 55 CPS ..... 

3,395 
2,8% 

326 
278 

181 
154 

123 
104 

2621A CRT Termina l •• ••.••.•• 1,495 144 80 54 
2621 PCRTTermlnal .. . . . .. . .. 2,650 255 142 96 

FULL OWNEFISHIPAFTER 12 DR 24MONTHS•10% PURCHASE OPTION AFTER 36 MONTHS 


ACCESSORIES ANO PERIPHERAL EQUIPMENT 

AJXlUSl1C COllP1.E~ • MODEMS• llo!ffiMA( PAP!;R • RIBiONS • INTERFACE MDCU(ES • FtOPl'Y DISK UNOS 


OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS ANO COMPUTERS AVAILABLE. 


TR'ANSNET CORPORATION 
1945 ROUTE 22 •UNION. N.J. 07083 • (201) 688-7800 
TWX 710-985·5 t85 

CALLIN 
YOUR ORDER NOW! 

(617) 373-1599 
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Ask BYTE 
Conducted by Steve Cia rcia 

4116 Pointers 

Dear Steve, 
Being an ardent do-it-your

selfer, I'm currently in the 
process of designing a home
brew computer system. Since 
the 16 K-bit type-4116 dy
namic memories are cheap, 
compact, and use little 
power, I have decided .to use 
them as my main memory 
components . Designing the 
interface is no problem, but 
I'm all too aware of the 4116's 
cantankerous nature with re
spect to circuit-board layout, 
power-supply fluctuations, 
and so forth. What should I 
know about these devices? 
Ken McDonald 
YeUowknife, NWT, Canada 

The most important thing 
to remember when designing 
any computer that uses 4116s 
is that the power-supply volt

ages have to be tumed on and 
off in sequence. To keep from 
blowing th e 4116 on power
up, the - 5 V supply must be 
turned on before the +5 V 
and + 12 V supplies. On 
power-down, th e - 5 V has 
to remain on while the +5 
and +12 are removed. 

In lower-current power 
supplies (such as you will 
probably use) , the sequenc
ing can be accomplished 
through the time constants of 
the power supply itself; this 
technique is used in the 
TRS-80. By giving the - 5 V 
section a very fast time con
stant compared to the other 
two supplies, it appears to 
come on firs t. On power
down , the sequence is re
versed. Because the - 5 V has 
such a low-current draw on 
it, it will stay up long after 
the other voltages have 
dropped. 

Other than that , use prime 
components and stay away 
from surplus devices. For 
more information on refresh 
timing signals of dynamic 
memories, refer to my article 
in the March 1981 BYTE 
"Build the Disk-80: Memory 
Expansion and Floppy-Disk 
Control," on page 36. ...St.eve 

Any Port In a Storm 

Dear Steve, 
I'm not sure if I understood 

the little that I read of your 
article "I /O Expansion for the 
TRS-80, Part 2: Serial Ports." 
(See the June 1980 BITE, 
page 42.) Can I use the 
modem on my Radio Shack 
RS-232C port and my serial 
(Diablo) printer on your RS
232C port or vice versa? If so , 
are there any tricks to it1 
Stan 
vi.a The Source 

Protect your computer and accessories. 
• Anti-static v inyl helps prevent static from 

damag ing sensitive components and caus· 
ing fau lty operation. 

• Double-fold stitching will not rip out and is 
unmatched for strength and long life. 

• Heavy gauge textured vinyl blends 

with any decor and folds easily for 

convenient storage. 


• Over 1000 custom designs gua
ranteed to fit precisely. 

• 	1003 satisfaction guarantee 
means we stand behind our 
product. 

Yes, there are differences 
in Dust Covers. Differences 
which can be vital ly 
important to the proper 
functioning of you r system. 

At Cover Craft we've manufactured the 
highest quality Dust Covers for the electronics 
industry for more than six years. We've been 
selected by major equipment manufacturers 
to make covers for their products . Our covers 
are in use in every sta te and in more than 50 
countries. We know what it takes! 

You say that you already 
have an RS-232C in terface, 
so I'll presume it is Radio 
Sf1ack 's TRS232, which is in
stalled inside the TRS-80 Ex
pansion Interface. o rmally . 
only one interface can be ac
commodated, and if is lrnrd
wire-addressed as port hexa
decimal EB. Because th e 
COM M-80 has selectable ad
dressing , it can be added to 
your system and set for one 
of fifteen other addresses. 
With a software driver that 
directs any output to this sec
ond serial port , you can plug 
your Diab/o into it and use 
both ports without conflict. 

Wh at you really need is a 
CHATTERBOX, which is a 
COMM-80 with an acoustic 
modem installed in th e same 
enclosure. it is designed so 
that, when the modem is in 
use, the charac ters being 
transmitted and receiv ed are 

THE BEST 
DUST COVERS 
AT ANY PRICE 

MOST PRICED 
$7.95 to $11.95 

PLU!) POSTAGE AND 
HA DU G 

VISA· Ma~L e1Ch<11ge 

So visit you r dealer or contact Cover Craft for 
our latest cata log and I ist of over 200 deal ers. 

([; ~e.Y.g_f!.£f!"!f..r ,, .....,, 
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sent out through the RS-232C 
connector. You can plug 
your Diablo directly in to the 
CHA TT ER BOX and have a 
modem with a printer out
put. Absolutely no changes 
in any sofhnare are needed. 
. ..Steve 

TRS-80 Tape Formats 
Dea r Steve, 

The TRS-80 has more soft
ware created for it than any 
other system. This software is 
usually transferred on a cas
sette tha t is readable onJy on 

Table I 

Tape Formats 

BASIC Tape Format 
Leader 

03 03 03 
xx 

LOB (~ow-order byte) 
HOB (high-order byte) 
LOB 
HOB 

xx ... xx 
00 

00 00 

256 zeros followed by an A5 
sync byte 

BASIC header 
Single-charac ter file name 
Next line's address 

Pointer 
Line number 

Line contents 
End-of-line marker 

End-of-file ma rke rs 

Leader 

55 
xx xx XX 

3C 
xx 
LOS 
HOB 
xx ... xx 
xx 

78 
LOB 
HOB 

Leader 

03 
xx xx xx 

d1 d2 

20 
xx ... xx 
OD 

1A 

LOB 
HOB 

LOB 
HOB 

System Tape Format 
256 zeros followed by an AS 

sync byle 
System-format header byte 

XX XX XX 	 6-character file name 
Data header 
Data length, 00 =256 byles 
Loading 

Address 
Aclual line contents 
Checksum of line bytes and 

load address 

End-of·file marker 
Entry 

Address 

Ed itor/Assembler 
Source Tape Format 

256 zeros followed by an AS 
sync byte 

Source header 
XX XX XX File name 

d3 d4 d5 5-d igit line number in ASCII 
(bll 7 is set) 

Data header 
Line (128 bytes maximum) 
End-of-line marker 

End-of-file marker 

BASIC Statement Storage 

Format in Memory 


Address of 

nexl line 


Line number in 

binary form 


xx ... xx Line contents 
00 End-of-line marker 

00 00 	 End-of-file marker 

E-R- Hardin's 

ffil LITARY 
mAoness 

for Apple, Atari and TRS-80 

TOMCAT vs. MIG 
Blue skies and 40,000 feet over the 
Rh ine Val ley, when a MIG-25 
sudden ly bli ps onto your radar 
screen . 
Yo ur F-1 4 Tomcat has a brace of 
rockets and avio nics to help survive 
the ant ics of Iva n. 
A re you brave enough to climb into 
the cockpit and take your cha nces 
aga inst a Russian pilot? 

cassette $19.95 

GUNSHIP 
Date line; Vi etnam. Tet of fensive of 
1968 . Batt le ground troops w ith 
mini-guns and rockets. Crash and 
burn if you' re clumsy. 

cassette $19.95 

GREEN BERET 
Run a mission beh ind the lines, in 
North Vietnam. Bl ow up bridges, 
k idnap po liticos. rai d prison camps. 
You are the team commander. 

cassette $19.95 

511 Iowa Ave. 

Iowa C ity, IA 52240 


Call 1-800-227- 1617, operator 364 

(in California 800-772-3545,operator 364) 


MASTERCHARGE 
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Ask BYTE-----------------------------------------------------------
a TRS-80. For people with 
other computers, th is vast 
amount of software is un
usable. Please tell me the 
data-storage format used by 
Tandy for its TRS-80. 
Paul Shields 
Victor Harbor, SA, Australia 

Table 1 on page 329 shows 
the various TRS-80 Model I 
cassette - recording for
mats .... Steve 

Problem With 
Light Controls 

Dear Steve, 
It seems that a lot of BYfE 

readers are interested in home 
control via the BSR System 
X-10. I've fooled around with 
computerized home-control 
devices for some lime, and 1 
think BYfE readers should be 
aware of one rather distress
ing trait of the light-control 
modules. 

When an incandescent 
bulb bums out, the filament 
in the bulb falls across its sup
ports creating a momentary 

short circuit across the A C 
line. I have had three BSR 
units damaged when a bulb 
has gone out. Once it in
volved a single table lamp 
with a 70-watt bulb. Another 
time the failure occurred in a 
wall-switch module control
ling my outdoor-perimeter 
circuit of 400 watts . 

This seemingly practical 
and low-cost method of 
home control becomes some
thing of a folly when you find 
that you must replace a $16 
control module because a 
$0.69 bulb has burnt out. I 
have not been able to return 
modules for replacements, 
because the salespeople ac
cuse me of overloading the 
module. 

ln the future, I hope that 
the design of these modules 
will include protection 
against the surge that occurs 
when a light bulb fails. Until 
then, I don't think they are all 
that practical and probably 
shou ld not be committed to 
serious uses (for which they 
are advertised), such as a 

burglar deterrent. 
Chris Gundlach 
Huntington WV 

I, too, have noticed that 
situation , and I've mentioned 
it to BSR. They are aware of 
the problem, but there isn't 
much that can be done to 
total/y eliminate "zapping" 
the module except instaJ/ing a 
50 A triac (the cost would be 
prohibitive) . There aren 't too 
many ways to achieve fold
back current-limiting in a 
triac. 

Don 't feel too bad. I've lost 
seven modules and a control
ler because of various prob
lems, such as transients and 
blown bulbs. While the BSR 
unit is still cost-effective in 
consumer applications , I 
would be wary of it in critical 
control situations. 

A few companies have 
asked me about using the 
BSR for industrial remote
control and solar-liearing sys
tems, and I told them essen
tially what you have said to 
me. The application , of 

course , determines the 
ultimate interface selection. 
When the alternative is a 
thousand-dollar computer 
front end, the BSR may still 
be tl1e best choice- even if a 
receiver has to be replaced 
once in a wliile ... .Steve 

The following is a let ter 
sent to me concerning Mr 
Gundlaclr 's problem , from 
BSR . .. .Steve 

BSR Responds to 
Criticism 
Dear Mr Gundlach, 

You are correct in your 
identification of the problem. 
All commercially available 
dimmers that contain triacs, 
as our lamp- and wall-switch 
modules do, are subject to 
zapping if a blown light-bulb 
filament falls in a "short cir
cuit" position instead of open 
circuit. 

Since the introduction of 
the System X-10 in the faJJ of 
1978, all products have been 
updated and improved as ne
cessary. We now use triacs 
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I ~IOWA AVE . 
IOWA CITY, IA. 52240 

SOFTWARE 

BEOWULF 
Clash swords with the 
monster Grendel. If you 
win the battle, smack your 
lips and feast in the great 
hall. $19.95 

THE HIGH PRIEST 
Learn secrets known only 
to the gods. Foretell good 
fortune, beware of bad. 
But don ' t ask the 
questions, if you don't 
want to know the 
answers. $19.95 

HUMBABA 
WILL GET YOU 
Outs ide, in the dark of the 
n ight, he lurks, waiting to 
r ip your arm out of its 
socket. Your only defense 
is your wits and reaction 
time. Beware. $19.95 

that we feel are most resistant 
to zapping. Our overall re
turn rate is quite low, and has 
steadily decreased with re
spect to blown triacs . This is 
substantia ted in part by the 
fact that the major retail 
chains continue to buy our 
products in large quantities 
and would not do so if there 
were persistent problems. 

We are shipping you 
replacements for your failed 
units at no charge. I would 
greatly appreciate any feed
back on performance that 
you care to give ... good or 
bad! 

Sorry you had some dif
ficulties. 
Peter A lesser 
Vici! President 
Genera.I Manager 
X-10 Division 
BSR Inc 

The Two 

Can't Connect 


Dear Steve, 
I have an early (second 

year of production) Radio 

Shack TRS-80 Model I 
16 K-byte Level II computer 
that I'm having trouble add
ing peripherals to. I have a 
Quick Printer 11, an Exatron 
Stringy Floppy, and a type
writer interface, each of 
which can be plugged into the 
expansion connector of the 
TRS-80 keyboard unit. 

I also have a 1-into-2 cable 
that should allow me to use 
two peripherals at once. 
However, if more than one 
peripheral is plugged into the 
cable, the computer random
ly executes the initial power
up routine-destroying 
whatever I was working on. 

It doesn't seem to matter 
which peripherals I try to 
combine, nor does it matter if 
one is off. I don't think the 
problem is in the cable, be
cause it works well with each 
of the peripherals singly and 
in either connection. 

What could this be7 I'd like 
to use the system for text pro
cessing, but that 's impossible 
right now. 
Ron Tye 
long Beach CA 

The TRS-80 Model I some
times does strange tliings 
when cables are connected to 
the keyboard. The longer the 
cables, the more likely the 
problem you described. With 
one peripheral installed, it 
may work properly, but 
when the load of another is 
added, the bus signals be
come sensitive to noise. 
Keeping the cables as short as 
possible helps. 

The solution is to either 
add a circuit that buffers all 

In "Ask BYTE. " Steve C1arcra 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 inqu iry to: 

Ask BYTE 
clo Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source. send your questions by 
electronic mail or chat with Steve (TCE317J directly. Due to the 
high volume of 1nquir1es, personal replies cannot be given. Be 
sure to include "Ask BYTE'' 1n the address. 

the signals from the keyboard 
or, at the very least, actively 
terminate the extension cable. 

If you do not mind a little 
soldering, you can try ter
minating your present cable. 
At the end of the cable , from 
each signal, attach a 1 k-ohm 
resistor to +s V and a 470
ohm resistor to ground. 
You'll have to add a separate 
5 V supply, since +5 Vis not 
available on the keyboard 
connector .. . .Steve• 

1-800-227-1617 operator 364 
(in California) 800-772-3545 operator 364 
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Event Queue 

Aprll 1981 

April-June 

Microprocessor Software, 
Hardware, and Interfacing, 
various cities throughout the 
United States. This hands-on 
course provides a foundation 
in the skills required for the 
design, programming, and 
real -world interfacing of 
microprocessor applications. 
For further details and a 
schedule of meeting places 
and times, contact Integrated 
Computer Systems Inc, 3304 
Pico Blvd, POB 5339, Santa 
Monica CA 90405, (213) 
450-2060. 

April-October 

Computer Sales-Marketing 
Workshops, various cities 
throughout the United States_ 
These workshops are de
signed for retail salespeople 
and computer-marketing 
managers and their staffs. For 
a schedule of times and loca-

What is a 

CLOCALPEEP? 

Another name for 
the CCB·l l, which is : 

• 	a clock 
hour, minute, second 

• 	a calendar 
day, day of week, 
month , year 

• 	an aud io alarm 

All on one board for your 

TRS-80 Model II 
It inc ludes a pacemaker battery which w ill 
give over 8 years of continuous timekeeping . 

From the folks who brought you the besl 
CP/ M for the Model ll. 

S175 plus shipping 
Prepaid, COO, Maslercharge or Visa orders 
accepted. Cal ifornia res idenls add 6% 
sales tax. 

TRS·OO Is a trademark o1 Tandy Corp 
CP/M IS a reg•Slered lrademark of o,,.1tal Research Inc, 

Wa rn ing: Installat ion r0Qu1res Ol)enmg lhe M oQ:el I I , which may void Its 
warfan ty. We .sug9es1 lhat you wai l unt il lhe wauanty pe11od nas c:1;p11i0d 
before Insta lling 1ne CCB-11. 
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tions, contact Datasearch 
Inc, 4954 William Arnold Rd, 
Department C, Memphis TN 
38117, (901) 761-9090. 

April I-2 

Communications in the 
Twenty-First Century, Philip 
Morris Operations Center, 
Richmond VA. This con
ference will focus on tech
nological advances and their 
economic, political, social, 
and psychological implica
tions. Elie Abel , Professor of 
Communications at Stanford 
University, and Lord Briggs, 
provost of Worcester Col
lege, Oxford, England, are 
the keynote speakers. For in
formation, contact the man
ager of Media Relations, 
Philip Morris lnc, 100 Park 
Ave, New York NY 10017. 

April 1-J 

Assuring Quality in Elec
tronic Data-Processing Ap
plications, McCormick Inn 
Hotel, Chicago IL. The objec

tive of this conference is to 
explain the methods, tools, 
and techniques that are valu
able in improving the quality 
of computerized applications. 
Tutorials cover the areas of 
quality assurance; managing 
structured design; and de
signing, implementing, and 
enforcing application stan
dards. Contact DPMA Quali
ty Assurance Conference, 
12611 Davan Dr, Silver 
Spring MD 20904, (301) 
622-0066. 

April 3-5 

The Sixth West Coast Com
puter Faire, Civic Auditori
um, San Francisco CA. The 
Faire, a major personal-com
puting event, has continually 
attracted larger and larger 
numbers of exhibitors and at
tendees. A full program of 
talks plus a large display of 
hardware and software are 
featured. For more informa
tion, contact Computer Faire, 
333 Swett Rd, Woodside CA 
94062, (415) 851-7075 . 

April 4 

The Third Annu.al RAMS 
Spring Computer Show, 
Perinton Square Mall, Fair
port NY. This event is spon
sored by the Rochester Area 
Microcomputer Society . For 
more information, contact 
RAMS , POB D, Rochester 
NY 14609. 

April 7-8 

Top Secrets '81, Pointe 
Resort, Phoenix AZ. Honey
well's annual computer secur
ity and privacy conference. 
Many data-security author
ities will discuss the business 
and legal impact of the latest 
incidents in computer crime 
and abuse . The conference 
fee is $500. Contact the Se
curity Symposium Registrar, 
Honeywell Information Sys
tems, M/ S T-99-4, POB 
6000, Phoenix A2 85005, 
(800) 528-5343; in Arizona 
(602) 249-7954. 

April 7-9 

Computerized Office Equip· 
ment Expo- Midwest '81 , 
O 'Hare Exposition Center, 
Rosemont JL. This exposition 

has exhibits and seminars on 
the use of computers and re
lated equipment in business 
environments. For details, 
contact industrial & Scientific 
Conference Management Inc, 
222 W Adams St, Chicago II 
60606, (312) 263-4866. 

April 7-9 

Electro / 81 , New York 
Coliseum and Sheraton Cen
tre Hotel, New York NY . 
Electro/ 81 will feature com
puters and computer-related 
equipment, plus seminars on 
components, devices, and 
materials; computer com
munications; memories; of
fice automation; speech; and 
more. Contact Electroni c 
Conventions Inc, 999 N 
Sepulveda Blvd, Suite 410, El 
Segundo CA 90245, (800) 
421-6816; in California (213) 
772-2965. 

April 9-12 

Southwest Computer Show 
and Office Equipment Ex
position, Market Hall. Dallas 
Market Center, Dallas TX. 
Hardware and software for 
business, education, govern
ment, home and personal use 
will be featured . Mini- and 
microcomputers, office 
machines, supplies and ser
vices, graphics equipment, 
and word processing will a lso 
be exhibited. Contact Na
tional Computer Shows, 824 
Boylston St, Chestnut Hill 
MA 02167, (617) 739-2000. 

April 10-11 

The Eleventh Annual VCUC 
Conference, Sheraton Red 
Lion Inn, Blacksburg VA. 
The VCUC (Virginia Com
puter Users Conference ), a 
division of the ACM (Associ
ation for Computing Ma
chinery), and the Computer 
Science Department of the 
Virginia Polytechnic Institute 
and State University are 
holding this conference. The 
themes are "Personal Com
puting" and "System Perfor
mance ." Write to J Resow or 
S Haldeman, VCUC 11, 562 
McBryde Hall, VP! and SU, 
Blacksburg VA 24061 . 
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DIGITAL DATA RECORDER 
MODEL CC-9B 

For five years now, the CC series recorders have been 
the industry N RZ Asynchronous recorder standard . 

ow the D series sets a new standard in stabiJjty and 
re liability with its tachometer feedback LC stabilized 
motor circuit. 

• 4800 or 9600 Baud 
13" or 6" per 
second) 

• 	 10-• Error Rate 
RS232 or ITL 
In and Out 

• RTS motor start 
• 	 CTS D ata start 
• 	 DB 25 or special 

connector optional 
DCl Model 
Price $275. 00 
DC2 Model 
Price $285. 00 

• 	 1101220 • 50160 Hz 
• 	 Wow & Flu tter± .3% 
• Speed Stabili ty pong 

term)± .1% 

NATIONAL MULTIPLEX 

CORPORATION 

260 Lackland Drive East 


Middlesex, ew J ersey 08846 

Tel. 1201 1 356-9200 TWX 710·997·9530 


REFURBISHED 

TERMINAL SALE! 


A limited offer from Data Access Systems, Inc., 
in addition to their full line of new products. 

MFR/MODEL 
Lear ::; iegler ADM·:J 
Texas lnsrruments 725 

735 

745 
(l/m//ed ASCII keyboard) 

745 
(lull ASCII keyboard) 

735 KSR 
Digital Equipment LS· 120 

LA -36 

ADDS Regent 20 (new) 
Regent 25 (new) 

SALE PRICE 
$525 
$300 

$650 

$1175 

$1225 

$600 
$1 450 
$750 

$595 
$775 

- PA "tno.l 

Video terminal. 

Portable rhermal printer 

wi th bui//·in coupler. 

Portable thermal printer 

wlrh built·in coupler. 


Porrable thermal printer 

with bull/ in coupler. 


Portable thermal printer 

wirh buill·in coupler. 

Des/l.rop therma l printer. 

132 column 180 CPS printer. 

132 column 30 CPS printer 

wlthE.l.A. 

Video terminal. 

Video terminal. 


All unils are DASI factory refurbished and in good working condi· 
/ion . Includes 30-day parts and labor warranty, on site. Call your 
local DASI office, or toll free: (800) 257-7748. In N.J. (800)232-6510. 

Corao@te Ollices: Cole Rd. & Camden Ave .. P.O. Bolf 1230, 
Blackwood. NJ 08012. (6-09) 228·0700. Toll Free 
(800J 257· 7748. In New Jersey. (800) 232·6510. 

Dl strlcl OlllcH : Atlanta ·/~/ 44.9-s.135. Auwn·l 512) 4 7.,.~l. Bcs1on·r61n 769-6420. 
Cn1cago-131 2) M7-04«1. Cmcmnatl(513) 793-971 4. C/eveland-(216) 473-2131. Dallas · 
1214) 156-5536. Ovnver·(3()3J 741·2'22. Detro/1·(313) 5a9-1409. Harlfora-(103) 6 74·1697. 
Housron·t71J) 6'2·S9U. los Anger~s· ('l 1 3/ 6 1e.<MOO. M11W8ukev-(414) HJ·!IOOll. 
Mmneapolr..1612) 154-44M. New Jersey·l201) 227·8880. New York C11y·{2 12/ 564-9301. 
Oran ge Coun ly-(114) 979-1157. Ph1laae/ph1a·(215) 66 7-8315. Phoem.-(~2} 263·~34. 
Porlland·f503J 544-NOO. Roches/er-(716) J 77·20IO. Sr Lo111s·(l f4} STli-2804. .,,, AMonto-(5, 12} 655·3174. S811 Franc•sco-(415) Bn -1811 . J
San Jos.,.140lt/ 24'1·3 777. Sealllt" (20612SJ.5070. 

Wasnrngton . DC-(301) 459-3377. ~-, 


, 0 I fl ' s,' 
-	

1 

... -~ .... ..... 
D A TA ACC SS S YSTEMS INC 

NEVADA 


©@~@[k 

For CP/M 

.................AllSloT• 

. Wlly-'lt
Al ............elmpllalty

of COllOL II._ atronllllle l 

n8'1111U only 111< RAM. 
Avllll•Me on r CP/M 
....,......... denertyor 
SW' dlHettN for North 
...... TR8olO Mod I and 
luperbraln, oth8f.fonn• 
tool Manuel....SM.IL 

<t> fa!: C(Nnputln1.......... 

s.11N1111111,0AMtat 
u.a.a. 

..CA...-.MLCMl---allllllllt......... ,_......__.......... 


Also available: 
Digital Computer Logic and 
Electronics 
This course is designed as an in· 
troduction to dig ita l electron ics 
and is written at a pace that suits 
the raw beginner. No mathemati· 
cal knowledge is assumed other 
than the use of simple arithmetic 
and decimals, and no electronic 
knowledge is expected at all. The 
course moves painsta kingly 
through all the basic concepts of 

Microcomputers are coming 
ride the wave! Learn to program 
with a new course written for the 
begin ner. Learn BAS IC the lan 
guage of the small computer and 
the most easy·IO·learn compu ter 
language in widespread use. A 
self-instruction course that takes 
you from comp lete ignorance to 
real proficiency with a unique style 
of graded hints. 60 i llustrated les
sons teach the five essent ials of 
good programming: prob lem defi
nit ion: flowchar ting; cod ing the 
program; debugging ; clear docu· 
mentati on. And you don 't even 
need a computer! 
Price: $22.95 
Send check wllll order to:

Cambridge Learn ing Inc., 
1 Judith Drive 
North Reading , MA 01864 

or call (61 7) 664·3657 wi th 
Mastercard or VISA 
Mass. residen ts add 5% Sales Tax 

The1e powerful, •••Y to u1e 
COIOL APPLI CATION PACllAOll 
e re •llO •••ll•ble: 

1. 	 IUDOE T P LAN RIPOflT 
GENERATOR 
F•nlHlic time H YU •nd planning 
• Id tor begi nning or H tabll1t>ed 
bu1lnHHI . 

2. 	PERSONAL FINANCIA L 
fllll•ORTINO 
Eye·op&nlng lnolgt>I• of personol 
•pe nding. 

3. LAIELI for m•lllng llat•. 
4, PRECOIOL (• preproc ..•Or). 

ALL 4 In on• IOOKI 
73 pagea with com,plete COBOL 
lource c::ode ll1tlnga •nd 1uper 
doeumen1iltlon . 

WI WILCOlll C.O.D... 

~~ -
(418)7..·1922 

digital electron ics in a simple and 
concise fashion: ques tions and 
answers on every page make sure 
that all the points are understood. 
Price: $14.95 
Design ot Digital Systems 
Written in a similar question and 
answer style to Digi tal Compu ter 
Logic and Electronics, this course 
moves at a much faster pace and 
goes into the subject in greater 
depth. Ideally suited for scient ists 
or engineers wan t ing to know 
more about digital electronics, its 
six A size volumes lead step by 
step through number systems and 
Boolean algebra to memories, 
counters and arithmetic ci rcuits 
and fina lly to an understand ing of 
calcu lator and computer design. 
Price: $19.95 
$5.00 discoun t for orders over 
$30.00. 
All prices Include surface shipping 
For Airmai l add $10.00 

CAMBRIDGE LEARN ING INC. 
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EventClueue--------------------------------------------------------------
Apn"I 13-14 

The Executive Computer 
Conference, Washington 
DC. The theme of this 2-day 
meeting is "Improving Orga
nization a I Productivity 
through Systems Technolo
gy. " Special emphasis will be 
placed on management's 
perspective of the contribu
tions the computer has made 
to organizational productivi
ty. For information, contact 
Kendall E Burroughs, The Ex
ecutive Computer Con
ference, 1730 N Lynn 
Suite 400, Arlington 
22209, (703) 521-6209. 

St, 
VA 

April 13-16 

The Fiftee.nth International 
Symposium on Minicomput
ers and Microcomputers, 
MIMI '81, Sheraton Hotel, 
Mexico City, Mexico. The 
scope of this symposium 
covers hardware, software, 
distributed processor ar
chitecture, computer net
works, telecommunications, 
real -time applications , educa
tion, and more. Contact Ing. 
Jorge Gil, Academic Secre

tary, MIMI Symposium , 
IIMAS-UNAM , Apartado 
Posta l 20-726, Mexico 20 D F, 
Mexico. 

A pn.114· 16 

The Seventh Annual Federal 
DP Expo, Sheraton Washing
ton Hotel, Washington DC. 
This conference and exposi
tion is for computer-system 
users in the US government. 
More than 150 exhibitors and 
over 100 speakers will high
light the event. Contact The 
Interface Group, 160 Speen 
St, Framingham MA 01701, 
(800) 225-4620; in Massa
chusetts, call (617) 879-4502. 

Apn"I 25-26 

Trenton Computer Festival, 
Trenton State College, Tren
ton NJ. This annual flea 
market and swap meet of 
personal-computer equip
ment also features speakers, 
user-group meetings, and an 
exhibit of commercial prod
ucts. It is sponsored by the 
Amateur Computer Group of 
New Jersey, the Philadelphia 
Area Computer Society, and 

Selectric8· Interface System 

E ASILY interfaced to any I BM electric I, 
I I, or Ill. 

STOP spinnin g your wheels. 
ity at an ::iffordabk price. 

CoN ECTS vi::i Parallel or 

Letter qual

RS-232, ac
commodates va ried h;indshaki ng. 

O NLY S575 to 599. Dealer inquiries m
vited. 

NEW desig n provides added features. 

[I ESCON Producls, Inc. 
12919 Alcosta Blvd. 

San Ramon, Ca., 94583 
1415) 820-1256 

the Trenton State Computer 
Society . Contact TCF-81, 
Trenton State College, Tren
ton NJ 08625, (609) 771-2487. 

April 26-30 

Saudibusiness '81, Riyadh, 
Saudi Arabia. This show has 
been designed for the fast
growing Saudi Arabian busi
ness community. Pavilions 
by the United States, the 
United Kingdom, West Ger
many, France, Italy, and ap
proximately fifteen other 
countries will be featured. 
For more information, con
tact Donald Ryan, Project 
Manager, Rm 3200, US De
partment of Commerce, 
Washington DC 20230, (202) 
377-4652. 

Apn"l 27-30 

National Design Engineering 
Show and Conference, Mc
Cormick Place, Chicago IL. 
The theme of this show is 
"Computers Throughout the 
Design Function." Addition
ally, the principal areas of 
consideration are design 
management , computer
aided design, materials, 
mechanical components and 
systems, and electronics. 
Contact Clapp & Poliak Inc, 
245 Park Ave, New York NY 
10167, (212) 661-8410. 

Apn'I JO- May l 

An Assessment a.nd Forecast 
of Computer Graphics, Sad
dle Brook Marriott , Saddle 
Brook NJ. T his annual con
ference will assess the present 
state of computer graphics 
and will evaluate hardware, 
software, systems services, 
and applications. The impact 
of new technologies on com
puter graphics and the role of 
graphics in business wiJI be 
discussed. Contact Bob San
zo, Frost & Sullivan Inc, 106 
Fulton St, New York NY 
10038, (212) 233-1080. 

May 1981 

MQy2 
National Computer Problem
Solvlng Contest for Junior 
and Senior High School Stu
dents, throughout the US. 
Small teams of junior and 
senior high school students 

will compete for two hours 
on computer systems to solve 
five programming problems. 
Winners will be judged on 
whether their programs run 
properly using the test data 
supplied in the problem, are 
easy to read , and are logical , 
imaginative, and creative. 

To receive a copy of the 
1981 contest problems, loca l 
school directors should con
tact the University of Wis
consin- Parkside by April 4. 
Directors must agree to keep 
the problems confidential un
til the day of the contest. 
After that, any organization 
can use the problems to con
duct its own contest. Local 
contest winners can enter the 
national and international 
contest. A national and 
worldwide ranking will be 
determined by a team of 
judges from the University of 
Wisconsin-Parkside. All in
terested schools or organiza
tions can share the 1981 con
test problems. 

For additional informa
tion, write Dr Donald T 
Piele, Associate Professor of 
Mathematics, University of 
Wisconsin-Parkside, 
sha WI 53141 . 

Keno

Mny 4-7 

National Computer Con
ference , McCormick Pl, 
Chicago IL. Approximately 
90,000 people are expected to 
attend this year's ational 
Computer Conferen ce 
(NCC). The use of robots and 
artificial intelligence will be 
among the program sessions 
at the Personal Computing 
Festival during the CC. 
This will be the first time that 
personal-computing exhibits 
have joined the rest of the 
conference in the main ex
hibit area . Over thirty 
technical sessions will be 
held. All major companies 
will be represented . Contact 
the American Federation of 
Information Pr ocessin g 
Societies Inc, POB 9658, 1815 
N Lynn St, Arlington VA 
22209, (703) 558-3617. 

May 5-8 

INTELCOM 81/Pal"is, Paris, 
France. INTELCOM (Inter
national T'elecommunications 
and Computer Conference 
and Exhibition) 81/Paris is 
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part of a program to promote 
an international dialogue on 
vital subjects in the telecom
munications field . This con
ference attempts to gu ide the 
evolu tion of the computer 
and its technology by com
bining the efforts of private 
companies, government, and 
equipment users. For infor
mation about attending, pre
senting a paper, or exhibiting 
at INTELCOM 81 / Paris, 
contact the Conference Af
fairs Group, Horizon House, 
610 Washington St, Dedham 
MA 02026, (800) 225-9977; in 
Massachusetts (617) 326
8220 . 

May 11 ·13 

Fourth Annual Rosen 
Research PersonaJ-Computer 
Forum, Playboy Resort , Lake 
Geneva WI. This forum fea
tures guest speakers from au 
the major personal-computer 
hardware and software com
panies . The Rosen Forum is 
one of the most prestigious 
and important seminars in 
the industry. For further 
details on this 3-day session, 
contact Rosen Research Inc, 
200 Park Ave, ew York NY 
10166, (212) 586-3530. 

May 11-IJ 

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, fab.rica.tion 
techn iques, interfaces and in 
terconnects, computer-aided 
design, and testing and 
quali fication. Contact Dr 
Ra jinder Khosla , General 
Chairman, Research Labora
tories, B-81, Eastman Kodak 
Company . Rochester NY 
14650. (716) 722-2525. 

MQy 11 -JJ 

The Thirty-First Elect.ronic 
Components Conference , 
Colony Square Hotel , Atlan
ta GA. Papers will be read on 
semiconductor-processing 
technology, optoe lectronic 
devices, manufacturing tech
nology. materials, hybrid 

microcircuits, discrete com
ponents, interconnections, 
reliability, and connectors. 
Contact T G Grau, Bell Lab
oratories , Whippany Rd, 
Rm 36-312, Whippany NJ 
07981; or Electronics Indus
tries Association , 2001 Eye St 

W, Washington DC 20006. 

M ay 14-16 

The Tenth ASIS Mid-Year 
Meeting, Fort Lewis College, 
Durango CO. The American 
Society for Informat ion 
Science's (ASIS's) theme for 
this year's meeting is "Using 
Information ." Among the 
topics to be addressed are 
user s tudies, dec ision 
making, organizational 
change, government, educa
tion, management, access to 
information , and designing 
information systems for use. 
For informat ion, contact 
ASIS. 1010 16th St NW . 
Washington DC 20036. (202) 
659-3644 . 

May 17-20 

Expo '81 , Loew's Anatole 
Hotel , Dallas TX. Expo '81 is 
a combination of exhibits and 
technical sessions. T he ex
hibits cover everything from 
graphics systems to industrial 
computer-control systems. 
The technical sessions range 
from tool design , design en
gineering, and robot ics to 
numerical control. For more 
information, contact um
erical Control Society. 519 
Zenith Dr, Glenview ll 
60025, (312) 297-5010. 

M ay 20-22 
Joint Conference on Easier 
and More Productive Use of 
Computing Systems, Univer
sity of Michigan, Ann Arbor 
Ml. This conference intends 
to combine the insights of the 
social sciences, humanities, 
computer science, and 
human-factors engineering. 
Cont<1ct Gregory A Marks, 
4258 Institute for Social 
Research, University of 
Michigan, Ann Arbor Ml 
48106, (313) 763-3482. 

May 2!1·22 

Videotex '81 , Royal York 
Hotel , Toronto, Ontario, 
Canada. Videotext informa
tion systems aHow users to 
call up information, make 

VERSION 3.0 

It keeps getting 

better and better! 
Starting over a year ago with the 
orig inal set of programs from 
Osborne & Associates, we hove 
gradua ll y deve loped a self· 
installing, rel iable business 
package. A partia l l ist of our 
enhancements : 

No-Hassle Installation. 
You simply select your desired 
configurat ion from a ser ies of 
menus and go. There is no re
compi Ii ng necessary, except for 
some state poyro l I tax routines. 

CRT Independence. 
We support 16 terminal types 
di rec t ly, and provide o method 
for specifying more. We con 
make i t run w ith your CRT · or 
your money bock. 

File Access. 
Our G L account file lookups ore 
much foster than the original. 
And now - with version 3.0 
we hove doubled the number of 
accounts, customers, and ven· 
dors that con reside on o disk. 

There ore many other im· 
provements - send for detoi Is. 

We bel ieve our product to be the 
best Osborne-based business 
package avai lable for CP/M· 
based microcomputers . We ore 
committed to the ongoing sup· 
port of our users, through both o 
tech-support phone I ine and a 
generous upgrade policy. 

V andoto has been supplying ap
pl ications software for over eight 
years. Quality and support ore 
our way of doing business . 

Our 30 -doy money ·bock 
guarantee speaks for itself. 

Gf:l""lf'tol Ltdgr< w11h Cosh Jou1nal S.295 
Accounrs Rc-c e1\>0hlt' $295 
Accounrs Pnyobl~ S295 
Po~rotl w1rh ((Kt A C(Qtinh"9 '$295 
All fou• Pcxko~o IGl , All, A P. Pit ) S995 
Magic Wal'\Cl(Super Word Proccss.01 11

) 'S 345 
Peor& Lt"vit-1 111 ~hec. 1 Pf09 100• a ...a.lable) $645 
C8AS1C 2 S110 
TRSeo· MOO II CPIM" 2 2(?& TJ $ 185 
H891Z8QCPIM" 22(Mognoho) \ 199 

F0<mo" Sid s·· . 5·· NonhS10• DO. TRS.80 MOD w 
. M89rZ89 Mo11uot5 fOf Gl. ARIAP, and PR ore no1 in· 

durled •n poce - odd S20 pt<• mOl'l'-lOI desm:d (A RIAP 
o re 1n one mo1111Jol) CPIM ond CB ASIC·2 requ1rpd 10 
run occo1.1nt1n9 '\OftwOft u~ri mus1 ~·9n l1cefl:i~ng 
09reemt"ru Deole-r IF'\QlJlnt:S 11w1 1ed 

To order coll : (206)542-8370 

or wri1e: VANDATA 


17541 Stone Ave. H. 
Seattle, WA 98133 

CPIM' •S o te-g1steted troclemor\.: o f 0191~01 Rt!l.l'Orch 

TRS-<!O" '' o ' ''""ed IT~ "' Rodo0 Shod.. Inc 
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•vent Queue-----------------------------
reservations, 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. 

May 21-23 

Annual Conference of the 
Educational Computing Or
ganization of Ontario , 
Sheraton Centre and the On
tario Institute for Studies in 
Education, Toronto, On
tario. Canada. Exhibitions on 
the use of computers in 
schools and discussions on 
how to locate suitable educa
tional materials will be fea
tured . Contact the Con
ference Office. OISE, 252 
Bloor St W, Toronto , On
tario, M5S 1V6. Canada. 

June 1981 

,.,,,~ 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 
govemment 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. 

/11ne 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. 

/urie 14-18 

The Second NationaJ 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. 

/une 16-18 

NEPCON East '81. New York 
Coliseum, New York NY . 

This expos1t1on is aimed at 
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. 

, .. ,,. J 7. 79 

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 educa tion 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. 

/ime 20-22 

The Filth Annual Com
puterfest, Franklin Universi
ty, 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 Compu t
erfest '81, Paul Pittenger, 215 

Delhi Ave, Apt J, Columbus 
OH 43202, (614) 224-6237. 

/UM 29-Jufy J 
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 to be 
discussed. Contact Don 
Walker, Artificial Intelligence 
Center, SRI Internationa l. 
Menlo Park CA 94025, (415) 
326-6200, ext 3071 .• 

BYTE's Bits 

Atari Slashes Prices 
Atari Inc has reduced the 

price of the Atari 400 com
puter with 8 K bytes of mem
ory to $530. The 16 K ex
panded version of the 400 is 
now selling for $630. Atari 
also reduced the Model 810 
Sl/,-inch floppy-disk drive to 
$599.95. 

On another front, Atari 
plans to begin selling a $150 
word-processing program 
later this year.• 

SciTronics REAL TIME CLOCKS 
introduces .. with full Clock/Calendar Functions 

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

What makes them worry-free? Applications: 

• Crystal controlled for high • Logging Computer on time 
(.0020/'o) accuracy • Timing of events 

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

• Use it with the SciTronics Remote 
Controller for Real Time control 

• Complete software in BASIC of A.C. operated lights and ap
including programs to Set and pliances 
Read clock 

• Clock generates interrupts 
(seconds, minutes, hour) for 

Versions ava ilable for: 
• S-100 bus computers 
• Apple 11 computer 

RTC·100 
RTC·A 

S159 
$129 

Send 
Cht'.ck or 
money 
ordc-r lo : 

SciTronics Inc. 
523 S. Clewell St., P.O. Box 5344 
Bethlehem, PA 18015 

foreground/background operation • SciTronics RC-80 RC·BOCK $109 (215) 868-7220 
owners 

Please list system with which you plan to use coniroller • Marler Charge and V1S11 aca.pted. COD's accep1ed. PA residence add sales tax. 

.. ,-::
: ·...; . ;:.--,.; ~ 

· ~g-- ·.. . 

336 April 1931 © BYTE Publ~tiono Inc Circle 246 on Inquiry card. 



Circle 247 on Inqui ry card. 

Boards forS-100 BUS 
from S.C. Digital 

..CPUl-ZBO.. 
Adv•nced Z80A b•Md CPU boud 

5219 Assembled ••d Tes1ed 
S 14.9 Kit • Oess lnlerrupO 

fealum: Model CPUl-lBO 
• 214 Mhz SW sel!Clallle. • Bu~I i• 8 Priorilized Vec1ored lnte rrupls with 8 pos•tble levels 
ol N••l•d ln1enupls using po~rfol Mode 2 of Z80. all done in Hardware. ••pandahle with 
rxlemal clct • Vec101 Jump on RESH , in 4K '" '"'m•ols. • Supports 2K ol EPROM (not 
supp~ed) . OM dyoarmic RAM refresh . . many mol1!. 
'K11 m m.es Wllh all parts ••c•pl chips connecled 10 lnlerrnpls. 

" INTERFAC E: 1.. 
1/0. Memory 

Interface Board 
S229 Assemllled anti Tested 
S1&9 Kit 

fea!Ufn . Model 3SPC 
• 3 Senal w RS232C 01 20ma Cu11en1 loop. 1 Parallel. • 4K of EPROM/flOM and 4K of 
RAM IAOM/RMI not suppl,.d ~ . • Buill in Kansas City Standard Cassene i n te~ace usable 10 
1200 Baud. • Gene< ates a Ipopula1llaud ra1es up to 19.2K baud. including 11 0 & 134.5. II 
SW settable Address. Baud Rate" Port•. 

" UNISELECT" 16K St.1tic RAM wilh uni~ersal Bank Select 

Model 16KUS 1235 A &T. wi th 200 nm memory chips. 

All boat11s me<!I IEEE -SIOO standards. Fully socketed. solder masks, gold 'ontacts. and 

guaranteed fo r ono luU y•ar. Kil guaranteed parts. only . 

Delivery: lromsloe~ 10 72 llGurs. Ordering: Yo u may call 101 M..C .. Visa or C.0.0. orders. 

lMd S4 00 IOI C. 0 0.) PmoOill checks o k, blr t M. 0 •pel!ds •hipment Tokes 7 lo 15 d•y• lo 

d•ar p~rsonaJ chooh before shipping. 

Uro<lamaged boa111$ can be retu rned wi111in 10 days for full ,.flllllls, Illinois residents add 5W!6

••r., tax. 

O.E.M. PRICING AVAILABLE. DEA LER IN OUIRY INV1TEO 
P.O . Box 906 Phone : s.c. Digital A urora. IL 60507 (3 12 ) 897-7749 

-<:=- .= · ==~ Clock/Calendar 
Compul'etWatch 

Now available on Three Buses 

Features *APPLE II 
• 12/24 Hr. Format 
• Month-Day-Year 
•Day of Week *TRS-80 
• Leap Year Bit 
• 4 Interrupts ~~~-----
• +- 30 Sec. AdjustV-
• Battery Backup 5100 
• Simple to Program 

· Apple i~ o Trodemol'k of$150 FOB 
Apple Computer Co 
• TRS80 Ls a Trademark o f 

Tandy Corp_ 
CompuTlme 

Dealer Inquire (714) 536·5000 
P.O. Box 5343 Huntington Beach, CA 92646 

Circle 248 on Inquiry card. 

MAIL ORDER DISCOUNTS 

APPLE II PLUS 48K 

$1,175 
APPLE Ill CALL FOR PRICES 

ACCESSORIES 
OISK II ORIY-E. tL COH TROLL.EA 1005 J J~ 525 MIC ROSOFT Z·IO SOF"TC.AAOSYSTEM 
DISl<UDRIVE O l ._, 4:56 MIC ROSOFT 1(1K A.AM C ARO 
l,.,.TEGE R BASIC Fl RMWA~E CARO 1•9 V tDEX80 COLUMN BOA RO& SWITC t1 
..PP1.eson II F1RMWARE CAAO 149 H AYES M ICAOMOOE~ II 
M&A 5U P ·A~M00 AF MOOOLATOR JO l f.E OEX 1'2 " 8-&W MONITOR 
CE TRONtCS PRINTER IN·TER ~ACE CARO . Ui S A.NYO 12 " GRU;H MONITOR 
M1Gt1.SP'(EOSERIAL INTERFAC E CARD 145' SU.£NTYP'E PRl~T ERWJI N f C.ARO 
SSM AIO SERrllUP ili.RALLEL liO CARD UI~ EPSON M X·80 PR'INTER 
LANG.UAGE SYSTEM WIPASC AL 420 M PI 86G PAINTER 
OAN Pli.YMAR LOWER C "SE "DAPlEA •5' OUME SPf:UNT Y•S PRI TEA 

SOFTWARE 
APPLE 005 T0 0lKl1 6$ APPLE ~O~TR.AN ! Si) 
-..PPl.E PLOT 60 APPLE.WRITE.A 65. 
TAXPLANNfR 9$ 00WJ0 NESPOATF0 1.10 EVA1.UA.f(IA 4~ 
Al'PLE PILOT 125' OOWJONES £WS.8 OUOl ESREPOFllER es 
VISJCALC 119 THE CONTAOLLJER BUSINIESS S'l'STEM :!11" 
DESKTO P PLA 7g SUPEFI INVA.OE~ cms1q 13 
C:.CA DAU. MANA.GE M ENt ll! 9 A.Sf:°5 '(• . 0 1s 11:.ene [101 lO 

TO ORDER: Please send cashier's check, money order or personal ch eck (a llow 10 
business days l o clear). VISA and Master Card credit card service add 2%. 
America11 Exprnss cre<l il card service add 5%. Shipping, ha ndling and insurance 
In U.S. add 3% (minimum SJ). Cali fo mla rnsidents add 6% sates tax. Foreign 
ordets add 10% for shipping. Equipmen t ts subj&e t to p<lce change and availability. 
All 1M1ulpm!lnt ca rries laclory warran ty. TELEX: 69712() DATAMAX·SDG 

computar agcz.1nc . 
Authorized Apple Des ler & Service Center 

4688 CONVOY ST., SU ITE 105, SAN DIEGO, CA 921 11 (714) 565-4062 

Model EP-2A-87 

EPROM Programmer 
NEW - CRT ENTRY MODE 

The Model EP-2A-87 
EPROM Programmer has an 
RS·232 compatible interlace 
and includes a 2K or 4K 
buffer. During rhe ON -LI E 
mode. anorher compurer 
can down ·load to the buffer. 
Only two easy·to ·implement 
com'.Tlands are available lo 
an external computer. (Load 

buffer and read buffer.) 
In rhe OFF-LINE mode. the EP-2A-87 wi ll pr~m . verily. test 

buffe r, and load the buffer from the EPROM socket. Duling the 
programming cyc le. the EPROM is checked before programming to 
insure tha1 it is erased and a fter programming it automatical ly verifies 
that programming is correct. Power requiremenrs are 115 VAC 
50/ 60 Hertz at 15 watts. 
P• rt No. Description Price 
El' 2AR7 l Prnqrammer ""'i1h 2X buHer ~~751~1 
F.P 2A!l.7 2 Prncjf.'lmmer "'11h 4K bulfer ! '~H-1 

f'ln .::1t11,d;;rd vnll.tl9'f n5)tiOn (220 I.I , 2 4 0 v , 10() vi 1 ;.c ~ 1 

PM n P•r;orialuv Module, prograrru 15 l7M l~! ~l 

PM l P•r<0Ml1ty module programs 2708 !R tVl 
PM 2 p,,..,,,...11ty module programs 2732 .!4 (Ml 

PM 3 P e...,,nahty module. programs 1MS 271 6 26(M1 
PM 4 PE"nonahty modul-e. progr.lms TMS 2532 14 m 
PM 5 Pe...,,,,,.lity modut.e. P""lT•ms 2716. TMS 251 6 t 1~1 

!'M l> PP~nalLIV l"T'WXiu~ . pfogrtfl.ms 2704 1. m 
PM 7 Po1'0naluy module,programs 2758. TMS 2508 I m 
PM H Personality module. P""lT•ms Mooorolo MCM68764 . l6 t ~I 

Optimal Technology, Inc. 
Blue Wood 127 


Earlysvllle, Virginia 22936 

Phone (804) ~73-5482 
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Clrc le 251 on lnqu lry card. 

Introducing 

Tl-lE 
1	 1 

WOAD 
PROCESSING~En1::~mar1<· m SYSTEM 

THE BENCHMARK software system sets new srandards in word processing. First. 1t 
can be dehvered to run on the CP / M " or the North Star 005. so there may be no need 
to buy a special operating system. Second. 1t has all the feaLUre s of systems costing 
thousands of dollars more Third. the once is as low as. or lower than. most word 
processing systems. 

Anyone can learn to run and use THE BENCHMARK on one day al self training. 
Completely self · promptmg in Enghsh THE BENCHMARK 1s a full capability word 
processor, has been thoroughly tested 1n an office environment and prove d to meet the 
needs of the most sophosttcated user. 

• Multi-operating system • 011ertype - erases, corrects 
• Changes terminal drivers • Vanable, electronic decimal tab 
• customized to utili<e all the 	 • Screen menus simplify operation 

features of ter minal & printer • Block move and get 

plus ta• 
where applicableONLv$499 

THE BENCHMARK 1s d1stnbuted by R&B Cornpuler Systems Dealer inql11r1es are 
invited 

D " Computer

ll{) Systems'" 

1954 E. University Tempe. Anzona 85281 
1-800-528-7385 AZ-602-968-7101 

THE BENCHMARK 1s a trademart of Metasoft CorPOrat1on 
CPI M 1s a r-es:1s1er- d trDdem,o.d: of 0.qu.al R'e s.enrf'h 

\ 


Books 

Received 


Advanced Micro Dev ices 
Condensed Catalog. Sunny
vale CA: Advanced Micro 
Devices Inc , 1981; 18 by 24.5 
cm, 147 pages, softcover, no 
ISBN, free of charge. 

COBOL. A Vehicle for ln
fonnation Systems, Robert T 
Grauer. Englewood Cliffs NJ : 
Prentice-Hall Inc, 1981; 19 by 
24.5 cm, 432 pages, hard 
cover, ISBN 0-13-139709-5. 
$18.95. 

The Creative Kid 's Guide 
to Home Computers , Fred 
D'lgnazio. Garden City NY: 
Doubleday & Company Inc, 
1981; 16 by 24 cm, 130 pages, 
hardcover , ISBN 0 -385 
15313-9, $9.95. 

Digital Electronics 
Troubleshooting, Joseph ] 
Carr . Blue Ridge Summit PA: 
Tab Books lnc, 1981; 13 by 
21 cm, 350 pages, softcover, 
ISBN 0-8306-1250-5, $9 .95: 
hardcover, ISBN 0-8306
9677-6, $16.95. 

The Effective EDP Man 
ager, Michael R Frank. New 
York: AMACOM, 1980; 16 
by 23.5 cm, 197 pages, hard
cover, ISBN 0-8144 -5635-9, 
$17.95. 

Experiments in Amplifiers, 
Filters, O scillators, and 
Generators, Morris Tischler. 
New York : McGraw-Hill 
Book Company, Gregg Divi
sion, 1981; 22 by 28 cm, 170 
pages , softcover, ISBN 
0~7--064780-1 , $6.95. 

Experiments in General 
and Biomedical Instrumenta
tion , Morris Tischler . New 
York: McGraw-Hill Book 
Company, Gregg Division, 
1981; 22 by 28 cm, 201 pages, 
sof tcover , ISBN 0-07
064781-X, $8.95. 

Experiments in Telecom
munications, Morris Tis
chler. New York : McGraw
Hill Book Company, Gregg 
Division, 1981; 22 by 28 cm, 
186 pages, softcover, ISBN 
0--07--064782-8, $7.95. 

The FORTRAN Cook
book, Thomas P Dence. Blue 
Ridge Summit PA : Tab 
Books Inc, 1980; 13 by 21 cm, 
334 pages, softcover, ISBN 
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Ci rcle 252 on Inquiry card. Clrcle 253 on Inquiry card. 

REFORMATTER'" 

TEXAS COMPUTER SYSTEMS 
nad1e/haek

Authorized Siles Center 
AJI Ra<110 Shack me1cP'\ancJ1se available ac a d"'5COUnt Ask f01 our pr1ee hsl 

We offer the lowest rices on-----.--... .............. 

• P.a ym.en1 •oney Orele' Ca'5 h1e, '!I 
Cneck . Cer11r1 ed Cneci.: Pe1son;i 1 
Che,k.s reQ w1 e J wee1c s ro ci-ear VISA 
MASTERCHARGE Md J ", 

• All •t~ms. n.ew guara"h~eo Dv 
mano•ar.: 1ure1 

• Oe• ... ery suD1iec1 ro .wa.ia~h~y 

An Aolllooued UD10 SlllCI• S.IH C.n:" f70 1 

Box 1174, Brady, Texas 76825 
TOLL FREE Number 800-351-1473 

Texas Residents 915-597-0673 

opens 
new files! 

With REFORMATTER disk utilities you can read and write 
IBM j 7 0 and DEC Rf- I I single density formaued diskeues on your 
CP/M system. 

REFORMATTER enables )'Ou to acce large system database , 
improve data exchange with oiher organizations. increase program 
de1'Ciopment capabilities. and use )'our micro in distributed processing. 

REFORMATTER programs feature bi-di rectional data Iran fer 
and full rllrec1ory manipu lation. ~ Cll /EBCOIC conl'ersion provided 
wilh CP/M--. IBM. MPIM is 11ow fully supported. 

Program Data Sheets, Application Guides, and lachine Compali
bilily Guides a1•allable. 

Each program Sl95.00 from stock. Specify CP/M - IBM or 
CP/M ...... DEC. Order from MicroTech Expor15, Inc., 467 Hamilton 
AH~. , Suite 2, Palo Alto , CA 9430\ 0 Tel : 415 /32 -91 14 0 TWX: 
910-3 0- 45 MUll-A110S 0 Dealer and OEM discounts available . 

• 
Circle 254 on Inqu iry card. 

DEC LSI-II 
Components 

Dependable service 
at discount prices 
Domestic 
and Export 

m•n•
Carnpu1er SuppUers.. Inc. 
25 Chatham Rd. , Summit, N.J . 07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

1111111111111riii i°iffliiilf 
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We have consistent ly offered the 
TRS-80 line at savings up to 20%, 
which means you can save $150 
to $1500 by buying directly from 
Computer D iscount of America. 

TRS-80 Model 11 , 64K System, 
with disc drive only $3385.00 

OtherTRS-80 Model 11 , or Model 
Ill computers and systems, Color 
Computers, and Pocket Computers 
are in stock at sim ilar savings. 

Our savings are as big on expan 
si on interfaces, printers, d iskettes 
everythi ng for your TRS-80 System. 

11ATARr •11ii111Q
MICROCOMPUTERS .._______. 

We have the full line of ATARI 
personal computers and systems. 
includ ing Models 400 and 800. 
The computers, accessor ies, and 
hardware are brand new, in 
factory sea led cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immediate delive ry (usually 
within 7-10 days) , and a price 
quote is as near as you r phone. 
So if you ' re looking for the best 
prices in the U.S.A., fo r 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. 

Books Received--

0-8306-1187-8, $8.95; hard
cover, ISBN 0-8306-9914-7, 
$14.95. 

Guide to Microcomputers, 
Franz J Fredericks. Washing
ton DC: Association for 
Educational Communications 
and Technology, 1980; 15 .5 
by 23 cm, 152 pages, soft
cover. ISBN 0-89240-038-2, 
$11.50. 

How to Build Your Own 
Working Microcomputer. 
Charles K Adams. Blue Ridge 
Summit PA : Tab Books Inc, 
1980; 13 by 21 cm, 308 pages, 
softcover, ISBN 0-8306
1200-9, $9.95; hardcover, 
ISBN 0-8306-9684-9, $16.95. 

Introduction to Computer 
Design and lrnplemenfation. 
S lmtiaz and Kwok T Fu ng. 
Rockville MD: Computer 
Science Press Inc, 1981 ; 16 by 
23.5 cm, 271 pages , hard
cover, ISBN 0-914894-11-0, 
$19.95. 

Introduction to Computers 
and Data Processing, Gary B 
Shelly and Thomas J Cash
man . Fullerton CA: Anaheim 
Publishing, 1980; 21 by 27 
cm, 498 pages, softcover, 
ISBN 0-88236-115-3, $15.95. 
Accompanying the textbook 
are a Teaclter 's Guide and 
Answer Manual , Test Bank, 
and transparency masters. 
Student W orkbook and 
Study Guide for above, 21 by 
27 cm, 247 pages, softcover, 
ISBN 0-88236-116-3, $5 .95. 

Introductory Structured 
COBOL Programming, Gary 
S Popkin. New York : Van 
Nostrand Reinhold Com
pany, 1981; 19.5 by 24 cm, 
471 pages, harcover, ISBN 
0-442-26771-1, $18.95 . 

Tf1e MC6809 Cookbook. 
Carl D Warren . Blue Ridge 
Summit PA: Tab Books Inc, 
1981; 13 by 21cm,176 pages. 
softcover , ISBN 0-8306
1209-2, $6.95; hardcover, 
ISBN 0-8306-9683-0, $11 .95. 

Mi croprocessor Back
ground for Management Per
sonnel, James Arlin Cooper. 
Englewood Cliffs NJ ; Pren
tice-Hall Inc, 1981; 16 by 23.5 
cm, 163 pages, hardcover, 
ISBN 0-13-580829-4, $14.95. 

Microcomputer Interfacing 
Handbook: A I D & DI A. 
Joseph J Carr. Blue Ridge 
Summit PA: Tab Books Inc, 

Circ le 153 on inquiry card. 

STRICTLY 
pplcz 
AUTHORIZED OEAtERNO. 9080 

' , 
/ ~ \\ 

~\ 

APPLE II PLUS: YOU SAVE 
16K $1049 22o/o 
48K $1099 29% 
64K $1269 27°/o 
Apple Ill Call 
All are 1981 model with App le RAM. 

164K unit fs 48K unit with Mic rosoft 
16K RAM board. 
IMPORTANT NOTE: We will repair all 
App le equipment regard less of where 
you purchased i i. 
Disk II & Controller 3.3 S 499 23 % 
Disk II $ 439 16% 
Moniters, Sanyo 9'' B&W S 169 30% 

12"B&W $ 249 21 % 
12" Grn. $ 299 21 % 
13" Col. S 449 20% 

RF Modulator, M&R S 25 38% 
Sllentype printer S 499 22 % 
Oume Sprint 5 45RO $2499 20 % 
Serial Interlace Card S 129 35% 
Apple Writer program S 59 21 % 
Visicalc S 119 21 % 
80 Column Video: 

App le Smarterm $ 299 17% 
M&R, SupeRterm $ 319 14% 
Videx, s 249 18% 

Language/Pascal Sys. s 379 24% 
Apple Plot s 55 21% 
Apple Pilot $ 119 21% 
Microsolt: 
Z80 Soflcard S 250 28 % 
16K RAM Card $ 169 16% 

Paper Tiger prlnler Call Call 
Tiger to Apple cable S 19 46 % 
Epson MX 80 W/lnterface Call Call 
DC Hayes Micromodem S 299 23% 
16K Expansion RAM Kit S 39 74% 
10 Memorex 5" disks $ 25 45% 
10 3M Scotch 5" disks $ 35 33% 
10 Maxell 5" disks $ 39 33% 
Accounting Solware, 

" lnsoft Accountant" $ 365 f\6% 
(•lu ll f'ofessionaf quality inte1g1at&d GL.AIR.AIP. 
Pay1ol package wHh holllne •upport ~ . Send for 
free sampl·e prlnlou ls. 

Above p1lces for mall orders on ly Mail O<der Oep1. 

loca led in JacksonvHle. OR. Our store showroom 

1s a1 126 NE F St. Grant s Pass. OR. Store p11ces 

inc lude service and will dllfe•. No mai l o<der sales 

at stor!!. CALL ORDER DESK: 


(800) 547-1289 
TECHN ICAL & OREGON: 

(503) 899-7297 
ORDERING INFORMATION : Minimum order $1()1). 
Money Orders. Cashier Checks or Bank Wire 
Welcomed. Visa and MC orde1s add 3% . Personal 
checks accep ted 1a11ow up 10 20 days 10 c l-0a1). All 
orders add 3% or shipping. handling and in· 
su rance. Include you r lelephone numb-Or. No 
COD's, Prices subjecl to change Wl lhout nOHce 
Order desk hours are 9 lo 6 PST, 10 10 3 Saturdays. 

COMPUTER EXCHANGE 
MAIL ORDER DEPARTMENT OF 

·,.::".':'.~COMPUTER STORE 
P 0 BOX 1380 


Jacksonvi lle, OR 97530 
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Circle 257 on Inqui ry card. 
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REMOTE MONITORING AND CONTROL 

FOR THE APPLE II COMPUTER 


Real time clock/calendar included 

Connects directly to and eo!lll!IUnieates tluu the AC po11er line . 
OUTPUT Operates up t o 256 BSR system x - 10 reoote control 
ll'IOclules. Also operate 5 intell i gent cont rol modules and alarm 
and vo le output ll'tOd ul s, soon to be available from ICS. 
INPUT Use he 8SR Command Console to send co""11a nd 5 to your 
computer. MOnitor t he sta t us of security 11nd t @l!lpera ture 
re11X>te i nput modules, and t he status of I CS output modules . 
CLOCK Thi! clock provides sec , min , hour, date , d1ryo f week, 
m;i , ye"r , plus 4 se l ec t able interrupt rates for background 
operation of contr ol prQ\l r ams. On board battery backup . 
SOFt'WARE On board softwa r e is p rovided to hand l e the re11>0te 
1/0 , set and read clock, run background control schedu l es , 
and si111Ulatll the eSR Col!llllllnd console . ~sy access Cr omaASIC . 
Tl\ADt:l'.1'JU<S - 1'.PPU: 11 :Apple Computer . Inc . ,Systern X- 10: BSR Ltd. 
SEE YOUR DEA.L!:RORORDER FROM ICS FOR ~lSS (+S5 s hi p . /hand.) 

INTELLIGENT CONTROL SYSTEMS , INC. 
POBOXl4571 MTNNEAPOLIS , MN554l4 1612) 699·4342 

Circle 259 on Inqui ry card. 

Clrcle 258 on Inquiry card. 

LINE VOLTAGE 

TRANSIENT CLIPPING 

Features Parallel Operation 5000 Hits/Second 

PROTECTS: PROTECTS AGAINST: 
• Computers • High Energy Voltage 
•Micro.Computer Systems Transients 
•Word Processors •On-Off Switching 
• Cash Registers • Lightning Induced Transients 
•Power Supplies •Inrush of On/Off Power 

t!!i71!1F 

Tl\AH$1E ..T\fOlTACE 
St/AG( SU PPAESSOR Ll$TED 

0'l~U~l~ls ® 

7133 Rutherford Rd. Baltimore, Md. 21207 

(301) 298-3130 800-638-9098 

CATCH THE S-100 INC. BUS! 

OUR 
LIST SPECIAL 

PRICE CASH 
PRICE 

Morrow Designs " Thinker To ys·· 
Switchboard 110 A&T 259 .00 207 .00 

Cen tral Data 16K Dynamic RAM 
expandable to 64 K A&T 259 .00 220 .00 

Mullen TB-4 Extender Card 
w/Probe Kit 59 .00 50 .00 

Ithaca lntersystems MPU -80 
Series 11 A& T 395 .00 316 .00 

SSM 1014 with 2P&2S Kit 21 0.00 178.00 
North Star Floating Point Boa rd 

A&T 399 .00 339 .00 

Sub1ect to Available Ouant1hes • Pri ces Quoted Include Cash D1scoun1s 

Sh1pp1ng & Insurance E.Ktra 


We carry alt major li nes such as 

S.0. Syslems. Cromemco . Ithaca lntersystems. North Star. 


Sanyo , ECT, TEI , Godboul, Th i n~er Toys , SSM. 

For a special cash pri ce . telepMne us. 


S-,DD .. inc. 
7 White Place, Clark, N.J. 07066 

201-382-1318 
Hours: Mon. - Fri . - 10 a.m. to 6 p.m. 

BYTE April 1 ~8 1 341 
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Circ le 261 on Inquiry card. 

GETIT

OFF THE


FLOOR 


Now t ha t you have a shiny new 
compu ter te rminal , what are you 
going to put it on? Computer Furni· 
ture and Accesso ries~akes a variety 
of furn iture for a wide range of com
puter applications. In combina tions 
of six widths, th ree depths, and three 
height s. With " L" shaped re turns, 
Micro shelves, data shelves, RETMA 
mounting, and printer stands. W ith 
optional drawers, doors, CRT turn
tables, and casters. Sizes, shapes 
and colors designed to fit your office 
or computer room environment. Rea· 
sonably priced and shipped fro m 
stock. 

Cal l CF&A. We'll get your system up 
where you can really put it to use. 

crA 

Computer Furniture and 


Accessories, Inc. 

1441 West 132nd Street 


Gardena, CA 90249 

(213) 327°7710 
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Books Received --- 

1980; 13 by 21 cm, 350 pages, 
softcover, ISBN 0-8306
1271-8, $8.95; hardcover, 
ISBN 0-8306-9704-7, $14.95. 

Motorola Optoelectron ic 
Dev ice Data , Motorola Tech
nical Information Center . 
Phoenix AZ : Motorola Inc, 
1980; 17.5 by 23.5 cm, 302 
pages, softcover, no ISBN, 
$3.25. 

Operating Systems. Harold 
Lorin and Harvey M Deitel. 
Reading MA: Addison-Wes
ley Publishing, 1981; 17by 24 
cm, 378 pages, hardcover, 
ISBN 0-201-14464-6, $19.95 . 

People and Project Man 
agement , Rob Thomsett . 
New York: Yourdon Press. 
1980; 15 by 23 cm, 106 pages, 
softcover, ISBN 0-917072
21 -9, $10.50. 

PET!CBM Personal Com
puter Guide, Second Edition, 
A Osborne and Carrol S 
Donahue. Berkeley CA: Os
borne / McG raw-Hi II, 1980; 
16.5 by 23.5 cm, 501 pages. 
softcover, ISBN 0-931988
55-1, $15. 

The PLL Synthesizer 
Cookbook. Harold Kinley. 
Blue Ridge Summit PA: Tab 
Books Inc, 1980; 13 by 21 cm, 
279 Pilges, softcover, ISBN 
0-8306-1243-2, $7. 95; hard
cover, ISBN 0-8306-9707-1 , 
$13.95 . • 

This 1s a lrst of books 
received at BYTE Publrca· 
t1ons durrng thrs past 
month. Although the lis t rs 
not mean1 to be exhaustive. 
rts purpose rs to acquaint 
BYTE readers wr1h recent ly 
publrshed trtles rn computer 
science ancJ related helds 
We regret that we cannot 
revrew or comment on all 
1he books we receive. rn
stead, this lrs! 1s meant to be 
a monthly acknowledgment 
of 1t1ese books and the pub
l1sl1ers who sent !'hem 

WANTED: 

APPLE, PET, TRS-80, CP/ M 

SOFTWARE 

Westrco rs a publisher and drstrrbutor ol 
professiona l sollwa re for m1crocomputers. 
If you have a new program ready fo1 
d1strrbut1on or want yourex1st1 ng progrnms 
to reach~ la rger market . contact' 

Phil lip Woel lhol. V.P Mkt g . 
Westico . Inc 
25 Van Zant Street 
Norwalk . CT06855 
(203) 653-6880 

To increase your prohts. lake adv~ntage 
of Westrco's worldwide promo tion and 
distribu tion 

\VESTICO 

The Software E.'<J>ress St>ruice 

LETTER QUALITY 

ASCII 
KSA $1600 

TE RMINALS 
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~OUTPUT POWER SUPPLY 
FLOPPY, EPROM. CPU ETC. $35 
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wabasH 

When it comes to 

Flexible Dis ks, nobody 
does It better than 

Wabash. 

MasterCard. Visa Accepted. 

Call Free: (800) 235-4 137 
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STRETCH THE POWER 
Pet /C BM W11h TNW 's IEEE-488 Bus 

l W·2000 

TNW's RS-232 SERIAL INTER FACES 
Connec1 your PET ICBM lo an1• RS-232 Serial Printer . Piolter . CRT 
Terminal . Modem. or olher dev:ce 

ONE CHANNEL 
OUTPUTO LYTNW-1000 	 $129 
ONECHA NEl 
INPUT ANO OUTPUT TNW-2000 	 $229 
TWO CHA NN ELS, INPUT &OUTPUT 
12 RS-232 CO TROL SIGNALS TNW-2320 	 $369 

TURN YOUR PET INTO A TERM INAL 
Access Timesharing Sys1ems anCI Bullelin Boards Wllh rnw ·s Pterm 
Software and lull service telephone modem· 

AUTO ANSWER/AUTO DIAL 
USE WITH OAA TNW-103 	 $389 

Pterm also wor s w11h acoustical couplers and other modems rn1erlaced 
lo lhe PET w1lh the TNW·2000 or TNW-2320. Electronic mail and TWX 
Term inal programs also available. All umts are addressable IEEE·488 
devices . com plele with power supply cabinet . full documentation and one 
year warranty 

TNW CORPORATION 

3351 Hancock Si. • San Diego. CA . 921 10 (7 14) 225· 1040 
TWX9 10·335· 1194 
Vrsa/ Mas1ercharge Welcome • Dealer inquiries mv11ed 

~

DIG/AC 

IYIAPS 1000 

MP/M'S 

HARDWARE 
PARTNER 

•The Dlglac MAPS-1000 MP/M* Unlrtf'NI Supporl Module 
has been designed lo meet lhe total demands required by 
Dlgllal Research 's MPIM multl-user, mu/ti-tasking 
operating system. All lnputl outpul, Interrupt generation 
tor ta sk switching, and disk bootstrapping are resident 
funcl.lons on the MAPS-1000. 

"The MAPS-1000 has been designed with all the following 
powertul features: 
• Four (4) independent RS -232C Serial Communicat ion 
channels • One 8 bit TTL para ll el po rl • On-board 
phan1om con trolled disk boot prom/ monitor • Power 
on iump capab1l 11y • Crystal con tro l led MP/M 1nterrup1 
generat ion Logic • On boa rd e~ tended memory bank 
switching Logic 

· 	MAPS-1000 ful ly assembled and tested 
pnce... 5425.00 

DIGIAC CORPORATION n;
175 Engineers Road @:: 

Smilhtown, New York 11787 • 


MPIM IS I tradem.u1c. of Iha Phone (516) 273-8600 II IAI' 
Olgilal Re~so~ontio~~CO R p !RATIO~~ arch Corp~n 

Clrc1e 266 on 1nqulry card. 

Apple en castellano 
Tercer Medio 
presenta 
susistema 
administrativo 
CT.M.A.) paraApple1i 

Disenado de acuerdo con los principios 
contables aceptados en todos los palses 
de habla hispana. 

APLICACIONES COMERCIALES 
Y CIENTIFICAS 

• 	 CONTABILIDAD 
GENERAL 

Diario General 
Resumen del Oiario 
Consulla parciai al Oiar io 
Mayor General 
Balance e Comprobacion 
Balance General 
Ganancias v Perdidas 
Catalogos de Cuentas 
Consultas por pan tall a 

• 	 CUENTAS 
POR COBRAR 

Ca 1a logo de Cuen tas 
Lis tado de Transacc iones 
Antiguedad de Sa ldos 
Saldos par Veneer 
Relacion de Cobrantas 
Relacion de Pagos 
Estado de Cuentas 
Consultas varias por 1>antalla 

• 	 INVENTAR IO Y FACTURACION 
• 	 CONTROL DE BANCOS 
• 	 PERT / CPM 
• 	 CUENTAS A PAGAR 
• 	 CONTROL DE COSTO DE OBRAS 

VENTAJAS DEL SISTEMA T.M .A . 

• 	 Son completamen tes conversaciona les. 
• 	 El chequeo de la info rmaci6n es instantaneo . 
• 	 Los re portes imprasos o por pantalla guardan 

las formates genera lmen te aceptados . 
• 	 Estan pens.ados para adaptarse a cua lqu ier 

empresa. 
• 	 Toda la infor maci6n esta instantaneame nte 

dispon ib le. 
• 	 Precision Expandida. 
• 	 Nu meros de hast.a ± 999 .999 .999 .99 

HIM
:E:.J Tercer Medio 

Sistema de lnformacion C. A. 

APARTADO DE CORREOS 62533 
CARACAS 1060 -A · VEN EZ UELA 
TE LEX : 27 .876 · CP BTH · VE. 
TELEFONOS : 283.60.88 - 284.74.68 

'ApP't: ,-.., rnorca rew.strada 1mr APPLF COMPU fl R INC 
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Sofhlrare Received 


This following 1s a list of software packages that have been 
received by BYTE Publications during the past month . The list 1s 
correct to the best of our knowledge. but it 1s not meant to be a 
fu ll desrnpnon of the product or the forms in which the product 
rs available . In particular. some packages may be sold for several 
machines or rn both cassette and floppy-disk format; the product 
lrsted here rs the version received by BYTE Publications. 

This rs an al l-inclusive lrst that makes no comment on the quality 
or usefulness of the software lrsted . We regret that we cannot 
review every software package we recerve . Instead. this lrst 1s 
meant to be a monthly acknowledgment of these packages and 
the companres that sent them. All software recerved is considered 
to be on loan to BYTE and is returned 10 rhe manufacturer after a 
set period of time. Companres sending sottwNe packages should 
be sure to include the list price of the packages ilnd [where appro· 
priate) the alternate forms 1n whrch they are ilvailable. 

Apple 
ABM, graphics arcade 

game for the Apple II. Floppy 
disk, $24.95. Muse, 330 N 
Charles St, Baltimore MD 
21201. 

Action Sou.nds and Hi-Res 
Scrolling, sound and graphics 
utility for the Apple II. Flop
py disk , $15.95. Avant
Garde Creations, POB 30161, 
Eugene OR 97403. 

Animal Bingo, nonviolent 
strategy game for the Apple 
II . Floppy disk, $9.95. Avant
Garde Creations (see above). 

Apex Handy Disk #1, disk 
utilities for the Apex Oper
ating System (on the Apple 
II ). Floppy disk. $39. Ap
parat Inc, 4401 S Tamarac 
Pky, Denver CO 80237. 

Asteron, game for the 
Apple II. Floppy disk , 
$27.50. Western Microdata 
Enterprises Ltd, POB 633, 
Postal Station G, Calgary, 
Alberta, T3A 2Gl, Canada. 

Courseware Magazin e , 
education programs and 
documentation for the Apple 
II. Cassette, $12.95 for a 
single issue or $50 for 5 
issues. Courseware 
Magazin11, School of 
Business, California State 
University, Fresno CA 93740. 

CRAE 2.0 (Co-Resident 
Apple Editor 2.0), Applesoft 
program editor for the Apple 
II. Floppy disk, $24.95. High
lands Computer Services, 
14422 S E 132nd St, Renton 
WA 98055. 

The Creativity Life Dy
namic Book, graphics-, 
music-, and poetry-genera
tion game for the Apple 11. 
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Floppy disk, $19.95. Avant
Garde Creations (see above). 

Jungle Safari, graphics 
game for the Apple 11. Floppy 
disk, $9.95 . Avant-Garde 
Creations (see above ). 

Masterdisk, d isk-examina
tion utility for the Apple II. 
Floppy disk, $29.95. Master
works Software Inc, POB 
7000-285, Ro ll ing Hills 
Estates CA 90274. 

MCAT 2.0, disk-catalog 
utility for the Apple II . Flop
py disk, $19.95. Highlands 
Computer Services (see 
above). 

The Meaning Life Dy
namic, graphics-game pack
age for the Apple IL Floppy 
disk. $15.95. Avant-Garde 
Creations (see above) . 

The Mine Fields of Nor
malcy, strategy game for the 
Apple II. Floppy disk , $9.95. 
Avant-Garde Creations (see 
above) . 

Mystery Code, strategy 
game for the Apple II. Floppy 
disk, $9 .95 . Avant-Garde 
Creations (see above). 

Oldorf's Revenge, fan tasy 
game for the Apple II. Floppy 
disk, $19 .95. Highlands 
Computer Services (see 
above) . 

Personal Property Inven
tory, cataloging utility for the 
Apple II. Floppy disk , 
$14.95. Hayden Book Com
pany Inc, 50 Essex St, 
Rochelle Park NJ 07662. 

The Prisoner, strategy 
game for the Apple II . Floppy 
disk, $29.95. Edu-Ware Ser
vices Inc, 22035 Burbank 
Blvd, Suite 223, Woodland 
Hills CA 91367. 

Sentence Diagramming, 
teaching program for the 
App le II. Floppy d isk, 
$19.95. Avant-Garde Crea
tions (see above). 

Star Avenger, graphics ar
cade game for the Apple II. 
Floppy disk, $27.50. Western 
Microdata Enterprises Ltd 
(see above). 

Tarturian, fantasy game 
for the Apple II . Floppy disk, 
$24.95. Highlands Computer 
Services (see above). 

VU #3, VisiCalc-based 
utility for the Apple II. Flop
py disk, $69.95. Progressive 
Software, POB 273. Ply
mouth Meeting PA 19462. 

XPLO, programming lan
guage for the Apple II. flop
py disk, $79. Apparat Inc (see 
above). 

TRS-80 
Attack Force w / Sound, 

graphics arcade game for the 
TRS-80. Cassette, $14.95. Big 
Five Software, POB 9078
185, Van Nuys CA 91409 . 

Beef Cattle Least-Cost Ra
tion Program, cost-analysis 
program for the TRS-80. Cas
sette, $5. Agricultural Soft
ware Consultants Inc, 1706 
Santa Fe, Kingsville TX 
78363. 

Blackjack Master, black
jack strategy game for the 
TRS-80. Floppy disk, $24.95. 
Hayden Book Company Inc, 
SO Essex St, Rochelle Park NJ 
07662. 

Galaxy Invasion, graphics 
arcade game for the TRS-80. 
Cassette, $14.95. Big Five 
Software (see above). 

Personal Property Inven
tory, cataloging utility for the 
TRS-80. Floppy disk, $14 .95. 
Hayden Book Company Inc 
(see above). 

Starclash, strategy game 
for the TRS-80. Floppy disk, 
$16.95. Hayden Book Com
pany Inc (see above). 

CP/ M 
Communications Software 

Package, utility for CP/ M 
systems. Floppy disk, $60. 
Datastat Systems Inc, 631 B 
St, San Diego CA 92101 . 

Datastar, key-to-disk data
entry program for the CP / M 

operating system. Floppy 
disk, $350. MicroPro Interna
tional Corporation, 1299 
Fourth St, San Rafael CA 
94901. 

Pascal / M, programming 
language for the CP/ M sys
tem. Eight-inch floppy disk, 
$175. Sorcim, POB 32505, 
San Jose CA 95152. 

Supersort I, record-sorting 
utility for the CP/ M oper
ating system . Floppy disk, 
$250. MicroPro International 
Corporation (see above). 

WordMaster, video-based 
text editor for the CP/ M op
erating system. Floppy disk. 
$150. MicroPro International 
Corporation (see above) . 

WordStar, word -pro
cessing program for the 
CP / M operating system. 
Floppy d isk, $495. MicroPro 
International Corporation 
(see above). 

Other Computers 
Budget Manager, personal

utility program for the APF 
Imagination Machine. Cas
sette, $19.95. APF Elec
tronics, 1501 Broadway, New 
York NY 10036. 

Full Screen Editor, text
manipulation program for 
the Heath H-89. Floppy disk, 
$24.95 . Heath Company, 
Benton Harbor MI 49022. 

Jinsam 8.0, data-base-man
agement program for the 
Commodore CBM 8032 . 
Floppy disk, $175. Jini Micro
Systems Inc , POB 274 .• 
Kingsbridge Sta, Bronx NY 
10463 . 

Personal Business Ma
chine, personal-utility pro
gram for the APF lmagina
ti on Machine. Cassette , 
$29 . 95 . APF Electronics (see 
above). 

Ramscan, memory diag
nostic test for the Atari 800. 
Floppy disk, $15. Axlon Inc, 
170 N Wolfe Rd, Sunnyvale 
CA 94086. 

Space,. Size, and Surface 
Gulde, personal-utility pro
gram for the APF lmagina
t ion Machine. Cassette, 
$29 .95. APF Electronics (see 
above) .• 



BYTE's Bits 


Results of 
"What Is It?" Contest 

In the April 1980 BYTE, we 
announced a contest. In the 
'What's New?" section, on 
page 247, we printed a pic
ture of an anonymous me
chanical device and chal
lenged readers to identify it. 
The first person to respond 
with the correct answer was 
to receive the device as a 
prize . 

Tony Caloggero of 
Nahant, Massachusetts, won 
the contest. lt is called Step
dozer, a product of the Gak
ken Company of Japan. The 
Stepdozer is part of a line of 
mechanical toys known as 
Space Mechanimals. 

Other readers sent in vary
ing descriptions of the beasty . 
Several readers stated that it 
was part of a cash register . 
One reader gave a specific 
description as a 1903 C L 
Smith adding machine , with 

the battery pack thrown in as 
a "red herring. " Another 
reader guessed several pos
sib ii i ties : "a doughnut 
dunker, an automatic pitch
fork, or a piece of my space
ship ." Yet another suggested 
that it was a model of an oil 
pump. These descriptions 
were slightly off the mark. 

Several readers ca me 
closer, by describing it 
generically as "a walking 
machine. " One reader said 
that he recognized it instantly 
as a "Rien de Toot," and we 
received one Jetter identifying 
the device as a "mechanical 
Trojan horse ." 

FinalJy, we would like to 
quo te extensively from a 
reader in Un iversity , 
Alabama, who wrote: 

Good hea ve ns , any 
economist w orth his salt 
knows the answer-it 's a por
table widget , with a self
contained power source . It's 

used as a product example in something really hard to 
almost every freshman eco guess, like an inversely trun· 
nomics course in the country . rated framistan! 
Get with it -you fo lks are 
slipping! Next time, slww tJS Only if we can find one.• 

Photo 1: A Stepdozer for Tony Caloggero. He guessed it , he 
got it. 

llad1e lhaeK 
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COMPUTER 

PROGRAMS 

~ ~ Graphic Games 
']U'\. J ~ Space-Action-Invaders ,., ,..., 	 7 
Programmer's Tool Kit }" 
Write your own programs eas ier , 4 
~ Many, many more! 
~oks • Memory • Accessories 

Shipping from stock Ca ll or Wri te; 

~""-."""-COMPUTERWARE1M 
~...,....,.... Dept . C •Box 668 

6809 Spec ial isl s Encinitas, CA 92024 • (714) 436-3512 

Computerware is a tr ademark ol Computerware. 

Radio Shack os a regis tered trademark of Tandy Corp. 

Circle 269 on Inquiry card. 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Li ne Spikes, Surges & 

Hash could be the culprit ! 

Floppies. prinlers. memory & processor oflen interac l! Our un ique 

ISOLATORS eliminate equipmen1 interacl ion ANO curb damaging 

Power Line Spikes. Surges and Hash. 


• 	ISOLATOR (IS0·1) 3 !Iller isolated 3-prong sockets; lnl:Jral 

:~~~=~S~l~e ~.~~~·~~~'.~~ ;. 187~ ~ .M~~'.~.u.m .l o~~: .1. K.. -l~a:6~~~ 
• ISOLATOR (IS0·2) 2 lllter Isolated 3-prong socket banks; (6 

sockets total): Integral SplkelSurge Suppression; 1875 W Max 
load, 1 KW either bank . ... ... .. .. . .. ........... . ... . $62.95 

• SUPER ISOLATOR (IS0·3), slmllar to IS0·1 except double 
IHterlng & Suppression ........... . .. . . .. . ......... . . $94.95 

• ISOLATOR (IS0·4), similar to IS0-1 except unit has 6 
lndlvldually flltered sockets . . . . ... . $106.95 

• ISOLATOR (ISO·S), slmilar to IS0·2 except unit has 3 socket 
banks, 9 sockels total . . . . . . . . . . . . . . . . . ...... $87.95 

• CIRCUIT BREAKER, any model (add·CB) .. . .. . . . . ... Add S 8.00 

• CKT BRKRISWITCHIPILOT(-CBS) . . _.... ___ ... .. _Add $16.00 


Master·Charge, V isa. American Expres.s 

Order Toll Free 1-800.225·~878 


(except AK. HI. MA. PR & Canada) 


L£7Electronic Specialists, Inc. 
171 Soulh Marn Srreel. Naric ~ . Mass 01160 

Techmr.al P. Non ROO 1 fi 17 6'>'1 1')1? 
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v~~URABLE BUSI NESS SYSTEM'" 

is a parameter-driven information manager that 
makes the business of applying computers easier 
and more efficient. A pre-defined framework gives 
you the tools to design and implement your own 
well-documented system, ,including: 

• sophisticated data entry 
• concise data-based management system 
• user customized job streams and menus 
• persona lized report generation 

User training and support is m inimized by a 
comprehensive operating manual. CBS Disks can 
tit any 8080 or Z80 computer with CPI M." 

Disks and manual , $395: Manual only, $40. 

Your DMA representative can te ll you about OMA.DOS, 
our CP/M compatib le operating system, and ASCOM, 
an Asynchronous Communication Contro l Program. 

DMA • WE SPEAK YOU R LANGUAGE 

DYNAMIC MICROPROCESSOR ASSOCIATES 
545 Fiflh Avenue MasterCMrgeand VISA accep ted. 
New York . New York 10017 We ship prepaid and COD orders. 
TelephOne: (21 2)687·7115 Shipp ing and handl ing charg es ex Ira. 

CPI M' is a Trademark of Dig 11 al Research Corp. 

University Microfilms 
lnternationaI 

Please seod additional information ror ____________ 

Nam ---- --

In lilul ion --- --- ---

Street _______ ___ _ 

City _ _____ 

1ate Zip _______ 

300 North z.,eb Road )0·32 MDlt1mer S1ree1 
Dept.PR. Dept. P.R. 
Ann Arbor. Mi. 48106 Loodon WIN 7RA 
USA. England 
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The business information 
you need at the turn 
of a key. 
Daradex is a new 
interactive bu ine s 
management sy tern 
de. igned for the Apple 
personal computer. Ir'. from 
IUS, the people who brought you 
Ea! y\: riter" ' and who are bringing you 
new product. fo r office automation 
education, and development system~. 
Daradex i. shon for d:lla index. It lets you 
put all your busines. data into your Apple 
the way you like to ee ii and manipulate ii 
any way you want. It adapts lo your way 
of doing business. 
Want 10 generate a sa les report? Just press 
four key and fill in the blanks. That puts 
your sales data into 1he compu1er. ow, 
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, 
mail ing lists, dealer names or inventories. 

PUT 

They all enter Datadex and form your own 
per onal dota base. 

Want to find a company but don't know 
how to pell ii name? Try something that 
sounds close, and our Soundex ro u1ine will 
find it. It i very forgiving on 1ypo. and 
ext ra space . 

Soundl!x h!!lperl us find Mr. 

Zukrwwski wlwn 11'1' were 

balancing our checkbook. 

We weren 'I sure ho"' lo {J('ll 

Al's name, so earched for 

A l Zand found him. 

lnstanl~v. Tire clreck register 

and several 01/rer applim· 

lions ore free with Dotadex. 


DATADEX'" 

IN YOUR 

APPLE. 


Want a specific piece of in fo rmation, like 
sales fo r January 14-21? Inquire Datadex 
and the answer come up on the screen 
right now. And right. 
Want a report of all . ales in ZIP code areas 
starting with 9? Sure. Jus1 ask it co print a 
report. 
But seeing i 1he only way 10 believe. Gel a 
demonsiration of Datadex at you r local 
Apple dealer. ee the personal compu1ing 
power ir can bring to your office and home. 
If you've looked at a Vi iCa.lc-rypeprogram, 
see Oatadex before you buy. 
By the way, about IUS. We're the Apple 
of . oft ware. We got th ere by giving you 
great product and . uper support. We 
provide customer ervice over the phone. 
Professionally written documentati on. 
And products that are never outda1ed, 
only updated . In formation Unlimited 

Software, Incorporated, 
281 Arlington Ave., Berkeley, 

CA 94707. (415) 525-9452. 

~-~ 
-~.. - -- -. 

Does your other oft ware have 
auto system configuration and 

au10 report generation? 
Da1adex does. You don't 

have to be a computer 
expert to get results! 

D~11ad(''< i'i :i trademark o Sonnou S4'1f1wor ~-
E3 y\\'ri1cr 1.i; a tr.Jdcmur~ or Cnp'n S('lf111.·:.iirt. 


1\ pr lc ,., il tr~•dcm;:,d. of Ap ple Compuh:r Inc. 

V1'i1C~ k i~ ;1 1r;1tlcmMk o f Pcr\onn l Soh'IA.'llrt', Inc. 




PADDLES 

Interfacing with Modular Breadboards 

Roger J Combs and Paul E Field 

Department of Chemistry 


Virginia Polytechnic Institute 

and State University 

Blacksburg VA 24061 


Often, microcomputer interfacing is a simple task 
requiring only a basic knowledge of digital electronics. 
The availability of breadboarding sockets has made 
building and testing of digital electronics circuits relative
ly easy . (Breadboard sockets considered here are the E & 
L Instruments SK-10 and the AP Products Super Strip .) 
The ease of digital-circuit testing with breadboards can be 
extended to microcomputer interfacing by use of func
tional modules which plug into these breadboards . We 
call these modules PADDLEs (Peripheral Analog / Digital 
Device-Logic Extensions). 

Breadboarding sockets have made 
bulldlng and testing digital elec

tronics relatively simple. 

The various PADDLE modules perform the following 
functions : address decoding for device selection, DI A 
(digital-to-analog) conversion, A ID (analog-to-digital) 
conversion, displaying data, and debouncing switches. 
Once you have built these circuits in modular form, you 
will not have to build them from scratch for every bread
board project, and you will not have to use valuable 
breadboard space that could otherwise be delegated to 
the project at hand. 

It is best to avoid constructing modules so complex 
that their use becomes cumbersome and their utility 
limited. For this reason, we shall consider building 
PADDLEs to perform only those functions which are 
often called for in digital circuits and which are easily 
integrated into prototype interface circuitry. 

We have found a minimum configuration of five 
PADDLEs most useful both for interfacing projects and 
for instruction. These consist of (1) a set of three switch 
debouncing circuits, (2) a set of eight logic switches hav
ing a latched-pulse output for interrupt generation, (3) a 
dual seven-segment display, (4) an AID-DI A converter 
and comparator for either analog-to-digital or digital-to 
analog conversion, and (5) a device decoder capable of 
generating eight unique outputs from an 8-bit input. 

A single 8-bit address decoder PADDLE can be used to 
select devices, provided the microcomputer uses ac 
cumulator 1/0 (input/output). In order to decode a 
16-bit memory address, two decoder PADDLEs would be 
necessary . Though the PADDLEs can be used with other 
microprocessors, our focus is on the 8080 family . In the 
following text we consider each of these PADDLEs in 
terms of function and design . 

Pulser PADDLE 
This PADDLE (see figure 1) generates a digital pulse, 

either positive or negative, that is devoid of the bouncing 
(momentary intermittent contact) always found in 
mechanical swi tches . This is done by the use of an RS 
(set-reset) flip-flop. Often an RS flip-flop is constructed 
fro m two NANO gates; however, the same result can be 
obtained by the use of two inverters. Either a positive or 
negative pulse is available at the output of each RS flip 
flop. With a single type-7404 hex inverter, three RS f!ip
flops can be constructed (rather than two using a single 
7400 quad NANO gate). 

The operation of an RS flip-flop constructed from 
either inverters or NANO ga tes is con trolled by the 
current-sinking ability of a TTL (transistor-transistor 
logic) device output, since a floati ng input connected to 
an output that is low will also be pulled low. These 
pulsers are a means of manually generating signals that 
can be used to enable or clear such devices as monostable 
multivibrators (one-shots), counters, latches, and so on. 

Logic Switch PADDLE 
As the name implies, the device in figure 2 allows 

definition of a logic l or O on each of eight parallel lines. 
A single-pulse switch is also provided to generate an in 
terrupt pulse that is la tched by a 7474 0-type latch. Each 
of the eight lines is three-state buffered and enabled by 
the same external pulse that clears the D latch. Used with 
an 8080A microprocessor, the output line marked P can 
be tied to INT (the processor's interrupt line) and the 
input-enable signal, labeled E, can be connected to the 
microprocessor 's interrupt-acknowledge line, INT A. 
This allows the PADDLE to function as an interrupting 
device. Once INT has been accepted, INT A will gate the 
instruction defined by the logic switches (usually a 
special-restart subroutine call, RST X) onto the data bus. 
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CL OSED 

CHERRY 
M ICRO SWI TC HES 

12 
D Q 

IC! 
7474 

CLOCK 
PR CL 

10 13 

3 

IC3 
74 368 

Number Type + SV GND 
IC1 7404 14 7 

ICl 
7404 

,_
OV 

NC 


NO 


.rov 

,_ 

?cNC 
0 \1 

NO 

.rov 

NC 

NO 

Figure 1: Schematic of a PA DDLE fo r manually produ cing 
bounceiess pulses. SW I thru SWJ are m omentary-contact 
switclies: A thru Fare sec tions of a 7404 hex in verter integrated 
circuit. 

Octal BOC 
377 7.7. 
246 4.6 
135 3 5. 
012 l 2 

Table 1: Examples of BOC (binary/ octal code) coding i1si11g 
two seven-segment displays and their decimal points to 
represent an 8-bit number. 

A short program to test this function using RST 4 is given 
in listing l. Alternately, the PADDLE can be used as ~ 
input device to the accumulator (by properly using E 
with device decoding), or E can be tied to ground and 
the logic switches used as individual switches . 

Display PADDLE 
This device (see figure 3) displays an 8-bit word on 

seven-segment LED (light-emitting diode) displays in 
either the BCD (binary-coded-decimal) format or a BOC 
(binary / octal-code) format. The BCD format is actually 
the hexadecimal display obtained with the 7447 seven
segment decoder . Since the upper six digits of this code 
are not particularly useful, or at least not easily memo
rized, we have devised the BOC format in order to dis 
play an 8-bit word using the two seven-segment displays 
and their associated decimal points. 

Number Type +5V GND 

IC1 7474 14 7 

IC2 74368 16 8 

IC3 74368 16 8 


+ 5V GND 

+5V 

p 

N C 

~N O 

e
CJ CNORMA LLY 
I I 0 NOR MA LLY OPEN 

07 

06 

05 

04 

03 

02 

01 

00 

Figure 2: Th is PADDL E circuit pemiits the sending of 8 bits of 
data to a processor by function ing as either an interrupt or an 
input device. Switch C is of the momentary variety, w hile the 
eigh t data switcfres are SPST (single pole, single throw). 

Listing 1: Routine to exhibit fun ction of the Logic Switch 
PADDLE as an interrupt device. An indefinite delay is generated 
by use of EI (enable interrupts) followed by HLT (halt). Each 
time an interrupt is generated th e display will increment by one. 

SUB A /CLEAR ACC UMULATOR 
AGAIN, !NR A 

OUT 
DISPLAY 
EI 
HLT /I NTERRUPT IS ENABLED 

000 040, POP H /RESTORE STACK POINTER 
JMP /RST 4 MUST BE JAMMED ON DATA BUS 
AGAIN / AT TIME Of ~ IN ORDER TO RETURN 
PAGE rro NEW DELA y 
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---------17 A 7447 

1 8 
R IGHT 

2 c 

I 
RO l!§.._J 

6 0 
G 14 10 

• 5 

FN0507 1 
IC4 
7447 

LO .!Q__ LEFT 

2 c 

6 D G 14 IC FND507 
• ..L

3 
Rl6 

DO 

Dl IL_.../-- ----'6=-i20 

D2 

E 

04 

D5 


D6 


07 

>--------'J"iJD 

2>--- - --140 

>-------'-17 

6>-------"1

3>-- - - --1

14 l1 3 u 3~---~, 04 LA 15 

14 11:1 4 LB 14IC2 Q5 

ID 7475 IQ 9 5 Os LC lJ 

20,.!L_ ~ 06 RP,l.L 

2D 1 _!_ 07
JQ 4 

J!. 07 LP.!._
30 15 

JO 
4Q l"l___ __, 

lo
20 

JO 15 

4Q 16 
I DIP SOCKET I 
LJ OJ 

>---- ---'214D 4Q~l_6___~ 

DIP PLUG JUMPERS 
BCD BOC 

1 07 LP 16 l 07 :-----
06 :.-----

LP 16:-------:2 Q7 LO 15 2 07 LO 15NC NC •NO CONNECT ! ON 

3 06 RP 14RP 14 JNC 

4 06 GND 13 4 06 GND 13~5 Q5 LC 12 5 Q5 LC 12 Number Type +5V GND 
6 04 IC1 7475 5 12 

rc2 7475 5 12 
LB 11 6 04 LB ll~ 7 03 LA 10LA 10 7 03 IC3 7447 16 8 

9 GNO RD 9 9 GNO RO 9 IC4 7447 16 8-------= 
Figure 3: Binary data on lines DO thru 07 can be displayed on two seven-segment LED (ligltt-emitting diode) displays in either BCD 
(binary-coded-decimal) or BOC (binary/o ctal-code) format (see text) using the Display PADDLE. Resistors Rl tltru R16 are 240-ohm 
I/, w. 

Binary / octal-code format is binary in the sense that the 
two most significant bits are displayed on the decimal 
points, and it is octal since the remaining six bits are 
displayed as two octal digits on the seven-segment 
displays. BOC represents a substantial advantage over 
normal numeric display because only two rather than 
three displays and decoders are required. Although one 
could moni tor the eight lines using alphanumeric hexa
decimal displays, these are much more expensive than 
seven-segment displays with decimal poin ts. 

The ability to use the displays in either a BCD or BOC 
format is selected by using one of two jumper-wired dual
inline plugs inserted into a 14-pin DIP (dual-inline 
package) socket. The eight data-input lines, DO thru D7, 
are brought to a pair of 7475~d D latches. The outputs 
of the latches, QO thru Q7. Q6, and Q7, are routed via 
the DIP plug to obtain the selected display format . In 
either configuration, signals from QO thru Q2 bypass the 
DIP plug and connect direct ly to the three least signifi
cant inputs of the 7447 decoder-driver for the right-hand 
display. 

In the BCD configuration, the DIP plug directs Q3 to 
the MSB (most significant bit) input of IC3, the right
hand 7447, and Q4 thru Q7 to the appropriate inputs of 
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IC4, the left-hand 7447. The decimal points of the 
displays are not connected. 

In the BOC configuration, the DIP plug directs Q3 thru 
Qs to !Cl,_g_rounds the MSB inputs of both 7447s, and 
connects Q7 and Q6 directly to the left- and right-hand 
decimal points of the FND 507 LED displays. Use of the 
logical complements of Q6 and Q7 is necessary because 
the FND 507 is a common-anode display . 

On the PADDLE module, the gating inputs to the 7475 
quad D latches are tied together and labeled E (enable). 
When E is at logic 1, the data present on lines DO thru 07 
is displayed; on the 1-to-O transition it is latched . In this 
manner the Display PADDLE can be used as an ou tput 
device (provided proper address decoding is implemented 
to allow the 7475s to latch the data bus at the correct 
time). 

A I D-DI A PADDLE 
The PADDLE in figure 4 can be used as either an A I D 

(ana log-to-digital) converter or a D I A (digital -to-analog) 
converter. It consists of the following : a 7404 hex in
verter, two 7475 quad D latches, a 1408L8 8-bit DI A con
verter, a 741 operational amplifier (op amp), and a 311 
voltage comparator. Because the latter three devices re
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lK 
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VA i 

120pF 

100K 
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RREF 2.2K 

14 lK 

680!1 
2K 200.n 

15 lK Ro 

4 

5.lK 

6 
VAO 

7 IQ 9 00 ID 

- 12v 

figure 4: Analog-to-digital and digital-to-analog conversion of 
data is perfonned by the A I D-DI A PADDLE in conjunction 
w ith the SAP program in listing 2. VA1 and VAo are the analog 
in put and output lines. respectively. Tl1e asterisk indicates the 
voltage reference point; jumper I allows generation of nega tive 
ou tput vo ltages . TC 6 is one sec tion of a 74368 in tegrated circuit . 

quire +12 V and - 12 V, wire-insertion sockets labeled 
+ V and - V are provided on the PADDLE for connec
tion to an external power supply. 

Let us first consider the use of this PADDLE as a DI A 
converter and note its limitations. The PADDLE is 
designed so that once an 8-bi t word is latched by the 
7475s, the 1408 0 / A converter converts this byte into a 
proportional current. The 741 operat ional amplifier con
nected to the output of the DI A converter serves as a 
current-to-voltage converter. When the jumper shown in 
figure 4 is not inserted, the DI A converter is in a unipolar 
mode and can generate voltages between 0 and the 
positive external power-supply voltage . In the unipo lar 
mode, the voltage range is dependent upon the reference 
current supplied to the 0 / A converter and the amplifier 
feedback resistance at the output of the 0 / A converter. 
The calculation of this voltage is based on the digital 
value of the 8 bits DO thru 07: 

vAO= V,.r Ri( DO + Dl + 02 + 03 + 04 + 
R,t1 2 4 8 16 32 

O S 0 6 + 07 )+
64 128 256 

Number Type +5V GND - 12 v + 12 v 
IC1 7475 5 12 
IC2 7475 5 12 
IC3 MC1408L8 13 2 
IC4 LM741 4 7 
ICS LM311 1 4 8 
IC6 74368 16 8 

where R,..r is the resistance provided by a l k-ohm poten
tiometer and R1 is 5.1 K-ohms (from the amplifier feed
back resistor). Note that V,.r at the node labeled with the 
asterisk in figure 4 is determined by the voltage-divider 
circuit and is calculated to be 1 .18 V. As R,.1 is reduced to 
zero, the voltage output goes to a minimum va lue of ap
proximately +4.0 V. Based on the previous equation, we 
can infer that an impedance of about 500 ohms exists at 
pin 14 of the 1408L8. 

To use the 0 / A converter in a bipolar mode requires 
insertion of a jumper on the PADDLE. This jumper con
nection is made between two wire-insertion sockets. It in
troduces an offset curren t via R0 that permi ts negative 
output voltages to be obtained . Note that R,.1 as defined 
can be interpreted as a scaling factor because it approx
imately defines the range of voltage va lues possible at 
the output VAo· 

This only approximately defines the range in the 
bipolar mode because of the parallel resistance of R0 in
troduced into the voltage-divider circuit. Because the in
verting input of the operational amplifier is at virtual 
ground, the resistance from V,d to ground now becomes 
the 2.2 k-ohms of potentiometer R0 in parallel with the 
680-ohm resistor. Introducing the offset current (V ...,rl~) 
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Figure 5: Jump ers located at Callow th e 8-Bit Address Decoder PADDLE to decode any eight consecutive addresses out of a possible 
256. 

yields the bipolar voltage : 

Dl D2 D3 D4= V,.rR r( DO
YAO + - + - + + +

R,<1 2 4 8 16 32 

D5 06 07 ) Yi:si._ R+ + IR64 128 256 0 

As a result of the reference voltage's dependence on R0, 

both the offset and scaling potentiometers must be 
adjusted to give a voltage symmetric about O V. The 
resolution of the DIA converter in either unipolar or 
bipolar mode is one part in 256, or 0.4 % . 

Now let us consider use of the PADDLE as an A I D 
converter. This is accomplished by using a software 
routine in conjunction with the D I A converter and the 

Listing 2: SAP. the successive-approximation program . Also see 
figure 6. 

SAP, SUB A 
LXI B 
OOOQ 
2000 

MVJD 
0 100 

ADC, ORA B 
MOV C, A 

OUT 
DAC 

IN 
FLAG 

AN! 
2000 

JNZ 
WAIT 
PAGE 
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MOV A ,B 
XRA C 

MOV C,A 
NEXT. MOV A ,B 

RAR 
MOV B.A 
MO V A ,C 

DCR D 
JNZ 

ADC 
PAGE 

RET 
WAIT, NOP 

IMP 
NEXT 

PAGE 

voltage-comparator integrated circuit. The 311 voltage 
comparator compares the analog input voltage, VA•• to a 
reference voltage, V AO • supplied by the DI A converter, 
derived from a program-generated digital input. The 
selection of inputs to the voltage comparator with V A l at 
pin 3 and VAO at pin 2 of the LM311 (JCS) is based on 
impedance matching (ie: pin 2 is a high-impedance input 
and avoids loading the analog~signal source}. 

Now the two voltages are compared in relative 
magnitude and the result is reflected in the output (pi n 7) 
of the comparator. If VAl is greater than V AO the output 
will be at the negative saturation voltage; conversely, if 
VAl is less than V AO• the output will be at the positive 
saturation voltage. Because the LM311 has an open
collector output, the output voltage is made TTL
compatible by adding a pull-up resistor tied to +5 V. 

The output is tied to 07 of the data bus through a 
three-state buffer, thus allowing the signal to be 
monitored by SAP (a successive-approximation pro
gram, given in listing 2, with the flowchart shown in 
figure 6). A logic state of 1 at 07 indicates that an output 
byte (ie: V AO) is too low, while a logic 0 indicates that the 
byte is too high. 

SAP starts with the most significant bit and either sets 
or clears it depending upon the status of D7. This process 
of setting or clearing successive bits is continued until all 
8 bits have been tested. Therefore, if the analog input 
voltage is constant over the duration of the SAP execu
tion time, it can be measured to within 0.4 % . SAP takes 
eight steps to adjust V AO regardless of the value of V ,.,1. 

Thus, the rate of conversion is constant in this particular 
software version of an A I D converter. Calculating the 
maximum rate of conversion requires computation of the 
SAP execution time because each SAP step allows suffi
cient se ttling time for the D I A converter. 



8-Bit Device Decoder PADDLE 
This PADDLE uses one 7404 hex inverter, one 7400 

quad NANO gate, and a 74138 3-to-8-line decoder (see 
figure 5). It allows generation of device-select pulses for 
use in accumulator I/O typical of the 8080 family of 
microprocessors. As a decoder, the PADDLE provides 
unique decoding for eight adjacent device codes from 
XXO to XX7 over the range of 256 devices . This is done by 

SAP 

sua A CLEAR A ANO 
LX I 8 C·, PUT TE ST 
OOOQ PATTERN I N 
2000 9 . 200Q 

MV I D SET O FOR 
OlOQ BIT COUNT 

• 810 

OR A 8 SAVE ALL ' l' 

BITS FROM A 

ANO B IN A 


MOV C,A STORE AS 

CURRENT 

VALUE IN C 


OUT COMPARE 

OAC 
 CURRENT 

IN 
 VALUE TO 

FLAG 
 UNKNOWN 

AN! 
200Q 
JNZ NO 

WA IT 

PAGE 


DECREASE 
CURRENT 
VALUE : RESET 
TEST BIT• 0 

SHIFT TEST 
BIT TO NEXT 
LESSER DI GIT 
FOR NEW 9 

MOV A,aNOP XRA CWAIT EQUAL JMP MOV C,A NUMBER OFNEXT 
CLOCK CYCLESPAGE 

MOV A,8 
RAR 
MOV B, A 

MOV A,C 

OCR 0 
JNZ 

NO ADC 
PAGE 

RET URN RET 

Figure 6: A flowcha rt of SAP. the successive-approximation 
program of listing 2. The 8080 code is shown witl1 each 
flowc liart step . 

jumpers in wire-insertion sockets on the PADDLE, which 
select unique decoding for A7 thru A3 {or Al5 thru All) 
of the address bus lines. 

Once a device code is generated, it must be ORed (off 
of the PADDLE module) with either I/OR (referred to 
as IN ) or I/OW ( OUT ) to create a device-select pulse 
for input or output, respectively. IN and OUT are ob
tained by NANDing the appropriate latched status bit 
with the control pulses OBIN (input) or WR (output) on 
an 8080 processor. In terms of the S-100 bus, IN is de
fined as sINP (pin 46) NANDed with pDBIN (pin 78), 
while OUT is PWR (pin 77) inverted and NANDed 
with sOUT (pin 45). 

Construction Details 
The printed-circuit layouts for the five PADDLEs are 

presented in figure 7. Each board is 3 inches long and 
either l1/2 or 2 inches wide . The extra section of the 
Display PADDLE which supports the seven-segment 
display at a comfortable viewing angle is 1 Ye inches long. 

The component layouts for the PADDLEs are given in 
figure 8. Because the layouts are for single-sided copper 
foil, all jumpers, as well as all other components, were 
run parallel to the edges of the PADDLE, with none of 
the jumper wires crossing. Note that the pins for power 
and ground must be carefully aligned for insertion into 
the breadboard. The power bus is assumed to be the 
outer strip on the breadboard. 

Alt circuit-board holes were drilled with a #65 drill bit 
(with the exception of holes for wire-insertion sockets; 
these required a #55 drill bit) . The small switches used for 
the pulsers required tha t slots be cut with the wheel-cutter 
blade of a Dremel tool. Marks are provided on the switch 
pads for guide holes to be drilled at each end of the slots. 

It was found convenient to mount the Display, 8-Bit 
Address Decoder, and A I D-D I A PADDLEs on the side 
of the breadboard away from the experimenter, while the 
Logic Switch and Pulser PADDLEs were plugged into the 
breadboard on the side nearest the experimenter (see 
photo 1). This accounts for the manner in which the 
PADDLEs were labeled in figure 7. 

With this arrangement, switches and pulsers are close 
at hand and easy to manipulate, while the display is posi 
tioned to face the experimenter and the wire-insertion 
sockets and their associated jumpers are out of the way. 

Once the circuit boards are etched, drilled, and tin
plated, the following steps provide the most systematic 
approach for assembly : 

1. Spray-paint the component side of the board with 
enamel. 

2. Label component side with transfer letters. 
3. Spray labels with clear acrylic coating. 
4. Insert wire jumpers; solder and trim leads. 
5. Insert resistors; solder and trim leads. 
6. Insert and solder IC sockets. 
7. Insert and solder potentiometers. 
8. Insert capacitors; solder and trim leads. 
9. Using either wire-wrap posts or #24 gauge wire, 

moun t breadboard-insertion pins so that they extend 0.3 
inches below the board, solder, and trim flush on compo
nent side. 
10. Insert and solder wire-insert ion sockets. 

Text continued on pagl' 356 
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0 
c Pef 1979 

(a) Pu lser PADDLE (b) Logic Switch PADDLE (c) Display PADDLE 

Pef 1979 

(d) AID-DIA PADDLE (e) 8-Bit Address Decoder PADDLE 

Figure 7: Full-size printed-circuit-board µattems for the five PADDLEs . 
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CTC-101 Terminals 
we·re overstocked on these 
powerfu l, rel iab le standard 
data terminals. The GT-1 01 ls 
Z-80 based with standard 
printer port, user-settable 
clock, 8 user-programmable 

function keys and much 

more! Order Todav! Limited 

Quantiti es. 

Reg. 5999.00 $ 7 9 5 
Clearance Price Only 

CTA ADC·16C 
16 Channel variable 
A·D Board! 
can be used fo r 
Position I Pressure I Photo
elect r ic I and Temperature 
Measurements. and as a 
computerized Volt/Ohm 
meter. Board is sh ipped wi th 
operating manual. software, 
and a test conducter. For use 
with Apple 111 11 1. 
Introductory Price 17995 
NOTE : soon To Be Avai lable 
CTA's new 16K Memory Board! 

-

CDMPUTER

C~~ TECHNOLOGY 
ASS OCIATES 

11 e Castellano 

El Paso, Texas 79912 


191 51 581 ·3500 


v1sa 1 Mastercaro1oiner s Club AccepteCI 

TO ORDER: seno check. monev oroer or 
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Computer Tecnnotogv ASsoclates. 5812 
cro mo Drive. Suire 102. El Paso. Texas 
79912. Personal or com panv c n eeks 
reQU1re rwo weeks to clear. credit caro 
users can call with card mformalion. 

SHIPPINC: we Ship tenrnnals PREPAID by 
motor rrelght Air ano ex press cie11verv 
are available on all orooucts 

There is no nano11ng cnarge 
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Pulser PADDLE: Total 
1 7404 
1 14-pin IC socket 
3 Cherry Microswilch 

Logic Switch PADDLE: Total 
1 7474 
2 74368 
1 14-pin ICsocket 
2 16-pin lC socket 

Display PADDLE: Total 
2 7447 
2 7475 
2 FNO 507 
2 OJPplugs(16 pin) 
5 16-pin IC sockets 
1 24-pin IC socket 

16 240-ohm, V. W res istors 
AJ0-0/A PADDLE: Total 

2 7475 
1 74368 
1 LM311 
l 741 
1 MC1408L8 
5 16·pln ICsockels 
6 wire lnsertion sockets 

Resistors: 
1 680 ohm, V. W 
1 1K.V.W 
1 2.2 k-ohm. •;. W 
1 5.1 k-ohm. V. W 
1 100 k-ohm, 'I· W 
1 1 k·ohm potentiometer 
1 2 k·ohm potentlomeler 

Device Code PADDLE: Total 
1 7400 
1 7404 
1 74 138 
2 14-pin IC sockets 
1 16-pin IC socket 

24 wire insertion sockets 

$5.93 
0.18 
0.20 
1.85 

$2.37 
0.35 
0.69 
0.20 
0.22 

$7.87 
059 
0.49 
0.99 
0.70 
0.22 
0.38 
0.05 

$14. 10 
0.49 
0.69 
0.90 
0.35 
5.75 
0.22 
0.23 

0.05 
0.05 
0.05 
0.05 
0.05 
1.35 
1.35 

$7.17 
0.16 
0.18 
0.69 
0.20 
0.22 
0.23 

Photo 1: Complete PADDLEs mounted on a breadboard socket. 
Starting at bottom center and moving counter-clockwise: 
Pulser, Logic Switch , Display, 8-Bit Address Decoder. and 
A I D-DI A. 

Text co11t i1wed from ptige 353: 

Table 2 lists the components necessary for each PADDLE 
module and their approximate costs. 

Experiments Using PADDLES 
This quintet of PADOLEs defines a set of circuitry that 

is indispensable for most interfacing projects . Cost is 
minimal compared to the benefit derived from the 
modules . As stated above, usually only a few additional 
logic gates are required in order to use the P ADDLEs as 
peripheral devices . Although we leave their applications 
to the needs and imagination of the user, a few elemen
tary applications are described here. We have already 
discussed how to implement the Logic Switch PADDLE 
as a vectored-interrupt device to enter an RST instruc
tion . 

A second applicat ion for a simple 1/0 circuit can be 
constructed using the Address Decoder, Display, and 
Logic Switch PADDLEs as shown in figure 9. This circu it 
requires only four additional gates and an inverte r for 
device-select-pulse generation. A program to test the ci r
cuit would contain a loop with instructions to receive in
put from the logic Switch and send output to the 
Display . 

A third application uses the A I D-D I A and Address 
Decoder P ADDLEs to log and display 256 points of a 4 V 
peak-to-peak sine wave (100 Hz, see figure 10). A main 
program and subroutine are given in listing 2 and listing 
3. Note that the successive-approximation program of 
listing 2 uses a subroutine that is discussed under the 
A I D-D I A PADDLE . The conversion rate from analog to 
digital can be found by calculating the execution time per 
point of the log-analog-data program . With an 8080A 
microprocessor operating at 2 MHz, this time is 
calculated to be 0.41 ms per point . (Displaying this signal 
on an oscilloscope in an undistorted digital form requires 
the same rate of display as conversion; this is done by use 
of the D register as a delay counter in the display 
conversion program .) • 

Table 2: Components necessary for each PADDLE and their 
approximate costs. 

Listing J: Program to log 256 points of an analog signal by 
calling SAP and then display the resultant conversions, used in 
conjunction with th e PADDLE set11p in figure 10. 

LXI H /INITIAL ADDRESS OF DATA TABLE 
TABLE 
PAGE 

LAD. CALL /CONVERSION SUBROUTINE 
SAP /RETURN WITH VALUE IN C 
PAGE 
MOV M,C /PUT POINT IN TABLE 
INR L /NEXT TABLE POSITION 
JNZ /LOGGED 256 POINTS? 
LAD !NO 
PAGE 

orsc. MOY A,M /YES:GET POINT FROM TABLE 
MVI D /SET DELAY FOR D!SPLA Y 
JOH 

STALL, OUT IDISPLAY POINT 
DAC 
OCR D /COUNTDOWN 
JNZ /DEL AY DONE? 
STALL /NO 
PAGE 
INR L /NEXT TABLE POSITION 
JMP /ENDLESS DISPLAY 
DISC 
PAGE 
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Figure 9: Configuring three PADDLEs as an 110 (input/ output) device for an 8080-type 
system requires a single 7402 inverter. 

------1'>osc1L L OSCOPE 

AU DI O 
OSCI L LA TOR 

6 7 

ADDRESS AID-DIA 

OECOD ER 
 PAOOLE 
PAOOLE 

our~>-----__J 

~C:>---------l 

Figure 10: PADDLE configuration to convert the output of an audio oscillator to digital 
form and back to analog for display Oll an oscilloscope. 

MICROSETTE 

CASSETTES 


'.::: ·-· · ~· 
"" - .. 1t . • uZE - t!! nC~ 

;:;: ·-· ·· ~ 

.. .. .. . . 
C-10 C-20 

COMPUTER CASSETTES 

c-6'1 · - · '.:' 
.. . . 

C-60 C-90 
AUDIO CASSETTES 

Microsette, the undisputed indu try 
leader in short cassettes for micro
computer applications a lso offers 
equa lly 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 

UP shipment in Cont. USA incl. 
We can not ship to l~O . Boxes 

Charge to: Visa D Master Card D 
Account No. 
Expiration Date 

MICROSETIE CO. 
475 Ellis Street 

Mt. View, CA 94043 

I 
I 

Check or money order enclosed D I 

Length Qty. Price Total 

!SUBTOTAL 

Calif. Cust. add Sales Tax 

ITOTAL 

I 

I 
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FILE BOX 

DISKETTE STORAGE SYSTEM 

$24~~5V4" disks 

$29.95 . . . for 8" disks 

MTC brings you the ULTIMATE diskette 
storage system, at an allordable 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) 

5V." PLAIN JANE™ . . . .. .... .. $21.95 
5 '14 ' DAT AU FE™ MD 525·01 . . 526.95 
8" DATALIFETM FD34·1000 .. . . 533.95 
8" DATAUFE™ F034·8000 . . .. $43.95 

NEWDOS by APPARAT 
NEWDOS/80 *SPECIAL . . .. .. $129.95 
NEWDOS + to 

NEWDOS/80 UPGRADE ..... CALL 
NEWOOS + with ALL UTILITIES 

35-track . . .... . . . . . . . .... 569.95 
40-track ......... . . . ..... $79.95 

BOOKS 
TRS-80™ DISK 

AND OTHER MYSTERIES .. 519.95 
MICROSOFfTM BASIC DECODED 529.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .. . : $ 7.95 

TRS·80 i• • lrodem•rk ol the 
Radio Shack Division ol Tandy 

Corporation. DATALIFE is a 
trademark ol VERBATIM. PLAIN 

JANE. AIDS·I. AIDS.Ill. CALCS·lll . 
CALCS·IV, MERGE·lll ar! 

(rademarks ol MTC. 
1981 by Metat~hnologies 

Corporation. Im;. 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


Products damaged in 

transit will be exchanged. 


'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 5 '14 ' diskettes . $10.95 
REFILLS (50 Hub Rings) . .... .. . . S 5 .95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit . consisting 
of a pair ol special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings . Removes contamination 
lrom recording surfaces in seconds 
without harming drives. 

CLEANING KIT !or 5 y, " drives $24.95 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for l 0 to 15 
diskettes, and is suitable for your bookshelf ! 
Case opens into a vertical holder for easy ac· 
cess . 

5 Y· ·inch diskette case .. .... ...... 53.50 

8-inch diskette case .............. S3.95 


Let Your TRS-8QTM 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-trac:k disk drives . Tests motor 
speed. head positioning, controller !unctions. 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/ read , refresh . executability and exclusivity 
ol 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-V3 . . $24.95 

Single Sided, Soft-Sectored 5V. ·inch. 

(for TRS·SQTM) Mini-floppy 

DISKETTES 

$21 ~~flO 


These are factory fresh , absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write· 
protect tabs in a shrlnk·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 Ian· 
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 

PLAIN JANE™ Diskettes .. .. .. S21 .95 
10 boxes of 10 .. (each box)$2l .50 

VERBATIM 'S PREMIUM DISKETTES AT 
AFFORDABLE PRICES 

DATALIFE™ 

Seven data-shielding improvements mean 
greater durability and longer data fife. 
These individually, 1003 error-free cer· 
tified diskettes leature 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 DATAUFE™. 

VERBATIM DATALIFETM DISKETIES 
5'!.· inch (box of 10) 

MD525·01 . . $26.95 
10 boxes ol 10 . (each box)S25.95 

8-inch FLOPPIES 
Single-Density, FD34·1000 .. $33.95 
Double-Density. FD34·8000 . $43.95 

CALL FOR INFORMATION ON 


OTHER PRODUCTS 


PRICES IN EFFECT 

April 1, 1981 THRU 


April 30, 1981 , 

Prices. Speciliciations, 

and Offerings subject to 

change without notice. 


WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 8104 

•Add 	$3.00 for shipping 
& handling 

•S3.00 EXTRA for C.O.D. 
•Ohio residents add 6 \1, 3 
sales tax. 
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UPTREND 

UPTREND is wri tten and desrgned 
to help owners of Personal Software's 
programs increase their productivity. 
Ir incjudes how-to articles on program 
usage. questions and answers. infor
mation on the programs themselves. 
and letters and interviews with pro· 
gram users. The publication 1s sent ro 
owners of Personal Software's pro
grams. and it is available at computer 
retail stores selling the company's 
products. Contact Personal Software 
Inc. I 330 Bordeaux Dr. Sunnyvale 
CA 94086. 14081 745-7841 . 
Circle 400 on inquiry card 

1980 APL Users 
Meeting Proceedings 
The proceedings of the October 

1980 APL users meeting are available 
from I P Sharp Associates. The book is 
comprised of 52 papers read at the 
meeting. The subjects covered are 
APL resources, APL for financial ap
plica tions and economic forecasting. 
international networks. personnel
and record-handling systems. in
house APL timesharing seNices. APL 
techniques and programming rools. 
teaching APL. and more. The price is 
s r8 per copy. Contact I PSharp Asso
ciates Led. Publications Departmenr. 
14 5 King St W . Toronto. MSH IJ8. 
Canada. f4 I 6l 364-536 I . In the US. 
address I P Sharp A ssociates Inc. I 200 
First Federal Plz. Rochester NY r46 r 4. 
17161 546-7270. 
Ci rc le '01 on inqu iry ca rd 

Music and 

Microprocessors 


Hal Chamber/in's Musica l Applica
t ions of M icroprocessors provides 
coverage of digital microprocessor· 
sound and music synthesis. This book 
discusses linear techniques for micro
processor applications. musical appli
cations for 16-bit microprocessors. 
and all phases of waveform shaping 
and filtering. W aveform charrs. 
nomographs. and sample control and 
generation programs written in BASIC 
are provided to inspire experimenta
tion and applkation. It is published by 
Hayden Book Company Inc. 50 Essex 
Sr. Rochelle Park NJ 07662. {20 1/ 
843-0550. The cost is S24.95 . 
Circ le 402 on inQuiry card 

1 

What's Nevw? 

PUBLICATIONS 


H H Smith Catalog 

H H Smith Inc. a manufacturer of 
electronic components and hard
ware. has pubrished Catalog 810 for 
design engineers and purchasing 
agents. Printed-circuit board supports. 
cable clamps. and spacers are among 
the items featured . Contact H H Smith 
Inc. 8 12 Snediker Ave. Brooklyn NY 
I I 207. 12 12) 272-9400. 
Circ le 403 on 1nQ~iry ca rd 

Micro Media Magazine 
This bimonthly magazine provides 

software reviews. graphic art. adver
tisements. articles. and more for the 
Heath H-8. -88. -89. and Zenith Z89 
computers. The magazine comes in 
an inrerescing format: on a floppy 
disk. 

Subscriptions are S I I . 95 for a 
single issue and s55 for ayear. Micro 
Media supports its subscnbers by 
making the magazine available in 
both Bencon Harbor and Microsoft 
BASIC. as well as HDOS or CP/M disk 
formats. Contact Micro Media at 
POB 402286, Garland TX 75040. 
j800l 527-4830. ex t I 0 I; in Texas 
1800) 442-4884. ext I01. 
Circ le 404 on lnquny card 

TRS-80 Users 

Software News 


CIE Peop.le's Software News is 
free to TRS-80 users. The publication 
has news of the activities at People's 
Software. where public-domain soft
w are is distributed for a copying 
charge. The price for a cassette of pro
grams is sI 0. 95 . The current 5-tape 
library contains 206 programs. for 
S54 .75. Contact the Computer jnfor
mation Exchange Inc, POB 159. San 
Luis Rey CA 92068. 1714) 757-4849. 
Circle 405 on inQuiry ca rd 

H-8 Programming 
for Beginners 

This book. w ritten by Don Inman. 
Ron Santore. and Bob Albrecht. is de
signed for Heathkit H-8 users. Com· 
purer terms are defined for beg inners. 
and each chapter tests the reader's 
knowledge by challenging him or her 
to write a short program or subrou· 
tine. The book is a short program
ming course that explains assembly 
language and serves as an introduc
tion to Benton-Harbor BASIC. IC is 
available for 58.95 from the Dili thium 
Press. 30 N W 23rd Pl. Portland OR 
97210. !503/ 243- 1 I 60. 
C11cle 406 on inQuory Ca•d 

Software Buyer's Gulde 
The Officia l Software Buyer's 

Guide is published each January and 
July It contains li stings of software 
for business applications. word pro
cessing. operating systems. games. 
and general programs for many 
microcomputers. For information on 
space deadlines. advertising rares. 
and avaifability. contacr OSBG, List· 
ing Department, POB 18278. Reno 
NV 8951 I , {702) 356-8400. 
Gisele 407 on inQuiry card 

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 senr by the promoters of new products. If 
rn our judgment the information might be of interest to the personal computing ex
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The Information is printed more or less as a first-in first-out queue. 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in tne "What's New1" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 
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What's New? 
SYSTEMS 

Small Business System 
from Systel 

The REPORT180 is a portable busi 
ness system for less than s l 0.000. Jr 
combines the 8085 and Z80 micro
processors. 64 K bytes of memory. a 
keyboard: a l 2-inch. 80-column by 
25-line video display. two 5-inch 
floppy-disk drives. a 9 by 7 dot-matrix 
printer. and two RS-232C serial ports 
in a single unit CP/M is included _ 
Systel offers a selection of business 
programs as an option . The Model I r 
has a suggested retail price of S8950. 
and includes two double-sided. 
double-density drives. The Model I 5 
has two double-sided. quad-density 
drives. and com S9950. For more in
formation. contact Systel Computers 
Inc. 20370 Town Cenrer Ln. Cuper
tino CA 95014, (408) 253-0992 . 
Circte 408 on l n~uiry card 

Systems from Zeda 
The 520 series of portable micro

computers feature a Z80A micropro
cessor. a video display. floppy-disk 
drive. and detachable keyboard. The 
series can be powered by standard 
I IO VAC current. 12 voe. or op
tional inrernal batteries. You can 
order your system with either a 5-. 9-, 
or 12-inch video screen pe: the 
Models 525. 529. or 522. respec
tively) . The series has 48 K bytes of 
programmable memory. 2 K byres of 
video programmable memory. a 
double-density floppy-disk-drive con
troller. and a 200 K-byte drive. A 
400 K-byce quad-density drive is avail
able. Up to three drives can be added 
to the system. A Cenrronics printer 
port. an RS-232C serial port. and a 
bar-code-reader port for a Hewletr
Packard HEDS-3000 digital wand are 
provided . The CP/M-compatible 

6800/6809 Development 
Systems Can Offer 

2-Megabyte Storage 
The Scoutsystem development sys

tems from S.SB (Smoke Signal Broad
castin g) are tor 6800/6809 micropro
cessors. They provide 2 megabytes of 
floppy-disk storage and up to 
64 K bytes of programmable mem
ory. The series features a video dis
play. dual 5- or 8-lnch disk drives. plus 
SSB's Hunter debugging package. 
which allows memory. register, and 
stack contents co be inspecced and 
changed. Software includes a macro
assembler that provides relocatable 
code. An MOOS conversion package 
permits files generated under it to be 
read by SSB 's DOS68 or 00569 and 
vice versa . A text editor and text pro
cessor are available. The EPROM 
(erasable programmable read-only 
memory/ programmer can handle 
I K-. 2 K-. or 4 K-byte EPROM s. An 
optional in-circuit emulawr allows the 
host system to be tied into the target 
system. The Scoutsystem series also 
contains a diagnostic routine for iden
tifying failed integrated circuits. Prices 
for the Scoutsysrem series range from 
under S5700 to S7745 . Contact 
Smoke Signal Broadcasting. 3 I 336 
Via Colinas. Westlake Village CA 
91362, 1213) 889·9340. 
Circle 409 on inQu lry card 

ZEDOS operating ·system has arr the 
CP/M and COOS+ system calls. plus 
ZEDOS calls. A status line displays a 
program counter; disk-error informa
tion; a low-power indicator; a type
ahead buffer: system idle. screen 
frozen. and printer activated flags: 
and disk status. The prices are S4495 
for the 522. 53995 for the 525. and 
S4 l 95 for the 529. Contact Zeda 
Computers International Ltd. 1662 W 
820 North, Provo UT 8460 I . j80 I j 
377-9948. 


Circle 410 on inquiry card 


6809 Board 

for the Apple II 


The Mill is a 6809 microprocessor 
board that plugs into the Apple II . It 
can be used in manufacturing or labo
ratory process-control monitoring and 
concurrent programming tasks. Users 
can run existing 6502 programs. 
6809 programs, or any software 
reassembled for the 6809 from ex
isting 6800 source code. In operation. 
the 6809 and 6502 run concurrently. 
w ith the 6809 acting as the bus 
master during the 6502's bus ac
cesses. Typically. the 6809 com
mands 80% of the available bus time 
for memory accesses and data trans· 
fers. The 6502 can stop the 6809 for 
time-critical 1/0 operations. Sections of 
6502 programs can be recoded inco 
6809 machine language. The FLEX 
operating system can be employed 
with the MiJL The Mill features directly 
addressable stacks and the position 
independence of code. and it allows 
the Apple II to be used in a multipro
gramming mode. The Mm is available 
from Stellation Two. POB 2342, Santa 
Barbara CA 93 120. for 5275. 

Circle 41 1 on inquiry c ard 

16 Megabytes of 
Storage on the OT 

OT System + can be used for ac
coun ting. word-processing. and 
scientific applications. Ir features a Z80 
microprocessor. two 8-inch floppy
disk drives, a controller for double
sided. double-density 5- and 8-inch 
drives. and a Televideo 920C video 
terminal. There are 48 K byres of dy
namic programmable memory (ex· 
pandable to 64 K byres). a 2 K-byre 
monitor program and Disk BIOS 
/Basic J/O Subsystem) on an EPROM. 
two RS-232C ports, two parallel ports. 
a real-rime dock. and the CP/M 2.2 or 
the MP/M operating systems. 

. The OT System+ comes in cwo 
versions. The I -megabyte. single
sided. double-density system sells for 
S4295 . The 2-megabyte. double
sided. double-density unit is priced at 
S4995. For complete details. contact 
OT Computer Systems Inc. I 5620 S 
Inglewood Ave, Lawndale CA 
90260. !800j 421-5150; in California 
!213/ 970-0952 . 
Circle 4 12 on lnQuiry card 
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What's Neww7 

PERIPHERALS 

Voice-Entry 
Termlnal for the Apple II 

The VET/2 vrnce-entiy terminal 
plugs into any slot of a 48 K-byre 
Apple II. A direct keyboard link allows 
the user to choose keyboard or voice 
input at any time. Once a word has 
been entered into the program. 
whenever rr 1s spoken. the function rs 
performed. The VET/2 is supplied 
with preprocessor. interface board. 
software with demonmalion pro
grams. noise-canceling headset 
microphone. and a user's manual. 
The price is S895 from Scott In
struments. 81 5 N Elm. Denron TX 
7620 1. 18 17) 387-95 14. 
Circle 4 13 on Inquiry card 

Connect Your 
Selectric to a Computer 

The Escon interface sysrem in
cludes all rhe elecrronrcs. connectors. 
and rnstruct1ons necessary to convert 
an IBM Seleccric cypewriter into an 
oucput printer. Units have been de
signed for S-100 systems. and RS
232C serial. parallel. and IEEE-488 in
terfaces. No drilting or modification is 
required. The typewriter can sttll be 
used 1n a normal fashion. and its el1g1
b11icy for IBM warrancy and service 
will noc be affected. Printing speed is 
I 5 cps fcharacters per second). which 
is approximately 160 words per min
ute. Pnces range from S595 to S675. 
For detarls. contact lpex International 
Inc. 16140 Valerio St, Van Nuys CA 
9 1406. 121 3) 78 I -OJ20. 
Circ le 41 di oo mquiry ca rd 

Floppy-Disk 
Drives from Commodore 

The 8060 series of 8-inch noppy
disk drives includes the CBM 8062. 
which can store 3.2 megabytes of 
data. and the CBM 8061 , which 
handles up to 1.6 megabytes. The 
806 I reads and writes one side of the 
disk. w hile the 8062 handles both 
srdes. The drives and operating sys
tem are compatible with the JBM 
3740 format and Commodore 's other 
drives. For more informarion. contact 
Commodore Business Machines Inc. 
950 Rittenhouse Rd. Norrisrow n PA 
19403. j2 I 5) 666-7950. 
Circle 415 on Inquiry card 

Video Terminal 
from Perkin-Elmer 

The Perkin-Elmer Model 550S is a 
bfock mode/editing video-display unit. 
Three modes allow for conversationa l 
timesharing. rransaction processing. 
and cest manipufation or software de
velopment. The SSOS offers an op
nonaf second page of scrolling mem
oiy. The 24-line screen w indows into 
48 lines by 80 columns of texr. The 
standard keyboard has 83 keys. in· 
eluding a numeric pad and four pro
gram funcrion keys. A serial printer 
pore is standard. as w ell as automatic 
on/off host control over terminal 
block transmissions and half Intensity. 
blink. nondisplay. and protected fea
tures. Transmission types included 
are: send all. send unprotected only. 
send line. send page. and send from 
home to stop code. The 5505 is priced 
at Sl 189. Contact Perkin-Elmer. Ter
minals Division. 360 Rt 206 South. 
Flanders NJ 07836. (20 I l 229-6800. 

Ci rc le ~ 16 on mt1uir~ c-ard 

\.. .. 


Pitch Analyzer for 

Speech Synthesis 


The V isi-Pirch extracts and mea
sures vocal prrch in reaf time. The de
vice provides visuaf or numerical de
scriptions of pitch variability. speech 
rhythm. and intonatron contours. Jt 
can be used in rhe resting of speech 
synthesis and recognition systems. 
and in speech therapy. The Visi-Pitch 
1merface can transfer frequency or 
period informa tion to 8-bir parallel in
puts. The period data is generated 
after each pitch period. and frequen 
cy data rs generared every 0.5 sec
onds. The data output is 3-stare 8-bit 
paralfef. The price for the unit is 
524 10 from Kay Elemetiics Corpora
tion. 12 Maple Ave. Pine Brook NJ 
07058. 120 I) 227-2000. 
Circle 417 on Inquiry ca rd 

16 K-Byte Memory 
Card for the Apple U 

RAMCard provides the Apple 
48 K computer w ith l 6 K bytes of 
programmable memory. fr's compati
ble w ich Microsoft's SoftCard. Ir can 
be used w ith all software available for 
the SoftCard. bur it cannot be used in 
addition to rhe Apple Language 
Card. The price of the RAMCard is 
s195 . For more details. contact 
Microsoft Consumer Products. 400 
I 08th Ave NE, Suite 200. Bellevue 
WA 98004, (206) 454- 1 3 15. 
Circ le 418 on inqui ry ca rd 
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What's New? 
PERJPHERALS 

Videodisk-to

Apple Interface 


The Coloney VAi- i incerface boa rd 
fits inside the Apple and allows com
plete control of the DiscoVision indus
trial videodisk player. In addition. the 
package provides circuit')' to switch 
computer- or disk-generated video on 
a single television monitor. The pack
ages sells for S525. and includes a 
manual. a controller card. junction 
box for video connections. control 
subroutines in assembly language 
and Pascal. cables. and a demonstra· 
tion program. For additional informa
tion. contact Coloney Productions. 
I 248 Blountstown Hwy. Tallahassee 
FL 32304. j904J 575-0691. 

Circle 419 on i nQuiry card 

Mlcrocomputer

Compatlble 


Temperature Probes 

Tempsens provides direct 

temperature input for a variety of 
microcomputers. including the PET. 
the Apple II, and the TRS-80. Oper
ating wrthin a temperature range of 
-24°C to 72°C j-10°F to+ 160°F). 
each Tempsens module provides two 
temperature probes to the CmC {Con· 
necticut microcomputer) AIM I 6 
analog input module using a CmC 
MANMOD I . The MANMOD I wil! 
accept input from up to 8 Tempsens 
modules. for a total of 16 individual 
probes. The suggested retail price of a 
2-probe Tempsens is 549.95. Contact 
Connecticut microcomputer Jnc. 34 
Der Mar Dr. Brookfield CT 06804, 
/2031 775-4595 . 
Circle 42Q on inQu iry card 

Light Pen for 

OSI Computers 


The L C S Light Pen Kit designed 
for OSJ !Ohio Scientlfrc) computers 
features a coiled cord and an easily 
disconnected plug. The light pen is 
manufactured by Lewis Computer 
Systems. and is distributed by 
Faragher Associates Inc. 7635 W 
Bluemound Rd. Milwaukee WI 
532 l 3. {800) 558-0870. The sug
gested list price is 529.95. 
Circle 421 on inQuiry card 

Color-G raphlcs 

Board for 


Heath Microcomputers 

The HA-8-3 color-graphics board 

can be used with the Heath H-8 and 
All-In-One computers. The board uses 
a Tl-9918 color video-drsplay-genera
tor integrated circurr. An A Y-3-8910 
programmable sound-generator m
cuit is also included. Four X. Y joystick 
consoles can be used with rhe board: 
each console has 4 bits of parallel 110. 

A socket is provided for an AMD
95 I I arithmetic processor circuit. The 
HA-8-3 can be used with most video 
monitors as well as other video acces
sories utilizing NTSC composite color 
video. Demonstration software on a 
5-inch floppy disk is included. The 
board sells for S395. Contact Heath 
Company. Departmem 350-590. 
Benton Harbor Ml 49022. [616) 
982-3210. 

Circ le 422 on lnt1uiry card 
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This Black-Hole Diode 

Is User-Transparent 


INPUT D-----+@...t-1---a~ INPUT 

Another new addition rn the small
components market is the 7N-oo BHD 
jblack-hole diode/. This device has 
two inputs and no output. Care must 
be taken to shield this component ap
propriately or it may absorb the unit it 
is placed in. The 7N-oa wiJI accept 
any voltage or current value. It is use
ful for GI (garbage-in) applications. 
Due to the light-absorption qualities 
of the device. we could not provide a 
photograph. Contact Spatial Regres
sion ltd. POB 463, Paulborough NH 
03458. 
Circle 423 on inquiry ca rd 

Software for the 

Hayes Mfcromodem If 

Dacacomm is a da a-communica

tions-software package for use with 
the Hayes Micromodem II for Pascal
equipped Apple H microcomputers. 
Oatacomm consists of a terminal pro
gram that allows data and program 
exchange. It uses the Apple's Pascal 
rourines for ease and accuracy, and 
Hayes Micromodem II routines are 
used so that a programmer can in
clude data-communicaeions com
mands in his or her Pascal program. 
Datacomm is available in retail com
puter stores for SSO. Contact Hayes 
Microcomputer Products Inc, 5835 
Peachtree Corners E. Norcross GA 
30092. (404) 449-8791 . 

Circle 424 on l nQ~lry card 

Low-Power 

16 K-Byte Memory 


Board for S-100 Systems 

Th is 16 K-byte programmable 

memory board for S- I 00-bus systems 
uses 650 mA at + SV. 90 mA at 
+ 12V. or 16 mA at -SV. Each 
4 K-byte block is addressable ro any 
4 K boundary. The board uses NEC 
jNippon Electric Company) UPD 
4 IO D integrated circuits . This sta tic 
memory board coses S350 in kit form. 
or S38S assembled. Contact Shell 
Electronics Company. MIS l 429. Sun 
Valley CA 91352. (213) 767·5597 . 
Circle 425 on inquiry card 

What's Neww? 
MISCELLANEOUS 

S-1 00 Error

Correcting Board 


This 4 MHz S-100 error-correcting 
board monitors 64 K bytes of existing 
system programmable memory and 
intervenes to correct bus data before 
it is accepted by the microprocessor. 
The board corrects I -bit memory er
rors and flags all I - or 2-bit errors . All 
operations are performed through on
board hardware. The board immedi
ately corrects memory problems. and 
latched displays show the address 
and bit in error. The price is s I 295 
from Correlation Systems. 8 I Rocking
horse Rd. Rancho Palos Verdes CA 
90274 . 
Circ le 426 on Inquiry card 

ZSO Monitor 

In an EPROM 


SSM Microcomputer Products has a 
ZBO monitor in a single-voltage 2716 
EPROM. Supporting SSM 's CB2 ZBO 
microcomputer board. the monitor 
allows operators to display. sub
stitute. or fill memory; perform hexa
decimal ari thmetic; establish two pro
gram breakpoints: sec and examine 
registers; assign 1/0 devrces; and 
input and ourput data to or from a 
port. The monitor can scan its mem
ory and set its stack ro avoid replace· 
ment or reprogramming of the 
EPROM. Documentation and soft
ware listings are provided with the 
morncor. which 1s priced at 589. 
Contact SSM Microcomputer Prod
ucts. 2 l 90 Paragon Dr. San Jose CA 
95131. (408) 946-7400. 
Circl• 427 on lnQuity ca rd 

Apple If Dlsplay Board 
The Apple JI Display Board has a 

run-stop. single-step switch that 
srmpllfies identlficarron of shorted lines 
berween address or dara bits and 
shows individual steps for teaching 
computer logic. The board has 16 ad
dress LEDs (light-emitting diodes). 8 
data LEDs. and l ready LED. AU lines 
are buffered. The board sells for 
549.95 assembled and tested. S42.95 
for the kit. and 525.95 for the bare 
board. Contact John Sell Engineer
ing. POS 338. Redwood City CA 
94064. (415) 367-1137. 
Circle 428 on Inqu iry card 

Serfal<ommunlcatlons 

Card for s-100 Systems 


Cromemco·s Ouadart serial-com
munications S· I 00 interface card has 
four serial cha nnels. Any channel can 
support asynchronous or synchro
nous byte- or bit-mode communica
tion protocols under software control. 
Handshaking is provided . The 
Ouadart can connect an S-100 micro
computer and an IBM-type machine 
using Bisync or SDLC protocol. A 
loopback feature provides the capa
bility ro connect data from one chan
nel or modem to another. or allows 
any modem/channel combination to 
be used. Data rates range from 0 to 
300 k bps (bits per second) . The inter· 
face supports the rnterrupc structure of 
the Z80A microprocessor . The 
Ouadart has real-time clocking capa
bility. Control for the board is from the 
C-Bus provided by Cromemco's Model 
IOP processor computer. The Ouadart 
serial-communications board is avail 
able for S595 . The IOP costs 5695. 
For information. contact Cromemco 
Inc. 280 Bernardo Ave. Mountain 
View CA 94043, 141 51 964-7400. 
Circle 429 on inquiry card 

WordCheck Spots 

Mlsspelllngs In 


Documents and Letters 

WordCheck inreracts with Word

Pro 3 or 4 word-processing programs 
and checks every word for spelling or 
typographical errors. The program 
contains approximately 2000 or the 
most commonly used words and suf
fixes. Words that do nor match this 
list appear on the screen . If you w ish. 
these words can then be added to a 
rOOO·word auxiliary spelling list. 
WordCheck is available for CBM and 
PET 32 K-byre microcomputers with 
floppy-disk drives. The /1st pnce 1s 
s200 from Micro Computer lndustrres 
Led. 1520 E Mulberry. Suire l Io. Fon 
Collins CO 80524. {3031 221- I 955 . 
Circle 430 on inquiry ce rcl 
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What's New? 
MISCELLANEOUS 

Control AC 

Circuit Devices 


from Your Apple II 

This 1/0 (inpur/ourpur) interface 

board for the Appte II can operate up 
co 256 BSR System X-1 O AC control 
modules. Input communications 
come from the X-1 0 command con
sole and temperature and security in
put modules. which will soon be 

Noise-Emitting Diode 
from L O U D 

available from Intelligent Control 
The JN 1 2009 NED [noise-emitting Systems. On-board software is pro

diode) is a new developmenc in indis vided to handle the AC 1/0. The soft· 
creet electronics. Ir is prctured in a ware also coordinates the back
D0-4 case. It 1s a row-voltage. high ground schedule-control process and 
power device with a +3dB signal-ro sets. reads. and displays the real-time 
noise ratio. The NED is availabte from clock. Four selectable interrupt rates 
LOUD Electronics. POB 463 . allow the simultaneous running of 
Whee/borough NH 03458 . machine-language programs in the 
Corcle 4:l.'.l on lnquuy card background and other programs in 

foreground. A rechargeable battery 
powers the clock when the Apple is 
off. The price is s I 85 from lntelrigenrCopy Stands for 
Control Systems Inc. POB 14571.Computer Terminals Minneapolis MN 55414 . (612) 

The Keyboard Companion copy 699-4342. 
stands keep work directly in from of Circle 435 on inqu iry card 
the operator. They fit most rermina ls 
w ith detachable keyboards. including 
rhe Apple II. The units can support a 
telephone book and other heavy re
ference manuals or manuscripts. 
lnsc.allation is quick and easy. Pnces 

Multltasklng System for begin at s r9. 95 for !he 16-inch 
model. For information. contact PKay Dynabyte 5000 
Corporation. POB I 1463. Costa Microcomputers
Mesa CA 92627. !7141 548-2081. 

DOS Level 4 is a multicasking oper
Circle 431 on lnQuiry ca rd 

ating system for Oynabyte's Series
Memory Board for 5000 microcomputers. This CP/M

and MP/M-comparible sysrem is avail
able on all Dynabyre microcomput· 

SS-50 Bus Works 
Zffog 's New with I -Megabyte 

ers. Ir can handle up to 8 terminals Microcomputer Systems Memory Systems and 16 printers. and any single rer
The MCZ 211 9 features a Z80A minar can run up ro 8 simultaneous 

microprocessor. 64 K bytes of pro
A 24 K-byte static programmable 

jobs. Any printer can be accessed 
grammable memory. and 2.4 mega

memory board for SS-50 bus sysrems. 
from any termina l. and each terminal 

byres of floppy-disk storage that can 
the M24SS is available in 8 K-, 16 K-. 

can have or share a single system 
be expanded to 4.8 megabytes w ith 

and 24 K-byre configurarions. The 
board is organized in 8 l<-byre seg spooler. Memory capacfty is 400 K 

additional disk drives. The MCZ bytes. 
2/49- r system includes the MCZ 2119 

ments that can be located at any 8 K· 
boundary of a 64 K·byte memory DOS Level 4 supports MBASJC. 

plus a video-display terminal. Zilog·s CBASIC. COBOL. FORTRAN. PL/I. 
RIO 3 operating system. and COBOL 

space. The board uses standard 21 14 
and Pascal. The package includes in· 

or BASIC. Zilog also has PLZ and a 
integrated circuits . Access time is 300 

terracing software. a driver for a 
variety of business-application soft

ns. The 8 K-byre configuration is 
modem. and a utility to help program

ware packages available. In 50-unir 
5199.95. the 16K- 1s 5349.95. and 
the 24 K- is S499.95 . A memory ex mers create interface drivers for 

quantities. che MCZ 2/49-1 costs pansion kit is available for s139.95 . special peripherals. For information. 
S5890. and the MCZ 2119 is 55270. For complete derails. contact Percom conracr Dynabyce Inc. I I 5 lndepen· 
For details. contacr ZHog. I 0340 Bubb Data Company. 21 I N Kirby. Gar dence Or. Menlo Park CA 94025. 
Rd, Cupertino CA 950 14, /408) land TX 75042. !BOO) 527· 1592: in !800) 227-8300: in Ca lifornia /4 I Sj 
446-4666. Texas [214) 272·342l. 329-8021. 
Circle 432 on Inquiry card Circle 434 on Inquiry card Circle 436 on inquiry card 
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What's Newv7 
MISCELLANEOUS 

Release Wire Ties 

Courtesy Plastics has wire ties that 
feacure release levers molded into 
Jocking heads. Squeezing this fever 
allows the tie to be adjusted or 
removed without damaging it. The 
tie can be reused later. These ties may 
be installed by hand or machine. 
They come in sizes for bundles up to 5 
cm (2 inches) in diameter. The Release 
W ire Tie has a tensile strength of 50 
lbs. For complete details. contact 
Courresy Plastics. 250 Alice St. 
Wheeling IL 60090. (3 r2) 54 t-7900. 
Circte 437 on anqutry card 

Apple Users' Work 
Collected Jn Catalog 

The Special Delivery Software 
Catalog program offers a selection of 
user-written programs for the Apple 
computer. This catalog program ls 
designed by Apple to encourage 
people outside the company to 
develop software and ro make their 
applications programs available co 
other Apple users. The first catalog 
contains 12 programs. including a 
personal-finance manager. a BASIC 
teaching program. stepwise multiple 
regression , programs for learning 
geometry and measurement. games. 
a Pascal animation package, a Pilot 
animation program, electronic music. 
and a US geography package. Soft
ware prices are in the S35 ro s 150 
range. Apple plans co update the 
catarog three rimes annually. To order 
the free catalog or the software from 
ir. call 1800) 538·3088: in California 
call j800) 662-9256. To submit pro· 
grams for evaluation by Apple. write 
to Special Delivery Software. I 0260 
Bandley Dr. Cupertino CA 950 I 4. 
Circle 438 on lnQu>ry card 

Color Graphics Printer 
The Moder 15800 r is a color 

graphics printer produced by Printa
Coror Corporation. The device con
tains a microprocessor and features a 
rwelve-nozzre. rhree·color ink-jet 
prlnthead that can print seven colors 
using two- or rhree-color overlays. 
The print head has a resolution of I 00 
dots per inch. The mrcroprocessor 
enables the unit to present minimal 
burden to the hosr computer. The 
15800 I can print on 14%-inch paper 
with 70 characters per line. For fur
ther details on this 56000 color 
printer, contact PrintaCoJor Corpora· 
tion. 5965 Peachtree Corners E. Nor
cross GA 30071 . !404) 448-2675 . 

Circle 439 on inQuiry card 

To u ch-Sensitive Kits 
for Video Displays 

rnreracrion Systems Inc's rouch· 
sensitive add-on kits can be anached 
to any 12- or 15-inch !diagonal) video 
screen. Dara can be entered on the 
screen by touching the appropriate 
area of the screen. The kits utilize a 
capacitance -sensitive faceplate , 
which is mounted in front of the 
video screen. Software and firmware 
allow rhe computer to identify and 
interpret the changes in capacitance. 
The faceplate rnterface uses a Z80 
microprocessor. Custom configura
tions are available. The kits are priced 
under S300 tn OEM (original equip
ment manufaccurer) quantities. Con
ract Interaction Sysrems Inc. 24 
Munroe St. Newtonvi/Je MA 02 I 60. 
(61 7J 244-6825 
Circle 440 on inQuiry caro 

Inexpensive 

Dot-Matrix Printer 


The GP-SOM is an BO-column. 5 by 
7 dot·macrix printer having an upper
and lowercase ASCII jAmencan Stan· 
dard Code for Information Inter
change) set. double-width characters. 
and dot graphics modes. The print· 
head life is 30 million characters. Print 
speed is 30 cps !characters per sec· 
ond). with original-plus-two copies 
capabilities and adjustable tracrors ro 
accommodate paper widths up ro 8 
inches. It measures I 7 I by 328 by 
r27 mm (7 by i 3 by 5 inches) and 
weighs 2.5 kg !5Y2 lbs). Parallel and 
serial interfaces are avaiJabJe. The sug· 
gested reta il price is 5425 . Contact 
Watson. Burton. and Associates. Port 
POB 122, Yokohama 231-91. Japan. 
Telex 3822596. 
Circle 441 on lnqu"y ca rd 

Plug Centronlcs 737 
Printer Into the H89/Z89 

This interface board arrows the 
Centronics 73 7 printer to be used 
with the Heath/Zenith H89/Z89 
microcomputer. lt plugs into either 
machine's internal bus. and can use 
any of the four decoded 110 ports. 
The HDOS device driver provides ac· 
cess to the printer's features. which 
include underscoring; elongated. pro· 
portional. condensed. or standard 
print fonts: sub- and superscripting; 
backspace: and half or fun. forward or 
reverse line feeds. The interface and 
HOOS device driver together are 
564.95 . Separately. the driver 1s 
s 14.95. and the incerface is S54 .95 . 
Order from FBE Research Company 
Inc, POB 68234. Seattle WA 98168. 
Circle 442 on lnQ~iry card 
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What's New? . 
MISCELLANEOUS 

Universal Perlpheral 
Controller for the 28000 

Zilog's Z8090 Universal Peripheral 
Comroller (Z·UPC) is designed tor dis
tributed processing and multitasking 
applications The Z-UPC does arich
metic tasks. transla[lon and format· 
ting of data. and controls 1/0 (input/ 
oucputj devices. IC features 2 K bytes 
of internal ROM (read-only memory/. 
externally expandable from 2 to 4 K. 
Also included is a 256·byte register 
file. three programmable 8-brt 1/0 
pom. rwo counter/timers. and s1.x 
levels of internal prioritized in terrupts. 
The device is offered in four other ver· 
sions. and all are priced at s I I 7.36 
each. in sample quanrnies of I 0 to 99. 
For additional details. concacc Zilog. 

at 45 ns for commercia l and 55 ns for10340 Bubb Rd. Cupertino CA 95014. Extremely Fast 
military devices. In lors of JOO. each(408) 446-4666. Schottky PROMs 63514011 commercial J K·bit PROMCircle 443 on inqui1y card 

Using a (l(arnunilcungscen cech· com SS; the military 53514011 1s 
nrque. Monolithic Memories Inc has s 7.50. In similar quanrities. the 2 K·bir 

Atari 400 and developed a series of fasc Schottky PROMs are s7.50 and s I 125 each. 
I K· and 2 K·b1t bipolar PROMs !pro Contact Monolithic Memories Inc. 
grammable read-only memories/ . J165 E Arques Ave. Sunnyvale CA 

800 Screen Printer 
The Macrotronics screen-printer 

These devices use a programming 94086. r4o8J 739·3535 . package enables users to pnnt an 
cechnique chat doesn't require a sepa Atari 400's or 800's screen display Circle 445 on 1nqu11y cardrate programming pin. Available inonco a Trendcom 200 or IDS 440G 
256· by 4·b1t. and 516- by 4·bit con· Paper Tiger printer. Texc. g1aphs. and 
figurations. the PROMS feacure PNPdrawings can be printed. and the im
rnputs for Jow·1nput current. fullage can be printed in gray-scale. Fujitsu America's 
Schotcky cramping. and three-state or black-and-wh1ce. and reversed image 8-fnch open-collector outputs. They operate LPRINT and LJST"P:" commands are Winchester DIsk Drivesused to print. The package includes a 

conneccor assembly w ith a cable and The Model 23 I I 8·inch Winchester 
a 3 K·byte auto·loading program on d isk drive stores 48 megabytes and Tl Extended BASIC and
floppy disk and cassette. Listings of the Model 2 31 2 84 megabytes; both Memory Expansion Unitsample programs are included 1n rhe feature a 20 ms access rime. The 2 3 I J 
user's manual. The package is priced Tl Extended BASIC 1s an expanded uses two hard disks for storage, and 
at s I 39. from Macrotronics Inc. I I 2 5 version of the resident BASIC in Texas the 2312 stores its 84 megabytes on 
N Golden State Blvd. Suite G. Turlock lnstrumencs· TJ-99/4 microcompucer. four disks, utilizing 589 cylinders ac 20 
CA 95380. !209) 667·2888. It features ACCEPT AT and DISPLAY K bytes per track. An SMD interface 
Crrcle 444 on lnquuy card AT statements. sprites !programmable with data-separation circuitry and in· 

moving objects). subprograms. and ternafly selectable fixed- and variable
error-handling functions. Multiple length sector formats are provided. Novatlon Has 
scatements can be writcen on the The price of the 48-megabyte 231 I isLSI Modem Modules same line with tail-end remarks. Com s3 I 95 in OEM /orig inal equipment 

These modem modules can oper· plex IF...THEN... ELSE sta tements can manufacturer) quantities of I00. and 
ate at rates up to 1200 bps (bits per also be written. the 84-megabyre 2312 drive is S3 795 
second) and are designed for build· The Memory Expansion Unit is ex in the same quantities. The Fujitsu 
ing-block applications with in comput· clusively designed for use with Ex· Model 2 30 I floppy-disk drrve stores 
ers or terminals . The modules can pro tended BASIC or UCSD Pascal. Ver· I I . 7 megabytes and is pnced ac 
vide Bell 202 half-duplex. Bell I 03 s1on IV. which rs newly available. The s1660 in OEM quantities of I 00. The 
answer/originate. COTT European unit adds 32 K bytes of program· 2302 floppy-disk drive stores 23.4 
Standards V .2 1 or V.23. ViewData mable memory to the 16 K bytes res1· megabytes and is priced at S209S in 
European Network. and interface dent 1n the Tl-99/4 . For more 1nforma OEM quantities. For additional infor
with the deaf telecypewriter (TTY/ tton. contact Texas Instruments Inc. mation. contact Fujitsu America Inc. 
network. Contact Novation. 18664 Consumer ReJanons. POB 53. Lub 2945 Oakmead V iJJage Ct 5anta 
Oxnard St. Tarzana CA 91356. (2 I 3) bock TX 79408. (800) 858·4565; Ill Clara CA 95051 . (408/ 727-4300. 

996-5060. 
 Texas (800) 692-4279. 

Circle 448 on Inquiry car<Jc~rcle 4'45 on inc;auiry ca1d C11cle 447 on inQuuy ca1d 
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32K S-100 EPROM CARD 

NEW! 


USES 2716's 

B l ank PC Board - $34 

ASSEMBLED & TESTED 
ADO S30 

SPECIAL: 2716 EPROM'• (450 NS) Aro $11 .95 EA. Wl1h Abo•• KU• 

All•st ans-100Bo••dtha1un1eashesine ru11powero t1wo COMPLETE KIT! 
unbelievable Gene1.a1 l ns.lruments A Y3· 09\0 NMOS ~om~uter 

sound !C's Allows you undO< total compu1er control to 
 s949s 
9ene101e on ,nt1nite number ol special $Ound elfects tor 
gamesor •nv 01Mr P•ogrnm Souncfscan be calloo in BASIC. 
~~s;~i:TL~RLE~~GUAGE. etc (WITH DATA MANUAL) 
• Two GI SOUND co IPUTEA 1c·s 	 BLANK PC 
• FOUR P ARALLE L 110 PORTS ON BOARD BOARD W /DATA 
: ~~E~0~~~i~~~;~%~.{CM:~E'!R vouR STEREO $ 

31• ALL SOCKEls. PA.ATS A.NO HARDWARE ARE INCLUDED 

: ~~s~o~~~c'; ~~~D~~~~~:31L~L~l~c;r~0~E~~~l~~c~~~~SCONTACTS 

• USES PROGRAMMED 110 FOR MAXI MUM SYSTEM FLEXIBILITY 
001h 8as.1e 3nd Assernbtv l.M•guage Pfo9n~n•in11n9 llt\mp1es Ate 1ncr1.1crco 


SOFTWARE: 


~~·:~1scL~.·::~~~~~~~~~:,~n~7:i~~~;~~;',~~:~!~:~~s0~~;~'."~.~~~:.~=~·1~~'.~~!;;'v~ 
•nd Play·Momory. SCL'" 15ava1l•b1eonCP/M'compol•blod••kettoor270Sor 2716 Oi•kette· 
~~ 2708 · S1 11.95 2716 • S29.95. Oo!ke110 1nc1,_,oeo •ne source EPAOM'S "'° OAG •• 

l<IT FEATURES 

1 Uses • 5V only 27 16 (21< x8) EPROr.l's 
2 Allows up to 32K ol ~01lw411re o n line' 

3 IEEE S· 100 Compa11ble 
~ Addre.s.s,able as two independen t 161( 

blocks 
5 Cromc-mco e~umded or Nor1hs, tar bank 

select 
6 On boa1d wa1 1s.uire c11cu11ry H needed 

7 Any or an EPAOM locatoons can be 

disabled 
& Doubl" "ded PC bwrd solder·masked. 

s'lk · Sc reened 
9 Gold p1arad con1ae1 hngers 

10 Unscl c.1 cd .EPROM"s autonu111caUy 
powe1ed down ror tow power 

11 Fully bu1le1ed and t>ypasscd 
12 Easy ond qu1c1< 10 assemble 

16K STATIC RAM KIT-S 100 BUSS 

PR ICE CUT ! 

KI T FEAlURES 
1 Address.able as tour s~µara[a 4K B loc: s 
1 ON BOl\RD BANK SELECT eorcuotry (CfO· 
memco S tondorcl'~ Altows up 10 St2K on 11no• 

~ 	 ~!J~~,;~ri"~~~~~~~:~~'~:~;~TATES 
s Ooubto Sided PC Boaru. w' th •otd., mask •ncJ 
s1 lk sc: reoflo<J J:iyou1 Gold p 11.ue4J coma.ct l ingers 

Ii Alt odd•~" •"d d•1t1 lines ru 11y bullo•C<I 
7 K1t 1nctuoes All pafl:s and soc:ka ~s 

B PHANTOM 1s 1umpe~ ed 10 PlN 67 
9 LOW POWER under 1~ omp$ TV?ICAl lrom 
tne • B Voll Bu" 

10 Bllll'• PC Boaro can be p<>pulated as ony 
nmu, 010 ot •K 

BLANK PC BOARD W/ DATA·S33 

LOW PROFILE SOCKET SET-S12 

SU PPOR T IC'S & CAPS-S19.95 


ASSEMBL ED & TEST ED·ADD S35 


OUR #1 SELLING 

RAM BOARD! 


--~---S-- 1 00 S ___ND..,,. =,,...RME....,,_ _ER BO_____i£.-.N,- --__OU_5=~~.,...=~ti,....T____ARDrvciiv

s379oo KIT 

For 2MHZ 

Add $10 


Blank PC Board 
$50 

For SWTPC 

6800 • 6809 Buss 


Support IC's 
and Caps 

519.95 
Complete Socket S et 

521 .00 

Fully Assembled, 

Tested, Bumed In 


Add $30 


32K SS-50 RAM 


At LHI! An allord1ble 321( Stallc RAM with lull 
6809 C1pablllty. 

FEATURES; 
1. Use& proven low pcower 2114 Slatrc RAMS. 
2. Support• SSSOC - EXTENDEO ADDRESSING. 
3. All parts and 1oek•l1 fncluded. 
4. Olp Swllch addreH oelecl as a 321< block. 
5. Exlended 1ddre11lng ca.n be dlsa l>led. 

6. Wofko wllh all ealsllng 5800 5550 syslemo . 
7. 	Fully byponed. PC Boord Is double 1ld@d, 

pl1led thru , wllh ollk screen. 

16K STATIC RAM SS-50 BUSS 

PRICE CUT! 

FOR 2MHZ 

ADD $10 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED· $35 

Kl1 FEATURES 
, At1dressablc ori 16K Bo\lndarics 
2 US<'s 2 114 Sm11 c Ram 
3 Fully Bypa5$ed 
4 Oo"ble oided PC Boord Solder mas 

.ftnd silk &1;reened l~you• 
5 /Ill P~Hl'S tin.d Socke1s. •.ncludl'd 
6 Low Powl!"r Under 1 5 Amp~ Typi cal 

BLANK PC BOARD- $35 COMPLETE SOCKET SET- $12 
S UPPORT IC 'S ANO CAPS - $19.95 

K s~---~-------- u-1------4-_D-~AEM~- ~'i~LB~fo~~-,- T- ,----

4K RAMS AT AN UNBELIEVABLE 50¢ EACH!!! 

Prime, new, National Semi .. 1979 date coded. full spec. pans. N.S . 
#MM528(}-5N . Same as INTEL 21078- 4, T .I. TMS4060. NECuPD411 . elc. 
We boughI a HUGE OTY_ from a West Coast Distribulor at lruly 
D ISTRESS PRICES! One of the most popu lar and rel iable RAM 's ever 
made. These parls have been used by almost all Major Compuler Main 
Frame Mfg. the world over! Arranged as 4K x 1. 270 NS Access Time. 22 
Pin Dip. These u nits DO NOT use multip lexed addressing. thus maki ng 
REFRESH and Olher timing very simple. See INTEL MEMORY DESIGN 
HANDBOOK for lul l appfical ion notes. The NAT. SEMI. MEMORY DA TA 
BOO K is available al most Radio Shack Stores. Prime unils in origina l 
factory lubes! 

1>\ f' #5280-SN 4096 BITS x 1 270 NS ACCESS 

~~~"o&'•' 8 FOR $4.95 32 FOR $16 
FACTORY CASE (450 PCS) - $180 

Sockets Special : 22 Pin Low Proflle (With Purchase of 5280's) 8 FOR $1 . 
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-1--~~~~~~~~~~~~~~~~~~~~~~~~~~~~-1111 

< COMPUTER PARTS SPECIALS 
74LS175 - .99 8035 l n lel Single Ch i p CPU 6.95 
74LS240 • 1.19 Signet ics 2 901 4 Bil S lice • 6.95 

74LS241 - 1 .19 AMO 2903 4 B it Super Slice - 12.50 

74LS244 • 1 .19 AMO 29705 Dua l Por1 RAM • 8.95 

74LS373 • 1.29 Inte l 27 16 · 1 (350 NS) - 12.95 

NEW! G.I. COMPUTER SOUND CHIP 
AY3·6910 As feRlu red m July t 9 79 BYTE' A ran•as11call·f powe,tul Soun<l & Mu'S1C 
Genern,or Perlect •01 use w11h any 8 B it M1c1·oproccssor Contains 3 Tone Channels 
No•sr Generalor . 3 Channels ot Amph1udcCon1rol 16 bit Envelope P r1odCon1101. 2·8 
0 11 PMo ll ol1 /0 30 10 A Convcr1e1 s. pltis.mlKh mme~Al11nonc dOP1n DIP Super easy 
intcr locc to Iha S· 100 or oth • buOSe$ $11 .95 PRICE CUT, 
SPECIAL OFFER : 5+4--;95 each Add $3 tor 60 page Data Manual. 

TERMS: Add $1 .50 postage. we pay ba lance. Orders under S15 add 75¢ 
handling No C O .D . We accepl Visa and MasterCharge. Tex. Res . add 5%Digital Res~~~~!1> Computers 
Tax. Foreign orders (except C anada) add 20% P & H. Orders over $50, add 

P .O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271 · 3538 854 for i nsurance. 

'TRADEMARK OF DIGITAL RESEARCH . -WE ARE NOT ASSOCIATED WITH DIGITAL RESEA.RCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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What's New? 
SOFTWARE 

CP/M for Heath 

Microcomputers 


Heath H-8 and H-89 All-In-One 
computers can now have the CP/M 
operating system. Three operating 
system modules (BIOS, BOOS. CCP) 
are included with Heath CP/M. Utili· 
ties included are a two-pass 8080 as
sembler; a rex t editor: an 8080 de· 
bugger w ith 1raced execution and dis· 
assembly; a file dump; system genera
tion and relocation; programs to dis
play file sizes and disk usage. set file 
crass. assign physical and logical de
vices. display system parameters. 
copy fi les between devices. and con
vert internal HEX files into memory 
images. Full source code is provided. 
The Heath CP/M operating system 
comes on 5- and 8-inch floppy disks 
for s 150. For details contact. Heath 
Company. Departmenr 350-620. 
Benton Harbor Ml 49022. (616) 
982·3210. 
Circle 449 on inquiry card 

Cribbage for the TRS-80 
Cribbage Masrer prays a strong 

game. pegging its own points in play 
and never missing an opportunity to 
score-especially on points you miss. 
The program shows the order of the 
cards as played for in-play pegging. 
All entries are made by a single key· 
scroke. Cribbage Master is designed 
for the TRS-80 16 K-byte Level Jr . It is 
available from Manhatran Software. 
POB 35. Pacific Palisades CA 90272. 
(213) 454·8290. for s 12.95 . 
Circle 452 on lnQu•ry card 

Software for ZBO, 
8080, and 8085 Systems 

The ZAPS software system has as
semblers and drsassemblers for ZSO. 
8080. and 8085 systems. An editor. 
loader. and che use of rnrel and Zilog· 
Mostek mnemonics are arso featured. 
The system requires any Z80 pro
cessor with a North Star floppy-disk 
drive. and 48 K bytes of program

Three Versions of 

FORTH for OSI 


Starstruck Software has fig· !FORTH 
Interest Group) compatible FORTH for 
OSJ (Ohio Scientific) CSP dual floppy
disk·drive systems. A line editor. com· 
mands for the OS65D operating sys· 
tern. and a record of unused dic
tionary space are featured. This ver
sion costs 579.95 . Contact Back to 
Basic Computer Center. #4 3 Cross 
Keys Shopping Center. Florissant MO 
63033. j3 I 4) 873-4495. 

OSI-FORTH 2 .0 runs under the OS
6503 operacing system. and has ac· 
cess to au commands and resources. 
A 6502 assembler and a text editor 
are included. OSI-FORTH 2.0 runs on 
C2. C3. C4. and ca systems. It is sup· 
plied on 5- or 8-inch floppy disks. and 
has a suggested price of s79. 9 5. For 
details.. contact Technical Products 
Company. POS 12983. University 
Sta. Gainesville FL 32604 . 

Accountant's Software mable memory. The price is s I 00 

DATAWRITE is a CP/M-based 
 TEK-AIOS' OS65U fig-FORTH uses 

client-write-up program for accoun
from Conentropy. POB 316. Yonkers 

the OS65U operating system and 
tants. It supports floppy- and hard

NY 10704 . 
runs coresident with BASIC. allowing 

disk drives and incorporates ex· 
Circle 453 on inq~iry card 

FORTH modules to be integrated into 
panded account-number structures. existing programs. OS6SU will run on6800 Diagnostics OSI 48 K-byte systems w ith dual diskseveral journal options. and complete and Disk Repair drives or hard-drsk and multi-user con
on DATAWRITE. contact Dataword 
report-writing capabilities. For details 

figurations. The price for this system is 
Inc. 1404 I 40th Pl NE. Bellevue WA 

Technical Systems Consultants Inc 
S250. Contact Che Software Federa

98007. (206) 643-2050. 
has a memory-diagnostic and disk-re

rion Inc, 44 University Dr, Arlington pair package for the 6800 micropro
Circle 450 on In quiry card Hts IL 60004. (312/ 259-1355. 

6800 FLEX operating system. In
cessor. The programs run under the 

Circ le ~55 on lnQulfy card 

cluded in the memory diagnostics are 
a Os and Is test. a random pattern 

Interface CBASIC 
With Assembly

test. walking bit tests. a dynamic proLanguage Programs grammable-memory dropout test. 

CBASIC. Version 2. incorporates a 
 and a convergence test 

function that allows assembly-Jan· The disk-repair portion contains New Games for 
guage packages to be interfaced with utilities that operate on a FLEX-for· 

the Apple IICBASJC programs. It permits trace matted floppy disk. There are three 
outputs to the console when a line The Apple now has three new 
pnnter statement is in effecc. It pro

diagnosuc utilities that report unread
able sectors and structural inconsrs high-resolution -graphics games writ

vides for 255 cha racters w be entered tencies among files. two utilities ror re ten in machine language: Asteron. 
1n response to an input statement. A Star Avenger, and Shooting Gallery. 
backslash within a data statement is 

covering data. a utili ty to remove bad 
or in termittent sectors from the free They run on the Apple II under afl ver· 

created as a literal character rather space. a program ro retrieve deleted sions of DOS /disk operatrng systemj 
than a continuation character . fi les. a single-sector readlwnte/mod1fy and on the Language System. Each 
CBASIC feawres 14-digrt accuracy for routine. and a copy utility which ig game 1s supplied on a disk and re 
business applicatrons. and is im quires 48 K bytes of memory. Shoot
plemented as a compiler. It auows a 

nores CRC (cyclic redundancy check) 
errors. This package is available on 5· ing Gallery com S22 .50. and rhe 

rext ediror co be used. CBASIC. Ver· or 8-inch floppy disk for s75. Contact others are priced at 527 .SO. Contac1 
sion 2. was deveroped by Compiler Technical Systems Consultants Inc. Western MicroData Enterprises Ltd. 
Systems. POB I 45. Sierra Madre CA POB 2570. 1208 Kent Ave. West POB G33. Postal Station G. Calgary. 
91024. (213) 355· 1063. Lafayette IN 47906. (3 r 7) 463-2502. Alberta. T3A 2G I . Canada. 
Circle 451 on 1nqu11y card Circle 456 on i nquiry co rdCircle 454 on Inquiry card 
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VISTA. • • • • • • • 

Your Supermarket 
For Add-ons and 
Peripheral Products 

The Vista V80/800/8000 
Family Disk Drive System 

• 	 Full compatible with TRS-80, 
Hea th/Zenit h 

• 	 120 Day Warranty 
• 	 40 Track Patch at NO CHARGE 

V-80 Single d rtve syotem ~ 1 02K) , . , . s 395.00 
V-00 Two d nve system ~204K) ... . s no.oo 
v-eoo Single a nve. 6 52 a rive !204Kl • s 595.00 
V..fJ00-2 Double O•Ml. B52dr.ves (408KI $ 1175.00 
V-aoCIO Single dnve. 692 dn ve (408K) s 775.00 
V-800:)-2 Double dnve 692 <In...,. (8 t6KI 51450.00 

Vista 

Letter Quality 

• 	 Print Wh eel - Industry standard 96-character Daisy 
Wheel (Includ ing the exlencled-life d\Ja l plastic wheels) 

• 	 Printable columns (136) 
• 	 Proportiona l, bi-<lirectional printing 
• 	 Interface - Ind ustry standard parallel {RS232-C; 

optional) 
• 	 Service - Prompt maintenance/service agreements 

avai lable nalionwide 
• 	 Warranty - 90 days parts and labor. one year parts only 
V·300·25 .. . . . ... .. . . .• .... .• , , , ..••••••• , , , , •• , , S 1895.00 

V-300-45 ... , .. , , .• , , .• , , , , .... , , .. ...... , , .. . . , , $2195.00 

Tractor Option . . , .. . .. ... , , .... , . ........ .. . . .. . . $ :mo.oo 


Vista V-100 Printer .•... $745.00 
• 	 9 x 7 dot matrix 
• 125 cps bHltrectlonal print speed 
• 	 138 column 
• 	 lndUS1rfal quallly 

The Vista Model 11 
Totally Compatible with the T RS-80' 


Model II 


• 
• 

• 
• 

Provides one. two or three drives 
Adds up 10 1.5 million bytes of on-line 
storage 
120 day warranty 
Does everthing Radio Shack's 

The Vista V-1000 Floppy Disk Drive 

Vista Music Machine 9 
• 	 NEWI Uses latest State of the Art 

LS I Technology 
• 	 Requires only one slot for 9 voices! 
• 	 Uses th ree AY3·891 O's lo produce 9 voices 
• 	 Plays m\Jsic generated by the ALF 

The Vista V-200 for Exidy 
• 	 Completely packaged syslem, tested and 

ready to plug in 
• 	 Includes: power supply, two 40 track drives. 

case. double densily contro llers, and all Ca·bling 
and total CP/ M'" documentation. 

• 	 Stotage capacity from 400K 10 1.2 meg. 
• SystAm so ftware-VISTA CP/M DiskOpeta tlng 


System and BASIC-E Compi ler reco rded on 

sw· diskettes Prtce: S1arting as low as 


$11 99 .00 

S-100 vorstan as low es 

S699.00 

• 	 Oel\Jxe chassis with internal slide allows 
easy access for drive posit ioning 
and mounling. 

• 	 Built 10 mechanically and electrica ll y 
accomodate sing le sided drives, double 
sided d rives - including, the most popular 
8-inch Winchester and Shugart floppy 
disk drives. and 8-inch st reami ng tape 
cartridge units. 

The Vista Computer Company 
1317 E. Edinger Aven1.1e. Santa Ana. C&llfomia 92705,(714)953-0523 

CALL TOLL-FREE 800-854·8017 
'TRS-80 ts a regflll•nld 1rademartc of Fl•dlo Shack, 1 Tandy Cotporauon 
N Apple ii e reglttered tnt<lemarlt of Apple Computer Co• 

.. OPIM Is • registered ll'ldemarlt ol Dlgltal R..-ch 


board 
• 	 APPLE II~ compatible 
• ALF '" software reo ulred 

MdOn DHnt 
'4CtTrack, ·eouble 
Dentlty 204K ...... 

MPI 852 ' Dual Head, Doubt. 
Den1Uy 'ICel< . . ...... •• · ,. 

Siemens FOO 100.S 40 TracK Doubre 
Density :204K ...... . ..... . 

Slemens FOO 1()0.8 8" Slngle 
Sided DrtYe . ... .. . . . .. . .. . 

Shugan 801 R Slngle Skied Drive .•• 

• 	 Storage capacity from 0.5 to 40 megabytes 
• 	 Industrial quality cabinet with die cast 

fron t bezel 
• 	 Meets all UL and OSHA standards 
• 	 Additional Savings! Front and rear relma 

ra il mounts provided at no ext ra charge 
(no external slides) 

• 	 Desk or rack mo\Jntable 
• 	 Features modular construc tion with 

removable sub-assembly lhal allows easy 
cabinet positioning and mounling 

• 	 Drives pu ll out for easy service and 
maintenance 

Cabine t . . , .... , , .. . . . . . S 395.00 
Cablne1witl'I (2) s109le s.ded drlw s St 595.00 
(Includes power •upply and cable) 
Cabioot wot!\ (2) doubl98'd<!d drM>S 52295.00 
(Includes power supply and cable ) 

Prtce: 


S129.95 


'275.00 

$375.00 

S275.00 

, .. 48.00 
$448.00 
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V-300 Daisy 
Wheel Printer 

expansion sys1em will do... for ress! 

Single dn ve tnon-e xpe ndoble ) 
s .nglc dove expan sion 5y5lem 
Two d ri\ic expansion system .. 
Thro-0 dtr1Je e.K pans.1 on sys.tern 
Addiho M l Clnvos alo ne , . ••... . ... 

s 000 .00 
S1000 .00 
51550.00 
$2 100.00 
s 525.00 

Other Products 
1. 18K RAM upgnicfe kits •.•.••. •• • •••• $ 49.95 
2. NEW DOS 80 .. ... .. ... ... .. .. .... . -$t49.00 
3. LNW 80 (comp 1ter board) •• ••• ••••• • $ 88.95 
4. LNW expansion board ... . .... ..... . $ 68.95 
5. H.C. Pennlnaton books: 
TRS-SO DISK AND OTHER MYSTERIES $ 18.95 
MICROSOFT BASIC DECODER AND 
OTHER MYSTERIES ••••••••• . .•. ••• • •• $ 27.95 

Subsystem 

http:52295.00
http:Aven1.1e
http:51450.00
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.J to 
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JJ tO 

-410 

J...IO 
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.. 10 
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74lS .•. Sl!!tll!I S 
VOLTAGE REGULATORS7-'LSOON' $ 21 

14LSOJJ'~ iJ LMJOOH s io u,,J..&.Q- IH. r ]5 
1'1LSO.i•' ](j LMJOO'' 1 9-5 tJ.\J.u) . J5K I 35 
7-4LSOB'i 21 L\\]().l.H !t5 LM3Ml-10t:: I lr. 
Jo11LS10\I 24 L-\l305tt 7!i LMJ.l-0-241{ I Jfi 
7"' t S.11\1 JI l i\l.J09H 1 "~ LMJ~JC 5 40 
:i".tlS20'\ 1.: lM3MK I 2~ LM.3 ~3.5 ) r.o 
Nt.S1'N' 3.; lMJlht 1 10 L~. 3$J-8 1 5.o 
74LS2'6N .3!1 L.Mll 1· To 21G I 60 L\ H.3·12 ? 50 
74l527N 29 LMJ1111, 2 .&.S LM35l·15 7&0 
?4LS32N J4 LMJ20-'5< :12(1 tMJSl· UI 750 
NLSlrn 3(i LM32CHhc 2: 1(:1 U;':l!'.3·U 10 00 
74LS40N J-lo LMJ::'0·6t< 'l :W U.U:"3Ctt !iO 
NL!i42r~ 4~ u.,320..1 :2'1( '] :?-0 L'.\J1lC::N 50 
1<1LS7lr~ 38 LMJ20--ISI( 2 ?0 78l05ACP 55 
7<1LS74" SJ. l'.ll20~ 18K 2 2-0 78LOS.CP 50 
1-4L$8[i.r' .:.s LA H0·2'4K 1 20 lBL08AC'P 60 
74LS!Km <IJ .02JJC. 4 70 78L08CP 55 
74L5~Jt.I 4 2' l\O.J.0· 5-k 1 JS 10.ll M(P Go 
7.4LS I09N S2 UA0~8K I JS 1'8.Ll?Cll 55 
74LS I 1 ~N .12 LMH0..8l>! \ :l!!o 78LISACP 60 

;:t~i!~~ ~ VOLTAGE REGULATORS 
7~l S1 2 fik 5..i Ta220 JPla1.He• Ta220 ~ PlutkiJ 
74lS1l1N 5g 78C5Cfl' f, 90 7'90~C::I" 'S 9§ 
7.asu&... .:e 7Bl:'CP 'lO 7 ~Jl2CP '9'5 
l"41.S I JS;N (16 1'815C'P 90 ?!ll!C~ 9S 

14lS139N fi6 781 BCP 00 7'!H8CP 95 
HlS1,IS.N I 2'0 tB24CP 90 79!4CP 9S 
74lS•5~t.i .l4 10..•,, • t -Qo1 1l ..-"• t • n...c1 ...,..ll(•n..,., t1,.. 

;:~~~~;~ ~~ ~;;;:;.:i~r,.~~gt' ~~~::-.C.' ,,,~~.;ilP'1-"'°" '-'- - " ' '- ""'N_..__ ._,_ ,_,_,_••-1- --- ' - ' ''- '-- - '--- r-_ .._ .._ ._
*MICROPROCESSOR CRYSTALS* 

1BI 15Cft' ~§
nu1.eo1ocr oo 
76Ll8CP !..5 
'13l"-!4ACJ' tlO 
?.tlt2<iCP 55 
7'9LOJ•t<:;P , !tO 
19L0-JCP ! 00 
79l 05A.C'P I~ 
791,,0$CP I 00 
1!)L~2.loCP I ~ 

7'1.L2CP I 00 
19LI !lACP 1 50 
79U5CP 1 00 
79UBACP I 50 
79LJSCP 1 00 
791.2;;,,cr , 50 
~l2~CP I 00 mail to 01r.1 r M ii Ord e r address shown below 
MC1.i1UU J. go 

and rece ove o I 0 % UISl "Ol":\"T MC14&6L 9 DO 
MC:.l4(i.11Ci !i ~O on purcha:se:5l fro m Hus l)llQO ofSS0.00 o r moro.
MCl461JG •I 90 

To220 CDH OffPr EXl'lllt\S nn .\11rll an. I IUl I 
7BMO~CT S. 8~ 
nlMOIKT 1 -4!l 
7.(IMDRCT I 45 
'1'SMI 2cr 1 4'!i l\0 !1A(SS
7.f!MIS.CT 1 4'5 
7:tlM 1A-tT 1 4~ 
18M20C I 1 4~ 
78\.-"12-< C T 1 <15 

Low P11>fi10 - TIM 
1. t -t. n,. 50"'fl ~00..11 

.-.zr11 1 11 ' 1(1 t. 1:S t. u 
"''"ILl·11 ~O 19 11 17 
M&ZT •TI JJ ~, 20 , fJ 
Attz1., 2' 1'1 :n 11!1 
A..'Oll · l l 
.t.22Z•·n 
A24Z l· TI 

);)
'11 
.J7 

Jl 
;a 
:J6 

_J1 

14 
J$ 

JO 

n 
)-t 

.-.}l.?1- TI •3 •2 u •o 

.uorr.n .it.(t .S!i •;ll 

St11nd1J1rd Sold art.oil - TIN 
1•2" ::ll~-.. p e.Qwp lr;IOW... 
 \ ~ \ 2'J s 11 s '1 

J.Ul 
.ltl '" ~ JJAlf.l .ll J1 J6 lS 

4 •U H ") •;1 •I..,,, 1l' JI fO H 
t.1 !lo, ~ •9"" re 11 '' 1~.,.,"'" llU., IO 

MOl f Oil I 01 I OCi I Ob 

Stnnd.nrd Sotdortall -Gold 
1., .. u...,. ~up 1~ 

AfQ 1, .H I J1 1, Jf I l!i 
AUG !IS S>4 o,~ U 
AIGiG GJ ., 61 ea 
.t.18<i at U o• W 

:;!~ :: : ~: : 
•21Ci 101 I 00 99 ... 
"311G 1•0 1J9 Ill 

SOCKETS 
WIRE 
WRAPJI. 

00,.; • I level 3 
"1.i 1•l4 ?tut Miw 1oov, 

$ 	 5!5 I 6"' S 5.l :II SJ 
09 M ti M 
H 10 f.11 i&I 
)l 11. H 1(1 

'0' 100 '" ,.• 
12J 121 l H 1 1'0 
•n 1:;1.. 1 :u in 
1•J 1•1 14 1 1 4() 
1 8:) 1 1;i 1111 llCJ 
1 !IS 1 !14 1 Dl I !U 
::'-4.J 247 l •I O' •O 

Wire Wrop - TIN 
25 

.1.fW1.n J 1 · !~ 1 : 160~; ~OIO\I~ 
A"'W1' Tl !i' st !ioJ '56 
"'16W1-ll OJ R • • liQ 
••e.W1 -TI 87 •• e.s i!.4 
~1.11 Ill 90 17 la 
~!:i:~: 1: 1:,: 1 ~~ 1 : 
"2SWT-l1 1 :n 1,:)8 1 :)"f 1 J& 
il.Jl.WT•TI 18l l&:l' l .f.I 180 

Motorola'si:t~::~.~ ~ SILICON GENERAL 
;! t~~=~= :~ lJne:u IC ;;intf Voll1ge Complete 
7"LSU'.i·iN Ae.gulz11or 0"11 iJIJ.ooli62 Opto Triac
NLSl70t~ 2 65 214 1>ages . , $4.50 

~:~~:;~~~ ~~ - , ,--.,-- ,-+oriv4:!ri----R-F---,.,,- 3 , ~8-9-
14LS,81 r1 2 'lO TRANSISTORS MJIFJH.!, ]II (111 
7-4LS 100t' 120 M'IJ'.201' 'l I 61 MllfA!id 26!io3 line 
74LS191' esi MRnoe •e06 Mflr~S-lA 265J h .... 
NLSl!lllr~ ii~ MAf2M 1~ 21 MRFA'SS 22 l.4 PJot:;J009 15 lSO s:ua 

1111(0 

l"llMll 

Ill' 
1 10:1 

Jtt 
1•1-N 
JUll 

. .. 

...,, 

CAU !",' Pili 

ll CJI QU 
11CllClll6 
MC.U tllA 
MCJJml 
1101 en• 
lltQ CTI• 
11t1 • alA 
M[t• " ' " 

IHl lCI 


U .. 

IU 


I U. 

1:1 

l tt 


l ll· 

... 


flt( Q fl!IO 
OU!", ,, 

lltl•-tTU 
11~1· ~r' 
11c... cn1 
llt:laltiC 

HW 

(l>ll lC I ( M.H~ C.t..lt . , ,, 

U1H l~ H It.. CTIU. M.1' 
tM .,.IHI 'lltlt OIU 
1 11 

UI 
 ::.::. :~:: :!: :;: 
...Ill Htt ·m• n'l'JA Ui 

nm IK'le (YUi H• 
. .. Mtl•CTI' ... , ... •tl•tn•• . ... 
"" 11i::1t {YIU • n JUt ct• n'IH I U 

._'-"--"'-"-"-'-' -----"-"-"-'-"---'"-'-'-"'-'-' -"'-'"-'-'-"-i ;:~~:~~~! :~ ~=~~:~ ~~~ ~::~:~;·' 2!~~ ::!~~~~:~ : ~ !!~ 1-10 10 up 100 up 

FIBER OPTICS from MOTOROLA 

On ly .... 

$99.00 

The Link Kit 
• praYidet an opcic:el lf'nk c•p•ble or 
• ·min~ dftU ftt NAZ tflll!l 10 20 Mb/ & 

74LS22 1t< 85 M••21e " lla .....901 lOO MOCmo " • oo '" 2114l3 s 3 .90 s 3 .20 s 3.00 
14LS240-N 51'5 '1Rn:11 1s:n MAr:5,t04 J21 MOC>021 a •OO l~ 

;:t~i!~: : ~::~~~ :~~ ~;:!:~J ~!! :::,~: 1 
: ~: : ~ 4116 (200ns) 3 .90 3 . 20 3 .00 

14LSi2... ~h. gs, M RF714 21 6-!.i MRFSOO.. 'J 9l "h•e Ctoe U •ftd 2708 5. 9Q 5. 30 5.00 
;:ill:;~ ~~ t--A-N_C_R_O_N_A_H_A_S_l~N-T_E_R_S_IL_l_C-.-,.--1 2716 (5V) 9.90 9.30 9 .00 

~~t~i~~~ :g :!~:~!:~ '~!:! :~:;~:~:~: ~~:: ~-:~~:~:~!;~ ~:: 2732 (450nsJ 24.90 23.90 22.90 
~!~ii~~ :; ~==::~ : :: !: :~:~::~::!~ ~:: ~!;!:~:~ ~ • ::~ 2732 (350ns) 26.90 25.90 24.90 

-, • .. • hu bulc d••l;n ;~t~~;~ 1;: ~L1~::J- AGP 1 :; : :6:;::~~:~~ !~:! :~:~:~~ ~~: !-~~ Our Very Special
.i/-nqu.1t lon:i a.nd •••"'Pl•• 1•t.S.29gN :?(i.O IC:L,Ulll:·(:Pl 10,00 JC: M 7l17· Alfll 11 U IC.t.OJ'M>-IJE IOD 

• Dllowt hmi1i.eritywith fi'bfl op1fo1 
~ wf'llJt e.i1per lme1111i~ with 

11te1uel cl r eu~ia & 1ru•m1 

74"l S36'!1N 7!'i 1cL1101.c PL 1soo 1e1..in:tn. a 1.J1 ''"" 1e Mn4111- 1.,1 o.u 64K Dynamic R.AM 
KIT. • • lltu.atff1H Q~ft(llJll ICI011C"t lon.t 74 l '5366N 711 ICl,,'l' l l&·C,.Pl ,. 'l'O tC.M71'7·C ll'I IOJ.S IC.M1l70· 11P L IH 

._M_•_o_LQ_•________•_•_•_;•_••_•_P_';_.,______--i ~:~~~~~ 1~~ :~~;;~,~.'~" , ~;: ~:~::~: ~~~ . ~! ;: :~=~=~~ ;~ ~!! HM4864 $65.00 $63.00 $59.00 
1.tl.S37'1N' 1 0:.0 tCMUOS.ll"Q llOO M: MJJ7:J· 0"1,. 1 to ICLl'Uto·C.P'> .lOO

Flasher 
LED 

REd LE D •nd 
FJ..herlCChlp 
l_n One PAc'k•s• 

FRL-4403 741.Sl7ne 1 -lO tl; M7lOIJ-CJ Pf "15 ICM7-l!2.... u••L 11 2S ICLJIOl9·C'C: JO .. N ANCRONA 
Stocks FIRST QUALITY!

ONLY 7'1lSl81f.f 1!i0 llC M l2'0)- All'CI e1oa J(: .M 1".J.2$· 1P1.. eGO IC:LIO••·CCP E 21M 
7.ilS400N I 80 IC M 710S t "~ ••oo ICM7.l'2&·AU1 ll..00 IC:IAIOl!l~cc;: Q ;;! H 

92<: ..a. t(;. M l'l0,_1PA 
ICM1h1 · \l'L 

:Jel JC: Mll2&· D•Pl ll G5 ~Lal l' C::P• 2.10 
Onfy • 

LED BAR GRAPH ARRAYS AND DRIVER 

Z-80 
SERIES 

•4ll 1CM'n2J· ,Ul'l U ~ 

68C)0 
SER IES 

"i° C68001" 
Mi:ll5U52P 

GL· 11 2"1 LED Ana, ia ••Rt UiO 1•rH1ged 2.5 MH:t: MC6eQOP 5 5 90 MC&IU!JL 

In• 12 do1 btlr gnph CDf'II1gura1iM1. Wt\t11 ' l..00-C'f'\J .S 3. ~ MC6B0 1LI 65 8 4 MC6880AP' 

1060 PCi~05A 

, , 80 ~!i06 

ti 90 F"6Sot!A. 
J .14 P6507 
es~ PG!i01.r.. 
G,ll P61!il2' 

u11mdin corn.bM1tlQo11wftJi lt.1111 A ·~•O& . llne1u ~ Z..00.ClC. 650 MCtillO:ZP' 115-0 MCG8S1P 

lev.I l~Jca11on.a e:111 be g91111110,•t1d wmw .l-80.Pl O e 50 MC6805U.2f'2 JO 72 MC:G-$SJAI. 

Gl•l12M2LEDAri•y ..rn1a .. elboveex- Z·8().DAAT IS-4$ MC6808P 1l90 MC48MP 2 1'2: l"Ei!H2A 
1. .12. rti~H3l;"fll do1 ignpti 11 •n1l"!g.ii •• lfl 9 11..-. .,id Z-80-0A.Al-:> 13 !iO MCtiBO!IP' l6 §0 MC6o8.081" 

4tedpo..itiQru OEM Ptic" t ?BQ..$101;1 ~ .+ -'Cl MC6B21P J.:16 Ml:G.81!1?P '1n P6Sn.si 
lfll -1:406: 1.lO Orh'•' " M1 lnHtre1ed c-..1.cuil Z·80·S IO.>g 11!1.20 MCEiU:2BP !'ii 90 MCG.8891' 2 1Z Ji'tl§~4 
LEDd1n.whh'ltM1,P\ltl hoehilWl:!CHlho• Cl..· 1l2'R31 •.... • .. S4 .80 Z·BO·D\!oA 2010 MCfiOAOP ,222 MC66S9r 314 11'65 1..IA 

CMUJH11tvrru. th• L£0' 1011ln•~•p•-.q1,1•lto : Ql.- t12'M2 •....•• $4.80 41.0 MHz ~~~::::~ ~:~: ~-65_0_2_S_E_R-IE_S__, ~~I: 
Vr•'l•u.) • V r•r1M llrl l/l3 IA -2 40&: , ,, . , • • • . . $4.80 "' - ~I A 

._-------------------  --i l·eoA-CPV 5 095 \\t:U.:L§P 2'00 l'ij,!jQ:;i S 640 l'\:i5o::'O 
2·80A..CTC 1 9$ ~84~PI 39 go PG.!>02Al].t.Hht 1' 9() PS!J.20A

The Bright TWO-COLOR LED 
Both Red•orange and Grelln l .ED111 in E095 
the •ama package. Color mixing can 1-24 · · .. S1JIO 

be a1:e0mpllahod due to sapa.ratoenodea. 1 ~~ ::: : '.:: :~:~~ 

•IE California'=' s;~~r,::!cr 
rf>I cc;i......(ld"'• c~rnptf!- , ..,.. 

l2K STATIC RAM MODULE 

UOt)A ti:aylttdTIA:lll 

mDK C011tprcttKtt 
/l:J r. $'pee c•·811d..Bb. 

~Assr~trn .wa usrui~ !hown, Olhr:ir:Crt.1•,111G.1ry 
20JlA C50-n RA M. $1 111.111 FLOPPY DISK CONITR.OLU:A 
211JZl8 JOO.t.1. RAM lil5.I D 20.lA Auy &T n.ttd 
1a nc ?mat fUtM ua.111 
MK DV~AMIC RAM MODULE 

(olSSlMauo •Ml rmm 
111HC 100.S RAM. S1H.I D 

16K STATIC RAM MODULE 
~·SSlr.16tlD <.~D nmo~ 

znu "'~RAM Sll!l..n 

:Si:rhf/P.,&lt•I 1/0 l.n1.rf1u 
ZHH .l.ur& T~ U&D.DO 

4 -Pan P11t11tl 1/0 tnurfu• 
1120" Auy &fruN UH,OI 

MD' CPU2'1 18 S. .)Xlftl RAW ll~..t!i 

2'11 SC 2Qlm. RA fi lU.9& 11 11H. A.urJii Ttllff, 

z-eo;..-1>10 ?9S \lC6845PJ {l'650 .ft6502 81 J'.ll~t l i l:SO fl652t 
Z..IJOA·OART al BS 
2:..90AO.!r.R T·' lei '50 
Z-80-'t·SIOi'C lOt.o 
Z-81lft·SIG11 2J40 
2:,90A.QfAA 1~ .So 

M(6S4 7P I~ 06 .PGSOJ 9 70 P652 IA 
l't.IC~9SCIP l 40 ~!.OlA 10 10 P6~22 

MCl6852P J ~O f'fl.504 9 30 P6~22A 

MCEl8:5-llP J2 llfi P650H1 10 7-0 P65J2 
MC6M9L 21190 PtJ.!.01 9 30 PGtiJ2A 

PROGRAMMABLE 
TIMER 

CALENDE R/ 
CLOCK 

MOOULI 

SJ U.,~ 

PAAEllfl 
INTERFACE 

S.1~I . SS 

llZ&OD 

ASYNCHRONUS 
SER IAL 

INTERFACI 

:S159.!S 

SYNCHRONUS 
SE RI Al 

INTERFACE 

., , 0 eosoA 80B5A zaooo RS232 
CONNECTORS9.70 ;ind Support IC's SERIES 

10 70 f'UC)BOA s~oo ZIJDOl oc 515000 

~ 70 1"8oS5,,. 1 0 00 ZS002 oc I .tG 00 OIJ2SP m•I• "1 9'5 
10 70 P9212 2 lO Z8CB~DC B'9 00 0025S lerne l• 3 60 
1010 1'82 128 -t. . ~O l80731"( 2'S20 HOODS 1 75 

SHi60 P821(J. l10 :lS I04PC '1!~0 S;ET 
70 S2'4PC l 10 Z8 10l'P't 4 M HO 

I Q 70 P82.2(J 2: JO Z8108PC .:; 90 t-------it 
9 10 8220.PC 5180 ZB1200C 5 60 NMOS M ICRO· 

PAOCESSOR 
MC:G8000t Sl.U 1l 

10 70 PB237 22 00 l91 21 PC l M 
9 7{J 82JO.PC 6.00 28t 27DC 19 {10 

1070 P825 1 ~40 l!l lJJP't; 2$0 MC&B0001.4 79 1 1;p 
$90 P8a3 1300 Z9 1](i P'( !>.20 MCG90001.e'.i :nsil:90 
640 P82'5:5A (110 28 1.l;QPC 300 MCGBA88P 1~&0 

& 20 P(t257 , 1..90 Z{lll-<l.4PC J 60 MC64P05:PJ.l l, 1 1'l 
6"80 P8219 t!S.!MJ ZIJ1.tBPc lOO >-------<I 
E40 OP'8l0]. 390 zsu1aorc 2 '1 40 NMOS EPAOM 

1 1 00 OP8l048tll J 00 Z8Ui5P'C 7 6~ W'.Ml68108C'I 32 26 
J 80 O~lQ7N l 911) Z$Ui6 1'C 1 M V i.681f14C JO!l-6'~ 

10 20 OP'8308N 3 90 Z8113 r c VO MCi\'16876(1.(' l09M 

ANCRONA HAS MOTOROLA IC's 
Bf'lll90 I' II MCU09ft li2 H 
.,, ..!JI .Z.•1 M( 1.Jll)JI' ~N 

C.UOS-' I 5 "1 MC 13'0A1JI' I Ml 
C.UOS.9 J _U MC1U9P' '12 
CA.11>71 ;i l:J MC 1UOP 1 11i 
Mlil011)1 1' MC 1 1!~1" 2 10 
MBDtOZ 18 MCU!i 2P 2 01 
M•o:o1 I O:J Mt: 1ll~~" 2 J (I 

MIOS01 l 6' MC::U57P t lo& 
Ml;IJOJ JI' JllJo M~1.J:IHIP 1$(1 
MC....,. >II> MC::UIO· 20 1 
MC:GO$it 11111 .M,C1l1'JI' ••t1 
MCU7" J !I> MCU7JP' 519 
MCOOIP' 1tl1 MC1-JIJ1P l.U 
MC87lli' 1.05 MC::l<ll-OJAP J l".t 
MC.G71ft 2.0L MC:: •40JAU 11 01' 

MCIU•C.l .JI •• 
MCl•MICPI 
MCl•Slf'I 111 
MC1UIP l :I 1 2& 

MC4016P 
MC-41l2'•P 
MC"IOJll,. 
MC.t04A:P 

I '2 ,,.,..... 
Ml;1•G'Ui -4.llll MC:~lll 1172 
MC14iHR 1 H MC:"'!il.NC:IP1 JI 11 
MCUBU Ir.I MC8J11P :Z50 
MC:UUA,\ 1 •Ill MC$911r :l' .,:J 
M C1 u n I •• MC to10• p 9J 
MCUU" 1,31 Mt;'. 1!,"nO•~ I ::.. 
MCU8.t14.. IO<I MC \0 1flL I 2• 
Mi;.14!'.lin 1i11 MC: lt>1HI" 0' 
MC1•!HG 1 BO MCtOUJL :I! J!I 
MC:UIM\ 12'1 MC: 101U\ J·D1 
...CUIDtl.f' 1 U MC \1>1l!il 150 
Ml:1'1Hfl 1-J• MC•l>UIP Jo.t 

ATLANTA CULVER CITY HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 
3330 P1eclmon1 Rd. N.E. I 1080 Jef1 erson Blvd. 2649 Richmond 11 25 N.E. 82nd Ave. 

A1 lanta. GA 30305 Culver Cirv. CA 90230 Hous1on. TX 77098 Por1tand. OR 97220 
1300 E. Edonger Ave. I 054 E. El Ca mono Re al 45 t 8 E. B<oadwav 
Sanra Ana. CA 92705 Sunnyvale. CA 94067 Tucson. AZ 857 11 

(404] 261-7100 (2131 39D-3595 (713) 529-3489 1503] 254-554 1 (714) 547-8424 (408) 243·4121 (6021 881-2348 
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~-hATA PRECISION 
A DIVISION OF ANAlOOIC CORPORATION 

MODEL. DESCRIPTION 

175 
245 

248 

J Yt g ;gw. P 1mabl•· O.M -M 

4 Y, O ;g.t P0on.11bl• D M .M . 

4 Yr DIQ'tl lf"Grtabtl• T'"'" RMS D .M . M . 

PAICE 

s2 19.oo 
385.ClO 

385.00 

100· Hour M ini· Portable 
4'/•· D igit LCD Multimeter 

• 25 R• nt.:i :a. lnlll\.ldll'IO '~• •.Kit AC a1wl DC, bo1h 
W)llA(I• and curref"ll pit.I• f'w• rii:1l.s1M1ce 1anigul 

• SH1i;11iYl11•• aol 10f,l V. 101\A, IOOmn. llA'ld mu;ii i"""m r••ifiing:• 
or 100 Yo'll' 1~00 AC~ 2A, 20 megohm•! • lliuh; •CeunC'V .:ti ± 0 .0:!1 %. 
1"Vl;IP0r'l•IJ tiy l•b•gud• f .C . - t}'pi ir;.•lly, lO 003".llii rd!IJ. + 0 .001 '4 '"i If 
C • Rechargabltl 100.hou• bntL1tl''1' porubYtt)'. plus !in• ofl•••lioi'I (w hill• 

c~ara....,g) • Oig.. cl..r.ar. l.g""corm Ht 0 .4 3'' liiEilhi t.CD 1•111klu.1, 1e11C111t>le 
..,ywt.••• '('flu can ta• t o v.·ork . . iru;; ll;u;fin;i briQhil Sl.inltgl'lt!' 

MODEL 255 • , , • , , , • , , • , , • , . . . , , .. , • , , . , 6296.00 

258 
SBS 

4 'lr D IQtl Fl'oo-1oble Tri.lo RMS C . M M . 

{II Olort POl1~1• 2:50MH~ frciqudlcy C ~ul'l t-., 

385.00 
395 .00 

3 Y, Digit  LCD Display 
DIGITAL MULTIMETER 

• U ~1110 A-ud1ble - [VH· OH•. mul1)-1•11in9 • FHt 
tHUng w1tbou~ 1akin.o yo\oM ..,.:i (Jff 1'1• ehcui1 J"11~·r111 
probi~. • Cuntinulry Te•t w0ott(• an thl•a klwHl 
rui 1.1.en.c 11t nn-ga.1. • Ra~a AJ.a;i ·m wern.1 or AC 

overlo1d <I' u-cldei\1.jrl •p.plk:•1lon:1 o l AC "olt•ge to 
0 H M.S ll'l l)Ul, • S inr; l...taM allrm OP1 na11iatkoe DC 
OYIHYCl•A{I•· • Abo lHtl to!Pc 1...,..1. - h>glc. r,,.."' 
ti-11 1on - 1.!11ycu :1wltehopa"'nog *1!d elo11W.g  d111d1 

an.d tr an'J'l$tOr j1.11'1(1ioM - •1111nt oc_ct.1ref'lce1. 

MOOtL 936. . . .. 5190.00 

• EHV ID LtU . plUg., c;apKilvr. pu•h ..."'51. 
tiu1ron. and •••u=I t h• lllllu• ·to 0 . 1 ~ 

• o.5 i" . 1-.:11ld c.rv•• •I d i1pl11.,
• E111-.:h,11 i vie "'.) i;h..911/ J; vol t"" m•11!1.1.1r• · 

r:n.anl ei reuil (pJ11&on1 pe"lll~) bolcb ~0. 1" 
b114a •c;.c;1,11111<;y Po r • h..tl _, ••, . 

• Uf1t0200hr•ot1pe~iU.iOt"IO"ll6ndUd9V Batt. 
• 8 •••Y pu11'11buU on nng•• cvva. 0 .1pf t o 

1ttt mlc:.r ci t an-cl.a. 
• 811.s t of •II It "• •••'f 011 th• b<udi!•I • ontv 

MODEL 938 S185 

0.1° Resolution, LCD Display 
TEMPERATURE METER 

• WID£ · 5'1ANCJ INO - [-J6"~C 10+1so•c :n1-1ss· 
t.o 30l" F • ACCURATE - ± .4. C/ ± O.?• F ovat 
Mcu11oh1111g:9 • FA.ST  lheconduo9'9% oftin.al 
cliafllO• h11 reKll"'D • ..,EftSATILE - •wl~ch·n· 
l.c;t11 ble r..olu1i0t1 to.1• ri• , .. I 11n.d d11g rH1 C er 

F • HANDY - -l't to cany. hotd, U.H. fH•d 

• TOUGH - t•hH 1v.ryd..,. f1-9ht: UHgl v•t m ...... 
l•in:1 c• l ~ri1HOl'I . • COM P'LlliH. - kldudoe h.itl· 
INlllU!l.fl~l'ilm r&r1g• l>fOb* • USED EV~R'W· 

Wl1f:Ae - .nterNI 9V biat1.-y o r line OIHl'"~ion 
Ct I$AC. 47  GJ Htl wl1h. opti0t"l1d ll•Hl'll'l' ellmi1Uot<ir . 

MODEL 940 .... . . .. . .. . .. .. $195.00 

11-~~~~~~~~~~~~~~~~~~~~--1 

SIGNETICS 
'nle lnstructol'so. 

o..i.... c.m;..... 
fooi elud n s llY\U) ll'l111i;, VV"' ~ad 10 

wrn e, 1un and ch:bui;> nu.tn1JiU • 
l ;l"'i,111~• prv11•~ms HG>Y1ood · ~ u no 
comp.xi JlilC l•g.D 

HAMEB 
1O Megahertz 

HM307 
SINGLE TRACE 
OSCILLOSCOPE 

• IDEAL SERVICE INSTRUMENT 

• T l ME BASE 0 .2 µs  2.0 s/c m 

• LPS·TRIGG ER • COMPACT 

• BUILT· IN COMPONENT TESTER 

o•., 
$404.25 

20 M egahortz 

HM312 
DUAL TRACE 

OSCILLOSCOPE 

• 10 x B c m DISPLAY 

• LPS·TRIGGERING 

• BANDWIDTH DC - 20MHz 

• TR IGGERING up to 30MHz 

• FULL X  Y OPERATION 

50 Megahertz 

HM512 
DUAL TRACE 

OSC ILLOSCOPE 

• SWEEP DELAY 

• DELAY LINE 

• BRIGHT DISPLAY 

• BANDWIDTH DC - 50MHz 

• TRIGGERING up to 70MHz 

• AFTE R TR IGGER DELAY LINE 

• OVERSCANNING INDICATION 

• IDEAL FOR COMMUNICATIONS 

AND DATA PROCESSING 

50 Megahertz 

HM812 
DUAL TRACE STORAGE 

OSCI LLOSCOPE 

• 50 MHz DUAL TRACE 
PLUS VARIABLE 
PERSISTENCE 

• DELAYED SWEEP WITH 
AFTER DELAY TRIGGERING 

o.., 
S1485.0Cl 

• STORAGE OF SINGLE·SHOT· SIGNALS 
" AUTOMATIC STO RE " 

• LE D INDICATION FOR OVERSCAN , S INGLE 
SHOT, TRIGGER ACTION DELAY MODE, 
" AUTOMATIC STORE" 0 01, $4035.00 

Universal Oscilloscope 

Probe 

s3600 
SWITCHABLE Xl and X10 Attenuat.ion Factor 
KEV A0011'10NAL FIEATUR£S: • 100 1H:r b.h11ch1o...;dth • Htti!!..'Y 
t)\1w 111> • Bu:·ttk iC:dn111n cito1irr co1'!!1uir1vr • Sle-tid.rr. fl it.:llile c•ble 
• 6ft.. calih! h;ingtl• • Wldq 4;n11111rnsallo11 rru ttJ'C • Fils 1111 sco1~1i 
• Grnund TC fol'"' IKC CillB be ad~V-dtcd at tip • I nc ludes sr'flu G 
HOOK l.C. TIP. BNC ADAPTOR l~SULATI G TIP "-nd TRIMMER 
TOOL ACCESSO HIES.. 

NO DISCOUNT COUPON 
FOR ITEMS ON THIS PAGE 

CALL FOR QUOTE ON QUANTITY DISCOUNTS 

l<EITHLEY 
3y, D igit Hand· H old 

DIGITAL MU LT IM ETER 
MOO EL 130  0.5% ti..i.; DCV ICCUIA"C!'f' . ~8 ,.~... 
•nd 5 •uni;;liOn.i; OC Y6l1J., AC W'llU. OC •mpL AC amp1o •t11i 
ohm• • Aut.o 1:.ro Hid •uto poll•ri,y • low b.an•fV 

indlti.iUOf Md mucto. m.uch more ,,.,,.. . . . . . S 115.00 

MODEL 1 31-0.2fi.%bHicOCV 111 .:t:iarae:y • 25 ra.ngu 
.nd ·fi funoG"tlon•: DC volt._ AC YOitA, DC amci11. AC •mJl• lt'ld 
otim.. • Diod• tHI • Atno uro end • u1o polti rlty • Low 

baDA"f ll"ldioHllM 11n<1 mucPt more •. , •. , , , . $1 J4.00 

4V. Digit LCD H 11nd· Held 
DIGITAL MULTIMETER 

0 .06" 0.CV ec:curac;y • 4 Yi-·dl1P\ rnQlullon • S 
ful"Citloos • Euv to r•1d. 0 &" LC 0 diaP'•v • 100· 
t.:ii.- m. lro;i.sn •rt •lual.n• b:ll'M•'l' • jl[l11rwr+d11101 
w .11rrui 1.1u1r .....,.,.. 1°'41 cl INon•rv Ille f•melnt. • 
Rellabl• n:itery s-~tcl'lu d•er ly dl1pl.ty renge •"4 
tunciUi>f\ • f\1Uv p.IOtK~•d Ir-om overlo•ll IOOOV 
mu OCV. 1OOOV p•1k ACY •114 3001.' me1. Ol'lm• 
• IOA i;u,,"'11 r9n9• I ACV turu•11twl d11'1 , o 20KHl 

MODH135 .... $2 19.00 

4'/• Digit Bench/ Portablo 
DIGITAL MULTIMETER 

MODE l 176 - O.&% 9C-<ilffl•c.,. b91i>W 
20VD(: •ndlOH.H:rAC . :r:oooo i;oOl.'01 
d i•pllllr'f • 0 .15" ~t;[} cli•pt.11~ • 15 fUftC• 

dons: DC wl1s, AC v.oh~ DC Amp' AC 
amp~ •!Ml oblru • Furrc11on •nil r•ng• ~~ 
M1nu~u:;l1 10I'• • 1000 tMlillf' ti.Hwy life typio1I I 

MODEL 176 ....•..• , , • .•....•• , • . .• , • , $249 .00 • 

MODE L1 78- 0.04'6. lnslc •ecw•cy • 20000 G°""' dJt.play • 0.8" U!O 
"•pl1y • l llOOV il np<U' pro'•"·Uori • Eu.,. io use • 3 'unc;,fon1: OC voly1. 

4C VQlts. ohm1 .,,. , . • • • , • • . • • • • • • • • .. • • • , • • • . • S.249.00 

1304 Cerryir-11 C.ua .. ...... .. ... .. ..... .. ........ , $10.00 
1 7 68 0.wUIJry [ llm ln,.t.-or , , , , •• , , 

1788 R11 Cl1H i;•iabla B•rt•r)' P•dl .. 
.. 40.00 

79 .00 

4y, D igrt LCD 
Bench/Portab le 

D IGITAL MULTIM ETE R 

a 2000 GOUn1 d ~1plsy • 0 4" lCO oeti•!>4-Y 
• Fut1e1icn •r'lld IMIO• llllWll..llldllEQf:f. . '5 
F11r1c1 lona.. DC lf'(llU. DC •mpL AC ~l's. 

FUlllty 1>rG~ac;1 1dl • 1· year tNti•rt 1iie lromo •l~•line 

KTM•2 CRT(TV K .,.bd Tum Sl-49 

!FLUKE!. 

and 

BENCH/PORTABLE 

DMM's 

THAN DAR Pulse Generator 1..•~•.,••ml Frequency Meter 1••"•" '""' 

E lAR 

• IOtt1 - 200M"' lAHOiu~ion l p1Pft1..csO..,mn:1111.
nwitu r•na• • s S.•l•C't11 l>I• G111a hm·H • tn~u1 
0;1ttsr •h1r1 30m.V rm1 Ac;ri:ns (ul l A.-,g1 .,,di O~~•r 
th!.••• '0mV 1m• frarn 2Qf.I., - '00Mli.1 • ~" B.•Oigll 

LCD D~apb)o • A"1cm•ck.tt,> Poalt l0!1 H011< lm•I Poln1 
e To1•1i•e Mo.d"' fo• Foq,"•nt0I•• U'p T.O 20Ml'U 
• IMH1' IR'L Tlm•b•H Av•••bl• • A••rPanetSocll•t 
• tn•cH.i;;e'n Unit t lhi:rt11 M..s!P•d (l< Hr °" Mtl~I 

llt:k I g 111 dlan 1chnrt I 11 , Oiler 11m 11 •n1s. t.n r I d Ci c i1 , 1 sl u1p .. d leiro ic p j 

1350 :l!h l)lr11lt ihnd11 D.M . M. 

1351 :I. Yr 0.lglt 8.1mch D .M . M w'1f'I ?OA. (;llUMll r•nog• 

1760 l~ C>igi' lhnch/Port..-bli9 Tru• ftMS ""'d d6 O . PJI M 

2480 4~ C>1g f1 &oni;:h/Pol'l..'IJI• o.M.M 

24EIOR 4 !/i CHgil 81iu.eh/P 0o1..til• Tru• RMS. 0 MM . 

5740 1 [},i;i:I 100MHf Mu b11i.an.: 1iicn. C out1ti11 

5800 II [}ig1·1 1S20MHl B6flC:l'l/ P01Ubllo ftetli.l •ftC'f Count•~ 

5801 a O'IJl l IS:i!<lMHz Beine:ll/Port•~• ~feQotl•ncv Co1.11u.-. 
5845 8. 0 '1,Jl t 150 MH1 M-t.1,,H LM1cl~n CoUllter 

215.00 
205.00 
360.00 
JJ0.00 
3ti0.00 
326 .00 
485.00 
525 .00 
J.40.00 

ATLANTA CULVER CITY HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 
3330 Piedmonl Rd. N. E. 11080 Jefferson Blvd. l 125 N.E. 82nd Ave . 1300 E. Edinger Ave.2649 Richmond 1054 E. El Camino Rea l 4518 E. Broadway 

A1lanta. GA 30305 Culvor Clly, CA 90230 Hous1on, TX 77098 Por1land. OR 97220 San1a Ana. CA 92705 Sunnyvale. CA 9408 7 Tucson. AZ 85 7 1 1 
(4041 261·7100 (213) 390·3595 (503) 254·5541 (71 4) 547-8424(713) 529·3489 (408] 243·4121 (6021 881 ·2348 
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HICKOK 
DIGITAL MUlTIMETERS 

DMM+ 
VARI-PITCH + 

LOGl-TRAK = 

MX-333 

Quit& Portable 
Very Affordable 
ond Unbelievable 

thlD' PET compu·ter may 
v • ry w e ll be a 

Hfetim& inv•.atm•nL.... 

• 'iV 1'l'nt.:• Separntor c.ircuit 

• High•&.anslllvity 1mV/div 
(5M Hz) 

• Sweap timo m.ognifior 
(10 timos) 

• Z·n:id:.r; input (tnte•,.11)' 
modu lation) 

I
•Sign.al delay line 

I• 
X·Y opotulon 

• Trnco Rotation 

Model V302B 

$995 

• Large Keyboard 
r-=-~~~~~~~.....~~~~~~~~~~~--J •Separate Numeric:= AP PRODUCT S Pad 

M • Graphics on l<ey5 

· • 
124 

·'~ 

~li D;SCOUNT ~ 
~ COUPON ~ 
~ BringthioCOl 1J10N ln1ooneofourstoresor ~ 
~ ~ mei1 to our Ma il Otdet addre.ss. shown below ~ 

and receive• 10% 01sc ·o1 · ~T ~ 

on pvrchases from this pa9e ofS50.00 ormora. ~ 

ou........................ I 
~ SIATE 

PORTABLE thondor 
OSCILLOSCOPE 

_,, 

XJl - '12'CIP 
Xft -$55(,. 

XR2206KB FUNCTION GENERATOR KIT XIH.1J5 5Cfl 
Xrl ·'!of.e CP 

OP ERATtS ON UT NER' .Ml.·L5StlCP.,.........."'" ·~...I llllMlHCP 
.llR·55!M:f' 
lllR·50CP 
lCR•L.!67CP 
.xft>.11,HC,

IN ClUDEs All PARTS TO I XR-1'G•Cllf 
8! MOU NTED ON PC SOARD Jdl,.14HP 

X0 -1•89N' 
Xft...15!14 M 

o..ir ...$19.95 X'1.-1f'iHN 
XJ1 -:r200C.1" 

f'O•U su t•l11ot 11t~uat11 
XR-Z201Cll' 
)tft - ~2'0,CI" 

•.Jt I . I • ... lUH55&CI" L" U1 ,_... .•. •• Jllllt·UOJ(I" ... "" '" I .II ... ·" Xft·34-0J:CI"' '20 ... 00.. ·" ... XA.)52o1CI" .... 2-"'" 101
I.It 1.$• ',. llA..... t~ft,(:,. 

· ~· ... .. 
LO• 1.a• ',. Jl.R.,llS1CP ..... ,.,, ... 
2.0 1 1.111-l •:J• lllt-41105-(,. •.31 1.10 ... 
I. II .. ,. Mlt-411tlC,. "' l ,OZ ••I.I) ... ·'· XR"'S!ill{:P' ·"' ... "... .•. •• d-41hl(,. 

·~· '·°" .. 
LO> 2.<10 1.71 )11t,553JP L'l I... ... 
LOO ·" " Xlt-55!::1.AI' 1.U 2.SO 2J)t 
1.00 ·" ·" ~· - risJ•CI" .... 1.5.9 l.J.J 

1l.13 IL14 ,,. Xfl,.55l4ACP .... UI ue,,. l .Bi z.;u iut-11111' ..... '·"" ..... 
1.111 ... .7• Xft..e121P l .2 _5 I.BO ,..., 
UI ... .79 )Cfl.... JJl-CI" )1!i 3.00 250 
1,111 ... " JCll-1HOOC,. 1 .a~ 1.4e .,, 

PLESSEY 
ir d 

P:::.~:r 
C•p nciU>11 

S1rlH HO 
MINIQIOX 

SAMPUiR Model• 753 & 756 ASC U Ka.yboard Kit• 

S26.00 For Hobby orOEM M lcroprocnaor U•en11 


e f'wll 12' C:h4of•n.. .UCfl (JHJ e 83 K.,..._.,....... A1illi •3.J 

h:ar-t(~lll • R"llla-110·10,_.C ao..d e tn......- MOS .,..

MARK IV LED POWER LEVEL INDICATOR ~Mne . T•o·l(t'f ~......, . MOBmtJDn ~9'11t.1.evl• .. • lhifl _. ~ .__..-.!,,.... !hn:.t.(J~~li(1"1i • 
• Cu•~ lb•1<·~•P• • :;1 UM10tr.n..u.11C~·tt;1n1 • .&.i.at..o1. 
l'•tirr • Low *llkl"C. llC..,.wt..:t... • And Mllldlo M.e.ln 

• 0 1spl•'f RangCJ ·36d8 te>+5d8 
KJT $JI .SO • Ftoa11ng or Gtadu•I Ou•pu• rndl( Oting 

fi.2 K1y pt!Qo11• 1tyl• -.;1ytiomrd· Ki1 .. • MU!Lt:fl
• Kit includes transistors, ~eds, c0ipo.ci· 7153.A &1me •• •bo¥·• u..uiftbl•d . • , , • , •• $79 .9$ 

Oo•v $380lH~ 51 K1y Fiun ASC.11 luvbNrd ldt •• , , Ht.'96 
?SSA S:1m• ._, Ibo"'• HHmbl1d . •• , .••• ffl-'5tors.. rttsislors, PC Bo.ard, and s Hk •• 2" 011.....ICRT701 Plutic •~IHun for 113/'t!G . .•.. $ 18 .00scireened men1I front panel e UQHT
702 StHI Hdo:t...r1 for 75J/7!56 ,. ,, ., , S:ZSl.Sl5 • SMALL SIU
l63MF Mc11,1111"1d"111 fl r1m• f.ar 713 •.• , . . . •.• . H:.91!1 1 1 0- ~,~ ·- · a-t lllEIBHT o> I 
755MF M oraitll'IG' ft•n'I• for 756 • . • , , • , , •• . $t.t$ 

- THE NEW NLS TECHNOLOGY • UlTIIAlOW e •UTOlllATIC Cl~CUIT 
POWER POWER ODlllN IORTOUCH/TEST 20 CARBON FILM RESISTORS CONSUMPTION UNUSCD SECTIONS 

TOUCH/TEST 20 comn (;Om· FULL LEAD • HIGH QUALITY • 5% TOL HIGH QUALITY CARBON FILMpl6ttwlth l"l 1";1(1' tO"W4fO• 
tur• prciltoe,. compooff'lt 1«-Jt •o lOO 230 1 .01( .S.3K ! OK lOK •oo• 3>011: tJ:lM 3.3M RESISTOR KITS~tplo1. b•tt•nes •"d e-tiu~e• •••• ... JOO ... JOKl.I K J .8K HOK JOOK 1 . 1M 3.l!ilM1. I I YnrL Ordtir 't'o..19 lODAYI Y. Watt - 5% Tolerance" J9 ,,. 390 1.2.t< 3.911. "" ••• •20• 3901( 1.2M 3 .I M12 
OfiO.fR NO. PRICE u 4) ... • :IO 1.)K 4 lK ... 4)K UOK 4301( 1.)M 4, )M tACH SET CON''rAINS il40 AES•i!iTOAl!im:nu-- lUTHll MJ5 150 oo l . &K 4 . )X 4'101( 1.&M 4.7M•• 47 

20 ••<!h d "'--" lak...l'lg u '\rN1 i•n111.1-TIJOJ ~ Mtl ••• ... "'"" fi , IMv . •• •• ... ••• 1.&K 5. tK ,.. .,. .... 15101( UllM
1Ll4H~ CAii ii 1.0f.I 100 1000 1.0KO 10 0 1001Ct'l 1.0MO... 1.81( 5.ftK ••• ••• .... HOK 1. IM O. I M•• •• '"" 1,50 150 1$00 1,511;0 I SKO 1&01<0 1.SMO20 .. ,00 u .o 2..01( e...u """ ••• 2001( 1112DK 20M 8~2M 

c_ 

22 •• >20 ... 2. 2K 6 .8X ,,. ••• ,,.. 151101( 2-2M G~BM :z.:m 2.zn 2100 2,2Kn 22Kn 2201<0 2.2 Mnlntersil LED or LCD 
24 71 240 7110 2 . 41( 7.SK 2.•K 1•• 2411• 1&0 K 2. 4M 7.6M 3.Jn 3JO JJ:On J .JKn JJKn :no1m J ,JMn 
21 82 210 eio i '1K 8-2K 21K n• .,~. no• :2. 7M e.aM3 Y. DIGIT PANEL 4.10 • }0 .. ,on • .?K O .Ch;.n OOKJl 4.7MO 
30 .. JOO 910 J.OK 9 .1k 30K JOOK !UOK 3 .0 M 10.0M e.80 Hn fl!On tU!IK.n UK.Cl ti901Cfl .&B OMETER KITS 

~ W•U .. .. . ,$1.79 p•r- C ,__________R_S_·_1_4_·2_5_eo_..._._,.,_._w_l_S1_,._•_••_•_1n_•_2_4_••V. W ott ...... $1.69 por COUILDAWORKINGOPM IN lo\ HOUR WITH 

THESE COMPLETE EVAWATION KITS ORDER 0111~Y 1111 MULTI P~H OF 100 P IE CES PER VALU ~lil NEW JO MEGAHERTZ :':1':c~~~ OVA• TRACE 
TH I Ul•U "*""' Clllll:I 104 .,ouru1lr """' Ill ll"r l•1:1.r1 klW' 

t.GSl P'G101VJJ•ng ns. c omplete W•\tl AJD t.Ol'!Nner Vtdl 
lC.D d"p1.-,. tl •C~I o r lCD d r 1.p L 1y~ '11071 1(1u. p1011HM XI MECAHftll 1.t~0"!'1~I.! $2.15 ~o~!!! $2.10..ul'l'l• l..u -.,, lftCJ PC bil,.- rd Llo r • lld>d>V<\d'! I) p;.,..I thll'l•r M'Sl·2JO Hct~DO 

IClllDltV il.C:O, '"'' 1nnaw1 ~LEO) . 111 ~· l$MCQ..HEllllRAVAll..AS1-.E IN THE FOl..L.OWINI:; VAL.WES IN O HM$ 
MS·ZIS o...i t..... S-4:97.ID 

:J.J 15D 300 J. DllC. ~-U ioK 18DK ..o. MS·lS s.1n1tl• ,,... Sllt ,00 
10 180 3.30 

...... 1-AK 
LSK 

3. 311C. 10.0K 22X 

.,.... 220• I .OM e ool!Jo ·~""";:'~rd ·-t.• ""'4~...o :r:oo :1.s<1 120 :Z.OK ..K 12.0K 21K 2..2M 
100 220 470 , ,QK 2..2K 4. 711C. tl!i .OK J.lX 390K 4 .7M 

STARTER 12:0 270 610 t .2t( 2'" 5-. tll{ II.OK 39" .... .C}Qt( 10.0M 

SD SYSTEMS ....... 3lOK 

"'OIU..Ul.. I( INILICIHTWEIGHT [ "'•1'60 U1th• C.1• 1'.MS·Ulnll•t .... 00 
M$-:l:JEJ )f1i.~ dt" H•f, •-w•.t.• "D.I 4,-14, 1a-......... 410......,._,,,,.,.,.. ,. &:IOOOZ-80 ·svSTEM 1-----------------------i J.U-un:11 lh.1•<1- ' " M • •.•~1.a ..01 •1-•• \...m.. c.... LAt5·l30I "'400 

3V.-Digit, LCD· Display :dl·ZZOJCJI' 1.1' ..Tha 180 Sl•n•r Kit by SD Sr•t•m.• EXAR Xll•Z:ZO&CI' 1.111 J4 ..." DIGITAL MULTIMETER .,, ,.,u:••• th• paw•rlul Z8Q micJoprOC!es· )·24 l,.,,,.,~ :ori·Z20r0Cf' 
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P.O. BOX2208V CULVER CtTY, CA90230 

IPHONE ORDERS 12131 841 -4ll&4 I 
"'-Gldll'"UOO "iWlSJOOL1taowJr1::1111.tip.llll~ W.n!l!l'Ct..pr 
...O!AS."'1!1c.... ,..,.Hf'lflr:.hlll fN' ·dlwttUHl,,_lllL l'IMl'bd.... 11!11 
~..._ 41'» _. .tr-u ~ ~II IJl"lll ~ N11 111peqil'N 1-~ 
SIM""""" ... •llff ... .lrl.Jll Dr•i fllurt Yll 1il91W .. l!tM re tt1ti~IS-· ATLANTA CULVER CITY HOUSTON 
3330 Piedmon1 Rd. N.E. 11080 Jo ffe•son Blvd. 2649 Richmond 1125 N.E. 62nd Ave. 1300 E. Edinge• Ave. 

Allanla . GA 30305 Culver City. CA 90230 Houslan, TX 77098 Porlland. OR 97220 San1a Ana. CA 92705 
14041 211-7100 (213) 390-3595 {7131 529·3489 [503) 254-5541 (714) 547-8424 

POWER SUPPLY 

• 

5 Volt3Amp 
APS 5-3 

•·9 S37 25 
10 -up $35.55 
2fi.wp $34.04 

SANTA ANAPORTLAND SUNNYVALE 
1054 E. El Camino Rea l 
Sunnyvale. CA 94067 

1408) 243-4121 

TUCSON 
4516 E. Broadway 
Tucson, AZ 85711 

(1102) 881 -2348 
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P 
LOWEST PRICES f{j\an ONTHE J.l 

American 
Electronics 

INCORPORATED 

74LSOO .28 74lS155 
74LS02 .26 74lS158 
74 LS03 .26 74L.Sl60 
741.504 .26 74L.S l61 
7RS08 .28 741.5162 
74LS09 .26 741.5163 
JlllL.510 .26 741.5164 
74L'S20 .26 74L516.S 
74LS21 .28 74LS170 
7•LS22 .28 74LSl14 
74L.526 .49 741.$115 
74LS27 26 74LS190 
74L.S30 .28 74LS193 
74LS32 .32 74LS 195 
74L.538 .32 74LS196 
741.$42 .115 74LS221 
741.548 .78 74lS240 
74L551 ~s 74L5241 
74LS54 .35 741.5243 
74LS74 .38 74 LS244 
74LS75 .60 74LS24S 
74LS8J .44 74LS253 
741.585 .96 74LS257 
74LS86 .95 74l5?SS 
74LS90 .69 741.5259 
74LS93 .69 741.5279 
74LS107 .45 74 1. 5283 
741.5112 .38 741.5293 
74lSll3 .48 74LS298 
741.5122 .48 74LSJ66 
74LS123 .95 74LS367 
74LS126 .69 74LS368 
74LSl38 69 74LS373 
74l515 1 .44 741.5374 
741.5153 ... 74 

BYTE April 1981 

115 
75 

.95 
es 
95 

160 
.es 
.65 

1.75 
75 
75 
.7S 
.95 
.95 
85 

1.40 
165 
1.65 
1,45 
145 
2 25 

9S 
96 
95 

2.85 
.44 

100 
185 
l20 
95 
,55 
,55 

1.39 
139 

•l"lilOltrAOP -~111' 
1""'4~.I l"flj,,"ioC,IO'd 

MISCf.lLANEOUS 

80311C 2.llS 
NE55SV .27=·.....
1'9 15 

~ _.. '85 
7808 

~~-/ 
MC133QAJP 1.80 
..Cl350P 1.1~ 
..Cl:lSSP 1.50 
1..MleON 1. 75 
NUMN 1. 2$..::i....... .50 
15410 SCR .05 
IT..10 1Rl.IC .05 

211• 200nl 3 .50 
21l4LJ00n. 3 .75 
2114L 200n1 4 ,215 
411ft 300no 4.115 
411e ~ S .4!i 

8 

at~~~~ 
Computers 

For Business, Learning and Entertainment 

EPROMS 
2708 lk .18 5 .115 

8 FOR 40.00 
271$ 2k .I 8 9 .115 

For More Information Call 

TOLL FREE ORDER NUMBER 
800-531-7466 

Texas & Principal NUMBER 
511-581-2765 

Telex Number 767339 

SN7402N 
SN7404N 
SN74Cl8N 
SN74 ION 

Dept. B, 1117 Conway 
Mission, Texas 78572 

. 20 SN7440H 

.22 SN7442N 

.22 SN7443N 

.24 SN7445N 

.22 SN7451N 

VisiCalc 
For the Apple 

and Atari 

$129.00 

.22 SN74141N 

.57 SN74151tl 
78 Stl74153"" 
.78 SN741S4N 
.20 S""74155N 

.69 

.65 

.es 
1.25 
.80"""'" .. 8FOA 80.00 SN7412N .28 SN7454N 20 SN74157N .69

213:2 4k a8 2•.115 SN7413N .35 SN7474N .32 SN74160"" .952715 211 .18 6 .1'15 SN7414N .49 S""7H5N .32 SN74161"" .65 
tr ~paei p..t. 

SN7416N .29 SN74S2N 1.05 SN74163N .es 
SN7417N .29 SN7492N .50 SN74164N .87 
SN742JN .28 SN749Jtol .411 SN74165tl .87 
SN742~tl . 25 St17495H .so SN74 174N .95 
SN700N .23 SN7496N .70 SN7417S"" .69 
St174 a11• .29 SN74122N .39 SN74180N .7S 
SH 4 SN74136N .95 SN74191 N 1.15 



REGULAR $3250.00 UST 

INTRODUCTORY ~l/))41 ~@ @@ 
PRICE ONLY ~~I.:\]~ C 

320K 

MINI DRIVES 


SHOWN,8" 

and 514" 10MB 

HARD DISK 

OPTIONAL 


INCLUDING CP/ M2.2® 

(Last Month At This Price) 

1 YEAR PARTS WARRANTY!
IMMEDIATE DELIVERY! 

(90 DAYS ON DRIVE PACKAGE, KEYBOARD AND LABOR} 

@[}{]§©~ lf[}{]§~§ [?§&lfMOO§~~ 

TERMINAL 

• 	 Feather Touch Capacitance Keyboard 

• 	 60 Key Standard ASCII 
PLUS + Hex Keypad 
PLUS+ 8 Special Function Keys 
PLUS+ 20 Screen Editing Keys 

• 	 SOROC Type Screen Attribute Set 

• 	 Half Intensity 

OPTIONS: 

COMPUTER 

• 	 8 Slot S- 100 

• 	 64K Dynamic Ram 

• 	 4MHZ Z-80 

DISK 

STORAGE 


• 	 Dual Double Density 
5Y.i Single Sided Drives 

• DOUBLE SIDED Option 

• 	 Serial Printer Port (150 · 19.2K) • Double Sided, 77 
Track, Option• 	 Double Density Disk Controller 

• 	 Programmab le Baud Rate • Color Matched Enclosure 

• 	 Programmable Keyboard Set • Self Contained Power Supply 

• 	 Dual 5%" Double Sided MPI 851 (640K) add $225.00 

• Dual 5%" Double Sided MPl 891 (1 .2MB) add $360.00 

t Dual 8" SIEMANS FDD120-8 Drives (1MB) add $250.00 

• 	 Dual 8" QUME Double Sided Drives (2MB) add $625.00 



Circle 260 on Inquiry card. 

··l.OC: ··- ..... 

....·--..·-·

.... ...... 
POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USEDtN PRI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
NO. KITNO. TAPS 2x8 Vac 2x 14 Vac 2 x 24 Vac WxDxH PRICE 

T1 1 OV, 110V, 120V 2x 7.SA 2 x 2.5A 3>,4"x3%" x3~" 21 .95 

T2 2 OV, 110V, 120V 2x 12.5A 2x3.5A 3>4" x 4%" x 3W' 27.95 

T3 3 OV, 110V, 120V 2x9A 2x2.5A 2x 2.5A 3'A " x 4%" x 3:-:" 29.95 

T4 4 OV, 110V, 120V 2x4A (28V, CT) 48V, CT, @3A 3>;," x 3%" x 3"" 22.95 

T5 OV, 110V, 120V 2x3A 2x2A 3" x3" X2 V. " 14.95 


POWER SUPPL y KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
1TEM USEDFOR @+6Vdc @ - 9Vdc @+16Vdc @- 16Vdc @t 28Vdc SIZE WxDxH UNIT PRICE 
KIT 1 15 CARDS SOURCE 15A 2.SA 2.5A 12"x5" x4X" 52.95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 12" x 5" x 4~" 59.95 
KIT 3 DISK SYSTEM 15A 1A 2A 2A 4A 14"x6"x4~" 67.95 

DISK SYSTEM PWR SUPPLY "S3" ASSY. & TESTED, OPEN FRAME, StZE 10"(W)x 6" 1D)x 4'.{ '(H) ... _.. . .. _...... - - - - .92.95 
UNREGULATED OUTPUTS: t 6V@1 2A, ;t 16V@3A. 
REGULATED OUTPUTS: + 5V @4A, - 5V @1 A, +24V @4A, SHORTS PROTECT. IDEAL FOR THE SYSTEM WITH 10 SLOTS MAINFRAME & TWO 6" DISK 
DRIVES, SUCH AS SHUGART 801R OR SIEMANS FOO 100-8. tOPTION: OVP lor +5V @ ADD S!>.001 

DISK DRIVE POWER SUPPLY "R3" ASSY. & TESTED, OPEN FRAME, SIZE: 9" (W) x 6'/''(D) x 4Yt'. '(H) _.. ___ .. ___ .. _.... ... .... 67.95 
SPECS: + SV@ SA REGUL, OVP, -5V @ 1A REG ., t 24 @ SA REG., SHORTS PROTECT. OPTIONS: 1. REPLACt: + 24V BY + 12V 

2. ADD ± 12V @ 1A, $12.00 MORE. 
IDEAL FOR 2 SHUGART 801 /851 OR SIEMANS FOO 100-8/20Ch8 DISK DRIVES & ROCKWELL AIM-65. 
SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADO&•;, SALES TAX. OEM WELCOME. 

la ® 

Yes! We supply INISAI compatible products ..., 
NOTE: "Original" I MSAI parts were purchased at the clos ing business sale of IMSAI Manufacturing Corp . 
WW Components also distributes 5·100 buss IMSAI compat ible parts and boards . As suppl ies of " or iginal" 
parts are exhausted, WW reserves the righ1 to supply equivalent compatible parts not made by IMSAI . All 
items I isled as .. Assembled & Tested" have been assembled by WW Components and carry a 1 year warranty . 

1·8080 S·100 THE OA I GI NA L IMSAI : Mainframe with blue cover, c:ardguides and hardware 
ENCLOSURE spaced for PS·28D 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-B 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·28D 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·B, RAM Ill, 10 slot terminated mother
System w/MPU·B board, PS-280, and jump start front panel. A complete 64K system! 

Assembled & Tested $1250.00 

CPtM ® 2.2 NOW AVAi LAB LE · CP/M for the IMSAI floppy disk system. Version 2.2 is 
for IMSAI available for the DI O·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 ma i l • shipping charges added. 

California Residents add 6 .5% Sales Tax . 

376 em April i9s1 Circle 281 on Inquiry card . 
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NICad Battery Fixer/Charger Kit 

assembled. 25 PROM capacity $37 .50 

PROM Eraser 

Opens shortoo cells that won' \ hold a Charge 
(with timer $69 .50). 6 PAO~ capKity OSHA! and 1nen charges lhem up. all in one kit wn"u 

UL version $69.50 (with bmer S!M. 50). 
 partsalld instruelions. $7.95 

Z8D Microcomputer Rockwell AIM 65 Computer
16 bot 110. 2 MJiz cloek. 2K RAM. ROM Bread · 6502 based single boald '"111 ful ASCII keyboanl
boord sp;ice. Exaillent !or cont1ol. Bare Board and 20 cOlumn ltlermal pnmer 20 Char. alpMl\U· 
$28.50. Fu• 11 $99.00. Momtor $20.Dll . Power meric dosplay, ROM mOllllor. lully expalldable.
Su11ply Kit S35.00. Tiny Basic $30 .DO s.405.00. 4K version $.450.00 . 4K Assembler 
S·1DD Computer Boards $115.00 . SK Basic lnlerpreter $100.00. 


6K S1a11c Godbou1Econo llA K11 149.00 
 Speaa\ sm<1 I power supply for Al .165as.sem. in 

16K Stauc Godbout Econo XIV K11 269.00 
 frame 554 .00. Complete AIM65 in ltorl briefcase 
24K Sta11c Godbo~t Ecooo XX-24 ·1 4KOO w1tll power s"ppty $499 .00. Molded plastic 
JZK Stallt Godbout ECOllO XX·32 Kit ~I . 00 eoclos"re to 111 both AIM65 ilrld power S"PPf\' 
16K Oyriam1c RAM KJt 289 .00 $47.50. Special Packaat Pnai: 4K Al~ . BX Bask;, 

32K Dyriam1c RAM Kit 328 .00 power supply, cabmel $625.00. 
64K Dyriam1c RAM Kit 399 .00 AIM65/KIMN IM/Suw Elt 44 pin expansoon 
Video Interlace K11 $139.00 board; 3 female and 1 lllille bus. Boarn plus 3 

ooonectors $22.95.BD IC Update Master Manual $39.00 
Comp. ICdata selectOI, 2700 pg. maste• referenai 60 Hz Crystal Time Base Kit S4 .4D 
QllJde. ();er 51.000 cross •elerences. Free updaie Corovert sdigllal crocks from AC~ne freQuency 
Sel'Yloo lhrough 1980 Oomeslle postage 53.50. to crystal ume base . Outs1and1ng accuracy. 
Modem Kit $60.00 Video Modulator Kil S9 .95State ol lllt an . ong.. illlSwer. o 1uning B~S Cooven 1V set lnlo a high quality morn1or w/o sary. 103 compalible 300 baud . loe>:pensive attecting usave. Comp kit wiiu• lllslruc. -

LAC 7000 + Prlnter $389.00 
acoostic couple• plans llci"ded. Bd . ooly S17 00 

Multi -volt Computer Power Supply 
40 '2C col"mn dol matnx 1mpaCl. Slel. paper. 8v 5 amp , =18v .5 amp , Sv 1.5 amp. - 5v 
lntel1aoo all persollil computers. 5 amp. 12v 5 amp, - 12v Ol)tion "' Sv. "' 1211 

64140132120 "'rsion$405.DO . Op~onal cables are regul•led . Basic K11 S29.95. Kil with cllaSsis 
available alldall hardwm $43.95 . Add$4 .00 sllippmg.K11 

ol 11a1dware $14 .00. Woooorarn case $10 .00 .LRC 7000 prlnler Jnlerl1t e cable lor Sup r Ell s1.50 snipping . wflll soltoro S3 5.00 

TEAMS: SS.OD min. order U.S. Funds . Call! residents add 6% la1 . 

RCA Cosmac 1802 Super Ell Computer $106.95 
Compare tearures belore you decide to ~uy ariy
o\Jm compuler. There is no other eoo>puter on 
the m<1rket 1oday 11la1 has all the desirable bene· 
~ts o1 ll>e Su erEllforso~ttlemOlley. The Super 
Ell is a sma I single board compuler lhal does 
many big things. 11 ls an exe11llent compuler for 
training and 1or learninv programming with Its 
machine language aAd yet 11 Is easity e~anded 
wi1h addlllonal memory. Full Basic. ASCII 
~~oards. video chartcler gtneratlon. elc. 
Be1oreyou buy another small compuler. seeii ft 
includes the following leatures: ROM monitor: 
Slate and Mode displays; Single s1ep: Optional 
address displays: Power Supply: Audio Amplifier 
and Sj)l!aket: FulPy socketed 101 all IC's: Real cost 
o1 in warran1y repairs: fu ll doc"menlatian. 
The S"per Elf Includ es a AOM mooitor 101 pro
gram loading. editingand Decutlon wllll SIHGU 
STlP 1or prog~m debugging whicli Is not in-
eluded on 01hers a1 the same prioe With SINGLE 
STEP you can see lhe micrnprocessorchipopera· 
Mg w1lh theuniqH Quest address anddalJI bus 
<f1spl:rys belore, during '1ld """' extcuMg In
s1rut1rons. Also. CPUmode and inst1ut1ion cycle 
are decodoo and d ~splayed on 8 LEO indica1ors. 
M RCA 1861 video011phlcs chip allows you to 
conn~HoVo"' own TV with aninexpensive video 
modulalor 10 do graphics and oames. There is a 
spoa.ker system Included for wri~ng your own 
music or using many music programs already 
w111ten . The spe>ker amplifier may alsa be "sed 
to crive rnl:rys lor COlltrol P"rposes. 
A 2~ key HEX keyboanl includes 16 HEX keys 

plus load, '"'1· run, will, Input, memorr pro
19'1. monllor Hi tel and slngle step. Large . on 
board displays provideou1Jllll and optional high 
and low 1ddr1a. There Is a 4<I pin slandard 
CO<lnec.1or slot tor PC cards anda 50 pin tOMec· 
tor slol IOf lhe Quest Super upanslo• Board . 
Power s"pply and.socl:ets for 111 IC's are In· 
d "ded In the prlcepl"s adetailed 127pg. lnstruc· 
tion manual wtricli now includes over 40 pg.s . of 
software irllo. Including a seri~ ol lessons to 
help oe1you sianed and a music program and 
graphi cs target oame. Many scliools and unlver· 
sities ate using\heSuper Eh sacou rse of stlldy. 
OEM 's use it fo r training and R&D. 
Remember. other compute1s only otter Super EU 
features at addi1ional cost or not at all. Compare 
belore you buy. S"per Ell Kit $1116.95, High 
address option $8 .95. Uiw 1ddreu option 
$9 .95 . Cutlom Cabinet willl driDed and lillltl llerl 
plexiglass lronl panel $24.95. All metal u pan· 
sion Cabinet. paln1ed and silk screened , wi111 
room for 5 5·100 boards and power supply 
$57.00. NICadBatte~MemorrSaverKUSS .95 . 

I lots and op1ions also completely assembled 
and le.sled. 
Oues1dtla. asortwarepublication for 1802 com-
P"ler usu rs ls available by s"bscrlptlon for 
S12.00 per 12 issues. Single issues Sl .50. Is· 
sues 1-12 bound St6.50. 
Tiny Basic Cassotte S10.00. on ROM $38.00. 
original Ell kil board $14.95. 1802 1ollware; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip B ln1erpreter SS.SO . 

Super Expansion Board with Cassette Interface $89.95 
This is lruly an astoundingvaluel Thls board has 
~n deslgnl!d to allow YD" to decide how you 
want i1op1ionl!d. The Supor Elp111slon Board 
comos wlUt 4K ol low power RAM M ly address· 
able anywtme In 64K wilh bullt·in memory pro· 
le~ and a casnne Interface. Ptovisions have 
been made IOl au other options on lhe same 
board Bild 11lits neatly into Ute hardwoodcabioet 
alongside theSuper Ell . The board lflcllldesslots 
for up to 6K ol EPROM (2708, 2758. 2716 or TI 
27161and Is Mly soc*•l•d. EPROMcan be used 
lorthe monitor and TinyBaslcor oUlerpurposes . 
A. IK Super ROM Monllor $19.95 is availableas 
an on boord opllDn in 2708 EPROM which has 
been preprogrammed wilh a prog ram loader/ 
edi tor and error cliec,~ing muUL file casselte 
re<idlwrite sottware. (relocatable cassette file) 
anolher uclusive !rom Oues1. It Includ es re~is ter 
save and readou1 . block move capability and 
vkloo grapllicsdnver with bllnl<ingcursor. Break 
Oues1 Super Basic V5.0 
Anew onhanced version of Super Basic now 
a allable . Ques1 was the \1rs1 company 
worldwide lo ship a lull siw Basic for 1802 
S)•stems . Acomplele functi0<1 Super Basicby 
Ron Coker Including lloaf~ poml capability 
w11h scient1l ic notat ion n "m~er ran9e 
.!. .17P') . 32 b11lnteg£1 .< 2 illion: mulli dim 
arrays . stnnoa•rays: s1nng manipulauon:cas-

Ohio Scientific Computers 

CIP Serles 2 5"55.00. liko an Ap,ple atless than 
half the price! CIPMF Serles 2 51199.00 . 
Minil loppy version with additional RAM/ROM. 
Complele so11ware and pe1ipherals available. 
S!fld tor free broch"re. 

Gremlin Color Video Kit $69 .95 
32 x 16 alpha/mlm~rlcs and graphcs: up lo 8 
co!Qfs w1\h 6847 chip: IK RAM at EOOO. Pt"gs 
1nlo Super rn 44 pin bus. llo high res. grapltlcs. 
O_n boo,d AF Mod"1a1_ _ ____ ______ _ or_K11_S4 .9_s______ 
1802 16K Dynamic RAM Kii $149.00 
Expand•blolo 32K. Holden relreshw/clocks up to 4 
Milz wino wai1slates. Addi . t61< RAM S63.Dll 
Tiny BHlc El:lended on ea..one $15.00 
(added commandi Include Slnngy, Al'fllV, Cu
sene 110 elc. I S·100 4-Slot Expansion S 9.95 
Super Manllor VI.I Source Llrlln9 $15.00 

poi11ts can be usro wilh lhe regisler save learure 
toisolat• progrnn bugs quickly. then rouowwith 
single step . If )IOU have lhe Super El:pa111lon 
Board "'1d Supor Monitor lhe monitor Is up and 
running at Ille pu.sn ol a bunon. 
Olher on board options Include P1rallel lnpul 
and OU(pul Por1$ willl lull handshake . They 
aflow easy connection o1 Oil ASCII keyboard to Ille 
input poll. RS Z32 and 20 ma Cuinnt Loor 1or 
teletype or olller deviai are on board and I you 
need more mllRlory !here are two S· 100 slo1s1or 
.static RAM or video boards. Also a 1~ Super 
Moni1or version2 with videii Olivet lor lull capa
bllitydisplayw.tf1 TinyBasicamlavideo interlaai 
board. Parallel 110 Ports $9.65, RS 2'32 $1.50, 
m 20 ma l/F $1.95 , S·10Q S.C .50. A 50 pin 
connec1or set wi1h ribbon cable is a.vailabte al 
SIS.25 ror easy connection between the Super 
Elf and tile Super EJ:panslon Boanl. 
Power Supply Kil tor the complete syst•m (see 
M"Hi·vol! Power Supply ). 
sett• I/(): save anc load. basic. data aJld ma· 
chine language programs: and om 75 state· 
menls. function,~ and operalions. 

ew improved taster versiOll mcludmg re
number and 1!$S<jnlially unlimited va~ables . 
Also. an exclusive user expandable command 
library . 
SeMal illld P•ralllll uo included. 

Super Balle o• Cas.sene sss.oo. 

Ell II Adapter Kil $24. 95 
PlugosinloEllllprovidingSuperE1144and50 pin 
pJ"s S-100 bus expansion. (Willl $"per Ex· 
panslon). High and low address dl~plays, stale 
and mod e LED's opbDnal $18.00. 

SuperColorS·10DVldeo KllS129.95 
Expandable 10 l56 x 192 hioh resolution color 
gtaOfllcs. 6847 wllh all di:sptay modes computer 
conlrolled. Memory mapped. tJ< RAM expanda
ble lo 6K. S-100bus t602 .80llO.8065, ZtlO etc. 
Dnlers: Send lor ncellenl prlclnglmugln 
prog~m. 
Editor A.uembltr S25.00 
(Requlre,1. minimum ol •K for EIA plus user 
source) 
lBIT.l Tiny BHlt Source lllllno $19.00 
Super MonU.orV2.0i2 .1 Source Urllng S20.00 

FREE : Send !or your copy ol our NEW 1960 
SID.OD min . ea:kAmerlcard and Masler Charge accepted . S1 .00 Insurance oplional DUE ST CATALOG . lncl"de 4Bi• stamp
Poslage: Add 5 r.. c.o.D. $10.00 min . order . 
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Add-On 

Disk Drive 

I 


Subsystems .. ...


F0rApple, TRS-80, S-100 
Based Computers 

Expansion and enhanced capabilities are key words in achieving full utilization ol your computer system. Our complete line ol LOBO disk 
drive subsystems are the ideal , cost·effective way to prov ide the expansion capabi lities you need to meet your system growth requirements. 

All o1 our sutJsystems are complete, thoroughly·lested. 100% burned·in. and leature a 1 year 100% parts/labor warranty. 

S-100 BASED GENERALAPPLE 
3101 Minlfloppy. 31O11 Minitloppy w/inlertace card COMPUTERS II t OESCRJ PTION6101CA One SA.80 0 in cabinet w/power. DOC · Controller . cable and manual 

8202CA Two SABOO 1n cabinet wlrxiwer. DOC ' C0111lofler. cat>le and manual 
 M01lElNO OfSCRIPT IO.~ TWO SA80 1 tn Cilbinet 

5101CA One SA650 in cabinet wlpower. DOC ' Contre>tler, cable and manual 
 4101C SMOO in cabinel wlpower Two SA8 01 m cabinet wlpower 
5202CA Two SA850 in tabinet w/power. ooc· Controlle1 . cable and manual 8212C Two SABOi m cabinet • /power t wo SA85 1 on cabinet 

5212C Two SA85t· 1n cabonet • lpower Two SA85 1 on cabine t wlpowe1•Double Density Conlroller 

TRSBO 
MODEL NO llESClllPTION MOOEl NO OESClllP TION JR 
4101C SA400 in cablnc l wlpower CBOB Cable lor TASSO Eight inch Floppy 

B101C II One SABOO in cabinet wlpowe1 lor Mod. II LXBO Double density expansion interlace 
 INVENTORY CO., 
8202C II Two SABOO in cabinet wlpower tor ~ od. II AS232 Oual Serial Port Option 
CB02 Gable lor Mod. II 16K 16K Byte RAM for LX80 (32KB max .) P.O. Box 185, Santa Yhez, Ca., 93460 
caos Cable for TRS80 M1nrlloppy VTOS 4.0 Disk Operating System (805) 688-8781 

STAND ARD RS232 CABLES 

PART NO. DESCRIPTION 

RS232 MM9 Male to male 9 It . cable 

RS232MM18 Male to ma le 18 ft cable 

RS232MF9 Mate to female 9 It . ca ble 

RS232MF18 Male 10 fema le 18 ft. cable 

RS232FF9 Female 10 female 9 ft. cable 

RS232FF18 Female 10 female 18 ft. cab le 

RS232 M09 Male to ooen 9 11. cab le 

AS232 M018 Male 10 ooen 18 ft. cable 

RS232F09 Female to ooen 9 ft. cable 

RS232F018 Female to ooen 18 It. cab le 

PRICE 

24.00 

29.00 

29.00 

34.00 

34 .00 

39.00 

18.00 

23.00 

24 .00 

29.00 

DISK DRIVE POWER CABLES 

PART NO. DESCRIPTION PR ICE 

PDC·S 5 '1• · DC Power Connec tor 24" lone 6.00 

PAC· B 8" AC Power Connector 24" Iona 6.00 

PDC· B 8" DC Power Connector 24 " Iona 7.00 

PAC-80 8" AC Power Connecto r for 6.00 
Double Densilv Disk Drives 

AL L ASSE M BLED • NOT A KIT 

DISK DRIVE CLOCK/CALENDAR 
SIGNAL CABLES FEATURES 

Single 51
/. " Drive Cable $24.00 • 12/24 Hr. Format 

Dual 51!.'' Drive Cable $29.00 • Month-Day-Year 
Quad 5 '!.'' Drive Cable $34.00 • Day of Week 
Single 8" Drive Cable $24.00 • Leap Year Bit 
Dual 8" Drive Cable $32.00 • 4 Interrupts$40.00 Quad 8" Drive Cable 

• +-30 Sec. Adjust
Please state type connector: 

• Battery Backupcard-edge or socket. 
• Simple to Program26 Pin Card-edge Connector 

to DB25S 2' long $19.00 
S-100 Clock 
A&T $150 
Kit $100 
Bare Bd. $ 60 

4116 - 8/$30.00 
Apple Clock (200 ns) 
A&T $150 

2708 - $6.00 Kit $100
2716 {SV) - $9.00 Bare Bd. $ 60 
2732 - $25.00 

2114L3 - 8/$28.00 
 TRS-80 

A&T Only $150 

WE ACCEPT MASTER CHARGE, VISA & AMERICAN EXPRESS 

Apple is a Trademark of TERMS: Cash, checks. money orders, cred it card . LAX COMPUTE.A PRODUCTS Apple Computer Co. C.O.D. under $100.00 add $2.00 C.O.D. charge. 
4728 Manhattan Beach Blvd. Minimum shipping & handling charge $3.00. Prices TASSO is a Trademark 
Lawndale, CA 90260 subject to change without notice. All sales in of Tandy Corp. 

Amer ican dollars on ly. (213) 542-4505 
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6502, ZSO, 8080 AND 8085 USERS 

JOHN BELL 

ENGINEERING'S 
eso2 AND zao 

MICAOCOMPUTE"S 
ARE DEDICATED COM

PUTERS DESIGNED FOR 
CONTROL FUNCTIONS. 

TH ESE BOARDS FEATURE: 
• 2048 BYTES EPROM 
• 1024 BYTES RAM 
• 	ALL BOARDS INCLUDE 

COMPLETE DOCUMENTA
TION 

• 50 PIN CONNECTOR IN
CLUDED IN KITS AND 
ASSEMBLED UNITS 

• 2716 AVAILABLE 

'90HN Bl!LL l!NQIN,ERINO'S NEW zao 
MICROCOMPUTBR PEATURES: 

zao CRU SOFTWARE MPATIBLE WITH 
zao, 8080 ANQ 8085 MICROPROCESSORS 

• 2048 BYTES EPROM 

TROLLED 
•USES ONE 6522 VIA (DOC. INC(..) 	 • Z80 PIO (DOC. INCL) 

• 2 8 BIT BIDJRECTIONAL 1/0 BORTS 2 8 BIT BIDIRECTIONAL 110 PORTS 

USE YOUR 8102 OR zeo MICROCOMPUTD TO CONTROL l!VBRYTHINQI 

SEPARATELY 

JOHN BELL ENGINEERING'S 8102 
MICROCOMPUTER, 2716 EPROM PROGRAM· 
MER AND APPLE II PARALLEL INTERFACE 
PLUS THE APPLE II MICROCOMPUTER - A 
COMPLETE DEVELOPMl!NT SYST•M. 

6502 MICROCOMPUTER FEATURES: 
• 1024 BYTES RAM 
• 	2048 BYTES EPHOM 

• 2 16 BIT PROGRAMMABLE TIMER/ 

COUNTERS 


•SERIAL DATA PORT 
• LATCHED 1/0 WITH HANDSHAKING LOGIC 
• TIL AND CMOS COMPATIBLE 

80·153 ASSEMBLBD $110.9& 
BARE BOARD 124.91 KIT $ 89.91 

• 	YOUR HOME SECURITY SYSTEM 
•HEAT CONTROL 
• LIGHT CONTROL 
•SOLAR HEATING AND POWER SYSTEMS 
•AUTOMATIC CONTROL OF TAPE 

RECORDERS 
• TRAFFIC LIGHT CONTROL 
•IRRIGATION SYSTEMS 

•AUTOMATIC CONTROL OF VIDEO 
RECORDERS 

• ROBOT CONTROi:: 
•AUTOMATIC DIALER 
•AUTOMATED SLIDE SHOW CONTROL 
•COMMUNICATION SYSTEMS FOR THE 

DISABLED 
•THE WORLD 

• 1024 BYTES RAM 
•SINGLE SV POWER SUPPLY AT 300MA 
•CLOCK FREQUENCY IS 2MHZ, RC CON

• LATCHED 1/0 WITH HANDSHAKING LOGIC 
•TTL AND CMOS COMPATIBLE 

80-280 ASSl!MBLED $129.95 
BARE BOARD $29.98 KIT $119.95 

$JOHN BELL ENGINEER.ING 

ALL PRODUCTS ARc AVAILABLc FROM: JOHN BELL ENQINEERINQ ,.....--~ 

~ PO_BOX 338 • REDWOOD CITY, CA 94064 • (41 5) 367-1 137 MASTER 
~"SEND FOR OUR COMPLETE CATALOG I ADD 6% SALES TAX IN CALIFORNIA. ADD 5% FOR SHIPPING AND HANDLI NG. CHA.ROE 
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M ICROCOMPEQUIP 

ALL ITEMS BELOW SOLD AS IS - NO RETURNS I NO REPAIRS 
CALL FOR AVAIU\BIUTY: LIMITED QUANTITIES 

Soll For U..1 Prko PoLym.orpMo Sy1t•m.1---  8K A-mblod 289.00 
A.I. Cybomollc• SpMChboud 260.00 380.00 8K M•mory &•rd 225.00 
An•d•• "4{l Columa Prilll•r 64 1.00 BSS.00 Po ly KBD !69 .00 
Buo2 BK Momory Boord Auomblod 2ll .OO 282.00 8813 Z880.00 
Commo<lor• 2001 ·8 81C PET 550 .00 795.00 S7•lilm 0 37B.OO 
Cra l9 M -100 Tr&11al.atu 122 .00 199.95 88 -Sr1tom 2 529.00 
DoJOD c.-n• !i>t01looo 88.00 120.00 Syit•m 12 K.Jt MS.00 
Oynobyto NU:*<! TormtHl 245.00 350.00 Sy1t•m 6 1134.00 
DlgOol Srotoan l>1'o.l 8" S!nqlo Don1ity 2293.00 2732.00 Vid..o C.rd 210.00 
Dutronh!• Poly Z-80 UPQra.d1111 K.tl 123.00 169.95 Proc:•110r Teeb 
Dutronico lmwl Z..90 UP<Jr•do Kl1 116.00 159 .95 Cull BD A ...m.bl•d 139.00 
E.;J.ctio Corp . S11porollj p for Applo D 75.00 95.00 BK ()ynom lc fla.rn 115.00 
f idolily l:loetron"'• Ltd . l6K ()yn&1:11 ic Ram 300.00 

Levo! I Chou Cballonqor 120.00 75 .00 64K Dya..,., le R•0> B7B.OO 
L.ovol 4 Choc~or ChoUooQor 100.00 115 .00 Ei:t•od•d Sule Ca.1NU• 21 .00 
lAi'Y•I 2 Ch•eli:u Chall•ri.9•t 40.00 40 .00 SOL 20 WIO Memory 1270.00 

Goo •9• Rl•k In< . Pe1 K•yboiSrd 176.00 250 .00 Sy•tem II Kii 1262 .00 
1m ..1 CPU Boord 12S.OO 175.00 Pana..,ole Mcl'!:Ucr 143.00 
Icom MJcr·o Per lphua ll S" Duk Drlvo 821.00 IO!IS .00 SD Soloo 32K t>y,,..., lc Ram Boord Kil 332.00 
lnt•r1• c Dal• lol• riuh. TnmiJ:ial 595.00 874 .00 SoHd Stair• Mu.tie 16K SiaHe Ram Boud Ku 300 .00 
Kool Mooro 8.K RAM 4SONS 148.00 197.50 Sonl.bw..1T.cb.,lc•I (SWTPC) 
K•nl Moor• A. lpba Di.aplay Mbdll]ofl B0.25 107 .00 MF-68 D~I 5" Floppy 796.00 
MoWl•it.in H.:rdwer• G r11phiC11 T•rmitlal 79.00 

AC Coo1tol Applo 132.00 189 .00 Tocboic• I 001190 t..bo (TDL·Xl100 ] 
AC H.•mot• 95 .00 149.00 110 boord · SMB-1.1 Z57.00 
S· lOO AC Co.ouol Kil IQ.1 .00 149.00 32L Sii riH K M.timoty Boa id SS9.00 
AC M•mote Kit 67.00 99.00 Fortrn IV Sor.37 m .oo 
AC Coo trol · Applo KH IQ.1 .00 145.00 Fot'H.a.111 IV S&t.41 779.00 

Mlc 1om&Uo11. Dual MeCD.or•• 8"' di1k drlv• 1467 .00 1990.00 X11 oa Alpb• 1.5 823.00 
Mic1oi;u.•ljog Chai 0.11-1ity did: controllu C a rd 310.00 500.00 Xiloa Alpb1 I 576.00 
MS Ccrp. Apple PR~O lz>1orlooo 87.00 87.00 Xitoa Alpb• 3 BS4 .00 
N•tlog•L Mu.LHpl• • Dli Q" ita l Ca.1Mll• RKordor ISI0 .00 200.00 Xkla.o Alpb• 1.5 571 .00 
Nov&tlon 1200 Boud Modooi (420ZTJ 274 .00 375.00 Video Boo.rd 277.00 
Radio Sb.ad TRS.SO DWt Drive 399.00 499.00 T.chnkco Sup• t Sta.rl•r A1Mmb t.d 293.00 

TRS..90 16K Computer 479.00 599.00 Tech11tco Super Sta.rtar Kit 199.00 
TRS-80 E.J: s:ian1ioo lni.rla. ce 239.00 299.00 Tr&<• £loc. 32 K RAM Boore! Auom 599.00 

:ies.oo 
300.00 
225.00 

3250.00 
525.00 
735.00 

1128.00 
1575.00 
280.00 

199.00 
2SO.OO 
429.00 

1350.00 
45.00 

1895.00 
l~S. 00 

210.00 
475.00 
325.00 

995.00 
98.SO 

m .oo 
799.00 
J.49.00 
349.00 

1138.00 
769.00 

1181.00 
868.00 
369.00 
300.00 
299.00 
999.00 

NEW EQUIPMENT 

CALL FOR 
OUR LOW PRICES 
FOR THE FOLLOWING 
MANUFACTURERS: 

APPLE 
ATARI 
CRO MEMCO 
VECTOR GRAPHIC 

M ICROCOMPEQUIP 
PO BOX 195 
CROWNSVJLLE, MD 21032 

VISA I MC I CHECK 

PHONE ORDERS: 
(301) 261-1859 

Clrcle 288 on Inquiry card . 

••••• llLICVAONllCS CINTll ••••• •••
•• CALL TOLL FREE•• l-800-ZZ8-&091 • 

• Cal l Toll Free For •• ... ' 'Unbelievable'' ••Low Low •Prices On These 


Lines: 

APPLE - ATARI - BASE 2 
 • 

• 

CENTRONICS 


COMMODORE - DC HAYES 


• 
 HAZEL TIN E - LEEDEX 
 • 
• 
 MACROTRONICS - MAXELL 


IPIEF.. MOUNTAIN HARDWARE --. 

NORTH STAR - PANASONIC 


SANYO - SYNCOM
•• ••••••••••••••YOUA•••••••••••••• •• 

ilbiCfdaONllC~ rPlbAY<CiAOlUJINJm>


• 1840 "O" Street Lincoln, Nebraska 68508 
In Nebraska Call (402) 476-7331 

DISCOUNTS & DEALER OVERSTOCKS 

380 BYTE April 19BI Circ le 287 on inqulry card . 



INSULATION DISPLACEMENT SOCKETS 

RIGHT ANGLE HEADERS 


Pin.a K~ 

10 10H10SR .80 IOH10WR 1.75 

20 IOH20SR 1.25 IDH20WR 2.75 

26 IDH26SR 1.85 IDH26WR 3.60 

34 10$34SR 2.15 IOH34WR 4.15 

40 IDH40SR 2.50 IDH40WR 4.90 

50 IDH50SA 3..15 IDH50WR 6.15 

EJECTOR EARS .25 EACH 

25 PIN "D" CONNECTORS 

Slylo Part r 

SO L.DER STYLE 
Male OB25P .2.25 
FBmale Dli!255 3.00 
Hood OB25C 1.10 

INSULATION DISPLACEMENT 

Male IOC25P ·US 

Female IDC255 5.25 

Hood IOC25C 1.35 


..-~~~~~~~~~~~~""""'~ 

CARD EDGE RIBBON CABLE 
CONNECTORS 

Pin• PIJ1 No. Color Coded 
10 IDE10 3.25 101t. 1o:ll1. 1011. UlOI\. 

20 IOE20 3.50 10 2.90 17.00 4.00 30.00 
26 IOE26 4.05 14 3.40 23.80 5.00 42.00 
34 IOE34 4.as 16 3.70 27.20 5.80 48.00 
40 IOE40 5.65 20 4.40 34.00 7.00 80.00 
50 IDE50 5.90 24 5.00 40.80 8.00 72.00 

26 5.40 44.20 8.60 78.00 

SOCKETS 34 
40 

8.80 

7.80 

57.80 

88.00 

11.00 

13.00 

102.00 

120.00 

50 9.50 85.00 18.00 150.00 

CABLE PLUGS 

P•n• Put Ho.. 
Sl• ln 
R•lj •I 

10 IDS10 1.25 .25 
20 10$20 2.02 .25 P~na :P1r'I No. 

26 10$26 2.65 .25 14 IOP14 1.25 
34 IOS34 3.50 .25 16 IOP1 6 1.40 
40 IDS40 4.05 .25 24 IDP24 2.25 

50 IDS50 5.06 .25 40 IOP40 3.65 

WIRE WRAPWIRE WIRE KITS 

Length 100/Bag 500/Bag 1K/Bag Length 100/Bag 500/Bag 1KIBag Kit No. 1 $9.95 Kil No. 3 $32.95 

2 r.· · . ;) $1 .25 $3 .58 s 6.19 e .5" $1 .92 $6.44 $11 .81 250 3" 100 4 Y," 500 2 Y.'' 500 4 'h" 
3.0" 1.30 3 .86 6 .78 7 .0 " 1.99 6 .76 12.44 250 3 Y,'' 100 5" 500 3 ·· 500 5" 
3 .5" 1.37 4 .15 7 .37 7 .5 " 2.08 7.07 13.09 100 4 " 100 6" 500 3 Y.'' 500 5 !4" 
4 .o·· 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 .1 1 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 
6 .0 " 1.65 5 .66 10.3 1 10.0 " 2.39 8 .7 1 16.28 250 2 Y• " 250 5" 1000 2 W ' 1000 4 ~; " 

500 3 " 100 S Y." 1000 3 " 1000 5" 
Kynar precut wire. All lengths are overall , inciudlng 1" strip on each end. 500 3 Y.' ' 250 6 '" 1000 3W' 1000 5 '" 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors 
Red, Blue, Black.. Yellow, White, Green, Orange, and Violet. 

500 
250 

4 " 
4 Y> 

100 
100 

6 V. '" 1000 
7" 

4" 1000 6 '" 

ORDERING 

INFORMATION: 


• Orders under $25 Include S2 handling 
• AU prepaid ordere shipped UPS Ppd. 
• Vlae, MC & COD'e charged sh ipping. 
• All prl'oH good through cover date. 
• Most ordera shipped same day. 
• Byte muat be mentioned 10 get sale price. 

Wr'lt• or c1U fa. 1881 malog 
• IC Sockets 
• Vector Board & Pins 
• Bishop Drafting Alds 
• 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 Ouenlll'VITube Price H -• Prlceffub• 

GOLD PLATED CONTACTS 8 52 ,41 21 .32 

TIN PLATED TAI LS 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. 



Z-80 FORTH $50.00 
Fait, Interactive, and flexible Ian· 

guage well 1uJ1ed for real time appllca.· 
llorui. FuD Ilg-FORTH• and FORTii-79• 
11ocabularle1. plut exten1lon1 for acces1 
lo all CP/ M• • funcUona. U1a 1tandard 
CP/ M compatible random accut files 
for aereen etorage. Bght·lrtch aoft·aec
tored tingle den1lly dJskette Includes: In· 
lerpreler/compller. Une edl1or, 6Creen 
editor, Z-80 auembler, decompiler, ulll· 
Illa, and demonatratlon program•. 60 
page uaer manual 1uppbed. Require• 
Digital Research CP/M 2.x or MP/ M 
1.x. Price Includes tax and shipping by 
first clau maU or UPS. 

Laboratory Microsystems
4147 Beethoven Streat 
lo1 Angela•. CA 90066 

Forth lntereat Group. 
• • CP/ M la a trad.!marl& ol Digital R_.rc.h, 

Inc. 

Circle 341 on Inquiry card. 

O~PUTER CO~Pon~TS 

L LJ Ql;_P 

'tt--- -- P O BO>( CISI 
'+----- UJE;:;r {hl l\SrEl'I C:F\ "li!.b~~ 

~--- 71 '-1 '095 17Yb 

Circle 344 on Inquiry card. 

SoM l"J'D cll.c ~ buil 1~ omface 
~ Di-n ,..__ AD oni.. ehlpp.d 

from otock. wldiln 24 ~ Call 1Dll FREE 
(800) 235-4137 for pl1onl and lnfurmotlon. 
"9a and Muter Card ~ AD onlmo 

- pootage p.icl. 

Circle 347 on Inquiry card. 

1•11acam..1 

COMPUTERS 
ClP SERIES II - $4 79.00 
OUR PRICE - $399.00 
other OSI di scounts available 

CALL NOW TOLL FREE 

1-800-558-0870 

COMPUTERS 
PLUS, INC. 

27495 108thSL 
M ILWAUKEE. W I 53227 


(4 141321-1770 

IN WISCONSIN 


Circle 342 on Inquiry card. 

CP/M 68XX 
CROSS-SOFTWARE 

including source code in "C" 

ASSEMBLER FEATURES: 

2·pass absolUte assembly 
Full Ins truc tion se t. Mo lorola-compalible 
frO<l·tormat input 
Unlimited leng1h labe ls 
Ar1'hme1ic e:.:p1essions in opernnd.s 
Sorted symbol table out put 
lntol format hex output 

PACK AGE A6800. . . MC6800/MC61l02/MC6806 
PACKAGE A6801 ..... ...... _MC6901 /MC6803 
PACKAGE A6809 . ____ .......... .. . . MC6809 

s· sofl·seclored disk tormal. w/manual .. 5100.00 
5· North Siar disk formal . w/manual .. ... 5100.00 
Manual and hsling alone ................ S 85.00 

(Wisconsin residents please add 4'·• rax1 

}4Qt~l2tcorp Visa and 
Miiwaukee, WI 53204 Mas ter Ch arge 
1414! 276·2937 Accepted 

Circle 345 on Inquiry card . 

PascalandC 

for hire 
Experience in: 

D systems software 
D real time applications 
D business applications 
D scientific applications 
0 data reduction 

McHenry Associates 
P.O. Box 2700 


Huntington Beach, CA 92647 


(714) 962-6019 

Clrcle 346 on Inquiry card. 

QUARTZ CRYSTALS 


UIU.t li.U.I 
2.Ql'H il1illll-I 
? !GU U11'1>·1 
t 66:111 UOOI 
1 m:i1 •~• 
l«tJ. .li UMI 
) H U $l.IOI 
liUll .UXOI 
l"Hlll -.1 lllDQI 
>*I '_mt 
l!!i111 H.m111il 
•ODDI llllll 
UkU J.MI ,J.QI_. tlXI0-1 
.t illllll lC6:ilil 
.tlHD-4 11411& 
U60H IHIH 
u.-.xi.a u1o:u 
u1~-1 1.-..a 
iUICGI UJM-1 
JoCUH Ul6H 
u ro:n ...... 
) IW!I ..._. 

lm-t 19.111).1 JIJ'IM.-1 4l&Slll 4'J1111 
ISIJl.I 2' .... I ll..Jl»<I UllUI 41llal 
t n_11.a.1 irtm.-1 at.mt• •ra.»1 
1oa.. 1161:111 »ll'l&.I czJiii• ... • 
IDIG.a 1'1J~6H ll c.Ml..S CllDU 41.Dli.I 
tU IM• JUGlH llU5M Qt:JtU 41J661..I 
ll1r.A-t lUIDU )IJ2'$1-I ~tJ41 4' IQ».I 
1Ua61 JJIXIHI JIJUll Q lmll 4J.JU• 
11..... UIXClll Jl50lll UJSlilM .ftllal 
111JIOI 11~-I ._.... ti.mu •t 1DH 
' 1 1~1 tl 1 JtlWI 4.Un:aa ..u1ma 
112'1MI tH1lil 2UraH ocru !.a.1!lal 
t l18J.,1 1Jf.$JU !11...QQU Cllllll ~ l o=.56-1 
II mu rlli'Sll Cl"4J.I -41"41 1 ~ 1.illtU 
II .I.WI 1Ul711 td~I .fi):..561·1 ~ I mu 
llAlf.11 )(lflfil-1 ..;IJ.11J..I U.iNU ~1.:.:t-1 
l l.fiotO·I .:!Jftll.I ..uD-1 U66!.U ~111'81 
•U~at'• J:l.t.r.all 41JJ.IYI umu ~,~ 
1U D.e JQ..l'6M t0..111161 •lltlH 60-"Xel 
1uoo 1 11 a tu 4!tml.1 ua1.aa& ui1•• 
11."4ll l l l JW.I 41 UDl.I U&SIU WW.I 
l~~·I l1JCCH ct l&I c)"811 1041116-1 
1,.000-1 lt.D• fi llFIU 4lJl'!ill JH:QU 
1UM& 1 »l'aJi-1 u.1Jr-1.1 .uomu wu:nu 
111141 umu f.tOX)l-1 u 0>tu ..._.• .,.. 
IUCltl J.t~I .ua.1 WJJUI 1m tta1 
1Ulll6 lH~I 411291 fi.IJnll IDl flSlill 
llQJO.I )OUU 4l1Q.I ~ ·M• IO)Oi)iU 
1tttal JUlll61 f.UW.fi 41.lCDU 11114&511 

Stt.56' IOZDll ltlt.Dll 3'1DJI 4111411 '611DH llM•tU 
au l - lllt Al.t 1 - 11 '9 IHI l.Q( ltUtr!i' . 

ADD $1.00 SHIPPING 

CAL. R£ S. AOO 6% SALES TAX 


FREE OSCILLATOR SCHEMATICS 

WITH ANY ORDER 


QUALITY COMPUTER PARTS 
P.O. BOX 74 3 / CHATSWORTH, CA 91311 

Circle 343 on Inquiry card. 

******************* 
••COMPUTER SURPLUS•• 
******************* 

Used micro computer systems I 00 % 
functional, $600 lo $1500. Video 
terminals 8c keyboards. $50 to $700. 
Stringy floppy units-brand new, 
$300. All the above with documen· 
talion . Compute r cabinets. 19" rack, 
$50 to $100. Power supplies, capa
citors . ribbon cable. cooling fans, 
misc. components & hardware. Also 
deal in IBM & Univac. 

CALL VIC CLOUGH at 
(2, 61 473-0866 

DATA HARDWARE 
701 Beta Dr. #4 

Cleveland Ohio 44143 

DEALERS WELCOME 

Circle 346 on Inquiry card. 

CONVERT ANY TV 

TO A HIGH QUALITY MONITOR 


• Hot Chass!! or Transformer sets• 
• 64·· 80 characters per II ne 
•By-passes tuner & l.F. 
• Normal viewing unaffected 
•Safe-Easy 	kit Installation 

ACVM Hi-resolution $34.95 ppd. 
• R eferenced to 11eu tral 

V.A.M.P. INC. 

Box 29315, Los Angeles, CA 90029 

Calif. Residents add 6% Sales Tax 


Clrcle 349 on Inquiry card. 

http:llAlf.11


MICROPROCESSOR SUPPORT l.C. 'S 

WE GUARANTEE FACTORY PRIME PARTS 

We are going to become the largest supplier of prime NEC 16Kx1 DYNAMIC RAM 200 N.S. 
microprocessor support l.C .'S . We guarantee that our l.C.'S These are prime 4116's from one of t he best 
are purchased from manufacturer authorized d is tributors. MOS RAM manufacturers in the worl d. 
This is the only way to deliver prime parts at the lowest 

4116 200nspossible prices. Our committment is to offe r the best price 
and the fastest delivery to ou r customer . We give many 8 for $25.00 32 for 96.00 

Only prepaid orders on this special. thanks to our valued customers who have helped us grow. 

NEC 1Kx4STAT IC RAM 250 N.S. 
8085A CPU 8.95 

2708 EPROM 1 Kx8 4.95 8080A CPU 4.95 
These are prime low power stat ic ram's NEC 

8086 CPU 99.95 

2716 EPROM 2Kx8 8.95 

2732 EPROM 4Kx8 21 .00 fo r the finest in MOS MEMORY. 
8088 CPU 44.95 4118 STATIC 1Kx8 15.00 2114L 250ns 
Z-80 CPU 10.50 4164 200ns 64Kx1 Call 8 fo r $25.00 32 for $96.00 

ZSOB CPU 21 .00Z-80A CPU 12.95 On ly prepaid orders on this special. 

280PlO 7 .75 8289 49.95 4050 .69 4531 .99 74C925 6 .95 74 LS1 0 7 ,45 74LS244 1.95 
Z80A ·P 10 9 .75 4000 .35 405 1 1.10 4532 1.25 74LSOO .35 74 LS1 09 .45 74 LS24 5 4,95 
280-CTC 7 .75 4001 .35 4052 1.1 0 4539 .99 74 LS01 .28 74LS112 .49 74 LS2 4 7 1.10 
Z80 ACTC 9 .75 4002 .35 4053 1.10 4543 1 .99 74LS02 .28 74 LSl 22 .55 74LS248 1.10 
280-DMA 22 .25 4006 1 .39 4055 3 .95 4553 3 .50 74LS03 .28 74 LSl 23 1.19 74 LS24 9 1.69 
280A·DMA 27 .75 4007 .29 4 0 56 2 .95 4555 .75 74LS04 .39 74LS125 1.35 74LS251 1.79 
280510/0 24.95 4008 1 ,39 4 0 59 9 .95 4556 ,75 74LS05 .28 74 L5126 .89 74 LS253 .98 
Z80 A ·510/0 29.95 4009 .49 4 06 0 1.39 458 1 1.99 74LS08 .39 74LS132 .79 74 LS257 .98 
Z8 0 -S1 0/ 1 24 .95 4010 .49 4066 .75 4582 1.01 74LS09 .39 74 LSl 36 .59 74LS258 .98 
280A ·S10/ 1 29.95 401 1 .35 4 0 68 .35 4584 .55 74LS1 0 .28 74LS138 .89 74LS259 2.95 
2805 10/ 2 24 .95 4 01 2 .29 4069 .35 4585 .99 74 LS11 .39 74LS139 .89 74 L S260 .69 
Z80 A.Sl 0/2 29 .95 4013 .49 4 0 70 .49 4702 9.95 74 LSl 2 .39 74LS145 1 .25 74 LS26 1 2.49 
3205 3.45 4 01 4 1.39 4 0 7 1 .35 74COO .39 74LS13 .47 74 LSl 48 1 .49 74LS266 .59 
3242 10.00 4 01 5 1. 15 4 0 72 .35 74C02 .39 74 LS14 1.25 74 LS151 .79 74LS273 1 .75 
8 155 11 .25 4 016 .59 4073 .35 74C04 .39 74 LS15 .39 74 LS153 ,79 74 LS275 4.40 
8 185 29 .95 401 7 1 .19 4075 .35 74C08 .49 74LS20 .26 74 LS155 1, , 9 74 LS279 .59 
8 185·2 39 .95 4 01 8 .99 4076 1.29 74C10 .49 74 LS21 .38 74 LS l 56 .99 74 LS283 1. 10 
8202 45 .00 401 9 .49 4078 .35 74 C14 1.65 74 LS22 .38 74 LS157 .99 74 LS290 1.29 
8205 3.45 4 0 2 0 1. 19 4 0 8 1 .35 74C20 .39 74LS26 .39 74 LS158 .75 74LS293 1.95 
8212 2.00 4021 1 .19 4082 .35 74C30 .39 74 LS27 .39 74LS160 .98 74LS295 1.10 
8214 3.95 4022 1.15 4 0 85 1.95 74C32 .99 74LS28 .39 74 LS161 1 .15 74LS298 1.29 
8216 1.85 4 0 23 .38 4 0 86 .79 74C4 2 1 .85 74LS30 .26 74 LS162 .98 74 LS324 1 .75 
8224 2 .65 4 0 24 .79 4 093 .99 74C48 2 .39 74LS32 .39 74 LS163 .98 74LS347 1.95 
8226 1 .85 40 25 .38 4 0 99 2 .25 74C73 .85 74LS37 .79 74LS164 1 , , 9 74L.S348 1.95 
8228 5 .00 40 26 2 .50 4 104 1.99 74C74 .85 74LS38 .39 74 L.5165 .89 74LS352 1 .65 
8238 5 .45 40 27 .65 45 01 .39 74C85 2.49 74LS42 .79 74 LS166 2.49 74LS353 1.65 
824 3 4,65 4028 .85 4 5 0 2 1.65 74C89 4 .95 74 LS4 7 .79 74LS170 1.99 74LS363 1 .49 
825 1A 5.55 40 29 1.29 4 5 0 3 .69 74 C90 1 .85 74LS48 .79 74 LS173 .89 74LS365 .99 
8253 9.85 4030 .45 4 5 0 5 8.95 74C93 1 .85 74LS51 .26 74 LS1 74 .99 74LS366 .99 
8255A 5.4 0 4031 3.25 4 5 06 .75 74C95 1.85 74LS54 .35 74 LS175 .99 74LS367 .73 
8255A·5 5.4 0 4032 2.15 45 0 7 .95 74C107 , .19 74LS55 .35 74 LS181 2 .20 74 LS368 .73 
8257 9.25 4033 2.15 4508 3 .95 74C 15 1 2.49 74L573 .45 74LS190 1 .15 74 LS373 2 .75 
8257 ·5 9.25 4 03 4 3 .25 4510 1.39 74C 154 3 .50 74L574 .59 74 LS191 1.15 74 LS374 2.75 
8259A 7.30 4035 .95 4511 1 .39 74C 157 2 .10 74LS75 .68 74 LS192 .98 74LS375 .69 
827 1 60.00 4037 1.95 4512 1.39 74C 16 0 2 .39 74 L S76 .45 74 LS193 .98 74 LS377 1 .95 
8275 32 .95 4040 1.29 4514 3 .95 74C 161 2.30 74LS78 .65 74LS194 1 .15 74LS385 1.95 
8279 10 .8 0 404 1 1 .25 4515 3 .9 5 74 163 2 .39 74 L 583 .99 74LS195 .95 74LS386 .65 
8279 -5 10.80 404 2 .95 4516 1.69 74164 2 .39 74LS85 1. , 9 74 LS196 .89 74LS390 1.95 
8282 6.70 404 3 .85 4519 .99 74 173 2.59 74LSB6 .45 74 LS197 .89 74LS393 1.95 
8283 6 .7 0 4044 .85 4520 1.39 74174 2 .75 74LS90 .75 74 LS221 . 1.49 74LS395 1.70 
8284 5.85 404 6 1.75 4522 .99 74C175 2 .75 74 LS92 .75 74LS240 1.95 74LS399 2 .95 
8286 6 .70 404 7 1.25 4526 1.15 74C 192 2 .39 74LS93 .75 74LS24 1 1.90 74L5424 2.95 
8287 6 .70 404 8 .99 4527 1.75 74C 193 2 .39 74 LS95 .88 74 LS242 1 .95 74 LS668 1 .75 
8288 25.40 404 9 .69 4528 .99 74C 195 2.39 74 LS96 .98 74LS243 1.95 74 LS670 2 .29 

MAIL ORDERS 
P.O. Box 21432 

SHOULD BE SENT TO : 
Seattle, Washington 9811 1 

HANLEY ENGINEERING 
RETAIL STORE 

Te lephone Orders & Inquir ies (206) 453-0792 1644 116th NORTHEAST 
Minimum Order $10.00 Add $3.00 Shipp ing BE LLEVUE, WASHINGTON 98005 

FOR THE FINEST IN MICROPROCESSOR SUPPORT l.C.'S 

Circle 291 o n Inqu iry card . BYTE April 19Sl 38J 



$94.20· 
Single Board Computer 

Clrcle 292 on Inquiry card. 

FILING 
SYSTEM 
FOR 

COMPUTER 
DISKEI IES 

A RD1>-1l1re clurpln Piii• 
hlYffll two pockets •• ono 
sidt 10 hou.. on1 I " 
disktttt plu11 top poelut 
ta stun .-n ind1a e1rd tv 
ncord dbk d111. Tho 
pt... trl thfft·holo pUllCh· 
tel for cc1tnnl·1nt ind 
K'Onom lt1I rtor111 Jn 
rt1nd1rd thr...rin1 


Writo for FREE 11mpl1 blRd•"· 

Or And $2.95 for I 


p0<klg1 ol 10 holdon B.. 15•~..,-:.: pl••$ .15 for1hip1>in1 ·~· · 
111d hHdlin;. 

llS . INC .. P.O. IOX 919 . HEltTWOOO. TN 31D27 
• (IUI 37!Hll0 

Circle 295 on Inquiry card. 

LISP 

INTERPRETER FOR THE TRS-80· 

SEE THE AUGUST, '79 ISSUE OF 
BYTE TO FINO HOW EASY IT IS TO 
USE LISP. 

• 	 INCL.UOES MORE T HAN 30 

FUNCTIONS & PREDICATES. 


COOEO FOR HIGH·5PEEO 
OPERATION . 

• 	 FUL.L. ARITl-IMETIC CAPASIL.ITY. 

• 	 USER"S MAN U AL.. 

• 	 SUPPL.IEO ON CASSETTE F"OR 16K
64K LEVEL. II . 

SEND $150 IN Cl-IECK OR MONEY ORDER 

TO: 

CYBER INNOVATIONS 

WORLD TRADE CENTER 


P. o . Box 58657 

DALLAS, TEXAS 7!5258 


rrRACEMARK OF TANDY CORPORATION 

Circle 298 on Inquiry carcl. 

CSu>ERLEnERIJ 

la For 


SuperBraln41 People! 

Now, o.vners end operators ol lnlertec 
SuperBrain compulers around lhe world 
nave a special newsfetler to call tneir own I 

Superlener l,s packed each month w ith 
Important lechnical news, accessory ideas, 
end CP/M software designs for Iha 
SuperBrain. 

Regular monthly fealures include Technical 
Corner, Q &A Forum, lntertec Factory News. 
Guest Interview, and Super Clessilleds. 

For subscripl lon info and ad rales, contact: 

SlPERLETI'ER 
Abrams Crealive Services 


P.O. Box 312 1 

Beverly Hills, CA 902 12 


(213) 277·2410 


Clrcl11 293 on Inqui ry card. 

ATARI . OWNERS 
SCREEN PRINT INTERFACE 
OCroifl hOrl)f)Qpy ~ ony SCIM• Image (QrOIJflb ofl<l I or 
Tut) oo eithor o TRE~OCOM 200 01 IDS 440 Pope1 
ng.1 prlnlor. Simply allod1 Ill• s•ppllod por allel prln10r 
CDbill ond load mt SOl'IWCUI ttom CCl.SHrte {may DfJ 
tronsfe111C1 ro CM5l). Ot>laln o "~lure" Of tfle K•ef.n 
oo your prinlor uhder direct (CTRL7) OI p1ogram (XIO) 
conhol Woro• In 011 orop•I« 1 1011 morl"' 0..,.11 •• 

LPRltfl ond Ll~:i~· $ i 39 
Porollel Pr inter Inter face for the 
ATARI 400 I BOO 
COOll«:IS IOCOMOlll< Joell• 3&-4 worl<• Wlln BASIC / DOS I 
ASSEMBLER lhrGo prlnlor conneclor> ovcllobl<>: 

ATAl!J 400 I 800 
TRENOCOM 100 I 200 A4P-1 A8P-1 
CENlRONICS 730 I 7l7 A4P·2 A8P·2 
CENTRONICS 36 PIN' A4P·3 A6P·3 
CA w•es Odil 6 \. lax 
MC I VISA oct!~lil<I 

·Hrs oU orne. porollet Cenllamc:s pl.US Anodeic . Bene 2. 
fp$011 , Cooipnnl oM M!CrOIEI< Cildl!f Dy pool numoe< . 
ATARI,, 0 rocogni.re<i nooe<noil< OI ATARI , Inc 

MACROTRONICS, inc. "' 
1125 N Golden St ale Blv<l 1Suite G 
T~rloc k , CA 95380 IAt 1209) 667-21186 1 534 ·8BS8 

Circle 296 on Inquiry card. 

LOWEST COST 
LIGHTNING. Rn. STATIC, AND TRANSIENT 

VOLTAGE PROTECTION 

SOLVES USED FOR 
dloc drl•o orroro 1m1:1ill eomput.en. 
m mory tou mechco.l "9"1pment 
1nterm.1tlanc:lea 11eereae, tv a 
.horl llf-oUmc• word prooeuor• 

"CIJICUIT-SAIE" 
2 INDNIDUALLY FILTERE:D BANKS Or 3 
SOCKETS (6 TOTAL J.PRONG SOCKETS) 

Je7S WAIT MAX LOAD .... $26.95 "1)d. 

I 

try. onelor15cl•y•I 
 I 

HOIUZOK. lllC. 
COMPUTER PRODUCTS DIV . 


llOX '54 

PALATINE. n.. IOOl7 


ENCLOSrNG CHECK__ MONEY ORDER_ 
VISA.__ MASTERCHARGE(BANK NO__)
£XPrnES-51GNED_______ 

ACCT. NO~----------

NAM.~-------------

ADDRESS 

Clrcte 299 on Inquiry card. 

MUUtP•E TERMINA•S WITH CP/M~! 

l fll.int Comput~r~ NEW Mochtl 100 Traniactlon 
Multipl11uw lots. yoo connruet CP/M'®.wsect . 
muld·iermlnal, ttansoc:don.otletH!d appltcatiom 
without rt(luirin9addlt~oni1l 1)1Stt'm memory, R-ria1 
bne-rfaces. 01 a mu Ui~user opeoratln.g Wlt!'mP 

The MOdl!I 100 ccnnec-ts. •o your compu1t<1 In pl,o~ 
o• 'IJOOf exktinig RS-232 oonsore termi n•L Up to 
~n P• RS-232 1ertn ln11 d1tvi<:es u n ltiM be 
conne-c1ed tc th!!' Model 100. Whfrll tho-computl!f" 
iJ busy. the Mod"I 100 bu fll'fs all ttrminal lnpu t 
da1• until the appl~e11fon pro9ram ~lru fo1 it. 

NO CPIM® mods., h.aird""''•r• mods.. nor .uciml:>ly
hlln9uige code iJ requi red. Applica.tiont. CBO be 
wrlttl'n in ti ~gh·fewl l~ign. Li;1id:ed with 
fea1ures.I $149.S, quaml1v one, F.0.8. Cosui 
Mna. CA. limitl'd m•nu1•c.tvrir:r"s. w.Hr1nty . 
F6t more lnfo1m.a1ion, eaJI ot wr ite : 

EASTERN ll.S. A 0 FOREIGN: 

l/1

1righ t M1rketij l"lg Comp;ny, ltd . 

19 1()4 Rt.odos IV•v 

Goithenbur~. MO 1C760 130\184(). 1928 

WESTERN U.S. ; 
lrviino Computl!f' COf'PQl'ltion [mfgr .1 
300 1 Red Hill I Avtnue. &·103 
Co'lll M...,, CA 92626 171 41 557.5292 

CPJM'J is a rogis.1cred tr•dc:mJrko• Oi!)l taJ Rts.e-Airch . 

Circle 294 on Inquiry card. 

HEADERS 

~.~~~~. 
34 PIN HEAOER 


JM J413-t00J S I , 25 EA 

40 PIN HEAOER 

l\LPHA SI , 50 EA 

$0 PIN HEAOER 
 M:~A:~L~:: 

s,.o tJ M l4H-1002 SI, 75 EA IU1[Q 

:J' 11S"' 
I ~ ~0 6;1,rlHJ .W G 

40 PIN CONNECTOR • "'"'P'S 
S1 00 Ui;:h 

•D r-or SI ~ 

rronb FR L·4403 
m=-,,.,..,,~=-=...,..,,.,,.,,..,,~ + +FLASHER 

.~,.~...~. 
...fltu,1111 ... 111sllo"'Cll - I 

ll 1 ol)o1C.ll"'r' ~ 'lhtl•u 'Ul ll\i ·• I••10 m1 

7·17vdc 
S.S. BUZZER 

. ... ,r:lltl~~ - ..... 

.~~.<>;,;:,:·:::. 
- ~nao .. •1>ul 

1000 .. JOc:~ 

Sl 2S.HCh 

Clrol11 297 on Inquiry card. 

Jll ATARr 
COMPLETE LINE OF ATARI 


COMPUTER PRODUCTS 20-25% OFF 

Atari 900 wll~ 16K S310 At•ri!10 0.Sk0."e $460 
Al•rl •oo w11h BK SJ99 At1ri •10 C.ssene Playet 569 
Vl sic•lc S170 Korll Giap1""• Table! S56D 
R•mc11m 32K Modulu (upgracle 400 or 800) 5256 

UL ATARI SOFTWARE 20% OFF 
BIT BUCKET SOFTWARE FOR ATARI: 

Ulilities Disk wilh Disassembler. Basic 
Renumberer. Character Generato1. Cruncher 
Utility (requires 24K)...............................$45 
Games: Mastercode. Mr. Simon. City 
Bomber (each)..................... .. ........ ....$ r 2.95 
Hex. Cryplogram. 
Flying Saucers (each).........................$14 .95 
Any 3 ol above SJ0 ,00 . 1'1>•c•~y d"k 01 cm<tte1 

ALSO: Commodore Pel at Similar Savings 
PLUS: Cen1ronic:s. NEC. Zenith. lnlertec. 
and More1 

The Bil Buckel 
H.ardwar~ . Soflwa1t. Coosultm9 
Hi8 D1U1 81!'3COfl Street 

.po Bo• J65 
·e'#l'IOll H1gl\lanos. MA 0216., 

Ph0<1e f617) 783 3144 

Circle 300 on Inquiry card. 

I 

http:eomput.en


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 wi ll 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fast BASIC. It wi ll 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 coat. A real computer 
with full expandability." 
-	 POPULAR ELECTRONICS. MARCH 1979 

"The Superboard II is an excellent 
choice for the personal computer 
enthusiast on a budget.' 1 

-	 BYTE. MAY 1979.._____________ 


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 minHloppy 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 tor Superboard II. 
PS-003 12V power supply for mini,-ftoppies. 
RF Modulator Battery powered UHF Unit. 

CS-9008 Metal case for single floppy disk drive and power 
supply. [While stock lasts .) 
AC-12P W ireless 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. 

s 298 

299 
229 
159 

79 
45 
45 
35 

49 

175 

249 
C1P Sams C1 P Service manual 8 
C4P Sams C4P Service manual 16 
C3 Sams Challenger Ill manual 40 
Ohio Scientific and independent suppliers otter hundreds of programs for the 

Superboard II, in cassette and mini-floppy form. 

Freiaht Policies A1or00rs of$100crmoreare 
shjpped fl"eght prej)llid. Orders of le$s then $1 00 !)leeseadd
$4.00 lo()(Jy!lf' slip!Jingcosts. Ohioresidercs add 5 .5% Sales lei<. 

>IM ~ ~~i~~~~~~~t~rY· 
~ TOLL FREE: 1 -800-321-118011 

Guaranteed ShiDment 
Cleveland Consumer CooµJtern ~ CIJmpcrults 
g<S'MU!l!!S ~ of corrcioter S'(StllmS
within 48 ho<.r$ t.plr'I receipt of yt:AJl' order. 
Our fallu,.. to ehill w~ln 48 hOW"a 
wrt;tl;lem yau to 8:ill af ~. RIEE. 

To Order: Or to get our rree catalog CALL 1·100.321-!!liBD!!li TOU FREE. Charge your 
order to your VISA or MASTER CHAROE ecOOtJ'1t. Ohio residents cell: (216) 464-8047 . 
Or write , including your check or money order. to the address listed below. 

COMPUTERS & COMPONENTSI 
CLEVELAND CONSUMER 

P.O. Box 46627 
Cleveland, Ohio 44146 

I Order Form. CLEVELAND CONSUMER P.O. 801148827 I~----------------~ 
• COMPUTERS & COMPONENTS Clevelend, Ohio 44148I O Superboard II $299. 0 RF Modulator $35. 
0 61 0 Board $298. D AC-3P 12 n BIW Monitor $159.

I 	 O Mini-Floppy Disk Drive $299. 0 C1 P Sams Manual $8 . 1 
(Attach separate sheet for other items.) I 	 1 


I 
NAME IADDRESS:I I
CITY: 	 STATE: ZIP: 
PHONE: I Payment by: VISA _ _ MASTER CHARGE __ MONEY ORDER __ I

I Credit Card Account # 
Expires 	 Interbank #(Master Charge) 1I 	TOTAL CHARGED OR ENCLOSED $ !Ohio Residents add 6 .5 % Safes Tax] I 
Orders of less than $1 00. please !ldd $4 DO to c:ovt!r ~png costs. Orders Wiii be accepted from. U S. and 

C1>1'11lcll! only. All prices quoted ere U S • date of pubicebOn, st.andard UPS 51'1ppong FOB the foctory ~L----------------
Circ le 301 on Inquiry card. 	 BYTE Apri.I 1981 385 



Desk Top Computer 
Trus unit 1$ 3 compulerized Etec1ronic 5eero· 
1ary. u keeps time.da~e . ea•tinda t.message. and 
rnee11ng l11e, Orlgln.al ly sold thru a m.,jor· n'H!l1I 
a1de1 tiouso ror over S4 SO 

Techn•COlly. lt'o • 6507 MICRO. RO~ . RAM. 
P•noplo• Alpha Oloplay. NI -Cad batt"r~ . Power 
Supply, Keyl)oard, Wood and Aluminllm Gase 
witl'\ Sehema11c :and operating instructions. 

Mesi or these C omputers ~ re warran1y 'elurns.. 
We are 0Uer1ng Reh,.1rb1shed, hke new. u nil-s 10( 
$99.95 an.a AS IS (mos, iha~ m1nQf prob•ems) 
units !or SU.95. Add 54 .9-5 ror sh~pping and 
l'la:n.ctlUtg Ari units ase complele as described 
All sates 11re fin81. Califotni.n. Residents :add 
6 s.-. saies tu.. 
SCnd P;iyme-n t with order or Cilllt our Otder lloo 
~OB-212-23211 and use you r MC or VISA ca<d . 

Solid State Surplus 
P.O. Box 32418/San Jose, CA 95152 

Circle 302 on lnqulry card. 

Write for our 
completa Ila! . SAVE 40o/o 

51/.a "Sgl. Dens. 26.70/10 
Specify soft, 10 or 16 hard sectors 

8" Sgl. Dens. 27.30/10 
8" Dbl. Dens. 35.80/10 

Specify soft or 32 hole hard 

Add $2.00 shipping · Mkh/gan add 4 % ta~ 

L YBEN COMPUTER SYSTEMS 

27204 Harper Ave. 


St . Clair Shores, M l 48081 


AUlllOtlHd Dla1tlbul0r 

lnformlltlon Proe••lng Prod1Je19 
 3M 

Clrcle 305 on Inquiry cerd. 

OKIDATA 

MICROLINE 80 


PRINTERS 


479.00 

80 CPS • Up to 3 part copy • 9 x 7 
dot matrix• 80.132 colu mns - 64 
shapes for graphs or c harts • 6 or 
8 lines per inch • Friction feed 
standard - Tractor feed optiona l • 
Quantity d iscounts available. 
Charge ca rd orders add 3% . 

American Businitss Compute.rs 

118 South Mill Street 


Pryor. OK 74361 

918.a2S-4844 


Clrcle 308 on Inquiry card. 

SOFTWARE 
DESIGN ENGINEER 
BSEEIBSCS. minimum 3 years 
programming experience. Real 
time systems programming and 
soltware development for elec
tronic switches Is a plus. Ex· 
perience with PASCAL or C or 
Assembly language required. Call 
collect or send resume 10 Ken
neth W. Cooper, Harris Corpora· 
tion, RF Communications Divi
sion, 1680 Unive rsity Avenue, 
Rochester. NY 14610, (716) 
244-5830, EXT 3356. 

m HARRIS 
COMMUN1CAT10f'ill ANO 
INF()AMA.not\111 PROCl:S51NOI W_I 

Aro EQual Oppo11uni1y Employer MIF 

FLOPPY DISKS 
8" & 51; 4" 

OPUS-$26.00/ Bo>< of 10 

JM-$ 32.00 / eox of 10Mrs Po aox sos9
lillJ Milford,Ct. 

06460 
(203) 877-3610 

We carry a full line 
of computer supplies 

Send for free cc ta log. 
VISA- MASTERCH ARGE - CHECK 

Circle 306 on lnQulry card. 

A classified ad magazine 
run by a computer••• 

With AD-LINE •. 11 menu-<lriven computer 
pr09ram. one phone call will immediately 
compose and expertly index your ad. Prompts 
will insure inclu slon ot all pertinent details. 
AD·LIN E' will answe< al l ques1lons and 1a.~e all 
subSCrlplion inrormatlot1. 

U"" your 1errr11nal al'ld any 300 baud 
c:oupler lor ins1an1 communica!ton with our 
compu ter. 

If you don't have a terminal to access 
AO·UNE' mail yoo• ads to: 

PO Sox1S842 

Plllladelphle, PA 19103 


6 PM TO M IDNIGHT 7 DAYS A WEEK 

Circle 309 on Inquiry card. 

8035 SYSTEMS 
A compac1 mooula r set or PC Boa11;ts tor 1m· 
plemenrmg rest 1ns1rumen1s. measurement 
and con trol sys1ems. badge reade<s. da ra 
communicauons. dala onrry. games or llomo 
securrry systems. 

KIT A&T 
CPU Board. 8035. 27 16 
I KRAM . 40 1/ 0 L ones S99 S 125 
SIO Board. 3 8251 A. AS 232 
Or/Rec. 6 LEOs 99 125 
PIO Boa•d. 2 8255 Pi Os. 
L1 M Or.vers 99 125 
2 0t 3 Slol Molher Boards 50 
Po•.,er Supply. SV. 12V & • 12V 55 65 
D.agnoshc EPROM and L•St•ng 40 

Bare BoafdS. Schematics and 
Parts L•sts. each S 19.95 

Boarc;ls ~'" 4"t>y 7". 80 pr11s. 156 cen tcrs £>d!JO 
connec1or D~v~lop1nen1 Tools ava1IJOle on 
CPM. 

Make check payable to : 

SKP Elect ron ics 

2211 Ca1>e• Tree Dr Tustin. CA 92680 


~7 14 J832·1732 

Gal om1a residents add 600 sates ti\x 
Please. adO 53.00 IOI Shopp.rig and hanrlhnq 

Circle 304 on Inquiry card. 

BUY WHOLESALE! 
Sale thru 4/30/ 81 on Zenith / He;ith 

Z~89 64K system, listing for $3045 


Anyone may buy 1 for $2375 
or 2 for $2284 each 
or 3 for S2193 each 

C.lll orwnl.:> fri1 pri<'L'S on'IJtht•rZ~nith. :"m1h StM.• rnJ 
oth~r Z-80 b .Hot.>d comf"JlL"r !ly!!oll"ms, moduli: . pt.·n· 
pl1er.d .ind ~upp1 ~ ...wo Jt :-.!a!h' Engl;md'.., •~ld\"?- t 
ll'ldt:-pL>ndt•nt n~mputt•r shlrt". 

Computer Marl , Inc. 
1395 M•in St reet 

\Valtl>am. MA 02154 

(617) 899-4540 

Clrcle 307 on lnQulry card. 

m1c:~[) 

llESl'1rl C[)C\$lJllf1rll5 

1 Bit through 

32-0it Machines 


We handle concept 

through production 


prototypes with 

complete documentation. 


HARDWARE - 916/723-1050 
David Jenkins 

7214 Springleof Cour1 
Cirrus Heighrs. CA 95610 

SOFTWARE - 916/361-1717 

Richard Lerseth - LEAPAC 


8'245 Medirerroneon Woy 
Socromeonlo. CA 958'26 

Circle 310 on Inquiry card. 
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THE STAR MODEM 
From Livermore Data Systems 

RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITI 
IEEE 488 CCITI 

SALE $135 
SALE $245 

$170 
$280 

STAR Moclem is lhe price performance leader wilh a lull 
2 YEAR FACTORY WARRANTY. 

WE CARRY THE BLACK APPLE 

l
: -~.. ~~~~~ .~O~~LL · 1 

.appk! computar inc. j 
EBS Buslnen System tor PET/CBM 
Extremely comprehensive packa<,ie lot small business. 
Fully inlegraled illVelltory and acoo.mls 1eceivat11esystem 
including invoices. packing slips. mail labels, statements. 
llank deposit slips. and 17 reports. 

P1ptr-M1t1 Word Pnmaar S29.95 
PET/CBM Ml tealured60 command system by Michael 
Riley. Uses either tape 01 disk and any printer. Includes 
lrt-text commands. floating curSOt, scrol l i~ etc. 
- ----············--···-..; ••·· · .................oLa<............. ..... ~., ~...... 

FLEX·FILE D1t1 8111 tor CBM/PET S60 
Random file handling system with Report Wrile1 and 
Mall Label Handler. By Michael Riiey 

6502 7.45 10/6.95 50/6.55 100/6.15 
6502A 840 1017.95 5017.35 100/6.90 
6520 PI A 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 5017.00 10016.60 
21 14-L200 ns RAM 3.75 20/3.50 100/3.25 
2716 EPRO M (5 volt) 9.90 519.45 10/8.90 
TMS 2532 EPRO M 23-50 
.i1 6·200 11 ~All I ltr 21.DD 
S-100 Wire Wrap 2.65 

- ----·-···--- -· 
CASSETTES - AGFA PE-611 PREMIUM 
High ootput, low noise. 5 screw housing, labels. 
C-1 0 10/5.65 50/25.00 100148.00 
C-30 10/7.30 50134.00 100166.00 
All othei lengtns available. Write IOI price list. 

KMMM Pascal tor PET $75 
Subset ol standard Pascal with true machine language 
translatoi IOI laster executi'.ln. 16 K with tape or disk. 

EARL lor PET {disk Ille based) $66 
Ediloi, Assembler, Relocater. linkef to generate relocat
able object code. 

fullFORTH+ for PET/CBM $65 
Alull-featured FOR TH witll extensions conforming to FOl!h 
lnteresl Groop stindarcls. lncilxles asseml1er,slrirg process
ing capal>ilities. disk virtual memoiy multipledimensioned 
arrays, lloatlng point and integer p-ocessing. 

I C: l c~. a 
CBM·PET SPECIALS /~\ 
~ U• I• S235 FREE ~ 
~ m1rch1dl11 wit~ p1rc~111 al 

011 11 l0Howl•1 CBM·PET 111111! FREE 
8032 32K · 80 column CRT $1795 235 
8050 Dual Disk Drive - 1 megabyte 1795 235 
8 N Full size graphics keyboard 795 75 
16K Business or Graphic Keyboard 995 IH 
32K Business or Graphic Keyboard 1295 205 
2040/4040 Dual Disk D~ve - 340K 1295 ZD5 
2022 Tractor Feed Printer 795 I 00 
C2N External Cassette Deck 95 I Z 
CBI.I Voice Synthesizer 395 50 

MI PLOT Intelllgent Plotter 
by Watanabe Instruments IDlglplotl 

SPECIAL 
$1145 

Has all intelligent functions for producing graphS ard 
drawings iooluding 8 vectoc and 4 character oomrnancls. 
Solid and broken lines can be specttied. Character Q8flo 
erator for alpha, rurneric, and symbols Chara.clefs can be 
rotated in 4 onentations, and can be 16 sizes. Coordinate 
axesdrawn by specifying graduation Interval and nurrber 
ol repetitions. Parallel ASCII interlace. TT x T7 paper. 

SPECIALS 
EPIOI lllX-10 1'111111 
ErlOI INO Mlltr 
STARWRITE A Daisy Wheel Printer 
C entronics 737 Printer 
NEC Spinwriter 
XYMEC Hl-0 1000 Intelligent Daisy Wheel 
Leedex Video 100 12" Monitor 
ZEllTH DATA llllHI 

Z1 9 Video Terminal (factory assem.) 
zag with 48 K (lactory assemJ 

SYM·1 
SYM BAS-1 BASIC or RAE·112 AssemblM 
KTM-2/80 Synertek Videci Board 
Seawell Motherboard • 4 K RAM 
Seawell 16K Static RAM· KIM, SYM, AIM 

Clll 
CllJ 

$1500 
790 

25 00 
2150 
129 

735 
2150 

209 
85 

349 
195 
320 

DISK 
SPECIALS II 

SCOTCH (3 M) 5 W' 10/2.90 50/2.80 10012.70 
SCOTCH (3M) 8" 10/2.95 50/2.85 100/2.75 
Vertlatim 5V." 10/2.45 50/2-4 0 100/2.35 

(add 1.00 !or 5V." Veftla m plastic storage l>ox) 
Verbatim 8" Dbl Dens. 10/3.45 50/3.35 10013.25 
BASF sw· soft 10/2.60 2012.50 100/2.40 
BASF 8" soft 10!2.65 20/2.55 100/2.45 

Mmll Dlaka In stock • write far pr1c11 
Diskette Slorage Pages 10 for 3.95 
Disk Library Cases 8" • 2.8 5 5" • 2.15 

a ATARI 800 $777 
..II\.. All Atari Modules 20% OFF 

r '-I -••;-~/ --
----·- .~ 1.-- i - '· · . 
------•.- --•- •-.---

~.....~-· 1 -.-,--:~-.-,_._i~====1--=1=:·~· , ~ __.:-------.
-;:..: --r..,.',1-1 ~t ~ t!.;.i::.. ~·-;~_-{--,t-..---.-;,...,,,-_-=-. 

4 PART HARMONY MUSIC SYSTEM lor PET 
Allows yoo to easily enter, display, edit. and play 4 part 
harmony musk. Includes whole rotes thru 64ths (with 
dotted and tnplels), tempo chal1ge. key slgriature. 
1ranspose, etc. The KL-4 M unit inclucles D toAcon"!rter 
and amplilier (add Your own speaker). 
KL-4111 Mule IHnl wit) VIII P111nt1 uuo 

, s E s1umn Road 

Montgomeryv1lle . PA 18936 215·699·


Circle 311 on Inquiry caret 

U~ CBM/PET Computers CALl 
______!-8!HJ.!t!l1U!U!.t.1!!~1L..._.___ _ 

...EDUCATIONAL DISCOUNTS*"• 
l1y Z PET/CH C•••ln. ran I FIEE 

WoJdl'lo 3+ 32K. diSk. printer 250 
Wordl'lo 4+ 8032, disk, prinler 385 
DZZ Data Base System IOI CBM 8032 335 
VISICALC foc PET, ATARI 170 
BPI General Ledger. AJP, AJR for PET/CBM 270 
EPROI Prtirt••r l1r PET 72.00 
Programme~ Toolkit - PET ROM Utilities 34.90 
2 Met.er IEEE to IEEE Cable 43.00 
PET Spacemaker Switch 24.90 
Dust Cover foc PET 6.90 
IEEE-Parallel Printer Interlace !or PET 110.00 
IEEE-AS232 Pr1nler Interlace for PET 120.00 
The PET Revealecl 17 .00 
Library of PET Subroutines 17.00 

SIUlct HHkll' CNer 1000 programs/services 88 

ATARI EDUCATIONAL PLAN Wrtta '" •mlb. 

A P Products 15% OFF ; ii 

A P Hobby·Blox 15% OFF 

All BOOK IM SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) 14.00 
Z8000 Assembly Langua!Je Proorammlng 16.90 
PET Personal Computer Gulde (Osbome) 12.75 
PET ancl the IEE E·488 Bus (Osborne) 13.60 
6502 Assembly Language (OsbolneJ 14.45 
Programmlng the 6502 (Zaksj 10.45 
6502 Applications Book (Zaks) 10.45 
6502 Software Cookbook (Scelbij 9.45 
CP/M Harobook (W/ MP/M) Zaks 11.85 
Practical BASIC Programs (Osborne) 13.60 
Some Common BASIC Programs (Osborne) 12.75 

--  --  -
WRITE FOR CATALOG. A B Computers AiJtJs1,}·>,1t ·r11rc11 ·1 lur ··/'l•Pl!lf llJ w1· p. ry !l.tl.u1 I i ii urs ...... r1 .i, ,~ ( 11.1rqt".

5826 '"' "" prqi.,,1 ""~" P"c''" lo>l"I ·'"' "" 1.r,fl rl •'""'''I 11""' .H.·<;.,l ir 
pw ('~ '.l1'.lllPi, 1lt1J r'lll ' I 
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H-89 

I/O EXPANSION KITS 

I. Dccodtr intcrfocc (H-39'-I): Thls bo11rd plU:as imo 

the CPU board or the H.a9 and i:lvcs an addl1ional 
64 t/ O porb (0 lo 7701 plus 111 wckct £Of .1u 1'Q1her 

64 potb ddlncd by the u1er .... , ....... ............ J39.95' 

2... Pm111Uel 1/ 0 boa.rd fH..ft9..2) ~ This board f:ont11ins 2 

of 82~A cbips plw. .a cireui1 fof 11in optioi1..11J 27 16 

EPROM n.nd 7'4S..70 decoder tm.mc-r. It will be 

compatiab•e ""Ith the upulon bo.t: to be 1111nouncc-J 

l11ter.---··-················-··· ······ ·· ············ -· ·-···-·-···-·--·:S:S9.9S 
3. PilOM bt.1.mcr k.11 tH·89-J); TtiiJ ki.t contu.\n3 all 

1hc p.atu :aod &ohwarc co complete 1hc (H..89-21 huo 

a 2716 EPROM arid 745-470 PR_OM burner-..•. :S49.9S 

The ptiec lndudcs sbippjn111.nd tu1ndllng wil.bl.n U.S.A 

6.i:f. uu for llllnol.s rc.ild<:o~. t°"' orf bdoro Mt.)' JI. 8 1. 

MICROFLASH CO. 

4'1168CAR0l 

SKOKIE. ILL. 6U.T'/7 

1J1216n-49'l8 

Circle 312 on Inquiry card. 

Tired of BASIC? 


Try SIS PASCAL! 


• rowicrru1 $Ub,et o! 5[andard PASCAL . 
• Int.cqer'& , .ftc.>hi.Strl1"¥J~,Text F'tl~ ,etc •• , 
. rNT C RR~CTIVE COMP I LER I I 
• (On'ect >o.rr errors dud~ g;npl latiCl"I I 
• Yr1.rr• &O..rr1:'0 en disc i:a. ~lled in. tasl 

fflei~r. Pa>de dfrectly !ito:n.••1 on disc. 
. c~ll!te and rlntinilt'd IT\Jr¥.Utl. 

• No knewledge of PA<;CAI. r0<a>! r<!d. 

$6S on cassetteSCOTIA ot5.2S" dl.., 
$10 ......... 1 only 

SOFTWARE 
1964,.Beech !lt.. ,Malit'ax N' .S. 

a114 • B8 CAN"1>'\ 

Mequi rement:2n; ~ith CP/W 


• CP/M i& ii 't'r~rlt; of OtqlUl ~rch 

Clrcle 31!i on Inquiry card. 

INV I N rOH Y 

c L L /\ I { A NC E 


~ UP TO.lfOY. OF,.&" ~ .. 16K "11.tl Kli)IORY KIT . . 

urmw>E YOUR COMPUTCR 


U I ~ MIU.U'i"t~ 
HlG chip• Gara_n teo:J PRIM!: 

llDO 201'.! nl!I 16~ (l SE':or-il ~J2. 95 
lO SiCTS Of\ Jl«)R.£: O:fLY .S 29.9r-

. ctUTA.OU ICC 10111. ~ - OSLY :S895 • 

"irJtS -8t"J 

SAVE ~~D~!t~; zrLIJ\RS OFF JIDf>&C. II 

... .,...,, THE SOUR.CE OR HICl'l11?T ...... 
HUGC DATii.BAS& 

llITJI llA1.ELTltfC 100~ tg.rrninAl 
A!IO HODCM OllLY --· S09.0C 

- COMl'UTtR SYSTEM• 
$Trud)Xli) 1\iio C-USTOtl.I'lED WOl!O 
PROCESSWG DISTRIDUTl:O Atl'D 
JL\llY MORL • • DAT~OINT i AL.'PUASPRilrr 

--~ -- 
OUR nr-nousc CXTENSlvt. cr.,,ccrnmnc 
REPAIR SERVIC.C JttP/\lRS DISt:. DRIVt:S 
TER>1l:ll1\LS -- PRWTEJ\S AUD HtrCll HOIU:. 

·-- Q,L ...,...,....,1:J.I r""Lol'.\J.U ~~·-·-
ncnmL c~. 06601 POO~lt !2031 743-5583 

COMPUTER 

INTERFACE 


for the 

IBM Electronic 

Typewriter 


The MEDIAMIX ETI ' wil l allow you to 
connc<::l oin IBM ~T Model 50, lfi() or 75 to 
.any c:ompu tt:I" t ha1 has. a Cenlronics•typc 
p.air<1tlci port, Fc:uure.1 Inc lude a l 8(1 
Mle.-op.roccuol'. 2000 bytes RAM. user 
defin.abfe code:s t t:hoiJn11c;te-rs. ri9ht 
j1.i1 stiflco tion and access to an o-f the 
tricks these typcwf'itcrs .;Jre Cflplllbt of. 

MEDIAMIX 
PO Box 67~57 d10LB 

Los Angeles.CA. 90067 
11 l-US- 99~9 

Clrcle 313 on Inquiry card. 

Cancer 
dies with the patient
Heart Disease 
dies with the patient
Huntington's
Disease 
kills on and on and on. 

IINATIONAL 
HUNTINGTON'S DISEASE 
ASSOCIATlON 

Suite 501. 1441 Broadway 
NewYork. NY 10018 
212·96&-4320 

79·3 

r~iS S~E CONTJ;110UTEO 0'11 THIE PUSUS~!A 

We're the 
MAGNOLIA people 
you've been 
looking for•.• 
Add the CP/M disk operating 
system to your Zenith/Heath ·99 
All-in-One Computer. Easily in 
stalled hardware and software 
proven by reliable service for more 
than a year. Supports 8 -inch, 
double-sided 5-inch, and hard disk 
drives. 
Only$195. 
Ask your local dealer. or 

MAGNOLIAii 
MICROSYSTEMS 

2812 THORNDYKE AVE. WEST 
SEATTLE, WASHINGTON 98199 

!2061 285-7266 
CPJM• IS .a ragl!lt.ond trl!dnmart of °'-1t.ol Raartn. Inc 

Clrcle 319 on Inquiry card. 

MAGIC WAND TM 

$325 
This powerful word processot' is in stOck lor 
most CP/M competiote systems. OlCWng
Redio Shock. North Ster, Vector Gtophics, 
Crotnernco and APPLE [with z..ao cerd @ 
$295 ""a Vldex eo coll.fM bD8rd @ $295). 
We wil ~tom con~ ~ diskette if you
wil llllOClf'J : CPU. temWlel, pnnU!t' . 

Our fully interecciva 

MAIL MAGICTM 

mad management software , witli 14 user tie
fined fieldS end IUI merge and sort cal)llbility is 
aY!lileble for $149. 

We will also quole 011 oll spttific hardware ond 
sohwa'e lor APPLE, PET and Vec1or GrophiC$. 

Computer City 
P.O. Box 60284 B 
Houston TX 77205 

(713) 82 l ·2702 • 
Clrcle 314 on Inquiry card. 

HARDWARE SPECIALS 
PRINTERS 

CENTRDr !CS 7)0-1 $ 575 
CEllTRONICS 7)7-1 $ 720 
DlABLO 6 30 $207) 

T~RtU NALS 

TELEVJDEO 920C s 835 
TELtVlDEO 912C s 77 5 

NORTH STAR llORHOI< lllCllOPAOC&SSOFIS 

Fu lly 'te.&ted Li bera• Re t ut'"n Polley 


NS RORI zo~ 11 
UAO DE N'S ITY, )2K S293B 

ooue u: DENSITY. 32 1< S2524 
UPGRADE TO 6 .:.K s 520 
CP/M

0 
l'OR NORTHSTAR s l so 

GREAT DEALS ON SOFTWARE 
tlI C ROPRO 

WORDSTAR'" 325 
K~lLMt:mCE' 100 
DATILSTAR " • 2J O 
SUP£RSORT I " " 165 
SUPERSORT I I ' " I )0 

SKA.LL UUS liNE: SS APP LICAT I ONS , I NC . 
MGIC WAND.. S 2 75 

ZO\ OFF CP/J'.... WITH NS HORIZON II 
10\ OPP r\LL OTllE R SOP'TWA.RE w rTA 

NS HORIZON l! DWP Inc. (703Jl4l !'JJ{l z 
123 iw,,~11 C.>i r1 • Falb O..rd1. 1·1ri:1n1J 1!!l-16 

1"1' 'I .,.,.1..._l'frl.,, t1 .a••• •uk o!lll O•lil1>l 'M t•t.u1r h r ....., 

Clrcle 317 on Inquiry card. 

?? APPLE*-ITIS ?? 

Hardware or Software Problems? 
S ave time and mo ney by havi ng 
you..- own di·agnostic disk . Do tcr 
mine im modla toly II you have a 
hardware prob lem . 

XPS's APPLE*·CILLIN can 
help you cure your problem• 
fast and easily . 

Order APPLE*·CILLIN to r 
$29.95'. 

323 York Road 
Carlisle, PA 17013 

• trad emark of Apple Co mpu uir Inc. 
••PA Aosiden ts add 6% sales tax 
AequirH 48K and one Disk 11" 

Circle 320 on Inquiry card. 
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WE WILL NOT BE UNDERSOLD 

DISK DRIVES FOR TRS-80" Model I 

CCl-100 TEAC 5 '!. ", 40 Track (102K) $314 
CCl·100 MPI 5 '/•", 40Track(102K) $319 
CCl-280 5 11<", 80 Track (204K) $429 

ADD-ON DRIVES FOR ZENITH Z·89 
CCl·189 5'/• ", 40Track (102K) $394 
CCl·289 5 '!. ", 80 Track (204K) $499 
Z· 87 Dual 5 •;, • system $995 

External card edge and power supply inc luded. 90 day warranty/one 
year on power supp ly. 

RAW DRIVES 8 " SHUGART 801 R 
51!. • MPI. TEAC or TAN DOM 

MORROW DESIGNS/THINKER TOYS™ 
DISCUS 2D 1 DRIVE S 938 
DISCUS 2 + 2 1 DRIVE $1259 
DISCUS Hard Disk M26 $3990 

DEi CARTRIDGE TAPE BACK-UP 
For your hard disk. With ei ther S·100 control ca rd 
or piggy back board for single board Z-80 computers. 

$425 
$CALL 

2 DRIVE S1635 
2 DRIVE S2245 
M10 $2999 

~ S2995 

DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data 
CP/M· for Model I, Zenith S145 for Model II , Altos 
NEWDOS Plus 40track S 79 NEWDOS 80 

$8.95 
$169 
$135 

DISKETTES - Box of 10 with plastic library case 
5 '/• • Scotch $35 Maxell $40 BASF/Verbatim $24 
8" Scotch $50 Maxell $55 BASF/Verbatim S36 
CLEAR PLASTIC CASE-Holds 50 5 'I• " diskettes 

COMPLETE SYSTEMS 
ARCHIVES 
ALTOS 
APPLE 

TRS·BO" 
ZENITH 
ZENITH 
TELEVIOEO 
IBM 
ATARI 
APF 
MATIEL 

ACSSOOO Series 
11 ·16K $1075 
Call for other Apple products 
ll-64K $3499 
48K. all-in-one compu ter 
Z· 19 
920C S 748 
3101 Display Terminal 
400 s 479 
Game Only $ 95 
INTELLIVISION 

111 ·96K 

11 1·16K 

950 

800 
System 

Used TRS·80" Model I Computers, tested and guaranteed 

MONITORS 

APF 9" B & W TVM-10 
BELL & 
HOWELL 9" B & W BHD911 
LEEDEX 12" B&W $129 
SANYO 9" B & W VM4509 
SANYO 12" B & W DM5012 
SANYO 12" Green Screen DM5112 
SANYO 13" Color DMC6013 
ZENITH 13" Color 

TELECOMMU N !CATIONS 


S19 

$CALL 
$CALL 

$3749 

s 899 
$2395 
$ 795 
$1049 
$1195 
$ 795 
s 489 
$ 229 

$CALL 

$120 

$220 
13" Color 	 $389 

$155 
S226 
5238 
$416 
S350 

LIVERMORE STAR MODEM 2-year guarantee $129 
UNIVERSAL DATA SYSTEMS UDS·103 S179 
D·CAT HARO WIRED DIRECT MODEM S189 
AUTO·CAT Auto Answer, Direct Connect Modem S249 

PRINTERS NEC Spinwriter 

-
• 

C.ITOH 
EPSON MX·80 
PAPER TIGER 
IDS 445 
IDS 460 
IDS 560 
ANADEX 
OKIDATA 
Microline 80 
Microllne 80 
Microline 82 
Microline 83 

Letter Quali ty High Speed Printer 
A.O. 
A.O. with tractor feed 
KSR with tractor feed 

Starwriter $1795 Starwriter II 

$2395 
$2595 
$2895 

$1995 
$CALL 

Graph ics & 2K buffer s 699 
Graph ics & 2k buffer $1050 
Graph ics $1599 
DP·8000 S849 DP·9500/01 $1345 

Frict ion & pin leed s 499 
Friction, and p in & tractor feed s 599 
Friction &pin feed feed $ 719 
120 cps, uses up lo 15" paper $ 995 

CENTRONICS 730 $ 595 737 S 780 779 s 969 
EATON LAC 7000 + $ 269 
Tl-810 
TRS-80' software, compressed print & vert . form control $1865 

16K RAM KITS 2 tor s56 $30 
200 ns for TRS·80 ", Apple II , (speci fy); Jumpers $2.50 

MAINFRAME 
Z80CPU 
MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P + 2S 110 

ACCESSORIES 
Z·BO SOFTCARO 

Model 2200A 
Model 2810 
Model 2501 
Model 2016BC 
Model 2032C 
Model 2065A 
Model 2422A 
Model 2520 
Model 2718 

SCOTCH HEAD CLEANING DISKETTE: Cleans drive 
Read/Write head in 30 seconds; specify 5 '!. · or 8 •. 
FLOPPY SAVER: Protection for center holes of 5 '/• " 
floppy disks. Installation tools and rings for 25 diskettes. 

Re·orders of rings only 
VIDEX BOARD 80 Column, U/l case con version card 
CRT FILM ; Helps eliminate external glare, 9 " 
RF MODULATOR: Adapts video to TV 
TRS-80 &OTHER MYSTERIES 
NEC SPINWRITER THIMBLE $11.95 RIBBON 
CCS CARDS: Paral lel or serial prin ter Interface cards 
RS232: For Radio Shack Interface. 
DISK·DRIVE EXTENDER CABLES: Fits all mini-disk drives. 
SIX (6) PRONG ISOLATOR: IS0-2 
AC FILTERJ6 PRONG POWER STRIP 
DISK DRIVE CABLES: 2 drive S29.00 4 drive 

$349 
S269 

$CALL 
$309 
$619 
$599 
S359 

S CALL 
$CALL 

$299.00 

$ 25.00 

$ 11.95 
$ 6.95 
S279.00 
$ 29.00 
$ 29.00 
$ 18.95 
s 6.00 
$115.00 
$ 69.00 
$ 16.95 
$ 54.00 
$ 39-00 
s 35.00 

For las t 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 on ly and are subject Jo change without notice. Call for shipping charges. 

DEALER (NATIONALllNTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1·800·343-6522 
TWX: 710·348·1796 Massachusetts Res idents call 617/242·3361 The CPU SHOP 

5 Dexter Row, Dept . B04M 	 Technical Informat ion call 617/242-3361 
Charlestown. Massachusett s 02129 Massachusetts Residents add 5% Sales Tax 
Hours 10AM·6PM (ESn Mon..Fri. (Sal. till 5) Tandy Corporation Trademark/' Digital Research 

Circle 321 on inquiry card. 	 BYTE April 1%1 389 



BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQU IPMENT AND SOFT
WARE (pre-owned and new) among 
20,000 readers nationwide In BIG 
(1ix 14") pages. Classified ads are 
only 10' per word and are Indexed lor 
easy and last location. Subscripl ion: 
$10 a year I 12 Issues. Money back 
guarantee. Sample copy, $1 .50. 

comPLJTeR Sl-IOPPeR 
P.O. Box F-14 

Titusvi l le, FL 32760 
(305) 269-3211 

MasterCar d or VISA subscription orders only , 
c~ ll TOLL FRE.E 1·800 528 6050 E~ . 184 . 

Circ le 322 on Inquiry card. 

SMARTNET 

FE:.:Lrru.... 
- Aut.omat ic sp<rnling a nd dcn.pool i nr; . 
- Le vels 1- 15 of ~he hub computer ar~ 

password p:rotee ted . 
- JJo modi fications n cc~eo to the rro,; 

or XlO~ . 
- Block data tran~Ccr •.ri h checksum . 
- Low tnemory requi re .ent :'.i . 
- Compl et.e ~ou ree code provided . 

n~;..1U!R:::::E?iT!l 

- !lub c:ompu ter c-:u~ t be ?"\mn in & ~~..i /i ~. 
-~oart.net r cq1z1res ! / : . .-. 2. 2 , 2m1 of 

rt"c rnor1 and a t least one d!sk ctr-ive . 
- !Jumbnat. requires at least 16k or 

memory . D.iok d r ivc::r; nGt needed . 

PRl.:::: 
.;:-·;.RT ':::~ : 150 ,.10 our.;El!~T • 175 . 00 

fLlR~E,i_,;:; W'JiTiWR 3300 . 00 

LH:t:AH 
5l 1 I n~ranam A Ye . 


calupct • tty , :1 •. 60~0~ 


;i 12 - et18 - .tsO-S Ask !'"or Ka.rlt. 


Trademar\.i: of Dir,1 tal RC:J;C;:)t'eh . 

Circle 325 on Inquiry card. 

No TRS-80 9 


Word processor 

is ~mplclc wlthoul 

PROOFREADER 
IA't your TRS·80 pr«>fread your SCRll'S IT . 
E le-ct r ic Peri ·ii or 01..her documents. Proof· 
r~adtr u:se:s a 38 ,000 word di( LLonary :ind 
•i.'>Ls mi.sspc1Jed 'A'OrdS On .:t file, Strcen, 
or printe r . {Re-quires 3'2K . l disk. 
)IUUEL· I ) ............ .............. ... .... . S.'14.00 

RATFOR 
Rnt ion11I Fort rtu1 preprOC'esso:r a llows st.rut .. 
lured prognmming using F'ort ni_n, One 
or the bes.l verslon.5- avi'liiltt.ble, wilh fu ll 
m.i1u•l . (R quire• t'ortron. 48K , 2 di•ks. 
MOUt:L· I ) .... ..... ........ ...... .. ...... U9.00 

SOM'·TOOLS Gr< prolessionAI quality soh 
w:i.re tools developed for lhe TRS·80 hy 
t' PhD in "omputer Science. Vt!nions ror 
MOO El...111 available soon. 

Order P<>stpaid: 	 SOFT·TOOLS 
MHE Bot 14 
Tijeras, NM 87()59 

Circle 328 on Inquiry card. 

BELOW DEALERS COST! 

Northsta?f 
N6ftl\ S.ti!I~ Hr:>hl 'Ol"I.•· ' .... .......... ··~·-· ." 


32 KDD - 2265.00 
32 KQUAD - 2600.00 

NO'lll"I Su• Poe. al H<H 1~~4Ud Ge"t:f.111..tag.-. 
tu.ooo S.>J~o:ll H2!tOO 

~~rt~S1 ;ii1~ 
tnr-0 Man;iiqt'r --- OAS.,C -- td;11 t Man;ii'ile• 

:5m.CKI _,,,,/ ~ $1«:i!Kl 

./'" rit~I! ~ 

A.ccoun t '° Re<e1y;iilJ l.e AC'c:ounls P;iv~l>tt' 
~ ~00 ~~~ 

CO 0 ·CASH IN ADVANCE· V.ISA I MAST£R CHARGE• 
"AQI() I: P[RC(N'I ON C to!Af.al(; OAMAS 

E3 

CUSTOM BUSI ES COMP TERS 

Circle 323 on Inquiry card. 

SURPL U S ELECTRONICS 

ASCII 

TRS·BO• COMPATIBLE, IBM 
SELECTRI C0 ·BASED 1/0 TERM INAL 

with ASCII conversion lnslal led: $645.00 

Many Other Items Available: Tape Drives; 
Cable; Cassette Drives; Wire; Power Su~?lles 
(5 volt 35 amp, othersl; Ol;?lays; Cabine ts; 
Tiransrormers; Heal Sinks; Printers; Com· 
ponents. 

Send lor Free Calalog 
WORLDWIDE ELECTRONICS, INC . 


130 Northeas tern Blvd. 

Nashua, N.H. 03062 


Phone orders scce?I~ using VISA or MC 

Toll Free 1·800-251J.1036 


In NH 60'3·889·7661 

'TRS·80 is a 1ra<1emar ol the Radio Shae~ 


01'Jision o1 Tandy Corporahon. 


Circle 326 on Inquiry card. 

Know The Reasons Why 
The FORCE-so is your 

"Best Buy." 

FORCE-80 The comput er protector 
• Power dropout protection 
• Suppresses 1ransien1 voltages 
• Supprnsses RFI 
• Disc prot ection 
• Factory warranty 
• Satisfaction guaranteed 
• Direcl from factory 

FORCE-80 
Only $121 .50 plus $5.00 shipping & handling 


Check , Masterch arge, Visa accep ted 
lll!aJ 	 (5%.discount for cash)
No C.0 .0 .'s please ~ 

4 \";-,.,. P&S Electronics, Inc. 
f~(.')> P.O . eox 23014 OG'pl. 8
J. _. Naonvllle. T N 37202 

Allow &a weeks •or det1i.iery 

Add 14 days f o r pe1~onal checks 


Clrcle 329 on Inquiry card. 

Fine Softwa.re Tools in C 

The Too lbox 

liu 
u ef 
:J.orr 
~ol 

pri or 

pwH ~ 1hac nHHl llJt "iOufCe hm
crcwi refcrenclf' C pro.t;rnm .. 
.1 lph.1bet1.rl' hv .• u 01 p,:u t <J I 

.1rrJnge tC:t.C m columro. on fJ
pa~1 na t t!-s tc't tor hard copv 

r-~ 

tt•q hn 1• 
.J~t· 

a nd mor • 

All p ronr t1 111'\ .ire 1n IJOrt.1blL• \ h 11 t~~r1111 h L ud 
~\nd 1ht .u•· lUrTl l>1.U 1blt· \'I.Ith 1hc corn111f~·1.., error 
h'tm~ 11tle lint~) on li>1 ,1nd prinl ou tpul in r lud~·.., 

•he dJte on Rl ·11 !io ..'"' I('"" Source· code on a.· · 
ilopJlV .ind m11nu,JI ,Jt,.'rt ll -11hlL0 1mmed1,1t e l\• IOr s._i r, 
(l ._1:i. c'Jnd duppm~ 1ncludedl ~peorv AT-11 0 1 CPI -i 
•orJn,n 

The Toolsmith 
Dept. BYTE 

P. O . Box 22511 
San Francisco, CA 94122 

Rr ·1l 1s ,, m1dt'!'mMk of D 1i,::1t.1I ~<~u 1 ~Jl'11t•nr Cori> 
C P/M 1<1 a H,"tdemJirk. o r D1gttt1 I Rc~e.1slh 

Circle 324 on Inquiry card. 

MEMOREX 

noppy Discs 
Lowest prices. 	WE WILL NOT 
BE UNDERSOLD!! Buy any 
qu<.'lntity l · 1000. Visa. Masterch<.'lrge 
accepted. Call free (800)235.4 137 
for prices and informalion. All 
orders sent postage paid. 

Circle 327 on Inquiry card. 

Double Side Disk Drives 

Disk Drive Subsysrem with Dual Double Side 
Ori""'· Power S~pp l y •nd C•b le Tota l Copa· 
city 2.4 M·Bvte. F~ ll y A•nmbled • nd l c•t•d 

O"ly I I 

1 . Table Top Veulor> $1,695.00 
2. R:1ti ck Mount Vers ion 1.695.00 
l . Pair of Slide• with AHackment 

fo r Rade.mount 35 .00 
4. $100 Disk Conuoller (kondl.s •in11le & 

dO<lble density m 2~. 512 & 1024 byte 
sectors, 1ingle & dooble side) 350.00 

5. Doublo Side Disk Droves {1.1 mb) 535.00 
[Qume DTl8J 

C~ll Now (408)49.-..0910 

OSM Computer Corp-Oration 
2364 W~l•h Avenue 
Santa Clara, CA 9SOS1 

Circle 33Q on Inquiry c.ard. 

http:1.695.00
http:1,695.00
http:1i,::1t.1I
http:Softwa.re
http:Cto!Af.al
http:QUAD-2600.00
http:S.'14.00
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TTL ~ LS Schottky \W 
7400 . . 2/.85 7490 . .85 74L SOO. .55 74LS109 . . .. .79 
7402 . : . 2/.85 7493 . .85 74LS02•. .55 74LSl23 . 1.95 
74-04 . -. . 2/.85 74100 . . . . 2.25 74LSB4.. .69 74LSIJ8 . .. . 1.49 
74-06 . . . 2/1.19 74109 . . . . : 2/1.19 74LSCla.. •SS 74 LSl39 . . . l.49 
74-07 . . . 2/1. 19 74121. . 59 74 L SJO . . .55 74LS IS4 . . . . 2.49 
7408 . . . 2/.89 74123 . . .. .99 74LS l4 .. l. O'J 74LS157 . l.~9 
7410 . . . 2/.85 74150 . . 1.95 74 L S30. .55 74LSl61 . . . . 1.79 
7414 . . 99 74154 . . . . . 1.95 74LS32 . .59 74LSl74 . 1.79 
7417 . : :2/1.10 74157 . .99 GBIOO Cer. Caps. ll"U 2.9$ GEJl23 Heat S inks (JOI J.95 74LS38. .69 74LSl75 . 1.79G BIOi My lar Caps. ( ) 4.95 GBl27 Transistors (100) J.95 
7447 . . . .• 19 74 164 . . 1.59 
7420 . .. 2{.85 74161. .. 1.19 74LS42. 1.49 74LSl92 . 1.89G BI02 Electroly llcs ~601 4.95 GBIJ7 Chokes (SO ) J.95 74LS47 . 1.49 74LSl93 . 1.89GB103 TantalumsJ.40 4.95 GB!~ Term. Strips (4-0) J.9S 

GBI08 TTL IC's ( ) 4.95 G Bl40 Spcr / St n<lfl USO) 2.95 74LS48. 1.79 74 LS221 . 1.957474 . .69 74174 . .. 1.59 
7475 . . 79 74175 . .. l.49 GBllO Asst. L.ED•J!,1001 5.95 G 8141 Washers \200) 2.95 74LS73. .79 74LS244 . 2.49 
7476 . .69 74192 . . . 1.19 G8113 Trimmers ( I 4.95 G Bl4S L ugs (100 2.!IS 74LS74. .79 74 LS245 . 3.49 
7485 . . . 1.19 74193. .. 1.19 GBll6 \!ow Ro•lsl. (200) 2.95 GBIS4 1&2W Resist. (JOO! 2.¥.i 74LS 75. .99 74LS367 . 1.29

74367.H86 .. : : 2/1.19 .99 GBll7 o;,w Resist. <200/ 2.95 G 0162 7·Seg. O•plys. \Sll s.~s 74LS85. 1.95 74LS374 . 2.49
GBl2Q Slide Sw itch (25 3.95 G8173 3/ll" Pol'- (100 5.95 74LS90.7489 . . . . 2.99 74393. : .1.95 1.09 

POTENTIOMETERS 

2 Watt @ 70•c 
7 /8 " S lotted Shaft 

L in ear T ape r 

lK 5K l OK 
25 K SOK lOO K 
1 Meg 

CMU .. $2.95 

3 / 4 watt @ 10°c 
15Tu rn Pot. 

Li near T a p er 

100!1 500!1 lK 

5K 10K 5 0K 

l OOK SOOK 1Me g 

830P . . $ 1.79 

~ LINEAR \WI 
. 59 L..M780!>T 1.75 

1.39 L.M 7812T 1.75 
. 75 LM78l5T l.75 

l.19 L M380N . 1.49 
2.25 L M384N. 2.49 
2.69 LMSSSN . .69 

REGULATED POWER SUPPLY KIT 

Uses LM309K . H ea t S in k 
pro vi d e d . P C b oard con· 
s truct ion. Provid e s a solid 
1 a mp @ 5 vol ts. C an su pp iy u p 
to .!: 5 V , ± 9V a nd ± 12V wit h 
JE205 Ad apt e r. Inc lud e s com p o· 
n e nts, hardwa re and instr u c tions. 
3 l1."x 5 "x2" H 

JE200 . . .. . .. . . . . .. . . . . .. $14.95 

DESK TOP ENCLOSURES 

L M30JN .. 
LM305H .. 
L.Ml07N .. 
LM308N . 
LM309K . 
LM310N .. 
LMJllN .. 
LM317T .. 
L MJIBN .. 
LM319N .. 
LM320K·5. 
LM791l5T 
LM7912T 
LM7915T 
LMJ2JK . 

rn C~~~~: rn PCB-3 P . C . Bo ard Vise ...... . ... $ 12.49 
2.95 LMS66N. . • 1.95 W S -1 5 0 5"Wire St ri p ./C u t . (1 2 ·24AW G) .. 3 .99 
2.95 L M567N. . 1.79 SG -30 10" 110· 120V 3 0 W S o ld er Iro n .. 7.50 
2.25 L M723N. · · 79 SG ·TiP Rep lace m ent T i p fo r SG -30S. Iron 1 .25 
US LM741N. . .6S 1- -------------  -- --"'11.75 LM l 310N . 2.95 
!. 75 L.Ml458N . .99 
5.95 L.Ml48!1N . 1.59 WALL TRANSFORMERS 

81LS97. 2.49 

SOCKETS 

Low Pro fi le 
8 pin LP ... 2/.59 
14 p in LP .. • 2/.69 
16 pin LP ... 2/.79 
18 pin LP ... 2/.89 
2Q pi n L P ... 2/.99
22 p In L P ... 2/1.09 
24 pin LP. . . .79 
;>8 p in L P. . . .82 
36 pin LP. . . .99 
40 Pi n LP. . . 1.19 

Wire Wra p 
14 pin WW tin .75 
14 pin WW IJOlcl 1.09 
16 p i n WW t in .79 
16 p in ww golcl 1.19 
24 p in WW golcl 1.69 
40 pin WW golcl 2.75 
14 p. p lug/cover l .29 
16 p. P lug/coverl.39 
24 p. plug/cover 1.95 

Also, The Mo lex Line 

DIODES & TRANSISTORS 
IN751 . 
IN757 . 
1Nll88. 
IN3600. 
IN4001. 
IN 4004. 
IN4007. 
IN4148. 
IN4733. 
IN4734. 
IN4735. 
IN4742 . 
IN4744. 

. 2/.59 

. 2/.59 

. 2.69 

. 5/.99 

. 4/.59 

. 4/.69 

. 4/.79 

. 10/.99 

. 2/.69 

. 2/.69 

. 21.r.9 

. 2/.69 

. 2/.69 

2N2219 A .. 
2N2222A .. 
2N2'J07A .. 
2N3055. 
2N3772. 
2N3904. 
2N3906. 
2N4401. 
2N4403. 
2N5129 . 
2N5139. 
2N5210. 
2N595l. 

.. 2/1.19 

. . 2/.89 

. . 2/.89 

. . .99 

. . 2.25 

.. 2/.69 
• • 21-r,9 
.. 2/.79 
. . 2/.79 
. . 2/ .69 
. . 2/.69 
. . 2/.79 
. .2/1.29 

L.M324N . 1.2\! L.M l489N . I .59 .30 0 GREEN D ISPLAYAC2 5 0 2 5 0 m A 1 2VAC (1 17V/ 60H z ) . $ 3.95LM337T. 2.2\! L Ml800N . 4.49 
LM339N . 1.29 76477N. . . 3.95 DV9200 200mA 9VAC ( 117V/ 60H z ) . . . 3 .95 MA 1003 . ... .. . . . . $19.95 


Circle 331 on Inqui ry card. BYTE April 1961 391 
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0 

! ! RIAL TIME ! ! 

tne 't tM!' MACM•NE c~c ,, .. , wi l.h "(OU! ~eft!OUtOf 

"' • llo fll !JoOl"l ol 1/0 1DO' t41~•U9cit'lltJi.C l il!lbl•dtlt.IJ f•t•bo'~ 

0•"11 ory D"°'K"l iQn D'QDj"9. DO-...o<' IO'llS i• in¢1~. Tha 

l'IMl5 MACHJNE oo.t.!i:n'I0.1 u~. .,.Uy· ~.. dlly ot me 'll'Y'ffl( 

at"ICI reoo yeDr . lloiU•ed QIU.'lc-..i ' ciu•••• 01 ~ 11.e(:ll'l(ll. °'""' 
mu-.,,.t.,. onO ~ hl:l.lf 1.,,..,..,..,.... o;a.tG i:a>0¥1dod. 

0 Ml"f"Ort'9•0r'5 -'I:! ;l? . 5 11: "· ' 5 • 1.~ ll"IC""". Bn.llatt _.. , 

~ suaot., , IW'ld c~ca1 1ori C.able nrll:" I ncluded. 

Piie• ~- '°"11}' l.450 •lngl• IOI 111'11!1 q..oat'l! l1T di11c0Ulll:• DJ• 
......11.uie. o-rer lna>Jlt lir. Jn.rited. OH 4Mo st..lfdeHYGI')'• 

ALPHA 
OMICAco••un1 s~srnu, 01<. 
.. o..,•nr1r;..-......_ 0o•.,...•ri:t0 

Circle 332 on Inquiry card. 

il-EX- NE_W._I_ 
Interface converts 
Your Typewriter 

Into Printer 

: ~1~g:i~~~~urv : ~fe1<.~i1111erv 
• RU ISM SEl..EC'l"RtC- l'Vn@wrtte.rw1ltl no modification. 
• For Tl!S-90'. AOPIOI". or • ny parallel or F!S232 port.
• write or phon@ '°' more tnforrn.auon, rociaivw 

- U.S. and worldwide sales -

Ex INTUNATIONALINC. 
161 40 va1er10 St, 
van Nuvs. CA91400 USA 

TEL; :1131781-0020 Tl.XITWX: 91()-495-1767 

Circle 335 on Inquiry card. 

OAE 's PP-Se1les EPROM P<ogremmer s plug 
dlroc\ly Into any vacant EPAOM socket aoa 
allow you to transfer data dlrectly from AAM 
lo EPAOMs. No additional power supplies are 
required. All Urning & contro l sequences are 
ha.ndled by the programmer. Each uni t In· 
clud&s lnl&rnal DC to DC switching regulator, 
ZIF socket and 4 ff . ribbon cable terml nal&d 

~1:~ ~ ~i~~~~up,0~o211,'&'!1s~~~~ ~~J~~:nable 

011••• Advanced Engineering, Inc . 

676 W. Wllsoo Ave .. Glendllle, CA 91203 


(2 13)240·0080 or Tole• t94773. 

PP SERIES PROGRAMMERS 

See us a1 NCC, booth 770 


ZAS 
Z-8000 

SOFTWARE DEVELOPMENT 
PACKAGE 

A proraa111on.a1 2-8000 aa-:semtlty rangvaoe p1ck•oo 
now ...... 11abl• tor 8080 & z..eo bas.00 ml c.rocompu1or1 
whkrh UH Owt CPIM• oi ISIS-11• operating :lyStom.. 

Tne p&~''°' In.elude.a: 

ZAS ~~~!·~~:;~~~t:.c:~~~,:n~r::::~;:b~~~ 
non~s.eomented e008, s.ymbOI Aam·u 1015~ eh.lree1ete. 
26 dl rer:Uvos, lnc:ludlr.g nes•ecs c.ondl1lon11 aiu.e:rnbly, 
"Include"' rne:s. and nemad pr·og1am. da1a and ab;solu i o 
:soellOllls. Outp.,111$; o·b1oc1.o.nct llsUng mes. 

ZLK !:,ku8!~~~1:n~!::a:~~: in'~ 
order aoo ap11onany "'located" at t ed addrass. ZJ..K c:an 
1;150 haindl-0 c:ompl lOO OV<J•la.y ~rr.iJng11t.men•s . 

ZLD ~=~~=r~L::!;;; ~~~~',,:':~::~~ 
C:lud•s hOS I OS lfl!&tfQIC:O.. 

ZAS, ZLK, ZLO CPIM• .. S395 
ISlS-11• .. ~95 

~ Manual Only ..... $25 
SuppllH on Slngl1 Oena~ry 8" Dl1•WESTERN 

cp,w. Olg lt•l ltn..rc;h. l.nc. 15.IS.· ll• h!ii l.. COri:iWARES 

Circle 333 on lnqulry card. 

..~, ... .. 
New Sentlbly-Prlced Paper Tapa Reader 
A new. smaller, less axp1msive S1and -Alone 
Papor Tape Reader Model 605 reads at 150 
CPS. has a parallel nt ou1pu1 anel is bi
dlrec1iona1. It stops on character, is com
platety se ll-contained and has aulomatlc 
tau t·1ape sensing . 
The new reader has 5 voll DC and 24 vol! DC 
outpul powe1 available and an opllonal ln
lernal clock. The desk·IOp model Is priced 
at $495 tor one unit. a saving or about 25% 
of the p rice or the larger Model 612. 
Contact Louie Oo$hay, Addmaster Corpora
Uon, 416 Junlp1110 Serra Orlve, San Gabriel 
91776; telephone (2.13) 285-112.1 

Circle 336 on Inquiry ca.rd. 

DISK DRIVES 
REM EX 

Compat ible with I BM and Shugart. 
Double sid ed, Double Density 

. . .. .... . ... 1600 K Bytes. 
RFD 4000 .. .... .......... . S595 

Double Sided. Doub le Density 

...... .. . . .... 800 K Bytes 
R FD 2000 ............ .... . S395 
For fast delivery. send cc rtili cd 
c hecks, money orders or call to 
arrange direc L bank wire transfers . 
Personal orcom panychccks rcqL1ir~ 
two weeks to c lear. Ca li fornia Res. 
add 6% sale tax . Minimum ship 
ping charge I 0.00. 1\' o C.0 .IJ . 

Electronic Equipment nlimited 
3845 Birch Sl ree l 

ewport Beach, CA 92660 
NI: (714) 540-523 1 

Pricing and ava ilab il i1y subject to 
change w it hout notice . 

GJVorthStar 
BASIC UTILITY SET 

• 	 EDITO R - Create & ed it a 
Basic program using 26 
co mmands. includ ing 
GLOBAL locate & c hange. 

• 	 BPRT - Pr int & cross 
reference a Basic program . 

• 	 BPAK - Pac k a Basic 

program . 


• 	 RE - Rename a disk file. 

plus $1.50 shipping.
$69 Calif. Res. add 6% . 

fiiY\ Check. VISA , M/C 

~Software Systems 
t 269 Rubio Vista Aoacr. Altadcna, Calll . 91001 

(2131 791·3202 

Circle 334 on Inquiry card. 

A N£W WIAEL.ESS AC REMOTE CONT ROL 
INT£RFACE for the S<lar. and BSR X-t o home 
control sy"Stem . Use you r presen t TAS ·80 ltvt• 
II, Apple U or SlOO computer •o provide com~ 
pleh1 hom-e securi ty thirougli con tfOI of ligh ts, 
appliances a11d motors wiU1 a few simple BASIC 
commands , 

As fUl1wed In : 
"COMl'UTERIZE A HOME'" BYTE. Janutr}' 1980 

Bus7 8 .. - Auemblod & IH1ed 

For TAS ·tO •. $109.95 

For SIOO .... 119.95 

for Appl• II .. . 11 4.9$ 


RUJtime cantrcil 

s allwan - TA 5-lo 19.95 


6793To ordor can 15161374·

or write : Th! MicrciM rnt Inc. 


917 Midway, 

WDOdmere, NY 11598 
 BUSY BOXDUL[A '"~UIA I ES 

INVITED 

MEDICAL 

BILLING 


for 

APPLE II 

• 	 7000 ACCOUNTS 
• 	 2000 TRANSACTIONS 

$995

•••••Jr,,. 

3604 Foothill. LaCrescenta. CA 

(213) 248-2884 

Circle 338 on Inquiry card. 	 Circle 339 on Inquiry card. Circle 340 on Inquiry card. 
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ANOTHER FAMOUS PRIORITY 1 ELECTRONICS 

TRUCK LOAD PURCHASE 


10 MHZ 16K A&T STATIC S-100 RAM 

FROM 


(~mpuPro™ division of 

The RAM 14 provides 16K X 8 of reliable, totally static 
RAM storage. Conforming fully to the IEEE 696/S-100 
bus standard , RAM 14 not on ly provides 24 address lines 
for 16 megabyte extended addressing capability, but 
also includes a number of features you would only ex
pect to find In memory boards costing considerably 
more. Here's a part ial listing of what makes RAM 14 your 
best choice! 

• 	 Meets or exceeds all IEEE 696/S-100 specifications (including timi ng). 
• 	 Fully stal ic design eliminates the timing problems assoc iated w ith dynamic memories. 
• 	 Switch selectable choice of 24 address lines confo rming to the IEEE 696/S-100 extended addressing specifications, or 16 

address lines as used in older S· 100 systems. 
• 	 Ideal for mull i·user installations. 
• 	 Board is addressable as one 16K x 8 block on any 4K boundary. 
• Switch selectable PHANTOM disable and wr ite protect. 
• + 5 Volt operation (requires no other supply voltages). 
• 	 Low power operation (900 rnA typ ical , 1200 rnA maximum). 
• 	 1 year Factory Warranty 

GBT-143A $199.00 

Quantities are limited so hurry! 

• 	 Operates up to 10 MHZ (70 ns Ram Chips) 
• 	 Assembled & Tested 



DEALS D DEALS D DEALS 

SHOP HERE AND 

®&W~9 

(MINIMUM ORDER $10.00) 

This is ABSOLUTELY the LOWEST PRICE EVER 


for a Hi Speed (300 NS) LO-LO Power 32K RAM.~(3'{(5\ 

4K bv 1 Chips are organized in Selectable Banks. ~ ~~ 

* Extended Address Lines A 16 · A 17 . 

* Phantom Line * 9 Regulators (KIT) 

SCHOOLS HOBB/EST 


I 

I· 

lim~ 

OEM'S 

DIP SWITCHES POS. PRC. 

PINS 

8 
14 

16 
18 
20 
24 
28 
40 

PC WW 

.10 .26 

.13 .29 

.16 .32 

.18 .34 
.22 .38 
.32 .48 
.34 .50 
.45 .61 

4 .88 
5 .92 
6 .95 
7 .99 
8 1.05 
9 1.15 
10 1.19 

AMP - Need we say 
more? There is a d if 
ference in sockets ! 

Those aren't the low· 
e-st pricra·s you can 
f ind . But, if you've 
been"burned" before 
by bad connect ions 
In vour computer, a 

tow pennies for tho 
best is worth it ! 

LM323K 5V. 3A. 

@ REGULATOR 

$5.50 
TAB MOUNT 

7805 +5V 1A 
7905 -5V 1A 
7812 +12V 1A 

"""' 

7912 -12V 1A 
HEAT 

Sl4~~S $1.25 
• GOLD + 

S-100-CONNECTOR 

Z-80-A 
$6.95 

4MHZ Beastie with extra instructions! 

z- eo SUPPORT 
CTC - $6.55 
SIO - $25.50 
PIO - $6.50 

OMA - $18.75 
All 4MHZ (who wants 2MHZ?) 

74LSXX 
74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 

.33 74LS107 ,59 

.33 74LS109 .59 

.33 74LS112 .59 

.33 74LS1 13 .59 
.59 74LS114 .49 
.39 74 LS122 .59 

74LS221 2 .95 
74LS240 2 .95 
74LS241 2 .49 
74LS242 1.95 
74LS243 1.95 
74LS244 2 .95RESISTORS .02 ea! 

(100 PACKI %W 
Tl or Better 74LS06 

74LS07 
.39 74 LS123 1. 19 
.39 74LS124 1.49 

74LS245 8 .95 
7 4 LS24 7 1. 19 

1.0 75 2.7K 22K 220K 74LS08 .59 74LS125 .89 74LS248 1 . 19 
4 .7 100 3.3K 24K 330K 74LS09 .39 74LS126 .89 74 LS249 1.69 
6.8 150 3.9K 27K 470K 74LS10 .29 74LS132 .79 74LS251 1 .79 

680K10 220 4.7K 33K 74LS11 .39 74LS133 1 . 19 74LS253 .95 
lM15 330 6.BK 39K SOLDER TAIL WIRE WRAP 74LS1 2 .39 74 LS136 .69 7 4 LS257 1.95 
1.5M22 470 10K 47K 74LS13 .69 74LS138 .99 74LS258 1.95 
2.2M27 680 12K 68K 74LS14 1.!!5 74LS139 .99 7 4LS259 2 .95 
4 .7M 
lOM 

33 
47 

lK 15K lOOK 
l.5K 18 K 150K $2.50 $3.25 74 LS15 

74LS20 
.49 74LS145 1.25 

1.95 74LS148 1 .49 
74LS260 .75 
74LS266 1. 15 

68 2.2K 20K 74LS21 3 . 7 74LS151 .79 74LS273 1 .75 

WIRE WRAP WIRE DIP PLUGS 
74LS22 
74LS26 

.29 74LS154 2 .49 

.39 74LS155 1 .49 
7 4LS2 75 4 .39 
74 LS279 .7 9 

Packed in 500 Lot Bundles 
(Length includes 2" x 1" Str ip) 

Color  R, Bu, G, Y, Bk, W 

PINS PRICE 

.40 

.55 
OBDP 
14DP 

8 
14 

74LS27 
74LS2B 
74LS30 
74LS32 

.49 74LS156 1.49 

.39 74LS157 1.49 

.49 74LS15B 1 .49 

.95 74LS160 .75 

74LS283 1.49 
74LS289 5 .75 
74 LS290 1.29 
7 4 LS293 1 .95 

50 h . $1.65 . 100 ft. $3.00 . 500 h. $9.50 .58 16DP 16 74LS33 1.95 74LS161 1 .99 74LS295 1 .95 

2.5-3.25 4.0-3.75 6 .0-4.75 .9524DP 24 74LS37 .75 74LS 162 1.25 74LS298 1 .29 

3 .0 - 3.35 4.5- 4.00 7.0 5 .00 
3.5-3.50 5 .0-4.50 8.0-5.50 

10.0-6.50 

40DP 40 1.50 

Socket a nd Dip P lug priced based on 
go ld not exceeding $700 per o u nce. 

74LS38 .39 74LS 163 1 .25 
74LS40 .25 74LS164 2.15 
74LS42 1 .39 74LS165 1.49 
74LS47 .79 74LS166 2.49 

74LS324 1.75 
74LS352 1 .65 
74LS353 1.65 
74 LS365 .95 

OK WIRE WRAP TOOL $5.95 

a D ) ' 
CONNECTORS 

DUAL ROW .100 CARD EDGE 

74LS48 .79 74LS168 2 .95 
74LS35 .25 74LS169 1 .95 
74LS54 .25 74LS170 1.95 
74LS55 .70 74LS173 1.25 

74LS366 .79 
74LS367 .99 
74LS368 .99 
7 4 LS373 2 .95 

PINS 

20 

PRICE 

2.35 

PINS 

20 

PRICE 

3 .35 

74LS73 .79 74LS174 1.49 
74LS74 .59 74LS175 1.49 
74LS75 .79 74LS18 1 2 .15 

74LS374 3.95 
7 4 LS377 1 .95 
74LS378 1.95

6 Amps 125 VAC 
@: 7 Amps 30 voe 26 3.00 26 3.80 74LS76 .79 7 4LS189 6.95 74LS379 1.95 

1.25 ea. 34 3.85 34 4 .65 74LS78 .49 74LS190 .99 74LS386 .59 

DPDT STANDARD TOGGLE 
ST21 (ON-NONE-ON) 

40 
50 

4 .50 
5 .50 

40 
50 

5.50 
5.90 

74LS83 .95 74LS191 1.95 
74LS85 1.49 74LS192 1 .95 
74LSB6 .95 74LS193 1.95 

74LS 390 1 .95 
74LS393 1 .95 
74LS395 1.95 

ST22 (ON-OFF-ON) 74LS90 .75 74LS 194 1.49 74LS490 4 .95 
ST23 (MOM ON-OFF·MOM ON) 
ST24 (ON -OFF-MOM ON) 
ST25 (ON-NONE-MOM-ONI 

RIBBON  20 to 34 @ 1.00 ft . 
40 & 50 @ 1 .30 ft. 

74LS92 ,75 74LS195 .95 
74LS93 .95 74LS196 .95 
74LS95 1.29 74LS197 1 .95 

74LS668 1 .69 
74LS669 1.89 
74LS670 3 .55 

ST26 ION-ON -O N) CRIMPING 2.00 I CONNECTOR 74LS96 1.29 
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DEALS D DEALS D DEALS 
OUR BUYERS ARE IN 

CONTACT WITH EVERY MAJ01· 
SUPPLIER AND O.E.M. 


BUY HERE AT 1000 PIECE 

._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---

664 N. MICHIGAN A VE. * SUITE 1010 * CHICAGO, ILLINOIS 60611QUANTITY PRICES 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 

ALL MERCHANDISE 100% (ILLINOIS RESIDENTS CALL: 8 75-485-4002) * 8:00 a.m. to 6:30 p.m. 

GUARANTEED! 15 DAY FULL T · RMS: Prepayment - C.O.D. up to $ 100.00 - M/C Visa 
$5.00 Processing and Handling added to each order PL SCASH REFUND! Shipping Charges . Please allow personal check 

lo clear before shipment. 

JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


POWER SUPPLIES 

If you can beat these 
p r ices we will be tru ly 
amazed. OEM's at 5 00 
loc pay m ore than chis. 
Call or write for full 
spec. sheets. 

DISK POWER SUPPLIES 
PRIAM-SHUGART -CENTURY-MICROPOLIS 

+5V @l 9A I -5V @.8A +24 V @7 A US·384 
SHUGART  SIEMANS - MPI SY... 

+5V @. 5A +12V @.9A US·340 
+5V@ 2A +12V @4A US·323 

SHUGART - SIEMANS - CDC 8" 
+5V @IA - 5V @.5A +24V@ 1.5A US·205 
+5V@ 2A - 5V @.5A +24V @l 3A US-206 
+5 V @3A - 5V @.6A +24V@ SA US-162 
+5V@ UA - 5V @ I .SA +24V@ 2A US-272 
•5 V @ 2A +12V @.4A - 12V @.4A US-HTAA 

TELEVIDEO 912C 
SOROC lll120-$675.00 
Televideo 912C- 665.00 
Televideo 920C 720.00 
ADDS R-25 - 710.00 
Also have 920C, SOROC, 
HAZEL TINE, etc. What 
we don•t have l!i room on 
this page. Cal l To ll Free 
800 number for prices. 

C-ITOH PRINTER 

$499.00 

89 .00 

33 .SO 
56.25 

52.50 
69 .00 
S9.00 
69 .00 
37.50 

Look close ly at tho 
photo and see other 
adds in th is rag at 
$995 .00 . Perfect u n i is, 

\• = ~ 
... ___.... 

warranteed. Onl..: 500 pcs. Same •tory . 
manufacturerer had too many. 

(Gold Contacts) 
As long as there is a 
price war, we wi ll fight 
your battle. Compare 
al your local Dept_ 
store and buy US MICRO. 

S1-MOD (KIT) 

$189.00~ 

Complete S-100 12 S lot Computer. Ample 
sysrem power wi1h regulated power for dr ives. 
Excellent for Subsystem or Hobby use. 
4 hours co bui ld. (6 conn. inc l. , less fans) 

DUAL DRIVE SUBSYSTEM 

$995.00 / ._.,
$195.00 w/no Drives 
I f th i s looks l ike a Lobo 

1Drive System, don't be 
foo led. Just because it 2 SHUGART 801R 
looks li ke one, works l ike POWE A SUPPL V 
one. smells like one, and tastes like one(?) 
doe1n'1 mean it has to cost l ike o n el 

TWIN VERTICAL DRIVE$ 
5" $550.00 - 8" $980.00 

Attract ive, convenient 
and compact T w o Drive 
Ma" Scorage Includes 
Power Supply, Drivos, 
Cab inets and Cables. 
Doub le Sided, Double 
Track ava i lable 100] 

4t Z-80 CPU (KIT) 

T he first t ime th is 
wor ld popular CPU 
offered in Kit. 2 serial, 
3 parallel, CTC, EProm 
Z -80 at 4 mhz. Software 

Ir ~t •I :'• • 
I • 

• I I , I I 
~ . ·, • '.!:lli . I 

buad rata, etc. (less Prom & cable) $212.00 

EXPANDABLE RAM 
•SPECIAL•SPECIAL*SPECIAL* 
Th Is Is the bost all 
around 641( board 
you can buy, If after 
you •ee it, you don't 
agree return for fu 11 
refund. Bank Select 
by extended address 
lines or 1.0. 40H . * $389.00 A& T* 

U$  D$K $255.00 

Double Densley 8" and 
5" D isk Controller 
disigned for S-100 IEEE 
standards. Uses Western 
D igita l 1795, 1691 
2143 Ch ip Set. 

MEMOREX  VERBATUM - WABASH 

BASF FLOPPIES ·)1-
sox OF 10 ONLY : • -------------  --  -  .. 

SY." SOFT $2.65 ea. 
5 \1.'' HARD 10 2 .65 ea. 
SY." HARD 16 2.65 ea. 
8"' SOFT 1 D 3.25 ea. 
8"' SOFT 2D 3.85 ea. 
8" SOFT 2DDS 5.00 ea. 

FANS $14.95 
These a re brend new. 
i n t he box fans. No1 
noisay bearing pu llouts. 

3·1/8 " 
Never again at 1heso low pr icesl 

i 

~' 
4-5/8" 

4116s 
Expansion 16K Dynamic 
RAMs for Apple, TRS-80 
5 -100 systems. T . I., Mostek 
Intel, Call for manufacturer. 

$2.95 
200 NS 

DI P-80 $399 .00 
Don't be m islead by this 
L O W price. T h is is a rug
ged 100% Dutv C y cle 
7 b y 7 Dot Matr i x Printer. 
B rand new. factory warr. 

ii. 

• RS-232 ADD $65.00 
•TRACTOR FEED ADD $70.00 

2114s ~$3.45 
One of the world's two 
most popular STATIC 
RAMs. Factory prime 200 NS 
tested u nits. Sold in IOtS of a only , 

F U JITSU. H I TACHI, etc. 

TMS-4044 
MM-5257 
INTEL 2147 

$4.25 
250 NS 

T he other of the wor ld's most popular STATIC 
RAMs. This one Is 4K by 1 organ ization. Don't 
buy Gold, buy these, the price won't lastr 

2716s 
2708s 

$9.50 (450 NS) 

$6.95 (450 NS) 

Remembar when 27 16s were $50 .00 and hard 
to get? These u n its are so beautifu I it's hard to 
pare with them. Bue we will, for a smatl price. 

Guaranteedl 

SHUGART DRIVE 
• 8" 801R 
~ $395.00 

M a n ufacturer had 

too many, buys at 8" 851 R $585.00 
1000 piece rate. 
sa les dropped, so we 9ot'em. Foncastic buy, gel 
them while they last l Full warranty , 

SIEMANS DRIVE 
8" 120-8 

$375.00
Very Specia l Price o n 
these BRAND NEW current production u n its 

Add $10.00 for Extended 1 Year Warranteel 

Circle 350 on i nQulry card. B¥rE April 1981 395 



SALE SALE SALE 

Disk Drives 

~ 
JADE's lll'I dual disk sub-assemblies include: 
Hrmdsome metal cabinet with proportionally 
bofon ed air flow sys/em, rugged dual dri ue power 
supply. cooling fan. cab le kil , ligh ted power 
swilch . approued fuse assembly, li11 e curd, Neuer· 
Mar rubber feet, and all 1i ecessa ry lrnrdw<:re to 
m oun/ 2-8" disk drives · it's all Amerfran made, 
111..aranteed for six mo11ths. a11d i t 's i11 s tock! 

IJuol "Sub-Assembly Cab in et 
E D-000421 Cabinet kit , .. ... .... $225.00 
END-000420 Bare cabinet ........... $59.95 

Single t1 idrd, doubll" densi ty disk d rive s ub-s.)'lilem 
E D-000423 Kit w / 2 8" drives . . $975.00 
END-000424 A & T w / 2 8" drives $1195.00 

I lo ubl o sided, double density disk drive s ub·system 
END-000426 kil w / 2 8" d riues , , .. $1495.00 
END-000427 A & T w / 2 8" drives $1695.00 

JADE DISK PACKAGE 
/)(mbfe dt•rrsily cor1 t rolfor. twu w· doublf' d('n~it)' floppy 
r.l.i'Sk drfo~·s. CPI frf2.2 (confiR1.J.Ud/tJrCOtJlro/1,-.r). lrardwnn• 
crnd sofiware manuals. bont PROM, cabrnrt ,pcw.wr !W/Jp/y, 
fa,,. & mlll~s 
Special packng-e price ... . ........ $1395.00 


8" Di,skDriveSale 
fli11hly rt'l;ab/e dou/1fr density fluppy 1Ji.k clriv~• 

Shu~art SCH H sirwle •idcd. doub le dcn•i ty 
MSF-10801R S A·801R .. . .. .. $425.00 
Special Sale Price 2 for $790.00 

iemcns FDD IOO.H ll:l sin~lc sided. c!oub le density 
MSF-201120 6 m o warrant y . , ..... $385.00 
Special sale pride ............ 2 for $750.00 

Real Double-Sided Drives 
8" Double-Sided Double-Den11ity Sale 
~·**************•**•***•*******•* 
• Shugart SA-85 t fl double·#icled, doubl<'-den•il )' • 

* 1111/y $(;25.00 eo . . . . . . . . . 2 for $ 11 90.00 .. 
*************************•······· 

MFE M70t 8" double·sided. double-den11i ty dri~e1 
on ly $525 ea . . . . . . . .. .. . .. .. 2 for $1040.00 

(Ju me Vala Tra~k 8 double-sided. double·den1'ilY drii;u 
011 /y $57n.OO . . . . 2 fnr SI 100.00 

Printers 
CENTRONJCS 737-1 

fi.') CJlS , hr-rhr4"'C tro tHtl. /('UN Q•Wlir,,.• prir• fc •r H'r-01 tfrlu.tf" 
traftnr t:1tvlro11ism. boOt porallrf and serin l rr1/t'rfar-4•s rin · 
hoard. u;J< hu/ft•r. t;bltt.)11 _ /)rint tlrimble·. 11ro11hics. m;cro 
spac1• JU.~ tifr<'ntfon . dnta t able_ aruJ sdf usudfognosltf' 
HOM. 
PRD-55511 without J6K buffer ... $2795.00 
PRD-55512 with 16K huf{er ...... $2895.00 

S-100 Systems 
S-100 omputer Sys 

Cnmpl <Jft • S-/tJ(J .'i_\"Slf•m m('/mJrnJ: 12 8101 main/ramt', ../ 
MHz Z.H(J CPU. fi4K llAM 11u·mnry. tloul>l1• de11 .<i1y cltsk 
t ·tmJroJl••r . HS·2:1z f"tJhf••, " & /"J' ·/' djsktJrit 11• f'aM.•s, r·p1M 
2.2. nuuw(t/s. iWlf' btmt HOM. N,mp/N11l)' as.'l.t• m~,Ji·d & 
t4"'Sl4'ff. 

2210A flll l'Rral(>(/ & lt'Stt>d $1995.00 
2210B Nol i11t('grall'd ...... $1795.00 

S-100 

ys 

Memory 

4 t.11-1:. hutrk purl 1 1•;rttJndt"'<J 
addr4•ssrnµ, 16K bank st9frctrJh/e. PllAN7'0A1 lim· trlfows 

mnrwry fWt•day. ·or.JO Z.XU frlJnt pmu·f c'Ompt1tibft•. 

ME l-64565A A & T . .. .... ... 8449.95 

Ml<;MOHY BA K - Jade 
I ,\/JI.:. JI.: ,.; ~: S- /Otl_honk ·"'"'' '''icd•/1•. ,.,. ,,,. II> htt 


M EM-99730H 11,,,., l11tnrd . . . . $55.00 

M l~ M-90730K Kit . 1111 NANI ........ S:l l!l.95 

M EM- I B7301< lfiK !.·it $2-19.95 

M ..: M-a2n 11< :12 K !.·it S28H.9ii 

M EM-487:12K ·lllK !.·it $:1:.M .95 

M l•: l\1-6-17:!3K Ii-IK !.·it . . . . . . . . . $359.95 

1h... ·111bfrd & t1 ..,11·d . . . . . . ... 11dd $50.UU 


EXPANDORAM II - SD Systems 

' .HJ/: HA ,1f 1111rrr1f , · ~rmmftrhlr· {m m rnn· '" "];'ili li.

M l•: M- 16B:!OI( lliK hit ............ $275.95 

M l•: M-:J:W:l I K :12 /i l:il $295.95 

l'>H:M- · ll~B:.l:ll\ ·lllh' hit $:115.95 

M l~ M-1;.ii;:i:H{ Ii-IIi h11 . . . $:n5.H5 

1\.,s1 •111bJ..d ,t· 1,.,,t,·d . . . . a<lll $50.UO 


:321( STATIC RAM - Jade 
:.! 11r I.\//!;: 1•.,1uwtlulJ/4• -./r1IH ' A'.·LU l'n<u~J "'Joo'"" :.!I! II. · l'

l'>H:M - lll lil 11< lliK ·I Miiz //it ... S I (iH.9i'i 
1\ll<:M -:12Ii>11( :121\ ·I .111/z /:it ...... $:.H>0.95 
tl.""'1111>;,,,; & /1•.' /"'/ . a dd $50.UO 

16K STATIC RAM - Ca l Comp Sys 
2 or 4 Milz u;K sracic NAM board. l f.' f:f.' S-lflll. ba11k 
sdr·ctubh•. Phantom t•apaf1tli1y, aclcJn,....sahfr rn ·IK hfocks 
Ml~M-16160A /6K 2 MHz A & T ... $286.95 
MEM-161621\ 16K 4 MHz A & 'f . . . $289.95 
MEM- 16160B /Jar<! lirJard •• , ..•...... $50.00 

PB-1 - S.S.M. 
27nX, 2illi F.PHOM hoard uiith hurlt-rn pro1:ramm., r 


M ..: M -99510 1< Kit .. ....... . .. $154.95 

MEM-995101\ A & T .. ............. $229.95 


PROM-100 - SD Systems 
2i0/f. 2716. 27.'12. 27.>il. & ?!'illi f; /' NOM proJ!rtr"1111er 

MF.M-995201< Kit . . . . . . . . . . $219.95 
MEM-99520A Jad•· A & '/' ..... $269.95 

S-100 Video 
VB-3 - S.S.M. 

em f'lraraclPrs .Y ;!-/ /w••.'S rxpt~ntfoh/1• lo XO .~./ furn full fJO/!t' 

of t1·x1. t1p{H"r & lown ras4"' , 2fil; 4l81~rtlt•/iu.~d $ymb11ls. 160 .\' 
19!! J!fllpltrrs matrix. m1•mr1ry mn111wd, h<Js /:wy f;oard 
input_ 

I OV-10951{ ·I MNd1it ........... . . $375.00 
I OV-1095A ·I MHz A ,t· T .......... $450.00 
IOV-10961< HO x 1 11pgrad<' ..... . ... $39.95 

VIDEO BOARD - Jade 
(;./ t'IJarar/1•r,fl. .Y Ui /inrs , i X g dtJ/ mntrsx.{ul/ UpfU'f /mt1i'T 

casf' A. Cll rlrnrat'tfJf .'>1'/, numlu·r~. s_vmlu)/.~. am} j!r~-.k 
/4•1/n~. rrornrnl rf'l !1•rfi1" blmkr111: 1•ufro, S-IOrJ. 
IOV-1050K Ki1 .... $99.95 
IOV-1050A A & T .. .. $125.00 
IOV-1050 B IJ<rrelmard . ......... .... $19.95 

S-100 CPU 
2810 Z-80" omp Sys 

:l ·IMHl Z·HtM•CJ'Um1hHS-:n2Cso•rinl l llµo1r1w1dw1 · 
bo(rrd MUS.· 2.2 mmrifor PROil!. ffm1I µmwl ('41m1mlibh'. 

CPU-3MOOA A & 1' ...... ........ $269.95 

THE BIG z• -Jade 
2 or J Miiz s1t·i rclw/>lc z. !I' CPU 161/i ><'ri<r/ t U. 
fH'NJmadatf".~ 2ill8, 2716, or 2i:12 HPIUJM . lmttrl ra rt•s from 
i.1 lu 960() 
CPU-30201 K Kit .. ........ .... .. $ 145.00 
CPU-3020 1A A & T ............... $199.00 

PU-30200B Ha re board ............ $35.00 


CB-2 Z-80 CPU - S.S.M. 
:! or ·J A/Hz l · 0 Cl'U lt<Uard witl11uu, 1isfo,. (1..,,. up to SA." of 
HOM or ~K "{ RAM "'' /lu11rd...,.,,.,,J,•d nrftlri-.<>i11;:. /f;r;f; 
S-JUO. (rur1t panf!i rumpatiblC'. 
CP -30300A A & T .. .. .. .. . .. .. .. $229.95 

SBC-200 - SD Systems 
·t M iiz Z-~o· <'PU with,,,.,;./ & para/11•/ l Oporr.•. upt.,HJ\ 
of on-IHJard PROM. ~wftu•arc pro~rammahli• harrd rtHt• 
;:c11eralor. I K of on-hoard NAM, 7.-HtJ CT<'. 
' P -30200K Kit ............ . $339.95 
' PC-30200A ,fadr A & T ..... . $399.95 

S-100 Disk Controller 
DOUBLE DENSITY - Cal Comp Sy 

;ir1,"' and X.. di!tlJ crmlrollt'r, sinf,!fr or doubf•· dcm;ity. with 
011·hoard l~mt foa<Jn H0 .\1, crmJ fn•t.• CP M 2.~· trtrd 
manual .•wt. 

IOD-1300A A & 1' ......... ... ..... $369.95 


DO BLE-0 - Jade 
IJrmblt• ,/ , ·nsit~' omfr11/11·r with th1·w.i{idf• /rac.k . rm ·b1.Nlnl 7..
.'((},J\ '", printt•r porl , 11-:.'Ef.' '- JOU, car. frmc-tim1 mt mr 

int••trJ'I'' dric•c·n hr1$...: 

IOD-1200K Kit ... ......... ...... .. $299.05 

IOD-1200A 8" A & 1' ............ .. $389.fJ5 
100-1205 5W' A & T $389.95 
IOD-12008 Harp hoard ........... $6fi.OO 

VERSAFLOPPY II - SD Systems 
N4•rr• dnu/Jlc dt• r1sily ,~u1arnlft•r fur IN1tlr i~' ' &.: .'1. ' ~·· 

IOD-1160K Kil .. .... .. . . .. . . $379.95 
IOD-1160A Jade A & T ......... .. $430.05 

Motherboards 
ISO-BUS - Jade 

Srlt•nt. ~implf.. , <rnd rm .~<Jlt~ o /J("fft'r nwth1•rboarrl 
ti :ilot 4;=-.1 ... x ,l\ •.."l 

MBS-0618 Bun• board .. , . .......... . $19.95 
MBS-OG!K Kit ... . . ............. s:l!l.95 
MBS-061A A & T ....... ..... ........ $49.9n 

11 Slot~~- t' x K·,."• 
l B - 121B 

M BS-121 K 
MBS-121A 

MBS-181K 
lBS-181A 

Ba r.. hnard ............. $29.95 

Kit ... . . . ..... . .. . ...... .. 869.95 

A & T .................. . . $89.95 


I~ Slot II ·I' ,• x ~ ., .. . 
Ha re board . . . ..... . $49.95 
Kit ... .. ..... ...... , SM.95 
A & 1' .......... ........ 813!l.9i> 

Card Cages 
S-100 CARD CAGE - Jade 

,\f4"frd r ·rr)..!.• ' wtth <"trrd J.'rt14/1'{'o ~- ftrrt muru1ltnJ: 

I•: NX-1 01;()0 I Six ~/111 .. $;!!Ul;''i 


S- 100 'A RO CAGE- Vl•ctor 

JU " rtt4J.' mutllllrrbl-·. r1tljt1 ... tuld1•. htJ/,J_..;. :!I ttrr•l:o.. 


VCT- ( ' ( ' I( I OU 1\ 11.,d1;+'<I Al , .. $ ·111. !);; 


http:813!l.9i
http:s:l!l.95
http:tfrlu.tf
http:cabrnrt,pcw.wr
http:confiR1.J.Ud


SALE SALE SALE 

S-100 1/0 


S.P.I.C. - Jade 
Our,,..,,. I 0 <·ard H'it/1 2 S/O"s, ~ C'fC'.<. and I 1'10 

10l-J045K 2 CTC's. I JO, 1 PIO .. $199.00 
101-1045A A & T . . . . . . . . . . . $259.00 
IOl-1046K 4 CT C's. 2 S IO's , I PIO $259.00 
101- 1046A A & T ... ...... ..... . . . . $319.00 
101-10458 Bart• boa rd w l manual ... $59.95 
IOl-1045D Maurwl only ... ......... . $20.00 

110-4 - S.S.M . 
2 scr ia{ I () pf1d s plus 2 parallel 110 purts 

101 - IOlOK Kit . .... ... .... $179.95 
101-lO IOA A & T ... ....... ...... .. $249.95 
101-lO!OB Hrue board $35.00 

TERMINATOR - S.S.M. 
Actim• lt•rminalo r far S -/0() bus 


TSX-1951< Ki! ...... .. .... ........... $29.95 

TSX-195A A & T ......... ... ........ $54.95 

T X-195B Bare boa rd . ..... .. ....... $22.95 


S-100 EXTENDER - Cal Comp Sys 
PrH 1Jrot'>t' prubff!m buards (th e mu~s ·' ·ou probably bo,•1.thl 
frnm 01u· of urir l-Ump~"f iturs.J u.·illrin f'UlliY t.f!ach. 
TSX- l 60A A & T ....... .... $37.95 

-100 PROTO BOARD - J ade 
lh m rasal d1:.•,<Ji1t11. plated lltr" Jiu /es, 140/d finJ{t•rs 

TSX-140B Bare board . . ... . .. .. ...... $24.95 

TERMINATOR & EXTENDER-C..S. 
Con bt• " sffl as /Jorh o n S· IOO e.ttentll·r and frrm i1to tor 


T X- 150K Kit .. . .......... ......... $43.95 


Diskettes 

DISKETTES - Jade 
lltuRafo pric4~s •w ma,::mfic~~111 maf;:netic 11l4""dia 

.:\ 1 1'" s ingle ~•d11.~d . sln~ le density. box of IO 
l\IMD-5110103 r;ft sector $27.95 
MMD-5111003 !Osr!clor . ...... ...... $27.95 
MM IJ-51J1603 16 secto r . ... . ....... . $27.95 

,,, ,· double s iderl. double de nsi ty, hox or 10 
MM0-5220103 Soft sector ... ..... . .. $39.95 

~" sin~le s ided , •in~ l e <len•ity, box o f lU 
MMD-!1110103 Soft sector .. . $33.95 

• sin,:le si<l od. double density. box of IO 

MMD-8120103 Soft sector .... .... ... $39.95 


X" double >ided, duub lc <lons ity. box or 10 

MMD-8220!03 Soft sector .. .. . ...... $49.95 


Video Monitors 
9" B & W MONITOR - A.P.F. 
l/iJth crr1t1lr-l,Y. hili!ll rt.~sulu lfrm vidro mmeilor 

VOM-750900 9" monitor ... .. ...... $159.95 

13" COLOR MONITOR - Zenith 
'f'lu· hi tPS rulr~r yolJ 't't' ht..,. ,., orom fsun1: )'nru-s~lf 

VDC-20130 I .. .. .. . . . .. .. .. . . . . .. .. $449.00 

12" GREEN SCREEN - NEC 
20 Mfh. Ptll ph<JspJwr uidl'o m o1tilor with audio, 
'',H'l'pl1m1a ll)' lu1:h r-f•so lution - A fa11ln x li.r mnnit" r tJ / a 
4'i'r.\' N'tJ~t.urnh lr • prrt•r 

VDM-65 I 200 12" monitor ..... , ... $259.95 

Mainframes 
MAINFRAME - al Com p Sys 

12 slut , '·100 moi1ffranu• wit Ir 20 nm1' / )('14'(•r ~ t1ppf.v 

l':NC- 112105 Kit .............. . .. . $359.95 

EN '· 112106 A & T .. .. ....... .... $419.95 


DISK MAINFRAME - NC 
llofd~ :! H" t.lrir•t•s tind u11 R .~Int S-100 •'iY$lt'm . A llractrvl' 
rtu•tn/ ra htru•t rt•i t.h ~ s /<Jt m ol}rerOOard. powt.•r suppl;-l. fan . 
k4·,,· su·1trlr. rrnd otlrt·~ prufrssimwl ft~ct~trf'S 
1-;N ·-1 12320 with 30 amp p.s. . . . . . $699.95 

I6K MEMORY PGRADE 
Acid l6K uf HAM'" yurir T/IS·liO. App/,., ur t.'xi<l y ;,, j,,.• , 
minult!~. W{' 11•t.· .:;u{c/ thvu sund:s u( rbt•s r ltJ K RA J\1 
ftpJtrud1•s u·hich ;r1dud1• t hl· appropr io li' m•·nwr)' c..·hips las 
spt."<'tf;i._•d b,..,1 rlu· muriuftH"lutt•f J. n ll 11t•t"l'S1't1ry j umpt•r 
b/Of'l.·s.. fool ·prU<J[ i11strm.-h om;, ewe/ uur I year ~twtantee. 

l\1EX-16100K TRS·BO kit ............ $29.00 
MEX-16101K Apple kit ......... .. ... $29.00 
MEX-16102K E.~idykir ...... ....... $29.00 

DISK DRIVE for APPLE 
5'·/' (/is k clrh~ u.•ith n mltoJIN· for ) 'Wl f AJJJ' ll! 


MSM- I 2310C with controller . , .... $4 99.95 

MSM-123101 w ui;t co11t rol/N ..... $375.00 


DISK DRIVES for TRS-80 
2.1·•;,. mort• .~tcJra1-:1•. ti t iutt•s fa s t1•r, -10 trarl: with frt•.t> /J tl t('/,, 

120 da.v wa rranf.\', i11rludrs t•a.sc', 1xrnwr s upply, and cab/., 
MSM-12410C Sa ve 12/WO!!! ...... $299.95 

DOS 3.3 UPGRADE - Apple 
Upwade yorir uld JJ OS lu 11.., in•J""'""I :1.:1 


IOD-2233A Comp/,.te kit .... .... .. . . $64.95 


APPLE STICK - Micromate 
J oy stick l<'ith µ<Jls for Apph• II 


SYA-l5IOA A&T .................. $35.95 


Z-80"' ARD for APPLE 
Z·Hll" CPU t·nrr/ U"rth ( 'P M 2.2 fur ·'""'' A1mle 


C PX-30800A A & 7' ... .... . $279.95 


AIO - S.S.M. 
f'a raJI.-•( & .'o!.t•rial ,·n11·rfnt:•· fdr ....,,,, ,. Avph· 


IOl-2050K Kit .................. .. . $155.95 

101-2050A A & T .................. $194.95 


PRINTER INTERFACE - C.C.S. 
Ct•n rrom'cs typ1• I 0 card re. /frmwan• 


101-204 IA A & 7' ...... - ............. $99.95 


APPLE CLOCK - Cal Comp Sys 
RN1I tim1• r-lurk ~' ' luetfrry hl14·k ,up 

COK-2 100A A & T ................. $109.95 


Modems 
************************* LEX-11 MODEM - Lexicon 
A r<>al s t nr! :w11 baud. an•wcrloriJ!inate, /IS 2;J2C 


IOM-551 lA Best buy!!! ........ .... $128.00 


************************* 
NOVATION CAT 

:mo baud. ans rn.'r 'u r i'ginatr arcmstfr m odrm 
IOM-5200A I .w1rr 1cnrrc111ry ...... , Sl79.00 

o...c...t T :JOO hc.wd'. 1Jit t"CI rmwt•rt modem 


IOM -520 I A Special sale price . . . . . . $189.00 


A 1'0-CA 1' Aulo a1tsu·c·r oru~iott', c/1r(·t:'t COIHH't'"I 


IOM-52:\0A Special sale price ... . .. $239.95 


MICROMODEM - D.C. Hayes 
...1mo atrsu-t"r dial modt•m nrr<I for Apple or ~- Jnn 

JOM-2010A Apple modem . . .. . .. .. $349.95 
IOM-1 JOOA S-100 modem ......... . $375.00 

MICRONET MODEM - Micromate 
/Jfrt~rt (~Ol)trt•tf rc rif}t 1\t' /ra {;•atur.~s • f1 lu·.~ ( fW)' 

IOM-2020A RPs t Apple mod<!m $275.00 

.. 7,..J.t:O, Z-R.OA , 11nd the lett t:•r Z nP"e reco..:niz.e cl 

•rudcniurks or ZHoJC. Inc'. •('P / M '"' il f'••.t:I Jil lt." r NI 
ll'"odemark o f LH~ila.I Re!ic.arch Corp. •C H.A -·ic i11 11 
trnd~mork or Complier Syotemo. Inc. 

Circle 351 on Inquiry card. 

Single B~~d Computers 

I _4;_ 


/j~i02. t.Y>mpriter U.'itJr olpbanumt·rh~ di'811fay, printn, 

kl')'board, a11d cnmplet £' i r1s frucl iun al marruals 


CPK-50165 IK A IM .... .. ...... ... $374.95 

CPK-50465 4K AIM .... .... .... ... $449.95 

SFK-74600008E BK BA JC ROM .. . $99.95 

SFK-64600004E 4K assembler ROM $84.95 

PSX-030A Power supply ........ .. ... $64.95 

ENX-000002 Enclosure . $49.95 


·IK A IM. SK BASI C. power s11ppty. & enclosure 

Special package price . . . . . . $625.00 


Z-80'" STARTER KIT - SD Systems 
Comp/~ 11• Z-~o · ro mputn u·ith RAM. ROM. 110 . di.<pfoy. 
Ju~.yhoa rc/, manual, and k/Hge area. 

CPS-300l0K Kit $369.95 
C PS-300JOA Jade A & T $459.95 

MICHOPROCESSORS PttCJ.~IS 

7~80 . .. .... 10.95 t70ll 4.'Jhi.< 

7...-BOA . . . . 12..95 /tl for S4.90 c'<l 

1!00".l • . .. .. . I 1f,O 2716 t2,lr• , , ll.95 
6!!00 ... 11.95 :l716 ,)t• 11.9.~ 

611(12 17.95 Ill f,,,. SH.90 oo 
{!1109 39.00 ir..12 .Sil •·- 39.9.'"> 
H<~).'j 2.1.00 21;t! .;. . :.19.% 
&MiOA .. G.A9 9.00:.!7~ ·"' 
HOJ~; 15.9.5 

lfflH 59..1-).5 
 RAMS 

:.! HD..! 2 Miil 1.2.'Si'rliO SlWl'OltT 

:111111 I'/() . .. . 9 ..'10 
 :.! l lhii\ ·I Mltl 1.:-.0 

2 11,11 . t MH: :l.75 
~ i.tt81 -I ru>-t Miiz • ·U~O 

21 HI.A ·I MHt :l.95:~ ( "fC . 9..llO 
4.25:~-I ("/('-I Miiz H .9S 

•11 H1 l>IK :d !">9.05:llili:J Sf() . :.!!l.1141 
5257 2 M i l( 6.75:11<1<1 sw .m.oo 
52.571\ ·I .11!(, 7.:l5 
MK·llll! . lli95Ill\ llll KATE 


G t:NERATORS 

PPOfn' 


1.t1-a:l Mtfa xt•\ l . . . . -t95 

Mt:J.14 11 .. 10.00 s 

DEVICES 
11212 :J..25 

UA lffS 1121 ·1 4.6.5 
Y1'>-101 3J\ 5.25 K21Ci i.95 

i\ Y:l-IUMJ\ R.~5 1!22.1 :i.25 
"ll!lf;(t.!B . 5.25 1122-1-l . rL7.,lj 
·~1soo1 1 5.95 H2'2(i :iJl5 
IM!J. llYZ 9.00 1!2:l/I <1.9.j 

112:111 . ·l.M
(11100 l!:!·l:l 8.00

SUl'POllT 112ril , M.95
f1H2 1P .. . .. :i.05 M:l51 ' 6.50
4~P . 11.9.5 

l!~l 17.9.'I
tlKHP ... ~2..50 

~ 6.!10 
!~IOI' IH.75 H:tl\7 . lfJ.!l:i 
lll!5(1P . .. 4 .&I I 7.!15 
CW.:lP .. fi.79 
.-~71\1 . . . .. 7.40 
•~P :!iJ.oo ...................................,


• PLACEORDERS1YJLLFREE! Contin ental U.S. Inside Caltfornia 

I soo-421-5500 soo-262-1110 
7I '~ ·:~73j7·;~" I

I
I Computer Products 
I 4001 W. Rosecrans, Hawthorne, Ca 90250 
• TERMS OF S Al.E: Ca•h . chocks. cr•dit ca rd •. or 

I l ' ur~hnB~ Order.ii (rnm qunhfiC'd firrruo 1rnd in-t1 l1lutm ro1 

Minimum 11rdt•r 1!'100 (",l11furn.if1 n.~utenl~ :uld 6''i, Hix 
• M111\ m um :t1 h1,•~~tn._: n nd h.rndli n~ t.·h ar~eo .S.~ UU Prid ng
I nnd l\\'ililtd-.rnty !iubject to c: h a n" e wilhout n o t ice..................................... I 

http:Order.ii
http:Comp/,.te
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• LIM IT E C·"A V A ILA fULITY ON THl!S£ P ROMS 

CAJOUH U> ,_,,C A DJN 
C"""1H :us CA- LINEAR CA...... 
C:AlOJ'iH ,,,. CAlll)H '·I. " JO,_,,,_..C.Al:&IN CAllOi 
CAJ05,N 
C"-"' 

CA .lOl:ZN .... CAJl&QIH '"' 	 I"'~" CAJO!ON LZ! 	 CAlDllN _,. l.IO CAJ.tOIN,CAlO!OH 	 CAJl*N ... CAJKl!IN l.SO "' 
CO<OOO CO<Otl 
COIOOI -" CD- CMOS 	 CO'OtJ ·..." co.oo; ·".J> c~ Mt 

c~ u; 
 cot~ 
C0400> CC~I .... CD4.~1 ·" 
C"- ·"... C""'2 ... CD<"" J.P.. "' CO.COJD ... CC>alO 

CD.all 


cc- .n '-" 
c~ .n C04~H ISOK LO>K'-" c.,_ I.I!CD4012 ·.25" COd l• l .!O ,_.. ASST. G Soa,, l!l11' """ ..." 1201< """ 50pc:s.SIOK "'" $1.95C040JJ ... CC)O)I> 2.14 COdl! 


C040H 
 ,,,, '"" C~lg 	 IM I.JM l~~M l ,IM 1.• 2"1<c.,_ ..... '-" C040J!i I.It c~ ... C04.1]1 	 ASST . 7 Sea.. ,_, ... l .JM UM 4,,M 5Dpa. $1.95'-" 	 ~'Mc.,_ ...C041JU ... COil.5l'J ... 
co•.m l ,l'I 	 ASST.BA Includes Resis1o r ASlts. 1·7 (350 PU. ) $10.95 ea . 

C040H .ti 
C04017 CO~l u ;l" I' 

C 0 ,5$ 

CO<Oll 


c~ l.19 
C Oi&QJ.l Ll'J C ""'8 ..'-",, $ 10 .00 Miri. O rdtf - U .S . fund1 Only S pec Sl11els - 2 !Sf ,_,.C0<020 I.-It·· C04~ co.... I.OS C11if. Rciside nb Adcf 6 % Sale; Tut Sand "41, Po1'ti;t fo ·r yout,,,,c .,...; ....COO>ll J. I! C 0'6U Po·n 11aw- Ad:d5"ph,uSltnsura n1:• F~EE 1981 JAME:CO CATA LOG 

C0<0!!1 u; CD'OSO 1.4! c°"'2 JI.ti 
co= C040i6 C04S66 PHONECD<061 ·"CO<O"' ·" c°"" '·" 
C0402S ·" COUil '....·"c°""" ...·" ,_-",. C0401ll .15CO<O"' CD471' I.OS 

MCluot ,...~co.con ... Jameco {4%1R~~~w~97co•' ... 
C°"1'7 ... t.\CIMIOc°""' -" ELECTRONICSc.,_ LO MICIMll '*l•·."'95c°"'" _,,COO>lO crn111• "' M.CIM lt I I.ts MM L OR DER E LECTRON /CS - ll'ORLDll'IDE .!4 MCl4,;m <.OScrn11>•CC<°" ~· oomv ... ... .ll 

p_. , No, Furn:: t lon Prlcl 
104SrPI CM0.5 ,Pr•i: • •~O" T rll'l e.t l+. 51$ 
i10t5EY/K.l1 • StCl•OW llt Cl'I C l'llP, XTL 12,M 
110tiCP L lV. D igit AJO [LCO O ri..-•) Jl,f5. 
1t10t.iC!V(lo\.U '" IC , Ct~u lt Bo•n:I. O IJGl• y ).l ,K 
110,C P L l \'J Digit A/O (L@:O Ot lYt1) ]!;.K 
71D1~V/K tl • IC, c~r cun ea~rd , OJ~11y 21 .9!. 
111.fiCPL l"r 0 'glt A / O t.CO Oh. HLO. 11 .¥.. 
111JCPL l l.'f Clgl1 AJO '-EC C>l -1 . H"-0· 11.9$ 
1101tC R \.. ow Bi llet)' V o tt ln QI U!tOr 2.~ 
1205 111(; CM0.5" L~O St oowatC:h(TlMU l ~.•95 
nDISEV(K l t "" :!!H o o w 11t c11 C l'l tO . )(T L H:M 
no6CJPC. Tolfl• O•"'• ' n o r $..1.S 
12'.Cl&C!:V/ 1C. l1• Ton;• G•11•r11 or Cl'llci. xTL. t .95 
1~1AI PO O i.i::l.H1tOr CO tl lr Oller 6.~ 
nGUil.f!:V/..C..lt " fl'r l Q. C o unter ChlP, XTL LU O 
12QllPI ~..., O.C.ade Counter l U'!I 
7lO')t PA Cloclk G e n.,ato t 1.'M 
1l151 PG .. Fune. CM O S !i> Ul·PW•tc.ll CKT U.9! 
7tl5 EV/K1t • ' F u r1c.. 5 t o p w .nct'I C t'l l P . X TL ~t-9S 
"Pt.H A Ui J..019 11 Ul\lw. Cout1 ttf' C. A , Jl.00 
12.llJC IJ I J..01911 Frl'Q, CO'il<fltlf C. A. 26.'5 
'tl'Hi OtPI 11·0191 1 F r.a. Couin lu C. C. 2U! 
72J11 JI "' 0 19 1t L £ D Up/ Oc w n Count•r LU ! 
1?JIC IJI l · O l9lt Urtl'll. LIED Oflva ~D.95 
1224 1PL.. L. CO 41/t O l'J' I• UP C ounte1 OR I 11.lS 
7l215 A tJI.. S•C l•l t U"h", COt1'1\lf ~.1.91. 
112!5AEV/K1t • !. F un c: t lofl, Cot.int er CMP. XT t. H.ft 
12'IO'LJE CMOS B ii\ P rog-. Tlmt1 f/COUl'lt e r 4 .'i~ 

174.llJA CMOS O M u -by·256 RC T l m.ri r 2.0!. 
72!50 1JE CMOS BCO Pro 9. T imer /C o u n ter fLDO 
72601 JE C MO S BC.0 Pro9. T lm1rtcoun te• &.2S 
75M-IPA C MO S MS T imer Cl ti l nJ US 
7W IPO CMOS w T lmtr U• P in) 2.20 
i'l< llBCP A CMOS O p A m g Como•,., a, '§MV Z.. 2S 
ilEi l l SC PA CMOS O p Amp £ J1 t. Cm v•. SMV 2:9.5 
"ll!K PA CMOS Ou~.I Q;p A m p C.o m;p. S. MV J.9S 
11iJ.\ CCP£ C MO:S Ttl 0 1' AIT"I~ c omp, IOMV ~.~ 
"41CCPO C MO:S Qiu• CJ 00 A ,,, P comci-. IOMV 7,SCI 
"4:CCPO CMO:S Qut IJ Op Amo Com11-. IOM\I 1,50 
1"60CPA VoU•I• Conu1•t1le1 2.fl 
~ca :socam e..r.d-GAP v on R e t , OIOCI• 2.!.0 
12UCf"A Voll R ef/l nd k •lO r 2.!0 
12l.-CPA Volt A. el/l nd h:::.at cr 2,jl) 

• INTE~ SI L ' S EVA L..U A TI O N toOTS 
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LI NEAR 
N£! 1QN 4. H 

LMl DC LH .... LMJa?. H 
L.M ll Ct..H '-" LM»ICN ·".II 
\..1-i~JO.OH f..(IS LM~T~ l-2$ l.,,.M'J'Oljl N .2t 
T L011CP 
"'r L.DntP ,_·" ,, L.M);.ll)T·l2. Ll:S L Ml'IQ N 

LM.M)T-U, 1.2! LM'l' ll N ... 
TL,.014.C N '-" l.,.M Jol lPoS "' L M1Z.iN .H 
r..HOONCO ,.... L..M)llP.IZ "' 1.,,.M1llN l .00 
TL.ca<:P 1-l 'il 1..MJ.& IP.15 

LM""'4 ·,.," l,,.MUilN Ut 
T LOIA C N 2' .1'1 t..M1'lCN .... 

"' 

LH00511 CD ,...~ LMl!tlP-12 "' MCll'U SCC l..00 
LM>ll>H ·JS " L. MiOP.. l!i .IA LM,4JN .I! 
LM:DIC N LM 141LN I.. ~ L M1441 N oil 
L M»1H .... L MJ§:l K 

L. FJSIN '·" LMlQHN ,_,, 
LMX>' H ,_,, .IQ LMIUON 1-'H 
L.M))SM ·" ~F,JUN LOO LMJ~CN .$9 
LM))JCN "' t.FlSON l.l'O LMl&ll 1..2> 
L M1'8CN 1.00 L FJ56. N 1. 1.0 LM1..19N 1.2> 
L M.))IJ H LH L.MlSIN 1. 00 LMl"MN LU 
U_,.m K "" LM)ffN Ut LN'll!.SIS V ,_....,.1,.M:n ocN L.>• LMlilON .... LMl lOON 
1.. MJJ1H .to LMJ11N 

LMJnN '·" t..Mlln N.,ljl L2' 
t.. Mll2M '"' 

,_,. 
1..M llM.N UI 

LMlUMP l.li U.i'IJll)N '-'' L.MltM N ,_,., 
L M31JT '-" 1..MllJ N .... LM""'7T J. t9 
L MlUK '·I."IS 

L.MlltN 1.1'1 t..Mi17J'P ,_,. 
1...MJllC.N L.Mll'N l .OS LMztrut 1.2' 
L MJHN I.OS L.. M•N-l 1.29 LM21.,,_1 2.2! 
LMnl:IK~ L>I LM,JllN 1.(~ LM)l t!.N .... 
L MllOK-1.? !.!! L MlftN l.JS LMl!toet< -" 
'"-M.llOK•LS l. l! L M192 N ... LMJ9J$C N 1-15 
LMJ20T~ l. l:S L~ J58N 4. 00 L.MJ.i!O'JN I. IS, 
l.MJ20T-l2' 1.2$ L Ml!'JH .... l.MJ'il l-C N LOS 
L r.UMT·U· 1.2! T i..til'e C N .... LM)gll~t.i ].OS 
L MWK-S l.tt T~CP 1.1' LM~1'N l.tt 
LM. J~4N ... N EUOA .... RC•l:M. N l.2$ 
LM~OZ -" N ESHA 4.0S RCU !i l N B 

,_,, 
LMUlN U5 N E5lJH l.OS R COIJ;I TK .... 
LM J)IZ I.XI NEUioH 6.00 RCO'MTK S.'9 
LMJ.l5:l; l.IO N1::5oaOH .... 'K B"'21 t .25 
u..\az ,_,, N£!,...N 4. 0S K8't2!'J 

u .WSOOA '·,_,, "LMIDT .... NE!!60.A 1. lO 
LMJl1MP U !i NE!o!iSV _,, 

IC L lilll·B • .OS 
LMJllK .... L.MW:N ... L Mll68JN L29 
LMJ39N ... N E'61N '-'' L. Ml 3'00N I... 
l.MJMlK-! ,_,. <.M$!$N l- 2' 7!.l• N .... 
t.MlilDK·U L1' <.M04KN l. OS 1'150N ... 
l.Ml4ill<•l !o LJ5 L~J'V l.2' 154HCN .11 

CAPACITOR CORNER 
SO VOLT CERAM IC DISC CAPACITORS 

V al\le J4 ll).f9 100• 1 V • lue M I°"" 100~ 

~ ~~ :: :: :: ::w:F :: :: :: 
U' p f ·°' .Cl6 .05. .OJµF .OI ~ ,0$ 

1.00 pf _. .05 .«. -On#JF JI' .01 .06 

~ ~~ : :: :: -::!7,F :yt Ji : ~ 
100 VO L. T MVLA~ FI LM CAPAC STORS 

..OOlmt -U . 10 .OJ I..ontr'll . U . U .OS 

.o<r;\lmt · •~ .10 .01 ..bUmt .21 . n , u 
J)OI J-m• .U , 10 .01 . Jml .21 .ll . H 
.0 1m 1 . 12 . 10 .ar . z:zm r .lJ ..11 ;n 

• 20% DIPPED TANTALUMS lSalid ) CAPACnORS 
. 1/lSv ·" .. i.iJ.4 .29 12..t/J5.Yu 1>1_ .1 1 -'' .l:! . ).'. IS/J:SV .JJ .J't v .'So l . 45 
.~v . J'J ..l4 .;lll umv Sl .H .J 7 
~JJJ3SV . l'il ..l4 .l9 4.7/15V .iJ .56 .4S 
. u~v .J9 ..J4 -?9 u mv . 79 ..n .~ 
.61/l!IV .1' .J4 .2' IS/25iV J..B I~ .-n 
l.'O/nV .Mi ..l4 .29 22/6.V . 1' .H .!.5 
M INI. A LU MINUM ELEC TROLY TI C CllPACI TOR S 

A id • I L.qal R.uSl• I L••i:I 
.•7J!oGV ... " .HI 

_,,... ·,14 ·" 
..c 1nsv .ll .LI·" .ul ,<l/5(1V .·"1/WY . I•·" l.)J!GV . IS .II l.0/1'-V ... .u .u 

i~/l: . II . II 
.II .LS . II tof25.V ... .IJ 

1. 0 ,r..:IV ·" ... . I• 

nmv ,.,.11 ··,.,." " 16 .11 
IOMv .ll . ll u,1,v ·" " .11 .12•.,mv ·.1, . I• .u 
'7/'AV 4,7~ ,II ... 

10/l6V ·" .u41/'1'.V ... .21 ·" 
.2t ·.2J " t~vv .It ,,. .n "' f~~ . li ... .ll ·" ... ·" 

1.00MV .OI ,J< 

"'MV ii ··" " ... u~~~vv ·.:1 " ... ... ·" .21 ·"... 
!201"V .ll 

·" lOO}Z!V .21·" i:"CC»>O) l.• t MCIMJJ U.ts 1355 SHO REWA Y ROAD, BELMONT, CA 9~002 _,,COI01' '-" ... IOCCl!ll!iV .II 210/~V · .2.l . lt "_,.' '"'""" oamv ...·"' ..J~ ·"C OlOl!U ·" • /8 1 PRICES SUBJECT TO CHANGE lnl/llV ... "' ... 

><CSS6R -100" t ea 
)(C5~G . iCO" -g1ce1n 
)(C$$4V -~·· v t•lo""" 
)<~ .ZOO"cle,J r 

><C:t? R .~· t•G 
><Ct.?G .~· goen
XCUV . 200"' ytaow 
MVIOO .110'' rta 

!fU 
4fU 
4111 
4111 
~1'1 
.4 f1l 
4(11 
.-11 1 

MV5'1 .ll!!i ' " ud 
XC2"R . 125o" n1d 
XC2'.090 . L25''trun 
XCZ09V .li!i"' yellow 
)(~R , llS'' rto 
xcsa,o . llS" tr•t" 
xcsav .~ts" yoLlo,,,.. 
)(C$.8;C . ~ts•• CIUf 

'J'L 
lo/1~ 
._/S.E 

"'' " ' 
!!I/SI 
&/\I 
4fU 
tl/11 

.,., 
•I'll '"' 
•ISi 

DISPLAY LEDS cc .- co~monCotoo•• 
Typ.e Po l a:ri ~y Ht P rica TvP• Poh1,.ity Ht P r li:. 
M A N I C. A .-fed .no l.7S DLG501 L.A..""'""'V'l ll<fln .:.oo l ,:1$ 
M A N l S,lll' 0 . M.-r.d . J)O t,'5- CL.NI' C ,C,-fOCI .JOO l ,2$ 
MAN) C.C.-ttd . I& .2S OU01 C.A. - reQ ,JOO 1,25
MAN U C.A.;r..n ,JOo I.~ OLni C.C.-nd .~ l ."'i 
MAN s.4 C: .C.-iirean . JXI 1.25 CL7"' 1 C. A.-red .600 US. 
MAN 7J C. A. -.1aoll ..m .15- DL1'5 C.A .-.-.a ! l .6JO 1.4-1 
MAN 1l C.A .-rad .JOO .1'$ 0 IJ.ll' C.A. -r~CI , &iOQ 1.4'1 
MAN 14 C.C.-rtc . JOO 1.25 DL150 C.C.- 1111d .r.oo I.oil 
MA N 11 C .A. allow . JO) ·" O L O&tl C.A..-o' '"V• .IOO ..., 
MAN 14 C .C. d low . Xia .M OLOr.G C.C.~''''9" .llOJ 1.4, 
MAN 1620 C.A.-o r~ flile .DJ .+i OUJe C.C.-rt<I . UD .l$ 
M A N JE.lO C. A .-or.uloQa .! I . ))Cl ,91 F kOJY C.C, • I ~>t.' .H 
M A N .JWD c .c.- of..llGt .XIO .ti P N0li9 c.c. ..)S1 .15 
MAN -MIO C.A.--orui.ae .400 ·" F N0:.0.J c.c . [F NOIOO) ,!!ia;) .!'ii 
M A N 6510 C. A.-ortllile-00 .$60 ,9t l' N~) C•.IO\. l iP' NOSIO~ J.00 .'J'J 
MAN 66» C . A.-orillln tie ! I . Si6Q .tt H O !:.P·lok!J C. A.- re'Cfi ..100 l..!O 
MAN (i4.40 c .c .-or•.n.o•-OD .~ ."1 H OSP•l'GJ c.c.-rt'IJ ·-"» 1..$0 
MAN{QO C.C.-ot•A9t .! I ·* .91 SOl~J1SI C. A., R.H.D. - r ea -•» ·~ 
MAN Ei6CiO C. A ,-ot•nte -V.0 .ti ~1M C. C..,R.H.0.-red .• lO l.15 
MAN6l10 C. A,-woCl-00 ·* .tt ~2-]')CQ .,llli.Q l. d lg. RHO .600 U.00 
MAN 61$0 C. C,-ftlll !; 1 -~ :tt 'SQU-7'.m h1 s gl . d ig. LHO .600 22'.C<I 
MANUIO C. C.-f•G .!.liO .9'!1 $1Jl;z,?JlM O'Mrng•. Cl'll f , ~.!l) ,60) It.ts 
OLOD. c .c.-o,.,nge . )XI L2$ &Nit Ptio~o x 1h.1oirOpto· lwl , .t'J 
0L0»7 C.. A.--Qt"f nge . lOO L2S lo.IT·) Ai o1 c X SIUOt 0010·H.O I. -" 
D LG!iOD C..C.--groor1 , 50;) L2S MOC>oHI 011 1 1u11~ liol .T•IK Orlver 121 

LOW PROF ILE SO LDERTAIL 
(T IN! SOCK ET S STAN DARD ITI NI 

l·I" 21-<i IO-lt'1 ..,. ,.... I0-100 
1111n t.P .16 ,. IA Pin ST .2!_	 -"l'Pltl -LP ·"... ·" 16•pin ST ·" .21l6 0lt1LP ·" ...,, ll oln ST ·"' .l1 _,.

Uoln LP ... 	 .H .It _

l!lioln LP .lO 


"' .. "' , 21 Ol n ST .... .($ 

-~ 

l2plt1 LP ·.ll" _,. n oln ST .IO ... 
3iS p in ST ·" Lli 1.1! 

11!pln 1,. P ,'4!. -...l' '·" L<I
24.pln t.P .II .Iii 40 pin ST I.JI!-41

•
J6i Pin L._P 

-" 

... "" 

.'2 

WIRE WRA P SOCKETS

"' 11 
40 Din LP "'° ·..." .61 iiiil IG OLOI LE VEL # 3 

SOLOE RTA IL (GO LDI H• 2!-<l »-100 
STAN DAR D ii Pin WW ... ... AO 

IOoln WW ... .... 
~.., 	 .11l•I" !0-lOO I• Pin WW ,,, ~· 

I p5nSG . l'I .n .ll 16pl.n WW ... ."' 10 
l.C p in SC. A• .d ... It Piii WW ·".IO .1.1 

_..16 PIASC. ... ... ... Jl)pln WW L,·" I., Liii 
"1>lt11$(.:. ... ... :1'21>ln. WW .... l.H 1.2.l 
f4l)lnSG "' ... ~1>lt1oWW l.» l.2' u .i,.H plnS.G 1.10·" 1.00 "' ... 2'-oln WW I.It UJ ,_,_,.,)i 1111n SG u~ l."I l!iipl ,.WW i . l'J ....,_,., '-"40 Ol t!I SG u,, .... 4i> PIBWW 2.:10 l.l9"" 

1/4 WATT RESISTOR ASSORTMENTS - 5% 
HI Onm 12 01\m H Onm UI Oti.m 2'2 Ohm 


llSST. 1 Sta . tJ'Or.m l.lOBm HOnm ''O•m !il.Onm 5 0 p c.s.. $1.95 

W 0Bm .t.? 01\m t.o0On m 120 Ollr.n ~ On m 


llSST. 2 Jt) Ohm 2.20 Ohm l;>O Ohm ll) Ohm l90 Onm li Opa.. S1 .95
S••· 
.C l'O Qn.m560 01\mf;fO On MUO Olln'I lK 

llSST. 3 s ... 	 l.21o< l. iK 1.1 ""' 2,2K 2.H\ 60 p.cs.. $1 .95 
J..Jl\ l ,,K •.n< UK UK 

llSST. 4 Sea. 	 ,,2t( IOI< 60pc;s.. $1 .95"" "" '"' ll K 47K"" ""ASST. S 5 111•. ..."" , UK LOOK 120K SOpe:a. $1 .95"" 
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::J~~~"uctor Clock Modules 
12VDC 

AUTOMOTIV E/ 
INST RUMENT 

CLOCK 
APPl.ICATIONS: 
1 ll'l •dHt't e .\J t OCICM:!lU 
• Afl•H''l"l•.1lo•t •uto/ 

~Vclcxl..s 
• AJrcnh·m•r ln• Ctll. l , 
• 12VOC Ol)•r, l n irtn,1, 
• Po rubl.JbatHry 

PO'.N'tiKI ~ n .crumnn. 

Fe.•tvres '. Bri'ght 0.3 " g.r11tin d1sor.1v. •ntetnal cry1u• (im•· 

bHO. ! 0.5 1CC.ldav•c::i:::ur.Au,o.d1spl11y briift t n.es:sc:ontrol 
lo9lc. Oiwl•V cotor rn1.-rabl110 bl1,11. blu"1!rHn. gr-ee'O & 
v.allow. Cornp lete-lvrt o1dd iwi•dl.H and l!ftl.. 

MA1003 Module .... ...... . • . $16.95 

MA1023. .i '" Low Co11 Digtt•I l ED Clock Moelul4 B.95 
MA l 02'6 .7 " 0 11. ~ E0 .AJ1.-m Ctoe:k!T htrmom•t•r 1t.95 
MA!i0:l6 .3 " Low Cost DIQltll LED CJodt/T~tit 6.ts 
MA1002 .$'"LED Dl•l•'r' Dig. Cloc:k 81 Xfo,m •r &.95 

~ National Semlcooductor 

RAM SALE 

MICROPROCESSOR COMPONENTS JOYSTICKS 
- BOSOAJBOIOA S\IPPORT OE. V1C ES 
IH!IMMA 
DNl'U ..." l.u11t,O.. t p ..1 

'""'" ....l(lrlly1nurn1p1,..,.111tt 
D~I• 1 1. 0fiit-t1 J1ot,11. 11 e ..1 O•I-•• 

"""" Cine C:.•ll~•t°" /0.1.,..r...... .... ~ gtl ~.....,...,,, 
'"'"""' c.... • ~• •All'!>.... , 

"""" Sr.<ll•"" C-ll'111te 1 

'"""' I/() L • t:1n1h• II!!• IC4. S.ri.1 

""""' ,ll, yndorP-l C '""""" t'.hm• t 

"""" """ C•mm., llO tVJA ATl 
o...... ...." 1"1;• 1'•1'1l'.......,_, .,.6.._,.,_Mf'lotr114f0411>.. I 

D"''" ~09.0MAC:anlliOI 

"""" .,,..... ln l•ro 1 t;~1ral....,,. """-CITCOlll•...,.,_,, Pt·o .. ..._• rtia.,d /O h.otlw l nl• 1• 1tt 

"""" Ofl ll .'-'I Rtet l•er 

""""" l:Olf"'T-11!.l!l-11• 
o...... l ••1t.rth 0lrlf'tl...,_1J l\Ke l•O• 

"'""" l ·M Ul-OlrKllarHIRt c.<1 lffrr,,..... •·•fl ·~o;·~·---·· R.1..-1.-.. 

•w 
·~... 
·~... 
·~............ 
'·"l•.!t!o.. 
It...,.,, 
~................. .... 
'" 

DATA ACQUISITIO N (CO Tl UE D~-
11.ac9Jl(:c.r. •·•II AJO t;.Dfl ...HUr ~ Uultl. 1..)11 

~JS-!ik. 

• oconrcer. •·•11A1oc ...... ,.,., c.._c: ... M111111 J.O.M 
~AC:i.orDl.. C:"N it.<ULltJiA C:ent<. Miu.._ C.emp. IUl.'I U1111 
DAC:llml.C:N llO-UJDf AC.an.-. Wllu~ C.11mp, l~t l .H 
OAC:I~"' '1--! OJ,lt.i:-·••1ai tUlo' L.M.. LAI 
D.t.Cl&C7!.Clll ~-tlJll o.tA(-o'H1•1 tt..Jll'I. Uri.. lo.WI 
O ..C:lzm.CN U-Ol'ID{AC~-t.. l•.m'I. L.lfl. t '-" 
C:DQIN 1..0..,.,..1 Mvm 1Nu:u l .H 
,llV·..ll lJI »o< .AVQ UA.A'T .... 

1------RAM~S -----I 
llll 

'"' ::~11ii::~~ril•t 1 
:.:: JS.SK 5K \.Inti •• Te>•' Pou . $6..25 

rm 11111 :: ~ 15h~ 5l1Uc l.,. J S-1001( 1001( Linur Ta~ P·Ot1 ••• " • • . . $4.96 
ttc' 1a:u1 Ju•111: ' ·" J VC-40 4DK ~ 2 ) Video Conttollff It! ca.w • •• SS·.95 
~~IUil IO:• • lj.UlllC !·:i-------------------1 
~~ ::::~::~~~.. ~: AC and DC Wall Transformers 
tl ~.t. l~ ·• tu1rc: ~:1La_........ ._., 
JlW-J IE-4.. •5h:Uc .....1 r.tt 
JlloU.· l l~b~ $011¢ _,, I.At• ,.._., '.Jll 
Jill ')l,alll ,0Ff4of91ilCilMJllCl\O<.t..""4i•lol41 '.Jli 

,..... ... __lo"-(\"' 

- 6-80016800 SUPPORT DiiV ICIES :Je~~,°'~ 1 :: .~~"1.1 l *~l l::: 

,._ ... .,._.. ,.,......... 
•., Mb! frM .. ICM 
QC .,,,,i.. 1111 a.....C:i411» ~ ••.7' 1141 :l".A•-' S.t • lk rk• 

~p r.111>\.i• ICIO C-•.1--llA-~ II .Mo Ml\f,&J ll:'l,.IE>,°tl t rnJC,-11tlr.<Otlt.6"61d .M

::i1 
:~~:~•...,..~:.~~•n1 4 ...~""'1 :! ~~~11' :_:_~i%:':.".!: ..._! !!'°12~" 1 11

1,,$"6
1
0 1>11. 12 VAOCu ~ps"'otmA P$!:..••• 

"'c.k'l -.16~y nhr•11:fl l CCl"O'ltallri .... MMJ.,."m- ·X toL:ll.I ~ C>r'ri1m1c ~1 IUl'I04:M.I '-11 '"' 
MCIUilU imto.a.H"'OMl\llCUA.ID-1~ 11.'lfl, M..V.\.,....._·lA ll( ~~~i.-uiwt1;1rM~· •ti AC 500 117\// GOHi l '2'VAC500rnA $4.9!5 
'ill~ Alr.<-••n-1c;a..,m..Aa_..,iu IM HM )5 ot51•r 1t: t" ACtOOO 117V/ 60Hi 1lVAC 11ml) $15.9!5 
MeiitlJ •w"""''..h,liVi.tlO.Y"41Pr., '"" vf'O<ll.t,"-'lt(t.»J 11'1. 0y,.....,•cJf•Oll't "~" AC170Q 1 17VJ60H & 9V.AC1 . 111m.:i $&,95 
~ HOavu 01111 ....oo cu. n .M lMS..~u9HL. o < t.1 1 1N w.. DV 9200 l 17V/r!i0Hi 9 VDC 2 00mA. S3.2S 
11.1CM1&-2 ~61Jo'od,.1.ta• U.tt TMS4<Mt ... . ll'h• I~ I·"-" OC 9 0 0 12ll V/l!i 0 Hz 9 VDC !t OQmA S3. g~ 
MClliAlll.A 0111 0)..$!1 1•41111 Tr ~ CM(..liTllol I-JS 1-- --ftAO \$/ EPA:O ----1"--------------------=="------""-i 
-MlCROPROC-EUORCHIPS lL• ~=... !~ ~:~!~PA""c:! : ·."., CONNECTORS 

MM5290N«4 (M1<4116/UPD4 16 J •• $4.95 each ~~•1 ~~~:::u:~)~:~ u""' ~o.-01111t4v, .,.... . . INJ 11•• 
liBK OVNAMIC Fl.AM (2'150NS) CD'-111» C.PU iU!I 111t.1 ..1.~P'loU..TI "'°' 1rfl,q0.U Llo l,.tl• ''""l o .'llto I ... ,..,..,,._,.___. ,J_ z-_ •..,.. H· · 
(8 e.ACH $3$1.515~ (1 00 ~ ACH $ o4 '!li0,&0lla11 ~ m:1n1Hl~.IUT1 Uto\ IUOWI ...'llo 

t DM1'lLADC CJPU-"'-tl·I '-Hn CC•""· Tt.mo.G••d•I . .... .,,.. .... (l'aOM t*n1J rs. ....... , ...1 '-" .. 

~~g~9~-.~ ~!'~~ ~ ~~~~041GJ . . $6 .95 each ~N~• ~:::~.~;~:.•11u~MllftD'YI :: !:11m1111 :-.~':tC::.10peAC~·~· 1 
: :: ' 

ce liACH $4$1.$1~) f 100 EACH 5550.00f lott ~N~H4. C ..U-MI C:" fH - tl ... llahlUlll ..""'I nt) D$U'lo ~ hOI•• ,.~o... ltB 
• NY>CiN• c1tU cai .,,'"AA.""! x.'l!I mUJ11 :...1 .,., "'' ,,lit• 1110«.11 ""oM •.tt. OB2SP O•S\.ib.mi,..la•uu Ptuc; , . , , . , . $2.95 

0 -SubmlniahH• Soc::k1t • . • $ 3.tiDMM5298J·3A . .. . .. .... . .. $3.26 each msat111:11i c•v..-t..1 •.,,.~1tAw. ~· K ma. :tt.ft oe2ss 
~e'\~~~"s~~~o~t~~~\*~~~· ~;!t~~O~/~~~iOJ• 200N5 =JN ~~ -18ulc M""L•e l•lt.1•~ •1t1 :: 1-,,-,-,.,-...,---c-~..-ct~~~..:.~.-.M-,U..- . ..-,.~,-...- · ~:,s~;~ Co..,or fa r 0925P/S ........ $1 .75 

MM21 14-3 .......... . . . .. $5.95 each ~~~JL t:"v-Wi u" 8..t!i :~m.i• ~:::~~= :::::~:. ' L.•-·~ c.l<t, ~: ua:BJU 
P.C. Ed DI 122/44 Pini .....• $ 2..95 
BNC Pl11 g •.....•.•.... S\ .79 
BNC J•k .•..........• S3.79 
UH F Ad•p tnr . . • ••• •. • $ .49 
VHF P1itt1 A,c:p... , , , •••. $ 1.2'9 
UHF Ad1p ttr , , , •• •• • • •. S1 .60 
UHF Pt11g ••. , • , • •••••• S1.60 
BNC Pl11g . •. ...•• S 1.79 
BNC BulkhliMI R~p. . • . • . • • $1 .-2'9 

" K STATIC t:IAM (!).00 SI --- SH tFTFl EG ISTERS------j v.ui;no.1~ toiiitu11 "•..tDnlvt.Hm....., ltit. UG89/U 

18 EACH $43..95• ~ too EACH 1450.00/ 1011 ::: ~:~:_:~\~~:;= :: MCMf'Pl~MOSJ:~,~?A~~~.~.~"!~!!~-....- ~i;:1u 
~~¥JT1,~~·f.."tt.o,:,;.;,;.-.~ ·,;,.;,;ti, S6.25 each ......,,,., o~•M·......._ .,,., .., ..._,.. •a·• · ·~~'"'•m••••""""' "·" PL2S8 
ie EACH $44 .V$J I , DO EAC H ~4 1~ . 0011011 "'""'~ M-<8•• or.."''' l ft "'-C"°"~ t3 

• 'h 
1"'-1 n11 • -t;ant•• IC'fl t 4 c:i•n, l)loC PL2&9 

t-------------------1 1;11~JJ J;i:.&.•110),.....,te~•«"'"".,c.,.!A>< 1.a M ICROl' ROC ES:SOR MAN UALS-- U.G260/U:::: ~:.:':..°"" 1 ...1c ,-: :~~11111 ;:: UG 1094/U 
M.lM6,ll.N °'"\II... ..,. M ·:ieil S.:IXI 
JWi.111~·· ~ :1:11. •11 o,....-c u, 
lSl:liN H9" :u-u,1 st.i i~ . , ,. o--- SPECI AL FUNCTIOtt --- TRS-80 
11i:l'V 0...1 H.HJ!t 5r tl liL: ;t9' 0$00.'tCN I "10.. Of.Ot D•I•• f1MLJ J;.W 

;ru4 'V .i,t.• t1 gt.f•.....ic .llt ~N Ow•I "101" CJO.c lo D•l• t• OfdZ• j,Jii 
~V IOl'll •• ll D)'l! t~ I .ft JNSl)IU~ l "'•a11pr OlM: Cant.--.f ;lol,M 16K Conversion Kit 
ZWtv Ov411 ail-.1111 S.i.1... 1.e IN~:Mlh Camm11nlul10ll C.nlp tt.• 
r..a.v O•ulZll).H S.l•tlc t>l MMW.IUN M•~•G11•1;1u.1- llio• l1m1 c-• •-• ExPtnd your 41( TRS•llOSystem ta 1BK. 
:a."'tV a.....1 •tau $1••• •Aa MMWlkN M1'roa•oH1..• c-••IDI• c 1ec11 11.e Ki:t comet ca m pit •• w1 11to : 

~'::: ~r:01 :..~~1°• ·~ !: '0 ~ ~.::·~~~~-~~;,~1~....°"'11 
""""' '-'' 1r 8 u , MM6290 4UPD416/41 16 ) 16K. Oyn, Ra.mt t··Ns• 

M1v1K•"''a11.e1 ...1111 M·tMtlt lllAM *Docum• ntatian fo r Con r;-• nion 

: ~~::: ~~':· :~~'1~~~,; ;~o;~~~.~cwa. uc. -.,-...-,-,.-~..~!~A;ce~ 1:!!~~--,"-,.-l ccw"'"" ~'=.":'"~~~~.~7i..~t=.~:~., 1.:1!1 T RS·16K2 •160NS •• . .•• • .. •..••. . $49.95 
• Malnq ln1 eCI l\l--.-.n1. H P OIU ' ' cUl-ll"ef of on• Inch. ,.,,. LJ~lC J !::~=~ ::~: ~!!:: ~= -....-\..IOITEt.Ef!!.~N:.~~!~~6~:2~!~$--= .___T_R_s_-_1_G_K_4__•:z_w__N_s_._._._. ._._.___._._s_3_9_._9-5-4::=~~ ~;:.~c::c:f~:~r~:~..~~i:::::;~C bY Jld·Up, ~~-:"llOzZH r.Q::•.•:.:,'~w.~~1~m~.." .' : ll ....JO ::.:: ;::;~1 ~1~i::~rUPr 1:: r 
• Comp•ct  onlv 7·15/8'' 11: 2·1f8.. x 2" .. ..... ... Av s-u11 ll.Q• 111: 94 rw • 1 u"" JE610 ASCII 

Encoded Keyboard KitU.cv""'sP'"' 1w1,t...E•o1d1.,. "'Y••,• ,.,,~ ~E:: ~:~z:~:if:·.~·:..~"' tE :;f:f' ~~~ ;§:;~~ ~~~~i ~ 
t--·;_·___.,;.·.··-·-·-·-·-·-·-·-·- .....~.....~~~~=~~: :. :~ ~ :::::!:: ~~~~IL i 1.1' ~~~ :~~-~;;~~~~':!~'::,["'<CHI • • Ut 
Jumbo 6-Digit Clock Kit 

"' f ·Ol.llf , 630' ; ht~ •nd IWO , 30Q"~t. 
comm o n 1nod1 crripr.av1 

•u.., MM!5314 dock icMp 
• Siw ltchH to1 h011r1. m lnut" •nd ho1d fu n c•lons 
• Hour• eHil'y vlitwablt 10 30 fN1 
• Strnu ltttctw.al ftut ca.. 
• 11 5VAC o-p 111tu lon 
• 12 or 24 liour op.eral ion 
• lnol:Udts •II ccmpoft•nu.• coa •nd wall tr1nd armflf 
I Sir • l S l:i" 11 .J·l/B" )!: 1~·· 

JE747 ............ ..$29.95 

6-Digit Clock Kit 
• BrlQht .300 tit. coMm. ~,n . 

o(I• dl11oi..v 
• UM • MM5J 14 cto.::11 c't\ io 
• S.W lt<;l'llH rot hOllfl... m l fllUtH 

•nd hOkl mOdt1 
• HtL H t llv vl•wlbM 10 20 h . 
• Simulated w11ntou ~M 
• 115 VAC OJHU11an 
• 12 or 241 l'lf, op•r ttlan 
• Incl. 111 1 ~m.cion•''"'· cue & 

w1U tnntform•• 
• Siu : 4~~· · 11 3 ·1/8 - :it. \'W' 

JE701 ... ..... ...... .. $19.95 

• 
JE215 Adjustable 

Dual Power Supply 
G.eneral Oesc.rip1ion: The J E215 ls t Du.al Powe• 
S\lpply wJth indtpu1den t adj1nt1bll! poil ti\11! ind nega· 
tiw11 ou tpu t voha-ges. A U! IJ BI!l te .ediustmefl t fo r tlllth 
of tht ltipplies p1nividt1 rhe user unllmhed applkaitiDns 
for tC c.uo rnnt \loltaigt rf'Quif«imtrus. Tht wi>iily can 
also be ow:! u 1 (lenenl all "purp.ose v.ulab e power 
SlllJPfV. FEA.TUPIES: 

.. Ad J11 &t•'bl• ,eguluiHll OOWH ..llDD ll-t1 s.. 
pos, •110 nq 1.2'VCC to 1 5VC~ 

• Power OutDYt t••i;;h 'IYPi>lvJ: 
15VCC • 500snA, 1 0VDC• 75-Qi'ft.A, 
1'2 V C C • !50DrnA, 1no 
1$V D C • 1J$m.A. 

• Two. J •1•foi't'll rua.1 •!SI. IC ugul 111ou 
'1"4 i ll'I '"•rm11J cwer~o..ti ~Ho1e-c1.lon . 

• H••t 1 nl; regul•101 coolln11 
• L!i;C ..a.,. .. lndlcnor 
• P .. lnt•d 8011Jd Con1tNGtlQt1 
• 120VAClnou1 
• Sin. 3· 1f2" w 1111 &· l / 10.' l. .. 2" H 

DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

u
u1 ·1 

• ~~~h "ra;:,o\~ · ~:::•.mb~~~ 
finish. 

• Sliding rear/bottom p.anel for 
u:nrict 111.d CG mp ont nt 1t· 
cauibility. 

• Top / boitom ponel1 .0IO thk 
1lum. Alodino typo IZOO 
finish (~old tint colo<) for 
~·~il~:W!n.1dh11lon 1ft• r 

• Ventld top •n.d bottom 
p1•el1fo r cooling oHlc lency. 

• ~~ft:. i~~t~';1!~~ io :~avid 81 

CONSTR UCTION: --------------~-----
Tha .. DTE"' Blu k DHk Top Elottronio Enclo,.,rH mdesigned to blend ond comple mo nl 
1odav"s modem c.omp1.nu equipm•n• and can be u1td Ln both lnduirtr iet and home. The 
t nd P••cH art precision moldftl.wi1h 1n im ernel slo1 (all around ~ to accept bath top1nd 
boltom p1rneLs.. T'he 11.1nl'ls are lt111n fa nent:d to%" 1hlc k. t1b s ln:shle 'he end piecrJ ICI 
orcvfdt n1.1xlm1.1m rlgidlW to the enclosure. For Hit ot l'quipm11n strvitio1g, tilt •c~t/ 
bottom pa 11al 11id<11 ti..ck on slo ued 1r•c s whlle 1ht re S'I of the enc losure rema~ns in· 
tact. DiHe:rem panel widttis may bo u~cl wflile mau•taiinirtg a eommon p1ollle- Dll tline. 
The moldtd end ~leces c1n also bt painted •o m11th 1ny .panel c-0lor sc.hemt. 

\9\
T i'I• JE 610 ASCII K11yb0Hd Kie c•ri tM l11te•i•c•d lnta 
""0"~ •nv CQl'l"l~'V~ff wn.,,., , Tl'le h comH wmalst• 
w~th ari l n~ua.1ti•a "'111<1• k•Vtlottd 1wi1c" eu.amDIY 
CG 2 · il•yd, 1C'1., tOCk•ta, i;:ori.t1.tet01', a loe:tronie ~ompo· 
n•nu end • dovble· lld•llit c:i .. l,.c•d wtrlno bo•rd , Tha 
11.evba •rd . , _...m'Dlv {1tc:1Yl r• 1 •&V • 150MA. •"'d -t2V 
• 10 mA 1or apere1 ton . ~Ht\HH: ISO ilev.. 111•n...•i• 1h• 
126 ch•r•<t•U. upp., •nd lo._.....,. CHfl ASCII w.1 . F'ull't 
Pi.i U tr•!il. Two ur..r-C•Hl'll• lt.e-.,1 pro.... ld•d tor cu.-tom 
•PPll;•tlon... C.• i:r • 10.r;lt. for urpp•r•c H• •onrv •lph e ch•r•<i · 
t•rs. UtlOl:H • 2l7i ( 4iC · ci ~nl •11.C-OCIO-t , ...d--oniv m1morv 
c:;l'l Ip . Ou1puH c:l l1•c·t1v conipel•ble wlel'I TT L/OT L Ot 
MOS logkl .,r-.Y L E.Hy ln1e rf•cJ n gi with • tfl-oln _dlo or 
1 iH.~lt1 .oo•eorinee,or. S1.te. :))'j. ••H II" 14 Y1 ''W ;i1;8~ · · 0 

JE610/DTE-AK '" plclurod ......,...S124.95 

JE61 0 Kit 11l°:~l)~~.~~:'i~:f.~:~~~·..$ 79.95 

K62 62KitY Kt)'Do1ra (K• )'l:loua an.1y~ . . •$ 34.95 

DTE·AK !mo only  l ~"'H•ll"Wdl>"'OIS 49.95 

JE600 
Hexadecimal Encoder Kit 

FULL 8 "81T 
LA TCHEO OUTPUT 
19 -~EV ~EVDOARD 

Th• JE6'00 Eiti.eOd-411t K.... tiO•td Kil p rovlO•• 1W"O 1.-P·U.H• 
,..,...d.elm.11 dh>ltl protiuctld tiro"' wqu11ntl•I k•Y' •ntt lH 
' O •llO""' dlfee"{ ,uagiu mmlng rar B Dlt mlc.-oprac•ua .
0' e-bh MlmOf't eil tci.'11. T"'" •dd l,laN• li;•V• •re P•o · 

1__....;;___:.:;___....;:.:;::.:.:........:====:::::====:::====-~ Vid.O ror uY• op•r•t~n• w it-ti OM tl-ftin111 a bh-~•'bl• .. ou t pu t 11v1 ll11Dle. Th-ti ou•oun e r• tat,.;:h•d 11 n d' m.Ot11•0 rs4 

Sp.c $h"tl - 25' :r;.~~ugr•~~~~:·~~~'~'· ,41~!:.!t""~~::~, 1 ~!rk.:1:~~:r!!:~~:;$ 10 .00 Min. Ol'd• r  U.S. Fu nd.1 Only 
C.ltf. R•l.ld1n1:1 Add 6% S.IH Tu 
Postag8- Add$% ply1$ 11 " 15U ra nc• 

S..iwi 4 1' Po ..t li;ll •or your u H . Tl'irH u H r· detine ~•Y• wht'l o~• btJl111t bl"tt•bllll 
FRE E 19-81 JAM ECO CAT ALOG op,.r•tlon. O.baunro• r;.lre1o1 it i:rro...ld.O rot . u 19 lo.•v•. 

Jameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(4151 592-8097 

9 L.@:D r•• dt:Mn1 t o vorl'v •ntrte., IE • •V ln , • r f11elftQ whl'I 
1t11r1d1rcl Hl·OI A IC roo.nnKtOf' , Or'tly ~$VCC required 
•or oi::i.rula-n. Size: :J l\" H x 8 "<lo"W • 8%." 0 

JEGOO/DTE·HK f" 01<10•.. ••ovol . ... $99.95 

JE600 Kit ~.t:~,~·:~d,:~A~,~~~~·::1.l ..$59.95 

Enclowire P•nml 
PR ICE'VldtliMod 1LN0. 

$29.958.00"DTE -8 
$32.9510.65"DTE·11 

14.00 " $34.95DTE·14 

., 

JE215 Adj. Du1l PoworSupply Kl1(•uh own) • . $24.95 
[Pic;t11" not t l'iia-r'I bu~ • llT'lltJir l" c.on n rulHIGA 10 o11bav•~ MAIL ORDER ELECTRONICS - ll'ORLDll'IDE K19 l t-K9')' K•YDotf"Cl {K1')10>!H1ra only) .••• $ 14.95 

1355 SHO AEWAY ROAD, BELMONT, CA 94002J1~~~2i!::~a~~~t:~vj~~Jg~~~~J &":~•2v: ~~~~~ DTE-H K ( m o only - } ... . ,..•• ~ .."'"'""01 $44.95 
JE210 Var. PM- . Sply. Kit . S· 15VDC. to 1.5 a.mp. $1'9.95 4/ 81 PRICES SUBJECT TO CHANGE 

Circle 352 on Inquiry card . BYn: April 1981 399 



CAlifoRNiA DiGiTA 

Post Office Box 3097 B • Torrance, California 90503 

FREE PLAS'l'IC LIBRARY CJ\SE INCLUUEJ) wrrt1 TllE 
PURC!11\SE OF EVERY BOX OF OIS!<F.TTt:S 

:;_~:_~~:~~~~ ~;:!o='r! :~:.~':'1:".~,:... c2495t • .M"h. ditlc1t., 11 u rtWt"d d<aotih *1lll~l.7 at .. ~ 
! r .-.rtll- Tu ~ "-.Ure" • ct ~ lll'l • d,11 l ll4: ~l>eb 4t.1
ll1"ll• •• rr-l~tared •ith • ~u:ijan=d 12.t...,hGl t:.. 
MG~ <(l.; r M', ,, pl a.ilc h bn ry u n ' • l~bdtod 
... 11 ti ..-,,. '°' or • •t.e•,.,... M~ID-CD:,tc11 1< 10) BOX 
i -1• ..• 9f'"'d,. c~poil•r o.- ...qall"C'd ••ClCra. • 

Ten t>oxeo $22. 75 Qiu hundred boxos $21.50 

U 't.00 12~.00 :k'Ol~ti HllOM10 :i! I U Il l -~ U\o.M 
::!ill .001 '2 7." ri, 111i..n n . oo u.oo 

u,-•..., w.... 
l T40/I 1-W 
;IH0/14 H 

16k memor (8)4116's 

1• 11.c. l.Dt:-i!bm 1o aa. 
HT , 10W • S, I .J 
Tl. J010 J Y. ]), 

lnsH1llal ion is simp le. Anyone ""'ho has 
eve r- c ho.nged o spark plug should be ab•e 
to up-R r-:tdc: hl8 microcompute r . 
How c :i.n C:tltfor"nla Digital ot!er these __ 
rncmory up- &i: r~de 1c ts ott 25~. below our c:: ompe tll~on ? 
Slmplc. we Wy in volume. wholcsal • 10 d n.lcrs and 
sell the bal11ncc directly to owners or personal mi c ro· 
systems. These 16K dynamic me-mory circuits nr e 
fac tory pdn'le o.nd uncondluon:tlly gt.J.3. r ruHccd for or\c 
full year. NOW , b fore you c; h:inge your- m ind, pick 
vp the telephone and Qrder ywr up•grade memory 
rrorn CaliformQ Dig1ti\I., Add S3 for THSilO JUmp-crs. 

STAT IC 1·3 1 32-99 100·5 C · 999 II\• 
211.02450nS. 1. 19 .99 
2 1L02 250nS. 1. 49 l.39 
2 11< ll\x4 <50 5. 95 5. 50 
2 11• 1Kx4 :ioo s. 95 s. 50 
40H 4Kxl 450 S. 95 5. 50 
40·14 4Kxl 250 9. 95 9. 50 
-10-1s 1Kx• •50 a. 95 s. 50 
4045 1Kx• 250 9. es 9. :;o 
5257 low pow . 5. 95 5. 50 

5. ?S 
8.00 
s. 25 
9.00 
8.00 
9.00 
5.00 

4. 75 4. 50 

. 
• 

4.80 4 . 60 

FREE 
UhR~Violn PRoducTs UVS 11E 

UV EPROM ERASER 
With purchase of 

FORTY 
2716 EPROM's 

$J9value 

NEW 
from 

Shugart 
TecluioloBY 

& 
Megabyte 
Hard Disk Drive 

P .1ckaged in the l!rnmc physi cal 8 h:o ..,, the indu s try srnn
d~ rd s l /4 " m inifloppy disk drive . The m lcro•Winches 
'cr storeB thi l"" ly tlmes a.s: 1nuch da t:l (6 . 38 m c gabytel!i 
unform atted). :u;ct!S,e=t dat n l"•lc:e :.t~ to.st ( l 70 m i.Iii· 
seconds) and t r~sfera d;lt;1 twe nt y ti m c !ll r:i.ater (5.0 
me c::i.blte per second. ) 

The ST506 is taelory sealed to prot ect the m edia from 
t,'f1vlronnu~nt.1.l eom:3n,lna.te11. Hequires only DC vollage. 
Dual CWtrornh• llitdtaJ 5' 1/4 .. cnclosur · . 
STSOG drive and power supply. ~1500 

$300Sh~• Jfr;trl Ai!:UIO<!.lil\U!!I SA·100 r-cmovnble 
m ed.la dl.sk drive for rtbove p:.ck.age. add: 
S -1 00 &. Apple controll er scheduled for 
sprin g relc:i..se. 

.l\i."'IW.t't.' M0tlLllll" '>00 ~\. 5U.!H 

~~.'~r..~!;~..~.,~:,\cli : ::~ 

Rotron Wisper Fan 
$1477 

115 VAC. 7 Watts IVR2A1 

:r J OO ,ll\' C~1off• 
111"f.-l. I •r'llkf" ,7.)u'· r.n• 
l"'u' to.~r~ wr &f>( ffl 
~U ln• m-n..1•• 2•.o' 
SlllH"' Ui · A"t. 11il'A 
S..Llln• I M• ..l r ' ~D 

.1 ~1·- c,.,...,..,.. (••Mlil•nl• 
ttt u Ki... t..,.rln 

.t:.11\ 
l .u•, 
1,•,o 

f?, 'Ml 
J,111 

J.&fl'~ f\i•i.tal t.rurp s.rT 

~~~ ~'t!i'!:ct~';fu~~~ 
~ l114 ~Qlo.C.UU V. "" 

"l .>l\ 
""' "·''" '·"' 
:r.n 

'·"'Ci.ll 
c..I\ 
...u 

1~.TLGJL.\ ft:lJ c:llu:t• r r !>C'ICl.t,f'S 
L<>-.. l•.r1..f1lo• "''' V.r~ 
.-.uh !DO• ._... h tOO• 
,.1Q J.9 l- 1• $.-II 
. 10 .m . 1\ , 11 
.U . II .~ .!> 
a .. M .Cl 

.;'t .M .11.•1 t.14t 1.-1 , 

' U r'l" , ~rh 
lll..·)'t1J'• 11111) 
i1E...!i••n.AJ. ],;:, 
1,1 ............ 1 t ••o 
H1\l'• I' ,1 ii• l • .,., 
UAl\!.fot• '\l't l.:1• 
0,\ t~. I::." J' l.o;U 

L I ;: •I' 11 .I• ,n 
•~II '! -.~. to· 111 I ' 1 I I 
U lt '•"o.llJll' 1 ,1• 

OC'.111' "·•h 4.to 
1.c: is ~ .. u .u. •-~ 
l>C~t:'P .,! .. .! 

W\411' r •.4!• 1. •U 
("J\l)-.lr10 .We U.10 
110\4 ..,.,..,,1 l'P!.1.0 

l.L'.'1.liH 'I~ 
:\1·ll0~.0 ~--· 

10-::• 
11.<&0 
~.M 
1.n 
:i.n,,,o 
1, ... \ 
: ...... 
1,11o 
i.1·.... 
to.a 
~...!i.,. .... 
:t. '40 

:;•.. 
"· . l,JO 

1,:;io,,.. 
1,IJO 
:.lO 

l.J~ 

~" L O'> 
~,. 

).~o 

LH 
1.h.... 
1.10 

I UUllO~ 'AU. I , t"(~~n CTUl 'S 
lltH ~"•IHIC l,•·· 1. 1"> I,,.> 
1'0.10 Hl..· MI 'lo, \ o·, ... '.ICI 
t;. '10 I dl•lii: \,'<0 1.lo •.A 

18".c S·IOO
b-~9wc POWER 
E nv. °' SUPPLV 
c 2-lV c.Hsk KIT 

559L 13V. 

L l~V. 

L F•n 
l>JLCW1l1W.•ll <>-"hlr't•t'Ul' r""' Wl•ln· r rcl 1flort• llY"'~'"''f"'''' rr..W•I• 1r .. 
h•llC<"f'·"'.,,,.. • .-11,.;1<>• .. .rttf.IUf•""'·~"''"..11"'r°" .rjJllJor:' \.• 
I in.;fl"r I•~ ,.w,.- uf ..,,,...r:u1... a "U.U .W '' I' ! .. l \0) n•1..n .J IE><' ~•· ' • 
n't._t..11.,1."nWa. 

11 •.-,.,.,,.,.. _. ...u~. ••h·i•I ·,r . .... ,,.,.... • l \, 1.f»l .. 1 
zt.ooo..11av,.,. , ..... 1:.00.•JU\ .. 
\ llr6"'-p<-nh ,,..... _11•lua..,...1.....,1t,..., ••,....,.,.,, ''" ••l• I 
'.J.11'1111" C:o 11•,:I• •I'(', -", 
1'1•4HJil><o, ..,r or.,.r • .,rh, .rt•l 1 I-a• .~ .. -.. C"'!"h• \o• • 
r••r\ ... 11 fU. M·t-·l'\lol'l'O. ..Y 1....... L .. a: f 44U••Olf I. 1l 
''.llh•,.,lt ..1.= f.f.OiO .JI "'"rr- U,1h••1•I"'.,•• "''t )11,00 lo~•••' l!t ... 

n .. , .... , • ..-. '" c f'l1 ....t of" pr_..u .. C"Ut ah:111 ~-.I nw.-.:i~..- mo;-1 "''""· 

;=:.'7::~·::::.~=· ,,.;~~=~.l~t:.:-:! .1~~ ..lt~~r- -~~=:/:~r..··.~:~.~~ 
.oc:c"""an"" m .&.1 .a ~.:lrt1.1 thooi1..-r ..1urr.>t fM'n<l •nc p ~•m.,. 
lk~ -i cd .•.u ,._. '' l 'SI O' '•""hu.L .. ~~h .o 1ml .. h"a.JW..~1-. 11:• to-- •?lrlnnr..,. 

::..:..~:.e:.r:i~~!;': ..':tt:~~~~A~~~k-:•'~•:f'.u, - •L•fl &I.pt 
l 1..,, nifl t'I C\l l.lllM peo. ... r ,..ppa.. U -•ililMt" llfr m 1961mLftal JlO. lH• ~ ~ 8•\ ... 
i\Jl ,.fll• • u- Mt ,.,utJ.- •MCll:k-i ~ ..i -•q.i1""''"' - .. ~ '7«1. :: Jlwl 

~'\~ : 
~·· .

POUHU DlU EMIR! SlST£M 

Regulated 
Power Supply
Svou 5AMP 

•se Sankyo Magnetic 
Card Transport

n11_. tn11'1.i..-.. ru•I 1r..,u1•· n I r:~•.~hh ut •tl"fl.ll, 
.-Ill n·ln· ·.U.,· -~ r 'l)D ,·h.~r•i. '""of ,1,111 11'"" 
• •l<lld• :."•I Il l " L;\I•· • ~L'l'h'll. ·I •1 ~,-It 1, 

:i.1.~""''""''"... .,..,u,. ••lla·f.c11- 11.-'1·.-.. .-J t"C>•• ,.,, :.a.tr··/,,,., lu ~-~·• 
n • ..aU111un•h'rt • ,..••cr...1., lol'<"oll•<f ~·l"'l'ro<'<-'••'-r •r1·lu1tl•n •tr-••• .JI 
.. ,, 1&1n• • QI Ulf(o ..11r.i1 l•• n ill bot.• I nul•J<•· l 'f n;l t'I! ~··tl. ~ >r l .111,J <"'-"'' ,,. r f!'llV,IJI• 
l)o-lll•Ol •1-Hfl "'1•• 11•11 pl" ( ••hJ l11dj1 lrl.L ~r .. ...,rp(u.A ~l'L' • Sl.'11 

WESTERN UNION 

ENCLOSURE 
TI•tl' md-1'r_. ...,. rn.....tw• 
uu·....,.forlAHold~ 1,.'ouu..,.l<nl · 

""""al '"....,oCr· """ 1'4k'I ,.,..._.. oi,._,...-., u • .uu .. 
"•1 • tcr. "'' IM -"-f• h 
Adn.tlr -u•• I• M 11° 100 .n•tAM-r-
a.µ.rJ • l"h.t.id...dpo•U' _,...
t1.,,........a.i.~ ......•.-u.1lu 
f~ •·•• t•u imd-r a M .111 
t r .-11,... bo...,. for M., ,,,._,. p~. 
~ . .. IW .,•IH In,.,.,....,.'-"'• ""Por~l..i1 "'"h \Irr* 
n·f1 i rf!IC• r<lfl.,r1<>r1. u11:r1s ~ -••cr1Gn1 r.,,....._,...-.• ._. 
fciq: IJ'•&iit•lrJ,...,.rc-..nl ...dlO• .. f'o' . .llu•~ a,-...,_UCE..1 l l> • 
ld l.., I i 

0 Jt....t.c ""'ldn 11.t. 



-- -

CAlifoRNiA DiGiTAl 

Past Offir,. e Bax 3097 B • Tarrance, California 90503 

NEW 
from 

INTEGRAL DATA 

460 
PaPerTieer 
GR:~~ICS S11~0 

Tl ,.. t•JJ f' ..pcr T .:rr 11.11n1 111 ~- n .s1r-l1 -rh.srwit-T t-ann.-lcn 1l!'<'tnl-=1<1• Ill •!\lch U.. 
Fi.t: r r--m• t.~ • !If• • °""ri-i' ~h .t-.an1cntaJfr .-:1 ¥<11f1l('.Al.J110 ooe •'l't ~ c<> rN" · 
•p-mid~.-• '{'l.sU•y prL3'l'l •n£!, 
th• p rlm.-r • n.lnr --1 r "!' p rlni Na.I••~• 11i11111~r,.o Mt<tl i" fQ"'' 10 -C f"l·•1.. 1M w-t r 
Ur:1.1l1 ~r1..,,-plr.~ .u,., n·.. h•ll<I ~· onY..... ibl - •hreroilr. • l lv -dn• 1> U: r((>rri. 
t-•'-" ~ct"·-..-.·rcl ~ .. •l•rfl *l"IT'<iCl!r .: r 1v• t1f1•rCh~l•n. 

J.,.,, t.; 1 ... rr.,, .Clo•2 lhrr-rt.111rrlt1~ .. .,.,,.....,1.."11tl:rc .,.,..,, c111 uf • t.ti20ch..or•ctrr 
CRT .. e r n::n. \l.l•h "'""flhk• •uu·ntrd n:UU ,prka ll .2!iii 2f h• PRC• ..MG 

NEC Spinwriter 
55UZIP/S
s279 

fl.--"'' rl 11r.. "'••UI' •'• JL,, "oflUl.'71-1• r 1•ri:n•" "'1 '''rrd• 'lljilil ;,i cli.1r
....,. I r •• II ·.•.-.1.-1 l ll'• • 'lo•• "''I J,..,, .. ,.1, ~~ .. ,,,r .. 11.-1 
ml l~ • • n J 1'1. ,., I • •'I• I -1.-.! +.• • ' '" """ r ,,. .11 .rh• 
•nl• . .J•_.1 _ • l •I< i' r ln' • ,i.. I .-j'.1100 l'I•'  · • 111-1 ': 'l'O ll•• 
f-··•h-•,,..11P..,~1 ·.1.•i.-1 Mi l' " ,.,.,...1,"1 .. n····· 1·11:-. -·a,.11 1'""' 1 .•• 

:a===~... TEC V-398 
I Word Processing 

Daisy Wheel Printer 

$1595 
• lft.&111 :1 ....--ucn~r P'fiiecd 1~u.,1' q11 ..al17 prl.rr1 orr. __ lli•d l rn1~1in.J. prl.hil"C' •I 
H ("h.lo r 1t1;tu·11 pcrr . ..-eon•J. Full Ut p r1nl f""l~li~u 'Wirt• . P~la1:1J •P•Clnr: 
lll::"O 1-4n1~ ..J L.a1· VTMle11.L 
l'•r• 1tK1d111r<l lli'lblQ ht~d lr..~o:ttl'unlC.sble 41.1•)' :Pl."IM •"4t' l l, 
lnLtl no111~ t•••U rnl ' rQflr0<•nO!I" cUnlrdhnl. tn1 ... r r.a.e<t:11 "'1l C""""''nnl.<"• p.a. r all11 I 
C'MAr-ctor . :sl\1,ffo.1111;1 u lh•. l' ll \.'•100·-

TliriYPiMODEL43 ~· ~ 

-1J20 K E '110A IHJ ~lOJJELS ~ 

T'l'L se r ia.l ou tput A ~'\ A S 895 ~~' 
RS2J2 aer ial Ai\K 1 0~0 ~ 
F 1•icUon 80 column A..-'\£ 1100 
F rlc t iCH'I. eo RS232 .r\AL 1195 . . .. . . ... . 
Bcll 10.l Modem A.'\B 1 .;~5 rx; 

EPSON 
MX-80 $495 

MEMOREX 
&"DISKETTES 

25 WITM 

~filwE 
II• ., ,h ~.I• ,...." ~ 'Trl'-"I., 
t.1! • -" :t•" l• • .!r ..  · ' r 
•'II""·~• lu~ar •• ._'"l a. t. •11;.. ...,,., 

--  ---- -- - -- - ----  --- -  -- ---  ---- - DISPLAY 
TERMINAL 

tl• ar• J IU \ di '"l' I • , ,,....,-, ,,...1 La 1P..-llL>.l 1T1ln Ul'fl 
•I 1•lut '"r •hll .. r 11·r· '' f•>' rf'L•nbi••n. 

rh1--. UJh! l .. rh ,.,.,,.,..•• , •.!. ~ ~· ~l tcn 11l11 1i h • ., f'eofft 
..-11. m ....... ! •1•h """ 11111,•r If\ l.111 1. rh•· \'Ld··••"11•pl ,, 

1 Wlr• ••lv~- 1 ~ tll•l t1l• ••0 11n-r1<k - lh "f'•f•"•·f" w.1111 
• .,,.r.nn ..t"" .. l • •lft l" 1•-•1' u "'". 

C' • 1t· t'1'1I , l•lt lL .ol .. ,_. l11 r' -'lUol• ~" .. 
trnJ::-l<llilllU"«(fl ..\•., &"1• I.< 

~ ..... •••ll.. 1 ot r r l' ~OIUl .1.~L• l I• 
-...,, ~r. Cl•~rll'lt...,.., 1 fu..,,1 ,i..l.l•-• 

~~<h r I "lO lrt ;!<! ILmi: • i:.-.n> forr:n~ •Ulh • .'";• h Hnr 
1·• •fLIJ• l .w.•'11nr at ...u, _-.d .- hi i.<11~•· 1JI i.:'W•••'l<:a 
m !lu· •·v•n1 ~ " 11 •••• 1 11 ~'1111..0l'fll. 

&l lir-r S.:. l ~ct rk 11\- I k~ '""""'1 ""'" in.rrt1·c-n.• -l•:in.: 

IBM direct price •1295 
CALlfORNIA DIGITAL 

· ... , lt r..n <'. • l'lot'l "•tlr , I 
u .•• &LI .......,: • • , .-oi. '..1.r •~u 

::t~ ~~. •nr 11 • r, J• •• I • 11"1<'1 uHr .i..11.... ::.111, run;:  dl'u•..t•rlu 
51195 •:::::~··I ui•.J 11br .on ~ ...•I• ...rr t11 d 

tr... ll"ht• ,.. .....,. .... .,, ••• ,. • 

'"'' tif!n·u •-1'· ....... r;·c.r. ... 1 

n ... J I OI ..-hh:o !rn • an ,1 t• U"\:01:" c~ -1• 1• ~111 , .m-11!1•• 
1•1 ••• .JI J ~I .\Sc I I c-h::ll'"-onr r • '"•"lw<'IHH o:ui-"N .-udo·• 

\c..-.-. 1l!Jl1• C.•1 CHli.I" 11•1•111 l""'t1C h <.'S l•I j fl .,i,...,.iOIL'. 
1110.:h 61•~ i•u~ .uo Ih1 r •fl•• ·I, I' 1ni1 1 ....:1~•1 . im"l•I ,.._,., • ...,., 
•di•·• 

Uu• ,...,.1 ut .JI . 111111 Lin.,...,_.., •.,. J lll l•·l'1t•lt1.J I• Iii<' 
.....111 ••• ..i ,.~ ,, ..n lot•n..... t '" 1·1o.1-1 tn. I 1• I H~.1 
I nrrq· .·1 U~r-1101 

HEWLETT PACKARD 
52650 

~ ~I~~~~~~=- n ... llr\ol t""t l 'lotl>..lf•I •IJ'""ll I• n c " " 1 ·~ •' '· IO'" LMI P"•M •h-l• l'fll ~t<f" f 
" ' ' """" · T l• h 1-df('OOlll.,...,Op1-Clo- •,..
1nr-I <Ir• L l"l' . llo·.-t~1rd. 11n.n1('r . 
e tc;- <111., , ,., .....i .........1.. , """ f: r 1~.-. 
.. , :--- 11 ~t' 1• l h• 

26Megabyte 
Hard Disk Drive 

from 

GEORGE MORROW'S 
Thinker Toys 
•3950 

s995 

.. 
I • ., 
~· '., 

Nnw '"""' Atf• llall Co.f'Jl'O'r .Ulm lbr l>b.lui;"~r .10 ,,...,ur.-. r<t rr. ov..b l oll lu-}·hn1of'd, 
dl11phubl• l•OP"'t::: rlll UNr (lf'll..iaH ~i;il procr=i II""'· ~.a r ltlt~1HlY PN••i ('<!f'd 
R!'ld" ·.Md• ~u• l:in•. Trlllft• I" llt d•1 • lll11Wr bl.11"1;• , lift.-- e r o:n...~~"":f ~. 
r : in;•Uirnl v&beo . \"DT•DIO ..~ PPU'lll ~7 l-b• 

BMC 
VIDEO 

MONITOR 
$259 

C..ro ... 1.h-Jll•ur •lll 111'-111 h.n•: 
,..,i.11. (t"1 1"'•11 •l·h"I> jflj'lll n .l.4'" th.. u:i.1c 

l.l. •I ~C .n l i1 .J ni•nr I• r .,,~,., .. r·-~·drbii 
t,ch r•• •hrl·n 1: l"••l'I•\ 

ll (ij.h 1r f -+~ 111 .. 1111 nlCIO• f'* ~u·1r<•• th...l !hr f-:.1...: 1~111 · f" I• .. M.l( L"d 
• '"'" "'.,.. ,... I.JI•! r.1 r -m_~ I ••r , j.j,.,, f'r<~....-'l\..-. th" uni• 1, ot<}ll~l•I" 11 "''I h 
• l"r', uH . fl" O..r nrr.•:l ..ra tl.-.Jh l u • r,. ..,, 'U~•il".lC Ill !l-1. 

direct connect Your Choice 

MODEM S169 
ltir r • ..,, I •~I· t I• I" 1 I I r ·'I·.,• 1 ""I < , ft)o t "'' 1•r• • n•1 

,, ",, .11, ...1. , 1 ·1..... 1-1 ,. ..f "" "' '"'" , .. a11 1n••• 

ACCESSORIES FOR THE 

APPLE 
COMPUTER 

CAL.It mx111 CO)[Pl' Tl;R ~"YSfC ).1:§ 
Arklhm~lc Procn1uw 11111 DIC UHi 
A,ot ync:~~• ......n.i.t l.ni.,rhr e -n~o 1 2V 
ctfuirQnlc:• bu:"rf•rc c.•rd TT!I lil!I 
1:1t: l 'J110 ),1 ,u.;,m.1.,T 11; l!H:I 
C1.1n11f4rJC1«~. 111w1.bu-la -up t -1 tt. 89 
Pua.nlll ln•erlK" -11 ~0,\ liO 
P t'OC l'•mMil•TifPl.- r 1Hil)t flt. 
i\.W011I V1rhld <on'l"lf'r<lr lOetA H 

.)JIC HOSOto'T PROCllJCTS 

t.IOCN rA.C..~ co:i.trto""Tl. f\ l'ROOl lCTS 
ln•r11 !>.. - 10 , .,. ..,.m for BSlt 1-?JS 
lntro X · lO <•rd i;nh liS. 
Ii ctu.nn... l AUtlM .. bl! nt 
Jl,ff-l t> Oocli b;mu·y h::ord•-.• !':U. 

:8:1'1~11k:~!1~:~,., ::: 
RO:i.11Ji Ml~rl Pll' O-il l ·":rur •r 1 l't 
Al'PLE BJl,U•"l> PROIJUCT:'f 

ltPf'h1 1a 1..•l!Lll CMJ it•rd 
[). C . I I/\\' I :i :Jl' I EOIJl,lCr~ 

MieromOllC'n• ~or "°f'fl'' 
CQ;'i~PUTt; ll sroi• ....QDUC"nl 

!'f:;;,.1 -::.r:~~bC:e•~ll'OU" I' 
l•il f'lcwr dl•k .. u1'ow, coo1r0Uitr 

AflJ•l •P'Lf".)JLel i.1<"r r~.. 

' 3LI ~M i.'llCl:ll0C0).l f'1TTJ:ll. 

D:.11!.11: \' • •~on , ID CoWmn. " •deo llO 
Tl\l&I 1<r1~ p.1. r ,.n.1 tlllt1rfatf' AIO 

11\Tt.fti' t' l\' t: STRUCTURES 
l t Cl'iwv:rl Mo c:.1r11 ,i.con 

.sau1 ~..s'TO \ 'Al..L f..Y " LAT 
'27!1 .a" n lflly «.nu·ct t r1 ,. (P.u~::IJl 

5-100 BOARDS 
Assembled • Ttsted • Burned-in 

' 
• ". >:..~_j 

:... . ~~ -· 
- ·1 -

111.11°"1;1" 1 • .Mi-:::."T Sl"ft' t:~1S 
1>;ii•u.111le """"'<'f1 ll "'~l;l ~ d4fi4l S'l'TO 
()~IC! n~·l!lOl"']i' U.UI' -.noo TOO 

CC· DUOUnCQlU'!J l'l~ O 
[).HJ IOll/loti I • M1 CPU lH 
:r.~--10 CPU 2'4 IN.I rH• 4 11111. ll~ 
Sti:il lc RAN J2t\ IAlp h1 JUJcrW ~1~ 
Sfi•c:t nua colCtl"' t11r.1pbiC11 bo.11"11 .J:l!J 
lntrr1 •r II l ~ O bo.s.rd l 98 
~.\nLl: C:0).1Ptrn; I\ Pl:UJDllot-TS 
1110!11 111 bl, C l:\J 2 ~•r11 w-1 JH doll )!.I) 
C,\l.D OIL"illA COMPUT t; H 5\'STl ..\1$ 
s .. 100 IUJL.iinlr..m1: ??OOA .J;98 
Dlllll cdrd:rcU1:rl!. 2 CPM UU J11J 
Z.-IO Cl'U 4 :i.m: D.'ilA :!11111\ ~~o 

l.JIVIT /l l , flt.St'.-i\ l(C- ll 
J2t<. ' Ttll lrl' JIU) ;\I l!o:l<ilnl t9 

t.PltO:i.lS for•~ l""I• U f .... . l1 

CA L.fl OOSl.ta OAT A CCfl POll.AT JU\" 
A}O ._ .... Ill ch;annd 1: bh• 
QT co:i.u•UTEll 5\TI'E;)Ui 
R•.sl ILm-co chx k/ c.dnttfl.r U> 

UC.- llQ'ilt. I n u SJCt. U TO\'S 
.ll&.JUl><_,.,, .-4 '" SI." ' lfaL•y whrr l pert. 

~!!;•i;r,~::~::°c:: j,t"~· 
Swl.l<.hbi:;uiP.::l l n l l'rt.x-.r 4P~lS 
llh•t J«llf'J' I di ll cadrOl.ic-r 
Ull•k Joclif'Y II dQl,f.~"' d.--n•l•1 
ID 5ALLS 
f• l'lOM-160 pl"t:IJ: r •mm11r 
l.'lrlofflldl"rb• t>0.,rrl IL02t 
\ 1.-N.1'1q1p1 J'M t> cont rQlJ• r 

~l.IU . l .S Pft(.( l(."Cl'.S 
t'...nmi1t.:-r bo.. r tfl L.i11.c- p t1* n .11 1 
lll4by q:,~a-.'e-fXltrd bti.aMI 

IJ. C. 1~11YES. f 'ft-IJPllC-U 
).1krum!ldc·m S- lot l ()(;; t 'l"t1!11 " r :iH 
.i\ lfT l . r,; LLJ: _rl\O."'l tcS 
'lit~, . V..r.ip Jlr"d.U bu:11roi!I Vl'il. I 100 
Gf!'n11ul l"Vl"J' ll•U' p r ate-. OP flOO 
C.AL~FCLU N ]/\ ~) r crr .... 1. 
1!1011!11 CPl: O · on too.a.rd st1111l e RAMUl 

TELETEK SINGLE BOARD COMPUTER 
FLOPPY DISK CONTROLLER 

LI • I J)l: • l h;...._~uiro·• •Ii\ 7 • (l 1· 1• 1 
-Jao. -.t~h \I-.. :>.t.t ' 1' ll•'f•I'\ dhL 
<'••- r•1'1,r. 11.~ t.1., rtl Ulf'P"l"I • tu• h 
•I I• or ·I.a.ht. Ii ,,.l~-. , I I 1· 11· 
LILI• •J rH.-- •• , ... ·~·rl llll t • . - J t.1.1 ·.ai l 

~7,\~1!:~J 1~-~n=~~~.'°'~~ ::.;;.~7,w~~r~-
l"h• r •1 ;"lol..1'11 r...1un1 ~" rc .J 'I· ·t: 

c l,.t, t'O; •1 fllr-1Jl1DnnnL1<-' r • .....-.:-~.__...,.,.1 

-
I . 

. 
~~-,i~r~ ~ : ~~:.'.~,. ·.r~~o: ~~·~ ~:;-"~-.· ~·.",11 ,~.~~f~'.~;~:i~ ~ ·.:-:"'r~~~r~ ,..·~ ~. '695 
i..:.. r ll!Jooc1 ,.•~· 1 1~11....t 1•r ... 1 r •'·~n, •1 1 •t. 1 · 1 ~u\l! 1·ll•~I 

Quiet 
8usi 



74LSOO 
1.ill.,$001' J~ 14l.5t5"p.l 
14\.50•.t• 1.fl 1' 4'-Slll~,. 
14LW.t.1 28 7"l.S IMIN 
14LSOlN <'8 uLS~MN 
14 L$(M.N 30 r .i1c;ii6-9N 
l•L~N '" Ut.5MO"il 
14ilS09t4 JU t"'lS•?lN 
t •LSO'il t• 39 7.LL$,7<1. N 
: ...LS10N >'8 1"'-L.SH~ 

14 LS1 H4 l9 1<4 SHJ.1N 
l • LS12'N l9 7.1.\.S lbil 
7.ol:LS1Jt4 U 74lSl!H 4 
1<1il51-'N r"1..s1a. 4 
t4L,5.1 Sr• "'J r -4lSlt:)N 
i'Als.:Qt• ~4\.Sl~t~,,,.7•LS11N 14.LS•9!1U,.1<4 LSi2N' 7.4;LS.•96N 
l<\llLS~H l"4LS1'01N"..,.1Al'5UN Ul"2 1N,.l"lS~ 7<1LS<!~t,.14LSJOU 1• L.S1• LN,..T4LSJ.7-N UlS2•2N 
74L5.lU~ ~ii 1"LS1011 
r<t.L~ .lG 74LS24"N 
74.Ls.aoN HI 14L$;io.I~ 

74. LS.f?t• 1'9 1"l:S247N 
74.LSCl.N 1il I AL S1• 11N 
74.LS48N 1il 14LS24!ii.~ 

1-4 L-S~H4 !'(J r 4L.$2~rn 
l4LS.~N 3!1 74tS2~ 
74LS~!>N J~ 7 .1. lSi~IN' 
7•LS7lN 4!1 74~H 

7"'LS7.itt4 !I!) P4S1'$9t-r 
Nt51Sf,I 66 '""-~ 
'°'" lS1{16.1 .., /A:l~1 

1«~1~ GS 7"LS2Min> 
7"'-lS&l.l\N 14L5"17:Jr-f.. 
14~N 14L S1H1H... 
74LSM,N aLS:l19N.. 
7•LS90N ,. / .LLSleJN 
74LY.llm 7-4.lSJOION 
1'4L5t3N "rri, l 4L~N 

1•LS9~N ea t"lSJ<i!J ' 
7ALS96 !le 1"' l!i2'9f\h 
1'4LS 101H 4.5 14L53Z'4N 
t -4L 5 109t'.f '-'.Ii ,.L:l.]1iUU ..,,, , 
7•LS I 12N' 49 7•L~!t.-' 4 19!:. 
14 L,511lH "'> l•L.5i3S~ ... 
1'..L511.tN ~ ' •L$J!).3"11 ,.,...7ALS1 12P !i!I "LSJ63t4 
1•LS11:1N' 1 HI ,.L.S..lGSN .. 
hL.Sl~4N' 1.)S 14l5366N 
14LS1~&H .. ur..s:;tJm 

.. 
,,,, T4L$1'91 ~ r 4L$l61J" 


,.LS I J:l'P "lSJ.1;!U 21!1
.. 

1-4L5 1JfiN 14lSJN1N.. 

1•LS1)6H 119 1"Ls..) 1!i;H '" 
l"•L-8 139" 119 1 4P.~7i"N ..."' 
,.LS U!IP.f 12S l•L$J8Q.'il 19' 
7•LSl•BN 1•l&386N 
14LS 1$H'f "' ,.•9 ,.... ~ •••• 1'"'LS1~ ,.LS-39-3"11 
7-4LSl!l4N ,., 1illl$3!)!.N •••',.
7•LSl!!i!!iN' ,.9 74L.SmN 
14lS 1~ 14LSl2'<4.N.. '.,., 
: AlS1:l7NI 7111 LS6MN.. 

14 LSIS8N' 1 41.SUON 
1.11.S100N U~LS9~4.." '"' 
U l.S 1& 1N 1 IS .IHLSOOJll ... '" 

"' 
14LS162N 98 ll 1LS91•4 
74L$ 163N' M ill 11.$96N ,"'"., 

LINEAR 
1Da $9$ LMl41•U4 19(1 
t&MO& , ..~ lM.1~(1,1 "'" 
T.flM_G 1 •~ Y C1'88N I ..... 
\.M l O!iH !J9 MCllll8!JN 1 4'11 
LMIOlltH 19:$ LMl4'0elll Mi 
Lr.rxiott 1'1 '-.Ml~ 1~ 
U.CO~CN.'t<I JS lMI~ 1'i 

l M1820H 'i!i'""""' ..t.M»Sri 80 L.t.'1 18!>QH '>$ 
l~ J25 lM1b$9P J~ 
lM307C:N1'M ?U LVlil , tN' 1 'FS 
l~t M L~N' Mi 
LMlD'Jt< I •ct LM190tN 2!!0 
t.. MJ!Ct;k ~ 2!1 LMl'll H N :<'1;16 
LMl 11G,ICNrtt M CA:)01lT tit 
V-.tl l;ztt ~ 1~ CA.)01lf I fr.ii 
l.M~1n 27S C".Al071 T 1 4!) 
l.. M:J 1(ICH.IH I " t) C".AlO"ll 209' 
t.. •AJl~tl .,~ CA30J)l 2 7ti. 

....... 
"'.,.. 

89......,..,............ 
"0 
'10 

"',,....... ,....,..,. ,,. 
•40 

"' "o 

"',,. 
110,,. 

BECKMAN 
Digita l L\ l u l 1 i nu.:ccr~ 

\It IHI I• 1 1 ~ Iii ... ~ '\I• 114 11 ,_,.. 

.. ti Apple®II 16K 
~ Apple®II Plus $1150 
~ DISK SYSTEM SPECIAL 
~ Acclle 111').Js w/4SK SuPo<inod lfodeo ModulBIO< 

Disk II wJCon1roUer •nuioer Based ROM Card. 
A.Cl' PRICE $1969.00 

~Ul!)-Sft Sl'g DQ ~AOJ-tC..·11 
Ai.'Jlllt (ii1Qh(S llbli!f gJ~ 00 _Clo, 
OC.Hl'lftlJOOfm ll 3-499S M&,RM~ 
~- · ~&Oi:llJ) 14)QQ ~ 
OollU .a~OO 1E'< LIJJ7D'"i!I 

"""'"""' s..- •lOOQP)llill.t 'l'nme! en ILSOO l fU!(rf- ~Olel"'''""'"" 
~11ons.c....it1 1!900 HN'di,(i~N..c 

Dus.rieuSatl-.t~ 61~00> -+C~ I OM.~RDr~ 

• "DClttn•~ 

"-fi2'SOO 

LM3:20K·K)-· I • !ll CA..Jc>atilT ••9' 
l~:lD"MC.X· ,ZS CA.JOAU I :l9 
lM.320tto tx· 1 :~ lJ.tX.1$3N I 4Qi 
l-M-J2J!'; •9!1 CAJo)'jlN J 2~ 
Ll.Al20f 12!1 CA.1060N J 2S 
l .M3liN 95 CAX)UN 4 9':5 
l..M.:Ji'OK-O• , •9 L.u:l06~N I 49 
LM140T·'U• 12'.5 CAJOftQN I 29 
l.M)A(IH•XX• I 'H CA;)()f. 1N I 8Q 
LllQUli 1 ~ CA.l06Z.N I 4-9 
LMJ4.!N 1&!1 GA:>Cl&)N ' .. 
l~ .91!1 C"300EIN '29 
lM.)(iiON 1 4t ~N 7 10, 
l.MJ12N 1.9!1 ~N Z.t'J 
lJi.ll1t!IN 37!1 CA)097N I" 
LMJH N J 1~ CA.J130t H9 
1.~11:. c;AJ 14<1T ?1119 
LMllllN' 119 CA.31.lf!N 1 .t9 

~U5QT 1 49 
LiliQl!S6N 1.il'J CA,Jlg(IN 10$ 
1.M:l61.N , 4~ CA,;l'01N et 
LM39(1N 1 t:S ~.2.JN 1 49 
NIE$311/i'l !?$ ~t.QN 3~ 
NU~ ~ ~4N .J" 
N(:.)GN !Ml C".A.lt.OON' .J50 
NBl!lll 1i93 L.M3000N .. 
NE!.fi2B 793 l,..Mlti0$N' , 111• 
N~$N!H 1M l.~N' • 

l~f ''" 

7400 .,.,...,... 
5N1401N 
8'-1:1'4101N 
~1'103N 
~140otN 

SN140$,..,_. 
$N1•(1'1H 

""'"'""...,_ 
SHat()H 
5J'(141lH 

SN1•12H 
SH1413H 
5H1•1"H 
SN14111<N 
sn1u1.,.. 
Shl1•10N 
$N14 :1' ,N 
s,t.IT41lN 
SN1•·2'3N 
$Nr"4 1~N 

SNr"' :ciN' 
$ tH4 l;l'P; 

SN1<119N 
5.N l " .)QH 
S.'11 f " J:2N 
~H•.JIN' 
SNPoilflP.f 
SN1• )!).l'I 

5H1·UQN 
5H14UN 

S" 7"'47.t~ 
$N 7U3N 
SN7U4N 
5N 744$1\I 
$NTC11 &~~ 
SNTH~.N 

St0•44N 
SHT"~ 
SN l • r>• N 
5'.17.. !i-.lN 
5'-.17"~'~ 
SN t • :'AN 
SNUl!ION 
St<i174170N 
~7'4 11N 

5"N14 1JN 
$.NUHi N 
SiNU 1!'iN 
Stl7•16N 
5-N!" !{JN 
s,HUll()N 
$tU4181N 
$H 7482N 
S>4 1"1 1!1l N 
S..t..IUS~N 

s,Nhdt.N 
:s..iue'it~ 
5'>1 700N 
5N 1•1)u-~ 

SN 7•912".N 
5H74!>".J!,I 
SNl'• G-4 .t.1 
SNT•!JS:N 
5'47496N 
SN1'• L)> N 
SHT••OON 
Sff1410'rN 
5t~ 7 -C.I 

SN1• 116N 
SN1-41?1N 
$k~4 1't2N 

,, SN7•12lN 
n 5H1"' 11~H 
22 SH>•1:t1N 
n tw1.. 1illN' 
1"l SHU tJ;O'N 
n ~r•1J&H 

13 5'111•1 39H 
iJ s,Nl'4t• lH 
2& :!iNl• l• 2H 
0'3 SH7•10N 
)2: SH1<4.1 -HN 
29 5N1<4146N 
19 SH1• ••7.N 
~ Sltt'4\"8N 
5 ~7•1'!iON 

29' $k, <41!.H4 
29 ,., :l2r-i 
:n SN10~ 

:)5 SJ-47• 1!,.c.14 
?'B SN141~ N 

79 SH 14 1!-GN 
1A S111 •1 !11 N 
:-9 5H74 1 ~N 
19 SH7.&100N 
'45 5Jt7",(jlN 
.7J $H1"4 !6.J'N 
1'9 Sid.. , °ii 

?ii 'SNf.t ,ir....N 
?9 9i11,nt1!.N 
19 5:NU!66N 
~~ SN70&-7N 
79 ~41UfQN 

'}7 S W'.t ll.O N 
1'1 SN1.tHY-J 
1'1 SN10f0f 
ft !.N1411~ 

1'1 SNHllVI 
M St.i7.tl11N 
19 Std07'JN 
n SN7""•8CH 
23 Sl\11" 1&1 N 
1.l Sm.&1sm 

SN1'•1641~ 

19 SNJ-418$.N 

1a i>H'"'9liN 
Jg SN'l'.. INN 
.)4 $Nl'"llQION 
3U $N'/4 1'91N 
J6 $N'P419;?N 
.l8 9¥1-41~ 

.lfi. SH7...104N 
-4 6o SN1-41'9:)N 

,g. SNr.. t'i(,N 

t 10 5"'7'4197N 
I 10 SN'7•,9&N 

S.S. 5N'14•t9."ll 
65 SN14.11'U.. 
3'9 St~'142)1N' 

11'!. SN7 "1 27JH 
:W $ N74Ul>H 
fl,) 5N1•28JN' 
!.-1 S W7 •Zfl.4111 
4-g S,N74:;i(l5N 
n SN1•2'9oH 
&!I SN1' 4.NfJN 
71 SIH4.)65N 

3 tO SN~'*-lti6N 
99 SN74.l67N 
.» ~7"'JIAN 
~ SN1o&390N 

l 'H 9'7"393"' 
20 5H7.UDON 

-"" 

CMOS 
""""'° CO.OO• 
C0400> 
C04<>00 
ro-oo• 
a>4ooo 
C04000 
0040•0 
CO.ao1• 
0040.. 
CO<oOJ 
CD40" 
C0401$

0040••
CCMo11 
CQ.4018 
CtMOt9 
CD«>>o 
CO-• 
004012 
~013 
CCM<I>• 
CD<O>• 

"""°"CO«i•• 
"""'"'C040!lO 
CCM<JJL 
CCMOJ2 

C04°"' 
CCMO-l!i 
C040J1 
C04040 
CO<o<I..,_,.,.,_, 
CD4044 
~ 
CO...• 

"""""' CO...• 
C04000.,.,..., 
C:O•O» 
C040'3 
0040>:. 
C040.. 
C040'• 
C04QOO 
C04<>06 

""'°""Ct>Lo•o 
Cl>401• 
(04011. 
CO<o1J 

"""''" C04011! 

""""" C0407! 
CCMQ111 

~·CD400> 

""""'" 

:JS C0..093 

"'~ .35 CO.O'MI 
1~9 C04~ 

29 t.tC1.uoe 
1 J!) MC.•""'°9 

49 MC••~10 

•O MC••"1 
.35 MC1c" 1~ 
n t.tc1 u1t 
.,g C04~1 

I ."9 C0.002' 
1 1\ CCM.$00 

,)I eo.t~!I. 
11'il CO.C.!i06 

.. """"°' 40 :O..f.08 
, 19 U'.>.&:.10 
Ui C04!11 1 
1 IS (:04511 

:)I (:04,6 1 ~ 

79 COil-!11& 
!li8 CO.!il& 
&.S COwlUO 
8~ CD4~!1!1 

129 CtM~~ 

o4!1 CG&-!io68 
;3~ 1AOJO 
ns 74'C01' 
3 2$ '7...a)4 

.H 1•0la 
IM 74C10 
1 '9 /4C14 
12'$ 7'4C2<1 

06 14C)O 
8!. JlllCl~ 

u 1404:f 
11& 14C4t 
I :'D' 14C7'3 
•91 U C.1'11 
-09 1•(:8~ 
G9" 1"'°'11 

' 10 l 40JO 
110 11ifC9.l 
110 1.. ~ 
.Jt.$ :l'•C107 
u~ ucu,, 
'i93 uc' s. 
1 .)1 1'4C1~1 

. 1~ ;r .iic1eo 

.3~ 1• C'\111, 
4.111 7o4C •63 
..J5 14Gll!A 
l S 74Ct73 
,l~ UC l 7• 
35 74CU!i 

1211 74Cl'2' 
l$ 1..c193 
.JA 1.e1a& 
.3!i 740U22' 

-ldo '4Ct23 
1.t) MM80CM 
~ .MM&oe81 

" l'I.. ,.........,., ,.. , . 
IJ'1.., 

120..,,.,.,... 
"..••lf.5 

' "'••.,., 
" '"'',.... 
"'',..,
••
".. 

•"'> 

" "' "......... 
""... 
'".......,.,..,,.,,..,,... 
"''••
"'J...
',,......_,...... 
'"" "" 

..,.,,.. ,,..... 
1106 ,,.. 
129S

•••• 9~,.
•••...., 
"..,.. 

·~·1.39 

"'",., ,.. 
I.JO............,.....
••.. 

I 0> 
3'.... 

• 0$.,..,.,....., 
UI~... 
•.as...'.. 
"" "",.......,.,_,,,..,..,.. ,... .... 
2.39 
1 .~5

•••
'"°•2• 

NQi&OH/11 1 1$ 
N[~TVi'H 1 00 
NE!ti2N 2-1.!i 
l.M.70"1t1 293 
LM7*'-'" 'HI 
Ul7 1QtilH .M 
LM1' 11Hlt11 .:lil 
LM.7'~ ,.i!S 
LM1'2".)NJH )$ 
LM7~• 99 
LM1'3i!N 
lM7o4,CN,M 
LM!•ICH-14 
t.M741HIM 
l M746NIH 
t,.MJaco-.1 
'-Ml) tQN 

ACA IJi1N 10$ 
A(;.lllJ6N , 10 
RCAl!!o1N ..t-'O 
Rl;4 1t)4 4 .f'S 
ACA i ~ 440 
~H20C:H 1 2"3 
UL~ 150 
SN1'4~N $9 
SH:l'Ciof.5ot ·~ 
SN'7~)1N 49 
SN'TS4~3N 1119 
SH75-45-0l • ill 
SNl16"19Hf Ml 
SNl7!l492 N H 
SM7$<11'ilN .M 
SM1$<1194N ltl 

mVISTA 
COMPUTER 
COMPANY 

APPLE"' 
40 CHARACTER 

TYPE-AHEAD BUFFER 
MOOl!.l I~ 

s4995 
1:5CCO'NTINUfTiU IPl:CIALTil!:I 

•116111 Ut->•~t.,.,.. sasoo 
... lJl •l lO)C M:nl'f '6000 
..... ~-1 Pob'tklr 14100 
•u-•tll ICO lill L: Pi7tae f:t~y Ccuwet 

..._.Lr-I Oq~ LQ)( P'rb 
WJ OO 
!,()00 
2300 
1100 
2t'YS 

.... lP.2 (07W;mf l• Pl-tU 

... ,,,.) ll~S.l fll«t 

.... ln·t lrvc ~Kr! 
llMll llC· l . UC· :l' LJ:qal~Klb ll0/2!.o 

f'ff Ill~ l'&IO"I 
P9-1 •1100 '6>203 

~Elii li& ==~ :;:~ 
.,._sE·1·1c·o11·o·ucro-R•s~' 1'-~\! .- ~.-:

SPEAK*****-Q''-\...: . 
DIGITALKER 

Speech Synthesis Sy8tem 
"""OIGll-'Uf[A4t~~¥l
~Wl!;! d ...... '9'dolrtwl WO!i'""r 
~.il'J'O"hA•~·~"~a"'IVO _ _,,~....,_...,wl'MI ..... .-  _...............-....... 
~~·..----4'¥'-*1 
~~ '""""·111~
----....lt.~~,..._~...,..,,......,_i;-.r...,...._.. 
· ~~·~,---. .. ~_........ 
• 0..0- 11 .. _..,__..::-• 
~~11..,.. ~........ ---

. ~ ......... .....:i~...-."'l)llEM 
· ~~....,~ril~ 

•....._.;,p.~ ......... 
· ~- .. dm::iliml· 
~~ 

'"' •""""*"" 
OIOITAU(.Cllt CIT't<XIO. s-t ~ 
tlOll!O•M ~ ..nJu#l•~., MO • 
~ av09"r · can. l'wttlil GI'!' pr, dM.INd _ ........... ... _ . $485.00 
DICfTMJ((A DTICl5iO.Cf'i10 t.11 IMD1,11lielll'IO 
°'Ol!lllli:W IMO yGUf OWi'! MSf\N!lkln dMign. 

e S1;91en 

RD AMtlON CHAH!I! 
~~~.:':!'""-.. ..........._4._ loll _ ....... -- ~""""- ......._.....,°"'II__ 
-=---·~ ..  -- .. ·-SMl.00 

Personal Computer Syatem 
ATARI 800 $825.00 
ATARI 400 $449.00 

llOQD,,.., 
'" 
~.,.... 
'"' 

SINGLE BOARD COMPUTER SELECTION GUIDE ..... 
(IY , 

St'-' I 
<~ 

99/4 PERSONAL COMPUTER 

tUUUI • : • ~.lltt 

"" "'" ~ mno 
1.:: 

MIT& 
i..!~· 

INTELLIVISION 
ACP LOW PRICE 

$259.95 

IUU:DU.. 
"""" 

Opt.on A Plus.. Ot~k II '1Df • To9'Jbls!Jc.Jle12'811C;~ lll lOI' 

A,ppl• Iii 9161'< Actlltt Ill l4d J.4$0.00 


NEW APPLE PRODUCTS 
• 4""fu.~- C"Mft!Mlnil ~'tll'I 

~~onq5 11."WIGIJ';'i:.-~ "4'itli 
• "!iTJ ,._,. I0 • ~4 't br.Jiltr~~ 

Girwwt '"""'~ l.17't~ 
•	 ·{IAlll w»i(/""'"""'.....,'ll °'( l)S-xigg lr C\'ldt 

~-~· Sltttl> 
• " St'.C A.Pl\.E.l.tl ·· ·("OWl!l'A.11~~. 
~.anlWM l.9i !i0 

• "'"'r fOllTllA)j t.•l!lao 
• ·U'l\t c:*'tPTLrrl:JCK.Ji~...., 

11WC1 s.u:tcu 
• "'WllJ'" G<uio llil(.tlt!'Q c..c t'f 51'.e 1 "' '"'" • t 	~Oi-.nbA;Df. Ct~ DC111..,r 
~r~.ln/~ 11~ :t0Clll 

• \tCJIOflt!Q' W · DC KJ!I") SJ1t" 
• ""tJG'51.-tras;-~ wmQM•ttrln 

11'.v-.c:i IJ'!t 'n 
• 	 C.111Aco!N6 ~1Cr(lp~..c1t 

v-. k: ic.,.,.01 Nu~ ...~a -... '-'.. 
~ 1se ·•"'° ·._.,.. ,i;lr WltiCtle ceec-1;. 
~ I t HOO 

NEW APPLE SOFTWARE 

t ff•U1n111 - ._,._ , """'rJS'Pl\lm'I~ 

~~ w, s..)11 ~ 
1 1lt lmtlidlll,,.... ·H>fliiii. J~ ~ l lOl '6 

) --- .• l .M..t!o 

• OOSJ> 

- ~~M"'4c.!l»e- rf'I • 
1lC"~~ ~~I» 

· ~··~~f,~~-~~
siffll~*" ~rii·«11o-ilhl..la:I 

Mio ro l.,D.fuJlnrtr'f!D.l'IQ 


~""""" \'ef:W· t it u:wom 

• PHU~ '4'11.alllMl.wbl 

(l\l~~lfttlll!"nri~H'O't w oo 
· ~tl,IJ'ltQT(~OliHM·ruot!J\xt....... __ 
b"'""'~'p~~ .... 

• $N" T•t1~ lll • ~ 'VW.W. C>1;1 $6-tlOO 
• S,..-ir~ '1 1D 
· ~S...IQfA.\.-vt~~ """' .,...,en 
I Mf;fll' ( .a.ti)iU C.~ ~,-,..UtU C-. 

ll.'I. l l}tfl!i 
• liE'W'lA>Sdbiab it.Pr\( C1'W 11 & 11,1 !U.SM:. """' 

4 '1dUM"•,.llVs~d ....~ 
.nl Slft\S..~~~ -~ U'il'i".li 

) .... ,. ,....,,.... ...... 

1.·•-•• t~ lll" ' t;t."4 ts 
1 1C'll la*HO t"W~ Clilt.Jil':a 

4-02 BYTE April 1981 

http:U'il'i".li
http:ic.,.,.01
http:c:*'tPTLrrl:JCK.Ji
http:A.Pl\.E.l.tl���("OWl!l'A.11
http:J.4$0.00
http:CA;)()f.1N
http:1"'-L.SH


111E WT WOID Ill I" 
FlDm·DISl UClOSUllES 

THI! 'Yatl'A 'lJ-1000 IR.Oflll'V Dltlll 'DllME :SU•l'$1"1:M 
.o....._ ........ 1111111~-- -.....~-_..,.. ........,........,._._......~ ..---........._ ...............................w.- . s.. 
_...a. IHlil.O~• ~ ......~,,,.,.Dlllbll .... . 
........ .... 1'£M ...... . ~~kl'lll ..___ 11111m.e ...............~ ........................~ 
---~....,..._.~,.......,............. 
~· • .,.._ll'IUlitimt...Od~ 

- ········ ······ ·· ·· ·· ···· ···· ········ 
u-:t • Ill -..---~-....,·~ t•• 
~ ..Qt _. ......~........~ II* 

V-80 
:i'l+"' DISK 

• 

NOW SAVE ON 
TRS 80 ADD-ON 

ONLY $299.00 
iOAIV£CA!ll£. , . 20 .., 2 rH279.00 IL 
4 OAIVE CABt.£. . :n.D5 

MINIATURE COMPUTER 

IMk~ ro~ACOMPLETE 

""""" COMPUiER 

~~ 1 K KIT . . . . .... .. . 149.00 
211 KIT .. ...... .. 169.00 

Mer"·••I - · --···-··· · 10.00 

* 801 8U11..0ER5 
*USE AS REMOTE TUNER/TIMER 

ill flUl l SCti!.MA.T1CS AVAILABLI! 
• FOJlOMl.Y n .tol • FAH w , PUACMl.S( 

1.1\oor,._,.!.(:_.....~l"' ,u.ro..._...,,,,...,,..,_...., 
NEW. UNUSED COMPONENTS 

l rt• llt •tlUftl f!Rt Ct11tlll l1ttlft1 
llf*l .... I .,...~~.-·· ~~ 
1• ~ '"""'" ~OJIQ~ AU FDI 

Cl\irr9i)to•<u:u. 
]l ~(-~lil.J tw,l'\IF~ ....... 
~ n:i~tt,.,, ~ 7495 

FLOPPY DISK DRIVES 
I •~ TM101>1 ~111· 0 .... Ono. .. 
Wllle l..'li.". ~ 1~ ''' 
~~!1....":l.!lo11KM 
~,,.IOQl'tiO I AI"........................•.. 
S--. .._II C.-.-lltl4e ..,._, 'Do-1~.W.D•. 
Pl!IJl.SCI Moo.11 11 01,14ii1 .... ,, .,. ,,,,,. .• 
WAHIJOi'.llt:Y [.lfSll""- 0....... "''""' ,.,,,, 
WAll52&•·°""" ...... 
WANBO!'~£WiEHS :u:t o• Still" • 
WANOOfalf"M.[111! 1:1 ... .•• . . •. . • . . . •• . ... •• 
6111191 0.U- 1.-:t. o-.ty Srnollo ~ aa T~*<M •. 
w..•1~ ·,.....~~~ 1 60f~ 

.. 2•t.M 

·· ''*-"Zlil:llCIO 
u-1100 
"IHOO 

11t!UIO·.J ol lOO........... 
.17l00 

"'""' 

THE VISTA V-200 FOR EXIDY 
P,oe.. 5111,,-.:i ..,, t;.w; •11- 1 1 '" oo- -- ~c-...- ..... ·"l'D
'l.:'OG I /9 • :11 ." !>¥ 1\.1;11 11.,;(lCI..~ 
~•n P" t£""" r."' ·~• oo 

-~·Y1001 :» MG 1 !)... Uta 1u~ tr1 -..~ \'?OCll1'U tii11 £. J~ I,;"'..... ..... 
EXPANDORAM II MEMORY KITS 

• a.111 ~ Seoiecrn fJ •lf! • Usel!I a. ' ,6 100 f.st. 
• \V,•re- P~o1 , O"ll' .. "'1.'' a·.·oc :!.16•.•oc 
• P'ti.Jmom "'.;:;.it' • Uo 10.:. Mt-fl 

E;iipando &4 t1;11 {4 • 161 ~m & l e;IQCI Addi $~ 
I 6K 5249.00 J 8.t( S43S 00 
l1K S289.00 64X $505 00 

$39 .95 TRS-80/ APPLE $39.95 
MEMORY EX?ANSION KITS. 

41 16's. 16K (2001250 Ml 
8 PCS fOf· 131.05 

w /onsiruc;110t"I! & rumoers 

C;,.11 For 1-Loll#lne Pr.c;1ng 

• SO.tt:,•iJJ TRSBO $('.Mm.11...t: .1 95 
• f •oansten 1n1e~ace Sc:l'le-m~llC .o 95 
• E1.Doilll.$0\ 1111ttr1;JCe CoMec10r 1 9S 

S-100 MOTHERBOARD SPECIAL 
8 s.101expandable w/9 conn 
feg S69.95... '" . .... . . NOW 52 95 

SHUQART DRIVE 449 .00 
-~ ~....:..: ~..._,n .t,LSO 
• I!"~ -.l'ft DOlilOile-0.nW., (I" $1[M f:H$ 
• iOO.tW_,,...anty l'D 120-8 
•C td!CllL~f~,:r J'AlelNCI o11 UJO 

ACOUSTIC MODEM~ 
~:~11)..:.e!·.~C>~t~ ~ 
' D' CAT llDDEM NOW AVAILABLE 

11119.00 

lllONITOllS ~VMolWI 
r a.w llllO(ll ,._,.., ,.,.x:x ,..,"°'"""~ ' '" 

...__ 
'27'900 1$' &.W :t•IOO 

~001.J 
~!0'2CX l l "eob" ..... ..... '1!1'800 L_..... IT UtQO 

DATA BOOKS o COMPUTTR llOOKI 
tMOIC ""-,_., :nOG!o 
l'lrfLO.uil5eolo. 1~ 
INTEL MC:Sl!i ~n..11 . 160 
lo.AU. Maia••• 9004(1. I.AUi ..... 
•011e M-\'vl 0 •1SO 
"'*"Ole. ~Oli;'Ol.I 11$0 
.flOIOA.PolJQ'~ 11!0 
(Jil()O ,..~ 1160 
ZllO PtOO'~ 1600 
val ll S,,...,.RMl~tlO'"• •J~ :tP~ 
VQl ll$oem~~o....... ~ J t.. 
Mtl610o"'<Hll~• ,&.!ti 
IOla~~ - ••H 
DO;IO~ 14'9, 
Woll'6.llO "'MC<ll.. • • -•!o 

aaa..a ti •niax COM"1TW• 900lll • ULR 
QO;<C.-1 !lo l:t'M 
Ml•OIOo~ l ~U~ 1195 

QPICClllA<;'ln r1tx1>~ 10$-vW'"' r~ M 
"""' ' lf!O'OCHIO""""•"lll:"'(I TK"'"""""' 129~ 
~"""llQU.. tlO t~r.. 
Pt<iot•~~ •"cl l.800) 121M 
~.....~1,,. t-)Ol 11~ 
&!tl'~<M.:Jol'I•~ 11M 
CPJ.tH~ t11i1Q 

FIRST TO OFFER PRIME PROOUCTS TO THE HOBBYIST AT FAIR PRICES• 
1. Proven Quality Faciosv 1es1ed o roduc1s only. 

2. Guaranteed Satisfaction 
3. Over $1 ,000,000.00 Inventory 

1981 CATALOG NOW AVAILABLE 
S1111nd 52 ..00 for 'f()Ur copy of the moat eomplete cat1l09 01 compu••r ptO<h.iete.. 
A mu s, fo r tho 1ttrioua: comi>oler ut.et. 
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COMPUTER 
SYSTEMS 

INC. 
MINI

1~620 Sou1h l n~lrwoud ""•nur 

La .. nd11lr. Ca ltfornia 90160 
 SYSTEM+SYSTEM+ 
( 21.\J 970·0~~ 2 (51/4"}(8"} 

QT SYSTEM+ 
The OT System+ ls designed for both and applicat ions software, ranging f rom a Two RS232C serial 1/ 0 ports • Two paral lel 

businessmen and engineers in accordance business package to word process ing. 1/ 0 ports• Hard d isk compatible • Real time 
with the latest IEEE standards . Among other clock • Std . 2K monitor program & disk 
functions. it can be used for accounting and rou tines included on ROM • Power
word processing. as well as a variety of Techn ica l specifications: 4MHz Z-80A CPU on / Reset jump to monitor program • 271 6 
scienti fic applications. The system wil l soon • Dbl-sided. dbl-den . 51'•" & 8" floppy disk (5V) EPROM programmer (software incl. on 
be avai lab le wi th MP/ M® to allow multiuser. control ler (handles both drives s imulta monitor ROM)(ext. 25.SV @ 50ma req .) • 
multi- tasking operations. This means. for neously) • Two 8" dbl-den .. sgl. or dual Uses Z-80A CPU vectored interrupts • 
example, that an engineer could be work ing sided d isk drives. expandab le 10 4 fl oppy Assembled , tested & burned • Documen
on scienti fic appl ications in the lab whi le an drives • CP/ M 2.2 included • 64K RAM • tation included . 

EPROM/ ROM in any combinat ion to SK • 
accoun tant is wr iting payroll checks in lhe Comes complete in 
office. OT also oilers a full l ine of business 

SYS+SS Computer System with 8" Single Sided Drives (801R) 
without Terminal 

A&T (6 slot).. . ... ....... . ................... . ..... $3595.00 

A&T (8 s lol) ... .... .. .. ... .... . .. .. ..... .... . ............... $3695.00 

A&T ( 12 slot) ..................... . .... . .. . . ............ . .. . $3795.00 


MINI-SYSTEM + I {1hMB+) 

Computer System with 5'!." Single Sided Drives (uses B-51 Disk 
Drives) No Termina l 

A&T (6 slot) ... ............... . ............ .. ...... $2495.00 
A&T (8 slot ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . $2595.00 
A&T (12 slot). .......... . . . .. .. .. .. .• . . . $2695.00 

DISK DRIVE PRODUCTS 

QT DISK 
PACKAGES 

DDC·88·1 Dbl Den ControMer. A&T. lw o B" dbt den 
drives (801 A l CP/M 2.2,cabinet. pow..< supply 
& cablo-s . . ..... SPECIAL $1495.00 

DDC-88 -2 Two 80 1R dlsl< drlv!ls with cal>ine1 . po wer 
supply. Ian & cal>los ... ..... .. .... $1200.00 

DDC· 88 ·22 Two OT~ Oume drives wilh cabmet. power 
su pp ly, ra n & cables .. . . .•. . .. •• .. $1600.00 

DDC -88-3 Cobinet w ith powe• supply. Ions 
& cables ... .. ....... .... .... . ... .. $ 275.00 

DDC -88· 4 Cabinet only .. . .... . ....... . .. .. . 

Double D&n1Jty • C1I Comp Sy• 
5 '1," o r a- disk controller Wllh Ire<! CP/ M 2.2 
CCS -2422A A& T . . . . . . . .. 5374 .95 

Expendo RAM II - SD Sy1tem1 
4 MHz RAM board expandable trom 16K lo 256K 
SDS-RAM216K 16K kit. ..... . ................. $289.95 
SDS-RAM216AT 16K A&T .. . ... .... .......... $339.95 
SDS· RAM232K 32K kit. ..... .. • .. .. .. .. .. $329.95 
SDS·RAM232AT 32K A&T . . .. . .. . . .. . .. . $379.95 

DISK DRIVES 
8" 

Shugart 801 R Sgl/Sided Obi/Oen . ...•....••..• S 450.00 
aume Datat.ro1< a- Dbl/Sided Dbl/Den 

OME-aos (851R ) compa1lble .. .......••..•• . • s 650.00 

Pkgol two ............... ... ... . ...... . .. . . $1250.00 

51/c" 
MPl ·B51 MPF B-5 1 . .. .... ........ s 235.00 

Sgl Sided Sgl/ Dbl Don 

MPl-852 MPI 6-52 ....... , ... , . ... , .. ... ... .. . $350.00 
$91 $1ded. ObJ Oen 

MPl -891 

MP I 6 · 91. ... .. ...... . .. .. ....... ........... S 375 .00 
Sgl Sided. Obi Oen. 77 tracks 

............. .. s 250.00 

SDS-RAM248K 4BK kit . . .• •••..•..••.. . . $369.95 
SDS· RAM248AT 48K A& T . .. . • $419.95 
SDS-RAM264K 641< kll .................... .... $409.95 
SDS-RAM264K BA K A&T ... .... . .. ... .. .. .. . . $459.95 

PROM -100 • SD Syelemo 
:<?708. 2716. 2732. 2758 & 2516 EPROM programmer 
SOS-PROM-100K kit.. .. . ..... $220.00 
SOS-PROM-100AT A&T ... .. ...... ... .. .. . ... $275.00 

Uses TMS-4044 or 5257L . ... .. $35.00 each 

4116 200 ns ......... 8 for $32.00 
2716 (5V-450 ns) .......... S 9.00 
2716 (5 & 12V-450 ns) ..... $ 9.00 
2732 (5V) ..... .. ...... ... $40.00 
2114l 300 ns . . . . . . . . 8 for $36.00 

1oo · $3.50 ea. 

sing le mainframe • With Terminal 920C Add $900.00 

SYS+DS Computer System with 8" Dual-Sided Drives (Qume 
DT-8) without Terminal 

A&T (6 slot) ...........•... • .. . .•.... . .. . . . •. . ...... • . .. ... . $4495.00 

A& T (B slot) .. . ..... . . . .. . .. . ... .... ..... . ........ . ......... $4595.00 

A&T ( 12 slot) . . . .. .. ......... . ....... . ........ $4695.00 


MINI-SYSTEM + II (1MB+) 

Computer System with 5 \1.o'' Double Sided Drives (uses B-52 Disk 
Drives) No Terminal 

A& T (6 slot) .... .. . .. ...... . ... ... ... . ..... . . ...... $2795.00 
A& T (8 slot) ......... .. . .. ....... ... . . ....... ..... . $2895.00 
A&T (12 slot) ...... . . . ...... . ................... .. . $2995.00 

T PARTS " . 
MICROPROCESSORS EPROMS 
Z!O (2MHrJ ... $10.95 1702A .. . • . . $ 4.95 
ZBOA (4MKrJ .. S12.!15 2708 . . ...$ 6..25 
6502 .......... $11 .25 2516 (SV) ..... S 9 .00 

6800 .. . ...... $12.50 2716 (5VJ S 9 .00 .. . .. 
6802 ... .. ..... $19.00 2716 (5 & 12V) S 9 .00 

8035 .. . . . .. . . S2,0.0o 2758 ......... . S19.9S 
8080A • . .......$ 3.50 2532 • . . . • . IA0.00 
808SA . . . . . .. . $20.00 2732 ......... '40.00 
808&· 4 . . .. ... $60.00 USRT 

8018 • .. .. .. .. $60.00 
 52350 ....... ...S 7.95 
8 748 . .. .. . . . .. $50.00 

MISCELLANEOUSTM S 9!iHlO JL .. $29.95 
OTHER COMPONENTS 
N8T20 .........S 3.25

8080A SUPPORT N8T26 ....•... S 2.50 
8212 .......... s 3.50 N8T97 ........ S 2.00 
8214 .......... s 4.50 N8T98 . . .. .. .. S 2.00 
8216 ..........s 2.95 148& . . .s 1.25 
8224 ..... ..... .s 4.00 1489 ..... ...... s 1.25 
8228 ...........s 6.00 D3205 . ... . .... s 3.00 
8238 .. ...•.... s 8.. oo D3242 .. .. su.oo 
8243 ...........s 5.00 P3404 .. .. .. .. S 6. 75 
8251 .. ........ .s 7.00 TMS5501 ...... Sl9.00 
8253 .......... $19.00 DM8l31 ..... .. .$ 3.00 
8253- 5 .. . ..... $20.25 UARTS 
8255 .......... s 6.25 


TR1602B ...... . S 4.508257 ... .. . .... $17.9.5 
AY5·!01M . ... S 4.50 8257-5 . . . . ... $19.00 

8259 . .. .. . ... $19.95 CHARACTER 
9275 . .. .. .. S6US GENERATORS 
8279 .......... $17.SO 2513 ......... S! 0.95 

827t-5 ••...••. $18.00 UP CASE (5&l 2VI 

• 8295 .. • .. . . . . . SIS.SO 2513 . . . . . S! 0.95 
LWR CASE (5&1 2VJ 

2513 . . . . . . s 9.75 
UP CASE (5V) 

AY5· 2376 ..... $13. 75 

KEYBOARD CHIPS 

2513 . . • . $10.95 
AYS-3600 ... .. $13.75 LWR CASE (5V) 

BAUD RATE 6800 PRODUCTS 
GENERATORS 6802P . . .. ..... 518.00 

llC1'411 . $11 .00 6821P .......... S 5.25 
1.1432 XTAL •.. S 4.95 6840P . . . • • $19.25 

6845P .. . . . . . . $22.00 
DISK CONTROLLER 

6850P .. .. . S 4.80 
1771801 • ..... $24 ..95 6860P .. .. 511. 55 
179180! . . . . • $37.95 6875P ... 5 7.40 



SBC+2/4 
SINGLE BOARD COMPUTER 

Features: l K RAM (wh ich can be localed al 
any 1 K boundary) p lus one each Parallel and 
Serial 1/0 parts on board • Power on jump 10 

on-board EPROM (2708 or 2716) • EPAOM 
addressable on any 1 K or 2K boundary • Full 
64K use ol RA M allowed in shadow mode • 
Programmable Baud ra te se lec tion, 110-9600 
• 2 or 4MHz swilch se lectable • DMA 
capabili ty allows MWRT signal generalion on 
CPU board or elsewhere in system under OMA 
logic or rront panel con trol • Two program
mable timers avai lable lor use by programs 
run wilh the SBC+2/ 4 (timer ou tpu t and 
controls available at parallel 1/0 connector: 
parallel input and outpul ports avai lable fo r 
use on CPU board). 
Bare Board ..... . . . . . $ 60.00 
Kit ......... ..... .• . .. .. .......... . $190.00 

Ba re Boa rd . . . ..•...• .• ... . ...•.... $ 50.00 

'. ' ... ' ' ' ...• ' .. ... ' ....... $150.00 


.. ... ........ ' $210.00 


Featu res : S-100. 16K x 8 bil stat ic RAM • 2 or4. 
MHz • Uses 2114 1 K x 4 static RAM chip • 4K 
step add ressable • 1 K increment memory 
prolection. from bottom board address up or 
top down • Deactivates up lo six 1 K boa ;d 
segmenls to create "holes" for ot her devices • 
DIP switch se1ec1able wa it states • Phantom 
line DIP switch • Eighl bank se lect lines 
exparidable to \7 mi ll ion byte system • Dala. 
address and control lines al l input bullered • 
Ignores 110 commands a1 board address. 
Ba re Board ................... ..... $ 35.00 
4Mhz Kit . . ......... . ......... ... , $190.00 
4MhzA&T ..... ..... .. . 

• Color Video Bd (AUG} 

Has 1wo serial Sync / Async ports IRS-232. 
current loop o r TTL) wilh individua l Xtal 
con trolled programmab le baudrafe genera

• S-100. 16K x B bi t static RAM • 2 or 4MHz 
• Uses 2114L (300NS) CHIP • Addressable in 4K 
steps • Memory pro tection in 1K increments, 
from bo11om board address up or lop down • 
May deactivate up to six 1K segments of board 
to create "holes" for other devices • DIP swi tch 
se lectable wa it slates • Phantom line DIP 
switch • Fealures bank selection by 1/0 
instruction using any one of 256 DIP. swi tch
seleclable codes- allows up 10 256 soltware
con trolled memory banks. 
Bare !:loard .. . . . . . .. . . ... ... S 35.00 
4MH z Kit ... .... .. . .. , . , .. . ... • .... , 5210.00 
4M Hz A& T ..... , ....... ... .... .... . $250 .00 

COMPUTER 
SYSTEMS 

INC. 
I ~bl O Soulh Jn~l r ~ood .-\ Hrlut 

l.a,. ndal<. C•tilurnio '0260 
12 1.11 970-09~2 

A&T . . . . $295.00 

Features : Power on jump 10 on-boa rd EPAOM 
(2708, 2716 or 2732) • EPROM addressed on 
any 1 K or 2K boundary; also shadow mode 
allows lull 64K use or RAM • On-board USART 
tor Synchronous or Asynchronous RS-232 
Operatton (Serial 1/0 port) • Programmable 
Baud rale selection. 110-9600 • Switch selecl
ab le 2 or 4 MHz • MWAITE signal generated 
11 used without lronl panel • Front panel com
patible. 

KIT A&T 
No RAM ... . $230.00 16K ......... $350.00 
16K . . ..... . . $280.00 32K .. ..... .. $450.00 
32K ......... $360.00 48K ......... $575.00 
48K . . .. ... . . $480.00 64K , ... . , . . . $675.00 
64K ..... . ... $525.00 

Features: Da1e/ Mon1h/Year • Day al week 
• 24 hour time or 12 hour (a .rn ./p.m.) select
able • Leap year (perpetual calendar) • 4 

Interval Interrupt l imer; 1024Hz (approx. 1 

Bare Board .. $ 50.00 
Kit .......... 5100.00 
A& T .... . .. $140.00 

QT PRODUCTS 

Nff 

Features: Runs a t 4MHz • 3242 re fresh con
trol ler with delay line • Four layer PC board 
Insures quiet ope rat ion • Supports 16K, 32K. 
48K or 64K of memory • 24 IEEE-specif ied 
add ress lines • Optional M1 wait slale al lows 
error free operation with taster processors • 
Optional Phantom disable • Uses Z-80 or on
board relresh signa l • Bank on/ ort signal 
selecfed by industry standa rd 1/0 port 40 
(Hex) • Conven ient DIP switch select ion of 
data bus bits determines bank in use • 3 walls 
low power consumption • Convenient LED 
indication of bank i n ·use. 

Definitely works with 

Cromemco and North Star 


Bare Board . . .. .. ... ... ..... . ... .. . $ 75.00 


millisec). 1 sec .. 1 min .. 1 hr . • On-board bat 
tery backup • Simple time and date sett ing • 
Simple software interface • T ime advance 
pro1ect ion while reading. 

Battery Included 
S-100 or Apple TRS-80 

A&T . ....... $150.00 A&TOn ly . .. $150.00 
Kit .. ....... . $100.00 
Bare Bd . .... $ 60.00 

WATCH FOR THE FOLLOWING NEW BOS: 

• 4 Port Serial Bd (APR) 
• E-PROM Programmer (MAY) 
• Floppy Disk Controller (JUN) 
• Hard Oltk Controller (JUN) 

1ors • Four 8-bit Parallel ports ; one latched 
Input port and Olher th ree can be programmed 
in combina tions of input. output or bidirec
tional • Also. has th ree 16-bit Programmable 
Timers and an 8-level Programmable ln le rrupt 
Controller w/ Auto restart (8080 / Z80) • Other 
features include: on-board c lock divisor for 
timers . completely soc keted . wore wrap posts 
lor easy port conhgurallon plus more . 

Bare Board .....•....... . •........ . S 70.00 
Ki t ..... . .... . .......•...• .•.. •.... $200.00 
A& T ...•...•.•. • ....•...•.... , , ... 5375.00 

PLACE ORDERS T OLL FREE 
1-800·421-5150 

(CONTINENTAL U.S. ONLY) 
IEXCEPT CALIFORNIA) 

Apple 1s a l•ademark ol Applo Comp~ler. Inc. 

CP/ t.A and t.A P/ t.A "'" irademarks ol D1gl tal Research, 

TRS-80 Is • l radomark ol Rad io Sneck. 


SILENCE+ 

MOTHERBOARDS 


These motherboards are among the quietest 
on the market. A unique grounding matrix 
w ith each line complete ly surrounded by 
g round shielding - eliminates need for te r
m ination and gives high crosstalk reject ion • 
They're cuslomer-proven, without crossta lk 
sometimes operating at 14MHz • A LED power 
indlcalor helps elimlnale zapped ci rcu its • 
IEEE S-100 std. compatible.avai lablewith6,8. 
12, 18 or 22 slols • (The 22slot boa rd fitslmsai 
chassis and has slol ror front panel .) 

6 Slot 12 Slot 

Bare Board .. S 25.00 Bare Board .. S 30.00 

KH ......... . $ 40.00 Ki t ... . .. . ... $ 70.00 

A&T ... . .. .. $ 50.00 A&T , .. .. ... S 90.00 


8 Slot 18 Slot 


MF+ 

5'/' Disk Mainframe with 2SA Pwr Sup 

MF+MD12 (12 slot M/6) ....... .. . .. $500.00 

MF+MDB (8 slol M/ B) . . ' ...... . ' '' $475.00 

MF+MD6 (6 slot M/ B) . . ............ $450.00 

MF+MD w/o M/ B . .. .. .... . ..... ... $400.00 


Q.T. Mainframe 
MF+12 (12 slol M/B) .. . '' .. ... ' ' ... $450.00 
MF+18 (1 8 slol M/ B) .. .. ... .... , ... $500.00 
MF+22 (22 slot M/ B) .... .. ' . ..•.... $600.00 

MAINFRAME+ DISK DRIVE 

Includes cabinel, 25 
amp power supply, 
IEEE S-100 compat
ib le 6. 8 or 12 slot 
motherboard and dual 8" disk drive with disk 
drive power supply. 

MF+DD6 ... . ......... ... . • ... . .... S625.00 

MF+DD8 .. . ...... .. .... ... . .... ... $650.00 

MF+DD12 ........... . ..... ... . . ... $675.00 


DDC-8 

SINGLE 8" DISK CABINET 


Accepts one B" disk drive (Shugart. Remex. 
Per Sci . Siemens. e1c.) • Fan cooled , wilh data 
cable and AC line filler to eliminate EMI • 
Operates from 100· 12SVAC/ 200-250VAC at 
S0-60Hz • Disk drive NOT mcluded . 

DDC+8 ..... .. . ........... .... ..... S195.00 


TERMS OF SALE Cosh. checl<s, money orderS, 
crcd11 cards accop1cd Also C 0 O ordors uMor 
SI00.00. Minimum order S1 0.00 Cahtornra ros1· 
dan1s add 6% sate~ lax M1n1rnum shtpping and 
liand l1 ng c~argo 53.00 P<1ces sub1oc1 Lo change 
w1thou1 1101ICQ 1n1orna11onal sares in Amencan 
dollar. only 

VISA --Clrcle 355 on inquiry card. 



2114-3L 

CENTRONICS®737·1 
LETTER QUALITY DOT MATRIX 
PRINTER 

LIST $995.00 
SALE 

$725.00 
CEN737

THE STAR 
MODEM 
from LIVERMORE 
FEATURE 
FITS GTE HANDSETS! 

2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC CHAMBERS 

4096 BIT (1024x4} 300ns 45ons 5 Volt only 
16 K EPROM ~ Sh rt 

LOW PO~~~Js~:aTIC RAM 51195 each " <J" uga 

The exclusNe triple seal ol Liverrnore·s new 11a1 mounted 
cups locks lhe handsel inlo lhe acousllc chamber yielding 
supe rior acouslic 1sola1lon and mechanical cushioning . 
Desi gned 10 adapt 10 most common handse l s used 
lhroughoul lhe world. tho STAR offers lhliul osl 1n llex· 
lbilily and 1ransm1ss1on reliabili ty. 

~g!~~'~:,t!~~~~ 300 baud 
• Compatiblllly : Bell 103 and 113: CCITT 
• Frequency Slablllty : 0.3 percen1. Crystal con uolled 
·Receiver Sensil iv it y : -50 dBm ON, - 53 dBm OFF 
·Modulation: Frequency shil l keyod (FSK)....._ 10_0_+ _s3oo --+-or_e1_s6-8° 

0 

---t SASQ1R 
·Carrier Detect Delay: 1.2 seconds ON; 120 msec OF F 
• EIA Terminal lnlerface: Compal Ible wll h AS 232

5257-3L 
(TMS 4044) 

4096x 1 300ns 
LOW POWER STATIC RAM 

2708 
450ns SK 

EPROM 
5850 each 
or 8/554°0 

SALE 

SHU-SA801 R $41QOO 

speclllcalions 
·Teletype Interlace : 20 mllliampere current loop 
• Opllonal Interlaces : IEEE 488; T TL: TTY 43 
·Internati onal (CCITT) frequencies availab le 
• Swllches: Orig.nate/ 011/ Answer: Full DuplexJTesUHall 

• ?nuJi~:tors : Transmit Oala, Receive Data. Carr ier 
Ready, Test 

·Power: Supplied by 24 VAC/ 150 MA UL/CSA listed wal l· 
mouni trans!ormer. Input 115 VAC. 2.5 walls . {A 220 
VA C. 50 Hz adaplor Is available upon request .) 

·Dimensions: 10" x 4 " x 2" 
• WeighI : 1.74 lbs. (3 lbs. shipping weight including AC 

adap1or.) 
• Warranty: Two years on pans and labor. excluding the 
AC adaplor which carries lhe manulaclurer's warranty 

--20R List SALE 
Pa r1 No . Descriplioo Price PRICE 

CHO-DE9P 
CNO·OE9S 
CHD-OE9C 
CNO·OA15P 
CNO·OA1 5S 
CNO·DA1SC 
CNO-OBZ5P 
CNO·OBZ5S 
CND·DB51Z12 
CNO·P25H 
CN0-0851226 
CNO-OC37P 
CND·OC37S 
CNO·DC37C 
CNO -O OSOP 
CNO·OOSOS 
CNl}-0050C 
CND·DZ0418 

OESCRl!'T ION PRICE 
1· 9 10-24 

9 PIN MALE S 2.10 $ 1.90 
9 Pll FEMALE S Z.70 S 2.40 
9 Pll COVEi'! S 1.50 $ 1.25 
15 PIN MALE S Z.75 $ 2,45 

15 PIN FEMALE S 3.95 $ 3.60 
15P1NC0VER $ 1.50 $ 1.30 
25 PIN MALE $ 3.50 $ 3.25 

25 PIN FEMALE $ 4.60 $ 4.35 
1 PC . GREY HOOD $ 1.60 S 1.45 
2 PC. GREY HOOD S 1.50 S 1.25 

2 PC . BLACK HOOD $ 1.90 $ 1.65 
37 PIN MALE S 5.80 S 5.10 

37 PIN FEMALE S B.70 $ 1.10 
37 PIN COVER $ 1.80 S 1.55 
50 PIN MALE $ 8.75 $ 1.75 

50 PIN FEMALE $11.65 $10.25 
50 Pl I CO~EA S Z.00 S 1.80 

HARO\YARE SE7 2PR S 1.00 S .80 
RS232 . 0825P. EIA 

z5.99 
s 1.70 
s 2.10 
s 1.10 
$ 2.15 . 
s 3.20 
s 1. 10 
s 3.00 
s uo 
s 1.30 
s 1.10 
s 1.45 
s 4.45 
s 6.10 
s 1.30 
s 6.70 
s 8.90 
s 1.60 
s .70 

CLASS I CABLE 8 CON $19.95 $17 .95 $15 .95 
8 FT . CE T. 700 SERIES 

PRINTER CONNECTOR S 9.00 S 7.50 S 6.00 

21 pairs of nylon guides 
furn ished for snap-in mounting 

on .25" multiples 

Shlppill!I 
Wl 

10 lbs. 

RACH MOUNTABLE CAGE 
Especially designed to accommodate S100 
size Plugboards, Motorola Exorcisor. • ~ and 
Micromodu l e '~ Plugboards. Cage has .081 " 
tll ick anodized aluminum side walls. Will 
accommodate Plugboards 4.0" to 8.5" long 
and 10.0" to 11 .5" wide by 1/1 6" lllick. Cages 
assemble Quick ly. 

!iC-a.\\lnnlia1!!!11 Cctm~\tt 

• California Compuler Syslems L:~·:~. 00=- CCS2422A SALE 
FLOPPY DISK CONTROLLER $37S.OO 

WITH CP/ M VERSION 2.2 
IEEE S· lOO COMPATIBLE SINGLE/DOUBLE DENSITY 

5 '/, " IB" DISK DRIVES 
SINGLE/DOUBLE HEADED 

ASSEMBLED & 
TESTED 

CCS-2810 zao CPU 
214 MHZ CPU W/Serial 110 

Lis t Price SA LE 
CCS-2810 A&T SJ00.00 $275.00 

@>~~~ S-100 

~ ~~ MOTHERBOARDS 
UST 

PRICE 
GBT-153U 
GBMS3A 
GBT·154U 
GBT·154A 
GBT·155U 
GBT·15SA 

UNKIT 6 SLOT 
A & T 6 SLOT 
UNKIT 12 SLOT 
A & T 12 SLOT 
UNKIT 20 SLOT 
A & T 2<l SLOT 

$129.00 

$169.00 

$214 .00 

OUR 
PRICE 

$ 89.00 
5119.00 
$129.00 
$149.00 
$174.00 
$189.00 

LIV·STAR RS232 . TIL Modem 5199 .00 $1 29.00 
LIV· STAR20M RS232 , 20 MA Currenl Loop 5199.00 $129.00 
LIV· STAR-Y21 CCITI Europe~o Siaodard 5229 .00 $209.00 
LIV-IEEE IEEE 488 Standard $395 .00 $249.00 "'"""""' "'"" ""''""'"' j::""'·" 

CABLES 
Part No . Oesuipllon Price 
CND·RS2328f RS232 8Cond 811. ......... _......St9 .95 
LIY-121 IEEE lo IEE E2 Mel er . • . . . . . . . . . . $59 .95 
LIV· l2PET IEEE lo Pel 2 Meler ......... . • . ..$59 .95 

PROTECT YOUR INVESTMENT /§> 
PROTECT YOUR DATA WITH /~ . 

~~~~[§-~ I «· 
- . 

~SOBRPL • 
GOF· IBAR46 •

LIST PRICE s7995 

GOLD S·100 CONNECTORS 
PRIORITY ONE distri butes lhe Tl S-100 Card Edge 

Conneclors al trem endous volume for prices 
olhers only wish they could duplicate. 

0 
SOLDER TAIL PRICE 

1-9 10· 24 25 ·99 100·249 

3.20 2.90 2.50 2.20 
WIRE WRAP PRICE 

Parr No . 1·9 10-24 25-99 

Tl·S100 WWG 4.00 3.75 3.50 

_,,,,. PRIORITY ONE ELECTRONICS •rJlll 16723 B ROSCOE BLVD. • SEPULVEDA, CA. 91343 
Terms: Visa. MC. BAC. Check , Money Order. U.S. Funds Only . CA resldenls add 6'!. sales 1ax . 
Minimum order S15.00 Prepaid U.S. orders less than $75.00 include 5% shlppln9 and handling. 
MINIMUM $2.50. Excess relunded. Jusl in case ... please include your phone no. Prices subiecl lo 
change wllhout no tice. We will do our bes1 to maintain prices lhru Apr il, 1981 . 1213) 894·8171 
"SOCKET and CONNECTOR p rices based on GOLD. nol exceeding ~700 per oz. 

"Sale Prices arc !or prcpa ~d orders only . Credll card o rders wllf be charged approp rlele tralghl 



S-100 HEAD 


GBT161 8085 CPU BOARD 

GBT1612 8085/8088 CPU BOARD 


• 8088 & 8-085A CPU 
• S-100 IEEE co~ PATI BLE 
• SWITCHABLE CPU'S 
• ~MHZ OR 2 MHZ SWITCHABLE 
• POWER ON JU ~p TO ANY 256 BYTE BOUNDARY 
• POWER ON JUMP CAN BE DISABLED 
• CPU CAN JUMP ON POWER ON ONLY OR POWER 

ON ANO RESET. 
• 24 BIT EXTENDED ADDRESSING 
• IMSAI FRONT PANEL COMPATIBLE 
• AVAILA6LE WITH 8085A ONLY 

BOARD WITH 8085 ONLY 
List Price Ou1 Pnce 

Assembled & Tested $325.IJO SJD5.DO 
SOAROWITH 8085 & 8088 
Assemoled & Tested S425.00 S399.00 

ENHANCED ZSO S-100 CPU 

BOARD 


GBT160 

ZBO CPU 


• 4·6 MHz zao CPU 
• IEEE S· 100 Bus Compallble 
• On Soard P1om Soc els For Up To 8K P1om 
• Powor On J~mp Start To Any 256Byle Boundary 
. On Board Memory Manager For D11ec1 Addressing For 

Up To t6 M-Byles 
• Fully Ma sk able Vectored lnterrupi. 
• Wool Slate Genera1ton For All Machine Cyclos 
• 6ypassing 01 All Supply Lrno To Suppress Transients 
• Ari IC's A1e Sockolcd 

Unkil 
Assembled a Tes1~d 

Lisi P1lce 

5295 OD 

Our P1lcc 
S22S .00 
$280 .DD 

SPECTRUM 

S-100 COLOR GRAPHICS BOARD 


• Uses !he MC6847 LSI IC 
• uses 1372 color encoded/generatoi 

• Alphanume11c/graph1cs'" 8 colors 
• UIUa dense 256 x 192 lull graphics 
• 8K bytes, on-board low power RAM 

4 • • 

,; 1•-

INTERFACER I 

Our 110 ~oaid gives_you onpa1alleled llexibdlly and operating 
convenience We include such rea1ures as. 
• 	 2 mdependenlly addressable seria l ports ldip swi tch selec

lable addresses) 
• Real LSI Hardware UARTs 01 m1nin10m CPU llousekcep1ng 
• AS232C. cu11en1 1oop 120rnAl. &nL signa ls on both pons 
• 	P1ecis1on . crystai-con lrolled Baud rales up to 19. t K8aud 

1ind1v 1dually dip sw11ch seleclablel 
• Transrn1 1& receive mleriupts on bath channels. jurnpe1able 

lo any vec10ied mle rrupt hne 
• lndust1y slandard RS232 level conve11e1s wi th rove AS232 

handshaking lines per poll 
• 	Op1ically 1sola led curren1 loop wilh provisions lor bolh on· 

board &oll-boa1d current sources 
• 	UART parameters. mler1Upl enables. & RS23211andshak1ng 

Imes are soflware p10grammable w11h power-on ha1dware 
de lauil to cus1ome1 specit1cd ha1 d-y,l1ed setlings tor maxi· 
mum 11ex1bi l1ty 

• 	~orl connectors male d1reclly 10 ribbon cable &0625 con· 
necto1s m s1andard pinouls 

• 	 RS232 lines will conto1m lo e11he1 mas1er or slave 
conl1gu1ations 

• 	 Boa1d gives lull lea ture ope1a1oo11 wrll• bolh 2 & 4 MHz 
systems 

• 	 Low powerconsumpuon ·8V @450mA. • t6V@l t50mA. -16V 
@70mA max 

• 	 No soltware 1ni11a llza1 1on 1equ11cd tor board opeia1ion. 
although boa1d parameteis may be allcred by sottwaie 

LIST PRICE OllR PRICE 
GBT133U U IT Sl99 .0D 
GBTI JJA A&T $249.00 $219.00 

INTERFACER II 3PTS 
• 1 1ndependenlly addtessable se11al porl 
• RS232C. 20mA current loop &TTL signals 
• Precision crystal con1101ted Baud rate geneialor 
• Up 10 19 2 Baud 
• 	 Transrr11 and receive 1nterr up1 s. 1umperable to and vectored 

rn1errupt hne 
• Five AS232 handshaking hnes 
• Op11cally 1sola1cd currenl loop 
• 3pa1allelllO 
• 	 Utilizes LSTTL octal latches tor la lctled 110 dala w11h 24mA 

d11ve current 
• 	 Enable & strobe b11s on each port leach with seleclable 

pola101y1 
• lnlerrupls lor each input port 
• 	 Separa te 25p1nconnector with power tor each channel and a 

s1a1us port 101 1n1euupt mask 6 port status 

LI ST PRICE OURPR ICE 

$199.00 
GBTl50A A&T $149.00 $219.00 
GBT1 50U UNKll 

ECONOROM 2708 

Has proV1s1ons for wail stales lor 4MHz opetalions . Con· 
figured as lour 4K blocks- each Independently addressa
ble and disabable. Power-on jump. Does NOT Include 
2708s. Includes all suppo11 chops. sockets. regul0101s. 
heal sinks. etc Sold on U KIT form on ly. Shopping Weighi 
2 lbs . 

*NEW! 
;.,i;..--~..... 

DISK 1 HIGHI 	 .. I ~ 

~·~ .. ~· · -.>.:c~ ..... PERFORMANCE
I ~\ -r __ .,.__ ,· ~ FLOPPY DISK 

.:. ,..:.._..._.. . . . ~ 	 CONTROLLER 
Fina ll y, a floppy disk conl roller worthy of bca1ing 1hc 

CompuPro name Is now available !01 in t09ralion Into 
you1 S· 100 system. Tile DISK 1 floppy controller lncor· 
porates numerous lealuros lha1 wore p1ovious ly 
unavailable on a OMA floppy disk con I roller board. OISK 
1 lully complies with !he IEEE 696 bus slandard. I N· 
CLUDING DMA ARBITRATION! 

Th ird genera1ton INTEL 5272/NEC 765A LSI floppy 
disk cont roller . 
High speed cycle stufing OMA interface lor pro
cessor independen l data l<ansler be1ween system 
memo1y and llexlbie dis~ 
Handles up to lou< 8 or 5.25 mch floppy disk duves. 
Single or double density I single or double sided 
capability. 
Supports IBM 3740 sotl seclored formals. 
24 bi l OMA addiesslng with data transre1 ac1oss 
64K bounda1ies for date lrans ler throughoul 1he 
16Mbyle memory map. 
1/0 mapped inte rface allows ~ontlguous sys1em 
memory. (DISK t occupies no memory space) 
On board P11 ari 1om bOOI EPROM lor aufomaric 
s ta rtup . 
On board serial port lor Initial syslem s1a r1up. 
Board compal lble Wll h MP/M, OASIS, CPIM·B-0 and 
CPIM-86. 
Board supplied wllh BIOS tor CP/M-80 
CPIM·80 and CP/M·86 available lor DISK 1. 
CPU speed Independent da1a 1ransle r 101 operallon 
up lo IOMhZ. 
Fully arbitrated OMA In terface as pe1 IEEE 696 for 
allowing multiple OMA devices wi thout conflict . 
May be l n te1rupt ddven lor multl·uscr environments 
Up l o SOOK byles per side IS inch drive) for an on-line 
total ol up to 4.SM by1os 14 d1 lves • double sided 
·double densi ty) 

LIST PR IC E OUR PRICE 
GBi· 171BA llts t 4&T ~9~ .QO $445 .00 

SYSTEM SUPPORT 1 

MULTIFUNCTION BOARD 


This mulll-purpose S.100 boa1d provides you1 com · 
puter wllh ll1e most noeded sysl em support functions 
·al loss cos1 than buyln11 numerous single function 
boa1ds. Includes socke ts tor 4K ol e•tended address 
EPROM or RAM (2716 plnoutl. 1 socket wl1h ballcry 
backup; c ryslal controlled month/day/yeali1ime clock 
with BCD outputs : op tional high speed matl1 processor 
j9511or9512); lull RS-232 serial port; three 16 b lI In terval 
timers (cascade or use Independently): two in lerrupl 
con l rollers service 15 levels or lnter1upts: power Jail tn
d ica1or wllh provision 10 swllch CMOS memory 10 bat 
lery backup; and comprehensive owne1's manual w i th 
numerous soflwaro eumples. Conforms fully lo all 
IEEE 696/S-100 slandards. 

Want 10 make your S· l OO syslem more versa ti le? 
System Support l Is lhe answer. 

LIST PRICE OUR PRICE 
GBT-162U unK11 S29S.OO 
GBt-162A A&T $395.00 $360.00 
GB T-9512 M; !Ch Clip $1 95.00 

Static S-100 Memory 

32K ECONORAM XX 

32K Bank Se lecl. IEEE S·IOO compalible . Features one 
32K block tha1can be addressed on 4K bOundaries . Com

fi~~~1: sw~l~1 1 ~= !~ ~~r~~~ft~sues~Jt~~~:r~e l~c~~o~1.~~~~ 
l ions. Any or allot !he eight 4K byle blocks may be disabled 
to er ea le a5 many windows. In memory lo avoid any system 
merno1y conlllcts. 

Lisi P11ce 
GBT164A16 16K RAM A & T 	 $399 .00 
GBT164A24 24K RAM A & T 	 $539.00 

sl1obe b11s v,1th powe1tor running 1oys1 1cks. keyboa1ds. etc 
• Apa1allelpo1tlo1graph1csrnodecontrol 
• 	Boardmaybeusedasa4MHzRAMtorp1og1ams1orage 

UST PRICE OUR PRICE 

UNKIT S299.00 
A&I $399.0D S349.00 

• -.!!!' .. PRIORITY ONE ELECTRONICS 
{.
<131 

~~ 16723 B ROSCOE BLVD. • SEPULVEDA, CA. 91343 '/ 894.8Terms: Visa . ~ C. BAC. Check, Money 01dor, U.S. Funds Only. CA reslden1s ado 6% sales lax, 177 
Minimum orde1 SIS.00 Prepaid U.S. orders less man S75.00 Include 5°/o shipping and handling. 
MINIMUM S2.50. Excess relunded. Jusl in case ... please Include your ohone no. Prlc-e• subjf>CI 10 
change woll1out nollce We will do ou r best 10 main tain prices lhru APRIL. 1981 
"SOCKET and CONNECTOR orlces based on GOLD. not exceeding $700 per oz . 

"Sale Priceo are for prepaid orders on ly. Credit ca rd orcler5 wi ll be charged app1oprlate freight 

• One lull duplex parallel 110 por1 with allention, enable & •_.;G.;B..;T_1,;.2,;.su,;...;u;.n""k;...;. ·,;.,;.;,;.. · · · ·..,;.;....;,;._..;__..;_ · ....s es.; G.;; T1;;;..;,;A.;,;3 ;.3 ;,;,;.;,;A.;,;,;.;,; ;... ;,; 99.oo __.;.;..;.;;;.;.;...i1 _ · · · · ·..,;.;,;.. · .."""".o""o..L...; 8""""64 ;,;2 ;,;2K R.;M A.;& T-'!'""S6;;;,;,.;.._ 



IMAGINE THE STOI 

AN 8 INCH FLOPPi 


315K BYTES PER SIDE ON 5-l+.~GF
lhe worlds lar9est manulaclurerothl 
has been doing II tor years. re 

Micropolis drives have crtargercapaclty than many 8" disk 
drives. lhough it only occu 1es e space of a 5 l/4" floppy. 
The 315K byte capacity .is rougbl¥ 4 limes the capacity of a 
slandard 5114" drive. Thi IS-Wfial-we call QUAD DENSITY. 

To achieve the hig ensity capability. you may think 
Mlcropolis had to sacrtfice-speed or reliability. NOT SO! The 
lrack to track access me lily 30ms with a high speed 
data transfer rate of 250:0000115 per second. 

By creating I.his hig denSltrformat. Micropolis i.s able to 
keep your initial su5sys1em costs to a minimum. Your cosl is 
less than .002 per byte. Thats a mG v ALUE In a small 
package. 

l\t1ICROPOLIS disk subsystems are expandable to k.eep up 
with yow ever increastng needs. Up to 1our chives/heads 
may b daisy-chained on one S-100 controller board With 
all four tirtves/heads In operation you have access to over 12 
lv1EGABtrn5 of on-line storage. 

WITH COO.POLIS, complete means COMPl.EI'E. Each SUb
syslem comes complete with controller intertoce. cable. and 
software. The software Includes the MOOS operating system. 
extend~ basic, assembler and editor. Everything you need 
to get .. Line" in one complete package. 

l\t1ICR POUS provides total integration which means they 
control everything trom beginning lo end. The result ls a 
better Cllive for you. backed by a ruu 120 day factory 
guarantee. 

Anyone con culprice by c11tling QUt capacity or valuable 
feature~};!} there's-no-long term-e:dventage in il Not tor he 
user. Or the builder.--

MlCROPOUS take 
harde1. using a..;.=,.;_;Y.ani.;..;..;.·....;...,.;;; ;estgil.J9 p.....Q_ 'de more capability 
while also lowering-cos1i

For example, mos1 5 l/4·1n~h"1l.oppy-disks cul cosls by using 
a cheap, less accurate plastic cam o c m follower lo posi
tion the read/write head.Mos! 8-lnch.Jloppy disks use a better 
approach, with a rolled steel lead screw--!or !his Junction. 

We go lhem one better and use-on-ell-steel system. with o 
precislon·ground steel lead screw·anct steel follower. It costs 
more but gives us greater storage c c with lower cos1 
per thousand bytes. Not so incidentally, o~eel construction 
(compared to pla.stlc) significanlly maeases reliability. too. 
There's even a built·in File Proleet feature -hat prevenls ac· 
cidental loss of valuable data. (A ti!e pr01eeled diskette can· 
nol be wrllten on.) 

Heat can cause numerous read and Wlite errors that can 
become hazardous to your·data. The major heat producing 
pcwer supply components are mounted to a large heat sink. 
external to the cabinet by the power switch. and tuse 
(localed al the rear of the cabinet~ Thia desl.gn 1s to 
that the chive components are kept as cool as 
assure reliable data recO'.Tery. 

,MICROPOUS has a reputation for getting along with osl 
everybody. Compatabillty Is not a preblem with 
MICROPOUS. Their dJsk chives and/or subsystems can be 
easily Integrated Into systems such as Polymorphic. 
Cromemco.CCS. Rh.tea lntersystems, Godbout Northstar, Jade 
Big Z. QT SBC 214. and many others. Many OEM manutac· 
lurers rely on MICROPOUS to get the job done etttctently. 
Companies like Corrunodore. Exidy, Harris. and Vector 
Graphics lo name Just a 1ew. Years from now. 'you can look 
back with a secure feeling knowing you made the besl 
choicer f\/IJCROPOUS. 

http:estgil.J9


rlGE CAPACITY OF 

[N 5 I/4" FORMAT 


THIS NOTTHIS 

"'"""' 

THIS COULD BE THE START OF SOMETHING SMALL. 

SEE US AT THE WEST COAST COMPUTER FAIR 


AND PICK UP YOUR DRIVES. 


Because o! our Incredible purchasing power. PRIORITY ONE 
ELECTRONJCS is able lo buy MICROPOUS disk drives by the 
thousands and receive special pricing. That special pricing 
we receive is passed on to you in lhe lorm ol tremendously 
discounled prices. Now all 1ha1 remains is !or you lo lake ad· 
vantage ol lhls truly incredible buy. 

SALE 
MODEL DESCRIPTION LIST PRICE 

S·100 SUB-SYSTEMS 
MCP-1 05J.4 1.2 MB 2 HEAO DUAL $2605.00 $1395.00 
MCP-1053-2 &3-0 KB DUAL $1695.00 $995.00 
MCP· 10·43-2 315 KB SINGLE $1145.00 $695.00 
MCP-1041 ·2 315 KB SINGLE. NO PS $1()45.00 $839.00 
MCP-1042-1 143 KB SINGLE $795.00 $825.00 
MCP-1041·1 143 KB SINGLE. NO PS $695.00 $595.00 

COMPLETE W/S-100 CONTROLLER, CABLES, 

MANUALS AND MICROPOLIS MOOS AND BASIC 


ADD-ON DRIVES 
MCP-1 033,2 630 KB DUAL $1395.00 $895.00 
MCP·ID23·2 315 KB SINGLE S645.00 $495.00 
MCP-1 021-2 315 KB SINGLE. NO PS $545.00 $475.00 
MCP-1022·1 143 KB SINGLE $545.00 $375.00 
MCP-1021-1 143 KB SINGLE. NO PS $.445.00 $360.00 

REQUIRES ACCESSORY ADD·ON CABLES 

GOOD NEWS FOR TRS-80* OWNERS 
We now have a complete line ol TRS-80* Model 1compoti· 

ble MICROPOLJS add on drives in matching colors. These 
drives simply plug into the expansion interface via a disc 
dota cable. 

197K BYTES PER SIDE FOR YOUR TRS-80* . lhal's easy! Just 
order a 77 lrack add on drtve and !he New DOS·80 opera1ing 
system. Among the many features of New DOS-80, is ils ability 
lo control any mix ol 35. 40. or 77 I.rack drives on the same 
cable. 

TRS-80® DISK DRIVES 
MCP-1027-1 
MCP-1037·1 
MCP-1027-2 
MCP-1037·2 

35 TRACK SINGLE 
35 TRACK DUAL 
77 TRACK SINGLE 
77 TRACK DUAL 

$545.00 
$1195.00 

$645.00 
S1395.00 

$279.00 
$695.00 
$439.()0 
$795.00 

ACCESSORIES 
APP 395M NEW OOSl60 rns-ao~ 

35 •h•u 77 
TRACK OPERATING 
SYSTEM 

SUPPLIED 
3S TRACK 

$149.0<J 

ON 
77 TRACK 

$159.00 

PR1·34CEEE·2 
PR1 ·34CEEE·4 

Two Drive Data Cable 
Four Orlve Dala Cable 

GOOD THAU APRIL 1981 

$29.95 
$39.95 

~1 1·800·423·5633 PRIORITY ONE ELECTRONICS (213) 894·8171 • 
~ 16723 B ROSCOE BLVD. • SEPULVEDA, CA. 91343 ..., 

Terms: Visa, MC. BAC, Check. Money Order, U.S. Funds Only . CA residents add 6% sales tax. Minimum order $15.00 Prepaid U.S. orders less than 
$75.00 lncl.ude 5% shipping and handling. MINIMUM S2.SO. Excess refunded . Jusl in case ... please Inc lude your phone no. Prices subject lo change 
wl1hout nollcc. We wrn do out bes• 10 main ta in p<lces thru Ap<i l 1!1<11 . 
'SOCKET ana CONNECTOR prices based on GOLD. not exceeding $700 per oz . 

· Sale Prices are 101 ptepald orders only. Credit card orders wi ll be charged appropriale freigh t 
·TRS-ao Is a re gisl ered trademark ol Tandy Corp. 

Circle 357 on Inquiry card. 
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1 

IDt Pre 
J 

!assembled unless no1eo1 

HORIZON 1 ASSEMBLED & TESTED NORTH STAR ZBOA IZPB ·A •A I, S299 $254 
32K , Double Densi ty , Lis t $2695 . _ .. $2279 CROMEMCO 4 MHz IZPU-Wl , List $395 $335 
32K. Quad Density , Lis i $2995 ___ .... $2539 4 MHz ISCC -W l , List S450 .. $382 

INTEASYSTEMS !former ly Ithaca Aud1o l 
new Series II Z·BO . 4 MHz . List S395 $349

HORIZON 2 ASSEMBLED &TESTED SSM CB1 8080 A& T List $252 - .. .. .. - - S214 
32K , Double Densit y , Lis t $3095 ... ... $2619 CB1AKit , Ust$183 ------·---- ----- · 5156 
32K . Quad Density , Lis• $3595 ....... $3049 CB2 Z-80 , A&T, List $344 . . . . . . . . . $289 
48K , Double Densi1y , List $3590 ...... $3039 CB2 Ki l , Lisi $60 . . . . - - - • .. .. - $221 
48K . Ouad Density , List $4090 ....... $3469 DELTA Z-80, w ith 110 _....... $289 
64K. Double Density . List $3830 .. .... $3239 SD SBC-100 , List 413 . . . . . . . . . . . . . . $349 
64K, Quad Densi ty , List $4330 __ ..... $3669 SBC-100 Kit, List $341 .... ... . _. _.. $289 

SBC-200, Usl $471 ........ __ ... _ _ $399 
Sel1 ·containeo compu1er w rth duat disks and SBC-200 Klt , Lisi $373 ... .... _ . . . . . $317 
rwo RS232C pons . Complete w ith CP 1M · 2.2 Y TEMS F y 
and BASIC . $268 

NORTH STAR MOS-A 
Assembled . List S899 ..... _ SPECIAL$ n9 l32K SDExpandoRAM Kit

32K Double Densi1y . Lis i $2995 _ 

64K Double Density. List $3345 ....... $2883 
64K Upgraded to Quad Density w/Specla l 

MORROW THINKER TOYS· Discus 2D.MlnlMicroMart Warranty .... SPECIAL $3395 : ALL J- R H t=List $1199 ........... OUR PRICES 995• 

V OEO TERMINALS Discus 20 . dua l-drive. List $1994 ..... $1694• 


Discus 2 2, A&T. List $1549 ....... $1319•

NEWEMULATOR llntertec l. List $895 $ 749 NORTH STAR 16K Dynamic RAM Board , Dual Discus 2 2. A&T. List $2748 . _ $2335• 
NEW INTERTUBE lll list $895 __ . ONLy s 149 "Now includes CP / M' 2.2 A&T IRAM -16-A / A J. List $499 . _ $42( 

32K A&T IRAM -32 / A l . List S739 ... - - - $62!SOROC 120. Lisi $995 ____ __ SPECIAL $ 7./9 
CROMEMCO 16KZ·W . List $49l> - - - $4lS10 140, List $1495 ....... _. SPECIAL $1149 

PERKIN -ELMER 550. Lisi $997 _ $ 799 d 64KZ-W . Lost $1 795 ........... - - - $1289 
w ith anh-glare screen, $1027 ...... __ $ 829 MEASUREMENT SYSTEMS & CONTROLS 

HAZELTINE 1410. List $900 ..... _.. $ 749 (Guaranteed performance . incl . labor l par1s 1 yr SSM PB1 Kit Lisi $125 . . . . . . . . . . . S1061420 - ' .. ' .. . ' ... - - - - - - - .... ' ' ' ' $ 849 OM6400 64K Boa rd w l all 64K. $795 ... $65!SSMPB1 A&T List$190.. .. · ··· ···--- S1611500, List $1225 ................... $ 879 
 DM4800 wit h 48K. Lisi $695 .... - - - . $65!SO Computer Prom 100 Kil S236 ... _ _ _ _ $201151 0, Li~• $1395 ... '. - - - - - . ' $1089 DM3200 w ith 32K. List $595 . . _... $50!SD Computer Prom 1 OOA&T List $311 $2841520. Lis t $1650 . . . . $1389 DMB6400 64K Board w l all 64K _..... $85! 
LEAR SIEGLER ADM3A. Assembled .. $ 849 OMB4800 w ith 48K . . . ___ $78~ 
TELEVIDEO 912C , List $950 .. ... .... $ 789 

MORROW SuperR AM - all s1a1 ic. all A&T920C . List $1030 ................... $ 849 
 D 
16K. 4 MHz or 2 MHz. List $349 ___ . __ . $299950C, Lisl$1 195 .... - - - - - - . - NEW $1039 

NORTH STAR , DD. 32K. 4 MHz. List $699 ............... $629
T R Assembled , List $499 . ... .... ____ .. __ $399 16K M emory Master, Lisi $399 .... __ . $339 

MORROW Disk J ockey 1. A&T 1$213 ) . $189 24K M emory Master, List S549 _ ... ___ $465ANADEX DP -8000 ...... _ . ..... .... $ 849 
OP -9500, List $1650 ... - ..... ... - .. . $1399 INTERSYSTEMS (formerly lt l1aca AudrolDisk Jockey 20. A&T. Lisi $479 ....... $429 


SO Versaf loppy 1 , Kil , List $284 . . . . . . $239
D P-9501. Lisi $1650 ......... .. ... $1399 SK Sta ti c 2 MHz, Af:tT . Lisi Sl65 . . _.. $149

Versalloppy II , DD Kil , List $413 . . . . . 5349 

PAPER TIGER IOS-445, l i<I $99S ...... $ 695 BK Stat ic 4 MHz . A&T , Lisi $195 .... $176Versalloppy II , DD , A&T, List S507 _ _ _ $429 

w/ gropnics op ., incl . buffer, $1195 .. $ 789 
 16K S1a1ic 2 MHz. A&T. List $475 . _ ... $427

DELTA doubl e density A&T ($3851.... $345 16K S1a1 ic 4 M Hz, A&T. List $495 ... $445PAPER TIGER IDS-460, list . . . . . . . . . . 1149 CONDUCTOR . double density A&T .. _ $269 64K Dvnamic . List S995 __ ........ _.. $895
PAPER TIGER IDS-4600 Lisi .. . .. .. .. . 1199 INTERSYSTEMS FDC ·2, A&T , $495 ... $439 
NEW IDS PAPERTIGER 46D Lisi 1295 SI 149 MICROMATION Doubler. OD, A&T .. . $429 CALIFORNIA COMPUTER 
NEW IDS PAPERTIGER 4606 Lrsl $1394 SI 199 TARBELL Floppy Disk Interface Ki t .... $199 16K Static . A&T, List $349 .95 . $259 
NEC Spinwr i ters .... _.. ____ Call for Pr ice double density , A&T . Lisi $495 ....... $444 
Tl:LETYPE 43 KSR . _ _ _ $1087 
CENTRONICS l/OMappad 

730-1 po roll ef inlerfoce __ NEW LOW $ 649 SO COMPUTER VDB·8024, kll , Lisi $437 . 36! t 
Assembled , Lisi $556 . . . . . . . . . . . . . $465 

779 w/ Troctor, list $1350 . .......... $1049 
737 poro llel inlerfoce . SUPER VALUE $ 819 

XITEX SCT-100K . Kit ONLY $169 .95 
703 w/ Troclo r, VFU, list $2975 . . .... $1695 I SCT·100A Assembled .... .... .. . . $189 .95 


Complete w / ri"c roprocessor con troller ;ind 704 w/ Troctor, VFU, List $2350 . , . , $1595 ~SM VB2 1/ 0 . Kit, L.ist $199 .. . .. . .. $169 
power supply . Fac tory buil t . User mstalls Assembled & Tesled. List $269 ...... .$229
solenoid assembly or it can be done at Escon Tl 810 Basic , List $1895 ... . .. $1695 Memory Mappedfaciorv at nominal cost . 810 / seria l & Centron ics ·style SSM V81C . 16x64. Kit , List $179 - - · - - - .$152 

parallel interface. List S1940 . $1735 Assembled & Tested, List S242 - - - - - - -S206Parallel !TRS ·BO. Sorcerer. etc .), $575 $514 

81 0 w ' fu ll ASCII IU I LCJ . Venrca l RS232 Standard Seria l. List S599 534 
 SSM VBJ. BO· Char .. 4MHz.K11.Llst$425 - - 5359 

Forms Contro l, Compressed Pnnt _. $1 895 IEEl::-488 !for PETI. List $660 ........ 584 4MHz . A&T . Lls1$499 .... .. .. S42~ 
Tl 820 KSR , List $2165 ... _.. ... . .. . . $1895 TRS -80 Cable . __ ._ ..... _... _ . .. ___ 25 _! INTEASYSTEM~ . 1tM)4 , A&T. Lost Slb':l $1491 
Tl 745 w / full ASC11 , List S1695 .. . ..... $1399 •subjecl to chonge. 
COM PRINT 912 w l para llel imerface .. $ 559 
912 w /seria l in terface. Lisi $699 ..... $ 589 CALIFORNIA COMPUTER SYSTEMS 

AXIOM IMP I _ . ... ___ . - . . $ 699 Z80 CPU BOARDS List $299 - . - .. . ... $269 
MICROTEK , List S750 . . . .. _ . . $ 675 DISK CONTROLLER 2422 List $399 . .. . $359 16FDCOKIOATA M icroline 80, List $949 .. .. .$ 599 16K Static , A& T, List S349 .95 ........ $259 

Trac tor Feed Option . ..... ........ $109 32K STATIC List $710 ___ ___ . ______ . _ $599 

RS232 Serial lnterf<i ce _ . . . . . . . . . . . . . S 99 64K DYNAMIC BOARD Lisi S699 _..... $589 Lis t $595 _ . . . _. OUR PRICE 


SMIPP'JN G ANO INSURANCE Add $2.50 •or boa1ds , $6 for SttlCc tr1c ConveHu• or Floppv Orsk Drives. S7 50 tor Fr.ops) -.. Dis ~ SvsH!f'i'IS , 'Sl 5 to, HOtl.l:On St~I P?EO FREIGHT COLL EC T Supe18td1n. CtU'l lron 
artd T 1_ .p11 n•ers Contac t us to• s htpp1ng mro1 m.at•O" on 01her ce1m1nals 1md prtnters 

4.bo 'lle ,mce-s rcllBct a 2% c.as.h discount Corder pre-pa id p1101 u... sh1pmenU Add 2~ to pnces tor ctedn card orders, C 0 .0 .'s, e1c . Puces a1e s.ubiee1 10 change and oUers subfect to w 11hdrawal wtthou • oouc 

1618 James Street. Syracuse NY 13203 (315) 422-4467 TWX 710-541 -0431 



IfNorth Star or Cromemco offer it . . 


WE HAVE IT!! 

ImmediateDelivervatDiscountPrices 


NORTH ST AR Horizon. 2 

32K Double Density 
Assembled and Tested 

Lista~rv $2619 

ASSEMBLED 
32K , OD. LIS I $2995 2539HORIZON 1. DD ..... $2279 

HORIZON 2. 32K . DD . $2619 48K . OD , List $4090 .. . . 3469 
32K , OD. l1sr $3595 ..... 3049 64K . DD . L1s1 $3830 ..... 3239 
48K . DD . Lis t $3590 .. , .. 3039 64K. OD . List $4330 ..... 3669 

NORTH STAR APPLICATIONS SOFTWARE 
IE <elusive 101 (JSe w1 h ol/h S a1 Disk Systems - spec• I' Douo1e 
01 Ouao Oe11s1 vi 
NOATHWORD, list $399 ................... .... ........ . . $339 

MAILMANAGER. List $299 , ............................... 249 

INFOMANAGER , list $499 ......... , ...................... 419 

GENERALLEOGER . List $999 ................ ... .......... 799 

ACCOUNTSR ECEIVABLE. List $599 ................ . . .. 499 

ACCOU NTSPA YABLE. list S599 ........ ....... , , ......... 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 tor Ouad l 
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 I Al. Assembled . list $499 ..... $420 
32K (RAM -32 A ). Assembled. Lisi 5739 .................. . 5620 

INTRODUCTORY SPECIALS ON ... 
PREMIUM QUALITY BASF DISKS 
CERTIFIED FOR QUAD SYSTEMS 

5 ' • · DOU BLE DENSITY DOUBLE SIDED Los1$57 50 $38.95 
8" DOUBLE DENSITY DOUBLE SIDED los•S75.00 . . . $47 .49 

Shi pping 12 (;() - Fru Shipping In l..ll lpl1 01 Two Bu 1 

NEWsystem3 
--:=:~------ by CROMEMCO 

Now with Dual 
Double Sided 

Double Density 
[over 2 megabytes 

of Storage) 
64K of RAM 

List $7995 

LIMITED TIME $6395 
CROMEMCO SYSTEM 2 - Now double Density 
w ith Doub le Sided Drives . Quad Capacity mini 
floppy disc drives . List $4695 ... .. .. . Only $3899 

CROMEMCO Z-2H Full 11 -megabyte Hard Disk 
system . Fast Z-BOA 

4 MHz processor. 
two floppy disk 

drives, 64K RAM 
memory, RS232 

special interface, 
printer interface , 

and extensive 
software available . 

List $9995 

OUR PRICE $8489 

NEW DOUBLE DENSITY CONTROLLER BOARD 

From Cromemco 


W ith built-in d iagnost ics - 16 FDC Controller 

L1s1 $595 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OUR PRICE $505 


Z-2 COMPUTER SYSTEflll List $995 .............. . ........ . S845 

SINGLE CARD COMPUTER - SCC·W 4 MHz. List $450 ....... . $382 

NEW COLOR GRAPHICS INTERFACE - SOI Lis t $595 OUR PRICE $505 

CROMEMCO HOO - l 1122-megabyte Hard Disk for use w11n existing 
sys1ems. DMA con tr o ller . Transfer rate of 5.6 megabytes/second. 
HDD·11. List $6995 . .. . . . . . . .. . . . . . . . .. . OUR PRICE ONLY $5939 
HOD-22. L ist $11 .995 .... ......... .................... SI0.189 

SHIPPING AND INSURANCE . Add $15 01 Horizons. $2.50 for Boards and So!1ware . Hard Disk Systems and Cromemco systems shipped freight collect . 
Advenised prices are for prepaid orders. Credit card and C.0 .0 . 2% higher . Deposi t may be requ ired on C.0 .D . All prices subject to change and otfers 
sub1ect to w ithdrawal withou t notice • 

- WRITE FOR FREE CATALOG -

MiniMicroMart, Inc. 
. : .. 

VISA , 

1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541 -0431 

Circle 358 on Inquiry card. 

http:los�S75.00


Co111puters,Disk §yste111s 


Z-BOA CPU and a ·full-feature from panel . 20· 
slot ac tively terminated motherboard. w ith 25 
amp pow er supply (50 / 60 Hz opera tion, inc l. 
68 cfmfan l. DPS -1. List$ 1795 

$1495 
COMPLETE SYSTEM w ith lnterSystem 64K 
RAM . 110 Board w / priori ty interru pt and 
double density disk con troller board. Full 1-year 
warranty . List $3595 $2995 

rh:;.'111 H E WLETT H C ~~ PAC KARD P-41 v Discus 2 + 2, Assem.. List $1549. ...... $1319 

Dual Discus 2 + 2. Assem. . $2748... ... $2335 

All MoHow sys1ems now mclude CPIM" 2 2 


MORROW 

Discus 2D's 

IN STOCK 

NEW! CROMIX 

FROM CROMEMCO 


A New UNIX Like 

Disk Operating System. 


W ith t rue multi-user. 

mult i-tasking ca pabilities 


List $295 .. ..... . ........ OUR PRI CE 1249 


NEW! DOUBLE DENSITY 

CONTROLLER BOARD 


FROM CROMEMCO 
With b uilt- in d iagnostics 

16 FOC Controll er. List $595 0UR PRICE$505 

RADIO 
SHACK 
TRS-SO™ 

10% OFF! 

.7'"'''11 j datasystems 

Z·89GA 
List $2595.............. ... .. ...... $21 49 


A·87 Tw o Drive 
Mmilloppy Syslem Lis t $1 195.... .... $989 
Z-47DA .. .. ... ... ....... .... . ...... $3695 

8" Two M egabyte Lis t $3695........ $3059 


INTERSYSTEMS 
formerly ITHACA AUDIO 


The new Series II CPU Board fea tures a 4 M Hz 


NEW! CROMEMCO 

SYSTEM ZERO 


List $995 ........... ..... OUR PRICE 1849 

NEW! CROMEMCO SYSTEM ZERO /D 


A complete 64K C o m puter w ith Do ub le 

Dens ity D isk Control ler . . . . . . Lis t S2995 


OUR PRICES2545 
Compan ion Disk d ri ve for above 
Quad Denslly - Total of 780 Kilobytes of 
sto rage o n the two drives. . .... list $1295 

OUR PRICE $1099 
O nly 13644 fo r a complete 64K Disk Sy stem 

SUPERBRAIN 
BvlNTERTEC 

S4 K Double or Quad Density unils available. Uses 
lwo Z-80 CPU 's. Commercia l-type terminal wilh 
12" monitor. Dual double densi ty miniflopples. 
Over 350 kilobytes of storage (twice lhal with quad 
densi ty drives). Two serial RS232 ports. 110 ports 
standard. Expandable with opl lonal S-100 S-100 
Interface. Comes wilh CP/MTM 2.2 operating sys
tem. M1n iMicroMart can supply a wide range of 
CP/M development and application software. 

w/6 4K Double De ns i t y , List $3 495 .. $2869 
wl64K Quad Density , Lis t $3995..... $339 5 

HP-41 S ystem 1- $ 399. 
(The HP-41 CV and HP 82 104A 
Card Reade r) list $ 495 . 
HP-41 S ystem II- $ 679 . 
(The HP-41CV and HP 82 104A 
C a rd Rea d e r , HP 821 43A 
Printer/ Plotter) List $ 84 0 . 

HEWLETT-PACKARD 
Desk -TopHP-SSA 
Computer _.......... -·-· 


MORROW 
THINKER TOYS® 

DISCUSM26™ 
26 megaby tes of 
formatted storage 
List $4,995 $4,199 

THINKER TOYS® 

DISK SYSTEMS 


Now includes CP I M"' 2.2 


Discus 20 , List $1199...... $1019 

Discus 2D. dual -drive . List $1994 ... . .. $16.94 




Ter111inals and Printers 

lntertec 

EMULATOR 
Software compatib le w ith a Sorce 10 -1 20, 
Haze ltine 1500, ADM-3A or DEC VT-52. Fea 
tures block mode t ransmission and printer port; 
12" anti-g lare screen; 18-key numeric keypad; 
fu ll cursor control. List $895 

OUR PRICE $749 

NEW INTERTUBE Ill 
us1 $995 0 N LY $749 

12'° display , 24 x 80 format , 18·key numeric 
keypad. 128 upper /lower case AS CII charac 
ters. Reverse video. bl inking . complete cursor 
add ressing and conuol. Specia l user -defined 
con trol function keys, protected and unpro · 
tected fie lds. Line insert / delete and character 
inser1 / dele1e edi ting, eleven special line draw· 
ing symbols. 

TELEVIDEO TVl-912C 

- .................. - . _........... ..... . ... .. -
-·-····•"Sl~.J ·-··.
·  --  ..~ . .. . .f' ~ ... -

Upper and lower case, 15 baud ra1es: 75 to 
19.000 baud, dual in tensity, 24 x 80 chara cter 
display, 12 x 10 reso lut ion . Numeri c pad . Pro · 
grammabte reversible video , auxiliary port . 
sell -rest mode, pro te ct mode, block mode. 
tabbing , addressable cursor. Mic roprocessor 
controlled . programmable underline. line and 
character insen / dele1e. " C ' version fea rure.s 
typewri ter -styl e keyboard . Lisi $950 

OUR PRICE $789 

HAZELTINE 

IQ-120 
List $995 

10 ·140 Lisi $1495 
SPEC IAL $1149 

CENTRONICS 
PRINTERS 

N EW 730, parallel, friction , trac tor . . $679 
NEW 737 para ll el. fric t ion, trac tor , ... $849 
779·2 w l tractor !same as TRS -80 Line 

Printer \), List $1 350 ... ___ . __ ..... 1049 
702 120 cps. bi-di rec t.. tra ctor, VFU .... 1995 
703 185 cps, bi-direc t. . tra ctor , V FU .... 2395 
704 RS232 serial vers ion of 703, $2350 . . $1995 

1410 w l numeric keypad. List $900 ,,., .. $749 
1420 w / lower case and numeric pad .. , .. 849 
1510, Lis t $1395 ................... 1089 
1520 , List $1650 ... _.. _... . . . . . . 1389 

SOROC 

Terminal / Keyboa rd as w ell as 

RO Printer Only models available . 


CALL FOR PRICES! 

PAPER TIGER. 
·

IDS 455 Paper Tiger, Li st $995 . $895 
w / g raphics opt ion, incl . buffer. $1194 _. $989 
TRS -80 cable .. __ . . . . . . . . . . . . . . . . . . 45 

NEW ms 460 
QUALITY PRIN TI NG AT MATRIX 


SPEED-LOGIC SEEKING 

PROPORTIONAL SPACING 


w/ aulo lexl jusl ilical loo 

NEW IDS PA PERTI GER 460Lis t S1 295 _$1099 

NEW IOS PAPERTIGE.R 4606 List $1 394 $11 49 

Tl-810 

Tl -810 Basic Unit , $1895 • 0 NLY $1595 
Tl -81 0w / full A SC II (Lower easel. vertical 

forms con trol , and compressed print . S1 79 5 
Tl -745 Complete printing terminal 
with acoustic coupler. List $1695 . ... $1399 

ANADEX 
DP9SOO I DP9501 PRINTERS 
OP-9500 . L ist $1650 .. .... .• ... .. . $1349 


DP -9 50 1, L ist $1650 . . . . . . . . . . . $1349 

ANAOEX 80-Col Dot Matrix . .. . . $849 

OKI DATA 
M icroline 80 ONLY $599 
Tractor Feed Opt ion . . . . . . . . . . . . . . . S109 

Serial interface . . . . . . . . . . . . • . . . . . . . S 99 


AXIOM IMP I . .. . ...... $699 

COM PRINT 912 w l parallel in tert . $559 


912 w / seria l interface, List $699 . . ... $589 


MICROTEK, List $750 ... . . .. $675 

920C (with 11 function keys , 6 di t keys and Above pr ices ie f\ ect a 2% cash discoun t (order prepaid prior to shipment!. Add 2% to prices for credit 
2 1ransmiss1on mode keys , Lisi $1030 ca rd orders. C.0 .0 .'s. etc. Prices are f.o .b . shipping point. Prices are subject lO change and offers 

QN L Y $849 subject to w ithdrawal w ithout notice . W RITE FO R FREE CAT ALOG . 

MiniMicroMart, Inc. ~ 

1618 James Street. Syracuse NY 13203 (315) 422-4467 TWX 710-541 -0431 L•IJ 

Circ le 359 on lnQulry card. 



Unclassified Ads · 


UNCLASSIFIED POLICY: Readers who are solrc1t1ng or g rvrng advlCe. or who have 
equ rpment to buy. sell or swap should send rn a clearly typed nonce to that effect To be 
considered for publ1Catron. an advertisement must be clearly noncommercral. typed doub le 
spaced on p lam whae p<iper. contarn 75 ·words or less. Jnd rnclude complete nilme and 
address rnformat1on 

These notices are free of charge and wrll be printed one trme on ly on a space avarlilble 
basrs Notices can be accepted from 1nd1v1duals or bona fide computer users clubs only We 
can engilge rn no correspondence on chese and your confirmatron of p lacement rs ap
peilrance 1n an issue of BYTE 

Pleilse noce that 1t may take three or four months for iln ad to appear rn the magazrne. 

FOR SALE: Apple Pascal language system. Never used. 
still In 01iglnal packing with lactory warranty tor $400. M 
Antonovich, Box 6020, Wyomissing PA 19610. 

FOR SALE: f-. ovln9, must sel l; complete Tex as In
struments 9900 minicomputer. Processor board with 
operaling system in prom. 2 K cache programmable 
memory, 9000 processor. and 110 rnterfac1>. Memory 
board with 32 K bytes of programmable memory and 
comp lete buffering. Cassette interlace and 9600 bps 
digita l cassette play;;rlreco<dcr. Complete system solt 
waro: Assemblet. Unklng loader, Text Editor, Super 
BASIC. and lots of games. All contained In a lan-.,oolcd 
chassis. Total price lor entire hardwarelso11ware com· 
puter system is $1800. Bemard H Penney, 31 Wheelet Dt, 
Peekski ll NY t0566, 1914) 945-1044 day/(914) 528-1612 
nigh!. 

FOR SALE OR TRADE: Kenwoo<J ama teu r radio equip· 
ment: TS520S 1ransceiver, frequency readout, AT200 
tun er. 6· and 2·meter transverlers. and variable frequen
cy oscillator. All service manuals and cables included. 
Wil l sell or lrade for Heath H-89 or H-8 compulm sysrnm. 
Edward H Hil l Sr , J046 Stuart St . lnc:!l anapoli s IN 46218. 
(317) 545--8B86. 

FOR SALE: POP-11. DEC POP-1 1/()5 processor boards 
wilh 4 K core memory , 16 to 64 K programmable mem· 
ory. and J}arlty controller. All worl<ing. Also, Tl Silen1 743 
(n<>w) wllh lull ASCII keyboard. Sell all, separately, or 
ttade tor llM prlnlfn or whal have you . Make offer. Jack 
Kres ka . 1429 Warwick St . Garlar>d TX 75042. (2t 41 
A95-26SO. 

FOR SALE: Microcompuler rnagaiine co l leCllons. BYTE 
10f76 1'1 4) to 12180 (5 1 issues) for $50. Kilobdud 
Mic1ocompu11ng 1177 (' 1) to 12180 (all 48 issues published) 
lor $70. Interface Age 7176 1'81 to 8180 (48 Issues plus 
several origina l SCCS jOu rn alS) for $35. All plus l)OOk 
ra te postage. John Cameron. POB 15 t7 , Palo Alto CA 
9431l1 , (415J 327-034t . 

HELP: I neo<I any Information at all abou t a Compucord 
1210 digital casse lle tape 11ansport maae by Compu
cord Inc or Wallham. Massachusett s. The company no 
longer exists, a1 least In Wpltham . Any PnformaUon 
regarding this device. 1he manufactu.rer, or any source 
ot documentation is eagerly sought. I wi ll be happy 10 
pay for copying, or copy an<I relurn all malorlal by return 
mail. Fred Goldberg, 29 Clearview Ad, E Brunswick NJ 
088 16, {2011257·8753. 

HICKOK DIGITAL MULTIMETERS 

C!!E'@~~ FIDELITY Sensory Chess 
Magnifier . , · Chess Challenger 7 Challengers110. 
Lamp • •• .• · •79ss1•i~ Voice Senso~ 

- ~- Model IA.~..• . Challenger
Powsooo i'"'" •na -ll<d BBC •• "il'Jrfll' - $24995 
1n:u;nrlu;ai11on lt'fls 

1o--....;====;;;;;......;;;;...;..;;Mo•• er l'M·tA' $65. · W:'•u~• I ___-I-----------1 A ~ Tlwvnal-Spot)
Casio Calculator- Cordless "

, 

Circuit Tester 

Calendar W-atch Solder"1ng FJn•• .,..,... compon-ls I
•• • ., ...
Medel C·llO • nulc~ IY and ea~1tyIron 

s425o '· s299s ' ~3~t1 '2995 ~gg~1 


MUST SELL: One slightly used CtaY-1-loo big for my 
apartment. Hardware inc luded: lighl-<1imme1 Interface, 
toaster lnlerface, one homebrew 54-blt parallel 110 porl 
with Nixie-lube lndlcato1s, coa.t hangers, exua buffing 
powder lor Instruction buffers, one box of boolslraps. 
Software Included : CAL assembler on thltteen cassolle 
tapes In Kansas City format, Mors&-cOde Ira Iner. t ic-tac· 
loe game, 8080 emulator. Price is negotlable . A P1lllii\, 
POB 463, Peanutbutter NH 03458. 

FOR SALE: Tl -59, PC· IOOA (in perfect working condi· 
lion), three modules (Master . Slal isl ics. Mathemat ics 
and Ullllties), eight specially packelles (Engineering, 
Science, Securit ies, Markellng, etej, 20-roll paper for PC· 
100A, and many finance util ity p rogtams. II brand new. 
you wou ld pay $S40. Now all canoe yours If you send a 
cashier's check tor $4&0. C M Chen. 12(1 Columbus P l. 
Stamfor<J CT 06907, (203\322-7657. 

WANTED: MMD-I microprocessor tra iner In op,,rallng 
condition. Please stale asking price in fi rsl offer. D C 
Shoemaker. 2000 A Foxridge, BlacksburQ VA 24060, (703) 
552·5764. 

FOR SALE: 48 K Apple If plus complete with lwo pad· 
dies, some programs. and casselle recorder with inter· 
face lack. Only three months old and in great condition. 
$1300. Etic Podell. t4949Wellwood Rd , Sliver Spring MD 
20904. 

FOR SALE: Sold sys l em. must sell so flware at super 
reduced prices. Do?ens of CPIM, languages, business 
s/w (Gil. AIR, AIP, etc). Send SASE lor complete list and 
prices. Dee B Moser. Box 538, Grea1 Bend KS 67530. 

WANTED: Ju ne t977 and Oc tober 1980 issues of BYTE. 
Wiii pay cash or trad e March 1978. Ju ly 1980, August 
1980. Seplember 1980 Issues. Also. I have for sale a God· 
bOu t a K S·100 4 MHi prog rammable memory board, 
assembled and working: S50. Thomas Kryst. 5242 E 241h 
St Apt D. Ancnorage AK 995CM . 

=== 31/2-Digil 0.1 % Digital ~~' Touch/Test 20 Multimeter 
Capacitance Meter ~.._, A po«ab10: 

1I Model 3001 $23375 Ciilll bench·l'(l)e 

Function Generator r
Modor 2001 $15795 ~ 
Proto Boards 

Wel.ler· 
WTCPN Controlled 
Oolpul Soldering :!'.ll. 
Stal1on ~10950 
Mod el WTCPH ,$5750 

""'-' Co! ·~.r~ 01ul"" (jjsse 
=-- Model 

Service••0260 

MasterTool K1"t 

s4995 
Modor 911-sM 249ss TOLL 1800)645-9518 

meter 

0 0 ----

Casselle AM/FM s57so ~ 
Mo~er JCS 50-S 

Dlgllal Cassette AM/FM $8995 
wilh Clock Model Jes so1 

Graphic Equalizer ~~ · 
MOdtl GE ~ODO $3995 ~.'.'!~(j : 

6x9 3-Way $1295 ea. 
Speakers • 20 01 ""'IInet 
Model BP2000.,69 TRDFORDHAM 


855 Con !In St Farmingdale, N .v. 1 t 735 
• Mnlfi"CJ>.,.. I..°'o".'""- ,.'"''"'""' 
: ~·s.~O"' ,,.,,.,:1 i::: ::: - " Uf 
•~"'"'""' .....,,. ...... . r.!O• .... "' ·"~ '"""' .. · ·· rLoo ~0==~add ~!~~ · · u w. 

~--~~~---------...----------' fnRNE~- ~a~ec<111(516l 752-0050414 April 1981 © BYrE Publications In< Circle 289 on inqui ry card. 



FOR SALE: Spuk & Spell with Spea~·2·Me· 2 installed by 
Percom oa1a . 230-word vocabulary plus program 10 form 
words from parts of vocabulaty wor<is . Complele with 
modllled prinler lntedace cable, user's manual, and 
driver ptograms. Sel up lor TRS·60 L!!vel II wilh 16 K. In· 
slruclions lor olher compulers. Worlh $200, Sflll for 
S150. Joseph Wear. RI 1 Box 83A. New Egypl NJ 08533, 
(609) 758·7193. 

FOR SALE: Qkldala Model CP-110 lricl iOn·leed line 
printer, with. RS·232 serial Interface and uppercase/ 
lowercase characler sel. Prlnls BO columns bldlrecllonal 
at 110 cps . Usns 8V2·lnch roll paper. Excellent condlllon. 
Cos! $1:l49, asking S650. Virgilio Decarvalho. Columbla
Prlnce1on Elecl ronic Music Cenler, 632 w 1251h St , 
Room 318. New York NY 10027, (212) 2!!0·3050. 

FOR SALE: H·B, serial 110 board , 20 K programmable 
memory, casselte, Extended BASIC. Up and running, all 
docum1mlaHon Included . Firs! $600 lakes. I ship. M H 
Endres, Box 8, Spiril Lake ID 83869. (208) 623-5911. 

FOii SALE: Magic wand lor TAS·BO Model II. Original 
disk and manual; S200. A A Schwa rtz, 6-454 Camino 
Teatro, La Jolla CA 92037. 

FOii SALE: Burroughs Series B9352 video 1ermina l. Has 
printer outpul, uppercase, and full cursor control. $300 
plus frolght. Sieve Nelson, Box 150, Websler MN 55086. 

FOii SALE: PET 8 K compul!!r wllh Soundwarn sound for 
PET. live tapes with programs Incl ud ing Microchess 2.0, 
and COMPUrE magazine 101 tne PET. Original PET cost 
over $800, wm sellle for $675, Also, have ELF II compuler 
complete wl1h documenta1ion and newslellers. Cost 
over S200, would like to trade lor HP·41C ca rd reader. 
Am lnternsled in HP·41C equlpmenl, willing to negotiate 
wi1h PET and ELF II . Shajl Jacob, 827 Lincoln, Fort 
Morgan CO 80701. (303) 667·8162. 

FOR SALE: Ti '751 Sllen1 700 type printer. 10. 15, JO cps, 
thermal , Baudol code, receive-only. Complele , but 
needs elec1 rical work. With l ive ro lls 01 paper and com
plelc documenlallon. S100, you pay shipping, or trade 
lor Healh H-9 terminal. Tom Hami lton, 1405 washing· 
ion, Birmingham Ml 46009, (3 13) 647·:>420 a lier 5 PM ET. 

FOR SALE: OSI Superboard with axpansion, 18 K pro· 
grammablc momory, 8 A power, 9-tnch Sanyo monitor. 
and full onclosure; S650. 12·slot S· lOO molherboard with 
15 A power supply and lerminalion; $150. Microdiver
slons Screensplille r 46 by 80 video display for S·lOO, 
brand now; S350. Plus much usoo equ ipment. Glenn 
Barnas. 280 Carmila Ave, Rulher tord NJ 07070, (2011 
935-0271, 

FOR SALE: SwTPC CT·64 lermlnal; S.300 or best . AC-30 
cassette lnterlaca, works on any 300 bps RS-232 line; 
S80 or best . MP-A2 GaOO processor card with SWTBUG; 
S120 or best. AU assembled and lasted. USA-310 
modem: S130. Keyboard; $50. Must sell soon. Charles 
Dull, 7007 N Snerldan 1317, Ch icago IL 00626. (312) 
386·0311 leave message. 

FOR SALE: Mulllle rm printer Model T·-4000'. 55 cps, 
Diablo Hylype mechanism, tractor feed, ribbons, print 
wheels, many Mdlllonal lealures, aulo-underl ine, e tc. 
$1700 or oiler. Also. two Cenl ronics 306C p1lnlers. $1200 
each or ofter. Michael Sloat , POB 982, Loma Linda CA 
92354, (714) 796·2757, 

FOR SALE: PET owners , I have sixteen 4108 program· 
mable memory c lrculls guaranteed goO(I. Will sell lor 
$2.50 each or !he en II re lot tor S35. Also, If you r PET uses 
410BSand tMy are in sockets, and you would like to up· 
grade 10 32 K inexpensively, send $1 plus SASE for guar· 
anteecl inslructlons. I am also looking for an lne•penslve 
printer with 40/80 lines and Cenl ronlcs·type parallel in· 
pul. Harry E Leggans. Box 11 79, APO New York 09023. 

FOii SALE: Alpha 16 mainframe Includes processor , 
clocklcon!loller, leletypewrlter in terlace, 4 K memory, 
floppy.disk conlroller, and power supply . Also, much 
sollware and atl manuals . $500 or otfer. Edwin Ka rl ow, 
Deparlment ol Physics, Loma L inda Universlly, River· 
side CA 92515, (714) 785·2t 43. 

FOR SALE: Slomens F0100 mini floppy·disk drives wit h 
manuals, power supplies, and cases. $250 each or best 
oiler. Western Dlgllal 1771 floppy-disk cont roller cir. 
cui1s. $6 each. Marcy Durkee, 10265 Meadowwood Ln, 
Overland MO 63114. 

WANTED: Used compul er·sclence books. Reasonably 
priced. In good condition; lor personal use-only one 
copy of a Hile wanted. E.amples: programming Ian· 
guagcs, Knuth (volume 2), programming l echnfques. 
compiler design, applications, elc. J A Berman, 494 
Forest Ave, Teaneck NJ 07566. 

FOR SAl E: TRS-80 Model I, Level I, 4 K. Like new. hardly 
used . $500. Also, Apple games lor trade - Invader, 
Asteroids, Sargon. etc. Randy Strouth , RA 5 Box 63, 
Faribauil MN 55021, (507) 334-65!15. 

FOR SALE: Digi tal Group Z80, Dlskmon, Business 
BASIC, 64·Characler, 26 K dynamic; $1200. Two 8-inch 
disk drives and Oigita l Group control ler; $1600. Key
boa rd jneeds repai r) and 9·inch monilOr; $250. Whole 
syslem for $2SOO. Wayne Dirks, 801 E 10th, Hutchinson 
KS 67501. (316) 663·3998 days. 

FOii SALE: TRS-80 Model Ill compute r with 46 K pro
grammable memory, brand-new cond llion. Complete 
documcnlallon plus several TRS·80 books . 5950. Also , 
HP·41C programmable calculator with ca rd reader plus 
blank cards, tou r memory modules. and MATH and 
STAT modules. S500. Alan J Grant , 530 441h St, Brooklyn 
NY 11220, (212) 4:>6-17 14 WC!lkcnds or after 6 PM week· 
days. 

FOR SALE: Commodore PET 2001 computer with 6 K 
programmable memory and new 2.0 read·only mem
ories. Has on-board casselle and small keyboard. $50 
deposi l lor shipping by UPS collecl, balance due of 
$475. Dan Aubls. 19713 Alger , SI c1a1r snores Ml 46080. 
(313) 771·1392. 

BOMB 
BYTE's Ongoing Monitor Box 

Article # Page Article 
I 20 Recurrence in Numerical Analysis 
2 36 Build a Low-Cost Logic Analyzer 
3 46 The MicroAce Computer 
4 66 Digital M inicassette Conrroller 
5 94 A Reformatter for CP/M and JBM Floppy 

Disks 
6 102 Programming the Game o f Go 
7 122 Buifd Your Own Turing Machine 
8 150 A Closer Look at the Tl Speak & Spell 
9 188 Three Versions of APL 
10 218 A n Introduction to Data Compression 
1I 252 Bui ld An Jnrercomputer Data Link 
12 290 Three-Dimensiona l Computer Graphics. 

Part 2 
13 348 PADDLES; Interfacing w ith Modular 

Breadboards 

Authorfs) 
Davidson 
Clare/a 
Sear ls 
Kahn 

Lehman 
Millen 
Will is 
Vernon 
WHl iams 
Corbin 
Wingfield 

Crow 
Combs and 
Field 

WA NTED: User's manua l lor Processor Te~nnology 
32KAA memory board. Steve Grant, 6-055 E Washington 
Blvd, Suile 1035, Commerce CA 90040, (213) 725·156.J. 

FOR SALE: Healh H-8. dual-drive H·17, H-9 video ter
minal, three 8 K programmable momory cards, seria~ 
casselle Interface. Entire system ror S1500 or sett in 
pe rt s. Richard Berhaln, 142 Jeffe1son Ave, Hasb•Ouck 
Heights NJ 07604, (201) 2SS..16.93. 

FOR SALE: Norlh Si ar 2 system. Double-density, 46 K, 
with D C Hayes modem. Two se1ia l and one para ll el 
port s, SOAOC ,10 140 lefmlnal, and Centronlcs 779 trac· 
!Or printer. Includes S2000 on business software. Six 
monlhs old. In original boxes. $4895 or best offer. Also. 
DC Hayes mooem 100; $325. Don, (615) 526·7651. 

FOR SALE: Healh H-9 termina l; Heath H-lOA reader/ 
punch; Tl 9900 slngle·board 16·bi l microcomputer. Com· 
p lele manuals and soflwaro included. Best offer. D 
Montgomery, Box 27. Oakland FL 32760, (305) 656-4293. 

FOR SALE: Supet ELF with expansion board, 4 K slall c 
programmable rnemory, two 110 porls. Super Monitor , 
ASCII keybOard, 4·slot expansion case. power supply, 
AF modulator. Tiny BASIC casselte. and manuals; S250. 
Ele-ctrlc Crayon llO·driven color graphics uni! with 2 K 
memory, graphics l lrmware. manual , and bulll·ln RF 
modulatot. Alphanumerics and graphics expandable lo 
256 by 192. $200. Brenl Eldar, 7422NCampus 17, Cornell 
Universi ty, Ithaca NY 14853, (607] 256-6750. 

FOR SALE: Model 33 ASA 1eletypewrllo1 wllh manua ls. 
paper· tape reader and punch, and stand. Mint condition, 
less than 100 hours on usag,; meter. $595 plus shlpplng. 
Automatic motor conlrol Installed and lostod Is $30 
extra. Ken Brand, 421 Fairview Ave, Winchester VA 
22601. (703) 662·0665 afler 6 PM. 

WANTED: January and May 1979 BYTE. May and June 
1978 Creative Computin9. Jonuary, May, Ju ly. and 
De~ember 1978 Kilooaud Mic.rocomputing. Name your 
price. Robert Lansdale Jr, 18 Ashlleld Or, Elob1coke 
Onta rio. M9C 4T6 Canada. 

January BOMB Results: 
Hand-Held Computers 

Readers responded w our 
January theme by voting top 
honors for "The Panasonic and 
Quasar Hand-Held Computers: 
Beginning a New Generation of 
Consumer Computers" by Gregg 
Will iams and Rick Meyer (January 
l 98 l BYTE. page 34). Because 
Gregg is an employee of BYTE, the 
s I 00 prize w ill go to Rick. 

Steve Ciarcia captured second 
place fo r his article " Elec
tromagnetic Interference... page 48 
and receives s50. 

Third place was taken by Teri Li 
for his article "Whose BASIC Does 
What7" Fourth place went to 
Michael Keith and C P Kocher for 
their article "The NEC PC-8001 : A 
New Japanese Personal Com
puter... 

With the January issue, we 
began to collect votes for the 
BOMB (BYTE 's Ongoing Monitor 
Box) through responses on one of 
the reader-service cards . This 
resulted in an increased number of 
votes and many favorable com
ments from readers, • 
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Reader Service 

205 RKS Enterprises 314 312 Micro Flash 3S8317 DWP388 


252 Ecosolt 339 

Inquiry No. Page No. 

81 Racel Computes 1 t8 
Electrsvalue lnduslrlal :142 

Micro Focus 109 
41 Radio Shack 51 


311 AB Computers 387 

119 Micro Ho1.1se 174 

Random House 33a 

189 ABM Products 292 


175 Micro Mana~emont Sys 277 74 Elron C0Mru1era Ltd 108 
43 RCA Solid State 64 


293 Abrams Creative 384 

Micro Mini 92Efflelenl ngml s~ 327 

160 Micro Pro International 251 128 RCA Solid Stale 189 

56 Ackerman Digital 82 


286 Electronic Cenler 0 
122 RNB Enterprises 180 

Action Compuler 137 
47 Micro Works, The 7022 Electronic Control Tech 28 

7 Rochester Oata 10 

18 Adaptive Data & Enargy Sys 23 


287 MlcroCompEqul~ Jall339 Electtonlc Equip Unlld 392 
238 Roland's Song Sftwr 331 


33a Addmaster 392 

153 Mlc r~<imputer tore 3.40270 Electronic srieclallsls 345 

234 s & M Systems 32733 MlcroOaSys 51 241 ~11~0~~'8'fu Ing 333 S.100 Inc 341 

354 AClvanced Comp Prod 402, 403 


114 Mlcromall 16849 Advanced Access 72 123 
55 Howard W Sams Co 80 


206 AdvanceCI Mlcto Sys 312 

214 MICROMATE 317236 E~ Hard ine Mllry Madness 329 

78 MICAO·SCI 113 247 SC DIRltal 337 

108 Adventure lnl'I 160 


244 Escon 334 
129 Sclent fie Engineering 190 

ALF Products 78 
Mlcrosalte 357121 Essex Publishing Co 176 

66 Mlcrosof1 (Cons Prod Div) 127 2 Scion Corp 5 

40 


227 Essex Publishing 324 
so SclTronlcs Inc 90254 MlcroTech E;iorts 339 3a Exa1ron Inc 55 

246 SclTronlcs Inc 336 

332 Alpha Omega Syslems 392 


223 Mlcroware 3 297 ~~t~1:x:~o~/g~a:l'e°459 
29 Eyrlng Aesea1ch Inst 45 

315 Scotia Soltware 388 

308 Amerlcan Busn Comp 386 


155 Mikos 25998 Falrcom 144 
Scottsdale Systems 62 


172 American Square Comp 273 

83 Miller Mlcrocom1, u1er SeN 120213 Farnsworth Com£ Center 317 

255 Mini Computer uppllers 339289 Fordham Radio upply 414 115 so sr1ems 169 

275 Ancrona 370, 371 
 304 SKP lec1r;c 386 225 Foralhought 323 306 ~:~ : ~~g~~11s~fC11ers 386 :144 SluCler 382 

218 Anderson Jacobson 319 


25 Ftederlck Comp Prod 32 358275 Ancrona 372, 372 
11 Small Business Appllcallons 14 

63 Anderson Peripherals 94 
358 Mini Micro Mart 411294 Frederl cklowne Comfaa3S4 
359 Mini Micro Mart 412 136 Sofl&ch Microsystems 203 


237 Apparel 330 

General Peripherals 

211 Soltech Microsystems 316 

10 


359 Mini Micro Mart 413 111 Godbout Electronics 163 
50 Morrow Designs 73 328 Soft Tools 390 140 Godbout Electronics 210, 21 1 

198 
~~~I~ r&mputer 13 16 Mountain Computer Inc 19 131 Soltwaro·To·Go 194 


226 ASAP 323 

70 Mark Gordon Comcfu1ers 104 

217 Mountain View Prass 319 

202 Ashton-Tate 307 
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"It's beautiful "'7hat your bucks will buy 

frotn Ohio Scientific!' 


"Runn ing our reta i l stores sure has 
been easier since our Challenger 
computer came to work for us. We use it 
for Accounts R~ceivable, Accounts Payable, 
Payro ll, General Ledger. It's most important 
in Inventory Control. We must know what 
we have and haven't. Now we do, dai ly. 
Terri fic ! Ohio Scientif ic!' 

Henry Fe/key, Division Manage( 
Schwartz-Klines 

Nr;;w Philadelphia, Ohio 

Ohio Scientific was first to add Winchester hard disk drives to 
microcomputers. This advanced technology allows low cost micro· 
computers to store over 100 times as much information on line 
as they could before. 

"Our Chal lenger C3-B has been running almost 24 hours a day for 
the last 18 months keeping track of countless details of our business. 
The Challenger's real lime c lock al lows repeti t ive jobs to be scheduled 
months in advance, and runs them without operator intervention when 
the t ime comes. For example, every morn ing at 3 AM our Challenger 

knows it is li me to update all the day's accounting records including 
the P&L, General Ledger, and Payables. It knows when it is time to file 

a tax return, and it makes out the quarterly reports. When it is 
through wit h all of this , it writes the checks. Period ically it does 

a comprehensive advert ising analysis and updates any other 
files that are necessary." 

Holly Quarles. President, Commonwea lth Capiral Corp. 
Charlo1tesviJle, Virginia 

" Our Challenger gives us more contro l 
of scrap from our blown fi lm extrusion 
· operation. By putting shift reports 
through the computer, we spot waste 

immed iately. Whether the problem 
is the extruder or the operator 

it's corrected fast. Wasted 
materia.I is wasted money'.' 

Wayne Johnson, Controller. Wyard 
Indus tries, Camb1idge1 Minne sola 

Ohio Scientific hard disk based 
microcomputers start at less than 

$10,000. And are sold by more than 400 
dealers nationwide. For the one nearest 

you, call 1·800·321·6850, TOLL FREE. 

~! Circ le 362 on inquiry card. 

IFII 

a Company 

1333 SOUTH CHILLICOTH E ROAD 
AURORA, OH 44202 • [216) 831 -5600 
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